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[bookmark: _Toc70080896][bookmark: _Toc70081417]ABSTRACT
[bookmark: _Toc64281956]There has been an increase in demand recently for emerging technological and dynamic web applications to replace legacy desktop applications. Modern software apps have a dynamic system architecture and design patterns because of the functionalities contained in the user interfaces. Due to the sophistication of modern software, manually writing software code may lead to unequal consistency and content of each part of the application. It is more difficult to maintain those existing applications. As a result, various architectures are often used to create web applications. Consequently, single page applications (SPAs) have overtaken multi-page applications (MPAs) in popularity of use. MPAs and SPAs are two types of complex web applications. There is limited research to determine whether single-page apps have better user interface and performance relative to MPAs, and little research into how the use of React can increase user experience. This study investigates whether SPAs improve usability for hotel websites. This study gained an insight into SPAs by conducting a usability study on an existing hotel, the Parc le Breos Hotel which is built with an MPA. The website was redesigned by creating an SPA after conducting research of current hotel website design patterns and looking at SPA design patterns and UI design patterns generally, to understand user behaviour and what works for effective user interfaces. The quantitative performance testing confirmed that the SPA loaded faster. The qualitative analysis in the form of a user survey was performed to further understand the effect on user experience and usability. The interviewee's praised the SPA over the MPA, citing faster loading between pages, more intuitive booking system and would be more likely to book on the new SPA than on the existing MPA website. 
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I. [bookmark: _Toc70081015][bookmark: _Toc70081418]INTRODUCTION
This chapter provides an overview of the project and its features. The research project investigates and analyses whether SPAs increase usability and user experience of websites.

A. [bookmark: _Toc70081016][bookmark: _Toc70081419]Background
A multi-page application (MPA) is a traditional method of creating applications. The entire page downloads from the server, aside from the graphical interface so whenever the content is changed, a page reload is required. The content in MPAs is constantly being reloaded thus increasing the demand on the servers. A poor internet connection could mean that each page takes seconds to load. 
In a single page application (SPA), the whole application will run as one single web page. The presentation layer for the whole programme has been taken out of the server and is handled from inside the browser. It shares the goal of taking the strength of a desktop app and bringing it to a thin, cross-platform web browser environment. SPAs are rendered as a desktop application, but they run in a browser, providing decoupled presentation layers, quicker, lighter transaction payloads, and less user wait time [1].
Modern technologies are increasingly adopting the SPA method. This approach helps web apps to operate similarly to desktop applications, since they run within a browser and do not need reloading buffer time. 
SPA design has both advantages and disadvantages. SPAs allow UI/UX designers to become more creative with graphics and visual effects. Since data retrieval is often the slowest aspect of any web app, SPAs are quicker and simpler to use than MPAs. However, many users may be unimpressed by SPA interface strategies due to unfamiliar navigation.
SPAs vary from multipage applications in that the application fetches all the data it needs to deal with once, manages the data in one location, and then imitates multipage navigation via DOM manipulation. On the other hand, MPAs load multiple pages and make numerous fetches to retrieve data as the user navigates through the application.
B. [bookmark: _Toc70081017][bookmark: _Toc70081420]Research Aim
The use of SPA Frameworks in Web Development has not been widely researched. The aim of this project was to investigate the use of a JavaScript SPA Framework for improving the usability and user experience of Web Applications. 

C. [bookmark: _Toc70081018][bookmark: _Toc70081421]Objectives
· Research performance of a JavaScript Framework on an SPA for the purpose of improving usability/user experience.
· Investigate rigorously an existing hotel MPA, aiming to improve the usability and user experience, conducting pre-study tests. 
· Redesign and develop a proof-of-concept hotel SPA to improve usability and user experience.
· Conduct quantitative and qualitative testing to compare both websites.
· Evaluate the performance of the SPA in comparison with the MPA based on testing results.

D. [bookmark: _Toc70081019][bookmark: _Toc70081422]Problem Analysis
This study explores the background of SPAs to establish which technologies are available to build web applications.
The SPA architecture has the advantages of short page load times, high interactivity framework, easy maintenance, and good user experience, however very few websites use an SPA. The research explores which companies use an SPA, when they converted to that framework and the reason for transitioning from an MPA to an SPA. 
This study examines benchmark performances of the most common JavaScript frameworks and selects the most suitable for creating an SPA. 
The report involves using the chosen JavaScript framework to create a hotel website after an analysis of existing design trends for SPAs, as taking into consideration the advantages provided by SPAs it could be beneficial to a hotel to use an SPA for its website.  It investigates the distinctions between these two patterns of design to compare how each application improves the usability and user experience of web applications. Qualitative and quantitative methodologies will be used to investigate the benefits of SPA compared to MPA via performance testing tools and usability tests on both websites. 



II. [bookmark: _Toc70081020][bookmark: _Toc70081423]RESEARCH AND LITERATURE
This chapter will review literature and relate it to this thesis to examine the different types of JavaScript frameworks that are available to create a website and find out which is the most suitable to use for the creation of an hotel website. In addition, hotel booking trends and SPA UI and UX design trends will be researched.

A. [bookmark: _Toc70081021][bookmark: _Toc70081424]User Experience and Usability Expectation
A website that takes more than 200 milliseconds to load will dramatically impact an online business and, ultimately, its sales. [2]. It is essential for a company to have a website that loads quickly and is responsive in order to be competitive [3]. 
User system usability according to ISO 9241-11 refers to how effective, efficient, and satisfied users are when achieving specific goals in certain environments. The perceived ease of browsing a website or making payments over the Internet is referred to as usability. When customers of an organisation use the Internet, usability has been found to be a key factor. Kim et al. [4] came to the conclusion that accessibility is crucial in achieving customer satisfaction. As a result, online hotel companies face the challenge of optimising their websites to reduce response time while enhancing UX and usability which is of paramount importance to achieve hotel bookings, 

B. [bookmark: _Toc70081022][bookmark: _Toc70081425]Multi-page Application
A multi-page application (MPA) is a traditional method of creating applications. The entire page downloads from the server, aside from the graphical interface so whenever the content is changed, a page reload is required. 
The advantages of an MPA are they are more SEO-friendly in contrast to SPAs. The content is continuously updated. In addition, they contain multiple pages to add different keywords, pictures, meta tags, etc. The number of pages to be added to an MPA is almost unlimited. There are restrictions for single-page apps since they are limited to the amount of content: essentially, there is only one page which cannot hold an infinite amount of data. The greater number of features that are integrated into a single-page app, the lower the loading time and the average performance would be. If a website must display a lot of information, an MPA is a better as means it can be easily scaled in the future. However, the disadvantage of an MPA is the content is constantly being reloaded thus increasing the demand on the servers. A poor internet connection could mean that each page takes seconds to load. 
[image: ]
[bookmark: _Toc70081304]Figure 1: Information schema of an MPA [5].

C. [bookmark: _Toc70081023][bookmark: _Toc70081426]Single Page Applications as a proposed solution
Single page applications (SPAs) are a perfect tool for creating exclusive and highly engaging user experiences. An SPA is a website solution that immediately renders JavaScript code in a browser and consists of individual components which are able to be replaced or changed separately without updating the whole page. This reduces bandwidth since it does not reload data such as CSS or images, each time a page loads [6]. An SPA functions more like a desktop application as it removes user interface interruptions between pages. The layout of content repeats regularly on most websites, and some content, such as navigation bars and footers remain the same on every single page of a website. 
With the SPA solution, the website loads faster than standard web apps, as it must load a website for the first order. MPAs, on the other hand, must load pages on each request, which takes more time.
[image: ]
[bookmark: _Toc70081305]Figure 2: MPA lifecycle [5].
D. [bookmark: _Toc70081024][bookmark: _Toc70081427]Comparison of MPA and SPA
The peer-reviewed conference proceedings “Genie Enterprise Resource Planning for Small Medium Enterprises Implementing Single Page Web Application” by J. Gunawan et al. (2020) [7] created an SPA prototype as a proposed solution to solve the problem of low bandwidth, which was the reason for the poor performance of the existing MPA. Several experiments were conducted including a compatibility test and a usability test. The research was designed to confirm whether the volume of traffic between the client and the server would be reduced. The aim of an SPA is to improve performance and user interface and through transferring some of the server's tasks to the client side, SPA proposes an idea of building a rich client-side programme with additional functionality for the purpose of minimising the workload of the server and the transfer of data. To do this, additional business logic is applied to the client side. These duties include monitoring user engagement, navigation, and the presentation of data in the view. 
The researchers built an SPA and conducted tests to compare the results of SPA and MPA when navigating from one page to the next to determine the number of requests. 
[bookmark: _Ref70068320][bookmark: _Toc70081185]TABLE 1
COMPARISON OF MPA AND SPA TEST RESULT
[image: ][7]
The research findings suggested that SPA could increase the efficiency of standard MPA by reducing the amount of data transmission needed during the navigation phase.
The emphasis of the research was on client-side development using the AngularJS platform to implement SPA. The prototype was put through several experiments to assess it. While this version was unable to cover all the components, the test results revealed a sufficient level of usability and simple features. However, the framework could not yet be applied because it had not been fully developed.  As a result, further work and enhancements would be needed to strengthen the system's implementation.

E. [bookmark: _Toc70081025][bookmark: _Toc70081428]Investigation of Initial Loading Time of an SPA
The journal article “Improvement of SPA in responsive design using Web API and Angular JS” by G. Niranjana, et al. (2019) [8] conducted research to investigate the performance of an SPA when using a JavaScript frontend framework instead of an MPA. The article states that the initial loading time may be slower due to constraints in the HTTP architecture because the client installs the first page before running the JavaScript. After that, the user will be redirected to the appropriate route, which can then be filled with content. Compared to uploading the plain page from the browser the initial load will also take much longer than an MPA that is loaded one page at a time. This is dependent on the complexity of the JavaScript code which is used to run the SPA. 
The architecture used for the research was intended to be modular, with routing and models as well as a variety of drivers for interacting with a server-side database. The modules were built using a variation of the Model-View-Controller (MVC) pattern, which included a presentation model between the controller and the view. This enabled unit tests to interact directly with the application's core, bypassing the user interface. The framework, with all its dependencies, was found to be less than 20 kB after minification and compression and consequently, the initial loading time was reduced by improving the SPA architecture.
[bookmark: _Toc70081186]

TABLE 2
COMPARISON BETWEEN EXISTING AND PROPOSED METHODS
[image: ][8]
The method of building a fast, scalable, and simple framework with JavaScript was achieved as the findings revealed 10 times increase in initial load time and a halving of server response time. Therefore, the research concluded that SPAs are ideal for all websites which need a high level of user interaction, such as websites that function more like apps than typical web pages.

F. [bookmark: _Toc70081026][bookmark: _Toc70081429]A Comparison of JavaScript Frameworks
[bookmark: _Hlk64658865]The research report “Performance, Modularity and Usability, a Comparison of JavaScript Frameworks” by Nicklas Ockelberg et al. (2020) [9] investigated which JavaScript framework is most suitable in terms of three aspects: performance, modularity and usability by conducting a short study on six frameworks. The top three SPA frameworks were chosen for further study – ReactJS, AngularJS and Vue.js. The methodology of the project was split into three parts, the preparation phase followed by a case study and then the analysis phase was completed. 
All three SPAs were studied using a method called the analytical hierarchy process (AHP) – a decision making process used to rank and analyse complex decisions. All the frameworks were regarded sufficient for the development of an SPA, but the most appropriate JavaScript platform for creating a frontend heavy SPA was found to be React as the research concluded it performed best in terms of performance and modularity. Vue was second as it had the advantage of best usability and ease of learning. Angular was third as it had the fastest DOM-Manipulation.
However, this research is undertaken by relatively new web developers who have no previous experience of working with SPAs and the objective of the research is to investigate and determine which framework is the most suitable to compare them. A more skilled web developer may have another viewpoint on which framework aspect criteria are more critical, which would have an impact on the analytical hierarchy process as well as the outcome. Differences in hardware, either on the host server or on the user's device may have produced different results from the experiment and it could have been improved to produce more reliable results by testing on servers based in various parts of the world, and by conducting experiments on different computers. 
Although the research method Ockelberg et al. used for the project provided satisfactory results, the author believes an alternative method may have been to replace the case study with surveys directed at developers working in the related areas to collect the data. 
G. [bookmark: _Toc70081027][bookmark: _Toc70081430]Evaluating React, Angular and Vue
The research report “Evaluating JavaScript Frameworks” by Josefin Salomaa (2020) [10] conducted performance and usability tests with three applications built using the frameworks React, Vue and Angular by conducting a controlled experiment. The Google Chrome extension Lighthouse was used which offers a wide range of performance factors when testing. 
TABLE 3 displays the average time in seconds (except for Max Potential FID, which is shown in milliseconds), as well as the total performance ranking. The best (and highest) performance score is 100. 
[bookmark: _Ref69843293][bookmark: _Toc70081187]

TABLE 3
RESULTS FROM THE LIGHTHOUSE AUDIT
[image: ]
Based on the usability study, it can be concluded that the participants were the happiest with Vue and were the least happy working with Angular. It can be assumed that Vue and React vary in terms of usability and have distinct strengths and weaknesses. The sample size for the survey was small, which suggests that the findings could not be fully credible or different for a wider group of students. The research is conducted on a simple to-do web application. Better results may have been obtained if conducted on a larger application with more complex features. Furthermore, the performance of the web application could have been tested using a variety of different browsers, since some browsers would have different performance times than others. 
The findings observed that each framework has various strengths and drawbacks because different ratings have been obtained by different approaches. Moreover, when selecting a framework, the findings suggest that one should acknowledge which aspects matter most, since a framework that is suitable for all purposes cannot always be found.

H. [bookmark: _Toc70081028][bookmark: _Toc70081431]DOM Benchmark Comparison of frontend JavaScript Frameworks
A master’s thesis by Mattias Levlin called “DOM benchmark comparison of the front-end JavaScript frameworks React, Angular, Vue, and Svelte,” (2020) [11] evaluated and compared JavaScript frameworks with technical DOM performance benchmarks. The research produced similar results to Josefin Salomaa [10] and showed that React performed best during the benchmarking with Vue at close second. The thesis claims that React has no discernible weakness, but numerous strengths, capturing two of the technical benchmarks and scoring in all of them very satisfactorily. However, they also discovered that React and Vue were slower compared to Angular by a few milliseconds when carrying out small and simple DOM updates. 
[bookmark: _Toc70081188]TABLE 4
COMPARISON OF PERFORMANCE FOR REACT, VUE, ANGUAR AND SVELTE
[image: ][11]
Best performance highlighted in blue; slowest performance highlighted in red. 

The research concluded that React does not have many faults and has a consistent performance in the benchmarks. Svelte may have been equivalent to React however Svelte was very unsatisfactory for the third benchmark. Svelte is the better framework between Angular and Svelte which are the frameworks with no virtual DOM. However, Vue was favoured ahead of Svelte in this comparison, given the poor results in the third benchmark. The benchmark comparison shows Angular to be the world's worst performing system yet was the quickest framework to remove one element.
According to the findings, React remains a popular framework with a broad user base that is still supported by Facebook. For the near future, React is expected to be the primary framework, perhaps incorporating ideas from newcomer systems like Svelte. However, the future of JavaScript SPA frameworks is difficult to forecast, and the author's interpretation of the benchmark findings may be biased. 

I. [bookmark: _Toc70081029][bookmark: _Toc70081432]Comparing SPAs and MPAs using a Mechatronics Robot Laboratory Onaft Application
The peer-reviewed journal article “The Difference Between Developing SPA and Traditional Web Application Based on Mechatronics Robot Laboratory ONAFT Application” by V. Solovei, et al. (2018) [5] created a Mechatronics Robot Laboratory ONAFT application to simplify a management process based on using an SPA. The architecture of the client-server was used in the framework. The server component consisted of a RESTful API that provided centralised access to application functions, as well as a database in order to store data. Since the client component was an SPA, it was possible to reduce the demand on the server connection and boost the user experience. In the Mechatronics Robot Laboratory ONAFT application, 7 pages of separate content were used; each page also had subsections with content that differed from the main content.
The research concluded that when more businesses make their software accessible on the Internet, some of them have extensive features equivalent to desktop applications. This offers a competitively equivalent commodity on the market, eliminates the need for the consumer to install software on a device, and ensures that the service is still accessible on the Internet. The journal article concluded that the implementation approach should be chosen based on the final product's goals. For example, if the framework is minimal, has many complex pages, and the key content is static, MPA is a good choice. Alternatively, if the programme has a complicated structure, several quantities of data are bundled up in it, and a good UX is needed, then an SPA would be a more suitable choice.

J. [bookmark: _Toc70081030][bookmark: _Toc70081433]Selecting the Most Suitable JavaScript Framework for Creating an SPA for a Hotel Website. 
The research article “Comparison of Three Popular JavaScript Frameworks: Angular, React and Vue.js,” by Marlene C. Hasslinger (2019) [12] conducted performance benchmark testing on SPAs. The research found that Vue.js has the fastest initial page load time, but it takes longer to update rows than Angular and React. Angular takes the shortest time for three of the five table operations, but it takes slightly longer than Vue.js and React to boot an application and clear a 10,000-row table. For certain benchmarks, React ranks in the centre between Angular and Vue.js. 
[image: ]
[bookmark: _Toc70081306]Figure 3: Overview of six benchmarks performed on Angular, React, and Vue in ms with a 95% confidence interval [12].
This article concludes that no SPA framework is a definite winner in all respects. The systems are close in terms of ease of developing. On Stack Overflow, they all have detailed reports and a comparable ratio of unanswered to answered queries. Vue.js and React are recommended for basic programmes that do not exchange data across multiple components.  Angular should be preferred for vast and complicated systems with multiple components that exchange data because it enforces a manageable project framework and has a full built-in state management solution. Complex programmes can also be built with React and Vue.js, but state management requires additional libraries. If a requirement is to avoid using too many third-party libraries, then Angular is a good option for building SPAs. It should be noted that the performance evaluations were carried out on a basic application, and that the findings could vary if the benchmarks were carried out on a more complicated application.

K. [bookmark: _Toc70081031][bookmark: _Toc70081434]Overall comparison of Angular, React and Vue 
A table was created using the findings from the research of the literature review.
[bookmark: _Toc70081189]TABLE 5
ANGULAR VS REACT VS VUE
	TITLE
	[image: Angular (web framework) - Wikipedia]ANGULAR
	[image: React (web framework) - Wikipedia]REACT
	[image: Vue.js - Wikipedia]VUE

	Description
	High performing framework
	Open-source library
	Progressive framework

	First Released
	2016 by Google
	2013 by Facebook
	2014 by the community

	Syntax
	HTML + Typescript
	JavaScript + JSX
	HTML + JavaScript

	Best Features
	Modularity
Feature rich with everything built in
	Virtual DOM
Minimalistic and focused on UI building
	A hybrid of React and Angular

	Start-up times
	Long – large code base
	Quick
	Quick


[bookmark: _Toc70081032]

L. [bookmark: _Toc70081435]Popularity of Frameworks
A measurement of the popularity of SPAs is based on the usage. In terms of NPM downloads, React receives about 5 times more downloads than Vue and Angular, which suggests that it is more commonly used amongst developers. Based on the community and growth of frameworks, React is the most popular, Vue is liked by the community and is upcoming and the popularity of Angular appears to have remained unchanged.

[image: Top 8 Trends and Tools Front-End JavaScript for 2020]
[bookmark: _Toc70081307]Figure 4: React, Angular and Vue framework downloads in the past 2 years [13].

M. [bookmark: _Toc70081033][bookmark: _Toc70081436]Size and load times
The size of the frameworks compared to a traditional website are as follows: 
· Angular 4+ (depends on the bundle size produced)
· React: 116 KB
· Vue 91 KB
· Traditional website (average): 2 MB [14]

N. [bookmark: _Toc70081034][bookmark: _Toc70081437]Existing Companies Using Single Page Applications
The different companies using Angular, React or Vue are shown in figure 5.
[image: Angular v/s React v/s Vue: The Complete Comparison - DEV Community]
[bookmark: _Toc70081308]Figure 5: Companies using Angular, React and Vue [15].
AirBNB changed their website from a MPA using Rails 2, Prototype.js, and vanilla CSS to an SPA using Node.js in 2011 and later React in 2014. Converting to React made it simpler and quicker for AirBNB to handle data flow and to build, maintain, and test stateful UI components [16]. A common feature that is available with SPAs is infinite scrolling. This is where more content displays as the user scrolls down. Airbnb uses this feature on their homepage, along with links to information on other web pages. 
React was developed by Facebook as an open-source project, so it is rational for the company to use this technology to build its own platform. Since Facebook is a place where continuous changes are made, i.e., someone updates their status, someone leaves a like or a message, someone sends a friend's request or shares a photo, React was introduced to the website. Without React, any time a user likes a message, the whole page would have to reload to show a change.
In 2015, the BBC launched a new version of their website, which significantly enhanced the user experience of BBC users. The choice of technologies was conditioned by the company's decision to adopt isomorphic JavaScript. The BBC chose to switch to React as React has made it easy to quickly develop modules that can update themselves [17]. 
The production team of Netflix investigated several technologies in the direction of isomorphic JavaScript implementation. They looked at Facebook's React for front-end development. After several rounds of discoveries and explorations, they realised that React fulfilled their three top requirements: speed, performance, and modularity. Netflix paired React with Node.js to achieve isomorphic JavaScript [18].
O. [bookmark: _Hlk61197627][bookmark: _Toc70081035][bookmark: _Toc70081438]React as a Framework to Create the Prototype
The literature review shows that when considering whether to use Angular, React or Vue, there is no perfect choice. Each of these libraries has its own advantages and disadvantages. The author decided to use React since it is a library which focuses on building user interfaces and the project is testing usability and user experience. 
React has an enhanced performance owing to its virtual DOM (Document Object Model). The DOM is a cross-platform and programming API for dealing with HTML, XML, and XHTML. The performance of an application was slower when the HTML DOM was modified, which was a major problem. The introduction of virtual DOM in React solved this problem. The React Virtual DOM reflects the web browser's DOM that resides solely in memory. As a result, a React component is not written directly to the DOM when it is created. Instead, virtual components are created, which React would transform into the DOM, resulting in smoother and faster results [19].
[image: Pros and Cons of ReactJS and React Native | AltexSoft]
[bookmark: _Toc70081309]Figure 6: Real MPA DOM vs React Virtual DOM [20].



P. [bookmark: _Toc70081036][bookmark: _Toc70081439]Hotel Websites and Booking Systems
This section provides a research of hotel websites and booking systems. A hotel website was chosen for the ReactJS prototype as this is something people can easily relate to, so it will be easy to gather people for testing. 

[bookmark: _Toc70081037][bookmark: _Toc70081440]Online booking in the Hotel Industry
The use of online booking has totally reshaped the way that bookings happen in the hotel business, both for the hotel industry and for customers [21]. A couple of decades ago, guests were only able to book a hotel room or contact a hotel by phone. With the emergence of emails in the mid-90s, it became possible to email a hotel questions and comments, but it was limited as the customer would not get an immediate response. However, in an era in which everybody sends emails, this speed just would not be acceptable anymore. Nowadays, customers can book hotel rooms online in real time and many hotel websites even include a chat feature to a hotel website which enables customers to communicate with the hotel without having to telephone, thus speeding up customer resolutions [22]. 
The hotel's website is generally the place where customers look for information first about an hotel. Information is always accessible and therefore it is important that it be presented in an attractive manner, simple to use and intuitive. Target users must understand a website’s “behaviour and effect through the use of reason, memorization, experimentation, assistance, or training” [23]. Consequently, the user interface is intuitive if people can figure it out themselves. 76% of users require a website where it is easy to find information [24] so it is important to make the layout of the website predictable to avoid a high bounce rate [25].

[bookmark: _Toc70081038][bookmark: _Toc70081441]Advent of Online Travel Agents in the Hotel Industry
The author Jan Sammeck in the book Online Marketing for Hotels Online [26] presents the case for a hotel to have a successful online presence.  Online Travel agents (OTAs) dominate the online booking of hotel rooms and rates and wield enormous market power. Due to their market power, OTAs will demand high commissions for the bookings they produce, eroding hotel profitability and putting pressure on margins. If a hotel can boost its popularity, and encourage customers to their website, then profits and bookings will increase. The length of time a visitor spends on a hotel website would not have much impact on actual bookings, however, the book suggests that the more visits a hotel website receives, the more bookings are taken. As a result, Sammeck suggests a responsible long-term hotelier should look to diversify the distribution portfolio by including more non-OTA bookings. 
Whilst there are advantages of booking with an OTA, Sammeck states that many people prefer to book directly with a hotel as it enables a potential customer to ask questions about the hotel which are not included online and learn more about special offers, room upgrades and hotel facilities. The only drawback is that the online booking system of many hotels is not quite as streamlined as the services provided by online travel websites. By updating the website, it will encourage more customers to book directly with the hotel. 

[bookmark: _Toc70081039][bookmark: _Toc70081442]Factors Affecting Customer Choice of Online Travel Agents
[bookmark: baut0005]The  research report  “An Investigation of Factors Affecting Customer Selection of Online Hotel Booking Channels” [28] by James N. K. Liu, et al. conducted a qualitative survey using 437 valid samples. The result revealed that online travel agency websites do well in most respects, meanwhile hotel websites are efficient but struggle to compete with OTAs. The survey shows that customers favour a hotel website more than an OTA website for a variety of reasons, including website quality, which includes information quality, privacy security, and service quality. However, other features of OTA websites offer them a strategic edge. The research recommended that OTA websites increase the quality of the website as many OTA websites have issues with information quality, such as showing incorrect hotel images.
When comparing hotel and OTA websites, it was discovered that hotel websites have a comparative edge over OTA websites in terms of Website Quality, but despite this OTA websites do well in other ways from the perspective of the customer due to the wide choice of hotels available on the website.
Although James N. K. Liu, et al. sampled a large amount of people, convenience sampling was used which may have led to bias. 

[bookmark: _Toc70081040][bookmark: _Toc70081443]The impact of the internet on booking of luxury hotel rooms
The international journal article “Hotel Guests’ Social Media Acceptance in Luxury Hotels” by M Claudia tom Dieck et al by [29] found that without online bookings, hotels nowadays will not survive, and the online travel agents dominate the market. Independent hotels often do not have the time and finance it takes to manage their own website to fulfil its maximum potential. However, hotels that promote their website in order to increase direct online bookings increase their profits by saving having to pay the OTA a 15-30 percent commission and manage to create a direct customer bond [30].

[bookmark: _Toc70081041][bookmark: _Toc70081444]Hotels vs. Third-Party Websites
The journal article Selling Rooms Hotels Vs Third Party Websites by R. S. Toh, et al. (2011) [31] suggest that hotels must advance technology usage and aim to develop their websites, regardless of their agency-related approach and proposed improving the website, developing deals using data mining of customers, and enhancing the website of the hotel using knowledge inaccessible via other channels as ways to enhance the website such as reward points.
Visitors to a website will expect a user interface that is fast and smooth. No matter how beautiful a website is to look at or how luxurious an hotel is nobody will ever see it if it takes too long to load it. The article suggested that hotels add photographs, maps, and videos to their own websites so that they can provide the traveller with the most comprehensive and detailed information available, even more than an OTA can. 
According to Garrow et al. (2006) [32], surveys suggest the customers book rooms with an OTA, but they return to the hotel website for the purpose of making a reservation. To put it another way, it is the hotel’s responsibility to encourage the customer to book a room on the hotel’s website, hence avoiding the middlemen.

Q. [bookmark: _Toc70081042][bookmark: _Toc70081445]Conclusion
The literature review used a variety of sources including journal articles, books, and conference proceedings. The research shows that SPAs can improve user experience and usability of a website. In contrast to the MPA method, which loads all data when a page is requested, an SPA just loads the data that is needed. Since the client loads the first page before running the JavaScript, the initial loading time is slower due to limitations in the HTTP architecture. React, Vue, and Angular are three most popular frameworks. All three frameworks are different and are suitable for different websites. React and Vue are appropriate for small to medium application which are the most common types of websites, whilst Angular is best for more complex applications. React and Vue are simpler but they do grow in complexity if larger applications are being developed. Angular is a huge framework with a lot of built-in features; form validation, sending HTTP requests, routing, state management etc. There is rarely a use case where Angular would not have a built-in solution however this means Angular is more complex and difficult to learn. On the other hand, React is quite minimalistic and focused on building user interfaces which is how it is a library rather than a framework. React has a lot less features built in, so community managed packages are necessary to add features for routing or state management. Vue is a framework that has some of the features Angular offers built in but not all of them. It focuses on the core features that you need for writing code for example it ships with a router, it has a built-in state management solution which is maintained by the Vue team but there are some features like form validation which are still managed by the community which are not built into Vue; it has more features than React but less than Angular. Generally, all three frameworks are fast but Angular does take a long time to start up as it has a large code base [33].
The advent of the Internet and Online Travel Agents have transformed the hotel booking industry Visitors to a website will expect a user interface that is fast and smooth. No matter how beautiful a website is to look at or how luxurious an hotel is nobody will ever see it if it takes too long to load it. A hotel’s effectiveness appears to be enhanced by being content-rich with detailed information, text, and images of hotel rooms but it is important to avoid deter customers from looking through the website but not booking by using engaging content and ensuring they find it easy to find and book rooms – all of which are critical for successful conversion. 
R. [bookmark: _Toc64281958][bookmark: _Toc70081043][bookmark: _Toc70081446]Comparison of three hotel’s websites
This section contains a comparison of three hotels in the Swansea and the Gower area to research design trends used.

I. [bookmark: _Toc70081044][bookmark: _Toc70081447]The Morgans Hotel
The Morgans Hotel is an independent hotel situated in the city centre of Swansea which is close to the main shopping centre area. It is a grade II listed building that was designed for Seward's Harbour Trust in 1902 and the architect won an award for its ornate architectural design. The building situated in the marina opened as a luxury hotel in 2002 and today has 42 individual bedrooms [34][35]. 
[image: ]
[bookmark: _Toc70081310]Figure 7: Morgans Hotel home page.
The home page of the Morgans Hotel website displays a carousel of three high resolution pictures which showcase the beautiful architecture of the outside of the hotel as well as the rooms with four poster beds and the wedding function room. The website captures the attention of visitors landing on the home page with large scale images which serve to immerse the user in the site. The carousel on the home page shows off the rewards the hotel has previously won which is a strong selling point. 
On scrolling down the home page, the site displays captivating images and information about the rooms on offer, car parking, weddings, corporate rates, gift cards. 
The navigation bar is plain black which prevents the user from being too distracted from the beautiful pictures of the hotel. The bar contains the bare minimum of text, i.e., the name of the hotel, a “book now” call to action [36] button and a hamburger bar which contains all the links to the rest of the site and social media links. A downside of the links being hidden in the burger bar is adults who struggle with technology may not realise the menu is there. 
[image: ]
[bookmark: _Toc70081311]Figure 8: Morgans Hotel Navigation Bar.
The Morgans Hotel website was last updated in 2020 and has an easy-to-use interface. The font size is large and easy to read. There is a contact page displaying the hotel’s phone number, email address and physical address. It also contains a Google Maps API showing the location of the hotel. The website could be improved with a live chat to provide an additional service to customers.
[image: ]
[bookmark: _Toc70081312]Figure 9: Morgans Hotel booking system.
The booking page of the website has a simple design where a guest can select the date and number of guests. A guest can book and pay for a room on the website and the booking can be cancelled or amended at a later date. 

II. [bookmark: _Toc64281959][bookmark: _Toc70081045][bookmark: _Toc70081448]Shoreline Hotel
The Shoreline is a family run 8 bedroom hotel in the Mumbles overlooking Swansea Bay [37]. 
[image: ]
[bookmark: _Toc70081313]Figure 10: Shoreline Hotel home page.
The Shoreline is a low-maintenance website which means it would be easy enough for a single user to manage. Large websites require developers and other people to manage the everyday operations, however it would be possible for one person to operate The Shoreline website on their own. As the scope of the business is small so a less ambitious website is sufficient for the hotel’s needs.
The Shoreline website has an interface which is basic but easy to use. A blue and white nautical theme is used for the rooms and the same theme has been followed through for the website. It is not possible to book a room online without using an OTA, but the website has a ‘contact us’ page where users can fill in a digital form to send The Shoreline an email or contact them using the telephone number on the page.  However, the website does not include any social media links. The font family is the Google font ‘Oxygen’, or sans-serif, and is a simple and easy to read font. The hotel is situated in the Mumbles and is overlooking the seafront. The Mumbles is an essential location to stay to visit the Gower. However, the website only features photos of the hotel rooms and does not display photos of the view from the hotel, or what the hotel looks like from the outside. The name Shoreline is the only indication that it is on the seafront as there are no photos to display the view of Mumbles promenade and across Swansea Bay. 
[image: ]
[bookmark: _Toc70081314]Figure 11: Shoreline Hotel booking system.

[image: ]
[bookmark: _Toc70081315]Figure 12: Shoreline Hotel contact page.
The website has easy navigation, showing 5 navigation options on the navbar owing to a simple layout. This makes it easy to find the information the user needs such as location and room availability. 
There is simple but clear marketing. Each room the Shoreline hotel provides is visible and kept on one clear web page. The hotel has a responsive design which is essential for modern hotel websites. 

III. [bookmark: _Toc64281960][bookmark: _Toc70081046][bookmark: _Toc70081449]Parc le Breos House
The Parc le Breos House [38] has 16 bedrooms and a deluxe wedding suite. It is a country house with large surrounding gardens and grounds. The house is also available to book rooms for business meetings, training and more.
[image: ]
[bookmark: _Toc70081316]Figure 13: Parc le Breos home page.
The website was last updated in 2016 and has an easy-to-follow interface. It is obvious where the user needs to navigate to next. Navigation is simple and ever-present. The navigation menu is at the top of the webpage to show the user what page they are on. It does not include a "Home" tab which would be an advantage to some visitors may not know that the logo can take the user back to the home page. 
[image: ]
[bookmark: _Toc70081317]Figure 14: Parc le Breos navigation bar.
Parc le Breos has used size 15px font which is a large font but it is not overdone so the style of the page is ruined. Although the font size is large, code could be included to allow the browser settings to increase font size for visually impaired users. The Parc le Breos website uses dark grey font on a white background. The powerful visual elements of a big call-to-action button [36] leads the visitors to the next steps.
The Parc le Breos website uses a pastel grey-blue colour as its main colour. Using a mute colour gives the website a calming and mature feel to the website which is not too distracting.
The website includes a telephone number, an email address, and a physical address for customers to contact them. A live chat would be a great additional service to include on the website.   
[image: ]
[bookmark: _Toc70081318]Figure 15: Parc le Breos contact page.
The hotel website does not have modern design patterns such as pop-ups, animation and parallax scrolling, but Parc le Breos is a high-end luxury hotel, so the classic design of the website is more in keeping with the audience. In addition, the simple design is more suitable and not overwhelming for the user.
A guest can select, book a room online by filling in a form and at the end of the form, there is a box for the user to add in any special requirements they may have. 

[image: ] 
[bookmark: _Toc70081319]Figure 16: Parc le Breos booking system.

[image: ]
[bookmark: _Toc70081320]Figure 17: Add additional(s) to the booking.
[image: ]
[bookmark: _Toc70081321]Figure 18: Booking details - Parc le Breos booking system.
[image: ]
[bookmark: _Toc70081322]Figure 19: Payment details - Parc le Breos booking system.

S. [bookmark: _Toc70081047][bookmark: _Toc70081450]A Study of Hotel Booking Systems of 30 Hotels
A study of 30 hotels was conducted to look at what system they have in place for customers to make reservations. 
The hotel reservation system operates by processing secure room booking made via the website of the hotel. The data is then migrated to a backend system that can be used by hotels for booking management. 
The Research found that most hotels (90%) were listed on online travel agent sites as shown in Figure 20. 

[bookmark: _Ref70071640][bookmark: _Toc70081323]Figure 20: Hotel websites with an OTA booking system % graph.
Many small hotels in the research had a simplistic website with a prominent “Book Now” button and a third-party hotel booking software, presumably due to their dependency on OTAs.
Out of the hotels surveyed, 63.3% had a direct online booking service. All the large hotels and chains with 40 rooms or over had an up-to-date online booking system. Over half of the small hotels researched had a direct online booking system. Even hotels and guesthouses which had less than 10 rooms often had a simple online booking system. This demonstrates that even small hotels understand that direct hotel bookings are essential to extending their market and increasing bookings. The findings are shown in Figure 21.

[bookmark: _Ref70071769][bookmark: _Toc70081324]Figure 21: Hotel websites with a direct booking system % graph.


III. [bookmark: _Toc39259573][bookmark: _Toc70081048][bookmark: _Toc70081451]RESEARCH AND DEVELOPMENT METHODOLOGY
This chapter provides an overview of the research methods, concentrating on analysis, then on the origins of data and methods of collection and explains the development methodology. 

A. [bookmark: _Toc70081049][bookmark: _Toc70081452]Preamble
The objective of this study is to compare the usability, user experience and performance indicators of an MPA compared to an SPA. A proof-of-concept SPA will be implemented with the aim of improving the usability and user experience. The existing Parc le Breos multi-page website was studied to identify flaws, and the SPA will be created with the aim of improving these in the implementation.

B. [bookmark: _Toc70081050][bookmark: _Toc70081453]Research Methodology
The Research Methodology will help to identify any research problems.

I. [bookmark: _Toc70081051][bookmark: _Toc70081454]Positivist Approach
The React project tests the performance of an SPA compared to an MPA, so a positivist approach was used for the project. It is the role of Computer Science to have valid solutions that conform to the conditions that exist internally within a computer system and this would be a positivist approach. The hypothesis for this project was measured with quantifiable results, with a high quantity of sample data and using statistics to produce quantitative results [39].
Positivism sees situations as they are, disregarding and justifying phenomena. The performance testing will provide statistical data and the quantitative analysis of this data was more scientific than qualitive in its methodology and was therefore more trustworthy. As positivism depends on quantitative evidence, positivists think that it is more effective than qualitative study because quantitative evidence in science offers knowledge that scientists may draw scientific conclusions on so a positivist approach was used for the project.
The surveys and interviews in the project involved people so this area is a qualitative approach. This project includes knowledge that helps to explain statistical interactions and consider additional variables to interpret and understand the customer’s preferences as it has the power to eradicate lateral thought.
Therefore, to address any drawbacks of a positivist approach, a parallel qualitative-quantitative approach was used. This had the advantage of helping to understand the measuring challenges of both qualitative and quantitative evidence and methodological artefact [40].

II. [bookmark: _Toc39259574][bookmark: _Toc70081052][bookmark: _Toc70081455]Deductive Approach
For the project, the deductive approach was used as deductive reasoning starts with an argument or inference which for this project was that SPAs maximise user experience and usability. The project aims to validate that the statement is true by observation. To draw an outcome, the theory was checked experimentally to compare the performance of MPAs and SPAs.
Deductive analysis was used for the project as it is a method of centred hypothesis testing. However, some critics would argue that such a policy does not encourage divergent thinking [39] as it reduces creativity. The project therefore used a deductive approach for data collection and then to analyse the data from the surveys. For the interviews, an inductive approach was used.

C. [bookmark: _Toc70081053][bookmark: _Toc70081456]Research Strategy
The research strategy used for the project is developmental and will involve designing and developing an innovative approach (also called Intervention Design and Development) – an SPA to offer potential solutions for improving usability and user experience of web applications. 
A survey was conducted, and 98 responses were obtained; the number of answers to each question helped to obtain statistical significance.
A survey was chosen as it is a simple compared to other data collection techniques, it is reasonably simple to handle, simple to make, can be created in less time, it has a large scope, saves money on testing expenses, can fetch respondents through social media, shows you the consumer dynamics, gains great importance of data. 

I. [bookmark: _Toc70081054][bookmark: _Toc70081457]Interviews
The website usability survey of the project included user feedback questions about the website's usability. A survey will be conducted after users have had an opportunity to access both the Parc le Breos existing multi-page website and SPA prototype to compare both and answer questions to show which features fit well on the prototype and which ones need to be modified.
Part of the interview will involve asking the user to carry out tasks on the website and rate the task in terms of how easy it is to find. For example, asking the interviewee to book a room on a specified date and rate the experience. How easy was it to find or carry out? Suggest improvements to the booking process.
The advantage of interviews is that it allows the interviewer to completely see how the user interacts with the website, and it leads to more detailed data as interviews allow for more flexibility when giving feedback. The interviewer can ask more questions than in a survey as well as open-ended questions to obtain more depth of information.
However, interviews can be time consuming which means less people can be interviewed than surveyed. 

II. [bookmark: _Toc70081055][bookmark: _Toc70081458]Case Study
A case study was conducted of three hotels in the Swansea and Gower area to investigate the design patterns used. The case study was conducted on the Morgans Hotel, Parc le Breos and the Shoreline Hotel. 
Another case study was conducted which involved looking at the booking trends of 30 hotels in the Swansea area – investigating how many hotels had their own website and how many can book online with the hotel. 
The case study allowed the author to see whether hotels in the Swansea area have adopted the current design patterns, and to see if any other hotel design trends are used on hotel websites in the Swansea area. 
However, case studies provide a lack of scientific thoroughness, and there is little proof that the conclusions can be generalised to a broader population.

D. [bookmark: _Toc70081056][bookmark: _Toc70081459]Development Methodology
The website was created using a MERN stack where the front-end of the Parc le Breos SPA was made using React and the backend for the room booking system was written using Node.js and Express.js with MongoDB to store the data. Using a MERN stack has the advantage that all the code is written using JavaScript. 
The key software development methodology used by this project is the Agile approach, since it is appropriate for the adjustment of project requirements and the essence of a small business. Each iteration includes small changes to the basic System Development Life Cycle (SDLC) phases. The stages are planning, designing, developing, testing, and releasing the product. 
[image: Agile Advantages For Software Development And Your Business]
[bookmark: _Toc70081325]Figure 22: Agile Process.
Agile utilizes a flexible approach that avoids comprehensive planning. It only specifies which feature must be developed next and which mission must be completed to complete the feature. The flexibility of Agile was a key factor in choosing that methodology for the React project. 
Functional testing will be used for the React SPA project to test the application’s functions to ensure that each part performs in accordance with the requirements.
The primary goal of functional testing is to ensure reliability, accessibility, and compliance with the design requirements. It ensures that the Parc le Breos SPA can work correctly and optimally for users. Functions will be tested by feeding input and verifying the output to verify what the system does. It guarantees that the needs of the end user are fulfilled, the development objectives have been met, helps recognize false specification, detects initialization errors, looks at design problems and detects termination errors.

E. [bookmark: _Toc70081057][bookmark: _Toc70081460]Primary Research
This section will provide the initial survey questions and results. Survey questions were chosen to confirm the research covered in the literature review which suggested that people prefer to book through an online travel agent and to find out booking preferences, whether people visit a hotel website or only access the hotel on an OTA website, and specifically why people visit a hotel website, e.g., to see pixel perfect images of the hotel and its location.
Asking people what they want to see on the website allowed ideas to be formed to design the SPA. 

I. [bookmark: _Toc70081058][bookmark: _Toc70081461]Pilot Survey
To determine the feasibility of the final survey, a pilot study was performed by emailing 5 people the survey on a Microsoft Word document.  The study protocol was strictly adhered to in the pilot, which is to say that a small-scale variant of the full survey was tested. The pilot tested if the questionnaire was understandable and satisfactory and that the questions were well described, clearly understood, and consistently delivered. The pilot questionnaire had 14 questions, 2 demographic questions, questions about booking preferences, and questions finding out what would lead to users abandoning a hotel website. 
On the pilot survey, for the question “What is most important to you when accessing a hotel website?” the respondents could tick as many boxes as they could, and some were selecting all the boxes which made it harder to assess which one was the highest priority. The survey was changed so respondents could only select one box. 
Although all attempted to answer all the questions, there was one question which was overlooked by two respondents. The question was reworded to make it easier to understand. 
Additional questions were added on the advice of one of the respondents to add marital status and occupational status to the final survey. 

II. [bookmark: _Toc64281961][bookmark: _Toc70081059][bookmark: _Toc70081462]Analysis of Hotel Booking Preferences Survey. 
Prior to the development process of the project, a survey was conducted for the purpose of understanding online booking trends for hotels. 
A total of 97 respondents completed an anonymous questionnaire about booking hotels online and preferences which included 19 males and 64 females, aged 18-60+. 
Most respondents were aged between 18-25 with a total of 27%, followed by respondents aged between 46-55 with a total of 24%. The results of the survey show that it is not just young people who are confident using the internet and book online. 
Due to social distancing guidelines Covid-19, questionnaires could not be handed out face to face, instead the survey was shared on social media using Google Forms. This meant that there was less control over who answered the survey and there are more females than males.
The respondents were asked for their degree of internet experience 92.7% of the total of 96 respondents answered that they have been using the internet for more than 6 years. Followed by 8.3% who have been using the internet for between 4-6 years. 
The survey shows that most people surveyed stay in an hotel between 1 to 2 times per year as shown in Figure 23. 

[image: ]
[bookmark: _Ref70073144][bookmark: _Toc70081326]Figure 23: “How many times do you stay in a hotel room on average per year?” survey results.

Despite 92.8% of respondents having more than 6 years of internet experience, the question in Figure 24 about booking preferences showed that direct online hotel booking is behind reservations with online travel agents. 50 respondents answered that they book through online travel agents and only 34 say they book directly through the hotel’s website. 
[image: ]
[bookmark: _Ref70073225][bookmark: _Toc70081327]Figure 24: “How would you prefer to book your hotel room?” survey results.
The results illustrate how important it is for a large hotel to have a website. With OTA commission charges ranging from 15-30 percent [30], hotels need to have their own direct booking channel. The whole aim of a hotel website is to own the reservations and to limit paying OTAs with steep commissions.
The respondents were asked how often they book a room on a hotel website and 57 respondents answered with “Sometimes”, followed by 17 who answered “Never” and 15 who answered “Often”. Only 8 respondents answered with “Always”. The survey shows that despite most respondents having many years internet experience, they were not using the hotel website to book a room. 
[image: ]
[bookmark: _Ref70073363][bookmark: _Toc70081328]Figure 25: “What is most important to you when accessing a hotel website?” survey results.
The respondents were asked what is important to them when booking a hotel website as shown in Figure 25 and 72 respondents answered with “Easy navigation so it is quick to find the information e.g., hotel, location, room availability”, followed by 18 respondents who answered with “Clear marketing with each room and service clearly visible”, 3 respondents said “Beautiful design with pixel perfect pictures of the hotel and its location” and a small amount of people said “compatibility amongst all browsers and devices” and “Speed of pages loading”. The respondents were only able to select one answer, which could have skewed the results. 
[image: ]
[bookmark: _Ref70073430][bookmark: _Toc70081329]Figure 26: "What are the reasons for visiting the hotel's website before you book your room?" survey results.
When the respondents were asked the reasons for visiting the hotels website as shown in Figure 26 before they book a room, 66 of respondents answered with “To see images and videos to find out more information”, followed by “To check if room rates are what you want them to be” and “To read reviews from previous guests” both at 55 each. 
[image: ]
[bookmark: _Ref70073497][bookmark: _Toc70081330]Figure 27: "Is there a particular website(s) you use when booking a hotel? Please write below.
The respondents were asked to name a particular website they use when booking a hotel as shown in Figure 27. 
21 respondents answered with “Booking.com” and the remainder of the results were spread across a wide variety of online travel agents and hotel chains. 17 of respondents said “Trivago” which is a price comparison website which redirects the user to an online travel agent or the hotel’s website. It is unclear why booking.com scored the highest and more questions could have been asked to clarify this. It could be that booking.com is more well known to the respondents or the prices could be cheaper. 
[image: ]
[bookmark: _Ref70073570][bookmark: _Toc70081331]Figure 28: "Would a poorly designed website lead to you abandoning a booking with an unfamiliar hotel?" survey results.
The respondents were asked whether a poorly designed website would lead them to abandoning a booking with an unfamiliar hotel as shown in Figure 28. 64.9% of respondents answered with “Yes”, followed by 27.8% who answered “Maybe”, 7.2% answered “No”. 
[image: ]
[bookmark: _Ref70073619][bookmark: _Toc70081332]Figure 29: “If a hotel’s website were poorly designed, would that lower your expectations for the hotel?” survey results.
The respondents were asked whether a poorly designed website would lower their expectations of the hotel as shown in Figure 29 and 64.9% answered “Yes”, followed by 21.6% who answered “Maybe”, and 13.4% answered “No”. 
This study's results illustrate a variety of critical problems relating to the quality of hotel websites and the impact on consumer expectations and behaviours. The analytical results of this survey indicate that the quality of the hotel website is dependent on the usability of the hotel website and the reliability of the hotel website.
The survey infers that there is a high use of both online hotel booking and travel agencies. Since users are becoming more technologically advanced, they are more likely to book online and have higher expectations for the online presence of hotels. Therefore it is crucial that websites are multifunctional platforms which satisfy the customer's need for knowledge, design and partnership [41]. 


IV. [bookmark: _Toc70081060][bookmark: _Toc70081463]DESIGN AND IMPLEMENTATION
A. [bookmark: _Toc70081061][bookmark: _Toc70081464]User Requirements
I. [bookmark: _Toc70081062][bookmark: _Toc70081465]Functional Requirements
Customers can view details of the hotel which includes:
· Hotel images
· Details about rooms
· Ability to book an event
· Ability to book a hotel room
· Responsive design
· Images of a high quality – front of hotel, hotel reception, bedrooms, weddings,       dining, other amenities. 
II. [bookmark: _Toc70081063][bookmark: _Toc70081466]Quality of service requirements
· Speed of loading hotel website – must load in under 3 seconds. If the page does not load within 3 seconds, 57 percent of users will leave the website and 80 percent of these individuals will not return [42]. 
· Limit the number of plug ins and redirects. 
III. [bookmark: _Toc70081064][bookmark: _Toc70081467]Non-functional requirements
· The interface is easy to use and user friendly. 
· Information must be easy to find.
· If videos are included, find them from a site like YouTube. 
· Save photos as .jpg and graphical photos as .png.
· Book now button that is highly visible with a clear contrasting colour.
· Fast loading of pages.
· Web pages flow with each other.
IV. [bookmark: _Toc70081065][bookmark: _Toc70081468]Business Requirements
To develop a hotel web app using React for faster page loading to minimise the number of customers abandoning the website and enhance user experience. 
Using React to develop a web app aims to improve usability and user experience as it: 
· increases the performance and initial load times of the website.
· creates UIs which are interactive.
· components are reusable and enable it to easily refactor and iterate the code.
· allows simple views to be designed for each state of the application.
· enhances scalability.
· is easier to debug.
· has one-way reactive data flow.
· Instead of templates, as component logic is written in JavaScript, rich data can be easily transferred through the application and keep state out of the DOM [43]. 

B. [bookmark: _Toc70081066][bookmark: _Toc70081469]Design
I. [bookmark: _Toc70081067][bookmark: _Toc70081470]Wireframe
The project used a wireframe to display the SPA web application's basic structure. This acted as a template that illustrated the structure and features of the website's core elements. The wireframe assisted in the organising of the website's content. The use of a wireframe helped the author select the right UX and information-hierarchical decisions, which were then used to build the application. Planning helps reduce problems later. 
1. [bookmark: _Toc70081068][bookmark: _Toc70081471]Storyboard
Storyboards were created as they are a low-fidelity prototyping technique that assisted in visualising the user's encounter with the SPA and how they will communicate with it.
1. [bookmark: _Toc70081069][bookmark: _Toc70081472]SPA Protype Design
The website was designed using the colour pallet of the existing Parc le Breos website. The colours used were edgewater and muesli which are neutral colours which help the images of the hotel stand out rather than distract the user away from them and are in keeping with the style of the hotel which is traditional and classic. Earth tones were used as it creates a delicate, understated, organic look to the website.
The user interfaces of SPAs have a look and feel which is like a desktop application. SPAs make developing a feature-rich user interface much simpler so a more visually attractive and aesthetically pleasing website design can be created, which helps draw the attention of visitors to the website, resulting in increased traffic and hence higher bookings for the hotel. 

C. [bookmark: _Toc70081070][bookmark: _Toc70081473]Implementation
A MERN (MongoDB, Express.js, React and Node.js) stack, and the use of react-redux 7.2.2 and react-router-dom 5.2.0 was used to build the hotel SPA prototype. The Stripe node library was used to accept credit card, Google Pay and Apple Pay payments through the Stripe payment gateway when a user makes a booking through the hotel. Bootstrap 5 was used for flexible, responsive styling and Sass was used to create any additional CSS. 

1. [bookmark: _Toc70081071][bookmark: _Toc70081474]React Router
React router is a client-side dynamic routing system used to create single page web applications. It was used on the prototype to allow a user to quickly browse through the Parc le Breos House website without the page having to reload.
React Router monitors changes in the browser URL and updates the user interface accordingly, so users will be guided to the material they want to see each time they join a path. Figure 30 shows the browser router paths which make up the structure of the SPA. 
[image: ]
[bookmark: _Ref69935251][bookmark: _Ref70005200][bookmark: _Toc70081333]Figure 30: App.js browser router paths.
React router’s <Link to=” ” /> attribute was used instead of <a href=” ”> for the user to experience fast browsing when navigating the SPA. 
[image: ]
[bookmark: _Toc70081334]Figure 31: React router links example code.



[bookmark: _Toc70081072][bookmark: _Toc70081475]Models
Mongoose models were written to create a database interface so information can be created, queried, updated, and deleted.

A. Rooms Model
A rooms model was created so all the Parc le Breos hotel rooms can be displayed and booked on the SPA. 

[image: ]
[bookmark: _Toc70081335]Figure 32: Rooms Mongoose schema.
B. User Model
A user model contains the data a user enters when signing up to the Parc le Breos SPA, along with the Stripe account details which are created when a user books a room through the website for the first time. 

[image: ]
[bookmark: _Toc70081336]Figure 33: User Mongoose Schema.
When storing a user's password, it is important that it is protected in such a manner that it is not exposed if the data is compromised. A function was written in the same file as the User schema to allow the user’s password to be converted into a hash using Bcrypt’s hashing algorithm. The hash that is developed is compared to the hash that is stored in the database. A user can login to the website if the created hash and the stored hash match. If the hash produced does not fit, a login error will appear.
[image: ]
[bookmark: _Toc70081337]Figure 34: Password hashing for User model.



C. Bookings Model
The booking model stores all the details of user’s bookings. Each time a user books a room, the room id is stored in the model, along with the dates booked, the session id and the user id. 

[image: ]
[bookmark: _Toc70081338]Figure 35: Booking mongoose schema.

[bookmark: _Toc70081073][bookmark: _Toc70081476]Home Page
The home page is the first page the user sees on accessing a website. A strong website simply addresses the questions "Who is Parc le Breos?" and "What can I (the visitor) do here?". The home page of the Parc le Breos SPA contains a large jumbotron containing an attractive, pixel perfect of the hotel (Figure 36). Across the image is the name of the hotel along with a short sentence explaining what the website is and where it is; “Stay in a unique and secluded Gower Bed and Breakfast”. A large call to action Book Now box is on the left of the screen to prompt the user to book a room at the hotel. 
[image: ]
[bookmark: _Ref69935390][bookmark: _Toc70081339]Figure 36: Parc le Breos SPA home page.

The navigation bar which is displayed on every page of the website enables users to navigate the website and was made using Reactstrap which is a flexible React library containing prebuilt Bootstrap 4 components. 
[image: ]
[bookmark: _Toc70081340]Figure 37: Navigation bar React code.

React state and React Redux were used to change the state of the navbar depending on whether the user is logged in or not, as shown in Figure 38. 
[image: ]
[bookmark: _Ref69935618][bookmark: _Toc70081341]Figure 38: Code for changing the state of the navbar.



The login and register links are displayed if the user is logged out. 
[image: ]
[bookmark: _Toc70081342]Figure 39: React JSX for when the user is logged out.

[image: ]
[bookmark: _Toc70081343]Figure 40: Navigation bar view when the user is logged in.

The dashboard and logout links are displayed if the user is logged in. 
[image: ]
[bookmark: _Toc70081344]Figure 41: React JSX code for when the user is logged in.

[image: ]
[bookmark: _Toc70081345]Figure 42: Navigation bar view when the user is logged in.
Figure 43 shows the complete code of the home page. Reactstrap’s Jumbotron component was used to display the homepage image with the writing across it, and various components stored in the components folder of the project. 
[image: ] 
[bookmark: _Ref69935758][bookmark: _Toc70081346]Figure 43: Home Page code.

[image: ]
[bookmark: _Toc70081347]Figure 44: Components used in home page.

The BookNow component used to create the book now box included the Search component, which will be adressed in more detail in the Booking System section. 
[image: ] 
[bookmark: _Toc70081348]Figure 45: BookNow component.

The mobile view displays the book now button at the bottom of the screen linking to the availability page, along with the telephone number of Parc le Breos. 
[image: ]
[bookmark: _Toc70081349]Figure 46: Parc le Breos House SPA home page on mobile.
[image: ]
[bookmark: _Toc70081350]Figure 47: Code for mobile book now box.

As the user scrolls down the page, they are presented with a detailed description of the hotel and some images linking to various pages around the website. 
[image: ]
[bookmark: _Toc70081351]Figure 48: Parc le Breos House description and image links on the SPA.

[image: ]
[bookmark: _Toc70081352]Figure 49: Mobile view of the Parc le Breos House description and image links on the SPA.


The component is displayed in a function called AOSCards as shown in Figure 50.
[image: ]
[image: ]
[bookmark: _Ref69935941][bookmark: _Toc70081353]Figure 50: AOSCards component.
A row of three cards with mixed content including an image, title, description, and a button to view more information. 
[image: ]  [image: ]
[bookmark: _Toc70081354]Figure 51: A row of three cards with mixed content including an image, title, description and a button to view more information.

The row of cards component was displayed in a function called HomePageCard. 
[image: ]
[bookmark: _Toc70081355]Figure 52: HomePageCard component code.


Details of the location, address and contact information were displayed at the bottom of the homepage. 
[image: ]  [image: ]
[bookmark: _Toc70081356]Figure 53: Contact & Location Component.

[image: ]
[bookmark: _Toc70081357]Figure 54: Contact & Location component code.



[bookmark: _Toc70081074][bookmark: _Toc70081477]Room Page
The rooms page displays details of each room in Parc le Breos Hotel, as shown in Figure 55. 
[image: ]  [image: ]
[bookmark: _Ref70078396][bookmark: _Toc70081358]Figure 55: Room Page.

[image: ]
[bookmark: _Toc70081359]Figure 56: List of rooms at the Parc le Breos House.

[image: ]
[bookmark: _Toc70081360]Figure 57: Rooms react state code.
[image: ]
[bookmark: _Toc70081361]Figure 58: Mapping all rooms from backend to frontend.

[image: ]
[image: ]
[bookmark: _Toc70081362]Figure 59: JSX code of Rooms component.

When the user clicks “More info” It redirects them to a page displaying all the details for that specific room, as shown in Figure 60. 
[image: ]
[bookmark: _Ref69936251][bookmark: _Toc70081363]Figure 60: Room details component.
[image: ]
[bookmark: _Toc70081364]Figure 61: Room details component React code.
[image: ]
[bookmark: _Toc70081365]Figure 62: JSX code for room details component.


[bookmark: _Toc70081075][bookmark: _Toc70081478]Restaurant Page
The restaurant page displays details about the restaurant, the meals provided at Parc le Breos and links to PDFs of the menus, as shown in figure 63. 
[image: ] [image: ]
[bookmark: _Ref70078516][bookmark: _Toc70081366]Figure 63: Restaurant page.



[bookmark: _Toc70081076][bookmark: _Toc70081479]Weddings Page
The restaurant page shows details about wedding events
[image: ] [image: ]
[bookmark: _Toc70081367]Figure 64: Weddings page.



[bookmark: _Toc70081077][bookmark: _Toc70081480]Register Page
When a user registers on the Parc le Breos website the user is saved to the local storage. 
[image: ]
[bookmark: _Toc70081368]Figure 65: Register Page.
[image: ]
[bookmark: _Toc70081369]Figure 66: Register Component React Code

[image: ]
[bookmark: _Toc70081370]Figure 67: Register and Login actions.
[bookmark: _Toc70081078][bookmark: _Toc70081481]Login Page
React Redux was used for the login system. Each time the user logged in; user data was saved to the Redux store, such as JWT (JSON web token) so user data can be accessed on many pages throughout the SPA. 
[image: ]
[bookmark: _Toc70081371]Figure 68: Login page.

[image: ]
[bookmark: _Toc70081372]Figure 69: React code for login page.
[image: ]
[bookmark: _Toc70081373]Figure 70: Login form submission React code.

[image: ]
[bookmark: _Toc70081374]Figure 71: LoginForm attribute.

React and Redux were used to change the state of the application depending on whether the user is logged in or not. 
[image: ]
[bookmark: _Toc70081375]Figure 72: React redux state.
A private route was set up so certain pages could only be accessed once the user is logged in. 
[image: ]
[bookmark: _Toc70081376]Figure 73: PrivateRoute function component.

[bookmark: _Booking_System][bookmark: _Toc70081079][bookmark: _Toc70081482]Booking System
The user interface of the SPA was designed to make the website behave like a native application on both smartphone and desktop devices with high interactivity and user experience. The key emphasis was to provide a consistent visual response from the app for every user activity.
The booking system was a big focus as this is the place where customers are the most likely to become less engaged if there is a lack of trust with the website. 
If a customer is not familiar with the hotel and has landed on the site for the first time it is especially important that the booking system is intuitive as the hotel could lose a room booking of the customer finds it too complex to navigate. As a result, the booking system was created so it was straight to the point and stress-free. 
A Book Now call to action box is displayed prominently on the home page. The box allows the user to enter in the dates they would like to book the room for, as demonstrated in Figure 74.
[image: ]
[bookmark: _Ref69936453][bookmark: _Toc70081377]Figure 74: Home Page availability calendar.

After entering the dates, the user is taken to a page displaying each room available to book for those days. There is a large call to action button prompting the user to book the room. 
[image: ]
[bookmark: _Toc70081378]Figure 75: Availability search results.

The book now button takes the user to a summary of the booking, including details of the room, the price of the room per night, the price overall and the dates the booking will be for. 
[image: ]
[bookmark: _Toc70081379]Figure 76: Summary of Booking page.

There is not a guest booking option available due to the lack of a suitable back-end solution. Therefore, the customer must have an account to book a hotel room. When the user clicks on "Book now" there are two scenarios depending on whether they are logged in. 
If the user is not currently logged in, the "Book Now" button redirects the user to the log-in page (Figure 77). 
[image: ]
[bookmark: _Ref69936494][bookmark: _Toc70081380]Figure 77: Login page.

If the user is logged in, the user is automatically redirected to a Stripe page where they can either insert their bank details or pay via Google Pay (or Apple Pay for Apple users) to pay for the room, as shown in Figure 78. 
[image: ]
[bookmark: _Ref69936548][bookmark: _Toc70081381]Figure 78: Stripe Payment details form


A Stripe session ID is created, and the price of the room is displayed times by how many nights the user wants to book for. 
[image: ]
[bookmark: _Toc70081382]Figure 79: StripeSessionId function.

Once the user enters their bank or credit card details, the card details are saved to the database and they are redirected to a page confirming the payment was successful, along with the booking ID. 
[image: ]
[bookmark: _Toc70081383]Figure 80: Payment Successful screen.

A new booking is added to the database saving the room ID, booking dates and the user details. 
[image: ]
[bookmark: _Toc70081384]Figure 81: StripeSuccess function.
After 3 seconds, the user is redirected to the dashboard where they can view details of their booking, and any previous bookings made through the site. 
[image: ]
[bookmark: _Toc70081385]Figure 82: 'Your Bookings' screen.

[image: ]
[bookmark: _Toc70081386]Figure 83: userRoomBookings function.

When the “Show Payment Info” button is selected the user can view details of the booking payment. 
[image: ]
[bookmark: _Toc70081387][bookmark: _Toc64281963]Figure 84: Order payment info.


[bookmark: _Toc70081080][bookmark: _Toc70081483]Admin Page
When the hotel staff user logs in as an admin, the total money in their Stripe account on the top centre of the dashboard screen can be viewed. The admin can view all payment details by selecting the settings icon. 
[image: ]
[bookmark: _Toc70081388]Figure 85: Admin Dashboard.

The admin can view full details of all the payouts made through the hotel. 
[image: ]
[bookmark: _Toc70081389]Figure 86: Parc le Breos House Stripe Payouts.

The admin can also change basic account details for the company’s Stripe account. 
[image: ]
[bookmark: _Toc70081390]Figure 87: Stripe account settings.

The admin can view all details of rooms in the hotel with the option to add, edit or delete a room. 
[image: ]Add
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[bookmark: _Toc70081391]Figure 88: Admin room settings.

A. Adding a Hotel Room
When the user clicks the “add new” button they are taken to a page with a form where they can enter details of a new room. 
[image: ]
[bookmark: _Toc70081392]Figure 89: Add room form.
When the admin selects the image button file explorer is opened to allow the user to select the image. 
[image: ]
[bookmark: _Toc70081393]Figure 90: Image upload.



When an image is uploaded and data is entered in the form, the change is displayed immediately on the right of the screen, as shown in Figure 91.
[image: ]
[bookmark: _Ref69937054][bookmark: _Toc70081394]Figure 91: Add family room form.
When the user submits details of the hotel a notification appears on the top of the screen saying “New room is posted” as shown in Figure 92.

[image: ]
[bookmark: _Ref69937277][bookmark: _Toc70081395]Figure 92: Submit new room form.
[image: ]
[image: ]
[bookmark: _Toc70081396]Figure 93: NewRoom function.

A function is created in NodeJS the server-side code to save the room details in the database. 
[image: ]
[bookmark: _Toc70081397]Figure 94: NodeJS create room function.

B. Editing a Hotel Room
Redux is used to obtain the info of that room and display it in the fields. The user can then type in the fields to edit that info and it is updated using React state when the admin presses the ‘save’ button. 
[image: ]
[bookmark: _Toc70081398]Figure 95: Edit room form.

When the admin selects the image button file explorer is opened to allow the user to select the image. 
[image: ]


Once an image is selected, the change is displayed on the right of the screen, as shown in Figure 96.
[image: ]
[bookmark: _Ref69937572][bookmark: _Toc70081399]Figure 96: Image automatically updating on the edit form.

When the user submits the edited data a notification with the room name and “is updated” is displayed on the top middle of the screen as shown in Figure 97.
[image: ]
[bookmark: _Ref69937588][bookmark: _Toc70081400]Figure 97: Edit room form submission.


[image: ]
[bookmark: _Toc70081401]Figure 98: Edit room React router and redux code.
[image: ]
[bookmark: _Toc70081402]Figure 99: Function for obtaining rooms data from database and updating the room with new data.
A function is created in NodeJS the server-side code to save the changed details in the database. 

[image: ]
[bookmark: _Toc70081403]Figure 100: Node.js update room controller function.

C. Delete a Hotel Room
When the user presses the delete button, they are prompted with an alert message asking them to confirm. 
[image: ]
[bookmark: _Toc70081404]Figure 101: Alert message confirming deletion of a room.
When the user presses “ok”, the automatically room is removed from the rooms page and a notification saying “Room Deleted” is displayed. 
[image: ]
[bookmark: _Toc70081405]Figure 102: Room deleted confirmation notification.


Figure 103 shows the code for alerting the user whether they want to delete the room and running the function deleteRoom, which links to the remove function in the server. 
[image: ]
[bookmark: _Ref69905389][bookmark: _Ref69905384][bookmark: _Toc70081406]Figure 103: handleRoomDelete function for confirming the deletion of the hotel.

Figure 104 shows NodeJS code to delete the room from the database. 
[image: ]
[bookmark: _Ref69937705][bookmark: _Toc70081407]Figure 104: Remove room NodeJS function.

D. [bookmark: _Toc70081081][bookmark: _Toc70081484]Testing
The following section contains the results of the SPA prototype acceptance testing. 

	Test No
	Acceptance Requirement
	Expected Response
	Critical
	Test Result
	Evidence

	
	
	
	Yes
	No
	Pass
	Fail
	

	1 
	The user must be able to sign up to the website.
	Notification message saying “Registration successful. Please login” appears and user is redirected to the login page. 
	✓
	
	✓
	
	[image: ]
[image: ]


	2 
	User must be able to login.
	User is redirected to the dashboard page. 
	✓
	
	✓
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	3 
	User is informed when they enter the wrong password.
	Notification appears saying “Wrong password”.
	✓
	
	✓
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	4 
	User must be able to logout.
	When the user presses the log out button, they are logged out and sent back to the log in page. 
	✓
	
	✓
	
	[image: ]
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	5 
	User must be able to search for a specific date.
	User can enter dates they want in the calendar input field and are shown results of all available rooms for those days. 
	✓
	
	✓
	
	[image: ]

[image: ]

	6 
	User must be able to confirm the dates they are going to book the room for.
	A summary of the user’s booking is displayed on the final screen before booking. 
	
	✓
	✓
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	7 
	User must be able to pay for the hotel room.
	User is redirected to the Stripe page when pressing “confirm booking”.
	✓
	
	✓
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	8 
	User must have the option to pay with Google Pay. 
	
	
	✓
	✓
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	9 
	User must have the option to pay with Apple Pay.
	
	
	✓
	✓
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	10 
	User must be informed if their payment is successful. 
	After pressing “pay” on the Stripe screen, user is directed to a screen saying, “Payment successful” and the booking ID. 
	✓
	
	✓
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	11 
	User must be able to see details of their booking. 
	After booking a hotel room, the user is redirected to the profile page where they can see information about their booking. 
	✓
	
	✓
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	12 
	User must be able to see details of the payment details of their booking(s). 
	When the user presses the “show payment info” button, the payment intent, payment status, payment total, stripe customer id
	✓
	
	✓
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	13 
	User must be able to view details of their past bookings. 
	Details of all bookings made by the user are displayed on the profile page. 
	
	✓
	✓
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	14 
	Admin must be able to view details of the rooms in the hotel, with options to edit them. 
	
	✓
	
	✓
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	15 
	Admin must be able to add a hotel room.
	When the user clicks on the “Add new" button they are redirected to a form page 
	✓
	
	✓
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	16 
	Admin must be able to edit a room.
	
	✓
	
	✓
	
	[image: ]
[image: ]

	17 
	Admin must be able to delete a room.
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	18 
	Admin must be able to view all details of payouts made through the hotel. 
	When the user clicks the settings cog icon, they are directed to all details about payouts. 
	✓
	
	✓
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	19 
	Admin must be able to change basic account details for the company’s Stripe account. 
	
	
	✓
	✓
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V. [bookmark: _Toc70081082][bookmark: _Toc70081485]EVALUATION
The following section contains interview and survey results conducted after the SPA prototype was completed. In addition, it includes an evaluation of the aims and objectives of the project.

A. [bookmark: _Toc70081083][bookmark: _Toc70081486]Interview Results
A focus group and a survey were conducted to establish whether users consider the Parc le Breos SPA prototype to be an improvement on the existing Parc le Breos website which is an MPA to confirm the findings gathered in the literature. The target audience were adults who book hotel rooms online. 
After the respondents completed the survey, the participants were asked a few clarifying questions about their survey responses and feelings when navigating the SPA compared to the MPA.  Each interview took an average of 10 minutes.  The focus group was conducted with 10 respondents. 
The interviewees were asked to look at the two websites and perform simple tasks on the SPA such as:
· register an account with a name, email, password, and phone number, 
· log in with an email and password.
· search the availability of a room. 
· select a room. 
· book a hotel room,
Open questions were asked about the: 
· website design, 
· structural navigation, 
· visibility of the book now button
· how do you find the speed of both websites?
· any comments about the text, images, content, layout?
All 10 stated how fast the SPA was in comparison to the MPA. Person 1 stated that “the design and the usability is better on the SPA and the font size is larger on the SPA”, pointing out that the font size of the MPA was too small. Person 2 mentioned “the navigation is clear and straightforward, and the website has a good UI, colour scheme, and the design is smart and classy”. Person 3 stated that “the website design is good on desktop and mobile devices and Person 4 stated that “the website the navigation is simple, and the information is clear and easy to find”. Person 5 stated that the SPA was responsive “like an app would be”. Out of the 10 respondents, nine out of ten thought the navigation of the SPA was easier than the MPA, with only one person stating it was the same.
One of the interviewees noticed small design errors on the website that were corrected after the surveys were conducted, for example the error messages being displayed behind the logo on the navigation bar. 
[image: ]  [image: ]
[bookmark: _Toc70081408]Figure 105: Error message notification improvement before (left) and after (right).

The ‘Book Now’ box on the home page was blocking the text on the image when the SPA was used on mobile, so the ‘Book Now’ button was moved to the bottom of the page on mobile devices. 
[image: ] [image: ]
[bookmark: _Toc70081409]Figure 106: Book Now box fix before (left) and after (right).

A wide range of people were surveyed, different age groups, degree of internet experience, education level etc, which suggests the results were reliable. Quantitative performance testing will be conducted to confirm whether the website is loading faster or whether it only appears to be. However, it was a small qualitative study which would need to be larger for the results to be generalisable. In the interview, people were questioned about the speed of loading of the SPA as the literature review where journals had done benchmark performance testing on SPAs found that the speed of loading was considerably higher. Three people out of ten commented on the fast speed of the SPA loading before the question about loading was asked. All the interviewees preferred the SPA prototype to the MPA due to its fast loading and responsiveness.

B. [bookmark: _Toc70081084][bookmark: _Toc70081487]Survey Results 
After the interviews were conducted, the same questions were handed out to multiple people in the form of a survey. 
92% of the survey respondents said that the SPA was easier to navigate than the MPA. 
[image: ]
[bookmark: _Toc70081410]Figure 107: "Do you think the redesigned website is easier or more difficult to navigate?" usability survey question.

74% rated the overall experience of the SPA 10/10. 
[image: ]
[bookmark: _Toc70081411]Figure 108: "How would you rate the experience of using the redesigned website?" usability survey question.

62% of people rated the registration and login experience as excellent. 
[image: ]Excellent: 19 (61%)

[bookmark: _Toc70081412]Figure 109: "How would you rate the registration and log in process?" usability survey question.

77% rated the booking experience as excellent. 
[image: ]
[bookmark: _Toc70081413]Figure 110: "What do you think of the booking experience?" usability survey question.

85% said the SPA was better than the MPA.
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[bookmark: _Toc70081414]Figure 111: "How does it compare to the original Parc le Breos website?" usability survey question.

Comparing two static sites demonstrates the benefits of the SPA's architecture and layout but does not demonstrate how the general feeling of the web app influenced the user. The SPA system improves usability and design, but designers and developers can replicate this on multi-page websites by focusing on more advanced scripting and templating. The browsing experience introduces a new aspect: reactivity, response time, and inter-page connectivity, which are the most main benefits of the SPA platform.

C. [bookmark: _Toc70081085][bookmark: _Toc70081488]Performance Results
Performance testing was carried out using Chrome DevTools to find out the time it takes for the website to navigate through the website recording the speeds of loading, scripting, rendering, painting, system time and idle time. 

1. [bookmark: _Toc70081086][bookmark: _Toc70081489]Parc le Breos SPA Performance Results
[image: ]
[bookmark: _Toc70081415]Figure 112: Performance results for the Parc le Breos SPA.


1. [bookmark: _Toc70081087][bookmark: _Toc70081490]Existing Parc le Breos MPA Performance Results.
[image: ]
[bookmark: _Toc70081416]Figure 113: Performance results for the existing Parc le Breos MPA.

Overall, the browsing experience of the SPA was improved. The total performance time recorded was 46205 milliseconds for the Parc le Breos SPA, in comparison to the existing Parc le Breos website which is 60065 milliseconds. The performance time may increase further if the internet connection is weak. With established hotel customers or a well-known hotel brand this may not be an issue, but it may discourage customers who are browsing the internet and come across the website and are unfamiliar with the brand.
D. [bookmark: _Toc70081088][bookmark: _Toc70081491]Evaluation of Project Aims and Objectives
The objectives were met as an SPA prototype was created using React within the timeframe of the project. The first objective was met as a literature review was conducted to research performance of suitable JavaScript Frameworks for the purpose of improving usability and user experience and hotel booking systems were researched. The second objective to investigate an existing app or website was met as the Parc le Breos website was investigated, aiming to improve the usability and user experience, conducting pre-study tests. Hotel booking trends and UI/UX design trends of hotel websites were researched. The third objective was met as a proof-of-concept application was designed and developed which the performance testing and usability study showed improved usability/user experience. The fourth objective was met as quantitative and qualitative testing was conducted sucessfully. The final objective was met as the performance of the SPA prototype was evaluated in comparison with the existing Parc Le Breos website based on testing results.
The aim of improving usability and user experience of a web application was achieved because it can be concluded from the performance data and usability study that creating a website with an SPA has a positive effect on speed of loading and user’s impression of website compared to the existing MPA website by directly comparing both sets of data.
The data study backed up the research in the literature review as the data from the performance tests showed that creating an SPA improves the overall performance of a web application as the application loaded faster than the existing Parc le Breos MPA between pages, usability tests showed that users favour the SPA over the MPA, and users commented on the faster loading, easier navigation, and intuitive interface. 
With more time, it would be an improvement to add the option for the user to book a room as a guest without having to log in or create an account. 
The results supported the findings of the studies in the literature review, which demonstrated how important it is for hotel websites to be fast loading and intuitive. The literature review showed React allows fast searching and loading, which the data confirmed. The users commented on the fast booking and login, and the intuitive design. 63% of respondents rated the booking experience of the redesigned SPA excellent and having a good booking system is an important feature to increase bookings and returning customers.
Research that emphasises the relevance of UX/UI architecture in the hotel industry has been cited in the literature review. 
The SPA architecture provided a high-quality user experience, and faster loading between pages, which is a desirable feature of a hotel website. 
The study focused on the user experience of people navigating the websites who were not current customers. The research could be validated by working closely with Parc le Breos or an existing hotel website to delve into more specifics on which features of the SPA are introducing the positive effects

VI. [bookmark: _Toc70081089][bookmark: _Toc70081492]CONCLUSIONS AND RECOMMENDATIONS
This project first involved qualitative testing by conducting a survey to explore the hotel booking patterns and preferences of customers. A literature review of SPAs and traditional MPAs was undertaken to investigate the frameworks available exploring the usability and user experience. Hotel websites in the Swansea and Gower area were studied and a case study focusing on the design patterns of three hotels in the area was conducted. One of the hotels called the Parc le Breos House which has an existing multi-page website was recreated with the SPA library React with the aim of improving the usability and user experience. Quantitative testing in the form of performance testing of the two websites was performed and qualitative analysis in the form of a usability study and survey was conducted to determine whether creating the SPA made a difference on user's feelings of the website. 
This led to the conclusion that developing an SPA has a significant difference on usabilityuser experience compared to an MPA as the performance benchmarks showed the website was faster and the interviews and surveys produced positive feedback from the respondents. 
Web development is viewed as a major player in the hotel industry. This project has demonstrated the importance of a hotel focusing resources on creating an intuitive website to increase bookings. The literature review showed that users often prefer online travel agents as the websites are intuitive, but customers often visit a hotel website before booking to find out further information which provides an opportunity for hotels to capture bookings. 
The browsing experience with an SPA introduces a new dimension to websites in terms of reactivity, response time, and inter-page connectivity, which are the most significant benefits of the SPA framework. 
Further research could be carried out to determine which elements of the SPA are creating the positive effects. It would also be beneficial to create a website using another SPA framework such as Angular or Vue due to the differences that exist between frameworks. This would help better understand what features affect customer’s decisions when booking a hotel room and which SPA would be more positive for an hotel like Parc le Breos House. An additional area that could be explored would be the use of an SPA on a mobile phone. React is easy to scale to a mobile phone and more people own smartphones so are likely to book a hotel using this method. 




VII. [bookmark: _Toc64281965][bookmark: _Toc70081090][bookmark: _Toc70081493]REFLECTION
Completing the independent project as part of a Computing (Web Development) bachelor's degree involved heavy research and many coding challenges. This section highlights how creating this research report has allowed me to enhance my personal and professional development. 
I gained experience of interacting with a mentor to discuss the research expectations and project plan. The meetings helped formulate the research aims and objectives and provided practical support.
Communication skills were developed through multiple stages of the independent project, for example during the interim viva. My self-confidence has increased throughout the project. Time management skills were developed through multiple methods such as planning my time organising work using a Gantt chart and ensuring all the work was completed on time. I learned how to overcome obstacles and how to manage overruns of targets, for example too much time was spent on creating the hotel booking system due to problems coding, so less time could be spent than planned on the design features of the SPA.  
Furthermore, due to completing the research report and carrying out a presentation of my prototype design, I have gained technical and personal benefits, including the acquisition of a critical attitude, improved writing and time management skills, and increased self-confidence.
As a result of completing the project, I would be equipped to take on a similar project as I have gained knowledge of learning React, MongoDB, Express.js and Node.js and experience of project management. 
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Hotels websites with an OTA booking system

Yes	No	0.9	0.1	
Percentage Hotels With a Booking System



Hotels websites with a direct booking system
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Percentage Hotels With a Booking System
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let userState;

if(window. localStorage.getTtem("auth")){
userstate = JSON.parse (window. localStorage.getTtem("auth’));
Yelse{
userstate = nul

17 {4y

// Create user reducer function
export const authReducer = (
state = userstate,
action

]
switch(action. type){
case "LOGGED_IN_USER
return {...state, ...action.payload}
case *LOGOUT
return action.payload;
default:
return state;
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import {Redirect, Route} from ‘react-router-dom’;
import {useSelector} from ‘react-redux’;

const PrivateRoute = ({...rest}) => {
const {auth} = useSelector((state) => ({...state}));

return auth & auth.token 2 <Route {...rest} /> : <Redirect to="/login" />;

export default PrivateRoutes|
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export const stripeSessionld = async (req, res)

const {roomId, roondate} = req.body

const splitdate = roomdate.split(",");

const noofbays = splitdate[1] - splitdatefe;

const diffTime = Math.abs(new Date(splitdate[1]) - new Date(splitdate[e]));

const diffbays = Math.ceil(diffTime / (1660 * 60 * 60 * 24));

/1 ¥ind room based off id

const item = await Room.FindById(roomId).populate(’postedsy’).exec();

/1 20% application charge

const fee = ((item.price * diffbays) * 20) / 166;

/1 create a session

const session = await stripe.checkout.sessions.create({
payment_method_types: ['card"
/1 purchasing item details
line_items: [

{
name: item.room_type,
amount: (item.price * diffbays) * 100, // in pence
currency: “gbp’,
quantity: 1,
b

1.
/1 create payment intent
payment_intent_data: {
application_fee_amount: fee * 160,
// this seller can see balance in frontend dashboard
transfer_data: {
destination: iten.postedsy.stripe_account_id,
i
by
success_url: "${process.env.STRIPE_SUCCESS_URL}/${item._id}/${roondate}",
cancel_url: process.env.STRIPE_CANCEL_URL,
bH

Booking. findone({room: roomId, from: {$gte: new Date (splitdate[@])}, to: {$lte: new Date (splitdate[1])}}, function(err, docs){

console. log("Roon has been booked");
bH

/1 add this session object to user in the db
await User.findByIdAndUpdate(req.user._id, {stripeSession: session}).exec();
/1 send session id as response to frontend
res.send({
sessionId: session.id,

bH
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export const stripeSuccess = async (req, res) =
try{
/1 get room id from req.body
const {roomId, roondate} = req.body;
const splitdate = roondate.split(",
/7 ¥ind currently logged in user
const user = await User.findById(req.user._id).exec();
/1 retrieve stripe session, based on session id previously saved in user db
const session = await stripe.checkout.sessions.retrieve(user.stripesession.id);
/1 if session payment status is paid, create order
if (session.payment_status "paid")f
11 check if order with that session id already exist by querying booking collection
const bookingExist = await Booking.findone({room: roonId, from: splitdate[e]}).exec();
i (bookingExist) {
17 if booking exist, send success true
res.json({success: true});
Jelse{
11 else create new order and send success true
let newBooking = await new Booking({
room: roonId,
from: splitdate[e],
to: splitdate[1],
session,
orderedBy: user._id
1)-save();
11 remove user’s stripesession
await User.findByIdandupdate(user. id, {
$set: {stripesession: {}},
bH

res.json({success: true});

Yeatch(err)d
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Our individually designed Double Rooms are all of an equal standard; and have an en-suite bathroom. We have included sample images of
some of the rooms available in this category. Breakfast included.

Max Capacity: 2
From: 22/04/2021

To: 29/04/2021
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export const userRoomBookings = async (req, res) => {
const all = await Booking.find({orderedBy: req.user._id})
.select( session’)
.select("fron’)
.select(to")
-populate("roon’, *-image.data’)
-populate(orderedsy”, *_id name")
~exec()
res.json(all);
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Order payment info

Payment intent: pi_11g5xKI3EYmKUjKJ8:
Payment status: paid

Payment total: GBP 805

Stripe customer id: cus_JIhMHtcyDmETIG
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const NewRoom = () => {
/1 redux
const {auth} = useSelector((state) => ({ ...state }));
const {token} = auth;

/1 state
const [values, setValues] = useState(ff

room_type: *',

pets: false,
breakfast: false,

const [preview, setPreview] = useState("https://via.placeholder.con/100x168.png?text=PREVIEN");

/1 destructuring variables from state
const {room_type, room max_occupancy, description, amenities, size, pets, breakfast, price,

const handleSubmit = async (e) =
e.preventDefault();

let roomData = new FormData()
roomData.append( " room_type’, room_type)
roomData.append( *room_max_occupancy”, room_max_occupancy)
roomData.append( " description’, description)
roomData.append( " anenities’, amenities)
roomdata.append("size’, size)

roomData.append(pets’, pets)

roomData.append(breakfast’, breakfast)
roomData.append(price’, price)

inage 8 roomData.append(’image’, image)

try{
let res - await createRoom(token, roomata);
toast. success("New room is posted’);
setTimeout(() > {
window. location.reload();

3, 1000);

Jeatch (err){
console. log(err);
toast.error(err.response.data);
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const handleImageChange = (e) => {
setPreview(URL.createObjectURL (e. target. files[6]);
setvalues({ ...values, image: e.target.files[0] });

¥

const handleChange = e => {
setvalues({...values, [e.target.nane]: e.target.value})

}
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export const create = async (req, res) => {
try{
let fields - req.fields;
let files - req.files;

let room = new Room(fields);
room.postedBy = req.user._id;
/1 handle image
if(files.image) {
room.image.data = fs.readFilesync(files. image.path);
room. image .contentType = files.image. type

b
room.save((err, result) => {
if(err) {
console. log("saving room err err)
res. status (400).send("Error saving');
} res.json(result);
s
Jcatch(err){

console. log(err);
res. status(400) . json({
err: err.message,

s
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Double Room
2
“room_type": "Double Roon
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image”: {
b
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const EditRoom = ({match}) => {
/1 redux
const {auth} = useSelector((state) => ({ ...state }));
const {token} = auth;
/1 state
const [values, setValues] = usestate({

room_type: *',

pets: false,
breakfast: false,

bH

const [image, setImage] = useState(’');
const [preview, setPreview] = useState("https://via.placeholder.con/100x168.png?text=PREVIEH");

/1 destructuring variables from state
const {room_type, room max_occupancy, description, amenities, size, pets, breakfast, price} - values;

useEffect(() => {
loadsellerRoom()
Lo

const loadsellerRoom = async () => {
let res = await read(match.params.roomId)
setvalues({ ...values, ...res.data });
setPreview(" ${process.env.REACT_APP_APT}/roon/inage/${res.data._id}")
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const handleSubmit = async (e) => {
e.preventDefault()

let roomData = new Formbata();
roomData.append( " room_type’, room_type)

roomData.append( *room_max_occupancy”, room_max_occupancy)
roomData.append( " description’, description)
roomData.append( " anenities’, amenities)
roomdata.append("size’, size)

roomData.append(pets’, pets)
roomData.append(breakfast’, breakfast)
roomData.append(price’, price)

inage 8 roomData.append(’image’, image)

try{
let res - auait updateRoom(token, roomData, match.params.roonId);
toast. success("${res.data.roon_type} is updated)
} catch(err){
console.log(err)
toast.error(err.response.data.err);

¥

const handleImageChange = (e) => {
/1 console.log(e.target.files[e]);
setPreview(URL.createObjectURL (e. target. files[6])]
setInage(e.target. files[0]);

¥

const handleChange = e => {
setvalues({...values, [e.target.nane]: e.target.value})

}
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export const update = async (req, res) => {

try{
let fields - req.fields;
let files - req.files;
let data _fields };

if(Files.image){
let image = {};
image.data = fs.readFilesync(files.image.path);
image.contentType = files.image.type;

data.image = image;

b

let updated = await Roor

FindByTdAndUpdate(req.parans.roonld, data, {new: true}).select(’-image.data’);

res.json(updated);
} catch (err){

console. log(err)

res. status(408).send("Room update failed. Try again.’)
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const handleRoomDelete = async (roomId) => {
iF(window. confirm(’Are you sure?’)) return;
deleteRoom(auth. token, roomd).then(res => {
‘toast.success("Room Deleted");
loadsellerRooms()
bl
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export const remove = async (req, res) => {
let removed = await Room.findByIdAndDelete(req.parans.roomId)
-select("-inage.data")
-exec();
res.json(removed) ;
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Summary of booking

Room Type: Family Room (1 Child) - £140 per night
Total Price: £980
Booking Date: 02/05/2021 to 09/05/2021
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10. How would you rate the experience of using the redesigned website?
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11. Create an account on the redesigned website and log in*. How would you rate the registration
and log in process?

* Note: this is a non-live website and the registration is for test purposes only.
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12. Book a room on the redesigned website* using the card details:
card number: 4242 4242 4242 4242,
expiry date: 11/22,
v
What do you think of the booking experience?

* Note: this is a non-live website and the booking is for test purposes only.
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Fig. 1 - the information schema of web-application.





image3.png
(1) initial request

(2) HTML file

CLIENT SERVER
(3) POST requast

c (4) HTML file

Fig. 2 - the multi page web-application lifecycle
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Table 1. Comparison of MPA and SPA Test Result

Summary of Comparison between MPA and SPA Test

Total Request while Navigating

Multi Page Application (MPA) 20 requests

Single Page Application (SPA) 2 requests
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Initial Page Load Time 30-35 milliseconds 3-5 milliseconds

Web Services Call Time 35-40 milliseconds 4-6 milliseconds
Scripts Loading Time 10-15 milliseconds 10-15 milliseconds
Overall Script File Size About 1 KB Less than 500 bytes
Styles (CSS) Loading Time 10-15 milliseconds 10-15 milliseconds

Overall Styles File Size More than 1 KB Less than 500 bytes.
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Table 7: Summary of the previous tests. Best performance marked in blue. Notably slow

performances marked in red.
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Tel: +44 (0)1792 371636

Contact & Location - BOOK NOW

For any enquiries please call us on 01792 371636. Your Name:
Alternatively you can use the contact form on this page, or email us at info@parclebreos.co.uk

Our address is:

Parc-Le-Breos House Your telephone number:
Parkmill
‘Gower
SA3 2HA
Your Email:
Our Location:

Your Message:
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RA

DESCRIPTION SPECIAL OFFERS (1)

v

Staycation offer*

A Glass of prosecco will welcome you on arrival, Enjoy a 3 corse dinner
in our restaurant a peaceful nights sleep in a double room and a hearty
breakfast the following morning,

*Minimum 1 nights to qualify for this offer

Arrival day must be on: Wed Thu,FriSat

MORE DETAILS

Free parking
Parking faciliies
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Bar

Golfcourse
Laundry

Family rooms
Bridal suite
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November, 2020 Laundry v
Family rooms v
AADD ADDITIONAL(S)
Bridal suite v
MORE DETAILS 1 - Twin Room s additionals Internet senvices v

Wine on Arrival (Macabao - Fresh and 0(£0.00)
Light White) - £16.00

wifi v

Wine on Arrival (Gamacha - Medium 0(£0.00) s
bodied Spanish red) - £16.00

Box of Chocolates in your room - £12.00 0(£0.00)

Champagne in your room - £45.00 0(£0.00) 4
Flowers in your room - £50.00 0(£0.00) 4
Prosecco in your room - £25.00 0(£0.00) 4

1 Room Selected Total Price £265.00 COMPLETEBOOKING £
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Check Availability Booking Details Complete Booking
Antving Departing Rooms Booked
Payment Details 26 28 o
Nov2020 Novauzo
You have 14:44 minutes to complete your booking. Twin Room / (Adults 2) £265:60
Special Offer Applied £265.00
Name (as printed on card) Total Booking Price:
£265.00
Card Type Select Card +
Deposit Required
£150.00
Card Number

Expiry Date (Month / Year)

Card Security Code (CVC/CVV)
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Would a poorly designed website lead to you abandoning a booking with
an unfamiliar hotel?

=Yes =Maybe =No
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If a hotel’s website were poorly designed, would that lower your
expectations for the hotel?

mYes mMaybe =No
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function App() {
return (
<BrowserRouter>
<TopNav />
<ToastContainer position="top-center” />
<switch>
<Route exact path="/" component={Home} />

<Route /rooms® component={Rooms} />
<Route */restaurant” component={Restaurant} />
<Route Jevents® component={Events} />

<Route /availability’ component={Availability} />
<Route Login} />

<Route /register’ component={Register} />

<PrivateRoute exact path='/dashboard’ component={Dashboard} />
<PrivateRoute exact path='/dashboard/seller’ component={Dashboardseller} />
<PrivateRoute exact path='/room/new’ component={NewRoom} />
<PrivateRoute exact path='/stripe/callback’ component={StripeCallback} />
<PrivateRoute exact path='/stripe/success/:roonld/:date’ component={Stripesuccess} />
<PrivateRoute exact path='/stripe/cancel’ component={StripeCancel} />
<PrivateRoute exact path='/room/edit/:roonId" component={EditRoom} />
<Route exact path="/room/:roonId’ component={ViewRoom} />
<Route exact path="/room/:roonld/:date’ component={ViewRoomSummary} />
<Route exact path='/search-result’ component={SearchResult} />
<Route component={Error} />
</suitch>
<Footer />
</BrouserRouter>
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<Link to="/">
<img

| | src="https://parc-le-breos.co.uk/wp-content/uploads/2019/@4/gold-logo-smaller.png" -

>
</Link>
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import mongoose from ‘mongoose”

const {Schena} = mongoose;
const {ObjectId} = mongoose.Schema;

const roomSchena = new Schema({

room_type: {
type: String,
required: ‘Room Type is required"

i

room_max_occupancy: {
type: Nusber,
required: "Max occupancy is required’

*Description is required
maxLength: 10060,

1

e——
type: String,
required: “Anenities is required’|
maxtength: 10000,

size: {
type: Number,
required: 'Size is required’,
maxLength: 100,
i
pets: {
‘type: Boolean,
required: 'Pets allowed? is required’,
I
breakfast: {
‘type: Boolean,
required: 'Breakfast allowed? is required’,
i
price: {
type: Nusber,
required: "Price is required",
trin: true,

i
postedsy: {
‘type: Objectld,
ref

I
image: {
data: Buffer,
contentType: String,

export default mongoose.model(*Room’, roomSchema);
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import mongoose from ‘mongoose’;
import berypt from “berypt';
const {Schema} = mongoose;

const userSchem:
First_name: {
type: string,
trim: true,
*First name is required’,

= new Schema({

last_name: {
type: string,
trim: true,

required: ’Last name is required’,
b
enail: {
type: string,
trim: true,
required: 'Email is required’,
unique: true,
b

password:
type: String,

Password is required’,

Phone number is required’,
unique: true,

b

stripe_account_id: "",

stripe_seller: {},

stripesession: {},

b

{ timestamps: true }
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userSchema.pre(’save’, function(next) {
let user - this
/1 hash passuord
if(user. isModified(’ password’)){
return berypt.hash(user.password, 12, function (err, hash){
if(err){
console. log("BCRYPT HAS ERR °, err);
return next(err);
b
user.password = hash;
return next();
s
Jelse{
return next();
¥
bl

userschena.methods. comparePassword = function (password, next) {
berypt. compare(password, this.password, function(err, match){
if(err){
console. log("COMPARE PASSWORD ERR’, err);
return next(err, false);
b
17 if no err, get null
console. 1og("HATCH PASSWORD", match)
return next(null, match);
bH
¥

export default mongoose.model(’User, userSchema);
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import mongoose from ‘mongoose’;
const {ObjectId} = mongoose.Schena;

const bookingschema = new mongoose.Schema(

{
Objecttd,
Room"

: Date,

: Date,

session: {},
orderedsy: {

: Objecttd,
User®

by
b
{ timestamps: true }

export default mongoose.model(Booking’, bookingSchema);|




image42.png
ms Restaurant Weddings





image43.png
"logo” className="1ogo-plb">
<Link to="/"><img src="https://parc-le-breos. co.uk/wp-content/uploads/2619/e4/gold-1ogo-smaller.png” alt="Parc Le
<span class="site-title"><a href="https://parc-le-breos.co.uk/"></a></span>

</divs

<div id="mobile-logo"><span id="mobile-book-now"><a href="http://secure.hotels.uk.com/webbookings/?Hote11D=13386">

<Navbar light expand="nd">
<NavbarToggler onClick={toggle} />
<Collapse isOpen={isOpen} navbar>
<Nav className="ne-auto” navbar>

classhame="nav-1ink">

</Link>
</NavTtem>

<NavItem>
HLink to
Rooms
</Link>
</NavItem>

rooms” className="nav-1ink"}]

restaurant” className="nav-1ink">
Restaurant
</Link>
</NavItem>
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const TopNav = () => {
const dispatch = useDispatch();
const {auth} = useSelector((state) => ({ ...state }));
const history = useHistory();

const [isOpen, setTsOpen] = useState(false);
const toggle = () => setTsOpen(!isOpen);

const logout = () => {
dispatch({
type: "LOGOUT",
payload: null,
H
windou. localStorage. removeTtem("auth");
history.push("/login");
¥
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Login

</Link>

<Link to="/register” className="nav-1ink">
Register

</Link>

</>

)}
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{auth !== null & (
<Link to="/dashboard" className:
Dashboard
</Link>

nav-1ink™;

3
{auth

null &&

<NavLink onClick=:
Logout
</NavLink>

<Link to="/login" className="nav-link">

Login
</Link>
<Link to="/register” className="nav-link">

Register

</Link>

<>

)]

</Collapse>

</Navbar>
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const Home = () => {
return (
<
<Jumbotron className="home-header">
<h1 className="font">
Parc le Breos
</h1>
<h1 className="font-subtitle" data-aos="fade-up” data-aos-easing="ease" data-aos-delay="466">Stay in a unique an
<Link to="container” className="font-subtitle” spy={true} smooth={true} >
<div className="arrou” data-aos="fade-up" data-aos-easing="ease” data-aos-delay="800"><AiOutlineArrowDoun ClassN
</Link>
</3umbotron>
<BookNow />
<AOSCards />
<br /><br />
<HomePageCard /><br />
<Map />
</>
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~ Components
~ cards

J5 AOSCardsjs
J5 BookingsCardjs
J5 BookNowjs
15 HomePageCardjs
J5 Mapjs.
35 slideshow-weddi..
3 Smalicardjs
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import Search from '../forms/Search’;
const BookNow = () => {
return (
<
<div id="booking-container™>
<div id="book-now">
<h3>BOOK NOW</h3>
</divs
<search />
</divs
<>

export default BookNow|
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image53.png
"mobile-logo”>
“mobi le-book-now”
<Link to="/availability">
Book Now
</Link>
</span>
<span id="mobile-phone">
Tel: +44 (0)1792 371636
</span>
</div>
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const AOSCards = () => {
const [showtiodal, setShowtodal] = useState(false);
return (
<
<section className="accomodation”
<div className="container">
<div className="rou">
<div className="col-nd-4 col-sm-4 col-xs-12">
<div className="acc-desc™>
<h2 data-aos="zoom-in"><span>Parc le Breos House</span></h2>
<p data-aos="zoom-in">
Enjoy a wonderful night's sleep in beautifully refurbished and unique accommodation in the heart of Gower.
Each of the warm and comfortable en-suite bedrooms at Parc-Le-Breos combines a truly individual mix of antique furnit
0Old-world charm alongside the best of today’s technology - free wireless internet access in all the bedrooms and publ

</p>
[ishoutodal && (
<Infotodal
showttodal=(shouModal}
setshoutlodal~{setShoutiodal }
7>
)
i}
<a onClick={() => setShoutodal(!showtodal)} className="box1_a” data-aos="zoom-in">read more</a>
</div>
</div>

<div className="col-nd-8 col-sm-8 col-xs-12">
<div className="accomodation_box1">
<div className="col-nd-4" data-aos="zoom-in">
<Link to="/restaurant">
<div className="acc-gallery img-hover-zoom™>
<div className="over12"></div>
https://parc-le-breos.co.uk/wp-content/uploads/2019/67/ploughmans-lunch- text-300x300. jpg" />
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<h3 className="head_1">Dining</h3>
</divs
</Link>
</divs
<div classNam
<a href="">
<div className="acc-gallery img-hover-zoon™>
<div className="over12"></div>
<ing src="https://parc-le-breos.co.uk/up-content/uploads/2819/11/big-house-to-rent-in-Gower. jpg" />
<h3 className="head_1">Exclusive Use</h3>

‘col-md-4" data-aos="zoom-in">

</div>
</a>
</div>
<div className="col-nd-4" data-aos="zoom-in">
<a href="">

<div className="acc-gallery img-hover-zoon™>
<div className="over12 img-hover-zoom™></div>
<ing src="https://parc-le-breos.co.uk/up-content/uploads/photo-gallery/3-cliffs-med1. jpg" />
<h3 className="head_1">Walks from the Door</h3>
</divs
</a>
</divs
<div className="clearfix"></div>
<div className="col-nd-6" data-aos="zoom-in-right">
<Link to="/events">
<div className="acc-gallery img-hover-zoon™>
<div className="over12 img-hover-zoom™></div>

<ing src="https://parc-le-breos.co.uk/wp-content/uploads/2617/01/weddings-parc-le-breos.jog" />
<h3 className="head_1">Weddings</h3>
</divs
</Link>

</div>
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Enchanting Rooms

Relaxin style & comfort after a day exploring the
beaches and scenery of the Gower Peninsula.

| .

Relaxed Restaurant

Come and enjoy our relaxed restaurant in the heart
of the Gower Peninsula.

Special Occasions

From birthdays to weddings, you can hire our venue

for your celebration.
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Enchanting Rooms

Relax in style & comfort after a day exploring the beaches and
scenery of the Gower Peninsula.

Relaxed Restaurant

Come and enjoy our relaxed restaurant in the heart of the Gower
Peninsula
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function HomePageCard() {

e
<div class="carousel-inner py-4">
arousel-item active”>

“container”>

<div class="col-1g-4">
<div class="card" data-ao:

<img
src="https://parc-le-breos.co.uk/up-content/uploads/2619/64/parc-le-breos-bridal -suite. jpg"

Zoom-in">

class="card-ing-top"
alt="parc le Breos Bridal Suite”

card-body”
card-title">Enchanting Rooms</hs>

card-text”
Relax in style & comfort after a day exploring the beaches and scenery of the Gower Peninsula.
</p>
<Link to="/rooms" class="btn btn-primary”>More</Link>
</div>
</divs
</div>

<div class="col-1g-4 d-lg-block™>
<div class="card" data-aos="zoom-in">

https://parc-le-breos.co.uk/wp-content/uploads/2619/11/new-lunch-436x195. jpg™

card-ing-top"
alt="Lunch

card-body”>
card-title">Relaxed Restaurant</hs>
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Contact & Location

For any enquiries please call us on 01792 371636.
Alteratively you can email us at info@parclebreos.co.uk.

Our address is:
Parc-Le-Breos House
Parkmill

Gower

SA3 2HA
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Contact & Location

For any enquiries please call us on 01792 371636.
Alteratively you can email us at info@parclebreos.co.uk.

Our address is:

Parc-Le-Breos House
Parkmill

Gower

SA3 2HA
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const Map = () => {

return (
<
<div class="container">
<div class="row">
<div class="col-12 col-nd-6 order-md-2" data-aos="zoom-in">
<hi>Contact & Location</h1>
<>
<address>
<b>For any enquiries please call us on
<a href="tel:01792 371636">
01792 371636
</a>.</b><br />
Alternatively you can email us at
<a href="mailto:infogparclebreos.co.uk™>
infogparclebreos. co.uk
</a>.<br /><br />
Our address is:<br />
Parc-Le-Breos House<br />
Parkmill<br />
Gower<br />
SA3 2HA
</address>
</p>
</div>
<div class="col-12 col-nd-6" data-aos="fade-up">
<img src="https://parc-le-breos.co.uk/wp-content/uploads/2616/11/diversion-map1.jpg" alt="Parc le
</divs
</divs
</divs
2]
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Winner

Double Room -f 115.00 pppn

Our individually designed Double Rooms are all of an equal standard; and have an en-suite bathroom. We have included sample images
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Double Room -f115.00 pppn

Ourindividually designed Double Rooms are all of an equal standard; and have an en-suite bathroom. We have included sample images of some of the rooms available in this category. Breakfast
included.

Max Capacity: 2

Twin Room -f 115.00 pppn

Ourindividually designed Twin Rooms are all of an equal standard, with en-suite bathroom. We have included sample images of some of the rooms available in this category. Breakfast included.

Max Capacity: 2

l I ~ ‘ Deluxe Double Room (Shower) -f 160.00 pppn
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const Rooms = () => {
const [rooms, setRooms] = usestate([]);

useEffect(() => {
1oadAl1Rooms ()
Lo

const loadAllRooms = async () => {
let res = await allRooms();
setRooms (res. data) ;
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<div className=
<br />
{rooms.map((r) => (
<smallCard key={r._id} r=({r} />
N

</div>

‘container-fluid™>




image69.png
<div className="col-md-
<div classhame="c
<h3 className="card-title">{r.room_type} - {

</div>
</div>

‘d-body">

<span className="float-right text-primary’
{currencyFormatter({

amount: r.price * 108,

currenc bp",
n
</span> per night{" "}</h3>
<p className="card-text">{ ${r.description.substring(e, 36@)}..." }</p>
<p className="card-text”>Max Capacity: {r.room_max_occupancy}</p>

<div className="d-flex justify-content-between ha">
{showViewMoreButton & (<button

onClick={() => history.push("/roon/${r._id}")}
className="btn btn-primary”
Hore Info
</button>)}
{
owner & <>
<Link to={"/roon/edit/${r._id} }>
<Editoutlined className="text-warning” />
</Link>
<Deleteoutlined onClick={() => handleRoonDelete(r._id)}
className="text-danger"
3
</>
¥
</div>
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Home Rooms Restaurant Weddings Book Now Login  Register

Double Room - £115 per night

Our individually designed Double Rooms are all of an equal standard; and have an
en-suite bathroom. We have included sample images of some of the rooms
available in this category. Breakfast included.

Includes: Blackout drapes or curtains, Tea and coffee maker, Cots available, Hair
dryer, Wireless internet access, Freeview TV, Complimentary toiletries, En suite
shower, Internet access, Television

Size: 25m

Capacity: 2

no pets allowed
1@! Breakfast Included





image71.png
const ViewRoom = ({ match, history }) => {

const [room, setRoom] = usestate({});

const [inage, setImage] = usestate("');

const [loading, setloading] = useState(false);

const {auth} = useSelector((state) => ({...state})

useEffect(() => {
loadsellerRoom();
LD

const loadsellerRoom = async () => {
let res = await read(match.params.roomId)
//console. log(res);
setRoom( res.data );
setImage("${process.env.REACT_APP_APT}/room/inage/${res.data._id}")

¥

const handleClick = async (e) => {
e.preventDefault();
setloading(true);
/1 if not logged in - redirect
if(lauth) history.push(’/login’);
/1 console.log(auth. token, match.parans.roonId);
let res = await getSessionId(auth.token, match.params.roomld, match.params.date);
/1 console.log("get sessionid response”, res.data.sessionld);
const stripe = await loadstripe(process.env.REACT_APP_STRIPE_KEY)
stripe. redirectTocheckout({
sessionld: res.data.sessionId,

n

~then((result) => console.log(result))
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return (
<
<div class="content">
<div class="row" style={{paddingTop:"56px"}}>
<div class="col-12 col-nd-6 order-md-2" style={{textAlign: "center"}}>
<h1>{room.roon_type} - £{room.price} per night</h1>
<>
{room.description}
</p>
<p>Includes: {room.amenities}</p>
<p>size: {room.size}&#13217;</p>
<p>Capacity: {room.room_max_occupancy}</p>
{room.pets ? <div>
<img src={pets} className="roomfeatureimages” style={{height: '27px’, width: '3epx'}} />
pets allowed
</div> :
<div><ing src={pets) className="roomfeatureimages” style={{height: '27px’, width: '3epx}} />
No pets allowed
</div>}
<p>{room.breakfast ? <div> <ing src={breakfast) className="roonfeatureimages” style={{height: '27px’, width: '3epx’}} />
<Link to="/availability">
<button className="btn btn-block btn-1g btn-primary mt-3">
Check Availability
</button><br /><br /><br />
</Link>

</div>
<div class="col-12 col-md-6" style={{textAlign:"center"}}>
<img src-{image} alt="Wedding Ceremonies” style={{widt
</divs
</div>
</div>

2]

0%"}} />
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Parc-Le-Breos Restaurant in Gower

We welcome you to our relaxed, informal and friendly restaurant in the heart of the Gower peninsular. Savour delicious meals prepared
with the freshest high quality local produce. Many of the herbs, salad leaves, fruit and vegetables are grown in our Kitchen Garden. We
happily cater for all dietary requirements, there are always vegetarian options on the menu and many of the dishes can be prepared as
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Parc-Le-Breos Restaurant in Gower

We welcome you to our relaxed, informal and friendly
restaurant in the heart of the Gower peninsular. Savour
delicious meals prepared with the freshest high quality

local produce. Many of the herbs, salad leaves, fruit and

vegetables are grown in our Kitchen Garden. We
happily cater for all dietary requirements, there are
always vegetarian options on the menu and many of
the dishes can be prepared as vegan or gluten free.

If you are looking forward to getting together with
friends in the run up to Christmas you can head across
to the festive pages of our website where you will find

our Christmas menus.
The restaurant is open each evening throughout the
week except for Tuesdays. Tables can be booked from
6pm - 8:30pm. We also serve lunches and sumptuous

afternoon teas from Wednesday through to Saturday,

Tel: +44 (0)1792 371636
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Weddings In Gower

Parc-Le-Breos is a unique and secluded wedding venue in the heart of the Gower Peninsula. Family run, warm and welcoming, with
extensive grounds, the venue can be booked exclusively for 2 days or more which allows you to truly relax and enjoy your wedding
celebration with friends and family. We offer exclusive use weddings in the main house for up to 50 day guests a further 50 evening guests
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Weddings In Gower

Parc-Le-Breos is a unique and secluded wedding venue
in the heart of the Gower Peninsula. Family run, warm
and welcoming, with extensive grounds, the venue can
be booked exclusively for 2 days or more which allows
you to truly relax and enjoy your wedding celebration
with friends and family. We offer exclusive use
weddings in the main house for up to 50 day guests a
further 50 evening guests (100 total). For larger
numbers, we recommend a marquee in our stunning
grounds.

We truly understand the importance of creating
memories that will last a lifetime, so every wedding at
Parc Le Breos is completely unique: From your own
bespoke menu through to our attentive service,
throughout the luxury rooms and exquisite grounds; we
have the everything you need to create your perfect
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First name

Gemma

Last name

Dunlop

Email

gemma@gmail

Password
Enter password
Phone Number

Enter phone number .




image78.png
const Register = ({ history }) => {
const [first_name, setFname] = useState(’’);
const [last_name, setiname] = usestate(’');
const [email, setEmail] = useState(’');
const [password, setPassword] = useState(’');
const [phone_number, setPNumber] = useState(’");

const handlesubmit = async (e) => {
e.preventDefault();
try
const res = await register({
First_name,
last_name,
email,
password,
phone_number,
il
toast.success('Registration successful. Please Login.');
history.push(*/login’);
catch(err){
console. log(err);
if(err.response. status

—- 460) toast.error(err.response.data);
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import axios from ‘axios’

export const register = async (user) =>
await axios.post("${process.env.REACT_APP_API}/register’, user);

export const login = async (user)
await axios.post(${process.env.REACT_APP_APT}/login’, user);

/1 update user in localstorage
export const updateUserInLocalStorage = (user, next) => {
if(window. localStorage. getTten( auth’)){
let auth = JSON.parse(localStorage. getTten("auth"));
auth.user = user;
localStorage. setTtem("auth”, JSON.stringify(auth));
next();
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Home Rooms

Restaurant Weddings

CONTACT US

Parc Le Breos House
Parkmill

Gower

Book Now

Email

gemmadunlopbuyer@gmail.com

Password

QUICK LINKS

Accommodation
About Parc-Le-Breos

Local Information

MORE INFO

Tariff & Offers
Group Bookings

Terms 8 Conditions

Login

Register
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const Login = ({history}) => {
const [email, setEmail] = useState(’');
const [password, setPassword] = useState(’');

const dispatch = useDispatch();

const handleSubmit = async (e) => {
e.preventDefault();
try{
let res - await login({email, password})
if(res.data) {
1/ save user and token to local storage
window. localStorage. setTten(’auth’, JSON. stringify(res.data));
// save user and token to redux
dispatch({
type: "LOGGED_IN_USER”,
payload: res.data,
bH
history. push(*/dashboard" );

b
} catch(err){
console. log(err);

if(err.response.status === 408) toast.error(err.response.data);





