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[bookmark: _Toc164004137]Introduction 
This paper is a look at the uses and applications of both batch and bash respectively, I will be using the command line interfaces for both the LINUX and windows operating systems as well as using the aforementioned languages to create scripts that demonstrate my understanding.
[bookmark: _Toc164004138]Key functions of a general-purpose operating system.

[bookmark: _Toc164004139]Kernel
It should be noted that none of the below features would be possible without the Kernel, this is a program deep within the OS not unlike how a seed may sit deep within a plant. It controls functions of the hardware. It is one of the first programs loaded into memory. It is done so before the boot loader and translates instructions for the *CPU as well as any associated peripherals. I/e Keyboards, printers’ mice etc. [1]
[image: Kernel vs Operating System: What's the Difference? - javatpoint]
[2]

[bookmark: _Toc164004140]User interface and connected devices / peripherals.
The user interface or command line interpreter allows the user to interact with the computer’s resources through the operating system. This user interface takes the form of a set of commands or a graphical user interface. By manipulating applications through this interface, the user can make use of the available software and hardware associated with that device. [3]
[bookmark: _Toc164004141]Drivers
Following on, an OS manages device communication by using respective drivers, a driver being a software component that allows communication between OS and device. [4]
The operating system is also able to track all connected devices via an input/output controller [3], this decides which process gets access to a connected device for a designated length of time. Once a device is no longer needed by that application/program it is deallocated.
[image: ]
Example of a GUI (my desktop and icons with start menus). 
[bookmark: _Toc164004142]Multitasking and memory management
Most general-purpose operating systems exemplify "multiprogramming," where multiple applications can be processed simultaneously, often this is done by splitting a programs operation into multiple threads. [5] This illusion of concurrent task execution is supported by the efficiency of modern CPUs. Process scheduling determines the order in which processes access the CPU. The OS collaborates with the CPU to establish a priority list for task execution. Notably, one CPU core handles one task at a time, illustrating "multi-tasking." [6] [7]
[bookmark: _Toc164004143]Paging
A recent innovation in memory management for OSs is “paging” where processes are retrieved from secondary memory to primary memory. This is done by breaking the memory up into fixed size blocks referred to as “pages”. The OS then non contiguously allocates pages as needed then deallocating them when finished. [8] [9]



[bookmark: _Toc164004144]File management.
For efficient user navigation and file retrieval the operating system comprises a filing system that is structured into “directories” in which files and even other directories can be created and organized. The OS keeps a track of where data is stored, the status of each file and access settings. All these features work in tandem to form the “file management system”. [10]

[bookmark: _Toc164004145]OS security 
[image: A screenshot of a computer security message

Description automatically generated]
(A window’s prompt requiring user authentication before preceding)
In today’s age of computing every computerised system or software enabled device must handle all security risks and be able to implement and enforce security policies. This should be a balance between cost, useability, and protection. [11] [12]
Features of OS security are passwords to prevent unauthorized access through login. Protection against network intrusion via a firewall. System memory is protected against malicious access, this is done with methods such as a memory protection key etc. And lastly OS security applications display messages related to system vulnerabilities. [11]	[12]

[bookmark: _Toc164004146]Monitoring the applications running and resource availability
	
[bookmark: _Toc164004147]Using command line interface for windows (task 2 Add some descriptions of why it’s useful to the below commands if relevant)
[image: A screen shot of a computer program

Description automatically generated]
The above command is the “dir” command this lists all the files and directories in the current user directory. As mentioned above directories can be stored or created within another directory. [13]
[image: A black background with white text

Description automatically generated]
By typing a letter corresponding to a drive followed by a colon you can search within that storage medium. In this case I switched from my windows C:/ drive to my larger secondary D:/ drive.
[image: A black background with white text

Description automatically generated]
In the above example I have run a mkdir command which makes a directory in the directory you’re currently in followed by a ‘|’ character which allows you to run multiple commands at once. In this instance it was an echo, which prints an output to the terminal. In this case it was “made a directory”.
[image: A computer screen with white text

Description automatically generated]
And here is the created directory “hello”. Note that the “dir” command also shows the volume serial number followed by the drive volume. (insert stuff about that here)
[image: A black screen with white text

Description automatically generated]
Note, to return to a directory “above” the one you are in use the “cd ..” command. [14]
[image: A black background with white text

Description automatically generated]
Note the “cls” or clear screen command can clear the terminal should it become cluttered. [15]
[image: A black screen with a white circle

Description automatically generated]
[image: A computer screen with white text

Description automatically generated]
The ping command can be used to test and ensure endpoint connectivity, note this is TCP/IP. [16]
[image: A screenshot of a computer

Description automatically generated]
Following on a trace root or tracert can be run to test the pathway ICMPs (internet control message protocol) take. [17]
Using PowerShell to install packages:
[image: A screenshot of a computer screen

Description automatically generated]
[bookmark: _Toc164004148]Configuring WSL using PowerShell as Admin
[image: A screenshot of a computer program

Description automatically generated]
[bookmark: _Toc164004149]Use of command line interface for Linux
Mkdir:
Mkdir or Make directory does just that, it creates a directory of which files can be stored in [18]
[image: A screenshot of a computer screen

Description automatically generated]
[image: ]

Cd:
Cd can be thought of as a “changing directory” command allowing navigation between directories via the terminal [18] [19]
[image: ]
Note, the user can ascend the directory order by using “cd ..”
[image: ]

Touch:
The touch command allows for the creation of empty files, note “files” as this has created both lukesFile and txt in the below example [18]
[image: A blue text on a black background

Description automatically generated]
ls:
ls allows the user to view information about the current directory, note that both files exist in the area “lukesDir” [18]
[image: ]
Rm:
Rm or “remove” allows the deletion of the specified file and or dir given the user has the required permissions. If we take “txt” as a clerical error and wish to remove it [18]
[image: ]
Verify with ls:
[image: ]

Cp / sudo:
The “cp” command is best called “copy” it allows the user to copy a files content to another file [18] [20]
Copying file to a file:
[image: ]
Verify with ls:
[image: ]
Uname:
A command to give basic information about the os [18] [21]
[image: ]
Using flags to expand use
-s (which is inferred as default if no flag applied) gives the kernel name
-r is the kernel release 
-v will give the kernels version
-n is the hosted network (in this case a VM) etc [21]
[image: A computer screen shot of white text

Description automatically generated]
mv:

vi:
Vi or “VEE-eye” phonetically is a text editor [22]
[image: ]
Note shift + ‘i’ allows the user to enter insert mode [18]
[image: A screenshot of a computer

Description automatically generated]
Then ctrl + enter allows the user to move down a line
[image: A screenshot of a computer

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated] [23]
cat:
cat or concatenate allows the user to view file contents, which would allow verification that the VI edit was successful [18] [24]
[image: A screenshot of a computer screen

Description automatically generated]
ps:
ps or processes allows the viewing of currently active processes which is output to the terminal [18]
[image: A screenshot of a video game

Description automatically generated]



[bookmark: _Toc164004150]Using windows OS scripts (Batch commands).
For the write and read file section to work a directory called “test” will need to be created in the windows D:/ drive. 
If your device has no D:/ drive, simply alter the section of the script to reflect the drive of your choice and then create a test dir.
E.g.; (for a c:/ drive)
Ensure you have created a directory called “test” in this drive
set /p txt=What do you want it to say? 
echo %txt% > "C:\test\test.txt"
echo your file reads as:
echo:
FOR /F "tokens=* delims=" %%X in (C:\test\test.txt) DO echo %%X






:: echo off prevents all commands being output as default
:: All fun ascii art via https://patorjk.com/software/taag/#p=display&f=Graffiti&t=Type%20Something%20
@echo off
:: task 4??
:: Look at the brief!!!!!
:: Note echo: allows for a line break 
echo "/$$    /$$"                             
echo "| $$   | $$"                             
echo "| $$   | $$ /$$$$$$   /$$$$$$   /$$$$$$$"
echo "|  $$ / $$/|____  $$ /$$__  $$ /$$_____/"
echo "\  $$ $$/  /$$$$$$$| $$  \__/|  $$$$$$" 
echo  "\  $$$/  /$$__  $$| $$       \____  $$"
echo   "\  $/  |  $$$$$$$| $$       /$$$$$$$/"
echo    "\_/    \_______/|__/      |_______/" 
echo:        

:: setting and using variables
set message=Hello world
:: %'s allow access to system variables and passed arguments
echo "***String output***"
echo %message%
echo:
:: Passing a number
echo "***Number output***"
:: Pass a numerical value with /A!
set /A number=10

echo %number%
echo:

:: Boolean in batch scripting there is no actual "true" or "false" like in a conventional programming language
:: And the logical operators such as "And" "OR" "XOR" can only be applied to BINARY numbers
:: Via https://www.tutorialspoint.com/batch_script/batch_script_logical_operators.htm
:: Key;
:: LSS = Less than 
:: GTR = Greater than
::
:: e.g:
set /A a=5
set /A b=10

:: Using an if statement
:: > 0 used to ensure binary numbers
if %a% LSS 10 (
    if %b% GTR 0 (
        echo "%a% is less than 10 AND %b% is greater than 0"
    )
)

echo:      
echo "Make sure to have terminal to full screen for this ascii art to work!"
echo:                                  
echo  "$$\     $$\                       $$$$$$$\                                $$\   $$\               $$\"       
echo  "$$ |    $$ |                      $$  __$$\                               \__|  $$ |              $$ |"      
echo "$$$$$$\   $$$$$$$\   $$$$$$\        $$ |  $$ |       $$$$$$$\ $$\  $$\  $$\ $$\ $$$$$$\    $$$$$$$\ $$$$$$$\"  
echo "\_$$  _|  $$  __$$\ $$  __$$\       $$$$$$$  |      $$  _____|$$ | $$ | $$ |$$ |\_$$  _|  $$  _____|$$  __$$\" 
echo  "$$ |    $$ |  $$ |$$$$$$$$ |      $$  ____/       \$$$$$$\  $$ | $$ | $$ |$$ |  $$ |    $$ /      $$ |  $$ |"
echo  "$$ |$$\ $$ |  $$ |$$   ____|      $$ |             \____$$\ $$ | $$ | $$ |$$ |  $$ |$$\ $$ |      $$ |  $$ |"
echo  "\$$$$  |$$ |  $$ |\$$$$$$$\       $$ |            $$$$$$$  |\$$$$$\$$$$  |$$ |  \$$$$  |\$$$$$$$\ $$ |  $$ |"
echo   "\____/ \__|  \__| \_______|      \__|            \_______/  \_____\____/ \__|   \____/  \_______|\__|  \__|"
echo:

echo:                                                                                                            
set /p Name=what is your name?
echo "Hello!" %Name% "nice to meet you :)"                                                                                           
echo:                                                                                                              
echo " /$$$$$$$                      /$$"
echo "| $$__  $$                    | $$"
echo "| $$  \ $$  /$$$$$$   /$$$$$$ | $$"
echo "| $$$$$$$  /$$__  $$ /$$__  $$| $$"
echo "| $$__  $$| $$  \ $$| $$  \ $$| $$"
echo "| $$  \ $$| $$  | $$| $$  | $$| $$"
echo "| $$$$$$$/|  $$$$$$/|  $$$$$$/| $$"
echo "|_______/  \______/  \______/ |__/"
    
echo Putting user assigned vars into a Boolean expression!
:: user input flag to initialise variables
set /P c=Enter value for 'c': 
set /P d=Enter value for 'd': 

:: Ensure that the input values are treated as integers by using /A 
set /A c=%a%
set /A d=%b%

:: Using an if statement
:: > 0 used to ensure binary numbers
:: this will trigger the string output if c < 10 and d > 0
if %c% LSS 10 (
    if %d% GTR 0 (
        echo "%c% is less than 10 AND %d% is greater than 0"
    )

)

:: https://stackoverflow.com/questions/45045138/what-is-the-difference-between-p-a-and-i-in-batch
:: 
                 
echo:
echo "/$$"                                                    
echo "| $$"                                                    
echo "| $$        /$$$$$$   /$$$$$$   /$$$$$$   /$$$$$$$"      
echo "| $$       /$$__  $$ /$$__  $$ /$$__  $$ /$$_____/"      
echo "| $$      | $$  \ $$| $$  \ $$| $$  \ $$|  $$$$$$"      
echo "| $$      | $$  | $$| $$  | $$| $$  | $$ \____  $$"      
echo "| $$$$$$$$|  $$$$$$/|  $$$$$$/| $$$$$$$/ /$$$$$$$/"      
echo "|________/ \______/  \______/ | $$____/ |_______/"       
echo "                              | $$"                      
echo "                              | $$"                      
echo "                              |__/"   
echo:
:: example of a for loop
for /l %%x in (1, 1, 10) do (
   echo %%x
   echo "This will print 10 times!"
)
echo:

:: Using a while loop
:: note leq means "less than or equal to"
:: goto begins search for label on the line of the batch file, this means 
:: it returns to the start of the loop while the if condition is unsatisfied
set /A "theValue = 1"
set /A "count = 5"
:while
if %theValue% leq %count% (
   echo the value is! %theValue%
   set /A "theValue = theValue + 1"
   goto :while
)
echo:
echo  "/$$$$$$"                                                  
echo "/$$__  $$"                                                 
echo "| $$  \ $$  /$$$$$$   /$$$$$$  /$$$$$$  /$$   /$$  /$$$$$$$"
echo "| $$$$$$$$ /$$__  $$ /$$__  $$|____  $$| $$  | $$ /$$_____/"
echo "| $$__  $$| $$  \__/| $$  \__/ /$$$$$$$| $$  | $$|  $$$$$$" 
echo "| $$  | $$| $$      | $$      /$$__  $$| $$  | $$ \____  $$"
echo "| $$  | $$| $$      | $$     |  $$$$$$$|  $$$$$$$ /$$$$$$$/"
echo "|__/  |__/|__/      |__/      \_______/ \____  $$|_______/" 
echo "                                        /$$  | $$ "         
echo "                                       |  $$$$$$/"          
echo "                                        \______/"           

:: using an array 
:: https://www.tutorialspoint.com/batch_script/batch_script_arrays.htm
:: https://www.geeksforgeeks.org/batch-script-arrays/
set a[0]=1
echo the element at zero is... %a[0]%
:: should output 'the element at zero is... 1'

set "array[0]=0"
set "array[1]=1"
set "array[2]=2"
set "array[3]=3"
set "array[4]=4"
set "array[5]=5"
set "array[6]=6"
set "array[7]=7"
set "array[8]=8"
set "array[9]=9"
set "array[10]=10"

:: REM is a comment line 
:: Allows a remark that is not acted on by the compiler
:: https://home.csulb.edu/~murdock/rem.html
rem Accessing array elements
echo Elements of the array:
for /L %%i in (0,1,10) do (
    echo !array[%%i]!
)


echo  "/$$$$$$$$                              /$$     /$$"                              
echo "| $$_____/                             | $$    |__/"                              
echo "| $$    /$$   /$$ /$$$$$$$   /$$$$$$$ /$$$$$$   /$$  /$$$$$$  /$$$$$$$   /$$$$$$$"
echo "| $$$$$| $$  | $$| $$__  $$ /$$_____/|_  $$_/  | $$ /$$__  $$| $$__  $$ /$$_____/"
echo "| $$__/| $$  | $$| $$  \ $$| $$        | $$    | $$| $$  \ $$| $$  \ $$|  $$$$$$" 
echo "| $$   | $$  | $$| $$  | $$| $$        | $$ /$$| $$| $$  | $$| $$  | $$ \____  $$"
echo "| $$   |  $$$$$$/| $$  | $$|  $$$$$$$  |  $$$$/| $$|  $$$$$$/| $$  | $$ /$$$$$$$/"
echo "|__/    \______/ |__/  |__/ \_______/   \___/  |__/ \______/ |__/  |__/|_______/"
 
:: https://www.tutorialspoint.com/batch_script/batch_script_functions.htm
:: https://stackoverflow.com/questions/10674974/calculating-the-sum-of-two-variables-in-a-batch-script

:: https://stackoverflow.com/questions/37515901/where-does-goto-eof-return-to

:: Define the function
:simple_function
echo "Function called. This is a simple addition calculator!"

:: Prompt user for input
set /P Num1=Enter value for 'num1': 
set /P Num2=Enter value for 'num2': 

:: Ensure that the input values are treated as integers by using /A 
set /A Num1=%Num1%
set /A Num2=%Num2%

:: Check if inputs are valid integers
:: basic error handling (I/e if left blank)
if not defined Num1 (
    echo "Invalid input for num1"
    goto :eof
)
if not defined Num2 (
    echo "Invalid input for num2"
    goto :eof
)
:: goto :eof or end of file throws user out of function and displays echo'd line 'Invalid input for num1/num2'  
:: Perform addition
set /A Ans=%Num1% + %Num2%
echo Result: %Ans%

:: Exit the function
exit /b 0

:: Call the function (Allows the function to be executed)
call :simple_function
                                                  

echo:
echo "/$$$$$$$                            /$$        /$$$$$$                  /$$       /$$      /$$           /$$   /$$                       /$$                      /$$$$$$  /$$ /$$                     /$$"
echo "| $$__  $$                          | $$       /$$__  $$                | $$      | $$  /$ | $$          |__/  | $$                      | $$                     /$$__  $$|__/| $$                    | $$"
echo "| $$  \ $$  /$$$$$$   /$$$$$$   /$$$$$$$      | $$  \ $$ /$$$$$$$   /$$$$$$$      | $$ /$$$| $$  /$$$$$$  /$$ /$$$$$$    /$$$$$$        /$$$$$$    /$$$$$$       | $$  \__/ /$$| $$  /$$$$$$   /$$$$$$$| $$"
echo "| $$$$$$$/ /$$__  $$ |____  $$ /$$__  $$      | $$$$$$$$| $$__  $$ /$$__  $$      | $$/$$ $$ $$ /$$__  $$| $$|_  $$_/   /$$__  $$      |_  $$_/   /$$__  $$      | $$$$    | $$| $$ /$$__  $$ /$$_____/| $$"
echo "| $$__  $$| $$$$$$$$  /$$$$$$$| $$  | $$      | $$__  $$| $$  \ $$| $$  | $$      | $$$$_  $$$$| $$  \__/| $$  | $$    | $$$$$$$$        | $$    | $$  \ $$      | $$_/    | $$| $$| $$$$$$$$|  $$$$$$ |__/"
echo "| $$  \ $$| $$_____/ /$$__  $$| $$  | $$      | $$  | $$| $$  | $$| $$  | $$      | $$$/ \  $$$| $$      | $$  | $$ /$$| $$_____/        | $$ /$$| $$  | $$      | $$      | $$| $$| $$_____/ \____  $$"    
echo "| $$  | $$|  $$$$$$$|  $$$$$$$|  $$$$$$$      | $$  | $$| $$  | $$|  $$$$$$$      | $$/   \  $$| $$      | $$  |  $$$$/|  $$$$$$$        |  $$$$/|  $$$$$$/      | $$      | $$| $$|  $$$$$$$ /$$$$$$$/ /$$"
echo "|__/  |__/ \_______/ \_______/ \_______/      |__/  |__/|__/  |__/ \_______/      |__/     \__/|__/      |__/   \___/   \_______/         \___/   \______/       |__/      |__/|__/ \_______/|_______/ |__/"
echo:

:: Output to file test 
:: https://www.tutorialspoint.com/batch_script/batch_script_creating_files.htm
:: https://stackoverflow.com/questions/21381705/create-a-txt-file-using-batch-file-in-a-specific-folder

:: title user output to txt file! (Not needed as this all runs in one window)
:: Assigning /p flag 
[bookmark: _Hlk163491227]set /p txt=What do you want it to say? ; 
echo %txt% > "D:\test\test.txt"

:: read file
:: https://www.tutorialspoint.com/batch_script/batch_script_reading_from_files.htm
:: https://learn.microsoft.com/en-us/windows-server/administration/windows-commands/for

echo your file reads as:
echo:
FOR /F "tokens=* delims=" %%X in (D:\test\test.txt) DO echo %%X

[bookmark: _Toc164004151]Batch Script Output:
[image: A screenshot of a computer screen
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[image: A screen shot of a computer

Description automatically generated]
[bookmark: _Toc164004152]Explanation of core features
[bookmark: _Toc164004153]Loops
for /l %%x in (1, 1, 10) do (
   echo %%x
   echo "This will print 10 times!"
)

Loops are used in programming languages to run a section of code multiple times if or while a set condition is being met. A typical use case is looping through array elements via length (seen below)
This allows the program to handle something many times without needing hundreds of lines of code. [25]
[bookmark: _Toc164004154]Arrays
set "array[0]=0"
set "array[1]=1"
set "array[2]=2"
set "array[3]=3"
set "array[4]=4"
set "array[5]=5"
set "array[6]=6"
set "array[7]=7"
set "array[8]=8"
set "array[9]=9"
set "array[10]=10"

:: REM is a comment line 
:: Allows a remark that is not acted on by the compiler
:: https://home.csulb.edu/~murdock/rem.html
rem Accessing array elements
echo Elements of the array:
for /L %%i in (0,1,10) do (
    echo !array[%%i]!
)

Arrays are used to arrange and store data in rows and columns in a contiguous fashion.
This allows large sets to be stored and retrieved with ease as in batch each element is indexed with respect to 0. Hence 1 to 10 would only reach 9. [26]
Note the /L flag this is used with for loops to iterate a loop over a sequence of numbers i/e an Array. [27]
[bookmark: _Toc164004155]Read and writing to a file
set /p txt=What do you want it to say? ; 
echo %txt% > "D:\test\test.txt"

:: read file
:: https://www.tutorialspoint.com/batch_script/batch_script_reading_from_files.htm
:: https://learn.microsoft.com/en-us/windows-server/administration/windows-commands/for

echo your file reads as:
echo:
FOR /F "tokens=* delims=" %%X in (D:\test\test.txt) DO echo %%X

typically writing to a file is used for logging. The /P flag allows variables to be set by a user, in this case that’s what the txt file will contain. [28]
Then by echoing the user declared VAR to a file path ("D:\test\test.txt") that variables data is input into that file.
[bookmark: _Toc164004156]The P switch.
As mentioned above this allows the program to take a variable and assign it a user’s input, useful for setting dynamically how many times a loop is done, or for taking details to send to a database.
[bookmark: _Toc164004157]Eof
if not defined Num1 (
    echo "Invalid input for num1"
    goto :eof
)

Eof or end of file, put simply in this case it essentially skips the user to the end of the batch file which is not unlike killing the process. [29]
[bookmark: _Toc164004158]The use of Linux OS scripts (Bash script)
!/usr/bin/bash

# Source list
# 1 https://linuxize.com/post/bash-shebang/
# 2 https://www.howtogeek.com/442332/how-to-work-with-variables-in-bash/  
# 3 https://www.freecodecamp.org/news/shell-scripting-crash-course-how-to-write-bash-scripts-in-linux/
# 4 https://linuxhandbook.com/run-bash-script/
# 5 https://stackoverflow.com/questions/12641031/how-to-if-else-statement-in-shell-script
# 6 https://linuxhandbook.com/bash-arrays/
# 7 https://stackoverflow.com/questions/8880603/loop-through-an-array-of-strings-in-bash
# 8 https://www.howtogeek.com/815778/bash-for-loops-examples/
# 9 https://www.geeksforgeeks.org/bash-scripting-functions/
# 10 https://linuxconfig.org/bash-script-to-monitor-cpu-and-memory-usage-on-linux
# 11 https://www.howtouselinux.com/post/linux-command-find-network-interface#:~:text=Procedure%20to%20get%20network%20interfaces%20in%20Linux%201,The%20output%20will%20list%20all%20the%20network%20interfaces
# 12 https://www.geeksforgeeks.org/awk-command-unixlinux-examples/
# 13 https://www.networkworld.com/article/971722/7-ways-to-look-at-network-connections-on-linux.html#:~:text=7%20ways%20to%20look%20at%20network%20connections%20on,traceroute%20command.%20...%205%20nslookup%20and%20dig%20
 
# Printing to the terminal
echo " ________  ________  ________  ___  ________          _______   ________  ___  ___  ________  ___  ________   ________"    
echo "|\   __  \|\   __  \|\   ____\|\  \|\   ____\        |\  ___ \ |\   ____\|\  \|\  \|\   __  \|\  \|\   ___  \|\   ____\'"    
echo "\ \  \|\ /\ \  \|\  \ \  \___|\ \  \ \  \___|        \ \   __/|\ \  \___|\ \  \\\  \ \  \|\  \ \  \ \  \\ \  \ \  \___|"    
echo " \ \   __  \ \   __  \ \_____  \ \  \ \  \            \ \  \_|/_\ \  \    \ \   __  \ \  \\\  \ \  \ \  \\ \  \ \  \  ___"  
echo "  \ \  \|\  \ \  \ \  \|____|\  \ \  \ \  \____        \ \  \_|\ \ \  \____\ \  \ \  \ \  \\\  \ \  \ \  \\ \  \ \  \|\  \'"
echo "   \ \_______\ \__\ \__\____\_\  \ \__\ \_______\       \ \_______\ \_______\ \__\ \__\ \_______\ \__\ \__\\ \__\ \_______\'"
echo "    \|_______|\|__|\|__|\_________\|__|\|_______|        \|_______|\|_______|\|__|\|__|\|_______|\|__|\|__| \|__|\|_______|'"
echo "                       \|_________|"                                                                                        
             
echo "due to how syntax sensative bash script is sadly there will not be as much ASCII art in here as there was in my batch script, getting just 'basic echoing' to work was quite the battle"
                                                                                                                         
                                                                                                                           
echo "Hello welcome to my script!"
echo

echo "Did you know bash is a unix based language that was dervied from bourne again shell! In fact while both are compatible with each other bash is actually considered Bourne again's replacement, I am printing all that VIA an echo command!"
echo
# Handling Variables
myString="This sentance"
myStringForHas="Has"
myInt='4'
myStringForWords="words"

# Printing to terminal
echo $myString $myStringForHas $myInt $myStringForWords

#taking user input!
echo "What is your favourite thing to do?: "
echo
read userFave # Takes user input not unlike the /P switch

echo "$userFave? Good choice!"

# if and else statements

echo "Pick a number ***between*** 1-10"
read myNum

if [ $myNum -gt 0 ] && [ $myNum -lt 11 ]; then
      echo "Your number is **between** 1 and 10!"
else
      echo "$myNum is Not between 1 and 10!"
fi


# Arrays                                                                                                                                              
# creating one

# Note only a space between elements! (indexes at zero as well)
declare -a cheeses=("Mozzarella" "Cheddar" "Plastic_cheese")
# Oh no, what if you needed to add another piece of cheese!
# use += operand

cheeses+=("Yummy cheese")
# echoing the easy way
# Note always be careful with your curved brackets here
echo ${cheeses[*]}
echo
# Thats not cheese?
# using -= operand

unset cheeses[3]

#using a for loop (https://stackoverflow.com/questions/8880603/loop-through-an-array-of-strings-in-bash)

for i in "${cheeses[@]}"
do
  echo $i
done

echo
echo "Notice how 'yummy cheese' is gone"

# using loops
# for loop
# https://www.howtogeek.com/815778/bash-for-loops-examples/
echo
for i in 1 2 3 4 5 6 7 8 9 10
do
  echo $i
done
echo

for words in Hello this is a sentance I am looping through
do
  echo $words
done
echo

# using a range instead

for lazy0to10 in {1..10}
do
  echo "loop:" $lazy0to10
done
echo

# adjusting the increments

for j in {2..20..2}
do
  echo "the two times table to 20:" $j
done
echo

# while loop
# See function example below for a more practical use case
# a Typical while loop might take the following shape
# https://www.geeksforgeeks.org/bash-scripting-while-loop/


# while loopCount is less than 10 loop and increment
loopCount=0
# Watch out for spaces with braces!
while [ $loopCount -le 10 ]
do
      echo "This is my while loop $loopCount"
      echo
      
      loopCount=$(( loopCount + 1 ))
done

# Making a menu with a switch statement
# https://www.howtogeek.com/766978/how-to-use-case-statements-in-bash-scripts/

echo "select an option:
A - Addition
S - Subtraction
D - Divide
M - Multiply "
read -r opt

case $opt in
"A")
      echo "You have selected ADDITION"
      echo "Num 1"
      read -r num1
      echo "Num 2"
      read -r num2
      
      result=$(( $num1 + $num2 ))
      echo "Your result is: $result"
      ;;

"S")
      echo "You have selected SUBTRACTION"
      echo "Num 1"
      read -r num1
      echo "Num 2"
      read -r num2
      
      result=$(( $num1 - $num2 ))
      echo "Your result is: $result"
      ;;
"D")
      echo "You have selected ADDITION"
      echo "Num 1"
      read -r num1
      echo "Num 2"
      read -r num2
      
      result=$(( $num1 / $num2 ))
      echo "Your result is: $result"
      ;;
"M")
      echo "You have selected ADDITION"
      echo "Num 1"
      read -r num1
      echo "Num 2"
      read -r num2
      
      result=$(( $num1 * $num2 ))
      echo "Your result is: $result"
      ;;
esac
# functions
# https://www.geeksforgeeks.org/bash-scripting-functions/

echo
echo "The following function actually makes use of an infinite while loop, that being. While [condition] do: however with no condition set the function is simply executed until interuppted by the user"
echo
# defining my function
systemHealth () {
# Basic health check and netstats
while :
do
      getProcess=$(ps -a)
      getCpu=$(top -bn1 | awk '/Cpu/ { print $2 }')
      getMem=$(free -m  | awk '/Mem/ { print $3 }')
      # ifconfig deprecated on newer versions of linux distros, use IP commands instead
      getConnDep=$(ifconfig -a)
      getConnNew=$(ip addr) # https://www.networkworld.com/article/971722/7-ways-to-look-at-network-connections-on-linux.html#:~:text=7%20ways%20to%20look%20at%20network%20connections%20on,traceroute%20command.%20...%205%20nslookup%20and%20dig%20
      echo "***Applications running***"
      echo "::Refreshes every 10 seconds::"
      echo $getProcess
      echo
      echo "CPU Usage: $getCpu%"
      echo "Memory Usage: $getMem MB"
      echo "network stats: $getConnDep WARNING this is largely deprecated use ip addr if possible!" # deprecated
      echo
      echo "network stats: ***$getConnNew*** VIA ip addr"
      
      echo "CTRL + C to return to terminal! and scroll up to check outputs :)"
      
      sleep 10
done
}

systemHealth

[bookmark: _Toc164004159] Output(s) of bash script
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[bookmark: _Toc164004160]Key features

[bookmark: _Toc164004161]The switch
Simplifies complex conditions for multiple choices, using the ‘case’ statement. If a condition is matched to the case, then certain functions are performed. In bash terms when a case is matched the complier stops looking for a pattern. [30]
[bookmark: _Toc164004162]AWK
AWK is a programming language used for processing text based data. In the above script it is used to format the outputs of memory and cpu usage.
getCpu=$(top -bn1 | awk '/Cpu/ { print $2 }')
getMem=$(free -m  | awk '/Mem/ { print $3 }')

for example, / Cpu/ { print $2 }') print the second column where the lines contain ‘cpu’ [31]
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#21~22.04.1-Ubuntu SMP PREEMPT_DYNAMIC Fri Feb 9 13:32:52 UTC 2
luke@luke-VirtualBox:~$ uname -n

luke-VirtualBox

luke@luke-VirtualBox:~$ uname -i

X86_64
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luke@luke-VirtualBox

Jluiesoirg vi lukesFile
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m luke@luke-VirtualBox: ~/Lukesdir

Hello I am Luke and I am editing this with VIIl

lukesFile” 0 lines, 0 bytes

Q
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Hello I am Luke and I am editing this with vI!t
And now I am adding this line!

LukesFile” 2 lines, 49 bytes
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Hello I am Luke and I am editing this with vII!
And now T am adding this line!

Then press esc followed by :wq to save changes!
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luke@luke-VirtualBox:~/Lukesdir$ cat lukesFile
Hello I am Luke and I am editing this with vI!!
And now T am adding this line!

Then press esc followed by :wq to save changes
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Lluke@luke-VirtualBox:~$ ps
PID TTY TIME CMD
1980 pts/0
2328 pts/0

20
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"\ %/ | $$33%3%| $3 /$$3$$$3/"
"/ \ /_/ |

mexxStRing outpUEReE”
Hello world

"EEENumber output* "
10

"5 is less than 10 AND 10 is greater than @"

“Make sure to have terminal to full screen for this ascii art to work!™

"$5\ $5\ $5$$59$\ $5\  $$\ $5\"

"$$ | 88 | $5 __$5\ | s | 3% |"

"$9$$59\  $596536\ 3959\ 3% | 9% | $355595\ $E\ S\ SH\ S\ $95985\  $959995\ $I8SIE\"
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what is your name?Luke
“Hello!" Luke "nice to meet you :)"
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/9$$$$33 /9%"

$5__ $% | 33"

33\ $5 /999335 /939933 | 98"

3399398 /95 9% /95 33| 98"

$3__ $3| 33 \ $$| $5 \ 33| 98"

35 \ 93| 35 | $$| 5 | 9% 33"

$399398/| $99339/| $39$33/| 98"
/NN

Putting user assigned vars into a boolean expression!

nter value for 'c': 5

nter value for 'd': 10

"5 is less than 10 AND 10 is greater than @"

mm

/55
-1 g

| $$ /93398 /993388 /$99%3%  /$39$59%"
| $$ /85 9% /9% %9 /3% $% /%% /"
| $$ | $3 \ $3| 33 \ 33| 33 \ 93| $3%5%5"
| $$ | 83 | 33| 33 | 33| % | 36\ ___ 93"

39558995 | $93899/| 993999/ | $3839%9/ /$3839%9/"
/\ /\ /135 /| /"

| 38"
| $8"
(e

}This will print 10 times!™
ZThis will print 10 times!™
3This will print 10 times!™
eThis will print 10 times!™
fThis will print 10 times!™
fThis will print 10 times!™
ZThis will print 10 times!™
§This will print 10 times!™
9
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10
“This will print 10 times!"

the value i
‘the value
‘the value
‘the value is!
the value i

IS5\ $9 /555585 /999555 /999995 /85 /95 /$839995"
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" | $3$38%/"

= \ ”

the element at zero is... 1
Elements of the array:
larray[©
larray[1]!
larray[2]!
larray[3]!
larray[4]!
larray[5]!
larray[6]!
tarray[7]!
1
1
1!

larray[8
larray[9
larray[10
"/$339$$$3 /%%
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Ul 88 /3% /3% /9933983 /9$339%% /$39%%% Jk333335
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“Function called. This is a simple addition calculator!™
Enter value for ‘numi
Enter value for ‘num2
Result: 5

2
3
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Luke@luke-Virtualgo
Luke@luke-Virtualgox:

«d Documents/Bash/
JDecuncnts/pashs L fseript.sh
I\ WLV VSV S VI

A AN RRUNN

- I
due to how syntax sensative Bash script is sadly there will not be as much ASCIT art in here as there was in ny batch script, getting Just 'basic echotng’ o work was quite the battle
Hello welcone to my script!

D1 you know bash s o unix based Langusge that was dervied fron bourne again shellt In fact while both are compatible with cach other bash is actuslly considered Bourne again's replacement, T an printing
UL that VIA an echo connand:

This sentance Has 4 words
What ts your favourite thing to do?:

Play Mass Effect!
Play Mass Effect!? Good cholce!
Pick a nunber ***betueen*** 1-10
7

Your nunber ts **betweent* 1 and 101
Mozzarella Cheddar Plastic_cheese Yunny cheese
Mozzarella

cheddar

Plastic_cheese

Notice how 'yunmy cheese’ s gone

| Batealebolindt oo dal
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This is ny while loop 9
This is ny while loop 16

select an option:

A - Additton
s - subtraction

D - Divide

M- Multiply

A

You have selected ADDITION
Num 1

H

Num 2

H

Your result is: 10

The following function actually makes use of an infinite while loop, that betng. While [condition] do: however with no condition set the function is simply executed until interuppted by the user

onfig: command not found

./script.sh: line 209:
***Applications running
:Refreshes every 16 seconds:
PID TTY TIME CHD 1154 tty2 00:60:00 gnone-session-b 2039 pts/e 00

:00 script.sh 2048 pts/e 60:00:00 ps

CPU Usage: 1.9%
Memory Usage: 784 M8
network stats: WARNING this is largely deprecated use ip addr if possiblet

To: <LOOPBACK,UP,LOWER_UP> ntu 65536 qdisc noqueue state UNKNOAN group default qlen 1060
ink/loopback 06:60:60:00:60:00 brd 60:00:60:00:00:00
inet 127.0.6.1/8 scope host Lo
Valid Uft forever preferred_Lft forever
net6 ::1/128 scope host
valid_Lft forever preferred_Lft forever
2: enp@s3: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc fq_codel state UP group default glen 1000
ink/ether 08:00:27:47:45:69 brd ff:ff:ff:ff:ff:ff
inet 16.0.2.15/24 brd 10.6.2.255 scope global dynamic noprefixroute enpds3
valtd_ift s6268sec preferred Lft Bo2ossec
nets fedo: :ciaf:ddbd:eas:b269/64 scope link noprefixroute
Valid_Lft forever preferred_Lft forever**+ VIA ip addr
CTRL + C to return to terminal! and scroll up to check outputs :

ac
uke@luke-VirtualBox:-/Docunents/Bash$
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select an optio
A - Addition

S - subtraction
D - Divide

M - Multiply

s

You have selected SUBTRACTION
Num 1

10

Num 2

5

Your result is: 5
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select an option:

A - Addition

S - subtraction

D - Divide

M - Multiply

D

You have selected ADDITION
Num 1

10

Num 2

5

Your result is: 2
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select an option:
A - Addition
s - Subtraction

D - Divide

M - Multiply

M

You have selected ADDITION
Num 1

5

Num 2

5

Your result is: 25
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Welcome! You are now enrolled in the Cisco Networking Academy course: NDG Linux Unhatched English 03242

If you already have a Cisco Networking Academy account:
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If you are new to the Cisco Networking Academy:
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Cisco Networking Academy Team
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