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[bookmark: _Toc124005689]Introduction
In this document the author aims to investigate Cloud computing and its benefits and drawbacks. The document also examines the development process for building cloud applications through tools such as docker and Node.js, discussing its cost effectiveness through containerisation and virtualisation.
[bookmark: _Toc124005690]Cloud Computing
[1]According to Google Cloud, cloud computing is defined as the “on-demand availability of computing resources as services over the internet”. This eliminates the need for enterprises and individuals to buy, configure or manage hardware and software resources themselves. There are three main types of cloud computing models:
Infrastructure as a service – typically offers computing power (Gforce Now [2] – a game streaming service which eliminates the need for a powerful PC and expensive GPU) and storage services (OneDrive [3] – Allows users to access their files from anywhere on any device).
Platform as a service – allows for the development and deployment of cloud apps (Microsoft Azure) without the need for managing and maintaining underlying hardware and software infrastructure.
Software as a service – allows access to apps or other services, typically an end user application (Netflix [4] – unlimited live streaming of movies and TV-series for a monthly fee).
[bookmark: _Toc124005691]Benefits and Drawbacks [5]
The benefits of cloud computing are in some cases immeasurable, in most cases cloud computing is:
· Flexible – Allows users to access any service as long as they have an internet connection. Which in recent years (2019 – 2022) has been crucial to many industries due to Covid restrictions and working from home policies.
· Efficient – Organisations can design and develop new applications without worrying about the underlying physical infrastructure.
· Upgradable and scalable – Cloud based providers are typically inline with the latest innovations, which avoids organisations from investing in obsolete or soon to be obsolete technologies.
· Security – Typically cloud services are more secure than in-house solutions as they are constantly being scrutinised by the experts who use them. 
· Cost effective – Not only do organisations save money on reducing hardware costs by using the cloud, but they also save money by not needing to manually manage their own data centre capacities as the organisation grows. 
Some of the main drawbacks of cloud computing are [6]:
· Downtime – If the cloud goes down for any reason it could incapacitate an organisation which is relying on the services the cloud provides.
· Limited control – Due to the nature of cloud computing it can be difficult to manage and monitor the infrastructure of cloud services as they are owned by the service provider not the user.
· Cloud security and data – Because of its popularity cloud service providers collect huge amounts of data which naturally, make them a target for hackers.
[bookmark: _Toc124005692]Virtualisation and Containerisation
This section covers Docker and Node.js technologies and their use for developing web applications which can be deployed into the cloud. 
[bookmark: _Toc124005693]Docker
[7]Docker is a technology which allows developers to put their application and its dependencies into a package which is then delivered to the cloud. The main benefit of using docker is its container infrastructure. Containerisation refers to packaging applications as portable container images which can run consistently across different types of infrastructure. Containers can also contain sub containers. The example below shows virtual containers which form a virtual network. [8]This is a much cheaper and faster way of deploying this kind of infrastructure as with virtualisation there is no need to buy multiple physical servers. 
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[bookmark: _Toc124005694]Node.js [9]
Node.js is an open-source server environment which allows JavaScript to run on the server, allowing the use of asynchronous programming. Asynchronous programming enables programs to start potentially large task and whilst being able to respond to other events at the same time. Without asynchronous programming servers can only run a single task at a time. Node.js can also generate dynamic page content, create, read, and delete files, collect form inputs, manage data in a database. 
[image: What are the key features of Node.js ? - GeeksforGeeks]
Figure 1: https://media.geeksforgeeks.org/wp-content/uploads/20211025202251/UntitledDiagramdrawio2.png
[bookmark: _Toc124005695]Development Process [10]
Developing web applications in Node.js and Docker involves many key steps. The first step is creating a “package.json” file.
Creating a package.sjon file
This file is used to describe the application and its dependencies. This file is typically created through the npm init command, which runs the user through an easy to use wizard.
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This file is also used to automatically install any dependencies once the “npm install” (npm – Node Package Manager) command is run.  
Creating a server
As shown above the only dependency is express (a framework for creating servers). The next step is to create a server.js file which defines a web app using the express framework.
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Using Docker
Now that we have a web app the next step is containerise it using docker. To do this we first create a “Dockerfile”. The file contains instructions to install app dependencies from the package.json / package-lock.json which are generated when the “npm install” command is run. The docker file also contains instructions to start the server.js and to point docker towards port 8080 which we defined in server.js file.
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It’s important to note that a “.dockeringore” file should also be created with the following instructions: 
[image: Shape

Description automatically generated]
These instructions tell docker to ignore debug logs and node modules, so these files are not copied onto the Docker image (npm install will automatically reinstall required dependencies). The ignore file functions in a similar way to .gitinore files and instructions, Allowing for more efficient use of version control solutions such as Git: 
Using Git
[11]Git is a version control system that allows developers to automatically track and manage changes to files. Files stored on Git Hub are available to copy from the cloud through code spaces referred to as repositories, which are available on any device.
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Templating engines [12]
There are many ways to start developing web apps now that the backend infrastructure is set up. For example, database servers and template engines can be easily installed through Node package manager. A template engine such as EJS (embedded JavaScript) takes standard HTML code and transpiles it to JavaScript so that the HTML page can be returned by the web server. 
Typically, a template engine follows these rules:
· Be very simple so that non-developers can use them.
· Provide a distinct boundary between the developer and designer.
· Data is fed to the engine by the developer and the designer generates the HTML / CSS to determine how it renders the data.
[bookmark: _Toc124005696]Conclusion
In this document the author has researched and discussed cloud computing and it’s benefits and drawbacks, regarding deploying applications into the cloud. The author has also examined the development process using specific technologies such as Node.js, Docker and Git. Exploring Docker’s containerisation and virtualisation features.
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"name": “"docker_web_app",
"version": "1.0.0",
"description”: "Node.js on Docker”,
"author": "First Last <first.last@example.com>",
"main": "server.js",
"scripts": {
"start”: "node server.js"
1
"dependencies"”: {
"express”: "~4.16.1"
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‘use strict’;

const express = require(‘express’);

// Constants

const PORT = 8080;
const HOST = '0.0.0.0";
// App

const app = express();
app.get('/', (req, res) => {

res.send('Hello World');
1)

app.listen(PORT, HOST, () => {
console.log( Running on http://${HOST}:¢
1)
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# Create app directory
WORKDIR /usr/src/app

# Install app dependencies

# A wildcard is used to ensure both package.json AND package-lock.json are copied
# where available (npm@5+)

COPY package*.json ./

RUN npm install
# If you are building your code for production

# RUN npm ci --only=production

# Bundle app source

COPY .

EXPOSE 8080

CMD [ "node", "server.js" ]
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