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[bookmark: _Toc93065349]Introduction
Within this report, the overall term for “cloud computing” will be explained thoroughly, where examples of the benefits and drawbacks of deploying applications to the cloud will also be provided. Cost Implications can be both a benefit and drawback for deploying an application to the cloud, so detailed research is to be completed, where example approaches can also be used to support the arguments. The importance of reliability and scalability of these approaches is to also be covered within this report.
	For the second part of the report, the fundamental differences and driving forces behind the adoption of Docker will be explained, while also referring to virtualization, virtual machines, and containers that will help define both the differences and the driving forces.
The other part of the assignment is to demonstrate the development process of producing the node.js application which is to be run through docker. The code that was used to create the node.js applications will be provided at the bottom of the report along with a video, demonstrating what the code does.
[bookmark: _Toc93065350]Cloud Computing
The term ‘Cloud Computing’ has been “referred to as an architecture, a platform, an operating system, and a service, and in some senses, it is all of these” as mentioned within the following article [2]. It is mentioned that the main use of Cloud Computing is “using the Internet to perform tasks on computers” where it is an “approach to computing in which resources and information are provided through services over the Internet”. As explained also through this article, “the term is based on the cloud metaphor used in computer network diagrams as an abstraction of the underlying infrastructure of the Internet”, meaning that data and information is transported away from the device and sent into “large data centers”.
[bookmark: _Toc93065351]Deploying Applications to the Cloud
Deploying applications to the cloud means “running the app “somewhere” on the internet other than your own servers” as explained in the following source [3]. There are options that individuals could take when deploying applications to the Cloud, and they are Infrastructure as a Service (IaaS), Platform as a Service (PaaS), and Software as a Service (SaaS).
[bookmark: _Toc93065352]Infrastructure as a Service (IaaS)
IaaS is one of the types of cloud models where, as shown in the above diagram, offers “essential compute, storage and networking resources on-demand, on a pay-as-you-go basis” [4], meaning from deploying any application to an IaaS solution, it “helps you reduce maintenance of on-premises data centers”, enables individuals to “save money on hardware costs” which would help reduce cost implications that could build up. The cost implications would reduce as IaaS enables the individual to “bypass the cost and complexity of buying and managing physical servers and data center infrastructure” as each of the resources are offered as a separate service, where an individual can decide to “only pay for a particular resource for as long as you need it” [4]. This would not be an implication for any individual as they can decide when to stop the services if the cost becomes an issue. From gathering an understanding of the IaaS services, these are also being produced as benefits for the organizations that are deciding to deploy or migrate applications to the cloud.
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Image Source: Cloud Model/Service: IaaS [4]
             As also mentioned in the source, there are IaaS business scenarios that have been produced where the services are used will benefit deploying applications to the cloud. The “lift-and-shift” case is seen as “the fastest and least expensive method” when migrating applications to the cloud, and without making any major changes to the architecture of the applications, the case can “increase the scale and performance, enhance the security and reduce the costs of running an application or workload”. Another scenario example is “Storage, backup and recovery”, for when an organization requires a “skilled staff to manage data and meet legal and compliance requirements”. IaaS provides the requirements for “handling unpredictable demand and steadily growing storage needs”, which would be helpful to “simplify planning and management of backup and recovery systems”. 
[bookmark: _Toc93065353]Platform as a Service (PaaS)
As mentioned in the following source [5], Like the IaaS model, PaaS “includes infrastructure – servers, storage and networking” among the services provided but it also includes “management, development tools, business intelligence (BI) services, database management systems and more” are used within this model as PaaS is primarily focused on enabling users “deliver everything from simple cloud-based apps to sophisticated, cloud-enabled enterprise applications”. To summarize, this whole PaaS model is “designed to support the complete web application” itself, where it manages all the “building, testing, deploying, managing, and updating” so the user would have no worries with handling the operating systems or anything along the lines with the development stages. A benefit from using this service is that it reduces cost implications for organizations as by using a pay-as-you-go model, it “makes it possible for individuals or organizations to use sophisticated development software and business intelligence and analytics tools that they could not afford to purchase outright”.
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Image Source: Cloud Model/Service: PaaS [5]
A couple of scenarios have been researched from the following source [5], where one of the scenarios is where organizations have used PaaS for “Development framework”, where the use case of this model has been to “provide a framework that developers can build upon to develop or customize cloud-based application”. A benefit from this is that the “scalability, high-availability and multitenant capability” are all included within the service so it would help “reduce the amount of coding that developers must do”. The other scenario is that organizations have used the case “Analytics or business intelligence” for when the organization requires the tools to “analyze and mine their data, finding insights and patterns and predicting outcomes”. This benefits the organization as it “improves forecasting, product design decisions, investment returns, and other business decisions”.
[bookmark: _Toc93065354]Software as a Service (SaaS)
Lastly for SaaS, as mentioned in the following source [6], while also containing the services that both IaaS and PaaS use, this is the model also “allows users to connect to and use cloud-based apps over the Internet”. SaaS, like IaaS and PaaS, provides all the services mentioned and more, where it is based off a “pay-as-you-go basis from a cloud service provider”, where organizations can “rent the use of an app” and allow “users connect to it over the Internet” through a web browser. It is a benefit for the organization as “the service provider manages the hardware and software” and “ensure the availability and the security of the app” is managed correctly. This service would make the cost implication sounds more expensive but to ensure that the service is used effectively, “SaaS allows your organization to get up and running quickly with an app, at minimal upfront cost” and “also save money because the SaaS service automatically scales up and down according to the level of usage”, so would the user only pay for what is used in the services provided.
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Image Source: Cloud Model/Service: SaaS [6]
A scenario of where this service is used is within “Outlook, Hotmail or Yahoo! Mail”, where this service allows the user to gain access to their accounts over the Internet, where an email software is being used within this case, which is provided by the SaaS model and the “messages are stored” within the “servers and storage” service. It is explained that SaaS is to be reliable and scalable since the service mobilizes the workforce, where it allows to “access SaaS apps and data from any Internet-connected computer or mobile device”, and as the data is stored within the cloud, “no data is lost if a user’s computer or device fails”.
[bookmark: _Toc93065355]Drawbacks 
As for the drawbacks of all three Cloud Models/Services, as found in the following article [7], IaaS has more disadvantages/Risks where the “efficiency and productivity largely depends on the vendor’s capabilities” meaning that the vendor must be capable of managing a large area within the application and ensure that it remains efficient when using most of the services that IaaS provides for it then to be beneficial for the user. It has also been stated that it would not be beneficial for the user to use “when capital budget is greater than operating budget” as this would cause an impact to the cost implications and cause extra spendings when it would not be required.
             The drawbacks for both PaaS and SaaS have been found within this article [7], where it states that both cloud models have the same disadvantages, which are “Centralization requires new/different security measures” where the security would need to be redone for protection, but this could create an effect on the service itself that’s being provided by the cloud model and could affect the cost implications.
[bookmark: _Toc93065356]Docker
Before Docker had become an “explosive success” back in 2013 when it was first invented. Containers had been invented “for over a decade” but “were not well-known at all”, as referenced within the following source [8]. Chroot, which was the first creation for enabling users to “change the parent root filesystem of a process and its children”, was created “over 40 years ago in 1979“, during the development process of Unix V7. There was nothing else that Chroot could do until the year 2000, where “FreeBSD Jails extended upon chroot and introduced additional sandboxing features”, where Jails has access to “their network interfaces with their IP addresses”. Shortly after, “Linux-VServer in 2001 and OpenVZ in 2005” were brought to the surface, where they “provided decent network and process isolation”. Issues were raised as the “hosting providers sold these containers as light-weight virtual machines, frustrating users who wanted the same capabilities they had with VMs”. In 2008, Linux had brought out “Control groups” where they used to “isolate the resource usage (CPU, memory, disk, network, etc) of groups of processes”. This invention was “redesigned in 2013”, introducing “a new feature called Linux namespaces”, where the “namespaces partition kernel resources so that a process in one namespace cannot see resources of other namespaces”. To summarize, “Cgroups and namespace had changed everything”, where they had been the main “building blocks of all modern container technologies”.
             2013 is when Docker had been “invented by dotCloud”, where “docker images and the Dockerfile” was created right from the start as docker had used the fundamental difference other organizations had discovered and used to then adapt all those changes within their invention to them become the driving forces for all future developments, where it has currently come to the stage that “anybody could create a docker image that anybody else could run on their machine with a simple command”, which has to lead it to be a “mainstream success”. 
[bookmark: _Toc93065357]Appendices
Web Service
Service.js
const express = require('express');
const service = express();
const port = 1339;
const cors = require('cors');
const db = require("./pgdbstudent");

service.get('/', (req,res)=> { //These get functions produce the send reuqest onto the local host page
res.send('Welcome!');
});

service.get('/hi', (req,res)=> { //These get functions produce the send reuqest onto the local host page
res.send('Hello!');
});

service.get('/hello/:name', (req,res) => { //These get functions produce the send reuqest onto the local host page
res.send(`Hello ${req.params.name}`);
});

service.get('/error', (req,res) => {
res.status(403).end();
});

let corsOptions = {
	origin: "*",
	methods: "GET,HEAD,PUT,PATCH,POST,DELETE",
	allowedHeaders:"Authorization, Origin, Content-Type, Accept, X-Requested-With",
	maxAge: 0
};

service.use( cors( corsOptions )); //Indicates that cors is being used

service.use( express.json() ); //Indicates that express is being used
service.use( express.urlencoded( {extended: true} ));

service.post('/dogs', (req,res) => { 
	let result; any = { 
		id:101,
		name:req.body.name,
		breed:req.body.breed,
		age:req.body.age
	};
	res.send(result);
});

service.post('/students', async (req, res) => {
	console.log("got here");
	await db.Insert({
		Name: req.body.name,
		Age: req.body.age,
		Course: req.body.course
	}, res);
});

service.delete('/students/:id', async (req,res) => {
	await db.Delete(parseInt(req.params.id), res);
});

service.get('/students', async(req,res) => {
	if(typeof req.query.name === "string")
		await db.SelectByName(req.query.name, res);
	else
		await db.Select(res);

});

service.get('/students/:id', async(req,res) => {
	await db.SelectById(parseInt(req.params.id), res);
});

service.get('/student', (req,res) => {
	if(typeof req.query.name ==="string")
	{
		console.log(`Search for the name = ${req.query.name}`);
	}
});

service.listen(port, () => console.log(`Example web service listening at http://localhost:${port}`));
pgdbstudent.js
const express = require('express');
const {Client, Connection} = require('pg');
const format = require('pg-format');

function GetClient()
{
	return new Client( { // the details to be entered into PostGres to gain access to the database.
		host:"postgres",
		port:5432,
		user:"docker",
		password:"password",
		database:"mydb"
	});
}

Insert = async (student, res) => //This is where the student details are inserted into the database
{
	let client = GetClient();
	console.log(`Adding new student named ${student.Name}`);
	try
	{
		await client.connect(); //Accessing the database through the webservice

		let query = format('INSERT INTO "Student"("Name", "Age", "Course") VALUES(%L, %L, %L) RETURNING *',
		student.Name, // The details of what will be added for the student into the database
		student.Age,
		student.Course);

		let results = await client.query(query);

		if(results.rowCount > 0) 
		{
			console.log('New record added');
			res.status(201).send(results.rows[0]); //A 201 status is presented if the student is added successfully
		}
		else
		{
			res.status(409).end(); //If the 409 status is shown, the student was unable to be inserted into the database as there was an error
		}
	}
	catch(error)
	{
		console.log(error);
		res.status(403).send(error); // If the connection to the local host was unsuccessful, a 403 status error will appear
	}
	finally
	{
		await client.end();
	}
};

Select = async (res) =>
{
	let client= GetClient();
	console.log('Reading all the students details');
	try
	{
		await client.connect(); //Accessing the database through the webservice

		let query ='SELECT * FROM "Student"';
		let results = await client.query(query); //A request is made to see the listed students

		if(results.rows.length > 0 ) 
			console.log(`Read ${results.rows.length} records`) //shows the containing records
		else
			console.log(`Database is empty`);

		res.send(results.rows);
	}
	catch(error)
	{
		console.log(error);
		res.status(403).send(error); //403 status will appear if the connection was unsuccessful 
	}
	finally
	{
		await client.end();
	}
};

SelectById = async (id, res) =>
{
	let client = GetClient();
	console.log(`Looking for the student with id ${id}`);
	try
	{
		await client.connect(); //Accessing the database through the webservice

		let query = format('SELECT * FROM "Student" WHERE "Id"=%L', id);
		let results = await client.query(query);

		if(results.rows.length > 0)
		{
			console.log(`Found ${results.rows.length} records`); //The request for finding a student that a specific has been successful
			res.send(results.rows[0]);
		}
		else
		{
			console.log(`Record not found for Id=${id}`); //unable to locate the specific id as may does not exist within the database
			res.status(409).end();
		}
	}
	catch(error)
	{
		console.log(error);
		res.status(403).send(error); //403 status will appear if the connection was unsuccessful
	}
	finally
	{
		await client.end();
	}
};

SelectByName = async (name, res) =>
{
	let client = GetClient();
	console.log(`Looking for all students named ${name}`);
	try
	{
		await client.connect(); //Accessing the database through the webservice

		let query = format('SELECT * FROM "Student" WHERE "Name"=%L', name) //Locates and selects the specifc student by name 
		let results = await client.query(query);

		if(results.rows.length > 0)
			console.log(`Found ${results.rows.length} records`);
		else
			console.log(`Records not found for ${name}`);

		res.send(results.rows);
	}
	catch(error)
	{
		console.log(error)
		res.status(403).send(error); //403 status will appear if the connection was unsuccessful
	}
	finally
	{
		await client.end();
	}
};

Delete = async (id, res) =>
{
	let client = GetClient();
	console.log(`Delete the student with id = ${id}`);
	try
	{
		await client.connect(); //Accessing the database through the webservice

		let query = format('DELETE FROM "Student" WHERE "Id"=%L', id);
		let results = await client.query(query);

		if(results.rowCount > 0)
		{
			console.log('Record deleted');
			res.send({});
		}
		else
		{
			console.log(`Failed to delete record for Id = ${id}`);
			res.status(409).end();
		}
	}
	catch(error)
	{
		console.log(error)
		res.status(400).send(error); //400 status will appear if the delete request was unsuccessful
	}
	finally
	{
		await client.end();
	}
};

Patch = async (student, res) =>
{
	let client = GetClient();
	console.log(`Modifying the student with Id = ${student.Id}`);
	try
	{
		//let query: string = 'UPDATE "Student" SET ';
		let queryArgs = [];
		let values = [];
		
		await client.connect(); //Accessing the database through the webservice
		
		if(student.Name != null) { values.push(student.Name); queryArgs.push('"Name"=%L');}
		if(student.Age != null) { values.push(student.Age); queryArgs.push('"Age"=%L');}
		if(student.Course != null) { values.push(student.Course); queryArgs.push('"Course"=%L');}
		values.push(student.Id); //Id of record to change

		let query = format.withArray('UPDATE "Student" SET ' + queryArgs.join(",") + ' WHERE "Id"=%L',
		values);

		let results = await client.query(query);

		if(results.rowCount > 0)
		{
			console.log('Modified the record');
			res.send({});
		}
		else
		{
			console.log(`Failed to modify record for Id = ${student.Id}`);
			res.status(409).end(); 
		}
	}
	catch(error)
	{
		console.log(error);
		res.status(403).send(error); //403 status will appear if the connection was unsuccessful
	}
	finally
	{
		await client.end();
	}
};

module.exports = { Insert, Select, SelectById, SelectByName, Delete, Patch };
Web Server
Server.js
const express = require('express');
const path = require('path');
const server = express();
const port = 80;
const Axios = require('axios');
let dirname = __dirname;

//for parsing application/json 
server.use( express.json());
//for parsing application/x-www-form-urlencoded
server.use( express.urlencoded({ extended: true }));

server.use( express.static( path.join(dirname, '/public')));

server.post('/addstudent', async (req, res) => {
	try
	{
		let containerName = "webservice";
		let serviceResponse = await
			Axios.post(`http://${containerName}:1339/students`, {
				name: req.body["name-textbox"],
				age: req.body["age-numberbox"],
				course: req.body["course-textbox"]
			});
		console.log(`Service response = ${serviceResponse.status}`); //Service response would indicate whether the student has been added successfully or not
		res.redirect('thanks.html');
	}
	catch(error)
	{
		console.log(error);
		res.status(403).end(); //403 status will appear if the connection was unsuccessful
	}
});

server.listen(port, () => console.log(`Example web server listening at http://localhost:${port}`+path.join(dirname, '/public')));
readstudentspage.html
<!DOCTYPE html>
<html>
<head>
<title>Read All Students Page</title>
<meta charset="utf-8" />
</head>
<body>
<form action="" method="POST">
<input id="read-button" type="button" value="Read All Students"/>
</form>

<div id="all-students">Waiting...</div>

<script src="https://cdnjs.cloudflare.com/ajax/libs/jquery/3.6.0/jquery.js"></script>
<script src="/js/readstudentspage.js"></script>
</body>
</html>
Readstudentspage.js
$(function ()
{
	$.ajaxSetup({cache: false});
	$("#read-button").click(ReadStudentsClick);

});

function ReadStudentsClick(e)
{
	$.ajax({
		cache: false,
		type: "GET",
		url: 'http://localhost:1339/students',
		data: '',
		contentType: "application/json; charset=utf-8",
		dataType: "json",
		success: ReadAllResult,
		error: (req, status, error) => console.log("Failed to read students")
	});

	e.preventDefault();
	return false;
}

function ReadAllResult(json, status, req)
{
	let html = "";
	for(let s in json)
	{
		let student = json[s];
		html += `Id: ${student.Id} Name: ${student.Name}<br/>`;
		html += `Age: ${student.Age} Course: ${student.Course}<br/>`;
	}
	$("#all-students").html(html);
}
Addstudentform.html
<!DOCTYPE html>
<html>
<head>
<title>Add New Student Form</title>
<meta charset="utf-8"/>
</head>
<body>
<form action="addstudent" method="POST">
	<label for="name-textbox">Name:</label>
	<input id="name-textbox" name="name-textbox" type="text"/>

	<br/><label for="age-numberbox">Age (Yrs):</label>
	<input id="age-numberbox" name="age-numberbox" type="number" min="1" max="150" value="20" />

	<br/><label for="course-textbox">Course:</label>
	<input id="course-textbox" name="course-textbox" type="text"/>

	<br/><input id="add-button" type="button" value="Add Student"/>
	<br/><input id="submit" type="button" value="Add Student Submit"/>
</form>

<script src="https://cdnjs.cloudflare.com/ajax/libs/jquery/3.6.0/jquery.js"></script>
<script src="/js/addstudentform.js"></script>
</body>
</html>
Addstudentform.js
$(function ()
	{
		$.ajaxSetup({cache: false});
		$("#add-button").click(AddStudentClick);
	});

function AddStudentClick(e)
{
	let json = {
		name: $("#name-textbox").val(),
		age: parseInt($("#age-numberbox").val()),
		course: $("#course-textbox").val()
	};

	$.ajax({
		cache: false,
		type: "POST",
		url: 'http://localhost:1339/students',
		data: JSON.stringify(json),
		contentType: "application/json; charset=utf-8",
		dataType: "json",
		success: (json, status, req) => console.log("Added student"),
		error: (req, status, error) => console.log("Failed to add student")
	});
	e.preventDefault();
	return false;
}
e-Commerce Application
index.html
<!DOCTYPE html>
<html>

<head>
<title>Home Page + e-Commerce Store</title>
<meta charset = "utf-8" />    
</head>

<body>
	<header class="main-header"> <!-- This header is used for displaying the Navigation bar and the Title of the page -->
		<p class="band-name band-name-large">Students | Store</p>
		
            <nav class="main-nav nav">
                <ul>
                    <li><a href="index.html">Home</a></li>
					<li><a href="addstudentform.html">Add a student</a></li>
                    <li><a href="readstudentspage.html">Display the students</a></li>
                </ul>
            </nav>
			
    </header>
		
		<section class="container content-section"> <!-- This section is where the music albums are located, explains how they will be displayed within the webpage -->
            <h2 class="section-header">Music Albums</h2>
			
            <div class="shop-items">
			
                <div class="shop-item">
                    <span class="shop-item-title">Album 1</span>
                    <img class="shop-item-image" src="images/Album 1.jpg"> <!-- Locates the image source from the file-->
                    <div class="shop-item-details">
                        <span class="shop-item-price">£10.99</span>
                        <button class="btn btn-primary shop-item-button" type="button">Add to Basket</button> <!-- Makes the button for adding to the basket -->
                    </div>
                </div>
				
                <div class="shop-item">
                    <span class="shop-item-title">Album 2</span>
                    <img class="shop-item-image" src="images/Album 2.jpg"> <!-- Locates the image source from the file-->
                    <div class="shop-item-details">
                        <span class="shop-item-price">£9.99</span>
                        <button class="btn btn-primary shop-item-button"type="button">Add to Basket</button> <!-- Makes the button for adding to the basket -->
                    </div>
                </div>
				
                <div class="shop-item">
                    <span class="shop-item-title">Album 3</span>
                    <img class="shop-item-image" src="images/Album 3.png"> <!-- Locates the image source from the file-->
                    <div class="shop-item-details">
                        <span class="shop-item-price">£8.99</span>
                        <button class="btn btn-primary shop-item-button" type="button">Add to Basket</button> <!-- Makes the button for adding to the basket -->
                    </div>
                </div>
				
                <div class="shop-item">
                    <span class="shop-item-title">Album 4</span>
                    <img class="shop-item-image" src="images/Album 4.jpg"> <!-- Locates the image source from the file-->
                    <div class="shop-item-details">
                        <span class="shop-item-price">£14.99</span>
                        <button class="btn btn-primary shop-item-button" type="button">Add to Basket</button> <!-- Makes the button for adding to the basket -->
                    </div>
                </div>
				
            </div>
        </section>

		<section class="container content-section"> <!-- This is the section for the Unique Merch on how layout is presented to the users when in view mode-->
            <h2 class="section-header">Limited Merch</h2>
			
            <div class="shop-items">
			
                <div class="shop-item">
                    <span class="shop-item-title"> Limited T-Shirt</span>
                    <img class="shop-item-image" src="images/Shirt.jpg"> <!-- Locates the image source from the file-->
                    <div class="shop-item-details">
                        <span class="shop-item-price">£20.00</span>
                        <button class="btn btn-primary shop-item-button" type="button">Add to Basket</button> <!-- Makes the button for adding to the basket -->
                    </div>
                </div>
				
                <div class="shop-item">
                    <span class="shop-item-title">Limited-Time Coffee Cup</span>
                    <img class="shop-item-image" src="images/Cofee.jpg"> <!-- Locates the image source from the file-->
                    <div class="shop-item-details">
                        <span class="shop-item-price">£5.99</span>
                        <button class="btn btn-primary shop-item-button" type="button">Add to Basket</button> <!-- Makes the button for adding to the basket -->
                    </div>
                </div>
				
            </div>
        </section>
		
		<section class="container content-section"> <!--This section is what makes the layout for the cart when items are added or removed-->
            <h2 class="section-header">Shopping Basket</h2>
			
            <div class="cart-row">
                <span class="cart-item cart-header cart-column">Item</span>
				</br>
                <span class="cart-price cart-header cart-column">Price</span>
				</br>
                <span class="cart-quantity cart-header cart-column">Quantity</span>
            </div>
			
            <div class="cart-items">
            </div>
			
            <div class="cart-total">
                <strong class="cart-total-title">Total</strong>
                <span class="cart-total-price">£0</span>
            </div>
			
            <button class="btn btn-primary btn-purchase" type="button">Make Purchase</button> <!-- Generates the button for making the purchase-->
        </section>
		
		<script src="https://cdnjs.cloudflare.com/ajax/libs/jquery/3.6.0/jquery.js"></script>
		<script src="/js/store.js" async></script>
		<link rel="stylesheet" href="styles.css" />
		
</body>
</html>
Store.js
if (document.readyState == 'loading') {
    document.addEventListener('DOMContentLoaded', begin) //EventListener is used to enable the functions.
} else {
    begin()
}

function begin() { //Here are where the buttons for the adding and removing items from the carts fucntions are made, along with the cart quantity fucntion.
    let remove_Cart_Item_Buttons = document.getElementsByClassName('btn-danger')
    for (let i = 0; i < remove_Cart_Item_Buttons.length; i++) {
        let button = remove_Cart_Item_Buttons[i]
        button.addEventListener('click', remove_Cart_Item)
    }

    let quantity_Inputs = document.getElementsByClassName('cart-quantity-input')
    for (let i = 0; i < quantity_Inputs.length; i++) {
        let input = quantity_Inputs[i]
        input.addEventListener('change', quantity_Changed)
    }

    let add_To_Cart_Buttons = document.getElementsByClassName('shop-item-button')
    for (let i = 0; i < add_To_Cart_Buttons.length; i++) {
        let button = add_To_Cart_Buttons[i]
        button.addEventListener('click', add_To_Cart_Clicked)
    }

    document.getElementsByClassName('btn-purchase')[0].addEventListener('click', purchase_Clicked)
}

function add_To_Cart_Clicked(event) { //The button function to enable items to be added to the basket
    let button = event.target
    let shop_Item = button.parentElement.parentElement
    let title = shop_Item.getElementsByClassName('shop-item-title')[0].innerText
    let price = shop_Item.getElementsByClassName('shop-item-price')[0].innerText
    let image_Src = shop_Item.getElementsByClassName('shop-item-image')[0].src
    add_Item_To_Cart(title, price, image_Src)
    update_Cart_Total()
}

function add_Item_To_Cart(title, price, imageSrc) { //Adds the details of the item to the basket
	
    let cart_Row = document.createElement('div')
    cart_Row.classList.add('cart-row')
    let cart_Items = document.getElementsByClassName('cart-items')[0]
    let cart_Item_Names = cart_Items.getElementsByClassName('cart-item-title')
    for (let i = 0; i < cart_Item_Names.length; i++) {
        if (cart_Item_Names[i].innerText == title) {
            alert('This item is already added to the cart')
            return
        }
    }
    let cart_Row_Contents = `
        <div class="cart-item cart-column">
            <img class="cart-item-image" src="${imageSrc}" width="100" height="100">
            <span class="cart-item-title">${title}</span>
        </div>
        <span class="cart-price cart-column">${price}</span>
        <div class="cart-quantity cart-column">
            <input class="cart-quantity-input" type="number" value="1">
            <button class="btn btn-danger" type="button">Remove</button>
        </div>`
    cart_Row.innerHTML = cart_Row_Contents
    cart_Items.append(cart_Row)
    cart_Row.getElementsByClassName('btn-danger')[0].addEventListener('click', remove_Cart_Item)
    cart_Row.getElementsByClassName('cart-quantity-input')[0].addEventListener('change', quantity_Changed)
}

function update_Cart_Total() { //when items are added, this function ensures tat the price total is adjusted to what is in the cart
    let cart_Item_Container = document.getElementsByClassName('cart-items')[0]
    let cart_Rows = cart_Item_Container.getElementsByClassName('cart-row')
    let total = 0
    for (let i = 0; i < cart_Rows.length; i++) {
        let cart_Row = cart_Rows[i]
        let price_Element = cart_Row.getElementsByClassName('cart-price')[0]
        let quantity_Element = cart_Row.getElementsByClassName('cart-quantity-input')[0]
        let price = parseFloat(price_Element.innerText.replace('£', ''))
        let quantity = quantity_Element.value
        total = total + (price * quantity)
    }
    total = Math.round(total * 100) / 100
    document.getElementsByClassName('cart-total-price')[0].innerText = '£' + total
}

function purchase_Clicked() { //Here is where the notification appears on screen to notify the user of the purchase.
    alert('Thank you for your purchase from our Store!')
    let cart_Items = document.getElementsByClassName('cart-items')[0]
    while (cart_Items.hasChildNodes()) {
        cart_Items.removeChild(cart_Items.firstChild)
    }
    updateCartTotal()
}

function remove_Cart_Item(event) { //The function carried out when removing items from the cart.
    let button_Clicked = event.target
    button_Clicked.parentElement.parentElement.remove()
    update_Cart_Total()
}

function quantity_Changed(event) { //When the quantity is adjusted by the user, this fucntion is called to make that adjustment.
    let input = event.target
    if (isNaN(input.value) || input.value <= 0) {
        input.value = 1
    }
    update_Cart_Total()
}
Styles.css
@import url('https://fonts.googleapis.com/css?family=Raleway:300,400,700');

@font-face {
    font-family: "Booter - Zero Zero";
    src: url("Fonts/Booter - Zero Zero.woff") format("woff"),
         url("Fonts/Booter - Zero Zero.woff2") format("woff2");
    font-weight: normal;
    font-style: normal;
}

* {
    box-sizing: border-box;
    font-family: Raleway;
    color: #777;
}

html, body {
    margin: 0;
    padding: 0;
    min-height: 100%;
}

.nav ul {
    margin: 0;
}

.nav li {
    display: inline;
}

.nav a {
    display: inline-block;
    padding: .5em;
    color: white;
    text-decoration: none;
}

.main-nav {
    text-align: center;
    font-size: 1.1em;
    font-weight: lighter;
    border-bottom: 1px solid rgba(255, 255, 255, .3)
}

.main-nav li {
    padding: 0 2%;
}

.nav a:hover {
    background-color: rgba(255, 255, 255, .3)
}

.main-header {
    background-color: rgba(0, 0, 0, .6);
    background-image: url("Images/Header Background.jpg");
    background-blend-mode: multiply;
    background-size: cover;
    padding-bottom: 30px;
}

.band-name {
    text-align: center;
    margin: 0;
    font-size: 4em;
    font-family: "Booter - Zero Zero";
    font-weight: normal;
    color: white;
}

.band-name-large {
    font-size: 4em;
}

.content-section {
    margin: 1em;
}

.container {
    max-width: 900px;
    margin: 0 auto;
    padding: 0 1.5em;
}
.section-header {
    font-family: "Roboto";
    font-weight: normal;
    color: #333;
    text-align: center;
    font-size: 2.5em;
}

.about-band-image {
    float: left;
    height: 200px;
    width: 200px;
    margin: 15px;
    border-radius: 50%;
}

.main-footer {
    background-color: #56CCF2;
    color: white;
    padding: .25em 0;
}

.main-footer-container {
    display: flex;
    align-items: center;
}

.main-footer-container ul {
    flex-grow: 1;
    text-align: end;
}

.footer-nav li {
    padding: 0 .5em;
}

.footer-nav img {
    width: 30px;
    height: 30px;
}

.btn {
    text-align: center;
    vertical-align: middle;
    padding: .67em .67em;
    cursor: pointer;
}

.btn-header {
    margin: .5em 15% 2em 15%;
    color: white;
    border: 2px solid #2D9CDB;
    background-color: rgba(255, 255, 255, .1);
    border-radius: 0;
    font-size: 1.5em;
    font-weight: lighter;
    padding-left: 2em;
    padding-right: 2em;
}

.btn-header:hover {
    background-color: rgba(255, 255, 255, .3);
}

.btn-play {
    display: block;
    margin: 0 auto;
    color: #2D9CDB;
    font-size: 4em;
    border-radius: 50%;
    width: 100px;
    height: 100px;
    padding: 0;
    text-align: center;
}

.btn-primary {
    color: white;
    background-color: #56CCF2;
    border: none;
    border-radius: .3em;
    font-weight: bold;
}

.btn-primary:hover {
    background-color: #2D9CDB;
}

.shop-item {
    margin: 30px;
}

.shop-item-title {
    display: block;
    width: 100%;
    text-align: center;
    font-weight: bold;
    font-size: 1.5em;
    color: #333;
    margin-bottom: 15px;
}

.shop-item-image {
    height: 250px;
}

.shop-item-details {
    display: flex;
    align-items: center;
    padding: 5px;
}

.shop-item-price {
    flex-grow: 1;
    color: #333;
}

.shop-items {
    display: flex;
    flex-wrap: wrap;
    justify-content: space-around;
}

.cart-header {
    font-weight: bold;
    font-size: 1.25em;
    color: #333;
}

.cart-column {
    display: flex;
    align-items: center;
    border-bottom: 1px solid black;
    margin-right: 1.5em;
    padding-bottom: 10px;
    margin-top: 10px;
}

.cart-row {
    display: flex;
}

.cart-item {
    width: 45%;
}

.cart-price {
    width: 20%;
    font-size: 1.2em;
    color: #333;
}

.cart-quantity {
    width: 35%;
}

.cart-item-title {
    color: #333;
    margin-left: .5em;
    font-size: 1.2em;
}

.cart-item-image {
    width: 75px;
    height: auto;
    border-radius: 10px;
}

.btn-danger {
    color: white;
    background-color: #EB5757;
    border: none;
    border-radius: .3em;
    font-weight: bold;
}

.btn-danger:hover {
    background-color: #CC4C4C;
}

.cart-quantity-input {
    height: 34px;
    width: 50px;
    border-radius: 5px;
    border: 1px solid #56CCF2;
    background-color: #eee;
    color: #333;
    padding: 0;
    text-align: center;
    font-size: 1.2em;
    margin-right: 25px;
}

.cart-row:last-child {
    border-bottom: 1px solid black;
}

.cart-row:last-child .cart-column {
    border: none;
}

.cart-total {
    text-align: end;
    margin-top: 10px;
    margin-right: 10px;
}

.cart-total-title {
    font-weight: bold;
    font-size: 1.5em;
    color: black;
    margin-right: 20px;
}

.cart-total-price {
    color: #333;
    font-size: 1.1em;
}

.btn-purchase {
    display: block;
    margin: 40px auto 80px auto;
    font-size: 1.75em;
}
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