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[bookmark: _pcydsu2zqk3h]Introduction
The term cloud-computing is often used to describe services that are done through the world wide web such as cloud storage. Cloud-computing is a relatively new area in computing and is expanding at a rapid rate. Using cloud-computing services can be very beneficial to many people who aren’t able to get a powerful computer. There are many benefits of using cloud-computing services but with benefits comes drawbacks. Cloud-computing does have some cost implications which will be discussed. Some examples of cloud-computing could be google because they have a wide variety of cloud services such as google drive which is a cloud based storage system but it also has cloud-based software like text editors and spreadsheet software. Google’s cloud services are free unless you want more storage which will cost you. Github is another type of cloud-computing where developers can upload projects on the github servers where other developers can clone, edit and delete then re-upload back onto github. This allows fast paced development when working in teams. Github also includes version control which is essential for development. Virtual machines are another popular use in cloud-computing because of their security and quick testing capabilities.
[bookmark: _wcus5ea1h8m]Cloud Computing
[bookmark: _mxnshfkzwfxj]Benefits
There are various benefits to people and businesses. These benefits include reduced costs for hardware. This means that because all of the computing is done through the cloud, all that is needed is a fast internet connection. This reduces hardware costs because the machines don't need anywhere near as much power for the tasks needed. This is also a benefit to the software side of the computers because all the cloud-computers are all updated and secured by the provider and sometimes they may even include free software.
Cloud storage is another benefit to using cloud-computing. This is a benefit because all the data is stored off site on a secure server so physical theft does not have as much impact on a business. Cloud storage is also useful for backups if a power outage or natural disaster were to occur. This also allows people to work from anywhere and access data from anywhere such as on holiday or at home.
Another benefit to cloud-computing is how flexible it can be. If there is the need for more storage space for example then instead of upgrading a complex infrastructure of a network you can just pay a bit more money to a provider and they can do it for you instantly. This is also a benefit for software because it saves time and costs of installing a piece of software on every machine. This benefit leads on to the next which is scalability.
Scalability is a benefit because the infrastructure of the systems can be scaled to meet the needs at any time for example, if you need a more powerful machine to complete a task you can pay more for an upgraded provider. This is also good because once you are done you can always go back to the previous plan to save costs.
Fast deployment is another benefit to cloud-computing. If a new company wants to start up somewhere or an already established business wants to expand they can do it quickly and easily with cloud-computing. A fully functional system can be set up in a day minimum which is much faster than traditional methods.
Another benefit is that cloud-computing is it’s sustainability. Using cloud-computing is more environmentally friendly and has a smaller carbon footprint than non cloud-computing solutions. Using cloud-computing will save on data center energy consumption.
A final benefit to cloud-computing is the security. Cloud-computing is much more secure than traditional computing. Cloud-computing has the benefit of having the most up to date security software pre-installed which saves time and money.
[bookmark: _81itlvrrku95]Drawbacks
While cloud-computing has many benefits, it also has a few drawbacks that can tip the edge on whether or not a company wants to use it’s services. Some drawbacks of cloud-computing include varying performance. Cloud services are shared between everyone using the service so if someone is being greedy or the host is being DDoSed then the whole infrastructure can slow down which costs money and time.
	Another drawback to cloud-computing is that the host provider is prone to having outages which means everyone using the service will be down for the period of time it takes to get back up. Businesses are unable to operate if the servers are down which can cost money and time, this will also take a toll on the providers reputation.
	While the security is a benefit it can also be a drawback. This is a drawback because if the host provider is compromised that will result in a huge data breach of all companies using this host. This can have a huge impact on the users and the host. When using cloud-computing the host provider has access to all of your data that is stored on their servers.
	Another drawback of cloud-computing is that it requires an internet connection to be able to access the services and data storage. A slow internet connection also ties into this drawback because if the connection is slow then the entire system will be slow. This can cost time and money. You have no choice of working offline unless you have a local copy of the data that can be backed up later on.
	Some cloud providers can have a lack of support which can be a problem when there are technical difficulties. It can make using their systems a nuisance and would cost time and money trying to fix the problems. An example of a lack of support is that the host only provides an FAQ which might not be sufficient.
	Limited bandwidth is another drawback of cloud-computing. Some providers may limit the bandwidth usage. If you exceed the bandwidth limit then you could be charged even more which can add up and be a significant cost over time.
[bookmark: _yde7dj5outy6]Costs
Cloud-computing can be very costly while also saving costs. Cloud-computing can be expensive depending on what it is being used for. If more storage space is needed then more money will need to be spent to upgrade to a higher storage solution. If more powerful machines are needed then more money will also need to be spent to upgrade to better cloud-computers. Both of these combined can be quite costly on their own.
	Cloud-computing can also save costs because it does not require the top end hardware to work saving on costs of hardware for staff. If there are hardware technical difficulties then that is up to the provider to fix which can also save costs on hardware replacement and maintenance. The costs of cloud-computing can vary depending on many factors, these can include network costs, storage costs, hardware costs and additional fees such as software licensing.
[bookmark: _yde7dj5outy6]Reliability
Cloud-computing services can be very reliable to use but the reality is they will never be 100% reliable, this does not mean they are a good viable choice. Users can most often than not trust the host provider to have their services running 24/7 at maximum speed. If a cloud-computing provider is hacked or down quite often then this can damage the reliability of the providers reputation and reliability. The reliability of cloud-computing can also be improved on the users end by doing things such as having a fast network speed. You will also need to rely on the cloud provider to keep all your data secure on their servers.
[bookmark: _yde7dj5outy6]Scalability
It is essential for cloud-computing to be essential to make it a worthwhile investment. Cloud-computing must be scalable for businesses because they will need to expand their resources as the business grows. This also means more hardware will need to be added. Downscaling is also important for when a company wants to or needs to cut back on resources they are not using to be efficient and save costs. Cloud-computing scalability should be automatic to provide the best experience for users. If it is automatic, users won't be able to tell when resources are taken or added making it feel like a seamless experience and that the users have the required amount of resources. There are different types of scalability. The different types include vertical scaling sometimes referred to as scaling up, horizontal scaling sometimes referred to as scaling out and autoscaling. Vertical scaling is when you add more power such as more RAM to the current pool of machines in the system. Horizontal scaling is when you add more machines to the pool itself. Autoscaling is when the vertical and horizontal scaling is done automatically. If there is a need for a more flexible approach then horizontal scaling is the optimal choice because you're not limited by the hardware being used. Horizontal scaling is also good for redundancy so if one machine fails the system will still work and run but on one machine the whole operation will be down.
[bookmark: _iy3dijfgq2kk]Example
An example of cloud-computing by a big business is Netflix. Netflix uses AWS (Amazon Web Service) to handle all of their resources. It took Netflix 7 years to fully move over to cloud-computing. From 2007 to 2015 Netflix has grown over 1000x which means the need for scalability of resources is extremely important. Although money was not a problem for Netflix they say that by moving to a cloud-computing solution they pay a fraction of what the data centers cost them. AWS has services all over the world which allowed Netflix to take advantage of this and deploy their video streaming service to 130 different countries. Netflix uses AWS for essentially everything they do, it is a core part of their systems. Netflix uses horizontal scaling to be able to expand while being flexible and mitigating redundancy problems of hardware.

[bookmark: _rt2iypopwbde]Virtualisation & Containerisation
[bookmark: _pypcahrffnvz]Virtualisation
Virtualisation is the process of taking physical IT infrastructure such as servers and network equipment and making them into software counterparts. Virtualisation is done to reduce costs by allowing companies to reduce the amount of hardware they need to maintain their systems. Virtualisation also decreases digital footprint. Instead of having multiple machines using their own operating systems, you can have all those machines virtualised where they run from one main machine. The virtualised machines are known as virtual machines. The main computer shares all of its components equally between each virtualised instance. Virtual machines are much more efficient and secure than if it was its own physical machine.
[bookmark: _o8rvyksiglkg]Docker & Containers
Docker is an open source platform that is used by many developers because of its efficiency and ease of use for development. Docker allows the use of multiple different languages, frameworks, architectures and interfaces to be grouped into what they call a container. Containers are a standard unit of software that allows developers to isolate their projects from their environment. This means that the projects will work on any machine no matter the operating system which can save development costs. Docker can be run on many platforms such as data centers and the cloud. Docker is able to automatically test any changes made to code on its test repositories. Test repositories are isolated environments where code is tested then once the tests are done, the code can either be pushed to the main repository or simply left alone. An advantage to using containers is that they are small in size, highly portable and relatively fast. Containers do not need guest operating systems for each container making it very efficient. Containers require less resources than a typical virtual machine so there can be multiple containers on a server.
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