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Introduction
This report will be based around the use of various different types of operating system commands and scripts, as well as some practical applications as examples. There will be scripts written in the bash and bat language, as well as brief descriptions of what the commands do and what the scripts do in a functional sense.

1. Key functions of general Operating Systems
An operating system performs three main functions.  
1) managing computer resources such as  central processing units, memory, disk drives and printers. 
2) UI initialisation.
3) Performing and providing services for application software. 
There are a few different categories of operating systems, which fill in a variety of different tasks and purposes. One such OS is “batch”. Batch OS is a computer system that allows multiple users to use it without communicating directly with each other. This is achieved by keeping all users in a separate "batch", meaning they cannot interact directly. This makes it ideal for applications where users need to work on separate parts of a project without interfering with each other. Compare this to a “distributed” operating system, that manages a group of interconnected computers as a single system, allowing for shared computer resources.
“Multitasking” operating system is pretty self-explanatory; an OS that allows multiple tasks to run simultaneously on a computer and remembers where these tasks are and switches between them accordingly.
“Network” operating system provides network services and resources to clients on a computer network. 
“Real-time” operating systems are designed to meet real-time constraints and being able to guarantee a certain level of performance. 
“Mobile” operating systems are designed for use on mobile devices such as smartphones and tablets, like Apple’s iOS.
A kernel is usually a computer program at the heart of a computer's operating system, giving complete control over everything in the system. A piece of operating system code that is always in memory and facilitates interaction between hardware and software components. The kernel controls all hardware resources (such as I/O, memory, and cryptography) through device drivers, resolves conflicts between related processes, and optimises shared resources' use. CPU and cache usage, file system and network sockets.  It is always the first program that is loaded into RAM.
Process scheduling is a process manager activity that removes a running process from the CPU and selects another process according to a specific strategy. It is an essential part of a multiprogramming operating systems and allow more than one process to be loaded into executable memory at the same time, and the loaded processes share the CPU using time multiplexing.

2. Use of Windows OS CLI commands.
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[bookmark: _Hlk130039769]This is a quick game designed to showcase the ‘echo off’, ‘echo’, ‘set and /p’, ‘goto and label’, ‘if, else, and else if’, ‘pause and pause > nul’, ‘call’, ‘exit’ and ‘cls’.
 Echo off – this is used at the start of a bat file to disable the readout of code to the user.
Echo – is used to specifically read out text to be displayed for the user to read
Set – is used to set variables that can be called on to determine the output of a program
/p – is used to give the user the ability to choose what the variable is set too (in this case 1 or 2)
Goto and label – labels are like checkpoints; if the goto command is used with the end label, it will jump either back or forwards in the code to where that label is located.
If, else, and else if – these commands are used to determine the very end result of the code, and often prevent any unintended pathways by inputting something incorrect (like 3 in this example)
Pause and pause > nul – the standard pause command creates a like of text that reads “Press any key to continue…”, and requires the users input to proceed, the pause > nul command removes the text, but still requires the user input of any key to continue, allowing the creator to replace this text with something else.
Call – the call command is used to call either a function or another .bat file, in this example it is used to call the start function
Exit – ends the program
Cls – clears the screen

3. Use of Linux OS CLI commands.
Shown below is a simple list of commands for a Linux OS that runs a few checks, then creates a new working directory with a file that it makes executable, then copies to the old directory and deletes the old file and the new directory. This script has no practical use as it was created to showcase different commands in action and how they interact with each other.
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Date – displays the current time and date
Uname – displays the available information on the current system
Whoami – displays the current username
Pwd – displays the name of the current working directory 
Mkdir – creates a new directory (followed by a word that will become the name of the directory)
Ls – lists the contents of the current active directory
Cd – move into the new directory (must be followed by a name of a folder/directory)
Touch – creates a new file (must be followed by a name and file extension)
Echo “XXX” >  – writes the “XXX” into the file specified 
Cat – displays the contents of the specified file (followed by a file name and extension)
Chmod +x – makes the specified file (specified after the command) executable
Cp – copies the specified file to a new location
Mv – renames the file
Rm – removes the specified file
Rmdir – removes the specified directory

4. Use of Windows OS scripts.
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Description automatically generated with medium confidence]This is a script that prompts the user to select their favourite pet animal from a list of animals (dogs, cats, birds, and fish), and then display a message corresponding to the selected animal. The script starts with "@echo off", which turns off the display of commands in the output. Then, "setlocal enabledelayedexpansion" is used to enable the use of variables with delayed expansion. The variable "animals" is set to a string containing the names of the four animals. The ":start" label is defined to indicate the starting point of the script. Then, a message is displayed asking the user to select their favourite pet animal using a "for" loop to iterate over the "animals" variable and display each animal's name. The "set /p" command is used to prompt the user for input and store the input in the "animal" variable. Next, the script uses a series of "if" and "else if" statements to determine which animal was selected, and then call the corresponding subroutine using the "call" command. Each subroutine displays a message corresponding to the selected animal using "echo" command, and then goto the "end" label. If the selected animal is not in the list, the script will jump to the ":invalid_selection" label and display an error message. At the "end" label, the script waits for the user to press a key before terminating with the "pause" command. Finally, it exits the script with the "exit" command.
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[image: ]this is the screen that appears when the user opens the script, prompting them to input one of the 4 options to get a response.


[image: ]this it the dialogue that proceeds from the script if the option for dog is input, then following another keypress the script ends, closing the box.
The script functions similarly to whichever option is chosen, however the dialogue is different per each choice.
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[image: ]This is then what is displayed if the user inputs a choice that isn’t in the list, and the script then loops back to the start for the user to try again.






5. Use of Linux OS scripts.
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This bash script asks the user what type of cocktail is their favourite, and then also asks them if they would like ingredients and instructions on how to make them. This script includes commands for variables, lists, and if statements.
In this script, the cocktail list is first defined as an array. Then it prints the list of cocktails using a for loop that loops through each element of the array and prints that list along with a number. 
Then the read command is used to get the users selection and use an if loop with regular expression to check if the choice is a valid number from 1 to 4. If the selection is valid, it prints the selected cocktail, and the user is asked if they want to know the ingredients and how to make it. 
If the user wants to know how to make a cocktail, the script uses a variable to store instructions for each cocktail and use another if loop to set the variable to be the instructions for the selected cocktail. If the user doesn't want to know how to make a cocktail, the script just prints a message asking them to enjoy their drink.
[image: ]These are the results for choosing a cocktail and asking for the instructions.
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This is the dialogue for not having the instructions.
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This is the dialogue for choosing an invalid number.


Conclusion
The objective of this report was to research various different bash and bat commands and implement them into a script that works and shows off each command in action.
The main differences between bat and bash scripting is that bat is typically easier to learn than bash, making it more beginner friendly, while bash is more flexible with what it can do and more potently powerful with its overall uses. Bash can only be used on Unix/Linux systems however.
In order for the use of bash commands to be tested and put into this report, the website “Replit” was used as a Linux compiler as access to a Linux terminal was limited. Replit is great at what it does because it not only can be used for bash, but also various other coding languages, such as python or C++.


Appendices
Different types of OS used today-
Batch OS: A Batch Operating System is a computer system that allows multiple users to use it, without direct communication between them. It achieves this by keeping all users in separate ‘batches’, meaning they can’t interact with each other directly. This makes it ideal for applications where users need to work on separate parts of a project, without getting in the way of each other.
Distributed OS: An operating system that manages a group of interconnected computers as a single system.
Multitasking OS: An operating system that allows multiple tasks to run simultaneously on a computer.
Network OS: An operating system that provides network services and resources to clients over a computer network.
Real-time OS: An operating system that is designed to meet real-time constraints, meaning it can guarantee a certain level of performance.
Mobile OS: An operating system that is designed for use on mobile devices such as smartphones and tablets.
https://www.mygreatlearning.com/blog/what-is-operating-system/
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Bash online editor - https://replit.com/languages/bash
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test.bat
@echo off

echo Welcome to my game!

echo Press 1 to start or 2 to quit.

set /p choice=

:end

if "%choice%"=="1" (

  echo You chose to start the game!

  echo Press any key to continue.

  pause > nul

  echo Congratulations, you won the game!

  pause

  

) else if "%choice%"=="2" (

  echo You chose to quit. Goodbye!

  pause

  

) else (

  echo Invalid choice. Please try again.

  pause

  call :start

)



exit /b



:start

cls

echo Welcome to my game!

echo Press 1 to start or 2 to quit.

set /p choice=

goto :end
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#!/bin/bash

whoami

mkdir test
1s

od test

touch file.txt

echo "Hello world" > file.txt
cat file.txt

chmod +x file.txt

ep file.txt ../file.txc

mv file.txt newfile.txt

™ file.txe

ed ..
mdir test

echo "Script execution complete.
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OS Bash Command Script.sh
#!/bin/bash



date



uname -a



whoami



pwd



mkdir test



ls



cd test



touch file.txt



echo "Hello world" > file.txt



cat file.txt



chmod +x file.txt



cp file.txt ../file.txt



mv file.txt newfile.txt



rm file.txt



cd ..

rmdir test



echo "Script execution complete."
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fecho off
setlocal enabledelayedexpansion

set animals=dog cat bird fish

echo Please select your favorite pet animal:
for %5a in (sanimalss) do (

echo - %
)

set /p animal-Enter your selection:

if "laninalln
call :dog
) else if Mlanimallm—ncact (

‘dog” (

call
) else
call :bird
) else if Mianimallm—ngishn (
call :fisn
) else (

goto invalid selection

)

echo You chose dog. T love dogs too.
goto end

echo You chose cat. T really like cats as well
goto end

echo You chose bird. I would love to have a bird but I have too many cats.
goto end

echo You chose fish. Fish are boring.
goto end

echo That's not in this list,
goto start

pause
exit
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Script Q4.bat
@echo off

setlocal enabledelayedexpansion



set animals=dog cat bird fish



:start

echo Please select your favorite pet animal:

for %%a in (%animals%) do (

  echo - %%a

)

set /p animal=Enter your selection: 



if "!animal!"=="dog" (

  call :dog

) else if "!animal!"=="cat" (

  call :cat

) else if "!animal!"=="bird" (

  call :bird

) else if "!animal!"=="fish" (

  call :fish

) else (

  goto invalid_selection

)



:dog

echo You chose dog. I love dogs too.

goto end



:cat

echo You chose cat. I really like cats as well

goto end



:bird

echo You chose bird. I would love to have a bird but I have too many cats.

goto end



:fish

echo You chose fish. Fish are boring.

goto end



:invalid_selection

echo That's not in this list,

goto start



:end

pause

exit
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AWINDOWS\system32\cmd. X

Please select your favorite pet animal:
dog
cat
bird
fish
Enter your selection: dog
You chose dog. I love dogs too.
Press any key to continue . .
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"a Margarita" "a Negroni" "an Old Fashioned” "a Mai Tai")

echo "Choose your favorite cocktail:”
Elfor 1 in "s(icockeails(el}”; do

echo "3 ((51+1)). S{cocktails(3il}"
Ldone

read -p "Enter your choice 1-4: " choice
i [[ "Schoice =~ A[1-4]5 1] then
echo "You chose ${cocktails($((Schoice-1))1}."

read -p "Would you like the ingredients and instructions? y/n: " answer
if [[ "Sanswer” =~ A[¥y]$ 11; then
margarita="Ingredients: tequila, lime juice, triple sec- Instructions: mix all ingredients in a shaker with ice,
strain into a glass with ice.”
negroni="Ingredients: gin, sweet vermouth, Campari- Instructions: mix all ingredients in a glass with ice, stir and
strain into a glass.”
©0ld_fashioned="Ingredients: bourbon or rye whiskey, sugar cube, bitters, orange peel- Instructions: muddle the sugar
cubs and bitters with a splash of water in a glass, add ice and whiskey, stir and garnish with orange peel.”
mai_tai="Ingredients: rum, lime juice, orange curagao, orgeat syrup- Instructions: mix all ingredients in a shaker
with ice, strain intc a glass with ice.”

£ [[ "schoice” — 111 then
instructions=gmargarita

elif [[ "Schoice” = 2 11; then
instructions=$negroni

elif [[ "Schoice” = 3 11; then
instructions=§old fashioned

elif [[ "Schoice” = 4 11; then
instructions=$mai_tai

oo

echo "Here's the ingredients and instructions ${cocktails($((Schoice-1))13:"
echo "Sinstructions”
else
echo "Enjoy your S{cocktails[$((Schoice-1))1}!"
L os
else
echo "Invalid choice. Please choose a number from 1 to 4.7
Les
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Script Q5.sh
#!/bin/bash



cocktails=("a Margarita" "a Negroni" "an Old Fashioned" "a Mai Tai")



echo "Choose your favorite cocktail:"

for i in "${!cocktails[@]}"; do

  echo "$(($i+1)). ${cocktails[$i]}"

done



read -p "Enter your choice 1-4: " choice

if [[ "$choice" =~ ^[1-4]$ ]]; then

  echo "You chose ${cocktails[$(($choice-1))]}."



  read -p "Would you like the ingredients and instructions? y/n: " answer

  if [[ "$answer" =~ ^[Yy]$ ]]; then

    margarita="Ingredients: tequila, lime juice, triple sec- Instructions: mix all ingredients in a shaker with ice, strain into a glass with ice."

    negroni="Ingredients: gin, sweet vermouth, Campari- Instructions: mix all ingredients in a glass with ice, stir and strain into a glass."

    old_fashioned="Ingredients: bourbon or rye whiskey, sugar cube, bitters, orange peel- Instructions: muddle the sugar cube and bitters with a splash of water in a glass, add ice and whiskey, stir and garnish with orange peel."

    mai_tai="Ingredients: rum, lime juice, orange curaçao, orgeat syrup- Instructions: mix all ingredients in a shaker with ice, strain into a glass with ice."



    if [[ "$choice" == 1 ]]; then

      instructions=$margarita

    elif [[ "$choice" == 2 ]]; then

      instructions=$negroni

    elif [[ "$choice" == 3 ]]; then

      instructions=$old_fashioned

    elif [[ "$choice" == 4 ]]; then

      instructions=$mai_tai

    fi



    echo "Here's the ingredients and instructions ${cocktails[$(($choice-1))]}:"

    echo "$instructions"

  else

    echo "Enjoy your ${cocktails[$(($choice-1))]}!"

  fi

else

  echo "Invalid choice. Please choose a number from 1 to 4."

fi
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