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[bookmark: _Toc6861]1.Introduction 
Operating Systems OS are essential software that manage computer hardware and software resources while providing services for users an applications .This report explores the core functions of general-purpose operating systems and demonstrates the use of commands-line interfaces CLI in both Windows and Linux environments. It also highlights scripting techniques used to automates task improving efficiency and system management . 
 
[bookmark: _Toc6862]2.Key Functions of Operating System 
Operating systems OS are fundamental software that manage computer hardware  and provide services for applications programs .Popular general -purpose operating system performance and usability . [1] 
One of the primary functions is process management each involves handing the execution of programs .the operations systems insure that multiples process can run simultaneously throng multitasking. Allocating CPU time to each process efficiently .It also manages process creation .scheduling  and terminations .For example ,in windows ,users can monitors active process using Task Manager ,while in Linux ,command such as top or ps display real-time process activity. [2] 
Screenshot 1: Windows Task Manager 
[image: ] 
Another critical function is memory management .The OS is responsible for allocating and deallocating memory space to programs as needed .It ensures  that each process  has sufficient memory to operate without interfering with others ,enhancing systems stability  .Techniques such as virtual memory allow interfering with others ,enhancing systems stability .Techniques such as virtual memory allows systems to use disks spaces as an extensions of RAM ,improving performance when physical memory is limited. [3] 
Screenshot 2: Task Manager 
[image: ] 
File system management is also essential ,as it organizes and controls how data is stored and acceded on storage devices. The OS provides a structured way to store files in directories and insure data integrity and security .Windows typically  uses the NTFS file system ,while Linux commonly uses EXT4. These file systems naming permissions, file naming ,and storage allocation. [4] 
 Screenshot 3: Windows File Explorer 
[image: ] 
The operating system also perform device management ,which involves controlling hardware components through device drivers. These drivers act as intermediaries between the OS and hardware devices such as printers ,keyboards and storage drives. 
The OS ensures that multiple devices can function simultaneously without conflicts ,handling input and output operations efficiently . [5] 
Screenshot 4: Windows Device Manager 
[image: ] 
Another important function is providing a user interface UI .Operating system. The OS control access to system resources through authentication mechanism such as usernames and passwords .It is also enforces permissions to ensure that users can only access files and resources they are authorized to use . This helps protect sensitive data and maintain system integrity. Screenshot 5: Windows Desktop  
[image: ] 
Finally ,security and user management  are vital functions of an operating system. The OS control access to system resources premotions to instore that users can only access files and resources they are authorized to use .This helps protect sensitive data and maintain system integrity. [6] 
Screenshot 9: Windows User Accounts 
[image: ] 
In conclusion ,operating systems perform a wide range of essential functions, including process .memory ,file and device management ,as well as providing user interfaces and security controls .These functions work together to ensure that computer system operate efficiently ,securely and reliably. 
[bookmark: _Toc6863]3.windows CLI Commands  
How the Operating System Woks  
The Operating System OS is like the manager of a very busy office. It makes sure that the hardware and the software ,the office building and software the workers work together without any trouble .Using PowerShell is like the manager giving direct orders through a loudspeaker .Instead of clicking icons, you use switches extra command like F o r c e or -R e c u r s e to give very specific instructions. [7] 
Process management  
[image: ] 
Process  
[image: ] 
In Process Management ,the OS is responsible for sharing the computer’s brain the CPU between different apps .Commands like Get-Process show you exactly how thw OS is dividing this power. If an app stops responding, it means it has crashed and is no longerForce ,you can use Stop-Process Force, you are telling the OS to step in, cut off the power to that app ,and give that extra memory back to other programs so the computer doesn’t slow down.  
 
Fie directory management  
  

File and Directory Management is how the OS acts as a librarian. It keeps track of millions of files stored on the hard drive. By using the -Recurse switch, the OS can search through every single drawer in its library in a split second. This is much faster than searching by hand and helps administrators find hidden files or clear out old data to save space. 
Network testing/monitoring 
 
  

  

Network Testing allows the OS to talk to other computers. Cmdlets like TestNetConnection act like a digital shout to see if another computer responds. The OS manages the complicated math and signals needed to send data across the world, so the user only has to see a simple Success or Fail  message  
 
User management 
[image: ] 
Finally, User Management and Task Scheduling are about safety and automation. The OS uses these to decide who is allowed to enter the system and what they are allowed to touch. Scheduling tasks ensures that the computer stays healthy by running cleanups and updates while you aren't using it. As noted in technical guides, mastering these CLI tools is the best way to keep a computer running perfectly [8] Task scheduling 
[image: ] . 
[bookmark: _Toc6864]4.Linux CLI Commands 
Linux provides a powerful Command interface (CLI) through the Bash shell, allowing users to perform system administration, file management, process control ,networking, and task automation efficiently. The following commands demonstrate common Linux administration task across different functional areas .
1.Process Management  
Command 1: ps -ef  Displays all currently running  processes with detailed information .The  -e  option displays every running process, while  -f  provides full-format details such as process ID (PID),parent PID, user, and command.
[image: A screenshot of a computer
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Command 2: top Monitors system processes and resources usage in real time.
Top shows CPU usage ,memory consumption, running processes ,and system load .Press q to exit.
[image: A screenshot of a computer
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2.File and Directory Management 
Command 3 : ls -la 
List all files, including hidden files ,with detailed information such as permissions, ownership ,and timestamps. 
[image: A screenshot of a computer
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Command 4:  mkdir -p
Creates directories recursively.The -p option creates parent directories if they do not already exist.
[image: A screenshot of a computer program
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Command 5 cp -r
Copies directories and their contents recursively using the -r option.s
Command 6  find
Searches the current directory and all subdirectories for files with the .txt extension.
[image: A screenshot of a computer
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3 Network Testing and Monitoring 
Command 8  ping -c 4
[image: A screenshot of a computer screen
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Test network connectivity by sending four ICMP packets. The -c option specifies the number of packets .
Command 9  ip addr 
Displays network interface information,including IP addresses,subnet mask ,and interface status .
[image: A screenshot of a computer program
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Command 10: netstat -tuln 
List active TCP and UDP listening Options t=TCP ; u= UDP ; I Listening ports ; n=Numeric adress 
4 User Management 
Command 11  id 
Displays the current user’s UID,GID,and group memberships 
[image: ]
Command 12 sudo useradd -m 
Creates a new user account .The -m option automatically creates the user’s home directory .
[image: A black background with white text
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5 Task Scheduling 
Command 13 crontab -l
List all scheduled cron jobs for the current user .
Conclusion 
The Linux Bash shell offer a comprehesive set of command -line tools for system administration and outomation.Commands such as ps,top and kill  enable efficent process management ,while ls,mkdir ,cp and find symplify file and directory operations.Network commands including ping,ip and netstat assist in diagnosing conectivity and monitoring network interface .User management is performed using commands like id and useradd,and task scheduling is automated using crontab.Mastering these commands improves productivity and equips users with essential.Linux system administration skilss.
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This batch script ask the user to enter two numbers .It stores the numbers in variables, adds them together using set  /a, and displays the total pause command keeps the result on the screen ,and exit closes the program.
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This Script uses For loop to repeat a command from 0 to 20 .The variable %%1 keeps track of the number ,increasing by 1 each .It displays the current iteration on the screen, and keeps the windows open at the end .
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6.Linux Scripts  
[image: A screenshot of a computer
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First, I used the pwd command to check where I was in the Linux file system .It showed that I was inside the mi-nueva-carpeta folder. Then I used cd …twice to go back to the previous folder until reached my home directory .I used pwd again to make sure I was in the correct location. After that, I typed the ls command to see all the filles and folders like Desktop Documents ,Downloads ,Music, Pictures ,Public, Templates, Videos and my mi-nueva-carpeta folder.	Next, I changed to the Desktop folder by typing cd Desktop .Once I was there ,I ran my Bash script by typing bash if. sh. The script worked correctly and printed the message “hello Lucia on the “ on the screen. when the script finished running the terminal returned to the command prompt, which meant it was ready for my next command .
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This Bash script ask the user to enter two numbers and stores them in variables called value1 and value2.It then uses arithmetic expressions to calculate the sum, subtraction, product and division of the two numbers .The echo command is used to display the messages and results.
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This Bash program uses a while loop to print numbers from 1 to 5 starts at 1,prints the number ,increases it by 1 ,and stops when the number is greater than 5 
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This Bash program checks the temperature .If it is greater than 30 C ,it prints that it is very hot and suggests going to the swimming pool .Otherwise ,it suggests going to the park.
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7.Conclusion 
This report has explored how we control the two most popular operating systems Windows and Linux. By using the Commands Line interface CLI ,such as PowerShell and Bash, we have seen that compute’s brain the kernel While using a mouse is ease for daily tasks, using command and switches allows a professional to manage processes, memory, and network connections with much higher speed and accuracy. 
On of the most important findings of this assessment is the power of Automation .Through the creation of Batch and Bash scripts, we demonstrated that a computer can be programmed to thing for itself using logic like loops and if/else statements instead of a human having to manually check for errors or back up files every time. This not only saves time but also prevents the small mistakes that humans often make when doing repetitive work. 
In summary ,whether  you are using a Windows PC or a Linux server ,the core functions of the Operating System remain the same: it must manage the hardware, protect the user’s data and keep the network running. Mastering the CLI and scripting is not just a technical skilo, it is the key to understanding how modern technology actually works under the surface. This knowledge is essential for anyone looking to manage or secure the complex computer systems we rely on today. 
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PS C:\Users\lucia> Stop-Process

cmdlet Stop-Process at command pipeline position 1
Supply values for the following parameters:
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ucia@lucia:~$ mkdir -p
"ot the following required argunents were not provided:
<dirs>...

sage: mkdir [OPTION]... DIRECTORY...

or more infornation, try '--help'.
ucia@lucia:~$ [
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Lucia@lucia:~3 1p addr
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default qlen 1600
Tink/loopback 06:00:60:00:60:00 brd 60:00:00:60:00:60
inet 127.0.6.1/8 scope host lo
valid_Lft forever preferred Lft forever
inet6 ::1/128 scope host noprefixroute
valid_Lft forever preferred Lft forever
2: enposa: <BROADCAST,MULTICAST,UP,LOKER_UP> mtu 1500 qdisc fq_codel state UP group default qlen 1600
link/ether 08:00:27:e2:60:8¢c brd ff:ff:ff: off
inet 10.0.2.15/24 brd 10.0.2.255 scope global dynamic noprefixroute enposs
valid_Lft 20566sec preferred_Lft 20566sec
inet6 fd17:625c:f037:2:200:27ff:fee2:608c/64 scope global dynamic noprefixroute
valid 1ft 86018sec preferred lft 14018sec





image31.png
lucia@lucia:~$ id
1id=1600(lucta) gid=16e6(lucta) groups=16e6(lucia),4(adn),24(cdron),27(sudo),36(dip) ,46(plugdev), 166 (users), 111 (lpadnin) , 114(1xd)
lucia@lucia:~$ |
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icia@lucia:~$ sudo useradd -m studentl
sudo: authenticate] Password: J|
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(@echo off

set /p numl=Write any NUmber:
set /p num: Other:

set /a sum= %numl% + %num2%
echo %sum%

pause

exit
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@echo off

for /1 %%i in (e, 1, 20) do (
echo Tteration %%i

)

pause
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@echo off

for /1 %%i in (e, 2, 20) do (
echo Tteration %%i

)

pause
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echo "hello Lucia'|
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Luciaglucia:~/mi-nueva-carpeta/mi-nueva-carpeta$ pud
/home/lucia/ni-nueva-carpeta/ni-nueva-carpeta
1~[mi-nueva-carpeta/mi-nueva-carpeta$ cd ..
~[mi-nueva-carpeta$ cd ..

~$ pud

/home/lucta
luciaglucia:~$ 1s

Desktop  Downloads Pictures Templates f.bash
Documents Music Public  Videos mi-nueva-carpeta
~$ cd Desktop

~/vesktop$ bash if.sh

hello Lucta
Luciaglucia:~/besktop$ [l
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lucta@lucia:~y s

Desktop Documents Downloads Music Pictures Public Templates Videos f.bash mi-nueva-carpeta shell.sh snap
luciaglucia:~$ cd Desktop

luciaglucia:~/Desktop$ bash hello.sh

hello to ne

30

200

Lucia
Hello word
ucia@lucis

~[pesktop$ [
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echo "hello to ne"
value:
value; 0

echo "$((valuel+$valuez))”
echo "$((16%20))"

echo "Lucta”

echo "Hello word"
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Luciafiuciare/besktops bash hello.sh
hello to ne

30

200

Lucia

Hello word

Enter the first number

10

User typed 10:

Enter the second number:

20

user typed 20

the sum of 10 and s 30

The subtraction of 16 and 20 is -16
The product of 16*and 20 is 200

The division of 16 and 20 is ©
o R}
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echo
read

echo

echo
read
echo

echo
echo
echo
echo

“Enter the first number”
valuel

"User typed $value1:"

"Enter the second number:"
value2
"user typed $value2”

“the
"The
"The
"The

sun of $valuet and $2 is $((valuel+valuez))”
subtraction of $valuel and $valuez is $((valuel-valuez))
product of $valuetrand $valuez is $((value1*$valuez))”
division of $valuel and $valuez is $((valuel/valuez))"
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Lucia@lucia:~/Desktop$ 1s
hello.sh if.sh loop.sh
Luciaglucia:~/Desktop$ bash loop.sh
Toop.sh: line 6: [1-le: command not found
Tuctaglucia:~/Desktop$ bash loop.sh
number:1

number:2

number:3

number :4

number:5

luciaglucia:~/pesktop$ [l
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count=1
#-Le stands for less than or equal to
#-It stands for less than

#-eq

while [ [scount -le 5 ]
do

echo "nunber :$count”
((count++))

done
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luciaglucia:
hello Lucta
if.sh: line 4: [: 10-gt: unary operator expected

I'an going to the high park today...
luciaglucia:~/Desktop$ bash if.sh

hello Lucta

I'an going to the high park today...
luciaglucia:~/Desktop$ bash if.sh

hello Lucta

It's very hot today and I'm going to the swimning pool.
luciaglucia:~/besktop$ [l

/Desktop$ bash if.sh
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echo "hello Lucia"
temperature=40

if [ "Stemperature” -gt 30 ]
then
echo
else
echo "I'an going to the high park today..."
Fi

It's very hot today and I'm going to the swimming pool..."
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’S C:\Users\lucia> dir

Directory: C:\Users\lucia

oscmer st mostes v
LastWriteTine Length Name

14/04/2026 .VirtualBox
09/61/2025 Contacts
07/02/2023 Documents.
23/61/2026 Downloads
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PS C:\Users\lucia> Get-PnpDevice

Class FriendlyNane

Volune Volume
Volune Volume

HIDClass USB Tnput Device

SoftwareDevice Windows.Devices.Sns. SnsDevice

HIDClass Bluetooth Low Energy GATT compliant HID device
Systen Sansung PHIC 3rd Party Driver

NetTrans Qualconn(R) Data Device

Volune Volume

Bluetooth Qualconn(R) Bluetooth Radio Driver

systen Qualconn(R) System Manager Device

St Daaleoaall) Busten Nansoes Device




