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https://youtu.be/zSBnAOd7ZXU

[bookmark: _Toc119322066][bookmark: _Toc119677535]Introduction 
This report will investigate Web Services, what they are and how they work. The report will look in to different types of web services, their benefits and drawback along with comparing them against each other. The three web services that this report with focus on is SOAP, REST and GraphQL.
[bookmark: _Toc119322067][bookmark: _Toc119677536]What is a web service?
A web service allows data to be transmitted across the Internet from one computer/platform to another. 
A web service is a service available over the internet, a web service is developed and implemented and then made available of the web.
Web service is a standardized medium to propagate communication between the client and server applications on the WWW (World Wide Web). A web service is a software module that is designed to perform a certain set of tasks. [1]
A web service is normally created in order to carry out a specific set of functions and can be used by webpages/applications that have been written in a number of languages and on a variety of platforms.
For example, you might get greeted by your ISP’s home page when you open a web browser on your computer, that webpage might give you an overview of things including news, finance, and weather. The weather may come from the met office and the news from sky news but it’s being pulled into the web page via a web service which means that the data is constantly up to date. 
[bookmark: _Toc119322068][bookmark: _Toc119677537]How does a web services work?
[image: ][image: ]When a web service has been developed, implemented, and made available over the internet a client for example a PC, can submit a request over the internet to the web service, this could be data or a request for data, the web service processes this request and then responds either with the data requested or to acknowledge, here is a simple diagram:Web Service
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The most common way that a client and a web service communicate is via HTTP using XML/JSON as the exchange format
[bookmark: _Toc119677538]SOAP
SOAP - Simple Object Access Protocol is a messaging protocol for exchanging information between two computers based on XML over the internet. SOAP messages are purely written in XML which is why they are platform and language independent. [2]. 
Exchanging data across applications written in different programming languages can be very complex but SOAP can be used across all programming languages/platforms and allows different languages/platforms to communicate using XML as nearly all programming languages understand XML.
The XML used by SOAP has a defined structure and is known by a SOAP message, the SOAP message must consist of:
· An Envelope – is the root which bundles the header and body together.
· A Header – provides information about the SOAP message which might include authorisation details in order to make the request, but a header is optional and is only needed if the web service requires it.
· A body – contains the actual data of the request sent by the client including parameters.
WS Security - WS Security is a standard that addresses security when data is exchanged as part of a Web service. This is a key feature in SOAP that makes it very popular for creating web services. [3]
Code Example
Here is an example of the defined structure above in action, GetStockPrice request is sent to a server. The request has a StockName parameter, and a Price parameter that will be returned in the response. The namespace for the function is defined in "http://www.example.org/stock":
<?xml version="1.0"?>

<soap:Envelope
xmlns:soap="http://www.w3.org/2003/05/soap-envelope/"
soap:encodingStyle="http://www.w3.org/2003/05/soap-encoding">

<soap:Body xmlns:m="http://www.example.org/stock">
  <m:GetStockPrice>
    <m:StockName>IBM</m:StockName>
  </m:GetStockPrice>
</soap:Body>

</soap:Envelope> [4]










Benefits and Drawbacks 
SOAP brings many benefits when using this protocol:
· Security – One of the main attractions of using SOAP is that it has its own security, WS security
· Independent – SOAP web services can be written in any programming language and executed in any platform
· Simplicity – The format of a SOAP message is limited to very simple XML format.


Along with the benefits SOAP does have its drawbacks:
· Speed – Although the SOAP messages are in very simple XML format as SOAP uses XML any response from the web service must be parsed (XML parsing is the process of reading an XML document and providing an interface to the user application for accessing the document [5]) to read. SOAP also has many standards that it needs to follow meaning that its slow and uses more bandwidth compared to other protocols.
· Limited – SOAP is limited when it comes to data formats and only supports XML where other web services support multiple data formats.

[bookmark: _Toc119322070][bookmark: _Toc119677539]REST
REST – Representational state transfer was developed to work with components like media, files, or objects on a hardware device. Web services that are defined on the principles of REST are called RestFul web services.[6]
The REST web service accesses resources that are stored on a web server, these resources could be anything from pictures, videos, or documents. REST web services sends a request to the web server in order to gain access to these resources, the web server will the send a response with the resource requested.
A REST request is made up of things:
· Endpoint – an endpoint is sometimes referred to as a route is the URL, you’re making the request to.
· Method – this is the type of request that you are sending to the web service, REST allows you to use five types of requests and follows the CRUD design principle (CRUD is an acronym that comes from the world of computer programming and refers to the four functions that are considered necessary to implement a persistent storage application: create, read, update, and delete.[7])
· Create/POST – if the client side uses the POST request this will create a resource on the web server 
· Read/GET – this request is a request to the web server to read a resource that is already created.
· Update/PUT – if you’re sending a PUT request to a web server using REST, you’re updating a resource within the webserver.
· DELETE – a delete request will delete a resource from the web server 
· Header – Similar to SOAP within a request using REST the header is used to provide information about the request including authentication or information on what’s in the body of the request.
· Body – sometimes referred to as the data is where the request information is held when making a request to the web server.
Code Example
Benefits and Drawbacks
There are many benefits when it comes to REST web services:
· Scalability – The REST protocol stands out due to its scalability. Thanks to the separation between client and server, a product may be scaled by a development team without much difficulty. [8]
· Ease – Compared to other web service protocols the implementation of REST web services is easier.
· Cache – REST can implement a Cache where if a client is making a lot of requests to the webserver a cache can be created where responses are stored, when the client makes another request, the cache is checked to see if that request/response had already been carried out if it has the cache returns the response without having to go to the we server which can make getting a response quicker
· Data format – REST supports multiple data forms including XML, JSON and CSV.
Here are some of the drawbacks of REST:
· Security – The REST web service doesn’t have its own security and shouldn’t be used for is confidential data is going to be communicated from client to web server or web server to client.
· Asynchronous – REST web services work HTTP which means Asynchronous (Asynchronous programming is a technique that enables your program to start a potentially long-running task and still be able to be responsive to other events while that task runs, rather than having to wait until that task has finished. [9]) responses are not possible.
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[bookmark: _Toc119677540]GraphQL
GraphQL is a query and manipulation language for APIs. GraphQL provides a flexible and intuitive syntax to describe data requirements and interactions. It enables developers to ask for exactly what is needed and get back predictable results.[10]
When a GraphQL webservice is created the developer is able to create a schema for the data stored on the web server which in turn allows the client that is requesting data from the webservice to view and choose only the data they need within the response from the web server.
Using GraphQL you can either read or right to the webserver. The way you read and write to a GraphQL web server differs, to read or fetch values a client will need to use a GraphQL query but if you want to write or post values to the web server a mutation is used.
In GraphQL, you insert, update or delete data with mutations. A Mutation is a GraphQL Operation that allows you to insert new data or modify the existing data on the server-side. You can think of GraphQL Mutations as the equivalent of POST, PUT, PATCH and DELETE requests in REST.[11]

A GraphQL query is made up from two building blocks:
· Fields – these are the data you’re specifically requesting for example if you were requesting personal information about a person one of these fields maybe forename, these fields will also end up in the JSON response from the web server.
· Arguments – this is when your requesting specific fields of data, you could be requesting personal information from the web server, but you may only want to request people with the forename of ‘Paul’, ‘Paul’ would then make up the argument part of the query.
Code Example
[image: ]
[12]



Benefits and Drawbacks
GraphQL brings many benefits:
· Speed – As GraphQL make you choose the exact data you need with your request it reduces the speed compared to other protocols.
· Fetching – This follows on from the benefit above as your forced to choose the exact data you need within the request you only get the data you need in the response. This stops the over-fetching of data where you have to request more data than you need but also stops under-fetching where you request to little data for your needs
· Structure - GraphQL follows a hierarchical structure where relationships between objects are defined in a graphical structure. Here, every object type represents a component, and every relationship field from an object type to another object type represents a component wrapping another component. [12]
Just like all other protocols GraphQL does also have its drawbacks:
· [bookmark: _Toc119322072]Efficiency – As GraphQL allows clients to query any number of required fields some more complex queries can slow GraphQL down.
· Caching - Another problem that GraphQL developers will face is not being able to implement HTTP caching, GraphQL requests are sent via a body inside a POST request we cannot use standard HTTP caching.
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All web services have similarities, and they all use the request and response method. When you’re choosing a protocol, it would really depend on a number on a number of things to which you choose. Things like the programming language your currently using, the application environment you’re developing in and the resources you currently have to develop. For example, if you’re using a number of programming languages within a development, well SOAP would be the best choice as it can be used with a number of languages and if you’re developing a mobile application then GraphQL would be the best choice.
Although SOAP has its issues, its robust security features make it indispensable for billing operations, reservation systems, and payments.
REST provides the greatest modelling and highest level of abstraction of any protacal. However, if you're working on a mobile device, it tends to be too heavy.
Although GraphQL represents a significant improvement in terms of data fetching, not everyone has the time or resources to master it.
So, as you can see SOAP, REST and GraphQL are all brilliant webservice and each have their own advantages and disadvantages, but it really depends on you and your project in order to choose which one is best for you.
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