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This report is going to talk about three different web services. These web services are SOAP, REST, and GraphQL. Each web service will have its benefits and drawbacks talked about. Once all three web services have been talked about and have had their benefits and drawbacks discussed, they will be compared to see how they are similar and how the web services contrast with each other.
The first web service that will be talked about is SOAP. Simple Object Access Protocol, also known as SOAP, is an XML-based protocol that is used for accessing web services over HTTP. SOAP is used to exchange information between different computers by using the internet. SOAP helps to avoid complex development methods as it is an intermediate language which means that applications that are built on different programming languages are able to communicate with ease [1]. SOAP messages are unique as they are written entirely in XML which is not commonly seen in other frameworks. This makes SOAP platform and language independent [2]. There are some advantages of SOAP. The first advantage is that it is language and platform independent [3]. This means that SOAP web services are extremely versatile as they can be executed on any platform, and they can be written in any programming language. Another advantage of SOAP is that it works on the HTTP protocol [1]. The HTTP protocol is used by all of the web applications as it is the default protocol. This means that no customization is needed in order for it to run on the World Wide Web. The final advantage of SOAP that will be talked about is simplicity [4]. SOAP uses a simple XML format for its messages which helps to make it simple to use. This can be useful for beginners and novice users who are not familiar with more complex formats for messages. These are some advantages of SOAP. There are also some disadvantages of SOAP. The first disadvantage is that it is slow [4]. SOAP needs to be parsed due to the fact that it uses the XML format. SOAP is also lengthy which makes it a lot slower than other frameworks. Another disadvantage of SOAP is that it is WSDL dependent [3]. SOAP does not have standardized mechanisms to discover the service as it only uses WSDL. These are some disadvantages of SOAP.
The second web service that will be talked about is REST. REpresentational State Transfer, also known as REST, is a web standard based architecture which uses the HTTP Protocol [5]. There are four main HTTP methods that are used in REST architecture [5]. These are POST, GET, PUT, and DELETE [6]. An example of when you would use these methods, is when managing a database. You would use the POST method to add a new piece of data to the database. GET would be used to retrieve data from the database. PUT would be used to update data in the database. Finally, DELETE would be used to delete data from the database [5]. Much like SOAP, REST allows web applications that are built using different programming languages to communicate with each other. REST data is usually accessed though links on the web which are called Uniform Resource Identifiers, also known as URIs [7]. There are some advantages of REST. The first advantage is that it is language independent [8]. Much like SOAP, REST is language independent which means that developers can make web-based requests using their preferred language that uses HTTP. Another advantage of REST is its communication [8]. REST has good communication as it uses numerical HTTP status codes to detect any errors. This can help the user quickly and easily find and fix any errors. The final advantage of REST is that it is pervasive [8]. This is because it has uses in both server-side and client-side implementations. This is because developers can use REST-based frameworks on the server-side and developers on the client-side can use frameworks such as jQuery, Node.js, and much more. There are also some disadvantages of REST. The first disadvantage of REST is the architecture [8]. This is because developers can encounter limitations due to the architecture design. An example of one of these issues is long HTTP request headers, which can result in delays when loading a webpage. Another disadvantage of REST is data over fetching and under fetching [8]. This is an issue because REST can return a lot of unusable data while also returning relevant information. This can increase the amount of time it takes for the required data to be returned. These are some disadvantages of REST.
The final web service that will be talked about is GraphQL. GraphQL is a query language for APIs that is used to provide users with only the data that they requested [9]. Unlike REST, GraphQL only fetches the required data. This is because the data is declared which removes any unnecessary data from being received in the front end [10]. REST is used to give web services a structure whereas GraphQL is more suited towards retrieving elements [10]. GraphQL is a programming language and a database agnostic [10]. GraphQL grew in popularity due to the changing digital landscape. These changes included faster development cycles and increased mobile usage [10]. There are some advantages of GraphQL. The first advantage is that it has a faster performance compared to REST [10]. This is because you are able to choose the fields you want to query unlike REST which tends to send additional fields. You are also able to retrieve multiple entities in one request which can help to increase its efficiency. Another advantage is the longer API call limit threshold [10]. This is because GraphQL uses fewer queries than REST which means that it does not encounter call limits as quickly as REST. The final advantage of GraphQL that will be talked about is the amount of data returned in a query request [10]. GraphQL only sends the required data which means that the user does not have to spend a lot of time searching through data to find the specific data they want. There are also some disadvantages of GraphQL. The first disadvantage of GraphQL is the time it takes to analyse errors [10]. This is because it requires you to parse through messages to find the errors. This can take up a lot of time which can result in it taking a lot of time to solve errors. Another disadvantage of GraphQL is complex queries [10]. This is because the larger the data set, the larger the query will have to be to accommodate to the data. This can be difficult for developers as they would have to spend a lot of time creating the query depending on the size of the data set. These are some disadvantages of GraphQL.
Now that all three web services have been talked about and they have had their benefits and drawbacks discussed, they will now be compared to see how they are similar and how they contrast with each other. One similarity between SOAP and REST is that they are both language independent which means that they are both versatile as they can both be executed on any platform. They can also be written in any programming language. A similarity between GraphQL and REST is that they can both be used to query data. One difference between them is that GraphQL only queries the necessary data whereas REST tends to query unnecessary data with the required data. Another difference between REST and SOAP is that REST accesses data whereas SOAP carries out operations by using a standardized set of messaging patterns [11]. One similarity between SOAP and GraphQL is that they both access data through a single endpoint [12]. These are some of the similarities and differences between SOAP, REST, and GraphQL.
In conclusion, this report has talked about each web service and their benefits and drawbacks. The report has also talked about some similarities and differences between the three web services. All of the web services provide their own unique features which means that they are all useful and they can all be used depending on the situation. SOAP can be used for when you want to communicate and exchange data between two different computers over the internet. REST can be used for when you want to easily add, edit, retrieve, and delete data in a database. GraphQL can be used for when you want to create a query to get specific data from a data set.
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