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[bookmark: _Toc164344871]Introduction

In this report I will be explaining the key functions of popular general-purpose Operating Systems, including how they might interact with the user. I will also be explaining several different CLI (Command Line Interface) commands for both Windows and Linux. This will then lead on to demonstrating key features of both Windows and Linux scripting languages, with explanations of these features as well.

[bookmark: _Toc164344872]Key functions of general Operating Systems

Operating Systems is loosely defined as the “master control application that runs the computer” [1]. It is essentially a program that will constantly run in the background, managing the computer’s hardware. It will also act as an intermediary between applications and the hardware. One of the key functions of an operating system is memory management, specifically main memory. Main memory is a small, but fast, storage device directly accessible by the CPU. Programs must be loaded into main memory before they can be executed. This leads to computers needing help with managing main memory, as it can become full and lead to errors and crashes. Some of the processes the memory management executes includes keeping track of primary memory, including what space is left/taken up, as well as managing processes access to main memory, and sending it to a secondary storage device, such as an HDD. Some tools, such as task manager (see below), can be used to interact with memory, allowing the user to end certain tasks if they feel they are taking up too much memory.
[image: Option to restart Windows Explorer in the Task Manager] [2]
Another crucial function is a file management system. This allows for files to be easily organised for efficiency or for navigation purposes. This allows the user to see where specific files are stored, how they are stored, and even update the status of files. A general-purpose operating system should allow the user to be able to create, remove, copy, duplicate and transfer files in an organised and approachable way, such as Apple’s Finder Application. (see below)
[image: A screen shot of a Finder window titled \] [3].
Security is also a big function of some operating systems, with some favouring a higher level of security over ease-of-use. Each operating system deals with security in their own way, however they generally follow the same rule of thumb. Most operating systems will allow the user to create a user profile, requiring a password or some other authentication method to access the user profile and their files. A lot of operating systems operate firewalls, which will prevent unauthorised data from leaving the system, reducing the risk of malicious activity.
One of the most underrated, yet almost necessary functions of an operating system is some kind of device management. Without a device management system, input devices cannot interact with the computer, meaning the user’s common mouse and keyboard do not work with the OS, rendering the computer near ineffective, hence its importance. The device management system works by keeping track of devices connected via “drivers”, which tell the OS how to communicate with the specific device. This allows the user’s keyboard to act as a keyboard, and mouse to act as a mouse.
Finally, one of the most useful functions of an OS, processor management. Without processor management, tasks wouldn’t be completed efficiently, crashes and failures would be common, and the computer would be unusable for the average user. However, by being able to allocate various timers to tasks, and allowing tasks to queue after one another, the OS can effectively plan tasks ahead of time, and manage the processors time efficiently.

[bookmark: _Toc164344873]Use of Windows OS CLI commands

Windows OS uses batch or often its generally more powerful and useful counterpart, PowerShell, to execute commands and scripts in a serial order [4]. These commands allow the user to directly interact with the operating system and execute pre-written scripts for later use.
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A common batch command used to help with files is “dir”, short for directory. This command will list the contents that are in the current directory (see below).
[image: A screenshot of a computer
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We can go into subdirectories using the “cd” command, which is short for current directory. When we type “cd”, followed by a specific directory name, that directory is now the current directory. We can verify this by using the “dir” command from earlier. [image: A computer screen shot of a computer

Description automatically generated] [image: A screenshot of a computer
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I used the cd command to change my current directory to “Documents”, and the new “dir” command has shown that it worked. The directory command now shows a test document.
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The echo command is a simple command, simply displaying messages. [image: ]
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I found this command via tutorialspoints website [5]. Using this command, I can manually update the date that the computer uses, which can be helpful for simmulation work or where automatic date syncronisation is not available.[image: A screenshot of a computer
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(This shows the date to be the 24th of July, 2037, which is in the future).
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This command, also from tutorialspoint [5], allows the user to set the time, similar to how the date can be set above. This allowed me to set the time to a custom time, again helping with syncronisation issues. 
[image: A screenshot of a computer
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[image: A screenshot of a computer program
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[image: A black background with white text
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“cls” is a simple command, it will simply clear the command prompt window. A simple yet effective command, useful to have to clear any unwanted walls of text.

[bookmark: _Toc164344880]Mkdir
“mkdir” allows the user to create a new folder in the current directory. I specified I wanted a folder called “testfolder” in documents, and so the command was carried out.[image: A screenshot of a computer
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[bookmark: _Toc164344881]Del
“Del” or delete, is a common command, used for as the name suggests, deleting files. Using the command, I was able to delete a test folder from the current directory. I found this command using IONOS’ batch commands website [6][image: A screenshot of a computer
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Using the move command, I can move a folder to a different location or be able to rename folders, such as in the example below, where I renamed folder “testfolder” to “testfolder2”
[image: A screenshot of a computer screen
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Title is a small command, simple allows the user to be able to rename the window of the command prompt.
[image: A black and white screen with white text
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Like windows OS, Linux OS also has a few scripting languages to help the user with interaction with the OS. The most popular of these languages is Bash, and is like PowerShell, however, it is a Unix shell, meaning that its designed for use on Unix systems, such as Linux. They have similar execution strength; however, they can have very different commands for similar tasks. The following commands were used on https://bellard.org/jslinux/vm.html?url=alpine-x86.cfg&mem=192. 

[bookmark: _Toc164344885]Head
The head command can be quite useful when working with names or places, as it will print the first 10 lines of the file. For example, I created a file called file_testing, and had the words file testing inside. Using the head command, I was able to see the lines that were saved to the file. [image: A screenshot of a computer

Description automatically generated][image: A black screen with white text
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The diff command will take in two different files and will then compare the contents of those files and then outputs the difference. This command was found using Hostinger’s Linux commands  [7]. For example, I compared two files, each with two different lines saved. The command showed that in the second file, there was no line called “file testing”, however there was a line there called “testing file number 2”. For larger files this will present more differences.
 [image: A computer screen shot of a black screen
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The df command allows the user to check a Linux systems disk capacity, defaulting to percentage and Kilobytes. I have used a separate extra command “-m”, to display the information in Megabytes. The example used was on an online system however is applicable to physical systems. 
[image: A screenshot of a computer screen

Description automatically generated]

[bookmark: _Toc164344888]Ping
This is a very commonly used command for Linux users, as it allows the user to test whether a network is reachable. This can be used for troubleshooting connectivity issues. For this command, we can use an IP address, or a hostname. I chose Google; however, this can be any address. This will continuously ping the website until force stopped using Ctrl+C.
[image: A screen shot of a computer screen
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While some commands of Bash are different to Batch, there are a few that are the same, such as mkdir. This command allows the user to create a directory/subdirectory. I for example, created a directory called Maindir, with a sub directory called Subdir. 
[image: A screenshot of a computer program
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The touch command is a simple command, and allows the user to create an empty file in a specified directory. If no such directory is found, it will choose the current directory. For example, I want to create a new text file in Maindir. Using the touch command, I was able to create a new file called newfile.txt inside the directory.
[image: A black screen with white text and green text
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The ls command will list all the files in the current directory. The user can see all files in all directories using the command ls [/directory/folder/path]. Using an extra command at the end, “-l” I was able to see the different permissions of the files. My subdir is read, write and executable for an admin, however every other user is only read or execute. The same can be said for my text file, an admin can read and write, however other users can only read, as a txt file cannot be executed.
[image: A black background with blue and white text
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This command will print the path of the current directory, and can be useful when trying to pass a specific directory to a script. For this example, I went into the Subdirectory Subdir to show the path. When I executed pwd, it showed that I was in the directory Subdir, which itself is a subdirectory of Maindir. [8]
 [image: A black background with white text
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When trying to create scripts for WindowsOS, file types such as .bat and .cmd are used, to signify the use of Bat and PowerShell scripts respectively. These are common scripting languages for WindowsOS, and can create helpful scripts for automation and maintenance work at higher levels. What I will be showing is a lower level of ability, however the foundations are present to showcase what these different scripts could do at a higher level. 
My first script shows off a lot of key features that batch can provide such as having User input for variables, using different functions and calling those functions. 
[image: A screenshot of a computer program
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This is a simple script that will ask the user to fill in variables, and respond based on the inputs provided. In this script, the program does not necessarily have to end, as the user could infinitely call the nameAndAge function to enter in their details. However, once the function is finished, it will return to the main program running at the top, and follow on to the next function, with the variables already saved for later use. Here is an example of the file running.
[image: ]
These however are just a few of the features that Batch can provide. It can also use array systems, to view, modify and interact with set arrays of data, like so.
[image: A screenshot of a computer program
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This is a simple script that shows off the array system. It allowed me to enter data into an array, and then change that data as I, the user, see fit. For example, a part of one of my classes is already completed, so I made a mark next to it on my class array. This is a simple change, however the methods used can be applied to much larger arrays.
Finally we have for Loops, which are simple yet effective for specific tasks, such as counting, etc.
[image: A screenshot of a computer program
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This is a simple program I managed to create using tutorialspoint [9]. This is a simple program that is counting even number between 2 and 20. This can happen using the /L switch, indicating a loop iterating through a specific range. In this case, the starting point is 2, it will echo each 2nd number (even numbers), and will continue to do this until the end point of 20.

[bookmark: _Toc164344894]Use of Linux OS scripts

Linux OS scripting languages are functionally quite like Windows OS scripting languages, apart from the fact they run on two different foundations. One of the scripting languages available to Linux is the bash language, which I have covered earlier. Hence, I will be continuing to use bash for the demonstration of the scripts.
One of the key differences between windows and Linux is how variables are handled. In windows, variables do not have a standard convention for variables, save for a few underscores or capitals to break up a name. However, for Unix and by extension Linux, have a convention where all variables are in uppercase. For example.
[image: A screen shot of a computer
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[image: A black screen with white text
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This is a simple script demonstrating the use of variables. Variables are designated using the “=” symbol, followed by the value decided by either the user or hard coded into the program. 
We also can manipulate user inputs and use if statements to direct outputs. For example.
[image: A screen shot of a computer program
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This statement will offer the user a choice, and they can choose via their input. Depending on their input, a different statement will be echoed.
There are many types of loops that can be created in Linux; however, I will demonstrate an Until loop using a game as an example. It will simply ask the user to guess a 3 letter word, and will not stop until that word has been found.
[image: A screenshot of a computer program

Description automatically generated]
We firstly set the user input to null, just in case. We will then add in our “until” command, and it will go over the list until the event where the user input = cat.
We can also use arrays to create some neat lists. For example, I want to print out a list of capital cities in Europe, I can define an array called Capital Cities, and then echo out the contents, as so. This code was inspired by KodelKloud’s looping through arrays [10][image: A screen shot of a computer

Description automatically generated]
Capital cities is defined as an array, and we use “${CAPITAL_CITIES[@]}” to represent all of the elements in the capital cities array. We can then echo each element.
Finally, we can talk about case statements, as well as adding functions into our code. Case statements basically act as if statements, where the actual “IF” can be multiple different options, while keeping the code neater and tidier. [image: A screenshot of a computer program
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This is a simple example of case statements.
However, by adding a few functions, we can increase the complexity and usefulness of this small piece of code
[image: A screen shot of a computer

Description automatically generated]
While it only adds a small amount of text, it can be programmed to do specific tasks based on specific case statements for example.

[bookmark: _Toc164344895]Conclusion
Operating Systems are essential to a great user experience, and the difference between a good OS and a great one is vast. Great operating systems offer premium features within their file system, allowing for many different file structure systems in place for either commercial or private use. They offer advance security systems to protect user data and ensure health of the system. A great operating system should be able to provide easy connections to devices, to ensure a stable interaction with the system. The ability to manage memory is a key feature that should be expected of a great OS, and can greatly improve the user experience when done right.

Operating systems also offer the ability to change certain settings and interact with the computer and its hardware through the OS. There are several different commands and scripts that can be used on either Windows or Linux that can be useful depending on your situation, such as manual date/time, being able to test network connections via the “ping” command, and more. Being able to directly interact with the system is great for those who prefer a more customised experience, and can benefit those who perform routine tasks with specific scripts for their jobs or personal use.




References

[1] 	National Institute of Standards and Technology, “Glossary,” [Online]. Available: https://csrc.nist.gov/glossary/term/operating_system. [Accessed 12 April 2024].
[2] 	C. Hoffman, “Windows Task Manager: The Complete Guide,” 14 October 2023. [Online]. Available: https://www.howtogeek.com/405806/windows-task-manager-the-complete-guide/. [Accessed 12 April 2024].
[3] 	Apple, “Chapter 3. Learning Mac OS X Basics,” [Online]. Available: https://www.apple.com/voiceover/info/guide/_1122.html. [Accessed 12 April 2024].
[4] 	R. Awati, “What is a batch file?,” TechTarget, [Online]. Available: https://www.techtarget.com/searchwindowsserver/definition/batch-file#:~:text=A%20batch%20file%20is%20a,a%20sequence%20in%20the%20system.. [Accessed 15 April 2024].
[5] 	tutorialspoint, “Batch Script - Commands,” tutorialspoint, [Online]. Available: https://www.tutorialspoint.com/batch_script/batch_script_commands.htm. [Accessed 13 April 2024].
[6] 	IONOS, “Batch file Commands,” IONOS, 7 March 2023. [Online]. Available: https://www.ionos.co.uk/digitalguide/server/tools/batch-commands/. [Accessed 13 April 2024].
[7] 	A. S. Valentinas C., “Top 60 Linux commands for beginners,” Hostinger, [Online]. Available: https://www.hostinger.co.uk/tutorials/linux-commands. [Accessed 15 April 2024].
[8] 	B. Marijan, “Bash Commands,” PhoenixNap, [Online]. Available: https://phoenixnap.com/kb/bash-commands. [Accessed 15 April 2024].
[9] 	tutorialspoint, “Batch Script - Looping through Ranges,” tutorialspoint, [Online]. Available: https://www.tutorialspoint.com/batch_script/batch_script_looping_through_ranges.htm. [Accessed 17 April 2024].
[10] 	H. Sundaray, “How to Write Bash Scripts to Loop Through Array Values,” KodelKloud, 12 July 2023. [Online]. Available: https://kodekloud.com/blog/bash-scripts-loop-through-array-values/#:~:text=To%20define%20an%20associative%20array,%22value2%22%20...). [Accessed 17 April 2024].
[11] 	Indeed, “Types of operating Systems,” Indeed, 9 April 2024. [Online]. Available: https://www.indeed.com/career-advice/career-development/types-of-operating-systems. [Accessed 18 April 2024].
[12] 	A. Kochar, “Network Operating System,” 11 December 2023. [Online]. Available: https://www.prepbytes.com/blog/operating-system/network-operating-system/#:~:text=Examples%20of%20Network%20Operating%20Systems,Mac%20OS%20X%2C%20and%20BSD.. [Accessed 18 April 2024].



[bookmark: _Toc164344897]Appendices 
[bookmark: _Toc164344898]Tutorial Activity on OS types
There are many different types of OS, however there are a few main types of OS that are commonly used today. Some are quite popular and well known, however there are a few that may not be easily recognised and go under the radar.
One of those types of OS is a Real-time OS. These are special purpose systems that provide support to real-time systems, such as missile systems, certain medical systems, and even air-traffic-control [11]. The system will use the hardware to its maximum capacity, and can be quickly focused onto different tasks in a flash. However, with its ability to run fast, it requires a heavy use of cooling to keep components in optimal condition, and with its dedication to a single task can be quite bad at running simultaneous tasks.
This contrasts with a multitasking OS. This OS works by allocating time to each task, switching frequently. This allows the user or users to complete work simultaneously with each task. This leads to quicker response time and increase efficiency, as the processor is constantly doing a task. However, if a task fails it can lead to a blockage of tasks, and data can be easily intercepted, leaving security a concern.
One of the most common OS we see and use today are network OS. These are installed onto servers, providing data management, user permissions and applications. This can lead to file sharing with different devices in a local area. Microsoft Windows, Linux and macOS X. [12] This OS allows for high stability for central servers, while being able to upgrade and integrate new technologies that may emerge during the servers lifetime. However, servers are expensive, and maintenance requirements can be steep, and may require a full-time position to maintain the servers.





[bookmark: _Toc164344899]Engagement with a certified course
I have chosen to use the LinkedIn Learning course: Learning PowerShell for my certified course. The following screenshots provide proof and context with my engagement
[image: A computer on a shelf
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This shows that I took part in the chapter quizzes and passed the exam at the end of the course.
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Please enter the correct 3-letter word to finish the game (please use lower case):
hat

Darn, try again

Please enter the correct 3-letter word to finish the game (please use lower case):
cat

Congratulations, you found the correct word

. . .Program finished with exit code 0
Press ENTER to exit console.[]
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1 #l/bin/bash
2

3 CAPITAL_CITIES=("London" "Paris” "Lisbon" "Berlin” “Prague")
2

5 for CAPITAL in "${CAPITAL_CITIES[@]}"

6 do

7 “cho "$CAPITAL™

8 done

9

nput

k-3

London
paris

Lisbon
serlin
rague

.Program finished with exit code 0
oress ENTER to exit console.[]
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1 #!/bin/bash

2

3 ccho "Are you smart?"

4 read -p "Yes/No?: " ANSHER

5 case $ANSWER in

6 Yes|yes|Y|y|YES)

7 cho "Nicel

8 35

9

10 No|no|N|n|NO)

11 cho "You followed instructions, seem to be smart to me"
12 35

13

14

15 *)

16 ccho "You might want to try again, read the instructions closely” ;;
17 esac

18

Are you smart?
Yes/No?: yes

Program finished with exit code 0
Press ENTER to exit console.
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1 #!/bin/bash

2

3+ smart() {

4 echo "Have a cookie”

5 1

6

7 Dumb() {

8 echo "Have many cookies™
9 }

10

11 echo "Are you smart?”

12 read -p "Yes/No?: " ANSWER
13 case $ANSWER in

14 Yes|yes|Y|y|YES)

15 Gcho "Nicell1"

16 Smart

17 35

18

19 No|no|N|n|NO)

20 echo
21 Dumb
22
23
22
25 )

You followed instructions, seem to be smart to me"

ccho "You might want to try again, read the instructions closely” ;;

re you smart?
es/No?: yes

. . .Program finished with exit code 0
Press ENTER to exit console.]
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You answered 3 of 3 questions correctly.
You successfully completed all questions in this quiz.

Review all answers Cor

ue watching
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You answered 1 of 1 question correctly.
You successfully completed all questions in this quiz.

Review all answers Continue watching
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dministrator: Command Prompt

Microsoft Windows [Version 16.6.19645.3930]
(c) Microsoft Corporation. All rights reserved.

C:\Users\soac-azure>dir
Volume in drive C is Windous
Volume Serial Number is 82C5-5B50

Directory of C:\Users\soac-azure

01/26/2024 11:62 AM  <DIR>
01/26/2024 11:62 AM  <DIR> -
01/26/2024 11:60 AM  <DIR> 3D Objects
01/26/2024 11:60 AM  <DIR> [
01/26/2024 11:60 AM  <DIR> Desktop
04/13/2024 12:39 PM  <DIR> Documents
01/26/2024 11:60 AM  <DIR> Downloads
01/26/2024 11:60 AM  <DIR> Favorites
01/26/2024 11:60 AM  <DIR> Links,
01/26/2024 11:60 AM  <DIR> Music
01/26/2024 11:62 AM  <DIR> Onebrive
01/26/2024 11:62 AM  <DIR> Pictures
01/26/2024 11:60 AM  <DIR> saved Games
01/26/2024 11:61 AM  <DIR> Searches
01/26/2024 11:60 AM  <DIR> Videos

© File(s) © bytes

15 Dir(s) 168,129,509,376 bytes free

C:\Users\soac-azures,
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:\Users\soac-azure>cd Documents

:\Users\soac-azure\Documents>dir
Volume in drive C is Windous
Volume Serial Number is 82C5-5B50

Directory of C:\Users\soac-azure\Documents

12:39 P <DIR>
39 PM  <DIR> .

139 PM @ test.txt

1 File(s) © bytes

2 Dir(s)  107,486,056,448 bytes free

:\Users\soac-azure\Documents>y





image5.png
> ThisPC > Documents

Name

. Be




