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The following document will be divided into two sections:
Part one will discuss RESTful web services and the best practices for implementing such a service. It will be accompanied by code snippets from a RESTful web service built to allow users to purchase registration plates, code snippets will be provided where the Author deemed necessary. 
Part two will examine serverless technologies and provide a detailed analysis of them. In addition, the circuit breaker pattern will be reviewed with the advantages and drawbacks also detailed. 
[bookmark: _Toc8229265]Part one
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RESTful webservices in recent years are on the rise with the architecture being a desirable attraction. They provide a great way allowing clients to utilise resources to produce dynamic web services.
[bookmark: _Toc8229267]RESTful Web Services

Representational state transfer (REST) is a method used in the creation and implementation of web services. The architectural style delineates constrictions which must be abided by during this process, it also outlines resources which are the fundamental concept of the style [1]. 
A resource is like an object instance (in object-oriented programming) in the sense that it has a type and data, it will often have a relationship with other resources contained within an application too. Resources make use of invoking HTTP methods/verbs [1]; some popular methods include:
GET – This method is used to obtain information from a server with a specified URI, it is essential that this method only retrieves data and does not have any other influence on the data [1]. An Example of a GET method from the licence plate service can be seen below:
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[bookmark: _Toc8229291]Figure 1 - Get Method Code Example.
POST – A post method is commonly used with HTML forms and its purpose is to send data to the server with data which represents a subsidiary of the URI resource. When using this method with a specific resource each field of the denoted resource must be included with data in the post body [2]. An Example of a POST method from the licence plate service can be seen below:
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[bookmark: _Toc8229292]Figure 2 – Post Method Code Example.
PATCH – Similar to a post method but utilising a patch method allows for partial modifications to an accessible resource by means of the resource’s URI [2]. An Example of a patch method from the licence plate service can be seen below:
[image: ]
[bookmark: _Toc8229293]Figure 3 - Patch Method Code Example.
PUT –  The put method is incredibly comparable to the patch; unlike patch, put will create a new resource if it does not exist so using it judiciously is recommended [2].
DELETE – The delete method is used to erase a resource based on the specified URI the delete method is given [3]. 
All HTTP methods can be useful to clients and are utilised when accessing a specific URI (Unique Resource Identifier) or a pre-defined identifier. Access to resources should be limited to clients whom have authorised admission, if a resource is made available which facilitates the use of a delete method; the whole database could be in jeopardy as any client could potentially make callous actions against the service [3]. 
There are many ways to represent a resource but popular representations include:
JSON (Java-script Object Notation) – This representation derives of a lightweight format which is understandable by both humans and machines. It is renowned for being a data-interchangeable language and uses common conventions which are associated with Object Oriented Programing languages such as Arrays and Objects [4]. 
XML (Extensible Mark-up Language) – This language delineates the procedures for encoding documents in a format that is humanly decipherable and machine resolvable. The XML concept envisages simplicity, commonality and usability, which together make it a great choice for representing structured documents over structured data [4]. 
When making the decision to choose how to represent the resources it is imperative that the potential solutions are compared against each other to determine the best resolution.
[bookmark: _Toc8229268]JSON V XML

· Both JSON and XML are equally readable and can be parsed and utilised by numerous programming languages [4].
· Both representations can exhaust the XMLHttpRequest method when being fetched by the server [4]. 
· JSON is returned shorter than XML which makes it the faster option to read and write [4]. 
· Unlike JSON, XML cannot use arrays [5]. 
· All XML must be parsed with an XML parser, JSON can achieve this with a simple JS (JavaScript) function [5].
· When using AJAX (Asynchronous JavaScript and XML) it is significantly faster to fetch a JSON string and parse it; over fetching the XML document, iterating through it, then finally extracting the values contained in the document and storing them in variables. The AJAX technology automatically parses the JSON with its built in XMLHttpRequest object which assist in the fetching process of the JSON [5]. 



For any RESTful web service to be considered “RESTful” it must adhere to the following six principles: 
[bookmark: _Toc8229269]Uniform interface constraint

The interface which occupies the region between the client and the server, it is used to streamline the architecture and decouple it so it can develop impartially [5]. There are four directorial principles which constitute this constraint they are: 
· Identify the resource – The resources created must have an identifiable and unified URI which must be available [6]. For example, to access the registration plates which are contained within a specific batch the following URI must be:
HTTP://localhost8080:batch/1/regplates
The above URI would identify all the registration plates which reside in the batch with an ID of 1. 
· Resource representation – This constraint signifies how the resource accessed is returned to the client. The representation in this case will be using JSON format and it returns the following response when using the address listed above [7]. 
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[bookmark: _Toc8229294]Figure 4 - JSON response with specific URI.
· Self-descriptive messages – The returned message should comprise of enough information to express in what manner the information can be processed [6].

· Hypermedia as the Engine of Application State (HATEOAS) – when accessing a URI of a rest application it should be clear to the client the actions and resources made available by the application, these actions and resources are provided by the server when accessing the URI [7]. This can be seen from the figures below:
[image: ]
[bookmark: _Toc8229295]Figure 5 - HATEOAS URI example 1.
It can be seen from Figure 2 when accessing the /batch resource it can provide suggested links to other resources contained in the REST application. 
When accessing /batch/8 the resource gives the following result:
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[bookmark: _Toc8229296]Figure 6 - HATEOAS URI example 2.

Figure 3 illustrates the batch resource with an id of 8, the current bid can be seen with links to other resources. If the resource uses the additional URI of /regplates (http://localhost:8080/batch/8/regplates) then it will produce the following result:
[image: ]
[bookmark: _Toc8229297]Figure 7 - HATEOAS URI example 3.
Figure 4 shows every registration plate which has a batch id of 8 with additional information regarding the price of the licence plate and links to other resources provided by the server.
Finally figure 5 illustrates the previous URL with the additional URI of /48. 
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[bookmark: _Toc8229298]Figure 8 - HATEOAS URI example 4.
It can be seen from figure 5 with a further URI of /48 the server responds with the JSON object showing the specific licence plate and price of the plate which had an id of 48.
[bookmark: _Toc8229270]Statelessness

Each request from a client must be independent of each-other if sending multiple requests; in addition, all the requests must enclose the obligatory information to enable the server to handle the requests appropriately. Any information regarding the session of the client must stay on the client side and not server side [8]. 
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It is imperative that the responses are clearly defined as being cacheable or not, if a response if not unreservedly distinct then redundant data may present itself when the client makes further requests. Carefully maintained caching of responses will increase performance and scalability within the system [8].
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A separation of concerns surrounds the constraint regarding the client-server architecture. A Uniform Interface divides the server and client; the internal data storage of a server is separated from the client which improves the manageability of the client code. In addition, the servers are made more scalable because they have no concern with user interfaces. This potentially provides developers with the opportunity to develop the client and server independently of each-other [9]. 
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It is not apparent to a client when connecting to the service whether they are connected to an end server or a transitional server. Implementing servers which act as an intermediary (transitional) can significantly improve the scalability of the service, by ensuring that load balancing is sufficient and by affording shared caching to help with this. Security strategies can be implemented on a layer-to-layer basis contingent of the purpose of the implementation [9]. 
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The logic contained on the server is static logic but dependent on the client’s behaviour, the server may extend the logic (effectively using dynamic logic) by using Java Applets or Scripts. This is considered an optional approach and its implementation is not deemed necessary to comply with the principles of a RESTful web service [9]. 
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RESTful web services define a standard which must be adhered to for the service to be considered RESTful. Consideration around the 6 principles of rest must be undertaken to ensure that the service meets the constraints required.
Before accessing the represented data through the resources URI’s, deliberation surrounding the representation of the data must occur, in this case JSON was the desired choice as it emerged as a better candidate than XML for reasons discussed in this report. 
Consuming the JSON using AJAX/Java-script allowed for the data to be manipulated accordingly with the standards outlined by HTTP. The JSON response from specified URI’s was used in conjunction with the AJAX to provide a service which was dynamic.
Adding bootstrap to the service ensured that the service is highly responsive and a common theme was maintained across each page of the application. 
Given further time, authorization and sessions could have been implemented to increase the security on the service.
[bookmark: _Toc8229276]Future Improvements

Due to time restrictions the service was not developed to the standard desired. However, the following declarations discuss the aspired level of the service which the Author desired:
Login/Register form – A log on form would allow retailers to sign up and their credentials stored in the Business table in the database. Using sessions in spring would facilitate this process and furthermore, would increase the level of security on the service by including authorization. 
Reusable HTML – Given additional time, Thyme-leaf in spring would have been a great way of creating fragments for the HTML. Thyme-leaf is like creating objects in object- oriented programming, reusing object allows for minimal code duplication and this is facilitated in Thyme-leaf by creating fragments. Currently the same HTML is hard coded across multiple pages and Thyme-leaf could provide a solution to any commonality on pages by using fragments. 
For Example:

<div th:fragment="NavBar"> NAV HTML HERE </div>

This fragment could have been used across all pages then. 
Countdown Timer - A timer for the winner needs to be implemented with the winner announced when the timer expires. Currently the service only stores the highest bid but has no deadline.
Presentation of licence plates – Ideally the presentation of the licence plates on the Auction page would have consisted of them being outputted into the licence plate template used on the homepage. Currently they are outputted straight to the page but would look visually superior if they had been outputted to the template. 
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Serverless technologies have revolutionised the way infrastructures are constructed. The new technologies have eliminated the concern surrounding the scalability and maintenance of physical infrastructure and required system software. The introduction of incredibly high performance and scalable services which can be utilised by a consumer is why many organisations are making the decision to go Serverless [10].

[bookmark: _Toc8229279]Serverless Technologies

A Serverless technology/computing is whereby a cloud service provider is responsible for managing the server and allocating resources dependant on requirement. The cost of Serverless services is dependent on provider, but the consumer is only accountable for the resources which have been expended. This is a very appealing prospect as opposed to purchasing pre-purchased units of storage space and CPU power, but careful consideration around a decision to go Serverless should be undertaken to ensure the platform provides the solution to the service provisioned [11]. 
When considering options for cloud services it is important to delineate the level on control developers would like over their employed application. When adopting the cloud paradigm, it is imperative that the following services are considered: 
1) Infrastructure as a service (IAAS) – Traditionally in this model the cloud service provider will accommodate the consumer with servers, storage and network accoutrement which they desire, alongside a hypervisor tier. 
IAAS facilitates users with the ability to create virtual machines and implement operating systems, databases and other software if required. The users are subject to the management and configuration of the environment which the service resides on [11]. 
2) Software as a service (SAAS) – Characteristically accessed by users exercising a web browser. SAAS providers frequently manage the servers, networking equipment, applications and operating systems which have be deployed in their services. Users simply just make use of the system [12].

3) Platform as a service (PAAS) – Commonly does not replace a consumers’ complete infrastructure, PAAS providers will often provide specific services and an optimised environment which users can make use of. The environment and testing services allow users to rapidly develop and test new software efficiently [12]. 

The illustration below demonstrates different services provided by popular vendors: 
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[bookmark: _Toc8229299]Figure 9 - Cloud Platforms and Vendors [13].

[bookmark: _Toc8229280]Serverless Platforms

A consumer can make use of popular cloud-based execution models which are provided by companies such as:
AWS Lambda – This platform was introduced in 2014 by the retail giant. AWS Lambda is an event driven service which controls the resources required by the deployed application or service and provides the required resources should the service need to scale [13].
An example of an event processing system is depicted in the illustration below:
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[bookmark: _Toc8229300]Figure 10 - Event driven service [13].

The technology was proposed to provide a secure platform whereby consumers could rely on it responding to any updates in database tables, impulsively assign back-end services depending on the incoming http request and essentially put any services in “sleep” mode when they are not being utilised to minimise the resources which it consumes; in addition to this, the gateway API which Lambda offers can be responsible for handling any authentication or/and authorization associated with the deployed service [13].
AWS Lambda differs from another platform which amazon provides (AWS EC2) due to the nature of the billing for the consumer, Lambda is priced nominally higher; but the platform does provide a “sleep” mode for services which are not being expended so this could potentially save resources long-term [13].
Google Cloud Platform – A service supported by Google, provides a collection of services which operate on the same infrastructure as some of their products such as YouTube and Google Search. GCP offers a multitude of facilities for consumers to expend such as: data storage/analytics and machine learning services [14].
Google’s App Engine is a development/hosting platform which can be utilised in the creation and hosting of web applications. The service allows patrons to host their web services with the assurance that should demand require, the service can scale automatically should the quantity of requests require it to [14].
Microsoft Azure – A cloud service provided by Microsoft which allows clients to build, test and deploy an application through managed data centres. Most vendors now provide similar benefits to their competitors and Azure is no different; The service allows to scale on demand and delivers unpretentious, dependable storage on a colossal magnitude [15].
Microsoft Azure offers multiple services such as: SaaS, PaaS, IaaS and provisions numerous different programming languages and frameworks making it an incredibly respectable platform of choice for clients looking to go Serverless [15].

[bookmark: _Toc8229281]Advantages of Serverless

Scalability – Most Serverless providers allow functionality for automatically scaling servers, should the amount of traffic indicate an increase in server space or memory is required; then the platform will often automatically add this service in for the consumer [16]. 
Pay for what is used – Instead of spending vast amounts of money on physical architecture and have to future proof the service which involves increased server space, memory, CPU and network infrastructure, consumers only pay for the resources they actually use which has a massive financial benefit [16]. 
Server Management – The cost of recruiting Dev Ops specialists to maintain the servers is significantly reduced because providers are responsible for maintaining their own servers. This ensures more focus can be put on the deployed service at a reduced cost [16].
Rapid Updates – In the process of updating the service, developers can iteratively implement the code uploads or upload the whole update at once. This is achievable because the service deployed will be a collection of functions which are provisioned by the Serverless service provider. Developers can fix or update services by making updates to the service, function by function if desired [16].
[bookmark: _Toc8229282]Disadvantages of Serverless

Vendor lock-in – Should the service deployed by the consumer become exclusively dependant on the services of the provider, it could potentially create an issue surrounding the consumers’ confidence in the provider as they are completely reliant on their service. Any changes in the support system or price tariffs could have detrimental effects for the consumer, they are effectively “locked in” to the provider as their service has been developed against their model and may be difficult to change vendor [13]. 
Testing and Debugging – Can often be more difficult because it is hard to imitate the Serverless environment to observe how the code behaves. Consumers’ lack visibility in regards to backend processes which are functioning by their provider, this can make it challenging to test and debug but cloud providers are implementing sandboxes to help with this issue [10].
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The circuit breaker design pattern is a commonly used pattern in traditional software development and is particularly associated with the connection to remote services and resources. One of the fundamental doctrines which makes it incredibly usable is after the successful implementation of it, the pattern aims to identify any failures and apply logic to minimize the occurrences of them and therefore improve the stability and resilience of the application [17].
In a dispersed environment access to remote services and resources can crash/stop due to temporary or permanent errors, some of these error could include: a protracted network connection, a resource currently being absent or unavailable or if a service/resource is exhausted by overcommitting which could produce a timeout. Redundancy measures are often implemented by organisations to ensure the service/application corrects itself precipitously; However, faults can occur when the service hasn’t anticipated the problem and could take considerably more time to amend. This is where the circuit breaker pattern takes precedence and has an important role in the identification of such issues and provides a solution (maybe an alternate service) should these events transpire [17]. 
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If a failure occurs when making a remote call to a service across a network, it can proceed to cause lengthy delays and timeouts which themselves take up valuable resources trying to reconnect or rectify the issue. Should the resources spend significant time trying to resolve the issue this could lead to surging failures across a manifold of systems [18]. 
The circuit breaker patters could provide a perfect solution to this problem, it can monitor a network and provide a redundancy procedure should the error not correct itself within a specified threshold. If the threshold or limit is reached any additional calls to the to the pattern (circuit breaker object which monitors the calls) are returned with an alternate service or error message, ensuring the overhead on the resources is kept minimal and the system can sustain the performance necessary with adequate response times by safeguarding against unresponsive calls [18].
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Closed – Any calls which are passing through the service are deemed to be below the threshold implemented then the service is considered to be functioning ordinarily. if the threshold is triggered then the state changes to an open state [18].
Open – The circuit breaker object will return an error or alternative to what is normally expected without performing the function [18].
Half-Open – A pre-determined time will be assigned to the object which will allow the state to be returned to open to acknowledge if the previous issue still subsists. The state will allow a single call to try and pass and if successful then it will return to a closed state; if not it will return to an open state and repeat the process in scheduled manner [18].  

[bookmark: _Toc8229286]Circuit Breaker Advantages

Failure handling – The pattern if sufficiently applied ensures that failures are handled in a manner which increases the systems redundancy, also providing an alternate service should the failure not correct itself in a timely fashion [17].



[bookmark: _Toc8229287]Circuit Breaker Disadvantages

Bad implementation - If not implemented correctly it can result in the inadvertent creation of a Denial of service attack because of amplified traffic which is targeting the failed service. Numerous clients may attempt to use the service again if their request has been unsuccessful; so ensuring the circuit breaker pattern is configured correctly will add assurance that this possibility will be eliminated [17].  
[bookmark: _Toc8229288]Part Two - Conclusion  

Serverless technologies have transformed the way services can be consumed in the last decade. Clients can now have exceptionally robust systems without maintaining hardly any physical infrastructure in comparison to what was traditionally required. 
Vendors allow clients the ability to have their services managed for them with clients just making code changes to their service, this can be extremely cost-effective with savings being made on staff resources. 
Meticulous deliberation over which vendor to choose should be commenced, this will ensure that the services they provide reflect the ambition and purpose of what the client expects and requires. 
The circuit breaker pattern is an extremely effective technique to add redundancy or counter measures to when accessing remote services and resources. The pattern ensures that failures are handled effectively and often provides alternate solutions if a service cannot be connected to. Accessing the error over a period ensures that the overhead is kept minimal, if the error continues to provide an unsuccessful response then then typically an alternate service would be utilised. 
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The following code is from the licence plate web service exercise.
HTML PAGES
Index.html
<!doctype html>
<html lang="en" xmlns:th="http://www.thymeleaf.org">
<head>
    <!-- Required meta tags -->
<!-- Required meta tags -->
<!-- NOTE TO EXAMINER - SOME OF THE HTML FOUND IN THIS APPLICATION IF MAINLY SOURCED FROM THE
FOLLOWING BOOTSTRAP SOURCES TO ENSURE COMPLIANCE WITH THE BOOTSTRAP THEME-->
<!-- https://v4-alpha.getbootstrap.com/components/forms/#form-groups-->
<!-- https://getbootstrap.com/docs/4.0/components/card/-->
<!-- https://bootswatch.com/darkly/-->
[bookmark: _GoBack]
    <meta charset="utf-8">
    <meta name="viewport" content="width=device-width, initial-scale=1, shrink-to-fit=no">
    <script src="indexJS.js"> </script>
    <!--<script src="jquery-3.3.1.min.js"></script>-->
    <link rel="stylesheet" type="text/css" href="css/bootstrap.css">
    <!--<meta charset="UTF-8">-->
    <title>Perfect Plates</title>

    <!-- Bootstrap CSS -->
    <!--<link rel="stylesheet" href="https://stackpath.bootstrapcdn.com/bootstrap/4.2.1/css/bootstrap.min.css" integrity="sha384-GJzZqFGwb1QTTN6wy59ffF1BuGJpLSa9DkKMp0DgiMDm4iYMj70gZWKYbI706tWS" crossorigin="anonymous">-->

    <title>Perfect Plates</title>
</head>
<body style="background-color: #a7b2b8">
<nav class="navbar navbar-expand-lg navbar-dark bg-warning">
    <!--<img src="images/car.jpg" style="width: 100%" height="386">-->
    <!--<a class="navbar-brand" href="#" style="color: black">Perfect Plates</a>-->
    <button class="navbar-toggler" type="button" data-toggle="collapse" data-target="#navbarColor01" aria-controls="navbarColor01" aria-expanded="false" aria-label="Toggle navigation">
        <span class="navbar-toggler-icon"></span>
    </button>

    <div class="collapse navbar-collapse" id="navbarColor01">
        <ul class="navbar-nav mr-auto">
            <li class="nav-item active">
                <a class="nav-link" href="index.html" style="color: black">Home</a>
            </li>
            <li class="nav-item">
                <a class="nav-link" href="HTML/auction.html" style="color: black">Auctions</a>
            </li>
            <li class="nav-item">
                <a class="nav-link" href="HTML/contactUs.html" style="color: black">About Us</a>
            </li>
            <li class="nav-item">
                <a class="nav-link" href="HTML/Register.html" style="color: black">Register</a>
            </li>
        </ul>
        <form class="form-inline my-2 my-lg-0">
            <input class="form-control mr-sm-2" type="text" placeholder="Enter Reg Plate Here...">
            <button class="btn btn-secondary my-2 my-sm-0" type="submit">Search</button>
        </form>
    </div>
</nav>
<div class="container">
    <div class="row">
        <div class="col-sm-12 col-md-12 col-lg-12">
            <h1> Perfect Plates </h1>
            <!--<img src="images/car.jpg" style="width: 100%" height="386">-->
        </div>
    </div>
</div>
<div class="container">
    <div class="row">
        <div class="col-sm-12 col-md-12 col-lg-12">
            <h5>
                Perfect Plates is the "Perfect" place for businesses or individuals to get their custom
                licence plates. The Auction page allows for anyone to bid on batches of licence plates
                of their choice. Make sure you register first by navigating to our "Register Page".
                Happy Bidding!!
            </h5>

        </div>
    </div>
</div>
<div class="container">
    <div class="row">
        <div class="col-sm-12 col-md-4 col-lg-4">
            <div class="card" style="background-color: #717a80">
                <div class="card-body">
                    <h5 class="card-title">Personalised Licence Plates</h5>
                    <!--<div class="codepen-wrapper">-->
                        <span id="regid" class="registration-ui"> CV19 LEW </span>
                    <!--</div>-->
                    <a href="HTML/auction.html" class="btn btn-warning">Click Here To Buy Now</a>
                </div>
            </div>
        </div>
        <div class="col-sm-12 col-md-4 col-lg-4">
            <div class="card" style="background-color: #717a80">
                <div class="card-body">
                    <h5 class="card-title">Business Plates</h5>
                    <!--<div class="codepen-wrapper">-->
                    <span id="regid2" class="registration-ui"> BS19 CSG </span>
                    <!--</div>-->
                    <!--<p> Need a gap here </p>-->
                    <a href="HTML/auction.html" class="btn btn-warning">Click Here To Buy Now</a>
                </div>
            </div>
        </div>
        <div class="col-sm-12 col-md-4 col-lg-4">
            <div class="card" style="background-color: #717a80">
                <div class="card-body">
                    <h5 class="card-title">Gift Plates</h5>
                    <!--<div class="codepen-wrapper">-->
                    <span id="regid3" class="registration-ui"> CU19 MUM </span>
                    <!--</div>-->
                    <a href="HTML/auction.html" class="btn btn-warning">Click Here To Buy Now</a>
                </div>
            </div>
        </div>
    </div>
</div>
<br>
<div class="container">
    <div class="row">
        <div class="col-sm-12 col-md-4 col-lg-4">
            <div class="card" style="background-color: #717a80">
                <div class="card-body">
                    <h5 class="card-title">Personalised Licence Plates</h5>
                    <!--<div class="codepen-wrapper">-->
                    <span id="regid4" class="registration-ui"> CE19 BOB </span>
                    <!--</div>-->
                    <a href="HTML/auction.html" class="btn btn-warning">Click Here To Buy Now</a>
                </div>
            </div>
        </div>
        <div class="col-sm-12 col-md-4 col-lg-4">
            <div class="card" style="background-color: #717a80">
                <div class="card-body">
                    <h5 class="card-title">Business Plates</h5>
                    <!--<div class="codepen-wrapper">-->
                    <span id="regid5" class="registration-ui"> BV19 AMG </span>
                    <!--</div>-->
                    <!--<p> Need a gap here </p>-->
                    <a href="HTML/auction.html" class="btn btn-warning">Click Here To Buy Now</a>
                </div>
            </div>
        </div>
        <div class="col-sm-12 col-md-4 col-lg-4">
            <div class="card" style="background-color: #717a80">
                <div class="card-body">
                    <h5 class="card-title">Gift Plates</h5>
                    <!--<div class="codepen-wrapper">-->
                    <span id="regid6" class="registration-ui"> CU19 DAD </span>
                    <!--</div>-->
                    <a href="HTML/auction.html" class="btn btn-warning">Click Here To Buy Now</a>
                </div>
            </div>
        </div>
    </div>
</div>
<br>
<div class="container">
    <div class="row">
        <div class="col-sm-12 col-md-4 col-lg-4">
            <div class="card" style="background-color: #717a80">
                <div class="card-body">
                    <h5 class="card-title">Personalised Licence Plates</h5>
                    <!--<div class="codepen-wrapper">-->
                    <span id="regid7" class="registration-ui"> CP19 PAT </span>
                    <!--</div>-->
                    <a href="HTML/auction.html" class="btn btn-warning">Click Here To Buy Now</a>
                </div>
            </div>
        </div>
        <div class="col-sm-12 col-md-4 col-lg-4">
            <div class="card" style="background-color: #717a80">
                <div class="card-body">
                    <h5 class="card-title">Business Plates</h5>
                    <!--<div class="codepen-wrapper">-->
                    <span id="regid8" class="registration-ui"> BS19 BMW </span>
                    <!--</div>-->
                    <!--<p> Need a gap here </p>-->
                    <a href="HTML/auction.html" class="btn btn-warning">Click Here To Buy Now</a>
                </div>
            </div>
        </div>
        <div class="col-sm-12 col-md-4 col-lg-4">
            <div class="card" style="background-color: #717a80">
                <div class="card-body">
                    <h5 class="card-title">Gift Plates</h5>
                    <!--<div class="codepen-wrapper">-->
                    <span id="regid9" class="registration-ui"> CU19 SON </span>
                    <!--</div>-->
                    <a href="HTML/auction.html" class="btn btn-warning">Click Here To Buy Now</a>
                </div>
            </div>
        </div>
    </div>
</div>

<!-- Optional JavaScript -->
<!-- jQuery first, then Popper.js, then Bootstrap JS -->
<script src="https://code.jquery.com/jquery-3.3.1.slim.min.js" integrity="sha384-q8i/X+965DzO0rT7abK41JStQIAqVgRVzpbzo5smXKp4YfRvH+8abtTE1Pi6jizo" crossorigin="anonymous"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.14.6/umd/popper.min.js" integrity="sha384-wHAiFfRlMFy6i5SRaxvfOCifBUQy1xHdJ/yoi7FRNXMRBu5WHdZYu1hA6ZOblgut" crossorigin="anonymous"></script>
<script src="https://stackpath.bootstrapcdn.com/bootstrap/4.2.1/js/bootstrap.min.js" integrity="sha384-B0UglyR+jN6CkvvICOB2joaf5I4l3gm9GU6Hc1og6Ls7i6U/mkkaduKaBhlAXv9k" crossorigin="anonymous"></script>
</body>
</html>

Auction.html
<!DOCTYPE html>
<html lang="en">
<head>
    <meta charset="utf-8">
    <meta name="viewport" content="width=device-width, initial-scale=1, shrink-to-fit=no">
    <link rel="stylesheet" type="text/css" href="../css/bootstrap.css">
    <title>Perfect Plates</title>

</head>
<body style="background-color: #a7b2b8">
<nav class="navbar navbar-expand-lg navbar-dark bg-warning">
    <!--<img src="images/car.jpg" style="width: 100%" height="386">-->
    <!--<a class="navbar-brand" href="#" style="color: black">Perfect Plates</a>-->
    <button class="navbar-toggler" type="button" data-toggle="collapse" data-target="#navbarColor01"
            aria-controls="navbarColor01" aria-expanded="false" aria-label="Toggle navigation">
        <span class="navbar-toggler-icon"></span>
    </button>

    <div class="collapse navbar-collapse" id="navbarColor01">
        <ul class="navbar-nav mr-auto">
            <li class="nav-item active">
                <a class="nav-link" href="../index.html" style="color: black">Home</a>
            </li>
            <li class="nav-item">
                <a class="nav-link" href="auction.html" style="color: black">Auctions</a>
            </li>
            <li class="nav-item">
                <a class="nav-link" href="contactUs.html" style="color: black">About Us</a>
            </li>
            <li class="nav-item">
                <a class="nav-link" href="Register.html" style="color: black">Register</a>
            </li>
        </ul>
        <form class="form-inline my-2 my-lg-0">
            <input class="form-control mr-sm-2" type="text" placeholder="Enter Reg Plate Here...">
            <button class="btn btn-secondary my-2 my-sm-0" type="submit">Search</button>
        </form>
    </div>
</nav>
<div class="container">
    <div class="row">
        <div class="col-sm-12 col-md-12 col-lg-12">
            <h1> Auction House </h1>
        </div>
    </div>
</div>
<div class="container">
    <div class="row">
        <div class="col-sm-12 col-md-12 col-lg-12">
            <h5>
               Welcome to the Auction House! Select you business and search through the batches we
                have available and place you bid. Any queries please use our "contact us" page and
                we will reply accordingly.
            </h5>

        </div>
    </div>
</div>
<div class="container">
    <div class="row">
        <div class="col-sm-12 col-md-3 col-lg-2">
            <div class="form-group" style="background-color: black">
                <select class="custom-select" id="dropdownbusinesses">
                    <option value="0" selected="">Select Business</option>
                    <option value="1">Toyota</option>
                    <option value="2">Renault</option>
                    <option value="3">Daves Autos</option>
                    <option value="4">Mercedes</option>
                    <option value="5">BMW</option>
                    <option value="6">Ferrari</option>
                </select>
            </div>
        </div>

        <div class="col-sm-12 col-md-6 col-lg-2">
            <form>
                <div>
                    <button type="button" class="btn btn-warning" onclick="" id="returnid">Find Batch
                    </button>
                    <input type="number" id="batchnumber" min="0" max="'+id+'" placeholder="Enter Batch No">
                </div>
                <div id="insertno">
                </div>

            </form>
        </div>

        <div class="col-sm-12 col-md-3 col-lg-8">
            <form>
                <input type="text" placeholder="Enter Bid Here" id="enterbid">
                <input id="bidbtn" type="button" value="Place Bid" onclick="checkBid()"/>
                Current high bid:
                <input type="number" id="currentbid"><br>

            </form>
        </div>


    </div>
</div>

<div class="container">
    <div class="row">
        <div class="col-sm-12 col-md-3 col-lg-2 offset-lg-5">
            <div id="reg0"></div>
            <div id="reg1"></div>
            <div id="reg2"></div>
            <div id="reg3"></div>
            <div id="reg4"></div>
            <div id="reg5"></div>
            <div id="reg6"></div>
            <div id="reg7"></div>
            <div id="reg8"></div>
            <div id="reg9"></div>
        </div>
    </div>
</div>


<!-- Optional JavaScript -->
<!-- jQuery first, then Popper.js, then Bootstrap JS -->
<!--<script src="https://code.jquery.com/jquery-3.3.1.slim.min.js" integrity="sha384-q8i/X+965DzO0rT7abK41JStQIAqVgRVzpbzo5smXKp4YfRvH+8abtTE1Pi6jizo" crossorigin="anonymous"></script>-->
<script src="../jquery-3.3.1.min.js"></script>
<script src="../indexJS.js"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.14.6/umd/popper.min.js"
        integrity="sha384-wHAiFfRlMFy6i5SRaxvfOCifBUQy1xHdJ/yoi7FRNXMRBu5WHdZYu1hA6ZOblgut"
        crossorigin="anonymous"></script>
<script src="https://stackpath.bootstrapcdn.com/bootstrap/4.2.1/js/bootstrap.min.js"
        integrity="sha384-B0UglyR+jN6CkvvICOB2joaf5I4l3gm9GU6Hc1og6Ls7i6U/mkkaduKaBhlAXv9k"
        crossorigin="anonymous"></script>
</body>
</html>

Contactus.html
<!DOCTYPE html>
<html lang="en">
<head>
    <meta charset="utf-8">
    <meta name="viewport" content="width=device-width, initial-scale=1, shrink-to-fit=no">

    <!--<script src="jquery-3.3.1.min.js"></script>-->
    <link rel="stylesheet" type="text/css" href="../css/bootstrap.css">
    <!--<meta charset="UTF-8">-->
    <title>Perfect Plates</title>

</head>
<body style="background-color: #a7b2b8">
<nav class="navbar navbar-expand-lg navbar-dark bg-warning">
    <!--<img src="images/car.jpg" style="width: 100%" height="386">-->
    <!--<a class="navbar-brand" href="#" style="color: black">Perfect Plates</a>-->
    <button class="navbar-toggler" type="button" data-toggle="collapse" data-target="#navbarColor01"
            aria-controls="navbarColor01" aria-expanded="false" aria-label="Toggle navigation">
        <span class="navbar-toggler-icon"></span>
    </button>

    <div class="collapse navbar-collapse" id="navbarColor01">
        <ul class="navbar-nav mr-auto">
            <li class="nav-item active">
                <a class="nav-link" href="../index.html" style="color: black">Home</a>
            </li>
            <li class="nav-item">
                <a class="nav-link" href="auction.html" style="color: black">Auctions</a>
            </li>
            <li class="nav-item">
                <a class="nav-link" href="contactUs.html" style="color: black">About Us</a>
            </li>
            <li class="nav-item">
                <a class="nav-link" href="Register.html" style="color: black">Register</a>
            </li>
        </ul>
        <form class="form-inline my-2 my-lg-0">
            <input class="form-control mr-sm-2" type="text" placeholder="Enter Reg Plate Here...">
            <button class="btn btn-secondary my-2 my-sm-0" type="submit">Search</button>
        </form>
    </div>
</nav>
<div class="container">
    <div class="row">
        <div class="col-sm-12 col-md-12 col-lg-12">
            <h1> Contact Us </h1>
        </div>
    </div>
</div>

<div class="container">
    <div class="col-sm-12 col-md-6 col-lg-12">
        <div class="form-group row">
            <label for="example-text-input" class="col-2 col-form-label">Business Name</label>
            <div class="col-10">
                <input class="form-control" type="text" placeholder="Enter Business Name Here" id="example-text-input">
            </div>
        </div>
        <div class="form-group row">
            <label for="example-search-input" class="col-2 col-form-label">Contact Number </label>
            <div class="col-10">
                <input class="form-control" type="search" placeholder="Enter Contact Number" id="example-search-input">
            </div>
        </div>
        <div class="form-group row">
            <label for="example-email-input" class="col-2 col-form-label">Email</label>
            <div class="col-10">
                <input class="form-control" type="email" placeholder="DaveAutos@Example.com" id="example-email-input">
            </div>
        </div>
        <div class="form-group row">
            <label for="example-url-input" class="col-2 col-form-label">Query</label>
            <div class="col-10">
                <input class="form-control" type="url" placeholder="Enter Query Here" id="example-url-input">
            </div>
        </div>
    </div>
</div>

<!-- Optional JavaScript -->
<!-- jQuery first, then Popper.js, then Bootstrap JS -->
<!--<script src="https://code.jquery.com/jquery-3.3.1.slim.min.js" integrity="sha384-q8i/X+965DzO0rT7abK41JStQIAqVgRVzpbzo5smXKp4YfRvH+8abtTE1Pi6jizo" crossorigin="anonymous"></script>-->
<script src="../jquery-3.3.1.min.js"></script>
<script src="../indexJS.js"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.14.6/umd/popper.min.js"
        integrity="sha384-wHAiFfRlMFy6i5SRaxvfOCifBUQy1xHdJ/yoi7FRNXMRBu5WHdZYu1hA6ZOblgut"
        crossorigin="anonymous"></script>
<script src="https://stackpath.bootstrapcdn.com/bootstrap/4.2.1/js/bootstrap.min.js"
        integrity="sha384-B0UglyR+jN6CkvvICOB2joaf5I4l3gm9GU6Hc1og6Ls7i6U/mkkaduKaBhlAXv9k"
        crossorigin="anonymous"></script>
</body>
</html>

Register.html
<!DOCTYPE html>
<html lang="en">
<head>
    <meta charset="utf-8">
    <meta name="viewport" content="width=device-width, initial-scale=1, shrink-to-fit=no">

    <!--<script src="jquery-3.3.1.min.js"></script>-->
    <link rel="stylesheet" type="text/css" href="../css/bootstrap.css">
    <!--<meta charset="UTF-8">-->
    <title>Perfect Plates</title>
    <title>Auction</title>
</head>
<body style="background-color: #a7b2b8">
<nav class="navbar navbar-expand-lg navbar-dark bg-warning">
    <!--<img src="images/car.jpg" style="width: 100%" height="386">-->
    <!--<a class="navbar-brand" href="#" style="color: black">Perfect Plates</a>-->
    <button class="navbar-toggler" type="button" data-toggle="collapse" data-target="#navbarColor01"
            aria-controls="navbarColor01" aria-expanded="false" aria-label="Toggle navigation">
        <span class="navbar-toggler-icon"></span>
    </button>

    <div class="collapse navbar-collapse" id="navbarColor01">
        <ul class="navbar-nav mr-auto">
            <li class="nav-item active">
                <a class="nav-link" href="../index.html" style="color: black">Home</a>
            </li>
            <li class="nav-item">
                <a class="nav-link" href="auction.html" style="color: black">Auctions</a>
            </li>
            <li class="nav-item">
                <a class="nav-link" href="contactUs.html" style="color: black">About Us</a>
            </li>
            <li class="nav-item">
                <a class="nav-link" href="Register.html" style="color: black">Register</a>
            </li>
        </ul>
        <form class="form-inline my-2 my-lg-0">
            <input class="form-control mr-sm-2" type="text" placeholder="Enter Reg Plate Here...">
            <button class="btn btn-secondary my-2 my-sm-0" type="submit">Search</button>
        </form>
    </div>
</nav>
<div class="container">
    <div class="row">
        <div class="col-sm-12 col-md-12 col-lg-12">
            <h1> Register </h1>
        </div>
    </div>
</div>
<div class="container">
    <div class="col-sm-12 col-md-6 col-lg-12">
        <div class="form-group row">
            <label for="example-text-input" class="col-2 col-form-label">Business Name</label>
            <div class="col-10">
                <input class="form-control" type="text" placeholder="Enter Business Name Here" id="example-text-input">
            </div>
        </div>
        <div class="form-group row">
            <label for="example-search-input" class="col-2 col-form-label">Contact Number </label>
            <div class="col-10">
                <input class="form-control" type="search" placeholder="Enter Contact Number" id="example-search-input">
            </div>
        </div>
        <div class="form-group row">
            <label for="example-email-input" class="col-2 col-form-label">Email</label>
            <div class="col-10">
                <input class="form-control" type="email" placeholder="DaveAutos@Example.com" id="example-email-input">
            </div>
        </div>
        <div class="form-group row">
            <label for="example-url-input" class="col-2 col-form-label">Business Address</label>
            <div class="col-10">
                <input class="form-control" type="url" placeholder="Enter Business Address" id="example-url-input">
            </div>
        </div>
    </div>
</div>





<!-- Optional JavaScript -->
<!-- jQuery first, then Popper.js, then Bootstrap JS -->
<!--<script src="https://code.jquery.com/jquery-3.3.1.slim.min.js" integrity="sha384-q8i/X+965DzO0rT7abK41JStQIAqVgRVzpbzo5smXKp4YfRvH+8abtTE1Pi6jizo" crossorigin="anonymous"></script>-->
<script src="../jquery-3.3.1.min.js"></script>
<script src="../indexJS.js"></script>
<script src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.14.6/umd/popper.min.js"
        integrity="sha384-wHAiFfRlMFy6i5SRaxvfOCifBUQy1xHdJ/yoi7FRNXMRBu5WHdZYu1hA6ZOblgut"
        crossorigin="anonymous"></script>
<script src="https://stackpath.bootstrapcdn.com/bootstrap/4.2.1/js/bootstrap.min.js"
        integrity="sha384-B0UglyR+jN6CkvvICOB2joaf5I4l3gm9GU6Hc1og6Ls7i6U/mkkaduKaBhlAXv9k"
        crossorigin="anonymous"></script>
</body>
</html>

Repositories
Batch
package com.example.regplates;

import org.springframework.data.repository.PagingAndSortingRepository;
import org.springframework.data.rest.core.annotation.RepositoryRestResource;

@RepositoryRestResource(collectionResourceRel = "batch", path = "batch")
public interface BatchRepository extends PagingAndSortingRepository<Batch, Integer> {


}
business
package com.example.regplates;

import org.springframework.data.repository.PagingAndSortingRepository;
import org.springframework.data.rest.core.annotation.RepositoryRestResource;

@RepositoryRestResource(collectionResourceRel = "business", path = "business")
public interface BusinessRepository extends PagingAndSortingRepository<Business, Integer> {


}

Regplate
package com.example.regplates;


import org.springframework.data.repository.PagingAndSortingRepository;
import org.springframework.data.rest.core.annotation.RepositoryRestResource;

@RepositoryRestResource(collectionResourceRel = "regplate", path = "regplate")
public interface RegplateRepository extends PagingAndSortingRepository<Regplate, Integer> {
}
JAVA
Batch
package com.example.regplates;

import javax.persistence.*;
import javax.validation.constraints.Size;
import java.util.List;

@Entity
public class Batch implements java.io.Serializable {

    @Id
    @GeneratedValue(strategy = GenerationType.IDENTITY)
    private int batchid;

    @ManyToOne(fetch = FetchType.LAZY)
    @JoinColumn(name = "businessid")
    private Business businessid;

    private Double bid;

    @OneToMany(fetch = FetchType.LAZY, mappedBy = "batchid")
    private List<Regplate> regplates;



    public int getBatchid() {
        return batchid;
    }

    public void setBatchid(int batchid) {
        this.batchid = batchid;
    }

    public Business getBusinessid() {
        return businessid;
    }

    public void setBusinessid(Business businessid) {
        this.businessid = businessid;
    }

    public List<Regplate> getRegplates() {
        return regplates;
    }

    public void setRegplates(List<Regplate> regplates) {
        this.regplates = regplates;
    }

    public Double getBid() {
        return bid;
    }

    public void setBid(Double bid) {
        this.bid = bid;
    }
}

business
package com.example.regplates;

import javax.persistence.*;
import javax.validation.constraints.Size;
import java.util.List;

@Entity
public class Batch implements java.io.Serializable {

    @Id
    @GeneratedValue(strategy = GenerationType.IDENTITY)
    private int batchid;

    @ManyToOne(fetch = FetchType.LAZY)
    @JoinColumn(name = "businessid")
    private Business businessid;

    private Double bid;

    @OneToMany(fetch = FetchType.LAZY, mappedBy = "batchid")
    private List<Regplate> regplates;



    public int getBatchid() {
        return batchid;
    }

    public void setBatchid(int batchid) {
        this.batchid = batchid;
    }

    public Business getBusinessid() {
        return businessid;
    }

    public void setBusinessid(Business businessid) {
        this.businessid = businessid;
    }

    public List<Regplate> getRegplates() {
        return regplates;
    }

    public void setRegplates(List<Regplate> regplates) {
        this.regplates = regplates;
    }

    public Double getBid() {
        return bid;
    }

    public void setBid(Double bid) {
        this.bid = bid;
    }
}

offensive reg
package com.example.regplates;

class OffensiveReg extends RegPlatesGen {

    /**
     * Array of words deemed to be offensive for when the reg plate is generated
     * it can check against
     * this array for any offensive words.
     */
    private static String[] OFFENSIVE_PLATE_LETTERS = {"FUC", "TWA", "CUN",
            "DIC", "ABC", "TIT", "NAZ", "COC", "DUM", "FAN", "NOB", "FAT",
            "DIK", "CON", "BAS", "CUM", "XXX", "ZZZ", "FUk", "KKK", "SEX"};


    /**
     *
     * @param letters would typically be the region of the reg plate
     *               (in this case randomaly generated letters.
     * @param digits this is the series of the reg plate (19).
     * @param letters2 randomaly generated letters for the last 3 
     *                 characters of the reg plate, the offensive
     * criteria will be checked against this.
     * @return true if an offensive reg plate has been detected
     */
    static boolean illegalWord(String letters, String digits, String letters2) {
        for (int i = 0; i < OFFENSIVE_PLATE_LETTERS.length; i++) {
            if (letters2.equals(OFFENSIVE_PLATE_LETTERS[i])) {
                System.out.println("THIS IS AN OFFENSIVE REG PLATE: >  " 
                        + letters + digits + "-" + letters2);
                System.out.println("New reg plate = " 
                        + letters + digits + "-" + letters2.replace(letters2,
                        generateRandomChars()));
                return true;
            }
        }
        return false;
    }


}

price
package com.example.regplates;


public class Price extends RegPlatesGen{
    /**
     *
     * @param letters will be the last 3 characters of the licence plate passed through
     *               this method.
     * @return price with a multiplication if the last 3 characters contain any duplicate 
     * characters.
     * else return the normal value of a licence plate. (the return price will be limited
     * to 2 decimal places
     * e.g 31.05).
     * If the firs character of the third octet is equal to any other character then the
     * licence plate
     * is deemed to be more valuable so it will generate a higher price than usual.
     */
    double priceGen(String letters){
        double price = 20.00;
        char[] reg = letters.toCharArray();

        if (reg[4] == reg[5] || reg[4] == reg[6]){
            double temp = price * ((Math.random() * ((10 - 1) + 1)) + 1);
            return Math.floor(temp * 100) / 100; // Ensure the decimal place
            // is set at 2 decimal places.
        }
        return price;
    }
}

regplate
package com.example.regplates;

import javax.persistence.*;
import javax.validation.constraints.NotNull;
import javax.validation.constraints.Size;


/**
 * Licence plate class which will hold data regarding licence plates.
 */

@Entity
public class Regplate implements java.io.Serializable{

    /**
     * primary key from the licence table in postgres
     */

    @Id
    @GeneratedValue(strategy = GenerationType.IDENTITY)
    private int licenceid;

    /**
     * input validation, generally some constraints which are enforced on a database.
     */

    @NotNull
    @Size(min = 7, max = 7)
    private String licenceplate;
    private double price;

    @ManyToOne(fetch = FetchType.LAZY)
    @JoinColumn(name = "batchid")
    private Batch batchid;

    /**
     * default constructor
     */

    public Regplate(){

    }

    /**
     * constructor to receive each attribute
     */

    public Regplate(String licenceplate, double price){
        this.licenceplate = licenceplate;
        this.price = price;
    }

    public int getLicenceid() {
        return licenceid;
    }

    public void setLicenceid(int licenceid) {
        this.licenceid = licenceid;
    }

    public String getLicenceplate() {
        return licenceplate;
    }

    public void setLicenceplate(String licenceplate) {
        this.licenceplate = licenceplate;
    }

    public double getPrice() {
        return price;
    }

    public void setPrice(double price) {
        this.price = price;
    }

    public Batch getBatchid() {
        return batchid;
    }

    public void setBatchid(Batch batchid) {
        this.batchid = batchid;
    }
}

regplate db insert
package com.example.regplates;

import org.hibernate.exception.ConstraintViolationException;
import org.springframework.stereotype.Service;

import javax.transaction.Transactional;

@Service
public class RegplateDatabaseInsert {

    RegplateRepository regplateRepository;
    BatchRepository batchRepository;

    /**
     *
     * @param regplateRepository passed through the constructor.
     * @param batchRepository passed through the constructor.
     * the constrcutor when usec (when application runs) will by default use the insert method
     * to send information to the database.
     */
    RegplateDatabaseInsert(RegplateRepository regplateRepository, BatchRepository batchRepository){
        this.regplateRepository = regplateRepository;
        this.batchRepository = batchRepository;
        insert();
    }

    /**
     * Inserting data into the database when the applications runs. Will generate a batch of 10 reg plates
     * with the same batch Id. Each reg plate will be passed through the priceGen method to determine a value
     * for that plate.
     * Try and save the reg plate to the database and if there is a duplicate (highly unlikely) print the
     * error stack trace.
     */
    @Transactional
    /**
     * Each time the application is run it will generate a batch of 10 regplates and save the plates to the
     * database via the reg plate repository.
     */
    void insert(){

        Batch batch = new Batch();
        batchRepository.save(batch);


        for (int i = 0; i < 10; i++) {
            Regplate regplate = new Regplate();
            regplate.setBatchid(batch);
            RegPlatesGen gen = new RegPlatesGen();
            String temp = gen.generateLicensePlate();
            regplate.setLicenceplate(temp);
            regplate.setPrice(new Price().priceGen(temp));
            try {
                regplateRepository.save(regplate);
            }catch (ConstraintViolationException c){
                c.printStackTrace();
            }

        }

//        /**
//         * Testing to check if the stack trace worked if a duplicate entry was attempted in the database
//         *  >>> WORKED
//         */
//        try {
//            Regplate regplate = new Regplate();
//            regplate.setLicenceplate("CL19ZWW");
//            regplateRepository.save(regplate);
//        }catch (Exception e){
//            e.printStackTrace();
//        }



    }


}

regplates application
package com.example.regplates;

import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;

@SpringBootApplication
public class RegplatesApplication {

    public static void main(String[] args) {
        SpringApplication.run(RegplatesApplication.class, args);
    }

}

regplatesgen

package com.example.regplates;


import static com.example.regplates.OffensiveReg.illegalWord;

class RegPlatesGen {

    // SERIES ALWAYS 19 TO ONLY CREATE COMMON REG PLATES
    private static final int SERIES = 19;



    /**
     * Generate 2 random letters [random][random][series][series]..
     * The first two characters would typically be the region of the sale of the car ..
     * In this case randomly generate.
     * @return two random characters and append them to create a string.
     */
    private static String generateRegion() {
        StringBuilder lettersOne = new StringBuilder();
        int n = 'Z' - 'A' + 1;
        for (int i = 0; i < 2; i++) {
            char c = (char) ('A' + Math.random() * n);
            lettersOne.append(c);
        }
        return lettersOne.toString();
    }

    /**
     * Similar to the generate region method - generate 3 random characters..
     * For the end of the reg plate so the reg plate would appear as follows:
     * [random][random][series][series]-[random][random][random].
     * @return the 3 random characters and append them to create a string.
     */
    static String generateRandomChars() {
        StringBuilder newLetters = new StringBuilder();
        int n = 'Z' - 'A' + 1;
        for (int i = 0; i < 3; i++) {
            char c = (char) ('A' + Math.random() * n);
            newLetters.append(c);
        }
        return newLetters.toString();
    }

    /**
     * Method to generate licence plates utilising the methods (generateRegion(), generateRandomChars() &
     * fixedSeries())..
     * The last 3 random chars are checked against the offensive criteria in the OffensiveReg class.
     * @return licence plate which is not offensive.
     */

    String generateLicensePlate() {
        String licensePlate, letters2;
        String letters = generateRegion();
        String digits = String.valueOf(SERIES);
        do {
            letters2 = generateRandomChars();
        } while (illegalWord(letters, digits, letters2));

        licensePlate = letters + digits + letters2;

        return licensePlate;

    }









}


CSS
Bootstrap CSS and j query can be found in the code example submitted to the Code dropbox on moodle.
Temp.css
h1 {
    margin: 2em 0 0;
    font-size: 2em;
    font-family: helvetica, ariel, sans-serif;
    text-align: center;
}

h2 {
    margin: 1em 0 2em;
    font-size: 1.4em;
    font-family: helvetica, ariel, sans-serif;
    text-align: center;
}

.codepen-wrapper {
    width: 25%;
    margin: 0 37.5%;
}



   .registration-ui {
       background: linear-gradient(to bottom, #f8d038 0%,#f5ca2e 100%);
       padding: .25em 1em .25em 1.75em;
       font-weight: bold;
       font-size: 2em;
       border-radius: 5px;
       border: 1px solid #000;
       box-shadow: 1px 1px 1px #ddd;
       position: relative;
       font-family: helvetica, ariel, sans-serif;
   }

.registration-ui:before {
    content: 'GB';
    display: block;
    width: 30px;
    height: 100%;
    background: #063298;
    position: absolute;
    top: 0;
    border-radius: 5px 0 0 5px;
    color: #f8d038;
    font-size: .5em;
    line-height: 85px;
    padding-left: 5px;
}

.registration-ui:after {
    content: '';
    display: block;
    position: absolute;
    top: 7px;
    left: 5px;
    width: 20px;
    height: 20px;
    border-radius: 30px;
    border: 1px dashed #f8d038;
}

Java-script
$(document).ready(function () {
    $("#returnid").click(function () {
        var value = $("#batchnumber").val();
        // alert(value);
        getRegPlates(value);
    })
});

/**
 * Get the reg plates which are contained within a specific ID. Example batch 10.
 * Loop through each element of the price element of the array and add it to the previous value
 * to get the overall for the batch of 10 plates.
 * the price is then passed through the update high bid method to ensure that the minimum bid for
 * the specific batch cannot be less than the price.
 * @param batch passing batch id through the method.
 */
function getRegPlates(batch) {
    if (batch == 0 || isNaN(batch)) {
        window.alert("Empty batch");

    } else {
        $.ajax({
            type: "GET",
            url: "/batch/" + batch + "/regplates",
            contentType: "application/json",
            dataType: "json"
        }).then(function (data) {
            var batch = data._embedded.regplate;
            var price = 0;

            for (var i = 0; i < batch.length; i++) {
                $('#reg'+(i)).html(data._embedded.regplate[i].licenceplate);
                price += data._embedded.regplate[i].price;

            }
            updateHighBid(price);
        });
    }

}

/**
 * 'temp price takes the value of the current bid in the database, however, that bid can be null
 * if no business has bid on that batch so it must be checked. The current bid will be minimum 200
 * from th eprice of the reg plates so temp price becomes that value to check the following bids against.
 * @param price passed through the method to check the current bid against.
 */
function updateHighBid(price){
    var batchid = $('#batchnumber')[0].value;
    console.log("BATCH: " + batchid);

    $.ajax({
        type: "GET",
        url: "/batch/" + batchid,
        contentType: "application/json",
        dataType: "json"
    }).then(function (data) {

        var tempPrice = data.bid;
        console.log("TEMPRICE" + tempPrice);
        if (tempPrice > price){
            $('#currentbid')[0].value = tempPrice;
            console.log("tem" + tempPrice);
        }
        else {
            $('#currentbid')[0].value = price;
        }
    });
}

/**
 * method to check the current highest batch id in the database so users dont select a higher value than
 * what is attainable.
 */
// function checkhighid() {
//     var id ="";
//     $.ajax({
//         type: "GET",
//         url: "/batch/" ,
//         contentType: "application/json",
//         dataType: "json"
//     }).then(function (data){
//        id = data.page.totalElements;
//         $("#insertno").html('<input type="number" id="batchnumber" min="0" max="'+id+'" placeholder="Enter Batch No">')
//
//
//     });
//     return id;
// }

/**
 * if the bid entered is more than the current bid (always 200 or more) then the current high bid changes
 * to the bid which was enetered and calls the updatebid method which stores the business id and bid etc in the
 * database. If the bid is not higher then a message is displayed to the user.
 */
function checkBid() {
    if ($('#enterbid')[0].value > $('#currentbid')[0].value){
        $('#currentbid')[0].value = $('#enterbid')[0].value;
        updateBid();
    }
    else {
        alert("Price must be higher than " + $('#currentbid')[0].value);
    }

}

/**
 * get the business id, batch id and bid of the batch and store them in database if the check bid function
 * is successful.
 */
function updateBid() {

    var businessid = $('#dropdownbusinesses')[0].value;
    var batchid = $('#batchnumber')[0].value;
    var currentbid = $('#enterbid')[0].value;

    $.ajax({
        type: "PATCH",
        url: "/batch/" + batchid,
        data: '{"businessid":"/business/'+businessid+'", "bid":"'+currentbid+'"}',
        contentType: "application/json",
        dataType: "json"
    })
}

// function RegisterUser() {
//
//     var businessaddress = $('#businessaddress')[0].value;
//     var contactnumber = $('#number')[0].value;
//     var businessname = $('#businessname')[0].value;
//     var email = $('#email')[0].value;
//     $.ajax({
//         type: "POST",
//         url: "/business/",
//         data: '{"businessid":"/business/'+businessname+'", "contactnumber":"'+contactnumber+'",' +
//             '' + '"email":"'+email+'", ' + ' "businessaddress":"'+businessaddress+'"}',
//         contentType: "application/json",
//         dataType: "json"
//     })
// }

SQL
To create the database tables, the following SQL statements were used:
CREATE TABLE business(
   businessid int,
   businessname text,
   constraint business_businessid_pk primary key (businessid)
);

create table batch(
   batchid int,
   businessid int,
   bid numeric,
   constraint batch_batchid_pk primary key (batchid),
   constraint batch_businessid_fk foreign key (businessid) references business(businessid)
);

create table regplate(
   licenceid int,
   licenceplate text,
   price numeric,
   batchid int,
   constraint regplate_licenceid_pk primary key (licenceid),
   constraint regplate_batchid_fk foreign key (batchid) references batch(batchid),
   constraint regplate_licenceplate_unique Unique (licenceplate)
);

INSERT INTO business(businessid, businessname) VALUES
(1, 'Toyota'),
(2, 'Renault'),
(3, 'Daves Autos'),
(4, 'Mercedes'),
(5, 'BMW'),
(6, 'Ferrari');

Application.properties file
spring.datasource.driver-class-name=org.postgresql.Driver
#spring.datasource.url=jdbc:postgresql://localhost:5432/licenceplates
spring.datasource.url=jdbc:postgresql://localhost:5432/licenceplate
spring.datasource.username=postgres
spring.datasource.password=123456
spring.jpa.database-platform=postgres
spring.jpa.properties.hibernate.dialect=org.hibernate.dialect.PostgreSQLDialect
spring.jpa.properties.hibernate.jdbc.lob.non_contextual_creation=true
spring.jpa.show-sql=false
spring.jpa.open-in-view=false
spring.resources.static-locations[0]=file:src/main/resources/static/
spring.resources.static-locations[1]=classpath:/static/

POM.XML
<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
         xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd/maven-4.0.0.xsd">
    <modelVersion>4.0.0</modelVersion>
    <parent>
        <groupId>org.springframework.boot</groupId>
        <artifactId>spring-boot-starter-parent</artifactId>
        <version>1.5.19.RELEASE</version>
        <relativePath/> <!-- lookup parent from repository -->
    </parent>
    <groupId>com.example</groupId>
    <artifactId>regplates</artifactId>
    <version>0.0.1-SNAPSHOT</version>
    <name>regplates</name>
    <description>Demo project for Spring Boot</description>

    <properties>
        <java.version>1.8</java.version>
    </properties>

    <dependencies>
        <dependency>
            <groupId>org.springframework.boot</groupId>
            <artifactId>spring-boot-starter-thymeleaf</artifactId>
        </dependency>
        <dependency>
            <groupId>org.springframework.boot</groupId>
            <artifactId>spring-boot-starter-data-jpa</artifactId>
        </dependency>
        <dependency>
            <groupId>org.springframework.boot</groupId>
            <artifactId>spring-boot-starter-data-rest</artifactId>
        </dependency>
        <dependency>
            <groupId>org.springframework.boot</groupId>
            <artifactId>spring-boot-starter-web</artifactId>
        </dependency>
        <dependency>
            <groupId>org.postgresql</groupId>
            <artifactId>postgresql</artifactId>
            <scope>runtime</scope>
        </dependency>
        <dependency>
            <groupId>org.springframework.boot</groupId>
            <artifactId>spring-boot-starter-test</artifactId>
            <scope>test</scope>
        </dependency>
        <dependency>
            <groupId>org.hibernate</groupId>
            <artifactId>hibernate-java8</artifactId>
        </dependency>
        <dependency>
            <groupId>com.fasterxml.jackson.datatype</groupId>
            <artifactId>jackson-datatype-jsr310</artifactId>
        </dependency><!--Marshals into JSON-->
        <dependency>
            <groupId>io.springfox</groupId>
            <artifactId>springfox-swagger2</artifactId>
            <version>2.9.2</version>
        </dependency><!--Support for swagger-->
        <dependency>
            <groupId>io.springfox</groupId>
            <artifactId>springfox-swagger-ui</artifactId>
            <version>2.9.2</version>
        </dependency>
        <dependency>
            <groupId>io.springfox</groupId>
            <artifactId>springfox-data-rest</artifactId>
            <version>2.9.2</version>
        </dependency>


    </dependencies>

    <build>
        <plugins>
            <plugin>
                <groupId>org.springframework.boot</groupId>
                <artifactId>spring-boot-maven-plugin</artifactId>
            </plugin>
        </plugins>
    </build>

</project>
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7 function getRegPlates (batch) {
if (batch == 0 || isNaN(batch)) {
window.alert ("Empty batch");

21 } else {

22 $.ajax({

23 type: "GET",

24 url: "/batch/" + batch + "/regplates",
25 contentType: "application/json",

26 dataType: "json"

27 }) .then(function (data) {
28 var batch = data. embedded.regplate;
var price = 0;

for (var i = 0; i < batch.length; i++) {
$('#reg'+(1)) .html (data., embedded.regplatelil .licenceplate) ;
price += data._embedded.regplatelil.prige;

i
36 updateHighBid (price) ;





