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REST, which stands for Representational State Transfer, is an architectural style which helps systems to be able to communicate with each other[1]. This is used within RESTful web services as it helps the service to be scalable and maintainable[2]. One of the primary reasons for using REST is that it helps makes the systems stateless, so that when you send data to the server, it does not need to know anything about the state. This allows both the server and client to be able to understand the messages that are being sent without needing to previous ones.  
Using REST, you can implement the server and the client separately, without the need of them knowing about each other[1] This helps allow you to edit code on the server side without it affecting the operation of the client side, and the same goes for the other way around. 
By allowing the server and client to remain separate, you can improve the scalability of the server side, and the flexibility of the user interface. This also helps them both perform independently. Although, they both need to know the format of the messages they are sending to each other to allow this. 
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When using REST, you as the client would request for data from a RESTful web service, either to view it or modify it. The server would then respond to this request by the client and send back the data that was requested. For the client to make a request, they must define what they wanted within the request. 
This includes a HTTP verb so that the server knows what operation the client wants, a header so that the client can send the information, a path to the resource, and a body containing data[1]. 
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This is essentially telling the server what the client would like to do to request resources within REST. There are 4 HTTP Verbs used to do this, firstly being the GET request, which wants to retrieve data from a RESTful web service and then display that information on the web page. This is done by identifying what you would like to retrieve by the ID. 
Then there is the POST request, where you would input data on your web page and then post the data so you can create a new resource. 
Thirdly, there is the PUT request which allows you to update data with the use of the ID. 
Lastly, there is the DELETE request which deletes a resource. 
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When making a request, the client would need to communicate with the server about what type of data that you are able to receive it in. This makes sure that the server does not send back data that is unable to be understood by the client. So, when the client makes a request to the server, they would need to specify what type of data they would like it to be received in, such as JSON. This would be done by typing something like “application/json” when sending the request to specify that the client would like the data back in the JSON format. 
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Within the request, the client would also need to input the path for where the data is going to be retrieved from on the server. For example, if you were using RESTful API that displayed data on music, you would input a path that looked like “music.com/songs/12”. If you wanted to post data on a song, then you would only need the “music.com/songs”, since you do not need to retrieve data with a specific ID since you are creating one of your own. But, if you wanted to get, update(put), or delete data, then you would need to include the ID, so the server knows what you are looking for. Paths should also be created to help the client easily see what they need to request, a path for “music.com/songs” clearly shows that we are intending on getting data of songs from the music API.
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When making a request, the server will respond with a response code to let the client know what is  happening. For successful requests, you would want to see 200, 201, and 204. 200 would be for GET and PUT requests to let the client know that is has worked correctly. 201 is for PUT requests to let the user know that the data was created. And 204 is for DELETE requests to let the client know that it was successful, with nothing being returned since it was deleted. 
There are a lot of response codes, but the ones you should know are 200-299 are successful responses. 400-499 are client errors, and 500-599 are server errors[3]. Knowing that 2 is good, 4 is client error, and 5 is server error is helpful for the client. 
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SOAP, which stands for Simple Object Access Protocol, is an XML-based protocol that allows you to access web services over HTTP[4]. SOAP can talk between two computers over the internet by using XML. Since it is written entirely in XML, you can communicate effectively since it does not matter what platform or language you are using, SOAP allows for effective communication since every programming language is able to understand XML. 
The efficiency of using SOAP depends on which programming language you are using. Some can communicate effectively and make user of the SOAP shortcuts, while others you may need to create requests manually[5]. For example, when you are using the .NET platform, you do not need to see the XML. 
The thing that makes SOAP easier to use is with the help of WSDL, which stands for Web Services Description Language. WSDL is an XML file that includes information about web services within it, such as the specifications, names, and the structure of responses[6]. This allows the client to reference this file so that the IDE can complete the process for you, which helps avoid the difficulty of using SOAP[5]. 
SOAP also comes with built in error handling. So, when you make a request and there is a problem with it, this SOAP feature will come back to the client with error information so that you can see what the problem is and know how to fix it. 
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When a client requests data from a SOAP web service, a SOAP message will be sent to the client by the web service which contains details of the data they requested. The message will contain the envelope element, the header, the body, and the sometimes the fault element. 
The envelope element will encapsulate the message, containing the start and the end of the message. The header, which is used to process the message, the body contains the XML data to be sent, and the fault which will give back an error message when being processed[6].   
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Unlike SOAP and REST, GraphQL is a query language that is used for web service APIs. It is not used with a specific database, as it is backed by the code and data you have created yourself.  This service is made by creating types, and then having fields within those types, then creating a function that uses those types and fields. For example, if I created a type for a user, and then fields within that type defining data such as the ID and name, I would then create a function to get that data. I would then query the data, and if the types and fields match, then the result will be produced[7]. 
GraphQL prioritises performance which allows developers to be able to create the queries themselves to get exactly what they need, reducing the need for over-fetching or under-fetching, which would happen in RESTful web services[8]. 
There are a few problems with GraphQL though, one being that it cannot handle HTTP status codes which makes data transfer monitoring difficult to do. There are also security issues since while using GraphQL, there is a common schema that developers follow to make their work easier to do, so hackers can expose this data structure to attempt a Denial-of-Service attack[8]. 
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One of the main advantages of using REST is its scalability, since the client and server are separate using REST, you can increase the size of the product easily since the data storage is separated from the user interface concerns which simplifies the server aspects.
Also, since the server and client side are separate, you can perform actions on for example, the client side without it affecting the server side. 
I also believe that REST is a lot easier to implement than if you were using SOAP, since you just need to send a request to a REST API and define the path in the request and you have the data sent back to you if done correctly. 
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One drawback of REST is that it needs to use HTTP to communicate, while SOAP can be used on any language and platform. 
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Unlike REST, SOAP uses XML which allows it to communicate with any platform and programming language since they can all understand XML. SOAP also has built in error handling so when you have a problem with request, it will come back to you with exactly what went wrong. 

[bookmark: _Toc61644472]Drawbacks of SOAP

One drawback of using SOAP is that is can be difficult to implement if you are not using a favoured programming language. 
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The main benefit of using GraphQL is that you can create the data yourself so clients can create the queries to get exactly what they want, nothing more and nothing less. This helps the performance of using it. 
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One problem with GraphQL is that it cannot handle HTTP status codes, so it makes the data transfer monitoring difficult. Another issue is security issues since there is a schema used by developers, hackers can use a DoS attack. 
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