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[bookmark: _Toc93059343]Introduction 
Throughout this report, I will be diving into what cloud computing is. I will explain the terms for it, and giving further information that evaluates the benefits and drawbacks of organise an application that would be saved to the cloud. I will be going in depth about the cost implications and I will provide screenshots of examples that would support my argument for it. In addition to this, I will study the reliability and scalability of this, while explaining the importance of these principles of cloud computing.
I will be conducting research of node.js and Docker as part of my assignment. I will be explaining the fundamental differences between them while referring to virtualisation, and machine learning. 
I will be evaluating the development process of producing node.js applications that can be run on docker. I will provide the report with work I have completed in class.
To top off my work for extra marks, I will add more to my webpage server. I will build an eCommerce application that provides a shopping basket and a checkout function, with a 10–15-minute video of my application.
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Everyday we use cloud computing without even knowing it. Cloud computing is the delivery of on-demand computer services from applications to storage and processing power. This would be over the internet and pay as you go basis. It would transport hosts to their destination via the internet. Everything we do over the internet, known as online, will be saved in the cloud. With the internet travelling underseas, we use satellites to allow data to travel overseas. This is the reason to why we call cloud as it is today. [1]
Cloud Computing is another way of gaining access to the internet without the need of physical servers. We can use it for power, storage and have access to many databases. Many businesses would use cloud commuting for many things, such as recovery of data after natural disasters, theft and many things. 
[bookmark: _Toc93059345]Types of Cloud Computing
	Models
	Description
	Examples

	Infrastructure As a Service 
	This allows the user to have resources like storage, VR, servers etc. Information can be saved online. This is safe and more effective. Great for recovery.  [2]
	Slack, HubSpot etc.

	Platform as a Service
	This would allow a software it be used within the cloud. This is a backbone for developers to help them when designing n application. Work can be progressed in many locations. Another application or third party is needed to secure their data. [3]
	AWS, Google App etc.

	Software as a Service 
	This would allow applications to be access online without an app. This model is more manageable to use. Users can use this without maintaining the software. A third party would be used to secure it. [4]
	Microsoft office, Gmail, Outlook etc.
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[bookmark: _Toc93059347]Infrastructure as a Service (IaaS)
Amazon have benefited using Iaas by moving their application to the cloud. They have done this to replace physical possessions. This would make it easier for them to manage their own server, and other sort of resources in the cloud. Amazon have used this to provide businesses information on 1 platform. Development of a new environment can take place separately. This prevents interference from other environments. In addition to this, if amazon want to upgrade their systems, they will receive minimum errors and upgrades with no extra costs. [5]
Even though Amazon have been using the cloud, they will always take on resent threats, and threats in the future. When Amazon has a new environment, they will need to find time to train staff to learn how to use it. In addition to the drawbacks, customers may find it difficult to access their own data once their data have been stored online. [5]
[bookmark: _Toc93059348]Platform as a Service (PaaS)
IBM have benefited from PaaS in many ways. IBM have found this model a lot cheaper to use than other models I have mentioned. They have a wider range of resources to require, allowing them to store them in the cloud. In addition to this, IBM has no trouble using this due to the fact that they don’t need to purchase, another reason why its cost effective, and install any software to maintain the platform. IBM will have a sand box experience where they can test other things that would work with it. Doing this will flag up errors without interfering with the actual environment. They have used PaaS for many things such as IoT, API development etc. [6]
IBM reported that there are some issues when using this. PaaS is a public friendly model, meaning that it is open for the public to use, but many people are hackers. The model isn’t secure enough to prevent unauthorised users. 
[bookmark: _Toc93059349]Software as a Service (SaaS)
Dropbox is a great example of this. They have used this to increase the amount of software uses rather than application usage to save device storage capacity. After doing research on this, apparently this is beneficial for smaller companies when they use drobox. There aren’t any upfront costs, and no need to install. In addition to this, SaaS reduces any downtime for any changes.
SaaS is sometimes controlled by a third-party company. This would mean that anyone who uses the software version won’t be able to control some features. Drobox may face some security issues. With it being an online service, it can contain subtle information for everyone to see.
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To conclude, I explained why different companies use different model. I have found that some companies are better off using some models, and others aren’t. Except for AWS, where they can use all 3 models. I have found that the models have a better result for their companies. This would include the cost efficiency, the time management etc. I personally think the SaaS is the best model, due to the fact that it requires no install and download time, and the cost of it. I believe some businesses can also benefit from using this if they have tried.
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	Public 
	Private 
	Community 
	Hybrid

	Advantages
	- More Convenient to us.
- No need to enhance software.
- More Reliable.
- Highly Scalable.
- Cost effective.
	- More Secure.
- More effective when designing.
- More Hardware features.

	- It can share data. [5]
- High data security.
- Shared world-wide.
	- High security.
- Flexible.
- Highly Scalable.

	Disadvantages 
	- Low Security.
- Hard to use.
- Difficult to find service plans.
	- Expensive
- More staff needed due to additional resources. [6]
	- Not as popular.
- More Complex.
- Security is depended on the Staff knowledge.
	- requires more resources. [7]
- Third party involvement makes it dangerous. [8]


[bookmark: _Toc93059352]Virtualisation and Containerisation 
Docker is now being used because of its performance today. They are much easier to deploy containers into the cloud. Docker is able to handle more applications running t the same time. Docker allows users to create applications in a more efficient time. It quickly creates applications while other apps are running.
Configuration in code has become more sustainable. It has easy use for it, while being able to deploy it. Docker is beneficial for developers, as they can produce better production in a better environment. Docker is able to contain applications. Once the applications have been contained, they can work independently with the support of docker. [12]
Over the users, containers have differed from its previous versions. Kubernetes is the previous platform that was used before docker. Kubernetes was used to run applications on an OS across a cluster. Docker does its work a node. [13]
Docker is used to manage many apps and background information to allow the CPU use less power for the user when they want to interact with the device. This software would make a structure for the applications, and separate them by using containers. This will allow the user to boot up a software quicker. Containers would separate the applications, and putting them into a quarantine area so it wouldn’t affect the power of the operating system in the device. This would be the same problem with virtual machines if they are saved into the cloud. Virtual machines will need to have an operating system installed in order for it to work. This is why containers are valuable to have in this. It will perform an execution while using the same operating system. No further installation of the operating system would be required. 
The difference between a container and a virtual machine is that the container would share the memory power out on the client’s device, while the virtual machine uses itself to sort the kernel. This maybe a disadvantage for it. 
Containers would be measured in megabytes. The reason for this is because it would use up fewer supplies than virtual machines. With it using less data, this would allow the operating system, or another software to open up sooner.
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Due to Windows 11 complications, I have found it difficult to use docker. I was able to install and download the software, but I was unable to use it. However, I will still explain the development process of producing node.js.
In order to install node, we had to insert this command – 
[image: ]
To make sure that it is downloaded, we check the version – 
[image: ]

In order to use node, we type in “node” and this allows us to use node as JavaScript. In Javascript we would us this – 
[image: ]
On WSL, we would say console.log(“hello”). The screenshot above would display hello 5 times.
We must check NPM is installed by inserting “npm version”, something similar would have been displayed –
[image: ]
This just shows that everything would work. I then would wake an express.js directory.
[image: ]
In the express.js directory, we inserted 3 files along with json – 
[image: ]

Now I created a file called service.js. If I use npm run start, this would compile and run the express service. However, I had errors in my results – 
[image: ]
I was not able to fix this.
When docker is downloaded, we can run our web services on their. Type in Docker-Compose up containing the file – 
[image: ]
I had to use WSL2 in order for it to work, but I had difficulty doing this as I was using Windows 11. I entered the URL and followed the instructions, but I had further errors along the way.
In order for me to see if I had docker working, I ran the version in the cmd prompt by typing in docker –version - 
[image: ]
When loading up docker, we should see the express.js folder inside of it.
[image: ]
Express.js folder would be here.
In the Express.js folder, there would be files that would be opened with json packages in it. Docker-compose would include information such as passwords, files type etc.
[bookmark: _Toc93059354]Video Link

https://youtu.be/47aDZHhmSZY
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