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Cloud-Based web services 
Abstract
The document goes through the several web services, SOAP, REST and GraphQL. Comparisons are made along with a debate of the primary advantages and disadvantages.
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Used terms and abbreviations 
API - Application Programming Interface
REST - Representational State Transfer 
SOAP - Simple Object Access Protocol
JSON - JavaScript Object Notation
AJAX - Asynchronous JavaScript and XML
SQL - Structured Query Language 


[bookmark: _Toc61042420]1. Introduction
With the use of AJAX and a REST API, a dynamic webpage will be created with capability to exchange data with webservices. The webpage being created will show data loaded from JSON format, displaying single and multiple records in result to the user interacting on the page. Moreover, in this document a discussion between a number of different web services will be held, comparing and contrasting the differences and uses they offer and allow. Specifically, the web services that will be looked at are SOAP, REST and GraphQL, all of which allow communication between the network and the web. In addition, a debate highlighting the principal benefits and drawbacks of each of the web service will take place to understand the reasons and why one would be used over another.
[bookmark: _Toc61042421]2. Web page
The web page being created makes use of AJAX and a REST API, using a food API to be capable of searching and retrieving an image of the food name entered, and adding an order.
[bookmark: _Toc61042422]3. Web services
The purpose of a web service is to allow exchanging communication over a network and allowing interoperability to share data between applications [1]. The applications could be written in a variety of programming languages and is capable of still communicating because it follows a set of standards and a collection of open protocols [2]. This section will talk about three of which are used today, each offer different advantages but also drawbacks. A look into the different types will be done along with a comparison to get an idea what similarities one has over the other, a debate will be followed to assess the pros and cons. 
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SOAP, Simple Object Access Protocol is a web service based in the XML format and can deliver communication over a network with the use of the HTTP, and this is the standard web protocol. XML stands for Extensible Markup Language and is a design made to store and transfer data, and as a markup language it has similarities to HTML [3]. This web service is regarded as stateless, from the sender to receiver it has a one-way message communication between nodes [4]. SOAP is to target all programming languages for data exchange, XML is understood by each language, giving the opportunity to do so.
SOAP messages structure itself with four elements, holding a particular purpose for every element. It must begin with an envelope tag and end with one, it works just like an envelope where everything will be held within it. The second but optional element is the header, where the user can add on any additional requirements for the message and to establish details such as authentication. The third would be the body element holding the request or response, and the fourth element would be the fault element which is an optional addition to receive information regarding errors that may have occurred during the request or receiving a response from an API [5].
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The primary advantages will be listed below from using SOAP as a web service of choice. 
· SOAP is a recommended protocol by the World Wide Web Consortium, also known as the W3C, the regulators of web standards.
· SOAP can work with any programming language, as well as both on windows and Linux
· As SOAP works on HTTP, the protocol used by all web applications, it can work with the web and not require anything extra to function and run services making use of SOAP [6].
· Secured with WS-Security, own security system
· Reliability, SOAP offers logic when failures occur to retry or deem success [7]
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Before deciding the use of SOAP as a web service, the disadvantages should be looked at to see if it is not a valuable choice to make. Listed below are the primary drawbacks it brings forward.
· Can only make use of the XML data format
· More complex to learn and make use of
· Due to the XML format to be parsed, the payload of SOAP tends to be high for string messages, using up more resources and bandwidth [8]
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REST is the abbreviation for Representational State Transfer, and web services that fit with it are known as RESTful web services. A REST web service follows an architectural style for development, and it being an architectural style provides interoperability amongst systems. The web service works to request and access resources from an endpoint or a given URL, the data returned would mainly be in a JSON format that will contain all the data. REST offers the ability to request both XML and JSON formats, and it has the ability of caching where the request for a resource will be stored and not need the service to ask for a request for the same resource again [9]. Beforehand, a REST service requires no prior knowledge of the API to be used. The use of HTTP and its methods are supported within REST, the methods being POST, GET, PUT and DELETE. To create a resource the keyword POST is used, to retrieve a resource GET is used, to change the state or update, PUT is used, and removing a resource DELETE is used [10]. With REST, it must be considered that one of the principles is that it is stateless, where the session details is not necessary to be kept by the server and only on the request made [11].
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The primary advantages will be listed below from using REST as a web service of choice. 
· Learning curve is reduced, does not require doing anything extra 
· Uses a light amount of bandwidth with JSON being the main data format
· Supports more than one data format, HTML, XML, JSON.
· Data is in easily readable format [12]
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The primary disadvantages will be listed below from using REST as a web service of choice. 
· Not appropriate for big quantities of data
· Receiving unnecessary data, over fetching information using more time and bandwidth [13] 
· Security, appropriate for public data but confidential data can be a problem between client and server [14]
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GraphQL is a query language used for implementation of web-based services, it is a specification and is supported by an abundance of programming languages to make use of it. Like SQL, structure query language, GraphQL’s syntax of the requests can be seen similar. The capability it has is to precisely retrieve the information from API’s. GraphQL makes use of either a schema or a data definition and the data being asked for will be organized and fetched regarding the query written, which would be all in one request. The process would consist of describing the data, writing a request for what you want returned and retrieving the results without the redundant information given and only what was asked [15]. In GraphQL, a specific schema involving querying to make changes is called a mutation query, an example query being UPDATE or DELETE as used in SQL [16]. 
[bookmark: _Toc61042430]3.3.1 Advantages
The primary advantages will be listed below from using GraphQL as a web service of choice. 
· Allows querying for specific data to be retrieved, ignoring redundant data unasked for and speeding the process
· Ability to query and request the data with one API call 
· Error messages will be provided and detailed when the query is at fault [17]

[bookmark: _Toc61042431]3.3.2 Disadvantages
The primary advantages will be listed below from using GraphQL as a web service of choice. 
· Performance issues may arise with complex queries, such as asking for a significant number of fields at once
· Would be overkill for smaller applications, considering the complex things it offers
· Does not rely on HTTP caching, only libraries built on top of GraphQL can do so [17]
· Limited with the schema defined, could prevent more in-depth responses [13] 
[bookmark: _Toc61042432]3.4 Comparison of Web Services
Based on the information about the web services that was discussed and found, we can see what similarities and differences each one has from the other. Firstly, the style of each web service is different to one another, SOAP being a protocol, REST being an architecture and GraphQL being a query language. This alone can suggest it should be chosen and used in relation to the requirements and needs that the user seeks because they will not operate in the same way. The formats in which are handled is also different from one another, a difference between SOAP and REST is that REST can handle both JSON and XML, whereas SOAP is strictly XML and GraphQL on the other hand, is also capable of JSON. With JSON, it is much more organized and easier on the eyes to read, XML being cluttered with tags and a large quantity of information can make it a difficult task to read and view. Typically, fetching data from an API would make use of an endpoint or a URL which would be a usual return of a bunch of data to JSON format, REST and GraphQL is different where GraphQL has the capability to pick and choose the information being needed with use the use of the schema, and this can prove to be advantageous as you are not fed the information that was not asked for, allowing precise return of data. In terms of security, REST, SOAP and GraphQL do not use the same method of security, SOAP makes use of its own security known as WS-Security and also uses SSL, whereas REST makes use of HTTPS as well as SSL and additional methods to allow more safety measures. Something the web services do have in common is that they rely on good rules to follow for the process of the exchanging of data, and also all of which support numerous languages to work with the web service. From GraphQL, it can be seen that it works on simplifying the process of retrieving data, as when comparing it to SOAP or REST, it is not as simple as just unifying it within one single request to gather the data required and also, picking and choosing what data to retrieve. 
In conclusion, from the comparisons made and similarities identified, it can be said that though each web services aim to exchange communication, they all are different and perform to request it in a different way to one another. 
[bookmark: _Toc61042433]3.5 Web Service Advantages & Disadvantages Debate
Further discussion in this section will be in relation to the primary advantages and disadvantages of the web services that were mentioned, SOAP, REST and GraphQL.
With the SOAP web service, an unfortunate drawback is that it comes with a heavier payload due to only being capable of using the XML format for communication, though seen as a lightweight method, according to research, it is argued REST provides a faster speed in retrieval from the data that is found. An advantage REST has over SOAP and GraphQL is the process of caching, where resources are only required to be requested only once to be stored and accessed again, saving bandwidth and time, whereas SOAP would require re-parsing data with XML every request and having to request again, and GraphQL can only acquire this by having libraries that are built up on top of it. Since caching is the storing of frequently accessed information, this means there will be less traffic to the server with the use of REST and be capable of faster completion of requests.
GraphQL can request for data using one API call, this is in comparison to REST requiring combining multiple endpoints and with SOAP having to parse with XML format, showing that GraphQL has clear efficiency over both when needing to query information in some way quickly. Although, GraphQL is seen as an overkill for small applications, which could raise the point of another web service like REST to be used if not looking to make use of the complexity GraphQL has to offer.
Due to SOAP only being capable of the XML format, this comes to a primary disadvantage as XML serves information that can be uneasy on the eyes when dealing with large amounts of data in the surrounding tags. REST making use of JSON as well as having the capability of XML brings a more compelling advantage as it is not strictly stuck with one format of data, as well as because it is much easier to read.  
In terms of learning a web service, REST has a reduced learning curve, this is advantageous but can also be an advantage for a wrong reason because it is due to REST having a lack of standards and is different to a protocol which has been established and an industry standard, SOAP. 
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