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[bookmark: _Toc26820035]1.0	Introduction
The digital world is growing at an exponential rate. It currently has over 1.8billion web applications and 200million active websites to date and is growing daily. [1] Web applications have become far more prominent due to the growing consumption and desire of engaging, interactive and beautifully designed web applications. Research shows that, even in 2017, 59% of consumers would rather engage with beautifully designed content [2] and 90% of people use multiple screens sequentially, with mobile devices accounting for nearly two thirds of time spent online. [3]
Web applications combine responsive and interactive properties to improve the user experience (UX) and provide a sleek user interface (UI) to satisfy this desire. [4] [5] New trends, models, methodologies and technologies are being discovered and implemented constantly to improve this. [6]
Methodologies such as Waterfall, Rapid Application Development (RAD) and Agile [7] [8], to name a few, are prominent within the industry, and new development trends come around as technologies develop. These upcoming trends will be analysed with detailed focus on one.
The industrial revolution continues to define new trends, ideas and innovation that will develop into 2020 for web application development initiatives. As a web development professional, it is important to keep abreast of these trends and take advantage of the emerging opportunities. 
[bookmark: _Toc26820036]2.0	Emerging Trends
With research across the internet, there are a definite ten trends emerging. These, in no particular order, are as follows;
· Artificial Intelligence (AI) and Machine Learning.

Without any knowledge to the user, it can analyse and learn user preferences and  usage through algorithms in the background and create a unique UX based on this. 

[image: ]
a - Benefits of Artificial Inteligence                                                                   [9]

· Chat Bots.  

Back in 2011, Gartner predicted that “By 2020, customers will manage 85% of their relationship with the enterprise without interacting with a human”. [9] Chat bots provide an instantaneous response for consumers and automate a large amount of the UI.

· Voice Search Optimisation.

Voice recognition to help with tasks within an application. By 2020, it is claimed that half of all search queries will be done with voice instead of text. [10]
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b - Voice Search Quick Stats                         [10]
· Progressive Web Applications (PWA).

This allows similar functionality to a native mobile application and allow an application to load like regular web applications. It will load and give functionality even when there is no network, running seamlessly in the background when it connects to perform the functions requested. A good example of this is Whatsapp.

· Internet of Things (IoT).

In a growing environment of ‘smart devices’ [11], there is an inevitable interaction with applications and technology. The impact of this on web development will be massive in the UX across the internet.

· Single Page Applications (SPA).
These work inside a web browser, meaning there is no need for webpage reloading. This allows more seamless UX during the usage. Top examples of this are Google Maps or Gmail. [12]

[image: ]
c - SPA Benefits                                                                       [12]

· Blockchain Technology.

More commonly known for use with crypto-currencies, this technology is creeping into more areas of IT such as web development. It is built on transparency, de-centralised peer-to-peer system, security and validation.
 
· Motion UI.

There is a growing library to support this trend currently, allowing web app developers to animate their content easily. This in turn gives an improved UX, bringing digital products to life.

· Cyber Security. 

This is a hugely hot topic currently, for good and obvious reason. With more interfaces than ever, API’s coming to the fore and the importance in this country of GDPR, considering scandals such as Cambridge Analytica. It is imperative to incorporate a security policy into everything IT, but especially web application development in the form of authorisation, accountability and authentication.
[13] [1] [14] [6] [15] [16]

[bookmark: _Toc26820037]2.1	Mixed Reality, Augmented Reality (AR) and Virtual Reality (VR).
This trend involves mixing the real with the computer generated, in most part, and is a large area to break into the web development arena. As more people demand more engaging content from a web application, and attention spans decrease, AR, VR and mixed reality will be consumed more and create an attractive and engaging UI and a better UX.
[bookmark: _Toc26820038]2.1.1	The History
VR and AR technology can be dated back to 1968. The first mounted headset was developed by Ivan Sutherland. The term ;Augmented reality however, was coined in 1990 by a Boeing researcher called Tim Caudell.
The technology came into prominence in the late eighties and into the nineties with one of the first fully functional AR systems, ‘Virtual Fixtures’. VR and AR found its way into the American military amongst other industries for safer practices.
From 1994 on the technology found its way into the arts and entertainment industry and in 1999 was adopted by NASA.
In 2000, Hirokazu Kato developed ARToolKit, an open-source software library to help developers with AR programs. [17]
[image: augmented-reality-timeline]
d- Visual History of AR                                                                                                     [17]

[bookmark: _Toc26820039]2.1.2	Where we are now
2014 gave way to the AR wearable technology with Google Glasses being the first to market, and most recently Microsoft’s HoloLens.
AR is prominent in mobile applications now with overlays in chat applications to the Ikea showroom application and more recently the Pokemon Go game. Its potential is also being realised in the retail sector to great effect. [17]
Developers are starting to see the potential across the internet for Mixed Reality technology and it is up and coming in web applications to create immersive content. App development kits such as ARCore, ARKit and Google Cloud Vision provide the developer with toolkits and frameworks to realise this technology [18], with XRWeb developing a blockchain ecosystem for internet based AR and VR [19].

[bookmark: _Toc26820040]2.1.3	Challenges in Web AR / Mixed Reality
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e- Computational /Storage/Networking complexities for the implementation mechanisms [20]

There are complexities to the implementation of Mixed Reality within the web application that may be problematic
· Data size and storage –
Video files and computer generated visual 3d imaging can be data-intensive. This takes server space, band width, and end-user native space.
· Data Transfer –
For the same reason as above, transferring large data files could potentially be slow. This would diminish UX considerably.
· Computation and Rendering –
AR, VR and mixed reality can be computation-intensive as well as data-intensive. This has the risk of inefficient runtime, adding another slow down to UX. As a result, running this technology on older hardware and legacy browsers becomes an issue.
· Networking Requirements and Energy Efficiency –
The previous two points mean that for a better quality UX, tasks should be outsourced to the cloud or Edge servers. This leads to greater network requirements, leading to cost. Qiao et al purports that “AR applications require long-time cooperation of environment perception, interaction perception, and Internet connection”. [20] This leads to more power being generated affecting the energy efficiency of the technology.
· Security –
This is an issue across the IT industry. However, an extra dimension is added with this technology. Identity theft and privacy are well covered topics but ‘botnets’ could find vulnerabilities through webcams, which will be generally used with AR and mixed reality technology. [21]

Technology is improving constantly, creating solutions for these challenges. The arrival of 5g will help to resolve band-width issues, while outsourcing computational power will speed applications. Higher specification end-user hardware and the latest browsing software will speed up native rendering improving UX.
[bookmark: _Toc26820041]Summary
Web development trends are evolving, creating greater UX constantly, with emerging technologies. Whilst VR / AR and Mixed Reality is widely used in mobile apps, within web applications it is still very much in its infancy and is purported to be one of the biggest trends that will come into prominence through 2020 and beyond. It gives an improved UX, a well designed and more engaging UI, and allows greater possibilities to draw consumers in using ‘content within content’, allowing more immersive content sharing also [22]. There is opportunity to incorporate web browsing into the IoT using AR headsets, as well as productivity apps. Whilst there are challenges with this, improving technologies will negate some of those and diligence will help with others.AR is the future of web design and development [23] [20] [21]

[bookmark: _Toc26820042]3.0	Web Application Planning and Implementation

[bookmark: _Toc26820043]3.1	Planning
As per the brief given, a web application has been developed. The design of this was conceived with consideration given to the following:
· The purpose
The function is to allow a user to quickly and easily ascertain the important information for any given country they will travel to. This will collate the information into one easy to use application, as well as provide a map feature to plan routes, and provide information on overlanding in general.
· The target audience
The app is aimed at travellers who are considering overlanding as a means of exploration. It can be used by any user wanting information on countries all over the world as well as people curious about overlanding. 
· The subject matter
The overriding subject is travel. The subject matter is specific to overlanding, more specifically information for this.
All picture content used belongs to the writer and the information obtained from open source content.
· Relevance
Overlanding is currently trending on social media along with subjects such as ‘vanlife’ making this a relevant topic. The application bears relevance as the information is very useful to someone looking to travel to that country, especially regional blocks, currency, time-zone and borders.
· Requirements
Consideration was given to what was needed in the app and what would have been nice to have.
The app had to be easy to read and view and minimal in design. It also had to be easy to use.
Requirements were interactive functions to produce the information needed, responsiveness to be able to operate on any device at any size and render well and good design to draw users in. For good quality UX, the app pages had to load quick and so a single page application was required with interactive menu to change the content.

A look was decided on, with consideration given to how it would look on different media screen sizes with sketches to plan this out.

[image: ]
f - Design sketches for web application

The mobile first strategy was to stack the content, full width to be able to scroll down through it all in stead of reading across the page.

[bookmark: _Toc26820044]3.2	Implementation
Implementation was realised through HTML for content, CSS for style and Javascript for interactive functionality.
[bookmark: _Toc26820045]3.2.1	HTML / CSS
To enable the responsive element of the application, it was decided to use CCS grid format. This was for cleanliness and simplicity purposes and made the code easier to manipulate. 

[image: ]
g - HTML code demonstrating the 'row / col' grid system
[image: ]
h- Landscape viewport
[image: ]
i - CSS demonstrating media queries for responsive grid
[image: ]
j- Portrait viewport

By using this method, the class was manipulated by the media query to enable the change from partial width columns on bigger viewports to full width on smaller viewports. The break points were decided on a trial and error basis from a concept of when the viewport becomes a portrait, as opposed to landscape on computers and some tablets, this is the break point to stack with full width.
Media queries were necessary to force the text within the grid also, as the overflow would have pushed it outside of the container which wasn’t acceptable for the smooth rendering. This meant a media query to push a change to the text elements inside of the ‘div’ containers.

[image: ]
k - Example of CSS media query for text
[image: ]
l- Portrait viewport

[bookmark: _Toc26820046]3.2.2	Javascript
There are five interactive elements to the web application. These are;
I. Collapsible menu,
The content structure to the collapsible menu was created in HTML and styled in CSS. Once this was completed, Javascript was used to manipulate the style to move in from the edge and drop out again with two simple functions.

[image: ]
m - Javascript navbar function
[image: ]
n- Navbar open
[image: ]
o- Change of content within page
II. Content change through the menu (single page functionality),
Once the menu was done, content pages were created in HTML to mimic the content needed to load within the content section. Javascript was then used to change the content within the section by loading the new content pages. The ‘closenav’ function was included so the navbar collapsed on the new content loading.

[image: ]
p- Change content function
III. Response pop-up on contact form,
Once the contact page was completed, an acknowledgement was needed to to show the information had been captured. This was also done through Javascript by simply capturing the information within the entered text and pushing a personalised alert.
[image: ]
q - Notification alert function
[image: ]
r- Response popup
IV. Predictive search box,
For the main API to function, the country code needed to be captured and it was key to make sure the country entered was correctly spelt to produce the code to fetch the data from the end point. For this a predictive search was needed and it needed to be generated from a Json file containing country code data. A function was created to allow predictions for the country in the search box.

[image: ]
s- Predictive search box function
[image: ]
t- Console showing active autocomplete

V. Information retrieval through an application programming interface (API).
Once a country code was obtained it was able to be plugged into a ‘url’ to obtain data from the API. A function was created to ‘fetch’ the data from the end point and convert it into useable data.
[image: ]
u- API fetch function
The data was then fed into an information template within the HTML to present it in a nicely rendered fashion.
[image: ]
v- Data feed function
[image: ]
w- Template showing retrived information

[bookmark: _Toc26820047]3.3	Evaluation
[bookmark: _Toc26820048]3.3.1	Verification
It was ensured that the software was verified for different browsers and for different viewports.

[bookmark: _Toc26820049]3.3.2	Validation
As coding was started and implemented, testing was performed to ensure the validation across browsers and viewports. These were tabled as shown.


[image: ]
x- Table showing Validation Testing

[bookmark: _Toc26820050]4.0	Conclusion
Web applications are designed to be interactive, attractive and immersive as well as serve a purpose. With developing technology, there are more trends emerging to aid this.
The process of creating a responsive and interactive application was followed as a structured process, with each programming language used serving a purpose and interacting with the others. The design process is creative with ideas to include in the application and ways to lay it out. Implementation is a long ‘trial and error’ process ensuring the functions chosen for the application work efficiently within the program
It has been an enjoyable process developing the application and learning the implementation of the code. It is felt that the application produced is a good quality  one that fulfils its designed purpose.
Future additions to the development of the application could include voice search for the country information and mixed reality for the embedded map and country information. This would create a more immersive UX.
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// Change content in page
=iwindow.addEventListener(“load”, function () {
let navElements = document.querySelectorAll(“#java-menu a");

1)s

for (let i = @; i < navElements.length; i++) {
navElements[i].addEventListener(“click™, async function (event) {

s

event.preventDefault();

let url = this.getAttribute("href");

url = url.replace(”.html", "-content.html™)

//console.log(url);

document. querySelector("#java-menu a.current™).classList.remove("current”);
this.classList.add("current™);

document. querySelector("#take-out™).remove();

let data = await fetch(url)

.then(response => { return response.text(); })
.catch(error => { return "Request failed with error:

" + error; });
let content = document.querySelector(“#content™);
content.innerHTML = data;

closeNav();
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//Response to form filling

function respond() {
theName = document.getElementById("firstName").value;
theLastName = document.getElementById("lastName").value;
theEmail = document.getElementById("email™).value;
theMessage = document.getElementById("messageBox").value;

document.getElementById("email").value = theEmail.tolLowerCase()

theNewMessage = "Thankyou " + theName + ", your message has been noted. A reply will be sent to your email address: " + theEmail;

alert(theNewMessage);
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-laddEventListener("load", () => {
// get codes for countries from CountryCodes.js
= $("#countrySearch").autocomplete({
source: countryCodes,
= select: (event, ui) => {
//console.log(ui.item.code)
GetCountry(ui.item.code)
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// Access Json data from API
-Ifunction GetCountry(code) {

fetch('https://restcountries.eu/rest/v2/alpha/' + code) // code from above file.

= .then((response) => {

1)

return response.json()

= .then((data) => {

1)

console.log(data)
RenderCountry(data)
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//use Json data for information to user
-Ifunction RenderCountry(data) {

let template = document.getElementById('country-template');

let templatehtml = template.innerHTML;

let countryhtml = templatehtml
.replace(/{{flag}}/g, data.flag)
.replace(/{{name}}/g, " " + data.name)
.replace(/{{capital}}/g, data.capital)
.replace(/{{region}}/g, data.region)
.replace(/{{borders}}/g, (data.borders.length) ? data.borders.join(", ") : "None")
.replace(/{{native}}/g, data.nativeName)
.replace(/{{codes}}/g, data.numericCode)
.replace(/{{subRegion}}/g, data.subregion)

.replace(/{{regionBlock}}/g, (data.regionalBlocs.length) ? data.regionalBlocs.map((bloc) => {return bloc.name}).join(", ") :

.replace(/{{currency}}/g, data.currencies.map((cur) => {return cur.name + " (" + cur.symbol +")"}).join(", "))
.replace(/{{time}}/g, data.timezones)
.replace(/{{language}}/g, data.languages.map((lang) => {return lang.name}).join(", "))

let newCountryDetails = document.getElementById("countryDetails™)
newCountryDetails.innerHTML = countryhtml;

“None")
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