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[bookmark: _Toc207344611]Introduction
An Operating System (OS) is the essential software that manages a computers hardware and runs applications. It acts as a bridge between users and the machine making devices functional. Examples of popular operating systems include Windows, Linux, iOS, and Android which all perform the same core function but in different ways depending on design goals and user context. It is important to understand these core functions to analyse how systems maintain performance, stability, and security.

1. Key Functions of Operating Systems
[bookmark: _Toc207344614]1.1 Process and Processor Management
Process management is the way in which the OS handles running programs also known as the process. The operating system is responsible for starting programs, scheduling and ending them when they are done. It also makes sure that all programs get a fair share of the CPU using special rules called scheduling algorithms [1], [2].In Windows, this can be observed using Task Manager, while in Linux it can be monitored using the command “ps” or “top”. These tools show how the OS maintains responsiveness when multiple applications run at the same time [3].
[image: ]Windows: 







[image: ][image: ]Linux: 
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1.2 Memory Management
Memory management controls how computers’ RAM is shared and kept safe for different programs. It tracks what memory is in use or free, allocates memory to programs that need it and frees it up when done. This allows multi-tasking and keeps the system running smoothly. To make sure the memory is being used efficiently, operating systems use Methods such as virtual memory, paging, and memory protection [1], [2].
Windows shows memory usage within Task Manager, while Linux provides this information through commands such as “free”. Virtual memory allows applications to run even when RAM is limited by using disk storage as temporary memory, although this affects performance [4].
[image: ]Windows: 
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1.3 File System Management
[bookmark: _Toc207344617]File system management is the structure the computer uses to organise and store data for easy retrieval [2]. It is like a digital filing cabinet, allowing users to create, save, find, and delete files with ease, using graphic tools or terminal commands [4]. Examples of File systems include New Technology File System (NTFS) in Windows and Fourth Extended Filesystem (ext4) in Linux. Commands such as “df” and “lsblk” show this in Linux [2], [4].

[image: ][image: ]Linux:




[image: ][image: ]Windows: 


1.4 Networking and Resource Sharing
An operating system lets your computer connect and talk to other computers over a network using TCP/IP protocols [1], [5]. It handles things such as network interfaces, routing traffic, assigning IP addresses, connections, and network security. Both Windows and Linux come with tools that let you see and manage these network settings. Commands such as “ip a” show how the OS controls network configurations and monitoring [5].

[image: ][image: ]Windows:                                                                                  Linux:
2. Use of Windows OS CLI commands
Command Line Interfaces in Microsoft Windows lets users manage the system without relying on graphic tools. Command Prompt and PowerShell provide control and insight to processes, files, networking, users, and scheduling. The commands used in these applications show how the operating system performs its core functions and manages them. [6], [7]. 
Process Management - These commands show how Windows schedules, monitors, and terminates processes [6].

[image: ]tasklist - Displays a list of all the processes currently running on the computer. (Powershell)






[image: ]taskkill / PID 1234 /F - Terminates a running process using its process ID. (Powershell)

[image: ]get-process - Shows detailed live process information. (Powershell)











File and Directory Management – These commands show how the OS controls file structure and storage [8].

[image: ]dir /a -  lists all files. (Command Prompt)







[image: ]mkdir – Creates a new directory. 
(Command Prompt)

[image: ]cd – Navigates into directory.
(Command Prompt)                     


[image: ]rmdir – Deletes a directory. 
 (Command Prompt)



                           






Network Testing and Monitoring – These show how windows manages TCP/IP networking [9].
[image: ]
ipconfig /all - Displays detailed network
configuration. (Command Prompt)






[image: ]Ping google.com – Tests connectivity to an external host. (Command Prompt)




[image: ]netstat -an - Shows active network connections and listening ports. (Command Prompt) 









User Management – These commands demonstrate Windows security and access control [10].

[image: ]net user – Lists all user accounts on the system. (Command Prompt)






[image: ]net user testname Pass123456 / add – Creates a new user account. (Command Prompt)


Task Scheduling – This shows how administrative tasks can be automated within Windows [11].

[image: ]Get-ScheduledTask – Lists Task using Powershell. (Powershell)








[image: ]schtasks – shows existing scheduled tasks. (Command Prompt)








The commands I have shown above demonstrates that Windows provides both traditional Batch commands and advanced PowerShell cmdlets to perform the same function as graphic tools [6], [7]. Command Prompt provides simpler more direct commands whereas PowerShell provides a more detailed output, making it suitable for system administration [11]. This shows the evolution of Windows from basic command control to powerful automation [6], [11].

3. Use of Linux OS CLI commands
Similar to CLI in Microsoft Windows, the Command Line Interface in Linux lets users control the operating system without the need of graphical tools. Linux uses Bash commands which allows it to manage processes, files, network settings, user accounts, and scheduling tasks through the Terminal. This shows how Linux handles important system management tasks through command line use [5].

Process Management – These commands show how to view and manage running programs in Linux [5].

[image: ]ps aux – Lists all running processes.  

[bookmark: _Toc207344620]






[image: ]top – Shows real time process activity. 






File and Directory Management – These commands show how to move around the file system, create folders, and delete files or directories [8].

[image: ]mkdir Folder1 – Creates a directory.  



[image: ]cd Folder1 – Changes into the directory.


[image: ]rm -r Folder1 – Removes the directory.






Network Testing and Monitoring – These commands show how to check network details, test connections, and view open ports [12]

[image: ]ip a – Shows IP addresses and network.






[image: ]ping -c 4 – Tests connectivity to a host.





[image: ]ss -tuln – Displays listening ports and active sockets. 	






User Management – These commands show how to check the current user, view system users, and create new accounts [13]

[image: ]whoami – Displays the current user. 


[image: ]Cat /etc/passwd – Lists user accounts stored on the system. 
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[image: ]sudo adduser user1 – Creates a new user account. 









Task Scheduling – These commands show how to set tasks to run automatically at scheduled times [12]

[image: ]crontab -1 – Shows existing scheduled tasks. 





[image: ][image: ]crontab -e -  opens the scheduler. 











These commands show how Linux lets users control system resources from the Terminal [5]. These tools show why Linux is popular for servers and system administration where automation and clear control are essential [13].

4. Use of Windows OS scripts


[bookmark: _Toc207344623]5. Use of Linux OS scripts
Bash scripts in Linux are used to automate OS tasks using the Linux terminal. The scripts are made up of user inputs, variables, loops, conditionals, and commands to create an output without the need of a graphical interface. This shows how Linux supports system administration by using command line automation [1], [5].
Script 1 -  Backup Script – This script prompts the user for a directory name, verifies it exists, creates a backup directory, and copies all files into the backup. Below I will leave my step by step process of creating and executing the script with outputs and proof that it works.

[image: ]File creation - 



[image: ]
Backup script – 







[image: ]Executable / Output - 



[image: ]Copied Files - 


[bookmark: _Toc207344626][image: ]Error output – 

Script 2 – Calculator Script – This script is a simple calculator script that asks for two numbers and performs addition or subtraction depending on what the user chooses. Below I will leave my step by step process of creating and executing the script with outputs and proof that it works.

[image: ]Calculator script - 








[image: ]Input and Output 1 (Addition) -



[image: ]Input and Output 2 (Subtraction) -  



[image: ]Invalid Input and Output -  	






Conclusion
In this assignment, command-line tools and simple scripts were used to manage and automate key operating system tasks in Microsoft Windows and Linux. This showed how processes, files, networks, users, and tasks can be controlled without a graphical interface, and how scripting improves efficiency through automation.
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sysadmin@localhost:~$ ip a
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e UP group default glen 1000
link/ether 02:42:c0:a8:01:02 brd ff:ff:ff:ff:ff:ff
inet 192.168.1.2/24 brd 192.168.1.255 scope global ethe
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|EE C:\Users\sl221667> taskkill /PID 16008 /F
SUCCESS: The process with PID 16008 has been terminated.
! PS C:\Users\s4221667> |
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C:\Users\sti221667>mkdir folderl

C:\Users\st221667>
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C:\Users\sti221667>cd folderl

C:\Users\sti221667\folder1>
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C:\Users\st221667\folderl>mkdir folderl
C:\Users\s4221667\folderl>rmdir folderl

C:\Users\s4221667\folderl>rndir folderl
The system cannot find the file specified.
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(c) Microsoft Corporation. ALL rights reserved.
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C:\Users\sU221667>netstat -an
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:\Users\s221667>net user

User accounts for \\LSCS-JVPHSK3

Administrator DefaultAccount
ictadmin LSUUserl
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The command completed successfully.
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Windows\System32>net user testname 123456 /add
The command completed successfully.
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PS C:\Users\s4221667> Get-ScheduledTask
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Users\sli221667>schtasks

Folder: \
TaskName Next Run Time

Adobe Acrobat Update Task 29/64/2026 10 ] Ready
Software2 Request Client Startup Task  N/A Ready
Software2 Updater Task 29/64/2026 16:55:13 Ready

Folder: \GoogleSystem
TaskName Next Run Time Status

INFO:

There are no scheduled tasks presently available at your access level.

Folder: \Microsoft
TaskName Next Run Time Status

INFO: There are no scheduled tasks presently available at your access level.

Folder: \Microsoft\Configuration Manager
TaskName Next Run Time Status

Configuration Manager Health Evaluation N/A Ready

Folder: \Microsoft\Intune
TaskName Next Run Time Status

Intune Management Extension Client Cert 28/04/2026 21

Ready
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%Cpu(s): 1.8 us, ©.6 sy, ©.8 ni, 97.2 id, ©.@ wa, ©.8 hi, .4 si, 0.8 st
KiB Mem: 65849420 total, 16978412 used, 48871008 free, 268736 buffers

KiB Swap: @ total, @ used, @ free. 4072668 cached Mem

1 user,

1 root 20 17984 2840 2596
33 syslog 20 182132 2864 2356
37 root 20 23676 2172 1948

39 root 20
56 bind 20
77 root 20
87 sysadmin 20
99 sysadmin 20

61404 3196 2512
958620 40228 5176
63156 2872 2416
18200 3352 2860
19876 2408 2080

soo oo oo o
B v
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sysadmin@localhost:~$ mkdir Folderl
sysadmin@localhost:~$ [
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sysadmin@localhost:~$ cd Folderl
sysadmin@localhost:~/Folder1$ J|
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:~$ mkdir Folderl

$ rm -r Folderl

$ rm -r Folderl

"Folder1': No such file or directory
sysadmin@localhost:~$ [
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sysadmin@localhost:~$ ip a
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group defaul
t qlen 1000
link/loopback ©0:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.6.0.1/8 scope host lo
valid_1ft forever preferred_lft forever
inet6 ::1/128 scope host
valid_1ft forever preferred_lft forever
3752: etho@if3753: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc noqueue stat
e UP group default glen 1000
link/ether 02:42:c0:a8:01:02 brd ff:ff:ff:ff:ff:ff
inet 192.168.1.2/24 brd 192.168.1.255 scope global ethe
valid_1ft forever preferred_lft forever
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sysadmin@localhost:~$ ping -c 4 localhost

PING localhost (127.0.0.1) 56(84) bytes of data.

64 bytes from localhost (127.6.0.1): icmp_seq=1 ttl=64 time=0.043 ms
64 bytes from localhost (127.6.0.1): icmp_s ttl=64 time=0.032 ms
64 bytes from localhost (127.6.0.1): icmp_seq=3 ttl=64 time=0.033 ms
64 bytes from localhost (127.6.0.1): icmp_seq=4 ttl=64 time=0.032 ms

--- localhost ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3@6lms
rtt min/avg/max/mdev = ©.032/0.035/0.043/0.004 ms
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sysadmin@localhost:~3 ss -tuln
Recv-Q Send-Q

Netid
tep
tep
tep
tep
tep
tep
tep
tep
tep
tep
tep
tep

State
UNCONN
UNCONN
UNCONN
UNCONN
LISTEN
LISTEN
LISTEN
LISTEN
LISTEN
LISTEN
LISTEN
LISTEN

ggecee

FEEEE

Local Address:Port
127.0.0.11:53943
192.168.1.2:53
127.0.0.1:53

122
192.168.1.2:53
127.0.0.1:953

127.0.0.1:53
127.0.0.11:38507

Peer Address:Port
xx
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sysadmin@localhost:~3
sysadmin
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sysadmin@localhost:~$ cat /etc/passwdlj
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:bin:/bin: /usr/sbin/nologin

sys:/dev: /usr/sbin/nologin
:/bin: /bin/sync

games:x:5:60: games: /usr/games: /usr/sbin/nologin

man:x:6:12:man: /var/cache/man: /usr/sbin/nologin
1p:x:7:7:1p:/var/spool/lpd: /usr/sbin/nologin

mail mail:/var/mail:/usr/sbin/nologin

news: :news: /var/spool/news: /usr/sbin/nologin
uucp:x:10:10: uucp: /var/spool/uucp: /usr/sbin/nologin
proxy:x:13:13:proxy: /bin: /usr/sbin/nologin

w-dat 3:33:waw-data: /var /waw: /usr/sbin/nologin

backup:x:34:34:backup: /var/backups: /usr/sbin/nologin

list:x:38:38:Mailing List Manager:/var/list:/usr/sbin/nologin

ircd:/var/run/ircd: /usr/sbin/nologin

gnats:x:41:41:Gnats Bug-Reporting System (admin):/var/lib/gnats:/usr/sbin/nologi
n

nobody :x:65534:65534:nobody : /nonexistent : /usr/sbin/nologin

libuuid:x:100:101:: /var/lib/libuuid:

syslog:x:101:104: : /home/syslog: /bin/false

bind:x:102:106: : /var/cache/bind: /bin/false

sshd:x:103:65534: : /var/run/sshd: /usr/sbin/nologin

operator:x:1000:37: : /root:

sysadmin:x:1001:1001:System Administrator,,,,:/home/sysadmin: /bin/bash
sysadmin@localhost:~$

irc:
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sysadmin@localhost:~$ sudo adduser userl
[sudo] password for sysadmi

Sorry, try again.

[sudo] password for sysadmin:

Adding user “userl' ...

Adding new group “userl' (1000) ...

Adding new user “userl' (1002) with group “userl' .

Creating home directory ~/home/userl’ ...

Copying files from ~/etc/skel’ ...

Enter new UNIX password:

Retype new UNIX password:

passud: password updated successfully

Changing the user information for userl

Enter the new value, or press ENTER for the default
Full Name []:
Room Number []:
Work Phone [
Home Phone []:
Other [1:

Is the information correct? [Y/n]
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sysadmin@localhost:~$ crontab -1

no crontab for sysadmin
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sysadmin@localhost:~$ crontab -e
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Edit this file to introduce tasks to be run by cron.

Each task to run has to be defined through a single line
indicating with different fields when the task will be run
and what command to run for the task

To define the time you can provide concrete values for
minute (m), hour (h), day of month (dom), month (mon),

and day of week (dow) or use '*' in these fields (for ‘any').#
Notice that tasks will be started based on the cron's system
daemon’s notion of time and timezones.

Output of the crontab jobs (including errors) is sent through
email to the user the crontab file belongs to (unless redirected).

For example, you can run a backup of all your user accounts
at 5 a.m every week with:

@5 * * 1 tar -zcf /var/backups/home.tgz /home/

For more information see the manual pages of crontab(5) and cron(8)

R

#mh dom mon dow command

"/tmp/crontab.H8MbbA/crontab" 22L, 888C
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sysadmin@localhost:~$ mkdir Folderl
sysadmin@localhost:~$ echo "file one” > Folder1/filel
sysadmin@localhost:~$ echo "file two" > Folder1/file2
sysadmin@localhost:~$ 1s Folderl

filel file2

sysadmin@localhost:~$
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#1/bin/bash
read -p "Enter the directory name to back

if [ 1 -d "$dirname” 1; then
echo "Directory does not exist.”
it 1
i

backupname-"${dirname}_backup"

mkdir "$backupname”
for file in "$dirname”/*; do

cp "$file" "$backupname™
done

echo "Backup completed to $backupname™

up: " dirname

B 0os Format A Append
IBE Mac Format B Prepend

Backup File





image44.png
sysadmin@localhost:~3% sudo chmod +x backup.sh
[sudo] password for sysadmin:
sysadmin@localhost:~$ ./backup.sh

Enter the directory name to back up: Folderl
Backup completed to Folderl_backup
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sysadmin@localhost:~$ 1s Folderl backup
filel file2
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sysadmin@localhost:~$ ./backup.sh
Enter the directory name to back up: folder123
Directory does not exist.
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#1/bin/bash

read -p "Enter first number: " numl

read -p "Enter second number: " num2

read -p "Type A for Add or S for Subtract: " choice

if [ "$choice™ 1; then
result=5((numl + num2))
echo "Result = $result”

elif [ "$choice” = "S" ]; then
result=#((numl - num2))
echo "Result = $result”

else

echo "Invalid choice.”
fi

8 Get Help R writeOut [§§ Read File [ Prev Page [ Cut Text [§ Cur Pos
B Exit B ustify [l where Is [§] Next Page [ UnCut Textflj To Spell
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sysadmin@localhost:~$ ./calculator.sh
Enter first number: 5

Enter second number: 2

Type A for Add or S for Subtract: A
Result = 7
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sysadmin@localhost:~3 ./calculator.sh
Enter first number: 5

Enter second number: 2

Type A for Add or S for Subtract: X
Invalid choice.

sysadmin@localhost:~$ [




