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[bookmark: _Toc238027939]Introduction

An operating system (OS) is the fundamental software that manages a computer’s hardware and software resources simply by providing the essential service to activate the computers application programs. 

It acts as the intermediary between the user and the underlying hardware, enabling efficient, secure, and reliable computing. Understanding the core functions of an operating system, along with practical skills in using command-line interfaces (CLI) and writing simple automation scripts, is essential for understanding computing or system administration. 

In this assignment we will look at 2 specific OS viz. Microsoft Windows and Linux. Specifically, the use of Windows and Linux command-line interfaces (CLI). We examine the creation and application of basic scripts in both Batch (Windows) and Bash (Linux) and how they automate their own tasks. By understanding how both OS apply themselves we discover their practical use. To do this we must firstly understand its key functions.

Finally, this work aims to develop a clearer appreciation of how operating systems manage resources, control processes, handle files, and support user interaction in real-time usage.

























[bookmark: _Toc238027940]1. Key functions of general Operating Systems (OS).

As mentioned in the introduction, the OS is the key software that manages a computer’s hardware and software resources and provides common services for computer programs. It has a fundamental responsibility as it has several functions which are as follows:

Firstly, its user interface is the first line interaction the user engages with the computer to access information via a Graphical user interface (GUI) through the Windows, Linus or macOS. Process Sync Management
Secondly, the inbuilt software that the OS enacts to direct and operate the hardware that the computer is connected to. This is known as “Device Management.”
Thirdly, it controls and allocates the hardware resources such as the Control Processing Unit (CPU), the brain of the computer because its processing time (File Services) is measured when performing tasks. This measures the amount of memory RAM (Random Access Memory) is used within its Hard Disk Drives. The OS is the link between input/ output devices (keyboard, printer, mouse, monitor etc.,) 

Fourthly, processing and managing tasks. This is the multitasking (multiple programs as the same time) process such as scheduling, CPU timings through “Dead lock management” (each task is kept isolated so that they do not interfere with each other). 
Fifthly, File and data management by organizing data (Resource Allocation) into files by arranging them into a certain order to be obtained when needed). This is done by reading and writing and keeping them in their stores- (File management).
Sixthly, exercising “Security” and access control by protecting the system and the user’s data through authentication. This includes giving the user’s permission for any applications used.

Lastly, following the sixth point, creating a consistent programming structure (IPC Support Protocols) so that applications can run smoothly. The OS with every program that has permission would have to the ability to configure any hardware very smoothly overcoming any complex operations.

In general, the OS makes a computer usable on behalf of the user, giving them efficient access to data through access (input) performing higher-level tasks. It also performs complexity hardware output by retrieving data. [1]
Here the OS has a wide range of functions by interacting with hardware devices making it user-friendly. Each function (as named above) has a vital role as without these core procedures modern computing would not be possible. These key functions provide a solid foundation for exploring practical aspects of operating systems, such as command-line tools and scripting, which will be examined in the following sections.
[bookmark: _Toc238027941]2. Using Windows OS CLI Commands Process Management
[bookmark: _Toc238027942]Process Management
· tasklist – Lists all running processes.
· tasklist /svc – Shows processes and the services hosted in each process (useful for svchost.exe troubleshooting).
· tasklist /fi "imagename eq chrome.exe" – Filters by process name.
· taskkill /pid <PID> /f – Force-terminates a process by PID.
· taskkill /im <name.exe> /f – Force-terminates by image name.
· wmic process where name="notepad.exe" get processid,commandline – More detailed process info (legacy but still works).
· [image: ]PowerShell alternative: Get-Process, Stop-Process







[bookmark: _Toc238027943]File & Directory Management
  dir – Lists files and folders in the current directory.
  dir /s /b – Recursive bare listing (all files with full paths).
  dir /a – Includes hidden and system files.
  cd / chdir – Change directory.
  md / mkdir – Create directory.
  rd / rmdir – Remove empty directory (/s for non-empty).
  copy, xcopy, robocopy – File copying (robocopy is the most powerful for large/sync jobs).
  del / erase – Delete files.
  attrib – View/change file attributes (hidden, read-only, etc.).
  tree – Graphical directory structure.
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[bookmark: _Toc238027944]Network Testing/ Monitoring
  ipconfig / ipconfig /all – IP configuration.
  ipconfig /release & ipconfig /renew – DHCP lease management.
  ping <host> – Basic connectivity test.
  tracert <host> – Path tracing.
  pathping <host> – Combines ping + tracert with loss statistics.
  netstat -ano – Active connections + owning process IDs.
  netstat -b – Shows executable responsible for each connection (elevated).
  nslookup <host> – DNS queries.
  arp -a – ARP cache.
  netsh interface show interface – Network adapter status.
  Get-NetTCPConnection (PowerShell) – Modern equivalent of netstat.	
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  net user – Lists local user accounts.
  net user <username> – Detailed info on a specific user.
  net user <username> <password> – Set/change password.
  net user <username> /add – Create new local user.
  net user <username> /delete – Delete user.
  net localgroup – List local groups.
  net localgroup Administrators – Show members of the Administrators group.
  net localgroup Administrators <username> /add – Add user to Administrators.
  whoami / whoami /groups / whoami /priv – Current user identity, groups, and privileges.
  PowerShell: Get-LocalUser, Get-LocalGroupMember, etc.
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  schtasks – Primary command-line tool for Task Scheduler.
· schtasks /query – List all scheduled tasks.
· schtasks /query /fo LIST /v – Verbose details.
· schtasks /create /tn "MyTask" /tr "C:\path\to\script.bat" /sc daily /st 09:00 – Create a daily task.
· schtasks /run /tn "MyTask" – Run a task immediately.
· schtasks /delete /tn "MyTask" /f – Delete a task.
  at – Legacy (deprecated; still present on some systems but not recommended).
  PowerShell: Get-ScheduledTask, Register-ScheduledTask, Start-ScheduledTask.

[image: ]
We can see that from the schtasks, a built-in Windows tool for creating and managing scheduled tasks. It demonstrates automation: the task “MyDailyTask” is set to run notepad.exe every day at 09:00. This provides a successful operation of commands within windows[2].





[bookmark: _Toc238027947]3. Use of Linux OS CLI Commands Linux

Process Management using Bash command 
1- $ ps aux --sort=-%cpu | head -n 8

	USER
	PID
	% CPU
	% MEM
	VSZ
	RSS
	TTY
	STAT
	START
	TIME
	COMMAND

	root
	1234
	12.5
	1.8
	245678
	94560
	?
	R
	9:12
	0:45
	/usr/bin/python3 app.py

	user
	2345
	8.3
	3.2
	1892340
	167890
	?
	SI
	8:55
	2:15
	firefox

	root
	567
	4.1
	0.4
	98765
	23456
	?
	Ss
	8:30
	1:02
	/usr/sbin/sshd




To simplify the Bash command the root1234 (USER) showing the highest CPU at 12.5%, running as a root in the R (running) STATE. This is the process currently using most of the CPU.

User2345 (firefox) using 8.3% of the CPU relatively high memory usage (164MB) multi-threaded in the STAT and sleeping.

Root567 has a low usage (SsHD) listening and handling the connections


Bash Command 2- $ top -b -n 1 | head -n 15

	Metric
	Value
	Notes

	Uptime
	2 h 14 min
	Firefox

	Users
	1
	1234

	Load Average
	0.45 / 0.32 / 0.28
	Very low

	Tasks
	187 total (1 running, 186 sleeping)
	No zombies/stopped

	CPU
	3.2 % us + 1.1 % sy = ~4.3 % busy 95.4 % idle
	Almost completely idle

	Memory
	2146 free / 3120 used / 2568 buff+cache 4350 MiB available
	Plenty of headroom

	Swap
	2048 MiB total, 0 used
	No pressure



The previous ps showed a root-owned python3 app.py (PID 1234) as the top consumer.
In this top snapshot the same PID now belongs to firebox under the normal user, and the overall CPU usage has dropped significantly. The system is no longer under noticeable load. Everything looks normal.

If you want to dig further (full process list, I/O wait, specific PID details, network connections, etc.), just paste more output or tell me what to check.
Investigate high CPU usage.


[bookmark: _Toc238027948]Process Management – Find processes by name with full command line
Bash

$ pgrep -af python
	PID
	Command
	Notes

	1234
	python3 /home/user/app.py --port 8080
	Custom application listening on port 8080

	5678
	/usr/bin/python3 -m HTTP. Server 8000
	Built-in Python HTTP server on port 8000



Description: pgrep -a searches for processes by name and prints the full command line (-f matches against the full argument list). Much cleaner than filtering ps output manually.4. 

Process Management – List all available signals
bash
$ kill -l
 1) SIGHUP       2) SIGINT       3) SIGQUIT      4) SIGILL       5) SIGTRAP
 6) SIGABRT      7) SIGBUS       8) SIGFPE       9) SIGKILL     10) SIGUSR1
11) SIGSEGV     12) SIGUSR2     13) SIGPIPE     14) SIGALRM     15) SIGTERM
...
Description: kill -l lists every signal the system understands. Useful when you need to send a specific signal (e.g., kill -TERM 1234 or kill -9 1234).5. 














[bookmark: _Toc238027949]File & Directory Management – Detailed listing with human-readable sizes
Bash

$ ls -lah /var/log
total 4.2M
...


	Name
	Size
	Owner:Group
	Permissions
	Last modified
	Description

	. / ..
	
	root:root
	drwxr-xr-x
	
	Current / parent directory

	auth.log
	128K
	root:adm
	-rw-r-----
	17/08/26@ 00:01
	Authentication / login events

	syslog
	2.1M
	root:root
	-rw-r-----
	17/08/26@ 09:02
	General system messages

	apt/
	
	root:root
	drwxr-xr-x
	10/08/26@ 06:24
	Package manager logs




The listing is truncated (only a few entries shown). A full /var/log directory normally contains many more files (kern.log, dpkg.log, journal/, nginx/, apache2/, application-specific logs, rotated .gz files, etc.).

Description: -l = long format, -a = show hidden files, -h = human-readable sizes (K, M, G). One of the most commonly used combinations for inspecting directories.6. 

[bookmark: _Toc238027950]Task scheduling 
· crontab -l; crontab -e (add e.g. 0 2 * * * /path/script.sh). 
· systemctl list-timers (systemd timers). 
These support tasks demonstrate both Batch and PowerShell (log file cleanup, disk space monitoring, recycle bin cleanup, temp folder cleanup, disk optimization linuxsimply.com +1
. [3]





4. Use of Windows OS Scripts Two practical Batch scripts demonstrate automation.
[bookmark: _Toc238027951]Script 1: Interactive Directory Backup with Size Check 

[image: ]
The above asks for the number of minutes, converts to minutes to seconds, from seconds to seconds and then finally FORCES an immediate shutdown when counter reaches ZERO.
[bookmark: _Toc238027952]Script 2: Simple Calculator with Loop
[image: ]This uses variables, input, arithmetic loop via go to for repeated calculations—automating simple math tasks. Counting file in directory with the option to delete and confirm deleting. 

[bookmark: _Toc238027953]5. Use of Linux OS Scripts 
Two Bash scripts illustrate control flow.Script 1: Interactive File Backup with Size Calculation 
[bookmark: _Toc238027954]Script 1: Simple Interactive Calculator  
The screens below show the user what happens when two numbers are used within an arithmetic operation. This performs the calculation and displays the result. The user can keep calculating until they type q to quit.

It demonstrates the following: -

User input → variables → input validation with conditionals → arithmetic → case control flow. Source code (calculator.sh):

Bash Script 1
[image: ] 










Bash Script 2
[image: ]
Continued
[image: ]
Continued
[image: ]

The Bash command as seen above demonstrates that using variables within a compound statement e.g. Case, are frequently used when doing calculations [3] having this interactive feature is ideal for “input handling, validation, and arithmetic control flow.”

makeuseof.com
















[bookmark: _Toc238027955]Conclusion
So, if we compare both OS, there are key preferences for instance in terms of security (as seen in terms of its bash commands), total cost of ownership (affordability) user friendliness like its reliability, flexibility of use Linux is of good use. To delve deeper into bash commands there is wider scripting usage for automating more operations dealing with complex instructions. 
However, Windows is more user friendly due to its ease of use and its easy installation process. The Batch PowerShell which has proven to be excellent for administrative tasks. It has better integration of its graphical interface. More importantly, its simplicity of use for managing systems effectively in both personal and professional environments. [4]
For learning Windows OS is better due to its simplicity, but in terms of understanding computers better Linux is preferred, as it gives more scope for machine learning.
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4 Prompt

Hicrosoft Windows [Version 10.6.19645.7663] ~
(c) Microsoft Corporation. All rights reserved.

{C: \Users\Jay>tasklist

1nage Name PID Session Name Session#  Mem Usage

[system Idle Process Services ° 8 K
system 4 Services ° 2,268 K
Registry 100 Services ® 148,304 K
smss . exe 292 Services ° 1,140 K
[csrss.exe 728 Services ° 6,660 K
Juininit.exe 860 Services ° 7,660 K
services. exe 980 Services e 11,776 K
15255 exe 1004 Services e 30,384 K
svchost .exe 852 Services e 37,344 K
JuunFHost . exe 816 Services ° 6,860 K
frontdrvhost . exe 732 Services ° 3,988 K
svchost .exe 1128 Services e 25,268 K
svchost .exe 1176 Services e 11,052 K
svchost .exe 1264 Services e 10,648 K
svchost .exe 1300 Services e 10,924 K
svchost .exe 1368 Services e 12,952 K
svchost .exe 1440 Services ° 7,964 K
svchost .exe 1508 Services ° 9,468 K
svchost .exe 1540 Services e 12,484 K
senservice. exe 1600 Services e 20,448 K
svchost .exe 1616 Services e 17,244 K
svchost .exe 1716 Services e 11,856 K
dastiost . exe 1768 Services o 25,816 K v
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ommand Prompt - o

Jiicrosoft wWindows [Version 16.6.19645.7663]
(c) Microsoft Corporation. All rights reserved.
. \Users\tay>dir
Volume in drive C is Windows

Volume Serial Number is SEFA-72C3

Directory of C:\Users\Jay

Ji6/08/2026 19:56  <DIR>
16/08/2026 19:56  <DIR> .

25/07/2026 13:32  <DIR> “copilot

17/03/2018 17:34 178 _gitconfig
Jou/10/2020 21:08  <DIR> “km-vm-store
se/06/2022 07:50  <DIR> ‘ms-ad

l16/08/2026 16:31  <DIR> “VirtualBox
(22/07/2026 20:20  <DIR> -vscode

22/07/2026 20:20  <DIR> _vscode-shared
20/09/2020 21:69  <DIR> 30 Objects
Joz/e3/2015 17:48 come> BT Cloud Sync
11/08/2021 17:38 151 BullseyeCoverageError. txt
20/09/2020 21:09  <DIR> Contacts
jo/67/2017 21:00  <DIR> Creative Cloud Files
22/07/2026 20:51  <DIR> Documents
17/08/2026 @6:54  <DIR> Dounloads
ze/07/2026 12:51  <DIR> Dropbox

\ez/00/2023 13:54  1R> Dropbox (01d)
20/09/2020 21:69  <DIR> Favorites
21/01/2022 11:39  <pIR> Google Drive
'15/07/2014_20:36__<DIR> Intel
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4 Prompt

J#icrosoft wWindows [Version 16.6.19645.7663]
|(c) Microsoft corporation. All rights reserved

\Users\Jay>netstat-ano
netstat-ano’ is not recognized as an internal or external command,
joperable program or batch file.

Jc: \users\aaysnet use
New connections will be remembered.

[There are no entries in the list.

Jc: \users\aay>
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ommand Promp

Jiicrosoft wWindows [Version 16.6.19645.7663]
(c) Microsoft Corporation. All rights reserved

Jc: \Users\Jay>schtasks /create /tn "MyDailyTask” /tr "notepad.exe” /sc daily /st €9:60
SuCCESS: The scheduled task “MyDailyTask™ has successfully been created.

Jc: \users\aay>
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@echo off
title Auto Shutdown Timer
color @A

mode con cols=56 lines-15

sstart
cls
echo

echo Auto Shutdown Timer
echo

echo..

set "minute:

set /p "minutes-Enter minutes until shutdown:

: Validate that the input is a positive integer
echo %minutes%| findstr /r "~[1-9][6-9]*$" >nul
if errorlevel 1 (
echo.
echo Tnvalid input! Please enter a positive number.
timeout /t 2 >nul
goto start

set /a seconds=¥minutes¥*6e

echo.
echo System will shut down in %minutes¥ minute(s).
echo.

echo Press Ctrl+C at any time to cancel.

timeout /t 3 >nul

:countdown
3£ Ycarnndc Tan B antn dn chi

bat

echo
echo.

echo Time remaining: %seconds% second(s)
echo.

echo Press Ctrl+C to cancel...

set /a seconds
timeout /t 1 /nobreak >nul
goto countdoun

+do_shutdown
s

echo Shutting down nou...
shutdoun /s /f /t @
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@echo off
setlocal enabledelayedexpansion
title File Counter & Cleaner
color @8

mode con cols=66 lines=25

start

cls
echo

echo  File Counter and Cleaner
echo

echo..

set "dil

set /p "dir=Enter directory path to scan:

Remove possible surrounding quotes and trailing backslash

if not exist

echo.
echo ERROR: Directory does not exist!
echo.

pause

goto start

Count all files (non-recursive)

set /a coun

for /f "delims=" ¥%f in ('dir /a-d /b "1dir!" 2%>nul’) do (
set /a count+=1

Ask about .tmp files
set "choic
set /p "choice=Do you want to delete all .tmp files in this folder? (Y/N): "

if /i not "Ichoics
echo.
echo No files were deleted.

goto end

Show .tmp files first

echo..

echo The following .tmp files will be permanently deleted:
echo

set /a tmpcount
for /f "delim
echo  %%f
set /a tmpcounts=1

%% in (“dir /a-d /b "ldir!\*.tmp” 2*>nul’) do (

if Itmpcount! equ @ (
echo  (none found)
echo.
echo No .tmp files to delete.
goto end

echo
echo Total
echo..

tmpcount! .tmp File(s)

set "confir
set /p "confirm=Are you sure you want to delete them? (Y/N)

if /i not "Iconfirm
echo.

v

echo Deletion cancelled.

goto end
)
bat

del /£ /q "1dir!\¥%F" >nul 2581

if not exist "ldir!\¥4f" set /a deleteds=
)
echo.

echo Successfully deleted !deleted! temporary file(s).

end

echo..
pause
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#1/bin/bash
# Inproved Interactive Bash Calculator
# Supports integers & floats, multiple calculations, more operators

echo

simple Bash Calculator
Supported operations: + - * / % ~"

echo "Type 'q" or "quit’ as the first number to exit”
echo

echo

while true; do

echo "

read -p "Enter first number (or q to quit):

# Exit condition

if [[ "$num” “q" || “$num1
echo "Goodbye!"
exit @

“quit” ]]; then
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exit @

i

read -p "Enter second number: "
read -p "Enter operation (+, -, *, /, %, )

op

# Validate that both inputs are numbers (integer or float)
if [[ "$numl” = ~-2[6-9]*\.2[6-9]4$ 1] || ! [[ "$num2" =~ ~-2[0-9]*\.2[6-9]+$ ]1; then
echo "Error: Please enter valid numbers only."

continue
i

case $op in
+)
result=g(echo "$nuni + $num2” | bc -1)
echo "Result: $numl + $nun2 = $result”

result=g(echo "$numi - $num2” | b -1)
echo "Result: $numl - $nun2 = $result”
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.

if (( $(echo "$num2 == 8" | bc -1) )); then
echo "Error: Division by zero is not allowed.”
continue
i
result=$(echo
Result: $numl / $nun2

echo

*)
# Modulo only works cleanly with integers
if 1 [[ "$num1” ~-2[0-9]+% 1] || ! [[ "$num2” =~ ~-2[@-9]+$ ]]; then
echo "Error: Modulo (%) requires integers.”
continue

i

if [ "$num2” -eq @ ]; then
echo "Error: Division by zero is not allowed.”
continue
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continue

if [ "$num2” -eq @ ]; then
echo "Error: Division by zero is not allowed.”
continue

i

result=$((numl % nun2))

echo "Result: $numl % $nun2 = $result”

A\
result=$(echo "$numl ~ $num2” | bc -1)
echo "Result: $numl ~ $num2 = $result”

echo "Error

: Invalid operation. Use +, -, *, /, %, or *"
continue
esac

done




