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1. Introduction
In this documentation, a website has been created with features of HTML, CSS, JavaScript, jQuery, JSON and AJAX for the user to interact with the website. This website is to show how well the user can code using HTML, CSS, JavaScript, jQuery, AJAX and JSON. When creating the website, the program Notepad++ had to be used in order to type the HTML code, CSS code, JavaScript code, jQuery code, AJAX code and JSON code.


2. What is SOAP?
SOAP (Simple Object Access Protocol) would be a communication platform that provides remote application parts to interact with one another. SOAP would be sent across a range of smaller protocols, such as the HTTP, which is used on the internet. In addition to a payload design for delivering information, SOAP specifies a strong foundation which specifies the activities which different SOAP nodes are required to execute on the message. SOAP provides features like addressing, privacy, and format diversity by sending a signal via a string of nodes which execute distinct functions. The headers basically specify roles, which eventually give the SOA functionality that SOAP then directs to. In today's distributed software programming environments, sending signals throughout a series of processes is rare. [1] 
[image: Simple Object Access Protocol (SOAP)]
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2.1. SOAP – Advantages
Below will be some advantages of the SOAP protocol.
· Language Independence - SOAP could be written inside any language. [2]

· SOAP's accessibility and system flexibility come from the fact that it may be written in any language and run on any system. [2]

· SOAP signals are written inside a basic XML format. [2]

· Adaptability: Because SOAP employs the HTTP protocol for transmission, it is adaptable. [2] 

· Compatibility across different operating systems is built into SOAP by layout. Various operating systems, like UNIX, Macs, Mainframes, Windows, and others, could be connected via SOAP technology to create integrated services. [3]

2.2. SOAP – Disadvantages
Below will be some disadvantages of the SOAP protocol.
· SOAP seems to be slower than CORBA, RMI, or IIOP because it utilises the XML format, which must be processed and is therefore longer. [2]

· Relying on WSDL: It is relying on WSDL and lacks a normalised methodology for dynamic resource identification. [2] 

· SOAP doesn't really handle protection because it is a protocol rather than a system. Although it is ideal to avoid the firewall issues which rival open systems face, this is critical that the potential threats surrounding SOAP be addressed before it can be assumed to obtain share of the market. [3]
[image: ]
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3. What is REST?
REST (REpresentational State Transfer) would be a web service development design style. REST seems to be famous because of its characterised by the idea that it achieves its goals by using current services and aspects of HTTP, rather than by introducing new specifications, frameworks, and technologies. [4]
[image: ]A REST (RESTful) API would be a design method for an API which receives and utilises data via HTTP requests. This information could be used with the GET, PUT, POST, and DELETE field names, that relate to activities such as reading, modifying, producing, and removing assets. A webpage API would be a piece of code which enables two computer programs to connect with one another. The API explains how a user should create programs that requests resources from an operating system or another program. In general, REST protocol is recommended over other based systems. This would be since REST consumes less traffic, allowing it more ideal for online efficiency. Scripting languages like JavaScript and Python could also be used to create REST API. [5]
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3.1. REST – Advantages
Below will be some advantages of the REST protocol.
· REST actions are centred on structures which are known to everyone who has used HTTP. This is a major advantage of using REST from both a user and server standpoint. REST outlines how users communicate with web services using a knowledge approach. [4] 

· The majority of users have been aware with essential REST design aspects like SSL encryption and TLS. [4]

· Numerical HTTP status messages are used to describe the result of REST-based interactions. These HTTP status messages are used by REST APIs to identify issues and simplify the API monitoring. Below are some of them: [4] 

· A 404-error means that the specified source could not be accessed. [4]

· A 401-error means an illegal request has occurred. [4]

· A 200 message means that the specific request is successful. [4] 

· A 500-error code means that there is an unfixable program failure on the server. [4]
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3.2. REST – Disadvantages
Below will be some disadvantages of the REST protocol.
· REST users commonly run into restrictions as a result of its framework. Multiplexing many queries across a single TCP protocol, getting various API calls for every resource asset, server request transfers, and extended HTTP request headers are just a few of the things that might trigger page loading difficulties. [4] 

· Because HTTP will not save state-based data during request-response processes, state responsibility and authority should be performed by the user. This makes it tough for users to perform server modifications without using client-side monitoring as well as other sorts of pull system, which convey data and execute instructions from one app to another. [4] 

· REST in a design method requires a clear standard execution or a specified guideline for determining if a given layout is RESTful. This raises questions about if a specific web API follows REST-based concepts. [4] 

· RESTful services often produce significant volumes of useless data mixed in with important data, usually as a result of numerous server requests. These errors also lengthen the time it takes a user to transmit all of the requested information. [4] 
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4. What is GraphQL?
GraphQL would be a query language and server-side implementation for APIs which focuses on providing users with only the information they need. GraphQL was created with the goal of making APIs that are quick, adaptable, and user friendly. This can be used across GraphiQL IDE. GraphQL, a REST alternative, enables users to create queries which retrieve data from various sources throughout one API call.  GraphQL is used by API users to build a structure which describes all the information that users could request throughout the service. Furthermore, GraphQL allows API administrators to insert or remove variables without affecting current requests. Users could use any techniques they want to create APIs, and the GraphQL standard would assure that this will work consistently for users. The most popular GraphQL procedures from the user 's perspective is probably requests and modifications. When users consider of them in aspects of the CRUD method, a request is the same as reading. Modifications manage everything else from the others (CRUD). [6]
[image: GraphQL architecture graphic - connection between graphql client, server, and multiple rest apis]
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4.1. GraphQL – Advantages
Below will be some advantages of the GraphQL protocol.
· In a GraphQL program, a GraphQL structure provides a piece of information. It allows a company to integrate all its APIs. [6]

· Queries to GraphQL are processed in a one circle journey. Users receive exactly what they ask for, without no over fetching. [6] 

· GraphQL would be a self-reflective language. A user might ask for a list of the object kinds that are accessible. This would be perfect for creating documentation on the go. [6] 

· GraphQL will not require any particular software structure. It may be added to the current REST API and is compatible with current API management techniques. [6] 

4.2. GraphQL – Disadvantages
Below will be some disadvantages of the GraphQL protocol.
· Most of the effort of an information request is shifted to the server side using GraphQL, that increases difficulty for server users. [6] 

· The cache storage seems to be much difficult compared to REST. [6] 

· GraphQL may need various API management techniques than REST APIs, based on how it would be built, especially when it comes to performance restrictions and cost structure. [6] 

· Technicians of APIs also carry the responsibility of creating stable GraphQL structure. [6] 
[image: ]
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5. SOAP vs REST
REST would seem to be appropriate for data retrieval. When companies provide open or associates APIs across the web, users usually include REST. This is good because it provides specified assets separate and managed availability. SOAP, on the other hand, exposes specific program functionality across a various set of interfaces, making it great for procedures. Nevertheless, almost all of use-cases might obtain the same outcomes whether using SOAP or REST. Each feature slightly varied arrangements, but they're not unique from each other. Although Postman would be a REST client, it could also send SOAP queries via XML tags. Although SOAP would be the oldest API standard, REST is no longer the newcomer. By utilizing HTTP, REST drastically reduced the interaction with web services, and its widespread industrial use proves that users have not really forgotten about it. [7]
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6. SOAP vs GraphQL
The benefits of both SOAP and REST are combined in GraphQL. To access information, both GraphQL and SOAP use a similar interface. GraphQL, on the other hand, would be more compact and puts less pressure on networks. These standards are therefore highly specified, that means users must specify data types when utilising them, this reduces service latency. These standards have little built-in caching, needing the employment of third-party solutions to support them. [7] 
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7. REST vs GraphQL
REST would be a design approach for network-based software that seems to have no authorized resources, no specifications, and will not care if the user uses HTTP, AMQP, or any other protocol. Its purpose is to separate an API from the user. Rather than focusing for efficiency, the objective is to make sure APIs last for generations. GraphQL would be a request language, standard, and set of utilities that are built for efficiency and adaptability and work more than a one endpoint through HTTP. [8]
The primary advantage of GraphQL over REST is data retrieval, according to many. In a standard REST API, getting data from the server might need sending queries to multiple endpoints. GraphQL combines access to data on the server into one endpoint. As a result, a single query is all that is required to collect both the user content and related assets. REST is based on HTTP, therefore comes with installed caching. As an outcome, the user could skip retrieving the same content again by using the cache. GraphQL, on the other side, will not include caching. This requires caching on the user's end. [7] 
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8. Website
The website will contain multiple pages showing the usage of AJAX, jQuery and REST API. A video will be created demonstrating the usage of the created website. 

To view the video, please visit this link: 
https://vimeo.com/653472725

Image of Home Page: 
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9. Conclusion
Overall, many new APIs remain to run with REST and JSON because they use little traffic and are easier to understand by those who design or use them. As a result, REST is still the most widely used technique for public APIs. SOAP would still be useful in some scenarios, although it is mainly overtaken as the company's expert. GraphQL overcomes many of REST's issues and has plenty of additional useful functionalities. There would be no such thing as a perfect API structure as each one has its own set of advantages and disadvantages. Choosing which one to pick is, as usual, a matter of personal preference. [7]
[image: GrapgQL-vs-REST-2-devathon]
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