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Introduction
An Operating System (or OS) can be simply referred to as an essential system software that offers an interface for users to control, operate, and manipulate computer hardware through user-friendly programmes.  OS is defined as a group of programming systems which operate under the control of a parent or monitor programme [1]. In discussing the historical development of OS, Mealy argued that the purpose of a machine (computing) is to run operations and not programming systems [1]. OS is different from programming systems given the fact that the latter terminology emphasises unduly more on mechanical coding and not on the operational aspect. Hence, the term, OS was developed to refer to the whole complex and interlinked systems used as programming, debugging, and operational aids [1]. The purpose of this report is to explain the key functions of general OS and demonstrate how Command Line Interface (CLI) commands are utilised to operate with the machine in OS systems like Windows and Linux. Two Batch and Two Bash scripts have also been prepared and presented in this report along with their respective inputs and outputs to showcase how both Windows and Linux operating systems can allow users to automate certain tasks and optimise processes.
1. Key Functions of General Operating Systems
There are many functions of general OS. As described by IBM [2], the core functionality of OS entails managing and coordinating software and hardware, effectively leading to the creation of an environment where user-to-system interactions can take place effectively. Figure 1 [3] demonstrates how OS creates the interaction between the user, applications (software) and the machine (hardware):
[image: ]
Figure 1: OS User-Machine Interaction
IBM discusses that the core function of OS is to support users, processes, and services through process, memory, file system, device management, as well as security and access control, networking, error detection and handling, resource allocation, and system performance monitoring [2]. OS helps the machine execute several threats and processes which involves activities like scheduling processes and facilitating their synchronisation and communication. The interaction between user applications is handled by the OS through system calls which allows creating, managing, terminating processes while also enabling communication between the processes. The OS is also responsible for ensuring that computer memory (both RAM and auxiliary storage) is effectively allocated to different programmes and controlled effectively to eliminate interference. Users can also manage file systems through OS with activities such as file naming, directory management, organising and retrieving different files on command [4]. Figure 2 showcases how OS can be used to organise, name, and manage files.
[image: ][image: ]
Figure 2: File/Folder Management
The input/output (I/O) devices like mouse, monitors, and keyboards are managed through the OS interface which enables the software within the system to effectively interact with the various machine components or hardware.  
[image: ]Figure 3: I/O Management
[image: ]Figure 4: Windows Task Manager (Process)
[image: ]Figure 5: Windows Task Manager (System Component Performance)
A machine (computer, for instance), also requires security protocols, which entails encrypting and authenticating resources, alongside having controlled user permissions to ensure that computer resources are accessed only by authorised users, which is handled by the OS. The OS also helps users detect both hardware and software-associated error through monitoring, reporting, and recovering mechanisms [5], and helps machines communicate over the internet through handling TCP or IP protocols. It helps maintain an optimal system performance, which is enabled through OS’s resource allocation capabilities and helps users track the performance of the system while also offering mechanisms for adjusting the resources or processes, which leads to improved efficiency. The task manager is one of the key features of modern OS including Windows, Linux, and macOS through which users are provided with the means to monitor and manage the several applications, processes, as well as services that their device is running in a centralised platform [6].  As shown in Figure 4, the Windows task manager is offering the user with the information about which applications are running on their device and how much resources (such as disk space, memory, processing power, and network bandwidth) those applications are using. Figure 5, on the other hand, shows the ability of task manager to centrally help users monitor the performance and status of the various system components such as Graphics Card, CPU, RAM, Disk and more. Essentially, it could be stated that all computer resources are controlled by OS which leads to effective coordination of programme execution while ensuring security, enhancing the utilisation of resources, and hiding the complexity of the system from the users through user-friendly interfaces [4]. The next sections demonstrate the use of CLI commands to interact with the OS.  
2. Use of Windows OS CLI Commands
The chosen CLI for performing the tasks was Windows PowerShell which is defined as a contemporary command shell which integrates and combines the best features of several popular shells [7].
2.1 Process Management
a) Get-Process
[image: ]This command is used to list all of the active processes which are being currently run on a Windows system.
b) Stop-Process
[image: ]This command is used to forcefully terminate or stop the selected (named) process. For instance, the screenshot shows how Notepad could be closed with the command.
2.2 File & Directory Management
a) Get-ChildItem
[image: ]This command allows users to list all of the files and folders that exist within a directory by specifying the directory path [8].
b) New-Item
[image: ]This command allows users to create a new folder or file within a directory by specifying the directory path.
2.3 Network Testing/Monitoring
a) Test-NetConnection
[image: ]This command enables users to perform ping and port testing combinedly through diagnostics, allowing them to check whether they can reach specific websites over HTTPS [9].
b) Resolve-DnsName
[image: ]This command enables users to carry out DNS lookups for particular domains. In the example, the command was utilised to retrieve the GitHub-associated IP addresses. 
2.4 User Management
a) Get-LocalUser
[image: ]This command is utilised in order to check all of the (active or inactive) local user accounts that exist on a machine.
b) New-LocalUser
[image: ]This command allows users to create a new local user account in the system [10]. This is particularly useful for creating guest accounts quickly, as shown in the screenshot above.
2.5 Task Scheduling
a) Get-ScheduledTask
[image: ]This command allows users to obtain a display of the list of all scheduled tasks that have been registered on their local machine. In the above example, for instance, this command was used to identify all of the tasks that were scheduled for updates.
b) Start-ScheduledTask
[image: ]This command allows users to manually trigger and run any scheduled task immediately. In the above example, this involved starting one of the scheduled tasks found using the Get-ScheduledTask command (UpdateLibrary) through specifying the file path and the task name.  
3. Use of Linux OS CLI Commands
The following commands were inserted in the Linux terminal. For perform the operations, the Linux OS was installed using Oracle VirtualBox, and the version of the OS running was Ubuntu 22.04. 
3.1 Process Management
a) top
[image: ]This command allows the system to display real-time, interactive list of all of the running processes in a Linux system along with the performance status of components such as CPU and Memory.
b) Kill
[image: ]
This command is utilised by users in order to send a signal through the CLI to a process to shut it down. Numbers represent the type of signal, for instance, 9 represents the signal for forcefully killing an application or process [11]. In the above example, the operation was not permitted because both PIDs (418 and 15) belonged to root processes.
3.2 File & Directory Management
a) ls
[image: ]This command is used by users to see a list of all directory contents. There are extensions of this command (like ls -la) which allow users to get a display list of all files in a system through specified path, with detailed permissions and even hidden files. 
b) mkdir
[image: ]This command is utilised in order to create new directory by specifying the directory path [12], as well as the folder name. The above example shows how a folder named Assignment was created using the command inside the Documents directory.
c) mv
[image: ]This command is used in Linux terminal to move a directory or a file to a new location with a different name, which essentially allows renaming the folder or file. In this example, the previously created Assignment folder was renamed to ACCA4022 inside the same directory (Documents).
3.3 Network Testing/Monitoring
a) ping
[image: ]This command allows users to check connectivity to a host, and control the number of packets for checking the connectivity. The above example shows the system’s connectivity to google.com. 
b) ip addr
[image: ]This command is utilised by users in order to get a display of the network interfaces along with the IP addresses of the device.
3.4 User Management
a) useradd
[image: ]This command is utilised in order to create a new user account, along with their home directory. In the above example, the operation was not successful because vboxuser (Oracle VirtualBox) was not in the sudoers file (in other words, did not have admin privileges).  
b) usermod
[image: ]This command allows modifying the rights or permissions of an existing user, for instance, allowing a user to gain admin privileges [13]. Similar to command a, this function failed due to the lack of admin privileges.
Both these commands need admin privileges and hence, sudo was used to run the commands.
3.5 Task Scheduling
a) at
[image: ]This command is used to run one-off tasks and set the specific time that it should run at in the future. In the above example, the script.sh task was set to run at 10 PM (on that day). 
4. Use of Windows OS Scripts
a) Script 1
The first script was written using a FOR loop to iterate through the list of websites (set hosts) which allows the system to execute a PowerShell command which checks whether web traffic (Port 80) is open. The use of the count function here enables using conditional logic and delayed expansion, which enables the system to update a counter and display whether each site is online or blocked.
[image: ][image: ]Figure 6: Input and Output
b) Script 2
This script was written to automate the task of creating empty .txt files. The use of the set /p function allows capturing user inputs (such as filename prefix and quantity) [14] and then, the system uses the FOR loop to iterate from one to the specified limit of files.
[image: ][image: ]
Figure 7: Input and Output
5. Use of Linux OS Scripts
a) Script 1
This script is written to automate monitoring users logged in within the system by enabling a check of whether a specific username is currently logged in. The command output is captured into a variable and the if conditional statement is utilised to verify the active/inactive status of the user. With the use of piped commands and simple arithmetic, the system calculates the total number of active sessions for the typed username.
[image: ][image: ]Figure 8: Input and Output
b) Script 2
Similar to the Windows Batch script, this script is used to automatically create a series of entry files based on user input. A FOR loop has been used similarly here to iterate through the range of inserted numbers starting from 1 while arithmetic increments allow labelling each file appropriately.
[image: ][image: ]Figure 9: Input and Output
Conclusion
In conclusion, operating systems such as Windows, Linux, or macOS can be described simply as a piece of essential software which enables users to interact with the machine through a visual interface. It helps the hardware and software components of any given system to intercommunicate and carry out, manage, and control operations, functions, processes, and programmes. The use of CLI commands in OS helps users to effectively interact with the system. At the same time, the use of scripts (such as Bash or Batch) allows users to automate some tasks to improve workflow management, optimise processes, and software functionality, as well as efficiency.
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" vboxuser@Linux: ~ Q

vboxuser@Linux:-$ sudo useradd -m newprofile

[sudo] password for vboxuser:

vboxuser is not in the sudoers file. This incident will be reported.
vboxuser@Linux:~$
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PS C:\WINDOWS\system32> Test-NetConnection -ComputerName google.com -Port 443

ComputerName : google.com

RemoteAddress 2404:6800:4002:81b: :200e

RemotePort : 443

InterfaceAlias : Wi-Fi

SourceAddress 1 2405:201:8002:6017:98fd:69a5:10bc:17f7

TcpTestSucceeded : True

PS C:\WINDOWS\system32>
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M vboxuser@Linux: ~/Documents

vboxuser@Linux:-$ cd ~/Documents
vboxuser@Linux:~/Documents$ nano auditor.sh
vboxuser@Linux:~/Documents$ chmod +x auditor.sh
vboxuser@Linux:~/Documents$ ./auditor.sh

Enter a username to check:

vboxuser

User vboxuser is logged in.

Total active sessions: 1

Opening one more session would make it 2.
vboxuser@Linux:~/Documents$
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PS C:\WINDOWS\systen32> Start-ScheduledTask -TaskPath "\Microsoft\Windows\Windous Media Sharing\" -Taskiane "Updatelibrary”
PS C: \WINDOWS\systen32>
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vboxuser@Linux:~$ kill -9 418

bash: kill: (418) - Operation not permitted
vboxuser@Linux:~$ kill -9 15

bash: kill: (15) - Operation not permitted
vboxuser@Linux:~$
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vboxuser@.inux:-$ sudo usermod -aG sudo vboxuser

[sudo] password for vboxuser:

vboxuser is not in the sudoers file. This incident will be reported.
vboxuser@Linux:~$
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vboxuser@Linux:-$ ip addr
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default qlen 1000
link/loopback 00:00:00:00:00:00 brd ©0:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_Lft forever preferred_lft forever
inet6 ::1/128 scope host
valid_Lft forever preferred_Lft forever
2: enpBs3: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc fq_codel state UP group default qlen 1000
link/ether ©8:00:27:35:35:d0 brd ff: froff:ff:ff
inet 10.8.2.15/24 brd 10.0.2.255 scope global dynamic noprefixroute enp@s3
valid_Lft 70354sec preferred_Lft 70354sec
inet6 fd17:625c:f@37:2:6099:5b59:3d3f:eeb6/64 scope global temporary dynamic
valid_Lft 86183sec preferred_Lft 14183sec
inet6 fd17:625c:f@37:2:f27d:34e8:b046:34d2/64 scope global dynamic mngtmpaddr noprefixroute
valid_Lft 86183sec preferred_Lft 14183sec
inet6 fe80::e6df:b644:b128:4721/64 scope link noprefixroute
valid_Lft forever preferred_Lft forever
vboxuser@Linux:~$ [|





image4.png
View more devices

Bluetooth
Discoverable as “LAPTOP"

Devices
Mouse, keyboard, pen, audio, displays and docks, ather devices

Printers & scanners
Preferences

Mobile devices
Instantly access your mobille devices from your PC

Cameras
Connected cameras, default image settings

Mouse
Buttons, mouse pointer speed, scrolling

Keyboard
Character repeat, hotkeys

Touchpad
Taps, gestures, scrolling, zooming

Pen & Windows Ink





image21.png
1 vboxuser@Linux: ~/Documents c = D G x

#1 /bin/bash

ho "Enter a prefix for your files:
ad prefix

ho "How many files do you want to create?"
d total

for ((1=1; i<=total; i++)); do
filename="${prefix}_${i}.txt"

touch "$filename"

cho "Created $filename”

remaining=5((total - 1))
ho "Files left to create: $remaining”

donell

Ubuntu Software
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S C:\WINDOWS\system32> Resolve-DnsName -Name github.com
lame Type TTL

zithub.com A 39

S C: \WINDOWS\system32>

Section

Answer

IPAddress

20.207.73.82
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PS C:\WINDOWS\system32> Get-ScheduledTask -TaskName "Update*™

TaskPath

\Microsoft\Windows\Shell\
\Microsoft\Windows\Shell\
\Microsoft\Windows\Windows Media Sharing\

PS C: \WINDOWS\system32>

UpdateUserPictureTask
UpdateUserPictureTaskContained
UpdateLibrary
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@echo off
setlocal enabledelayedexpansion

set /a count=0

set /a total-o

set hosts=google.con facebook.com youtube.com

echo starting Advanced Network Check. ..
echo (This may take a moment per site)
echo

for %#h in (%hosts%) do (
set /a totals=1
echo Testing Connection Itotall: %h

Use Powershell to check Port 80 (Standard Web Port)
powershell -comnand "if(Test-NetConnection %%h -Port 89 -InformationLevel Quiet) { exit @ } else { exit 1 }" >nul 2>&1

if terrorlevel! EQU @ (
echo [v] %%h is ONLINE
set /a counts=1
) else (
echo [!] %%h is OFFLINE or PORT 80 BLOCKED
)

)

echo
echo Summary: Icount! out of Itotall hosts are reachable.
pause
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PS C:\WINDOWS\system32> New-LocalUser -Name "GuestAccount" -Description "Temporary Guest™

cmdlet New-LocalUser at command pipeline position 1
Supply values for the following parameters:
Password: ****

Name Enabled Description

GuestAccount True Temporary Guest

PS C:\WINDOWS\system32>
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PS C:\Users\laptop> Get-ChildItem -Path "D:\Programming"

Directory: D:\Programming

Mode LastWriteTime Length Name

6/26/2025 6:16 PM 4457408 VisualStudioSetup.exe
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B CAWINDOWS\system3zicn X 4 v

Starting Advanced Network Check. ..
(This may take a moment per site)
Testing Connection 1: google.con

[v] google.com is ONLINE

Testing Connection 2: facebook.com

[v] facebook.com is ONLINE

Testing Connection 3: youtube.com

[v] youtube.com is ONLINE

Sunmary: 3 out of 3 hosts are reachable.
Press any key to continue . . .
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vboxuser@Linux: ~ Q

vboxuser@Linux:-$ mv ~/Documents/Assignment ~/Documents/ACCA4022
vboxuser@Linux:-§
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vboxuser@Li;lux:~$ echo "sh script.sh" at 10:00 PM
sh script.sh at 10:00 PM
vboxuser@Linux:~$ I
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PS C:\Users\laptop> Stop-Process -Name "Notepad"
PS C:\Users\laptop>
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PS C:\WINDOWS\system32> New-Item -Path "D:\Programming\Example.txt" -ItemType File
Directory: D:\Programming

Mode LastWriteTime Length Name

-a---- 3/18/2026 11:47 PM @ Example.txt
PS C:\WINDOWS\system32> Get-ChildItem -Path "D:\Programming"
Directory: D:\Programming

LastWriteTime Length Name

3/18/2026 11:47 PM @ Example.txt
6/26/2025 6:16 PM 4457408 VisualStudioSetup.exe

PS C:\WINDOWS\system32>
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vboxuser@L.inux:-$ ping -c 4 google.com
PING google.com (142.250.207.78) 56(84) bytes of data.

64 bytes from pnmaaa-bd-in-f14.1e160.net (142.250.207.78): icmp_seq=1 ttl=255 time=41.3 ms
64 bytes from pnmaaa-bd-in-f14.1e100.net (142.250.207.78): icmp_se
64 bytes from hkg12s32-in-f14.1e100.net (142.250.207.78): icmp_seq=3 ttl=255 time=.
64 bytes from pnmaaa-bd-in-f14.1e100.net (142.250.207.78): icmp_seq=4 ttl=255 time=41.9 ms

--- google.com ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3585ms
rtt min/avg/max/mdev = 41.278/44.897/51.240/3.959 ms

Y $
LibreOffice writer
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PS C:\Users\laptop> Get-Process

Handles

NPM(K)
6u
32
42
21
22
67
15
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10

140944
43932
13104
26900
26820
18484
22996

3296
3884

99.06

ProcessName

aakore
active_protection_service
adp-agent
AdskAccessService
AdskAccessService
AdskAccessServiceHost
AdskLicensingService
afedpsrv

AggregatorHost
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@echo off
set /p prefix="Enter filename prefix: "
set /p limit="How many files do you need? "

echo Creating %limit% files...

for /L %%i in (1,1,%limit%) do (
echo. > "%prefix¥% %%i.txt"
echo Created: %prefix% %%i.txt

echo Task Complete.
pause
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#! /bin/bash

"Enter a username to check:"
read user_name

session_count=5(who | -c "Suser_name"

if [ "$session_count" -gt @ ]; then
"User Suser_name is logged in."
"Total active sessions: $session_count"
next_count=5((session_count + 1)
"Opening one more session would make it $next_count."

"User Suser_name is not currently active."
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PS C:\Users\laptop> Get-LocalUser

Name Enabled Description

acoff True
Administrator False
DefaultAccount  False
Guest False
schat False

WDAGUtilityAccount False

Built-in account for administering the computer/domain
A user account managed by the system.
Built-in account for guest access to the computer/domain

A user account managed and used by the system for Windows Defender Application Guard scenarios.
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< vboxuser@Linux: ~/Documents

vboxuser@.inux:-$ cd ~/Documents
vboxuser@Linux:~/Documents$ nano batchfilecreate.sh
vboxuser@Linux:~/Docunentc$ chmod +x batchfilecreate.sh
vboxuser@Linux: Documents$ . /batchfilecreate.sh
Enter a prefix for your files:

ACCA4022

How many files do you want to create?

=

Created ACCA4022_1.txt

Files left to create: 4

Created ACCA4622_2.txt

Files left to create: 3

Created ACCA4022_3.txt

Files left to create: 2

Created ACCA4022_4.txt

Files left to create: 1

Created ACCA4622_5.txt

Files left to create: 0
vboxuser@Linux:~/Docunents$ i
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vboxuser@Linux:~$ s
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vboxuser@Linux:~$ 1s -la
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.bash_logout
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.config

Desktop

Documents

Downloads

~gnupg

.local

.mozilla

Music

Pictures

.profile

Public

snap

.ssh

Templates

.thunderbird
.vboxclient-clipboard-tty2-control.pid
.vboxclient-clipboard-tty2-service.pid
.vboxclient-draganddrop-tty2-control.pid
.vboxclient-hostversion-tty2-control.pid
.vboxclient-seanless-tty2-control.pid
.vboxclient-vnsvga-session-tty2-control.pid
.vboxclient-vnsvga-session-tty2-service.pid
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ACCA4022_1.6¢t ACCA4022 2.t ACCA4022 3.6t ACCA4022 4.6t ACCA4022 5.6¢ BulkCreate.bat

& C\WINDOWS\system32\cn X  + v

Enter filename prefix: ACCAU022
How many files do you need? 5
Creating 5 files...

Created: ACCA4022_1.txt
Created: ACCA4022_2.txt
Created: ACCAU022_3.txt
Created: ACCAU4022_4.txt
Created: ACCA4022_5.txt

Task Complete.

Press any key to continue .




