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Cloud computing is quickly becoming the new standard organisations are adopting. It makes computing resources readily available like computing power and storage. This report will look into the aspects of how cloud computing benefits its user and touches on how it works with information sourced from research papers and websites. 
[bookmark: _Toc123844195]Cloud Computing	
“Cloud computing” is a general term used to cover the aspects of the delivery of computing services. It is a way to deliver computing resources like storage, processing power, databases and applications over the internet. Users are no longer required to install or maintain these services on their personal computers in order to access them whenever they need to. Instead, a network of servers that is controlled and maintained by a cloud computing provider provides the services, which can be flexible, scalable and on demand [1].
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There is a high number of benefits and drawbacks to deploying applications to the cloud. Money is usually the first consideration with any project and using cloud services can be really expensive. Many cloud service providers offer trial periods or free testing. This is useful for organisations that want to test their application in the cloud. This option may only useful for small businesses or for a project that is just starting as it would take a lot of work to migrate a current production application to the cloud for testing.
Many cloud service providers can offer additional tools to aid with currently deployed applications. These may come as optional extras, accruing additional costs.
For example, deploying a small, specialised website that has one purpose and is not predicted to become larger and doesn’t need a database to function, makes a lot of sense to deploy to the cloud. Hopefully there is revenue stream to support it, but it is probably cheaper and definitely easier than setting up your own infrastructure to serve the website. According to Amazon, this type of website could be free or a few dollars a month [2]. This is a huge benefit for small applications.
For larger, dynamic websites where parts of the HTML are served upon request from a database. Along with a database being used to store user information, the cost can increase dramatically, but is still at a lower entry cost than on-premise servers. With applications that will increase in size, pay as you go options are available with cloud providers for scalable applications. This will adjust the cost to only what is used. This is a great option and as an application grows, it’s increased revenue will help with the cost of the cloud deployment price increases [3].
All of the server maintenance is taken care of by the provider, reducing the effort needed by the customer and removing the need to have network engineers that would execute the server maintenance, further reducing costs.
The deployment and future deployments to the cloud are made simple and quick as there is great documentation written by your provider and that walks you through it using their deployment managers through the CLI. All of this information is easily accessible [3].
In addition to these features, other properties of cloud services can include backups and security to an extent. The backup feature may be done by the provider, or left to the customer and may be included with the current service price or be an additional cost. This could hike the price quite significantly if there is a particularly large application stored multiple times in the cloud. But a further advantages of the cloud is that there is a near limitless amount of storage.
A way to take advantage of having multiple copies of your app deployed to the cloud would be to host them in different regions. For example, if there are a lot of users in European countries, it makes sense to have a European deployment. This will reduce latency for users in Europe, resulting in a faster feeling application resulting in a better user experience [4]. This can also aid with the continuous deployment of an application. For example, if the cloud service went offline in one region, traffic may be able to be redirected to another, allowing for users to continue using the application.
Finally, to keep these cloud deployments secure, the cloud provider may take care of this for an additional cost, or provide features that help the customers in some way, but this mainly secures the cloud provider with encryption and firewalls. Most of the time, it will be up to the user to make sure their application is secure and they should be doing this anyway.
Customers should know that they are essentially surrendering all of their information to the cloud provider and that these cloud providers are well known and the target of attacks so investing in good security measures for the application itself is a must [3]. Further security risks that may increase the spending needed on securing an application for the cloud are that it can be harder to audit the application. This could be down to the low controllability over the deployed application as it is essentially in someone else’s hands. Furthering this the technology is fairly new, so the standards or best practices for securing the cloud and cloud based applications may have not been discovered yet, meaning there could be security holes [5].
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Virtualisation is a process that uses software to split the machines hardware, like the CPU and RAM to be used for virtual machines. These virtual machines run on the host and are individual machines that have their own operating systems. Virtualisation allows for the allocation of resources to make isolated environments that can be used for development of applications. These environments can be easily created, destroyed and restored. Virtualisation is the technology that drives cloud computing and this shows how people can pay for what they need as customers can scale the power of the computing they need by purchasing more CPU cores or more RAM [6].
Containerisation leverages some of virtualisations characteristics but it a more lightweight way. Containers share the operating system with the host but still allows for the isolation of applications within the container. Due to their lighter weight they can be created, destroyed and restored a lot quicker and easier. A containers portability is also very good. It is much smaller than a virtual machine so can be copied easily [7].
But a quicker way that works with the containerisation tool of Docker is creating images of a container. These images or snapshots are basically a read only configuration that can realise the container. These images are small, so storing them on the cloud would be quite cheap. The image would be run with Docker inside of a container along with the other files needed for it to run, such as reading a package.json file to install dependencies for the application. This is generally a quicker way than copying the container or the files themselves as moving a node_modules folder is a time consuming process [8].
Images are a big driving force behind the adoption of Docker, especially in the cloud services area. Containers can be realised and deployed when needed and the exact amount of virtualised hardware can be allocated to that virtual environment for the application. There can also be different versions on the same application deployed, for instance different languages on a website for different regions. This provides a cost effective solution for organisations that need the variable computing power but don’t want on-premise systems.
In addition to container images portability they are also interchangeable with other containerisation applications that support the same container formats. Therefore a docker desktop made image could be run on another application like rkt (Rocket). This is something to consider as cloud service providers may use a different containerisation application [9].
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The development process of producing node.js applications that can be run in Docker seems to be fairly straight forward and quite simple. Starting by building or using a provided Dockerfile that creates an image which can be run as a container. This file does a lot of the heavy lifting by installing the software needed. Pairing this with the YAML configuration file, the installed software can be run in different containers served to different ports. This allows for a rapid setup for something like a web server project. The database can be created along with the web server and service and all run with a single command or button from the Docker desktop app. Now with all of the containers running on their own ports they can communicate with each other. This saves potentially having to find a way to serve each process individually, like the database and any networking that may be required. This is a huge benefit of Docker and it can save learning about many different things and put focus into one place, which is learning about Docker and how to set up containers.
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Figure 1: Docker Containers shows the containers the Dockerfile and configuration YAML file have created. From this they are served and can be accessed from going to “localhost” followed by the port in the browser. A handy thing about the PostGreSQL database is that it is UI driven from the browser making it very easy to set up tables to be written to from there and from the website. Such as a form submission to enrol a new student in a school.
Using node.js to create a project to learn about web services is pretty straight forward. You would start off by installing Node.js to get access to the NPM command in the CLI. From here you can setup your project by initialising it with a package.json file and then installing the packages you need. It gives you access to like ExpressJS which are frameworks specialised in helping you web applications and web services. It makes it quite simple to set up a RESTful API server and has good database integration [10].
Node.js packages can be installed at any time and can help speed up development. For instance the “nodemon” package can be installed to help with web development. A server start script was created that listens for changes in the code and restarts the server and with a refresh of the browser the new website changes will display. This saves having to manually restart the server or restart the container each time a code change is made to view it in the browser.
Docker makes it easier to setup a development environment and make development faster and easier along with a package.json file that installs everything the application and developer needs. This is a really good system for organisations as they can onboard someone and get them setup and working fast.
The Node.js applications running in docker can be saved to an image which can be deployed. If a deployment goes wrong, it can be rolled back to the previous image. This can be used for application versioning.
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Link to video demonstration - https://youtu.be/UTG1-QUps1o 
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