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[bookmark: _h5n2olrujx0p]Introduction
In this report I will be comparing and contrasting SOAP, REST and GraphQL web services. I will also be debating the benefits and drawbacks of each web service and coming to a conclusion on which web service should be used for certain situations.
[bookmark: _2603914u58e0]Web Services
Web services can be software that is available over the internet and uses XML encoding to communicate with a web server. By using XML all these different web services can run no matter the operating system or application for example, a windows application can talk to a unix application. 
There are many different web services that can all do different things which a website might want to use for example, if someone wants a functional map system in a program they have written they can either write a new one from scratch or use a web service such as the google maps web service which they can use for a fee. 
A web service should have baseline function such as the XML messaging language as standard and must be available through the internet. Web services usually operate through HTTP and HTTPS. Web services are used to speed up development times because they are pre-written and can be integrated quickly and easily. Most web services use the SOAP XML protocol and some people think that it is not needed.
[bookmark: _cah0555pngvx]SOAP (Simple Object Access Protocol)
[bookmark: _3b30ajcxxcpg]Overview
SOAP is a standards-based web service access protocol that was originally developed by Microsoft. Microsoft initially developed SOAP to replace older services that didn’t work too well over the internet such as Distributed Component Object Model (DCOM) and Common Object Request Broker (CORBA). SOAP exclusively uses XML as a messaging service which is why it replaces the older technologies which use binary messaging which simply is not as good over the internet. 
SOAP was designed with expansion in mind which resulted in many different abbreviations and acronyms such as, WS-Security, WS-Policy and WS-ReliableMessaging. SOAP is good because you can pick specific parts of it to accomplish different tasks for example, if you have a public web service that is readily available to everyone then there is no need for the use of WS-Security. 
The XML language in SOAP can become massively complex when making requests and receiving responses. Some programming languages require you to write these requests manually. Other programming languages can use some of the shortcuts that SOAP provides which can lessen the struggle of making requests. The Web Services Description Language (WSDL) is associated with SOAP and it gives a description of how the web service works so it can be completely automated. SOAP can be simple or difficult depending on the programming language used.
A useful feature of SOAP is that it has a built-in error handling system which can detect a problem with a request and send error information in the response that can be used to fix the problem.
[bookmark: _u72mj7xvbq62]Advantages of using SOAP
· SOAP is standardised which means it can be used to communicate across all types of systems.
· It includes built-in error handling which provides the client with an error response which allows developers to find and fix the errors
· Provides pre built extensions such as the WS standards which allows developers to pick and choose different extensions based on what their requirements are
· SOAP is language, platform and transport independent which means that it can be integrated into multiple systems and still work
· When using certain languages it allows for some automation which can speed up development times and reduce costs
[bookmark: _sgzyjox11uh8]Disadvantages of using SOAP
· Only XML can be used for messaging meaning that it is slower than other alternatives
· SOAP is slow because the XML message format has large payloads
· Cannot be easily tested inside the browser
· SOAP can be rather difficult depending on your programming language of choice because you will have to write requests manually which can take a lot of time
[bookmark: _ap8sbmyvcclu]REST (Representational State Transfer)
[bookmark: _g5a9pj3zzi57]Overview
REST stands for Representational State Transfer and was created because people found SOAP frustrating and hard to use because working with SOAP in JavaScript for example, means that you have to write a large amount of code to do simple tasks because of that fact that you must write the XML structure yourself. REST is usually used with a simple URL approach meaning it uses four different HTML 1.1 commands which are GET, POST, PUT, DELETE to complete tasks. If someone wants to get a file from a server they should use the GET command to receive the file. If someone wants to put a file onto a server they should use POST or PUT commands. Finally if someone wanted to delete a file from the server they should use the DELETE command.
REST doesn’t need to use XML to create a response, it can send data in Command Separated Value (CSV), JavaScript Object Notation (JSON) and Really Simple Syndication (RSS). This allows the data to be easily parsed with the language you are using for the application.
REST architecture is based off of a few characteristics. A REST web service has to have these characteristics to be considered a RESTful web service. The first characteristic is the RESTFul Client-Server which is a fundamental requirement of the architecture. This is when the server has a RESTFul web service which receives requests from the client and either declines the request or gives an adequate response. Another characteristic is Stateless which is when it is up to the client to ensure that all the information that is required is provided to the server. This means that the server will not remember any previous requests or answers so it answers new requests independently.
[bookmark: _3t0gijw8axy3]Advantages of using REST
· REST is a fast web service technology compared to SOAP because it supports the use of other messaging formats such as HTML 1.1 commands
· REST is easier the grasp than SOAP because REST was intentionally made to be more efficient and less confusing to use than SOAP
· Expensive tools are not required to use the web service because it is an API that is used over the internet so no software is needed to be installed
· REST is more efficient because the message formats are smaller than XML which makes the payloads of requests much smaller in size
· Stateless makes servers more scalable because requests are not stored on the server of client and changes can be made to the server and client without issue
· REST can be tested inside the browser unlike SOAP
[bookmark: _svnlfscs4r8l]Disadvantages of using REST
· REST can have a lack of security because it makes use of public URLs which is not appropriate for distributed environments or confidential data transfer between client and server
· REST is stateless which can be a problem for certain scenarios for example, a shopping basket will need to remember the number of items in a shopping cart which means the application relies on the client
[bookmark: _ly5i4791zm2t]GraphQL
[bookmark: _y0k9367nqu7o]Overview
GraphQL is a query language and server-side runtime that is used by APIs to deliver the exact information the client requests. GraphQL was internally designed by Facebook in 2012 and was released to the public in 2015. GraphQL was created to make APIs fast, developer friendly and flexible. REST was becoming more and more inflexible for the rapid change in requirements of clients so GraphQL was made to fill in the gap by being flexible and expandable. GraphQL can be used in an Integrated Development Environment (IDE) called GraphiQL. GraphQL lets users call data from multiple sources in one single API call. GraphQL is used when API developers create a schema which describes all possible data the clients can query. The schema is made up of object types which defines the type of request and the fields it includes. When queries are received, GraphQL checks the query against the schema to validate it and then executes that query. The developer attaches a field in the schema called the resolver which is used to produce the value.


[bookmark: _y0k9367nqu7o]Advantages of using GraphQL
· GraphQL is faster than REST because it picks out the specific fields you want from a query unlike REST
· GraphQL includes validation and type checking built-in making it easier to use than REST by saving time
· Provides more detailed error messages than REST and it refers to the exact query that is at fault
· Has more commands than SOAP, GraphQL has extra operations such as subscribe which can automatically send notifications to a client when new data is received
· GraphQL allows quick application prototyping because it has a single API endpoint that acts as a proxy for the UI and data storage
[bookmark: _y0k9367nqu7o]Disadvantages of using GraphQL
· GraphQL can encounter performance problems when complex queries are executed so it may be a better idea to use a REST API when using complex queries
· If you are creating a simple app instead of multiple microservices then GraphQL is not needed and is considered overkill
· GraphQL has a steep learning curve and can be quite difficult to learn which can be a problem for an inexperienced team on a time constraint 
[bookmark: _9uxbg8mmkc7h]Conclusion
In conclusion, the three different types of web services are all good at completing specific tasks for example, SOAP is good at simple application development and has good security and has good expandability for certain requirements. SOAP is also the oldest and has the most documentation and experienced users. SOAP is good for asynchronous processing and invocation, formal contracts and stateful operations. REST is good to use when there is limited bandwidth and resources because REST can use the HTML 1.1 GET, PUT, POST and DELETE commands. If you need stateless CRUD operations then REST is the way to go. When caching is needed then REST is good for this because it is stateless making it a good choice. GraphQL is good because it does not over-fetch or under-fetch which means that it only fetches exactly what is required making it more efficient. GraphQL can make multiple requests in one query call which saves time and bandwidth which makes GraphQL more useful for limited resource networks.
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