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1. [bookmark: _Toc71323475]Report
1.1. [bookmark: _Toc71323476]Cloud computing
At its core, cloud computing is a medium for storing data and running applications in the cloud. These systems are stored within servers at third party location and are accessible via the internet. Cloud providers such as AWS (amazon web services) own vast caches of servers all over to world, these are then rented out to any who may wish to use them. Large companies use cloud computing to run services such as web applications as it has fast become a more cost-effective solution to the more traditional method of storing data on one’s own servers. A good example of this is Netflix whose entire platform is supported by the AWS.
1.1.1. [bookmark: _Toc71323477]Advantages
· Scaling
Another problem with a company owning their own servers is that there may not be enough server space to cope with demand at any given time or that there may be more than enough, in which case some of those servers, and the money it cost to buy them, may be going to waste.

Cloud storage allows for scaling, meaning that the amount of server space allocated to your web service will differ depending on the level of traffic it is receiving.

One example of how this could be useful is if you own an online food delivery service which may have very little traffic on Monday mornings and very high traffic on Saturday nights in this case the server space allocated on Saturday nights will be an awful lot higher than that of Monday mornings which would only be allocated the bare minimum require to keep the service running smoothly.

· Cost
Unlike the traditional idea of purchasing one’s own servers to help run a web app, through cloud computing, users can rent server space. This nullifies the upfront cost of purchasing severs as well as the ongoing maintenance costs, the ongoing running costs, the cost of finding space to store the machines and the costs of ensuring their security.

This can prove useful for any business but especially for newer companies who may lack the required funds to purchase, maintain, run, store and protect servers of their own.

· Recoverability
One very useful feature of running systems on the cloud is that if a guest system was somehow corrupted, it can easily be restored by reloading a base image.

· Availability
Another advantage is that if one machine were to go down temporarily, the hyper visor would recognise this failure and relocate any guest systems on the machine in question to a new machine to unsure than any down time is minimised exponentially.


1.2. [bookmark: _Toc71323478]Virtualisation
Simply put, virtualisation is the process of making a virtual version of something. In cloud computing, virtual machines and containers are used to run applications in the cloud which can be accessed by users worldwide.
1.2.1. Virtual machines
VMs (virtual machines) are essentially computers which exist entirely within a host device. VMs each have their own OS (operating systems) and applications. A VM will also utilize a hypervisor, such as VmWare or Hyper V, which lays on top of a computer’s OS allowing the VM the use of the machines hardware as if it were their own.
· Disadvantages
The major drawback of VMs is the fact that each instance must contain its own OS, also known as the guest OS, which is separate to the OS of the host device, also known as the host OS. Allocating an entire OS to every VM can quickly become very costly in terms of storage and money.

1.2.2. Containers
Containers sit atop the OS of a host device. Unlike VMs, containers do not use a hypervisor, instead using a runtime engine, such as the Docker engine.
· Advantages
The greatest advantage of using containers is that they adopt the OS of the host machine they reside upon meaning that one only needs to install an OS once opposed to once per container. This greatly reduces the overall costs of running the service.

1.2.3. Serverless functions
Despite their name, serverless functions are very much stored on servers. The term “serverless function” means a function which is stored on a server but does not “run” on it as with other targets. Instead, a serverless function is “executed”, essentially meaning it runs only for as long as is necessary to complete the function. This saves on costs exponentially as developers need only to pay for the amount of time it takes for the function to running.
An example of a real-world use of lambda functions is Coca-Cola vending machines. Every time a transaction is made on a machine that machine contacts the AWS API gateway and triggers an AWS lambda function to complete the transaction.

1.2.4. Load balancer
Another useful feature available through cloud computing is something known as an LB (load balancer).
When dealing with online users one might find that more users are attempting to access a server than said server can handle. In this situation the obvious solution is to recruit more servers to one’s cause, this action would require the use of an LB. The LB then creates what is known as an LBN (load balancer node) in each availability zone in which the service is running.
When users attempt to access the webserver, they are in fact sent to the LB which then directs this traffic the LBN within each respective availability zone. The LBN then directs this traffic towards a target group making sure to distribute it pro rata between all servers. The target that the user gets sent to depends on what method is being used for routing traffic. Some of these methods are as follows:
· Round robin
One popular, yet basic, method is known as the “Round robin” approach and entails distributing users one by one equally amongst each server. Though functional, this method does not take into consideration how busy a server might be before directing traffic to it.
· Load based
The “load based” method is another, more intelligent, method of routing traffic. It works by judging which servers are currently the least burdened and directing traffic to them instead of servers which are busier.
Within AWS, LBs are known as ELBs (Elastic Load Balancers) and they come in three different types which can be used to divert traffic towards instances in as productive a way as possible. They are as follows:
· Network
An NLB (network load balancer) is a type of LB which resides on the transport layer (layer 4) of the OSI model. Being on layer 4 means the NLB does not need to spend time extracting packet headers and thus is able to process millions of requests per second making it the most productive type of ELB, provided one possesses the required processing power.
· Application
An ALB (application load balancer) resides on the application layer (layer 7) of the OSI model. It operates by checking incoming IP packets in search of HTTP header content. Once this content has been extracted, it is checked against rule conditions to determine which target the IP should be sent to.

1.3. [bookmark: _Toc71323479]Docker
Docker was initially released in 2013 and has been gaining popularity ever since. It is a platform capable of software development as well as virtualisation making it very useful for both developing and deploying applications. Docker also utilizes containerization to host services.
Bearing in mind Docker’s facilities for developing applications, as well as the advantages that the use of containers has over the use of VMs in terms of cost, it is clear to see where Docker’s popularity comes from.
