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The report contains an Investigation into JavaScript front-end frameworks with alcohol detection and drug misuse education with frontend frameworks on how they have changed the everyday websites to cater for more complex webpages. Furthermore, there is research on the many types of frameworks that are still used today and history on why they are so important for web design. Investigation and implementation on the particular frameworks Vue.JS and React.JS will be undertaken, pinpointing differences and similarities and by building an application for alcohol detection. Data was gathered by creating a public survey to find out different views on frontend frameworks by todays developers and with the given data analysis of each question will be processed. Testing will be used to try and identify performance differences between frontend frameworks. The overall outcome will identify why frontend frameworks are mainly used and why they were so important to implement in everyday webpage projects.
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[bookmark: _Toc31356663]1.0 Introduction
This project was designed as a JavaScript front-end framework investigation for alcohol detection and drug misuse which aimed to give informant data for DVLA educational purposes. The project gave research in different JavaScript front-end frameworks, The Investigated frameworks compared everyday frameworks used at the DVLA and investigated other new technologies. JavaScript is used widely for front-end development and there are many types of frameworks in place to access useful features, a taste of these features includes animated graphics, interactive forms and slideshows. For years the core of making a useable, user interface would always be to use Html, CSS and JavaScript it is very easy with tools of today to make what once used to be seen as being very complex with the use of jQuery to create an application, using this limited style of JavaScript, further enhancements can be implemented with the use of technology such as React.js, Angular.js and vue.js. Frameworks, which can open up a variety of features to create flawless front-end applications. The project investigated why, how and what front-end frameworks are mainly used for. A comparison between both Vue.js and React.JS was implemented and results were taken by collecting data from user experience. The problem to investigate was to see if there are any major differences between the two technologies looking at topics such as structure, design, experience, and output. when Looking at React.js and Vue.js questions can be asked such as are they entirely different? What’s the pros and cons? Does one substantially have a better output than the other? What time constraints occur when building a component compared to the other? The sole purpose of the project was to compare frontend frameworks. The frontend design will be based around an app designed to gather data for alcohol and drug misuse for a driver.







[bookmark: _Toc31356664]1.1 definition of terms
Terms that will be seen throughout the project will include:-
UI – User interface
HTML - Hypertext Markup Language
CSS - Cascading Style Sheet
JS – JavaScript
NPM – node Package Manager
Jsx – JavaScript XML
DOM - Document object Model
API - Application programming interface
SPA - Single page application
MVC – Model view controller

[bookmark: _Toc31356665]1.2 aims and Objectives
[bookmark: _Toc31356666]1.21 Aims
· Critically evaluate front-end Frameworks
· Implement front-end frameworks and give conclusive outcomes in comparison with each other.
· Identify front-end frameworks giving information on how they can improve or impair a front-end system.

[bookmark: _Toc31356667]1.22 Objectives
· Implement a research methodology to explain how the design and implementation was undertaken.
· Create a Gantt chart to give a visual display of the timeline plan.
· Display the resources used for the project.
· Background research to give the history of today’s well used frontend-frameworks along with trending results and the differences between each type.
· Design section to include which approach was used.
· Implementation to display how the frontend-frameworks were made.
· Testing which include static, performance, unit tests and data gathering using a questionnaire to gather quantitative data.
· Overall conclusion and Evaluation of the project.
· Overall reflection of the project.
		
[bookmark: _Toc31356668]2.0 Research methodology
There are many types of research methodologies that can be implemented and used and within those methodologies a route can be taken to give a solid type of research method, this section will explain the type of philosophy, the given approach and the strategies that are going to be undertaken for the overall project.
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											 [1][bookmark: _Toc25065126][bookmark: _Toc31354013]Figure 1: Research Onion



Fig 1 illustrates the research onion investigating the different layers broken down into philosophies, approaches, strategies, choices, time horizons, and the core being the data collection and data analysis. Although there are many types to the layers certain parts will be chosen for this project. 



[bookmark: _Toc31356669]2.1 Philosophy
For the philosophy layer, positivism will be chosen for this research project. Positivism is taking research and viewing it as the truth and involves justified scientific experiment research. Research-methodolgy.net explains ‘as a philosophy, positivism adheres to the view that only “factual” knowledge gained through observation (the senses), including measurement, is trustworthy. In positivism studies the role of the researcher is limited to data collection and interpretation in an objective way. In these types of studies research findings are usually observable and quantifiable.’[2] This type of the investigation is based on conclusive evidence and hard facts, although the research can be excellent, there are arguments that perceptions can be influenced with this sort of the research. Wilson.J informs ‘if you assume a positivist approach to your study, then it is your belief that you are independent of your research and your research can be purely objective. Independent means that you maintain minimal interaction with your research participants when carrying out your research.’[3] The research should aim to predict and explain, there should be no differences in logic. Although this philosophy will be used it had to be investigated where positivism relies on valid knowledge and good experience.


[bookmark: _Toc31356670]2.2 Approach
The approach being used for the given project will be a deductive approach. The deductive approach concerns a development which had a hypothesis based on existing theories, further to this a research strategy will test the hypothesis. Gulati.PM states ‘deductive means reasoning from the particular to the general. If a causal relationship or link seems to be implied by a particular theory or case example, it might be true in many cases. A deductive design might test to see if this relationship or link did obtain on more general circumstances’[4] The deductive approach for this project will be to prove a null hypotheses where none of the Frontend frameworks work better than the other or the hypothesis to prove one is better than the other. The advantages of using the deductive approach is that the relationship between concepts and variables can be casually explained, this approach can give generalised research finding to a certain amount. The deductive approach is good for a short time projects and with the given timeframe this will align with this project, risk can be avoided, and an abundance of research is available.
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       [5][bookmark: _Toc25064093][bookmark: _Toc25065127][bookmark: _Toc31354014]Figure 2: Deductive Approach Steps

	

Fig 2 illustrates a simple guide of how a deductive approach can be taken out firstly by creating a hypothesis through theory, one the theory is clarified a hypothesis can be made between a relation of two variables. The results of the hypothesis can then be tested with relevant methods such as mean, mode, median, correlation and regression etc. Then with analysing the results the outcome of the hypothesis can be confirmed or rejected at this point the hypothesis can be modified if needed. Therefore, to be conclusive the deductive approach will be the preferred approach for this project.

[bookmark: _Toc31356671]2.3 Strategies
The strategy layer can vary, and the topics depend on the type of project. This project will have three parts chosen which will include experiment, Software Development and document review these three sections can be investigated.

[bookmark: _Toc10798869][bookmark: _Toc10800607][bookmark: _Toc13467007][bookmark: _Toc16615934][bookmark: _Toc16675119][bookmark: _Toc31356672]2.31 Experiment
An experiment strategy will be undertaken for this project. This strategy with a scientific approach will be to research and manipulate one or more variables. It will be used to control and measure any change. The aim is for the experiment method to explain the nature of the system Nunamaker.JF, Minder.C, Titus.P states ‘Use of this methodology in the engineering field in general is compared with its use specifically in computer science and computer engineering. An integrated program for conducting is research that incorporates theory building, systems development, experimentation, and observation is proposed’[6] The advantage of using this strategy is to be able to control have control of the given variables and gain insight into the instruction. Due to the type of research it enables intuitiveness and work alongside other research methods. There can be the risk of human error with this strategy along with a production of artificial results, there can also be the possibility of gaining a result which cannot be replicated. The experiment is the suited directive strategy for this project.

[bookmark: _Toc10798870][bookmark: _Toc10800608][bookmark: _Toc13467008][bookmark: _Toc16615935][bookmark: _Toc16675120][bookmark: _Toc31356673]2.32  software development and design
[image: ]The Software development strategy that was used for this project will be a Rapid Application Development (RAD), rather than using a traditional method such as waterfall and kind of following this strategy when looking at the Gantt chart further on, a RAD approach will allow a fast approach to building a prototype with an end delivery, Wavemaker states ‘As you would expect, RAD produced results quickly using tools that generated the application code from a high-level description or definition (in other words ‘software design specification’).’[7] Due to the time constraints within the given project to be taken over a period of 11 months, the RAD approach was chosen because of the fast delivery it can produce. 







       [8][bookmark: _Toc25064094][bookmark: _Toc25065128][bookmark: _Toc31354015]Figure 3: RAD Block Diagram

Inspecting Fig3 gives a quick example of the strategy steps with a starting point of analysis and quick design this will consider data analysis and a base code to create a prototype when hitting the prototype circle then this section can be refined and developed along with demonstrated and repeated to make a prototype to reach the minimal viable product, further to having a prototype up to the standard needed then testing will be undertaken to make sure the product stays within a range of tests that will investigated throughout the project, when Testing is complete and passed then the deployment can be undertaken. The approach comes with the benefits of ease of timescale and shorter time to market but there are a few disadvantages where speed of development could cause a poorly designed project and the need of more experienced staff and strong project management is needed if creating a big project. Due to the limitation of only one person creating this project the RAD approach will be an ideal software development strategy.

[bookmark: _Toc10798871][bookmark: _Toc10800609][bookmark: _Toc13467009][bookmark: _Toc16615936][bookmark: _Toc16675121][bookmark: _Toc31356674]2.33 
The final strategy that will be investigated is the document review process. The document review will give a sound basis of what will be expected to achieve within the given project. The main points to consider will include: -
· What will be the endgame? This includes due date, specification, costs, technicalities, complications etc. With all of these in mind the timescale should have enough breathing space to allow for problems.
· Create simple document that has an automated process, this will give a smarted strategic approach rather than creating an out of scope hard document to follow.
· The Document review should clearly state out the roles and responsibilities this may include schedules, flow of work, consistency etc.
· To make decisions clear, not to forget the main objective, manage costs, and to think about the future of the project which may be future improvements that will be made in a next generation of a project.
Document reviews can be a very handy and precise way of making sure a project runs smoothly MB.Daniels explains ‘Most litigation comes with the burden of document review. While not the sexiest of topics, document review is critical. When it goes wrong, it can be costly and embarrassing.’[9] Without a document review put in place could be very costly for a project or organisation and must be taken with the upmost respect within a business due to implications that could occur if not reviews correctly. This last strategy will be suited for the given proposed project.



[bookmark: _Toc31356675]2.4 Time Horizons
There are generally two types of time horizons as seen in the research onion being longitudinal and cross-sectional. A longitudinal study is evident meaning a prolonged kind of research which can be taken over the course of many years, techtarget.com proves ‘A longitudinal study is an observational research method in which data is gathered for the same subjects repeatedly over a period of time. Longitudinal research projects can extend over years or even decades.’[10] The aim is to research the dynamics of the problem. Where Cross-sectional research is typically used where there would be time constraints and resources; any data is collected once, over a short period before being analysed and interpreted. Alan Bryman explains ‘Normally, different organizations or groups of people are selected, and a study conducted to ascertain how factors differ. So it means, collecting data on more than one case at a single point of time.’[11] Meaning this type of timed study take a snapshot of an ongoing situation. Therefore, a longitudinal approach will be better suited for this project.

[bookmark: _Toc31356676]2.5 data evaluation
Looking at data evaluation one of two approached will be chosen, reference.com explains ‘Primary data is original research that is obtained through first-hand investigation, while secondary data is research that is widely available and obtained from another party. Primary data includes information collected from interviews, experiments, surveys, questionnaires, focus groups and measurements. Secondary data can be found in publications, journals and newspapers.’[12] Primary data can be gathered by the use of questionnaires, surveys, interview, tests and market research this can be very time consuming especially with the design of this project. Secondary information can be collected from other people’s research and finding although this can save much time and effort the information cannot always be trusted and should be chosen with great care and by registered trusted sources although this type of data evaluation will be used for this project.





[bookmark: _Toc31356677]2.71 Gantt chart
[image: ][bookmark: _Toc31354016]Figure 4: Gantt chart part 1












[image: ][bookmark: _Toc31354017]Figure 5: Gantt chart part 2














Fig 4 and Fig5 was an overall Gantt chart created to represent the timeline of the project’s sections.




[bookmark: _Toc31356678]2.72 Resources

Resources used to successfully build and produce the project will include:-
· PC/Laptop – used for building and documented the project.
· Microsoft Word – Word Processer used to document project.
· Microsoft Excel – Used for mathematics, statistics and Gantt chart.
· IntelliJ – Backend coding IDE which will incorporate java and JavaScript.
· Firebase – database to gather data and to be able to communicate with frontend.
· Research – online library, library books, journals and articles.
· DVLA – Workplace department advisories.




















[bookmark: _Toc31356679]3.0 Background research
The top five JS frontend frameworks that currently lead the marketplace in terms of reputation and user ability are:
· React.
· Vue.
· Angular.
· Ember.
· Backbone. [13]
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                                                                                                                            [13]	[bookmark: _Toc31354018]Figure 6: Npm Trending for each Framework


Fig6 displays the NPM trends over the last six months, NPM known as node package manager is a default package manager for JavaScript programming for the runtime management of Node.JS. The number of times NPM has been used to create a frontend framework project has been tracked and can be investigated it is conclusive to see that React is one of the most used frameworks although it has the highest issues and does not have the highest stars given through the GitHub community. Vue.js has the highest Github community stars but overall there is a considerable amount of less users. At one point in time Angular was one of the highest used frontend frameworks in the market as it was one of the first to implement single page design, but it has a low star rating with the git hub community. JS has been used along with HTML and CSS for many years for Frontend applications. The history of the early 90’s all the way to today, has seen a big journey of changes to how applications work. This Journey can be investigated to prove how frameworks and libraries have improved. Firstly, by going all the way back to the traditional ways.

[bookmark: _Toc31356680]3.1 Traditional Frontend Landscape
The traditional way in creating an application ranging from the 1990’s to early 2000 was by using JS, HTML and CSS. JS for the functionality.[14] HTML for the view pages and CSS to style the page these three main languages were the backbone of webpages for many years. The question would be how did it work?
[image: ]








[bookmark: _Toc25064096][bookmark: _Toc25065130][bookmark: _Toc31354019]Figure 7: Traditional frontend service


As displayed on Fig7 When a link was pressed on a webpage a request would be sent to the server to save that information. The server sends back a response with the new information to the frontend webpage. This was how websites worked for years. The problem with this was there were many developed web browsers handling all the webpages on the internet such as Safari, Google Chrome, Internet Explorer and Mozilla Firefox and so forth. As JS was developed more and becoming more commonly used each browser worked slightly different to accommodate JS therefore people developing their webpages had to think about different ways to change the DOM. This became very unproductive and required bigger development teams to deal with the complexity, therefore jQuery was introduced which allowed developers to easily interact with the DOM across all browsers.

JS essentially modifies the DOM with removing, updating and adding elements with a few extra modifications which is explained further on. Although browsers today do have more similarities and compatibilities, what jQuery did was unify JS with an easy API to allow a developer to not have to think about the workings of the DOM for each browser. jQuery managed all the hard work for each browser by unifying the code to work with all browsers. 

[bookmark: _Toc31356681]3.2 The basics of a DOM (Document Object Model)
The DOM is a programmable interface for HTML a DOM can be easily inspected by looking at a developer’s tool on a browser. According to C.Kang ‘DOM is a browser, platform, language-independent interface, allows users to access pages of other standard components. HTML documents have been translated into DOM trees; HTML documents composed of all nodes in a document tree.’[15] The DOM can be viewed as a tree representation of a page and can be easily manipulated by JS. The DOM was traditionally manipulated by coding such as:-
	document.getElementByID(id)

	document.getElementByTagName(name)

	document.createElement(name)

	parentNode.appendChild(node)

	element.innerHTML

	element.style.left

	element.setAttribute()

	element.getAttribute()

	element.addEventListener()

	window.content

	window.onload

	window.dump()

	window.scrollTo()


[bookmark: _Toc31354051]    Table 1: DOM manipulation
	
the list as shown in Table1 was used to manipulate the DOM by manually using the above or by using them through jQuery or other libraries. Computer hope explains ‘Imperative programming is a paradigm of computer programming in which the program describes a sequence of steps that change the state of the computer.’[16] This type of programming was called imperative coding. This type would directly change individual parts of your application in response to various user events. 

[bookmark: _Toc31356682]3.3 jQuery, Libraries Frontend
[image: ][bookmark: _Toc25064097][bookmark: _Toc25065131][bookmark: _Toc31354020]Figure 8: jQuery, Backbone.js











While developers started to understand the power of jQuery it enabled them to build bigger, more complex applications. Allowing more functionality on webpages such as logging in, blogging, posting, uploading, downloading and large companies such as Facebook were using more and more making the frontends larger, therefore because of the extra load libraries such as backbone.js were made to allow a developer to organise the extra JS being used. Therefore, SPA was born because it became easier to work with the DOM.

[bookmark: _Toc31356683]3.4 The Birth of SPA (Single Page Application)
[image: ]
[bookmark: _Toc31354021]Figure 9: SPA (Single Page Application)
The new system that was being used meant that the HTML application code was only loaded once from the server. A lot more is used in the JS, instead of making new requests to the server and having the server return new information changes. The application now works more like a desktop application by staying on the same page the entire time, meaning the JS file changes or updates the HTML file or DOM to display new things. An example would be such as signing into an application all on the frontend without having to communicate with the server, using this type of system became very popular and in 2010 google created Angular.js and was used as the standard way to create applications. F.Johannson states ‘It is developed with the intention of being a framework that ease the process of building fast web applications with high performance and high availability’[17]
Angular.js unlike jQuery allowed developers to build large applications by forming containers that wrapped the entire project, because angualar.js was built by google it enabled to boast its power and made companies believe that this is how applications should always be built with its strict organised structure. Angular.js can be is investigated further but how it formally worked was frontend code was now designed in better containers such as controllers, views and models giving the idea of MVC patterns allowing JS files to be divided into different things that they formerly were intended to do. This made large code easier to work with making Angular.js very popular but this did bring problems.
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[bookmark: _Toc31352437][bookmark: _Toc31354022]Figure 10: Angular.JS complexity Problems



As things got more complex and bigger this meant more things had to happen, users would be clicking on something on one area of the page, which would then need to change a different area of the page which would need to change another different area and display differently on another creating huge complexity and scenarios. Although frameworks such as Angular.JS were introduced for better applications developers started to notice it was getting harder and harder to find bugs in the code because data was flowing everywhere it made it hard to distinguish where errors were originally sourced. Meanwhile Facebook developers were finding it hard to work with on their end and it was proving too hard to maintain. Facebook were making their development teams bigger and bigger to deal with the problems they were facing with Angular.js every time they wanted to update their frontend it would affect everyone; upgrading and new releases were becoming problematic. These problems were occurring because everything on a page were relating and pointing to each other, one slight change would need the whole system to have a change elsewhere. This relates to the same concept as having tightly coupled code a more loosely coupled system needed to be introduced urgently mainly because engineers of Facebook just couldn’t keep up with the demand needed when changes needed to be made. This was starting to affect other companies around the world. The prior events therefore made Facebook come up with their own type of solution the birth of React.JS. 	

[bookmark: _Toc31356684][image: Image result for react .js logo"]3.5 React.js














[18][bookmark: _Toc31352438][bookmark: _Toc31354023]Figure 11: React Logo

Facebooks solution to the problems they were encountering was to introduce React.js which they released in 2013 and it worked really well. P.Hunt explained what react meant ‘Of all the Web apps at Facebook, one of the most complex is what we use to create ads and manage ad accounts. One of the biggest problems is keeping the UI (user interface) in sync with both the business logic and the state of the application.’[19] It was so good that it took off successfully around the world, this was because React enabled a whole new way to build frontend applications. Many companies moved to the React way of building application therefore in 2014 Angular.js released a new system just called Angular because they were realising that their original system did not allow good application builds, they looked at changing their framework which meant a whole new re-write of coding, therefore many companies moved from Angular.js to React.js. From 2013 companies such as Airbnb, Uber, Netflix, Twitter, Redit, Pinterest, Wix, PayPal, Stripe, Tumblr and Walmart. The question would be, what made React.JS so successful for developers all over the world to change over and use it?
[bookmark: _Toc31356685]3.6 Why React.JS
There are a few really important concepts of how React.JS works and how it is so popular which can be listed as:-
1. Don’t Touch the DOM. I’ll do it.
2. Build websites like Lego blocks.
3. Unidirectional data flow
4. UI, the rest is up to you.

the first concept is that react does not touch the DOM. React.JS states ‘React is unaware of changes made to the DOM outside of React. It determines updates based on its own internal representation’.[20] Previous frameworks were directly manipulating the DOM as explained in the basics of DOM, instead of using the imperative approach React.JS came up with a novel concept, a more declarative approach. Traditional DOM manipulation was one of the biggest performance bottlenecks. It would take a long time for DOM changes to happen, browsers had to make real intensive actions, like making a change and adding an element to a page would result in having to recalculate the layout of the page by moving things around the page resulting in a very expensive operation. React.JS changed the traditional way of doing things by taking care of the DOM for a user it is very good at looking at the best way to change the DOM by declaring what the application looks like. React.JS looks at a JS object of how the application wants to look, this JS object is held like a big blueprint knowing how the application should look, therefore a declarative approach. As explained by search operations ‘Declarative programming relies on underlying components of a given language to carry out the necessary steps to reach the stated outcome.’[21] This declarative approach removed the processes where something had to do something to do another thing to change another asynchronously one by one, and instead React.JS would say this is the state of the application and it is all done automatically. The difference is all the states are in one JS object, telling the application how it should view, resulting in less complexity, better code quality and faster development times. This new system basically created this whole new way of creating applications without having to touch the DOM which will further be explained as a virtual DOM.

The second concept of React.JS was to build websites like Lego blocks. This whole new idea that was brought into building applications in such a way allowing reusable components. The components that can be created can be used to create bigger or smaller components written within another component and can be shared around the system.
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[bookmark: _Toc31352439][bookmark: _Toc31354024]Figure 12: React.JS Function Component


React.JS components are simply JS functions that receive some sort of input or attributes which are called props and in return a piece of code can be entered that looks like HTML inside JS.
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[bookmark: _Toc31352440][bookmark: _Toc31354025]Figure 13: React.JS Class Component


Fig13 illiterates how the html look within a react setup. 
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[bookmark: _Toc31352441][bookmark: _Toc31354026]Figure 14: React.JS unidirectional Data Flow


React uses unidirectional data flow that can be explained by inspecting Fig14.
[image: ]All the previous information mentioned where React is JS, which has a state object with components that are built in the JSX format, containing HTML with functions or classes, all these combined create what is called a VirtualDOM which can be seen as a tree like object. This gives a blueprint of how it should update the Actual DOM. React looks at the blueprint (VirtualDOM) and modifies the actual DOM for a user automatically. The data only flows one-way. This is one-way data flow can be further explained by looking at a tree-like data flow. When a state changes in React.JS the data is trickled down as shown in Fig15 following the red arrows. Once a state has been changed it will only ever show the changes, data can never move up or backwards only ever allowing one-way data flow, therefore the state that can change can live in different locations or components. The key to being able to debug very easily is due to the restrictive one-way data flow this is because if there is an error on say the top level due to one-way data flow the bug or error will either be on the top level or the other level below, there is no need to look elsewhere or further. Unlike angular.JS previously mentioned where there was so many connections it was really hard to debug the code.[bookmark: _Toc31352442][bookmark: _Toc31354027]Figure 15: Data Flow


The last concept to look at gives a simple statement of ‘the rest is up to you’ on the UI. Looking back to Angular.JS it came with containers all built in. Being a framework, Angular.JS is like a complete workshop that gives all the necessary tools to build an application, it is like an engineer in a workshop having the hand tools, the machines, the Protective equipment, the materials and everything needed to build something. Everything is ready and this was how Angular.js worked, it was a very opiniated approach forcing a developer to use the tools given. React.js works differently because it only ever cares about the whole idea of components, VirtualDOM and the view screens being worked on the UI. Anything else needed for the application can be accessed by using other models and other libraries to mix and match whatever is wanted to customise to the needs of the application, React.js uses the statement ‘learn once, write anywhere’ this means React.js does not make assumptions of what technology stack is to be used, because react only focuses on the UI. This allows React.JS being able to move to other places than just the web, letting it interact with other views all from one main react library or blueprint and how to look at a JS object that change certain UI’s. Technology such as React native, which can have platforms such as android and IOS can all work from the one React blueprint. Even though react native will not know anything about the DOM, it only needs to know about views in a mobile application. There are also other things such as React 360, electron, react desktop, and react command line, that can all use the same react blueprint. Developer previously would only be changing code to work on the web applications side of the things but with react multiple cross platforms is available.  
[bookmark: _Toc31356686][image: /var/folders/3g/g4vws2mx043f1q8_xk613ggm0000gq/T/com.microsoft.Word/Content.MSO/D20BA230.tmp]3.7 Angular (tight framework)









[22][bookmark: _Toc31352443][bookmark: _Toc31354028]Figure 16: Angular Logo

As previously mentioned, while Angular.JS was near enough the most dominant used framework it was becoming apparent a shift of companies started to move away. This was because of the restrictions of tight containment and the tools provided to the developers  Angular.JS realised that a whole new code base was needed to remove these restrictions. This is where the new Angular was introduced and since then there has been iterations on Angular 1, Angular 2, Angular 3 all the way to the most modern Angular 7. N. Jain, P. Mangal, D. Mehta et al states ‘This one may seem obvious, but it's important to remember that many (not all) frameworks are made by hobbyists in the open source community. While passion and drive have forged frameworks, like Cappuccino and Knockout, Angular is built and maintained by dedicated (and highly talented) Google engineers.’[23] As angular has become a better overall frontend framework the key characteristics is that it is an extremely popular framework and is used by many large and small companies across the world such as google who developed it. Angular is a complete framework it uses components just like reacts component driver apps, but it comes with a lot of tools that help a developer build modern web applications. Angular has routing and state management tools all built in without relying on third party vendors. Angular uses native web API’s, with HTML templates and CSS. With Agular’s native feature, it does not use native JavaScript but uses typescript instead, typescript is a super set to JavaScript with essentially compiles JavaScript for a user. It relies on a steep learning curve and a developer has to get used to this different type of building. The theme of angular is by getting packages and containers that give the necessary tools to scale the app. Angular is primarily used for just web applications but can be used [image: Image result for vue icon"]with ionic or native Script to all the build of mobile applications.

[bookmark: _Toc31356687]3.8 vue.js








[bookmark: _Toc31352444][bookmark: _Toc31354029]Figure 17: Vue Logo

[24]
Vue.JS is a new JS framework compared to React and Angular, what vue.js has been able to achieve is a mixture of both react and angular frameworks which has taken the best bits from each, taking a modern mix of ideas. Vue.js is another way of creating an application out of JS. A developer of Angular or React will find very similar concepts when using Vue, for example angular users will be very familiar with the use of a V-for statement and a React user will be familiar with components and props which Vue utilises. Vue.JS is follows a template for each section of coding firstly by starting with ‘template’ tags which commonly contain the DIVs, Labels, buttons and inputs etc on a view page. Then there are the ‘Script’ tags which contain the JavaScript, imports, and methods and lastly the ‘style’ tags which interestingly are the CSS styling used within the project which are always used at the bottom of each file, this type of styling creates a user friendly type of coding for a frontend developer. Vue.JS is very good at taking a lot of work that has to be done by a user by utilising all sections need in one file. A lot of boiler plate code is taken care of. The key characteristics of Vue.JS is that it is a very extremely popular frontend framework with the largest git hub ratings of any other framework, but it is not used by too many large businesses but is continuing to pick up slowly. Vue is a complete framework with slight restrictions like angular but with also the freedom on react a kind of in-between of best worlds of frameworks, Vue also utilises a component driven approach like react.

	
	
	React.JS
	Angular.JS
	Vue.JS

	Pro's
	1
	JSX is optional, no workflow required
	Uses HTML & CSS in a well-known way
	Uses HTML & CSS in a well-known way

	
	2
	Can be dropped into existing web apps/views
	Core features for SPA's are included and fit in nicely
	Can be dropped into existing web apps/views

	
	3
	 
	 
	Intuitive syntax and core features provided by core team.

	Con's
	1
	JSX looks strong, but working with just JavaScript only feels wrong
	Learning JS and key features like DI (dep injection) can be intimidating
	Some key features for more complex apps have to be added manually

	
	2
	For SPA's, you need to add a lot of key features manually
	A complex project/setup build workflow is required
	 


[bookmark: _Toc31354052]Table 2: Pros and Cons getting each framework built

Table 2 investigates the top 3 React, Angular and Vue showing difference on how they can be setup this can be looked into more in the testing section.
[bookmark: _Toc31356688]3.9 Ember.JS
[image: Image result for ember.js logo"][bookmark: _Toc31352445][bookmark: _Toc31354030]Figure 18: Ember Logo









[25]
Ember is a framework which is largely described as an ambitious we applications is generally designed with large applications in mind but can be used for smaller applications, M.Bodmar published ‘Ember.JS is a frontend MVC JavaScript framework that runs in the browser. It is for developers who are looking to build ambitious and large web applications that rival native applications.[26] M.Bodmar also goes onto explain ‘Ember.JS is more of a framework than a library. Ember.JS expects you to build a good portion of your frontend around its methodologies and architecture, creating a solid application architecture once you are finished with it.[26] this meaning just like first versions on Angular.JS it is a very opinionated framework the developers of ember have laid down very strict guidelines on how the pieces of the framework should be used. It is possible to deviate from the strict guidelines put in place but usually it is not worth the extra work and anyone wanting to use ember would be better off using the guidelines given. Embers opinions include the importance of URLS for sharing persistent data, unlike other JS frameworks with ember a developer can share URLS associated with ember apps with complete confidence that a receiver will see the same information displayed on their screen.[27] Another concept that ember become opinionated for a developer is convention over configuration which means ember will generate large blocks of code for a developer, a lot of this code can be ignored, where as some of the pieces can be configured to achieve specific application behaviour as explained by aeturnum ‘Ember.js is most likely Convention over Configuration. This means that instead of writing a lot of boilerplate code, Ember can automatically deduce much of the configuration itself, such as automatically deciding the name of the route and the controller when defining a router resource.’[28] This helps a developer not having to worry about boilerplate code which saves a lot of time as a developer. Ember accomplishes this by utilising a naming scheme and having tight integration with a template library the most common used with ember being handlebars. As stated on the ember guidelines ‘Ember uses the handlebars templating library to power your app's user interface. Handlebars templates contain static HTML and dynamic content inside Handlebars expressions.’[29] Another concept with ember.JS is stability without stagnation meaning that there are short 6 week releases cycles the benefit of this allows frequent bug fixes and new ideas to be implemented which allows ember to stay in line with fast technology upgrades, although this does mean developers need to keep developing and following updates to keep in line with new technology modifications, which is why ember has been seen to have a very steep learning curve as it is constantly changing. N.Davtian states ‘Although there is a learning curve, it really becomes fun afterwards.’[30]

[image: ember_learning_curve]










       [30][bookmark: _Toc31352446][bookmark: _Toc31354031]Figure 19: Ember.JS Learning Curve






[bookmark: _Toc31356689]3.10 Backbone.JS
[image: /var/folders/3g/g4vws2mx043f1q8_xk613ggm0000gq/T/com.microsoft.Word/Content.MSO/973AFA7C.tmp]






[bookmark: _Toc31352447][bookmark: _Toc31354032]Figure 20: Backbone Logo

[31]
Backbone.JS again is known as an MVC framework for JS. Backbone is known for a lightweight JS library which boasts an easy to manage library which decouples concerns in an application build allowing more code maintainability in the long term.[32] O’reilly goes onto to explain ‘Backbone is mature and popular, sporting both a vibrant developer community and a wealth of availability pug-ins and extensions that build upon it. It has been used to create nontrivial applications by companies such as Disqus, Walmart, SoundCloud and LinkenIn.’[32] backbone again being event based like other frameworks gives conventions such as models, collections and views to make the code maintainable. The models store and take track of the data that represent the view pages, but it also fires off events, these events can be listened to by the view pages.
[image: ]



       [33][bookmark: _Toc31352448][bookmark: _Toc31354033]Figure 21: Backbone.JS Event Model


As shown on Fig14 as the changes and events occur on the model the view knows asynchronies instantaneously that there’s changes in the models know it’s time to update and render the changes to reflect the exact state the model is holding. This again follows the very similar ways of single page application that all the other frontend frameworks utilise to create a better working application.

[bookmark: _Toc31356690]3.11 Frontend Framework summary
The fast production of advanced webpage designs and more functionality saw that frontend frameworks were needed, to create more efficient code with the use of encapsulation and faster syncing allowing a better overall user experience. The original way of creating a webpage included function-based coding such as jQuery and manipulating the actual global DOM which worked completely adequate and there are still applications out there using this style as it works for less complex webpages. This way of function-based code that is pushed onto a DOM came with limitations especially for a webpage that needed more complex structure, creating the danger of the code becoming as referred by many developer’s spaghetti like or code with no separation. Observing all the frontend frameworks within this project gives evident that they all have a main similarity with slight different approaches, that being they all utilise the SPA that instead of pushing to a DOM they all pull an event and listen to changes to manipulate the view of the page without having to change the DOM, concluding that these frameworks are event-based coding to create a good user experience synchronisation and overall healthier coding.

















[bookmark: _Toc31356691]4.0 Design
The design and approach undertaken follows the research methodology section diagrams are illustrated to show a visual design of the project.

[bookmark: _Toc31356692]4.1 UML Diagrams
Three main style of diagrams are used to visualise the design of the given project which include flowcharts, user diagrams and sequence diagrams.

[bookmark: _Toc31356693]4.21 Flow Charts
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[bookmark: _Toc31352449][bookmark: _Toc31354034]Figure 22: user from alcohol device in vehicle


Fig22 illustrates a user that is using an alcohol breathalyser within a vehicle and a simple flow of when the breathalyser is used the data is sent to a database to be stored.
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[bookmark: _Toc31352450][bookmark: _Toc31354035]Figure 23: User website journey flowchart



Fig23 illustrates a flow for a user using the website application to view the data the homepage gets the data from the database which will be better explained and viewed with the sequence diagram the user can only login and view data and is limited from certain actions such as deleting data.
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[bookmark: _Toc31352451][bookmark: _Toc31354036]Figure 24: Admin website journey flowchart

Fig24 gives an illustration of a admin flow journey through the application allowing an admin to access the homepage and being able to add, edit and delete a user that interacts with a database in real-time to view the data and manipulate the data stored on the database.

[bookmark: _Toc31356694]4.22 User Diagram
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[bookmark: _Toc31352452][bookmark: _Toc31354037]Figure 25: Use Case Diagram



Fig25 was created to view a use case diagram that displays a new user, registered user and an admins use of the system. This gives the simplest representation of how everyone’s relationship is connected with the different use cases on the system.







[bookmark: _Toc31356695]4.23 Sequence diagram
[image: ][bookmark: _Toc31352453][bookmark: _Toc31354038]Figure 26: sequence diagram for admin journey

























Fig26 represents a sequence diagram for the admin user on how the browser is interacted with through the website, browser and the database it gives a nice view on what can be achieved through different steps of the application. 
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[bookmark: _Toc31352454][bookmark: _Toc31354039]Figure 27: sequence diagram for user journey
















Fig27 similar to the diagram above a user sequence through the application can be viewed with slight permission differences compared to an admin user to only be able to view what is needed for a user.












[bookmark: _Toc31356696]5.0 implementation
From the background research the frameworks that was used will be Vue.JS and React.JS. React.JS is used due to DVLA company requirements as it is used for many projects which are currently ongoing. Vue.js was built to show keys similarities and differences between both frontend frameworks.

[bookmark: _Toc31356697]5.41 The Application 
The application was built with Vue.js and React.js and were similarly created vue can be built with simple onboard steps, the main software that firstly needs to be installed is node.js, once node.js is installed the next step is to install Vue.js which can easily be installed using a npm install command. The application can then be easily setup within the command line to create a new Vue project by typing:- 

vue create <project name>

when the above is entered a script is opened asking a few questions to setup the vue app. The default pre-set can be chosen then the project will be installed and created within the directory that the terminal is placed in. once complete the project is structured nicely with everything needed at this point.:-
[image: ]










[bookmark: _Toc31352455][bookmark: _Toc31354040]Figure 28: Vue.js project structure

Fig 28 displays the project structure and by installing the vue.js project everything such as the source, test, and components files etc., are created ready for implementing. Know that the project structure is ready components can be made  in vue.js files which when inspected can be viewed as followed:- 
<template>
  <div class="navbar">
    <nav class="nav-extended blue-grey">
      <div class="nav-content">
        <router-link :to="{ name: 'Index' }" class="black">
          <h1 class="nav-title-s center">Drink Driving Tracker</h1>
        </router-link>
        <h5 class="nav-description center">Please read details below to view your results</h5>
        <a href class="btn-floating btn-large halfway-fab blue-grey lighten-2">
          <router-link :to="{ name: 'AddUser' }">
            <i class="material-icons">add</i>
          </router-link>
        </a>
      </div>
    </nav>
  </div>
</template> 

<script>
export default {
  name: "Navbar",
  data() {
    return {};
  }
}
</script>

<style scoped>
.navbar nav {
  padding: 0 10px;
  height: 130px;
}
.nav-description {
  padding: 0 35px;
}
.nav-title-s {

  font-size: 4.2rem;
  line-height: 110%;
  margin: 0rem 0 1.68rem 0;
}
</style>
[bookmark: _Toc31352456][bookmark: _Toc31354041]Figure 29: Vue.js  file setup


Fig29 displays how a simple Vue.js file can be created the top has templates which is constructed with classes that implement DIVS and header tags. This section displays everything that will be viewed on a web page there is also some CSS classes implemented to change the styling of each part of the webpage. Below this is the Script tags this is where the JavaScript is placed which can be used to return data and enable functionality on the webpage and lastly the style tags where the CSS classes are given different styles and sizes. As seen from the design the required sectioned needed for this project were to have a navbar design which is shown on the home page, then an AddUser and EditUser, section where a user could be added or edited, and this will all connect to a database.

[image: ][bookmark: _Toc31352457][bookmark: _Toc31354042]Figure 30: Vue files for project













These were simply made within the project directory under the components section all with the same styling as seen in Fig30. When inspecting the AddUser file the JavaScript can be inspected to show how it can be connected to a database.






script>
import db from '@/firebase/init'
import slugify from 'slugify'

export default {
  name: 'AddUser',
  data() {
    return {
      name: null,
      age: null,
      email: null,
      feedback: null,
      slug: null
    }
  },
  methods: {
    AddUser() {
      if (this.name) {
        this.feedback = null
        //create a slug
        this.slug = slugify(this.name, {
          replacement: '-',
          remove: /[$*_+~.()'"!\-:@]/g,
          lower: true
        })
        db.collection('users').add({
          name: this.name,
          age: this.age,
          email: this.email,
          slug: this.slug
        }).then(() => {
          this.$router.push({ name: 'Index' })
        }).catch(err => {
          console.log(err)
        })
      } else {

        this.feedback = 'you must enter all details'
      }
    }
  }
}
</script>
[bookmark: _Toc31352458][bookmark: _Toc31354043]Figure 31: Database coding connectivity


Fig31 can be inspected to see how the database is interacted with through the JavaScript functionality a database collection can be added then the variables needed can be assigned this database will speak to a non-SQL firebase database.
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	[bookmark: _Toc31352459][bookmark: _Toc31354044]Figure 32: Non-SQL database commands


Fig32 shows some non-SQL database coding which when the data is collected from the website it is stored like above and sent to the firebase database.
[image: ]
[bookmark: _Toc31354045]Figure 33: Firebase database connectivity
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[bookmark: _Toc31354046]Figure 34: database capture on webpage

With all these details synchronised the webpage will look like Fig34. The cards display the data that is stored on the database with the required fields such as age, email, results, over the limit and pass or fail. More fields could be easily added or removed with the design of the application.
















[bookmark: _Toc31356698]6.0 Data gathering
A survey was created to gather qualitative data from other user perspectives this type of data was important to understand how frontend frameworks were viewed overall. one hundred people undertook the survey. The survey can be inspected in appendix 1. Each question was analysed to see how other developers point of views resulted on both vue.js and react.js.

[bookmark: _Toc31356699][image: ]6.1 Data analysis










[bookmark: _Toc31354064]Graph 1: Q1 questionnaire results



Question 1 on the survey displays a 72.73% swing resulting in developers that have already used frontend frameworks compared to developers who have not used frontend frameworks at 27.27%









[image: ][bookmark: _Toc31354065]Graph 2: Q2 questionnaire results














Analysing Question 2 of the survey explains that most developers have used both React.JS and Vue.JS together with a 45.45%. Interestingly the survey shows that vue.js has been used individually more by 18.18% compared to React.js with only 9.09% although it is apparent that many developers at 27.27% have never seen or used React or Vue, this may be because of the extensive amount of other frameworks on the market or maybe the disinterest of doing any frontend work to say a person that prefers backend programming.













[image: ][bookmark: _Toc31354066]Graph 3: Q3 questionnaire results













Analysing question 3 gives a resulting swing of 45.45% giving no as the answer to difference in performance between React.JS and Vue.JS further performance tests will be made in the testing section, but this states that most developers believe there isn’t any clear performance from either framework.
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[bookmark: _Toc31354067]Graph 4: Q4 questionnaire results

Analysing question 4 shows the sections promoters, passives, and detractors. The results explain there was a more positive outcome with a higher percentage of passives and promoters rather than the lower 27% giving negative feedback. Overall developers would recommend frontend frameworks to other developers.














[image: ]
[bookmark: _Toc31354068]Graph 5: Q5 questionnaire results

Analysing question 5 Vue.JS results in having the preferred type of coding by 36.36% compared to react.JS or both at 27.27%, this is significant result and may be why Vue.JS has the highest star rating ion Github as it is preferred over other frameworks.
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[bookmark: _Toc31354069]Graph 6: Q6 questionnaire results

Analysing question 6 there is a significant swing of 54.55% for Vue.JS having the easiest usability compared to the closest of React.JS being 27.27% this was expected from the point of view that the structure is such a nice concept of Vue.js style.












[image: ][bookmark: _Toc31354070]Graph 7: Q7 questionnaire results
















Analysing question 7 there is a significant swing for best functionality with Vue.JS coming on top with 54.55% compared to the closest of 36.36% with React.JS, interestingly both was never chosen meaning there is a total divide between the two frontend frameworks.
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[bookmark: _Toc31354071]Graph 8: Q8 questionnaire results

Analysing question 8 frontend frameworks don’t quite make the extremely satisfied group with a matching 18.18% to not so satisfied, but they managed to get 0.00% for not at all satisfied the main significant group that shows a good result is that most developers are very satisfied with frontend frameworks.












[image: ][bookmark: _Toc31354072]Graph 9: Q9 questionnaire results












Analysing question 9 results in the 100 developers asked to take the survey 90.91% understand the concept of SPA (sing page application) with only a few 9.09% not understanding.
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[bookmark: _Toc31354073]Graph 10: Q10 questionnaire results

Analysing question 10 shows a close result with coding B and A&B having the same 27.27% score meaning that most developers prefer React or are happy with both. A had an overall result of 36.36% which was the Vue.JS style meaning most developers preferred Vue.JS and are more familiar with it, and a small 9.09% show some developers do not understand and have no knowledge of frontend frameworks.










[bookmark: _Toc31356700]6.2 Summary
The overall result in qualitative data capturing with the use of a survey gave some interesting results going forward with React.JS and Vue.JS there were many close results between the both frameworks but it was significant that Vue.JS being one of the smaller and slower frameworks to rise against the likes of Facebooks React.JS, developers have started to prefer Vue’s style, usability and functionality and developers today are understanding single page applications more today as websites are needing more complex events on their web pages. Its conclusive that most and nearly all developers are happy to integrate frontend frameworks with their projects to increase the power and functionality to their web designs but with only having 100 survey users there is no conclusive framework that tops the choice as the performance and use are near enough the same outcome looking at the close results given from each question.




















[bookmark: _Toc31356701]7.0 Testing results

[bookmark: _Toc31356702]7.1 Static performance tests
A number of static tests were taken to try and identify any performance differences:-

[bookmark: _Toc31356703]7.11 Running the application
[image: ][bookmark: _Toc31352462][bookmark: _Toc31354047]Figure 35: locally run application vue
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[bookmark: _Toc31354048]Figure 36: locally run application react

Both applications can be run locally within the command line for vue using ‘npm run dev’ and for react using ‘npm start’ both local applications run instantly and can be seen by Fig35 and Fig36. 
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[bookmark: _Toc31354074]Graph 11: application run time performance




By investigating graph11 vue.js run slightly faster by just over 1 second but overall there were no significant performance  differences, and nothing was conclusive to deter one application to the other.

[bookmark: _Toc31356704]7.12 Adding a user page

[image: ][bookmark: _Toc31354049]Figure 37: locally run add new user application Vue
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[bookmark: _Toc31354050]Figure 38: locally run add new user application React





As seen on Fig37 and Fig38 Both applications were tested for adding a new user to see how it handled performance. The test was visually tested and timed to see how the new user page could be accessed to and from the homepage and how fast it interacted to add a new user to the database. 
Both applications performed as expected with no significant results between the both that gave no conclusive better performance between both applications







		






[bookmark: _Toc31356705]8.0 future improvements
Many future improvements can be given for this project with limited timescale playing a big part to the outcome of the project. With extra time and possible gathering a team of developers to work together future improvements such these could be implemented

[bookmark: _Toc31356706]8.1 Security
Extra security measures could have been implemented into the project for logging peoples details along with adding and deleting, an example would be to bring in validation classes. For future improvements this could have been further secured for many types of users to allow permissions as different users for example a normal user, to a lorry driver user or to a civil servant such as police, DVLA or even a doctor.

[bookmark: _Toc31356707]8.2 Country regulations
Another future improvement would be to get the regulations of drink driver limits to work with the frontend application to have in place different regulation rules from not just the UK limits but to create an application that could be of use to other countries and their drink driving laws.
[bookmark: _Toc31356708]8.3 JavaScript Testing
JS testing with technology such as mocha testing could be created within the project to have working tests, to test the JS that is used on the frontend frameworks of React and Vue this would have allowed asynchronous testing. With this in place accurate reporting could have been produced and test cases with exception handling could have been introduced.
[bookmark: _Toc31356709]8.4 Agile approach 
With a full stack team, a more agile approach could be implemented where stories could be made to create two-week sprints this would have allowed less scope creep where working as an individual had tight time constraints. Working in an agile environment would have allowed business value to increase and allow other developers to point out different defects that implicate the project and testing could have been implemented with testers on the team.

[bookmark: _Toc31356710]9.0 Conclusion & Evaluation

Frontend frameworks are looked at in a very bias way. Developers who work with this type of technology don’t usually choose which one to use as a matter of choice by deciding which one is the best to use. Some developers have had to move with technology and get forced into using this type of technology guided by their companies needs and business choices. Depending on timeline a lot of companies stuck with angular as they seen it as the technology to use for frontend development where others such as Facebook branched off creating the technology react for others to follow. Although there were also many other frontend frameworks being used such as ember or backbone that other small companies latched onto and are perfectly happy to work with. The overall comparison between frontend frameworks has not got enough significant swing to compare they all have little differences but essentially all work to achieve the same outcome of creating a clean workable web application. Angular was built with tight constraints only allowing a developer to use the tools it had created meaning lots of companies were finding it hard to debug and fic angular soon updated this to create more freedom but in the meantime react was created implemented this freedom design with the use of components and clever manipulation to the DOM and other frameworks followed with slight differences such as vue creating the best of both worlds having some tools such as angular along with components style following react. The overall results of developers that have used these technologies states that usually if someone has worked with one of the technologies for example if developer 1 has worked with react and developer 2 has worked with vue then that developer would be biased to the technology they have worked on stating it better or easier to work with but as a different parameter if both developer 1 and developer 2 have worked on both react or vue then they state the frontend frameworks are both as good as each other to work with usability, performance and overall coding therefore the comparison between both technologies have no conclusive winning points as they are near enough identical through data analysis and performance testing.






[bookmark: _Toc31356711]10.0 Reflection

Undertaking MSC software Engineering and web service has been a gratifying, enjoyable and demanding experience. The development process achieved throughout the timeline and journey of my major project has been difficult and challenging but very rewarding. Before the major project started the task was daunting but from the expertise and supporting modules the major project became manageable with the support from university and work base through the DVLA.

I feel the major project has given me confidence and allowed me to excel competently in areas such as presentations, leadership, interpersonal skills, and descriptive writing. These attributes have changed over the journey for the better and have given me a very high professionalism and different views in software development.

Creating an application has made me think of what I can design and implement or improve next. I feel like the steps taken out within the major project, has given me a better in-depth knowledge and understanding of my product and expertise. Working on the major project has given me the insight of what type of software engineer I want to be and given me experience and theory that can be used in industry.

An understanding that I found to be key when designing a project was time management. Time has to be used wisely and efficiently to be able to fit everything that was needed within the project. 

Overall, I think the major project was achieved well and with excellent resources and a steadier timescale, the final build could have become a final product.
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	Frontend Frameworks Questionnaire


Top of Form

1. Have you ever used frontend frameworks?

· Yes
· No

2. Which of these frontend frameworks have you seen or used?

· React.js
· Vue.js
· Both
· Neither

3. If both, have you ever noticed a difference in performance between React.JS and Vue.JS?

· Yes
· No
· N/A

4. How likely is it that you would recommend Frontend Frameworks to Developers?

[image: ]




5. Comparing React.JS and Vue.JS, which style of coding do you prefer? Where react uses separate components using JavaScript, imports styling from a different file and is rendered by being called on a main component, or where Vue is structured with one file having the template, JavaScript and styling all together and being rendered onto the page.

· React.JS
· Vue.JS
· Both
· Neither

6. Which one of the both frameworks React.js and vue.js do you think is the easiest usability?


· React.JS
· Vue.JS
· Both
· Neither

7. Which of the both frameworks React.js and vue.js do you think has the best functionality?

· React.JS
· Vue.JS
· Both
· Neither

8. How satisfied are you with the ability to integrate frontend frameworks with a software project?

· Extremely satisfied
· Very satisfied
· Somewhat satisfied
· Not so satisfied
· Not at all satisfied

9. Do you understand the concept of single page application?

· Yes
· No

10. By viewing the following code which of the two are you familiar with and find easier to work with?

A .
[image: ]

B.
[image: ]

· A
· B
· A & B
· Do not Understand


time(s)	react	vue	5.1100000000000003	3.66	
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import React, { Component } from 'react’

class Title extends Component {
render() {
return (
<div className="navbar">
<navbar className="nav-extended blue-grey">
<div className="nav-content">
<hl className="nav-title-s center">Drink Driving Tracker</hl>
<h5 className="nav-description center">Please read details below to view your results</h5>
<a href className="btn-floating btn-large halfway-fab blue-grey lighten-2">
<i className="material-icons">add</i>
</a>
</div>
</navbar>
</div>

}
export default Title
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function Welcome(props) {
return <hl>Hello, {props.name}</hl>;
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class Welcome extends React.Component {
render() {

return <hl>Hello, {this.props.name}</h1l>;

}
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<template>
<div class="navbar">
<nav class="nav-extended blue-grey">
<div class="nav-content">
<router-link :to="{ name: 'Index' }" class="black">
<hl class="nav-title-s center">Drink Driving Tracker</hl>
</router-link>
<h5 class="nav-description center">Please read details below to view your results</h5>
<a href class="btn-floating btn-large halfway-fab blue-grey lighten-2">
<router-link :to="{ name: 'AddUser' }">
<i class="material-icons">add</i>
</router-link>
</a>
</div>
</nav>
</div>
</template>

<script>
export default {
name: "Navbar",
data() {
return {};
+
+

</script>




