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INTRODUCTION:
It was asked to write a report that explains the term of cloud computing, in this report will evaluate the advantages and disadvantages of deploying websites to the cloud. When it comes to the cost implications will provide suitable examples to support my arguments. Will cover the reliability and scalability of these approaches and will also cover the main principles in cloud computing.
[bookmark: _Hlk69302619]In this module we learn technologies known as Node.js and Docker. We learn these technologies it allows developers to build web application that can be deployed into the cloud. The report is also covering virtualisation, virtual machines, and containers, will be explaining the fundamental differences, and will be explaining driving forces behind the adoption of Docker.
will be evaluating the development process when you creating applications using node.js applications that can be run in Docker. 

Part 1:
Found out that cloud computing is a technology that is on-demand on computing services from applications to storage and processing power over the Internet with pay-as-you go pricing. A lot of companies use this service because they do not have to buy, own, and maintain physical data centers and servers, companies can access technology servers for example if a company needs a computing power, storage, and databases. They can pay for the server they need and one of the biggest cloud computing providers are AWS, Microsoft Azure, and Google Cloud [1].
The way that cloud computing works is that companies would rather not own their own data centers, they would rather rent so they can access all servers. This technology is used by a lot of companies and each company might use for different reason, but they usually use it for data backup, disaster recovery, email, virtual desktops, software development and testing, big data analytics, and customer-facing web applications. 
The companies that use cloud computing services can choose different range of services from the basics of storage, networking, and processing power through to natural language processing and artificial intelligence. Cloud computing is useful because any service that does not need you to be physically there with the computer hardware you can access the service through cloud.
Cloud computing is used by many companies for example when a user saves a photo on their phone it usually saved in the cloud as back-up and even Netflix uses cloud computing to run their video streaming service [2]. 



The benefits and drawbacks of deploying applications to the cloud: 
[bookmark: _Hlk70299094]Many companies have been using cloud computing for decades because of the efficiencies, cost-benefits, and competitive advantages it holds. Found out that 69% of businesses are using cloud services to run their company and 18% of businesses are planning to implement cloud computing solutions at some point. Found out companies that invest in big data, cloud, mobility, and security has more revenue growth than their competitors. Now days, a lot of tech-savvy businesses and industry leaders have notice that cloud computing has many benefits. They found out that using this technology will allow them to be more well-organized to run their organizations, using this technology allow them to offer better service to their customers, and using this technology allow them to increase their profit. Will go through in this report all the benefits of deploying applications to the cloud. 

Benefits:
Cost saving:
The first advantage of deploying your applications to the cloud is that you do not have to worry about the price tag because you not alone, there are 20% of organisations that concerned about the initial cost of implementing a cloud-based server. These organisations use this technology because it allows them to easily access their data and it allows them save time. Companies that offer cloud computing services allow you to pay-as-you-go and it allows you to get exactly as much space storge as you need, you do not pay the space that you do not use.
Security:
There are a lot of companies that have security concerns when it comes to cloud computing, because cloud computing allows you to access your data remotely and cybercriminals can do the same thing, they can access data remotely. But cloud hosts full-time job is to overcome these security issues and carefully monitor security.
Disaster Recovery:
There are always things that out of your control and now days if you are offering a service to a million of customers you as company have a small amount of unproductive downtime can cause the company to lose a lot of money. There may be no way for a company to prevent disasters that could harm a company, but here is where cloud computing becomes useful because it allows you to speed up the recovery time and cloud computing allows you to quickly recover your data if the company face natural disasters to power outages.




Automatic Software Updates:
Companies who like to get things done, do not like to wait for system updates to be installed. But cloud-based application will automatically be updated itself, and companies use cloud because they do not have to have IT department to perform a manual update. Companies uses this technology because it saves valuable IT staff time and money spent outside IT consultation.
Sustainability:
Now days companies are trying to make the planet better place and companies trying to place a recycling bin in the workplace that they operate, and they claim that they are doing their part to help the planet. If companies want to make the planet better place, they should come up a solution that address wastefulness at every level of a business. Using cloud is more environmentally friendly which means it results in less of a carbon footprint [3].

Drawbacks:
After doing a lot of research, I found out that cloud is the best thing for small companies, but it also has disadvantages just like any other technology that is used by small companies. Will go through all the disadvantages that cloud has and bellow there are numbers of disadvantages.
Possible downtime:
The disadvantage of using cloud computing as small company is that you dependent on the reliability of your internet connection. When you Internet connection goes offline, your offline and if the Internet connection suffers from frequent outages or slows down, cloud computing may not be useful to your company. 
Before your company uses cloud, you must consider how dependent your business would be on cloud reliability because the big companies that provide cloud computing sometimes suffer server outages. Apple iCloud had a 7-hour outage on May 20, 2015 that affected email and other cloud services such as iCloud, Documents. If you have a small business and you have the event of a prolonged outage of your cloud services, you could lose a lot of customers which can cause you to lose a lot of money.






Security issues:
When you using cloud computing it means you storing your data on internet computing. The big companies that provide cloud computing services have always advertise that they have the latest data security systems, and they do this so you can use their services and they know that data security is a big concern.
If your company is using cloud computing, your customers data can be accessed from anywhere on the internet, which means if a data breach occurs through hacking or weak username/password security. your company is data can be compromised.
We all know that secure companies have more data breaches, there is government department known as IRS (United States federal government responsible for collecting taxes) who you would think that they have one of the most secure systems, but this government department have experienced a data breach.
Inflexibility:
When you are using cloud computing services inflexibility can be serious disadvantage of cloud computing. When your company is trying to choose a cloud computing provider make sure you do not use one cloud provider forever because their applications and data formats may not allow you an easy transfer/conversion of information into other systems.
Some cloud providers will purposely attempt to lock you in as customer, so you can use software/hardware that is impossible/ expensive for you to switch another cloud provider.
Customer Support:
One of the main disadvantage of cloud computing at early stage was poor customer service and now most of the cloud providers had made some improvements regarding technical support, but if you want a good service for your company it comes at a price.
The companies that provider cloud computing services for example google has a support package for their cloud platform that is currently costs $100/month which allows you to have 4-hour response time (during business hours only) and this is do not include phone support.
If your start-up company needs a technical support, make sure that your cloud provider has a lot of options for available for technical support, and technical supports could be through the phone [4].
Cost implications: 
After doing a lot of research, found out that you could use google cloud as storge or to manage your data. We will talk about the price tag, for example have you ever gone food shopping while you are hungry, and you ended up spending over your budget and that why you might use shopping list when you are at the supermarket. This type of planning can be use with cloud computing too and just like a shopping list, it is a good idea to predict and track your data usage so you can anticipate your monthly costs. Since cloud computing billing is a little bit more complicated than grocery shopping, I will need to talk about using examples/scenarios to support my arguments. Pricing is a compilation of few different components according to google:
· Data storage 
· Networking
· Operations
· Retrieval fees 
· Early deletion fees
[image: ][image: ]These components each one of them has its own price tables, that shows cost based on factors such as region and operation type. Which means each company is total cost will be completely different and based upon specific requirements. For example, if your company have the following (screenshot bellow) storage usage, let us find out how much your company will pay. The first two lines are in the data category and according to google cloud documentation data storage costs apply to your at-rest storage of your data in cloud storage. By the way at-rest means that the data is physically on disk itself. Regional/multi- regional storage allows you to store data that is frequently accessed. For example, your company is picked multi- regional storage, your company cost is $0.026 per GB and the total cost for multi-regional storage for this month is going to be $1,597.44 [5].

Reliability:
When users access a web application or mobile application, they expect that the application is up and running. They are aware that they can access the application from any device at any time from any location and there will not be any interruptions or downtime.
There is not a system that is 100% reliable in the real world, because things will go software failure, security breaches, users errors and other unexpected incidents.
Reliability is very important in cloud computing for companies of any size. When you are deploying your application to the cloud, make sure that the cloud provider is thoroughly tested against a variety of real-world scenarios. This is tells you a lot about how reliable the cloud provider is because this is tells you that they will meet customer expectations.
Scalability:
scalability is very important in cloud computing because as business grows, you might want to be able to seamlessly add resources without losing quality of service. When your business demand resources decrease, you must be able to downscale your system quickly and efficiently, so you do not have to pay for resources you do not need.
[bookmark: _Hlk71373331]Now days cloud computing is very scalable because these cloud providers have the necessary hardware and software in place. For example, cloud providers use virtual machines which will allows customers to easily add resources to VMs at any time with minimal impact [6].
Node.js and Docker:
After doing a lot of research, found out that Node.js is an open, cross-platform and this technology is also known as JavaScript and JavaScript is used by all most every browser now days. This programming language is used for the backend runtime environment [7].
[bookmark: _Hlk71462012]Docker is a technology that is used for building application and this technology is a set of platform as a service products which uses OS-level virtualization to deliver software in packages called containers. Docker uses containers to be isolated from one another and then it basically bundles the software, libraries. So, they can communicate with each other through well-defined channels [8]. 
If you are someone who writes software, there is a high chance that you might heard the technology known as Docker, this tools it helps developers to run their applications within containers.
Found out that containers and virtual machines achieve the similar goals because they both isolate the application and its dependencies into a self-contained unit which can be run on any operating system. These technologies are so use full because it removes the need for physical hardware, which allowing companies to achieve their goals more effective by using computing resources and by using these technologies it allows them to saving cost effectiveness.
Even though, these technologies solve the same problem, but they are different when it comes to their architectural approach. 
Virtual Machines:
[bookmark: _Hlk71544441]After doing a lot of research, found out that virtual machine is basically an emulation of a real computer which allows you to execute programs just the way you would execute programs on real computer. Virtual machine does this by running on top of a physical machine that is using hypervisor and hypervisor is basically a software, firmware, or hardware that virtual machine is running on top of hypervisors which also runs on a physical computer known as the host machine. Your computer provides the virtual machine with resources like the RAM and CPU. As before the virtual machine is running on the host machine which uses hypervisor that is known as guest machine. The hypervisor it contains the application and everything that it needs to run the application. 

Container:
[bookmark: _Hlk71723122]Now we all know that virtual machine provides hardware virtualization and where the other hand container provides the operating-system-level virtualization which removes the user space. After doing research, found out that containers are bit like virtual machine, the process of containers is by having private space for processing, it can run commands as root, and it also has a private network interface which also allows custom routes and iptable rules, can mount file systems. Found that containers and virtual machine have big difference because containers can share the host system kernel with other containers.
As said before all the containers have their own isolated user space and it does this so it can allow multiple containers to run on a single host machine. When you are using containers, you can see that all the OS level architecture has being shared across containers and all you must do is by creating from scratch are bins and libs, this is the reason that makes containers so lightweight.
Docker:
Docker is technology that is an open source based on Linux containers and this technology uses Linux Kernel and it has similar features like namespaces and control groups that allow you to create containers on top of an OS. This technology is not new because google has being using for years.
People use this technology for many reasons, but main reason that people are using this technology is:
· Ease of use
· Speed
· Docker Hub
· Modularity and Scalability
Ease of use: Docker is easy to because it has made easier for developers to take advantage of containers, so they can quickly build and test portable applications. Everyone is using it because it allows them to package their application on their laptop which can be run unmodified on anywhere.
Speed: People use Docker because is very lightweight and fast. The reason that Docker is so lightweight is because it has containers that is sandboxed environments which is running on the kernel that takes up less resources. What is so great about Docker is that you can create and run a Docker container in few seconds, where the other hand virtual machine might take longer because it must be boot up virtual operating system every time.
Docker Hub: Many users have benefited from the Docker Hub, because Docker Hub has tens of thousands of public images which created by the community that are readily available for use. Developers can easily search for images that you need, and images are ready to pull down and use them without modification.
Modularity and Scalability: Many people use Docker for many reasons, but it allows Developers easily to break out their application’s functionality into individual containers. For example, Software Developer might want to have their database running in one container and your server running in another while your node.js application is running in another. Docker is very easy when it comes to linking these containers together to build you own app, which making it a lot easier to scale or update components independently in the future [9].
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Pricing

category Type of Usage Amount
Datastorage  Standard Storage in a multi-region 6078
Datastorage  Nearline Storage in a muiti-region 10078
Network Egress to the Americas and EMEA 2578
Network Egress to the Asia-Pacific 2578
Network Ingress 3078
Operations Class A operations (object adds, bucket and object listings) on Standard Storage data 100,000 operations
Operations Class B operations (object gets, retrieving bucket and object metadata) on Standard Storage 10,000,000
data operations
Operations Class B operations (object gets, retrieving bucket and object metadata) on Nearline Storage 1,000,000 operations
data

Retrieval Data retrieval (the Nearline Storage portion of your overall data egress) 1078




