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[bookmark: _Toc164338318]Introduction
Within this report I will define the key functions of everyday operating systems. This will also include differences between many of the most used operating systems around the world. I will also display a variety of commands and scripts within both Windows and Unix based operating systems, as well as scripting in both batch and bash languages.
[bookmark: _Toc164338319]1. Key functions of general Operating Systems
 There are many key functions of an operating system, what functions are included is usually         determined by what job the operating system is playing [1]. There are two different interfaces that operating systems can come with, most if not all consumer operating systems are GUI based, some operating systems that have specific jobs, such as Linux Server OS, more commonly come with a CLI  [2]. The main three general operating systems that are used for personal computers are Microsoft’s Windows which holds a 72.5% market share, MacOS (also called OS X) which is used by 14.68% of the population and Linux which is used by 4.05%, the latter two being Unix based. The remaining 8.75% belonging to either Chrome OS or are unknown [3].
Some of the general jobs that an operating system has includes but not limited to choosing which process to complete at what time as to ensure each program can work as efficiently as possible. The operating system uses many different ways to manage the different processes. The processes are scheduled so they have a certain time where the CPU is allocated to complete that process.  [4]
Figure 1 Task Manager Windows
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Figure 2: Activity monitor on macos
(Processes and User ID censored for privacy)
Another main use of an operating system is to manage the memory usage of each application by allocating enough for whenever the programs need the memory. The operating system uses which process is currently being done to choose what data is held in memory or storage. The operating system does this by tracking which memory segments are free and which ones are being used or have been used, using this information the OS then allocates space according to upcoming processes. [5]
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Figure 3 REsource monitor Windows
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Figure 4 Memory management Macos
One more key function of an operating system is file management. Although it’s a simple feature file management is important as it allows the user to easily locate and access any personal files. File management also ensures that the owner of each file is correct to protect against unauthorized access of a file.  as well as ensuring that the owner of a file is correct file management helps manage the permissions each file has. File management within an operating system is usually depicted in a hierarchal order which helps the user find what file they’re looking for. [6]
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Figure 5 File Explorer windows
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Figure 6 Finder in MACOS

[bookmark: _Toc164338320]2. Use of Windows OS CLI commands.
Within windows there are two different command line interfaces that can be used, Bash and PowerShell. For the demonstration below PowerShell is used to create a new directory, create a file outside of that directory, move it into the directory, edit the file from the command line then delete the directory.
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The ‘ls’ command shows the current files within the working directory. The ‘new-item’ command allows the user to create an array of different items, for this purpose it is used to create a file titled “testfile.txt”
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The ‘move-item’ command is used next. It allows the user to change where a file is stored. It can also move whole directories too.
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Next the ‘cd’ command is used to change the working directory. This allows the user to see into and or  make changes to different directories
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Again the ‘ls’ command is used to show that the ‘testfile.txt’ file has been moved.
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Next the ‘open’ command is used, this command can be used to open any processes, files or even directories using the built in file explorer. From here the text file that ha been created can be opened in a text editor.
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The ‘Get-Content’ command outputs all the content of the specified file. The user can also get more specific with what they want to be output, they can choose for just the end, certain strings, or even exclude certain strings.
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The rename command allows the user to change the name of an already existing file. In this case from ‘testfile.txt’ to ‘Text.txt’.
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Get item is used to show the permissions and other information about a certain file such as when it was last accessed and the size of it.
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The ‘Set-‘Content’ command is used to modify the file and change what the contents of it are, in this case to swap from ‘Hello World’ to ‘Goodbye World’
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To remove the ‘Temporary’ directory the command ‘remove-item’ is used, this command can be used to remove any item similar to the ‘new-item’ command. To do this the working directory needs to be set to the parent directory of the file that’s to be removed  [7]. 
3.Use of Linux OS CLI commands.
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  The ls -l command shown in the screenshot above is used to show see what directories are available. The ‘-l’ option gives the longform of the directory with further details.
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The ‘cd’ command is used to change into the desktop directory. ‘cd’ stands for change directories, you can either choose a specific working directory or use the just ‘cd’ to toggle to the last working directory.
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The ‘mkdir’ command is used to create a file/directory within the current working directory, the command is short form for ‘make directory’. 
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The ‘open’ command can be used to open applications, web pages and a variety of other things, in this case it is used to open the ‘Test’ directory with the built in file manager.
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Again, the ‘cd’ command is used to change the working directory to be the ‘Test’ directory.
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The touch command allows the user to create a file. This can be used to create an empty file. The touch command cannot however create directories like the ‘mkdir’ command. You can also use the touch command to change the timestamps associated with the file if the file existed previously.
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The nano command opens the CLI built in text editor. This also creates a text file with the name ‘text.sh’. the ‘.sh’ file extension turns the file into a bash script file. within this file I wrote ‘echo ‘Hello World’.
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the ‘chmod’ command allows the user to change the permissions of a file. In this case the ‘text.sh’ file. The ‘+x’ mode gives the file execute permissions allowing it to execute commands.
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The ‘./’ command then executes the script. In my case the script uses the ‘echo’ command to output the string ‘hello world’ in the terminal.
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The ‘rm’ command is used to remove the ‘text.sh’ file within the ‘Test’ directory. The “rm” command can also have multiple options which includes but is not limited to “-f” which forces the removal and “-i” which prompts the user if they would like the file removed  [8]
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Again the ‘cd’ command is to enter the ‘Desktop’ directory. From there the directory previously created at the start is removed using the ‘rmdir’. 






[bookmark: _Toc164338322]4. Use of Windows OS scripts.
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The script shown above uses PowerShell commands. The purpose of the script is to give the user easy access to the main three search engines. It also gives the user the option to open a website of their choosing. The main command that allows this script to function is the “Start-Process” command. This command can open any application or even website  [9]. The outputs are handled by the “Write-Output” command which has a similar effect as ‘echo’ in both bash and batch  [10].The pre-chosen URLs are held in variables that can be called upon at any point during the program. After the choices have been presented to the user the program uses the input and a switch case to determine what URL the user wants to open, if the user wants to open their own URL the program asks for the websites name as well as the top-level domain (e.g. “.com”)  [11],this is then saved as a variable titled “custom” which is then put into the “Start-Process” command previously mentioned. The whole program is held within a while loop so the user can open as many websites as they desire.
[bookmark: _Toc164338323]



5. Use of Linux OS scripts.
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The above script uses a few different commands to determine the specs of the user’s machine. The script has multiple uses of “echo” to output to the CLI. As well as outputting to the CLI the script also takes inputs making use of the “read” command which takes a user’s input and assigns it to a predetermined variable  [12].The script also makes use of two different functions. One function displays the CPU details and the other shows the memory details. The main commands that allow this to happen are ‘lscpu’ and ‘lshw’ both of which, “lscpu” finds detailed information about the machines CPU [13].“lshw” is used to find detailed information of the host machines hardware  [14] .Instead of using a switch case the script makes use of three different if statements which calls the aforementioned functions if chosen. 
[bookmark: _Toc164338324]Conclusion
In conclusion, there are many similarities between general operating systems, such as they all help give an interface that the average person can use to interact with their computer. There are also a few dissimilarities such as how much power the operating systems themselves use. As seen in the work above there are a few different ways that an operating system can achieve the three features outlined at the beginning, be it in CLI
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Figure 7 Certificate for Completing Linux Unhatched
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Unixiode User Group LasturiteTine Size Nat

maxjones staff  19/04/2026 09:13 16 Text.txt

[PS /Users/maxjones/Assignnent /Temporary> Get-Content . /Text.txt
Goodbye World

(PS /Users/maxjones/Assignnent /Temporary> cd

[PS /Users/maxjones> cd ./Assignment/.

[PS /Users/maxjones/Assignnent> renove-iten Tenporary

Confirn
The iten at /Users/maxjones/Assignment /Temporary has childzen and the Recurse parameter was not specified. If
you continue, a1l children will be renoved with the iten. Are you sure you want to continue?

(£ Yes [A1'Yes to ALL [N No [L]No to ALL (5] Suspend (7] Help (default is *¥): A

[PS /Usexs/maxjones/Assignnent> 1s

PS Jusers/maxjones/Assignment>
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PS /Users/maxjones/Assignment /Temporary> Get-Item Test. txt

Got-Ttem: Cannot find path */Users/maxjones/Assignaent/Tesporary/Test.txt' because it doss not exist.
PS /Users/maxjones/Assignment/Temporary> 1s

Text. txt

PS /lsers/maxjones/Assignment /Temporary> Get-Item Text. txt

[ Dpirectory:

/Usexs/maxjones/Assignnent/Temporary

UnixMode User Group LasturiteTine Size Name

vz maxjones staff  19/04/2024 08:23 11 Text. txt

(

PS /Users/maxjones/Assignment/Tenporary> Set-content —path Text.txt - “Goodbye World®
Sot-Content: A positional parameter cannot be found that accepts argusment 'Goodbye World'.
PS /Users/maxjones/Assignment/Tenporary> Set-content —path Text.txt —value “Goodbye World"
[PS /Usexs/maxjones/Assignment/Temporary> Got-Tten Text.txt

Directory: /Users/maxjones/Assignnent/Temporary

UnixMode User Group LasturiteTine size Name

maxjones staff  19/04/2024 6

3 16 Toxt. txt

[PS /Users/maxjones/Assignment/Temporary> Got-Content -/Text.txt
Goodbye World

[PS /Usexs/maxjones/Assignment /Temporary> cd

[PS /Users/maxjones> cd ./Assignnent/

[PS /Users/maxjones/Assignment> renove-iten Temporary

confirn

The item at /Users/maxjones/Assignnent/Temporary has children and the Recurse parameter was not specified. If
you continue, a1l children will be removed with the item. Are you sure you want to continue?

(Y] Yes [A1'Yes to A1l (N] No [L) No to ALl [S) Suspend (7] Help (default is *Y*): A

[PS /Users/maxjones/Assignment> 1s

PS /Users/maxjones/Assignment> ||
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PS /Users/maxjones/Assignnent/Temporary> Get-Ttem Test.txt

Get-Tten: Cannot find path '/Users/maxjones/Assignnent/Temporary/Test. txt' because it doss not exist.
PS /Users/maxjones/Assignment/Temporary> 15

Toxt.txt

PS /Users/maxjones/Assignment/Temporary> Get-Ttem Text.txt

[ Directory: /Users/maxjones/Assignment/Tenporary

Unixiode User Group LasturiteTine size Name

maxjones staff  19/04/2026 08:23 11 Text.txt

xjones/Assignnent/Temporary> Set-content -path Text.txt - "Goodbye World®

A positional parameter cannot be found that accepts argument 'Goodbye World
PS /Users/maxjones/Assignnent/Temporary> Set-content -path Text.txt —value “Goodbye World"
[PS /Users/maxjones/Assignment /Temporary> Get-Item Text.txt

Directory: /Users/maxjones/Assignment /Temporary.

Unixiode user Group LasturiteTine size Name

maxjones staff  19/04/2024 09:13 16 Toxt.txt

[PS /Users/maxjones/Assignment /Temporary> Get-Content - /Text. txt
Goodbye World

(PS /Users/maxjones/Assignment /Temporary> cd

[PS /Users/maxjones> cd ./Assignnent/

[PS /Users/naxjones/Assignment> renove-iten Temporary

confirn

The iten at /Users/maxjones/Assignnent/Temporary has children and the Recurse parameter was not specified.

you continue, all children will be removed with the item. Are you sure you want to continue?
[TV Yes [A] Yes to ALL [N] No [L] No to ALL [] Suspend (7] Help (default is *Y*): A
[PS /Usexs/maxjones/Assignment> 1s

PS JUsers/naxjones/Assignment> I
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PS /Users/maxjones/Assignnent/Tenporary> Get-Iten Test.txt
Get-Iten: Cannot find path */Users/maxjones/Assignment/Temporary/Test.txt' because it does not exist.

PS /Users/maxjones/Assignnent/Tenporary> 1s.
Toxt.txt

PS /Users/maxjones/Assignnent/Tenporary> Get-Iten Text.txt

[ Directory: /Users/maxjones/Assignnent/Temporary.

Unixiode User Group LasturiteTine

maxjones staff  19/64/202 98:

3

11 Text.txt

PS /Users/maxjones/Assignnent/Tenporary> Set-content —path Text.txt - “Goodbye World"

Set-Conten

A positional paramcter cannot be found that accepts argument 'Goodbye World:.

PS /Users/maxjones/Assignnent/Tenporary> Set-content -path Text.txt -value “Goodbye World

[PS /Users/maxjones/Assignnent /Temporary> Get-Tten Text.txt
Directory: /Users/maxjones/Assignnent/Tenporary

Unixiode u

x Group LasturiteTine Size Name

—rwr- maxjones staff  19/84/2026 €9:13 16 Text.txt

[PS /Users/maxjones/Assignnent /Temporary> Get-Content . /Text.txt
Goodbye World

(PS /Users/maxjones/Assignnent /Temporary> cd

[PS /Users/maxjones> cd ./Assignment/.

[PS /Users/maxjones/Assignnent> renove-iten Tenporary

Confirn
The item at /Users/maxjones/Assignment /Temporary has childzen and the Recurse parameter wes not specified. If
you continue, all children will be renoved with the iten. Are you sure you want to continue?

([Y] Yos [A1 Yes to ALL [N No [L] No to ALL (5] Suspend (7] Help (default is *¥): A

[PS /Usexs/maxjones/Assignment> 1s

PS Jusers/maxjones /Assignment>
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> PowerShell.ps1 > 0S.ps1 [

Users > maxjones > > OS.ps1 > ...
1 $google = 'https://www.google.com'

2 $bing = 'https://www.bing.com'
3 $duckduckgo = 'https://www.duckduckgo.com'
) $continue = 'Y'
5
1 reference
6 function webList
7 {
8 Write-Output 'Which webpage would you like to visit?'
9 Write-OQutput '-—Mm1o-«+«———— ——————— — —— !

10 Write-Output '1) Google'

11 Write-Output '2) Bing'

12 Write-Output '3) DuckDuckGo'
13 Write-Output '4) Custom'

14

15 $answer = Read-Host ': '

16

17 switch ($answer)

18 {

19 1{Start-Process $google}

20 2{Start-Process $bing}

21 3{Start-Process $duckduckgo}

22 4{$custom = Read-Host 'What webpage would you like to visit (include the top-level domain e.g. ".com") '
23 Start-Process https://$custom}

24

25 }

26 }

27 do

28 {

29 webList

30 $continue = Read-Host 'Would you like to open another webpage? (Y/N)'
31 }

32 until ($continue -ne 'Y')
33
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#! /bin/bash

-n "Please enter your name:

read userName

"Hello SuserName, What would you like to do"
"Welcome to my PC Spec Detective”

"1) CPU Specs”
"2) Memory Specs”
"3) Both"

read answerl

CPU_SPECS (){

"Your CPU is"
1shw -C cpu | -i product
"With a clockspeed of"
lscpu | -1 mhz

-

J

MEM_SPECS () {

"Your Memory is"
lshw -short -C memory
h

J

if [Sanswerl = 1]
then CPU_SPECS
fi

if [Sanswerl = 2]
then MEM_SPECS
fi

if [Sanswerl = 3]
then cpu_sPEcsll
MEM_SPECS

fi

"Thank You for using this service, Goodbye"
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Dear Max Jones,



Congratulations on completing the NDG Linux Unhatched course in the Cisco Networking Academy. This letter documents you have
successfully completed the NDG Linux Unhatched course, which provides an introduction to the Linux command line. Linux is
everywhere! As the reach of Linux continues to grow, knowledge of Linux is a core skill for all IT professionals. By completing this course,
you have gained a better understanding of Linux.



If you decide to pursue additional knowledge of Linux consider:



NDG LINUX ESSENTIALS
This course is the perfect next step for beginners looking to
expand their skills and knowledge of Linux. This full-semester
course can be delivered as instructor-led training or as a self-
paced learning experience. The NDG Linux Essentials course is
designed to prepare you for the Linux Professional Institute
Linux Essentials Professional Development Certificate.



Again, congratulations and we wish you continued success!



NDG LINUX SERIES
This certification level series offers beginners more rigorous in-
depth coverage. The NDG Introduction to Linux I and NDG
Introduction to Linux II courses focus on the basic Linux system
administration skills needed in preparation for the Linux
Professional Institute LPIC-1 certification.



Sincerely,
The NDG Team



Date 18 Apr 2024










Dear

MaxJones

,

Congratulations on completing the NDG Linux Unhatched course in the Cisco Networking Academy. This letter documents you have

successfully completed the NDG Linux Unhatched course, which provides an introduction to the Linux command line. Linux is

everywhere! As the reach of Linux continues to grow, knowledge of Linux is a core skill for all IT professionals. By completing this course,

you have gained a better understanding of Linux.

If you decide to pursue additional knowledge of Linux consider:

NDG LINUX ESSENTIALS

This course is the perfect next step for beginners looking to

expand their skills and knowledge of Linux. This full-semester

course can be delivered as instructor-led training or as a self-

paced learning experience. The NDG Linux Essentials course is

designed to prepare you for the Linux Professional Institute

Linux Essentials Professional Development Certificate.

Again, congratulations and we wish you continued success!

NDG LINUX SERIES

This certification level series offers beginners more rigorous in-

depth coverage. The NDG Introduction to Linux I and NDG

Introduction to Linux II courses focus on the basic Linux system

administration skills needed in preparation for the Linux

Professional Institute LPIC-1 certification.

Sincerely,

The NDG Team

Date 18 Apr 2024
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