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[bookmark: _Toc503191919][bookmark: _Toc503192157][bookmark: _Toc530700932]1. Introduction
This report has been produced to provide an overview of the research conducted into development concepts of websites and web applications, along with the specification, design and implementation of Avalanche Boards – a website produced to fulfil the requirement task of the Application Development module.
[bookmark: _Toc530700933]2. Application Development Concepts
This section will discuss the importance of application development concepts for website design principles and usability and user experience (UX).

[bookmark: _Toc530700934]2.1 Design Principles
When designing a website, careful thinking and planning is required. As a designer the end goal is to find balance between a site that is aesthetically pleasing and has artistic value, and one that is usable, focussing on the functionality, presentation of information and efficiency [1, p. 5]. 

[bookmark: _Toc530700935]2.1.1 Aesthetics and Content
The end goal is not solely the way that the website looks, it is also the way that the content will be used by visitors – how useful it may be, or how easily they can interact with the content as said by Niederst Robbins  [2, p. 5].
Following this, key points to be aware of for web design aesthetics and content would be:
· Content organisation,
· F-Pattern,
· Grid based layout,
· A single focal point,
· Typography
· Images,
· Colour

2.1.1.1 Content Organisation
It is important that the designer knows the purpose of the website [3, p. 11] such as why it is being created, whether it will be professional, educational, informative, etc… Or whether it will sell products or services. 
Each page of a website has to have a clear purpose and needs to fulfil a requirement for the users in the most appropriate and effective way [4]. 
	If a visitor is unable to find what they are looking for when they first use the site, or if it looks unorganised or unprofessional they may leave or go to another site [3, p. 163] [1, p. 9].

2.1.1.2 F-Pattern
A design pattern to follow for content organisation could be the “F-Pattern” [5]–[7]. As can be seen in Fig. 2-1, this is the way a typical user scans a website for information (further backed up by studies from Nielsen, et al. [8], [9]). By visualising where the user is more likely to look on a page, designers can see where important content should be placed.

[image: https://cdn.tutsplus.com/webdesign/uploads/legacy/022_F_Layout/heatmap.jpg]
Figure 2-1 – “F-Pattern” Heatmap [10]

2.1.1.3 Grid Based Layout
Content placement needs to be uniform to keep a website looking professional. “Using a grid is more than just about making elements on the page be square and line up: it’s about proportion as well.” – Beaird [1, p. 10]
[bookmark: _GoBack]	Grid based layouts have the benefit of being able to arrange content into sections, rows and columns - the designer can then easily build the look of a site. A popular framework for this is Bootstrap [11], breaking a page up until 12 columns, with each row or section spanning ‘x’ amount of columns [Fig 2-2].
[image: Bootstrap Grid]
Figure 2-2 Bootstrap grid [12]

2.1.1.4 Single Focal Point
Another point is to keep main content as the focal point of a design. This way, visitors can scan the page for the information they have visited the website for [1, p. 9] easily.

2.1.1.5 Typography
Typically two or three fonts are chosen from the sans-serif family (no extra stroke or curves at the ends of the letters) [1, p. 136] as they are practical for any purpose. 
	The font size can have an impact on the design and readability of a web page [13, p. 312]. If the user is to easily attain the desired information, the font size cannot be too small. On the other hand, if the font size is too large the page may look cluttered and unprofessional.
	Text alignment correctly aligns the text for the visitor and can assist with readability.

2.1.1.6 Images 
There must be some type of benefit such as; does the image show a product or service? Is it related to the brand? It should help the user understand a point that is trying to be made. Images should:
· Be relevant [1, p. 154], i.e. if the site is being designed for a clothing company, the images should be of clothing items, not cars.
· Be good quality - not blurry or pixelated.
· Be close to text that is referring to it.
· Have an alternative text version. This way, search engines and screen readers have relevant information about the images. 

2.1.1.7 Colour
While choosing the colour, a designer should keep in mind the business type. The look and feel of the website should be in sync with the colour scheme. Too many colours on a website can look unprofessional, so it is better to limit the number of colours used.
When deciding a colour palette for the site, the designer must keep in mind the readability to all users, of which there may be visually impaired users.
There are tools available online to assist with picking a relevant colour scheme [1, p. 72], [14], [15]. 

[bookmark: _Toc530700936]2.2 Usability and User Experience (UX)
Usability focuses on functionality, effective presentation of information, and efficiency. Experience is how the user feels when they use the website:
· What do they feel when they use the website? 
· What do they do when they visit the website?

UX is the role of enhancing usability and user satisfaction by improving the accessibility and performance of a website in an effective and efficient manner [16]. 

[bookmark: _Toc530700937]2.2.1 Functionality
The website must be functional – it should work and display correctly across all types of devices. 
Users can access websites on many devices with both varying screen sizes and resolutions, ranging from hand held devices (smartphones and tablets) through to high resolution computer screens and televisions [17, p. 2]. 
There has been a surge over the past decade with hand held devices. As shown in a recent Ofcom survey [18, p. 27] - 78% of UK adults (16+) have a smartphone and 58% have a tablet. Furthermore, a study by Deloitte [19, p. 5] shows over 80% of the world population has access to a smartphone. 
37% of the time spent online at home is on a smartphone versus 22% on a laptop/desktop, showing smartphones are the preferred device [18, p. 15].
From this research it is obvious that when creating a website, smart devices are taken into consideration - a main technique is to design for the mobile version first (mobile-first design).

2.1.1.1 Mobile-First Design
Mobile-first design is to concentrate on the mobile browsing experience first, and then progress to a PC view website.
As said by Moreto et al [20], “…If you make a desktop version of the web page (responsive design or mobile last) first and then adjust the website for mobile, it has a 99 percent probability of breaking the layout at some point”, and further backed by Niederst Robbins [2, p. 450] stating a best practice is to adopt this mobile-first mentality.
The user is provided the best possible experience no matter which device they are then using this way, rather than using a watered down PC version [21].

[bookmark: _Toc530700938]2.2.2 Accessibility
Web accessibility means that people with disabilities can use the web. Specifically, people with disabilities can perceive, understand, navigate and interact with the web [22, p. 2]. While access to users with disabilities is the primary objective, it can also benefit people without disabilities as the websites are flexible to be able to meet different users’ needs [22, p. 3]. This allows everyone to use a website in a way that suits their preferences.

[bookmark: _Toc530700939]2.2.3 Performance
A key part of UX is the performance and load time of a website. As the speed of service and technology advancement has improved, with Moore’s law still being relevant [23]–[25], users are used to the speed of which data can now be attained. 
If a user must wait a long time for a page to load, it is likely that they will leave the page. Some rules as outlined by Google [26] to decrease page load times to be followed are:
· Avoid landing page redirects
· Enable compression
· Improve server response time
· Minify resources
· Optimize images
· Optimize CSS
· Prioritize visible content
[bookmark: _Toc530700940]3. Requirements
[bookmark: _Toc530700941]3.1 Requirements Specification
Requirements should be clear, unambiguous, easy to understand, complete and consistent as per Sommerville [27, p. 120]. As shown in table 1, a basic requirement specification has been built.









Table 1 – SRS
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[bookmark: _Toc530700942]3.1.1 Avalanche Boards Design
Avalanche Boards was produced to provide an outlet for users (beginner and professional snowboarders) to see information on various types of snowboard equipment and clothing. The user can contact the staff via the page, and they are able to find a store.
	The site has been developed to work with small, medium and large screens. As advised in section 2.1.1.1 – Mobile First Design, this approach was taken to be sure the website displayed correctly on smaller devices, then scaling up to medium and above.
As part of the site design, the following has been implemented:
· Product information displayed,
· Sort products by gender and brand,
· Map of stores,
· Contact information

[bookmark: _Toc530700943]4. Design
[bookmark: _Toc530700944]4.1 Colours
Avalanche boards has been designed to be a simple website, with a basic but appropriate colour scheme for the company and product type. Originally lighter colours were chosen, but after analysis [Fig 4-1] with the WAVE [28] evaluation tool, a darker foreground colour was selected and added into the bootstrap CSS class for content, to work toward WCAG compliance [29], each page now has 0 contrast errors [Fig 4-2].

[image: ]
Figure 4-1 – Contrast Fail

[image: ]
Figure 4-2 –Re-evaluation
[bookmark: _Toc530700945]4.2 Images
The colour contrast from images on the white or grey background allows them to stand out and draw attention, and images are relevant to the site’s needs. Each image has an alt tag [Fig 4-1] in compliance with WCAG [30].
[image: ]
Figure 4-3 – WAVE evaluation of gallery.html

[bookmark: _Toc530700946]4.3 Content Organisation
Content has been organised into relevant pages/categories, has been split accordingly, and a grid-based layout (Bootstrap) has been used [Fig. 4-4].

[image: ]
Figure 4-4 Wireframe of Avalanche Boards

[bookmark: _Toc530700947]5. Implementation
[bookmark: _Toc530700948]5.1 Scripts
As part of the implementation, several JavaScript functions were created, as well as some third party resources [11], [31]–[33] being used for layout or animation. 
Each page has the footer being added via a JavaScript function, and the navbar has a slide-in animation from AOS [33].

[bookmark: _Toc530700949]5.1.1 Index.html
For index.html, scripts implemented were third party animation scripts; fade in. At the bottom of the page, a function was created to randomise an array that is loaded from a .JSON file and another function is used to display their properties with links to equipment.html. AOS was used to fade the products in.

[bookmark: _Toc530700950]5.1.2 Equipment.html and Clothing.html
For these, a function was produced to read products from the relevant .JSON files for each and display each product – this would loop until the last product is reached.
	When a user clicks the ‘More Info’ button, a function has been implemented to append the product ID to the URL, passing this through to productinfo.html.
	On page load, the ‘All’ checkboxes are automatically checked for Gender and Brands to automatically display all the content. Depending on what the user selects, the relevant products will be shown.

[bookmark: _Toc530700951]5.1.3 Productinfo.html
For productinfo.html a function was built to retrieve the ID from the URL passed from the previous page, this loads the product from the relevant .JSON file depending on the ID number (2 separate .JSON files. 100 – 199 for snowboards and 200 – 299 for clothing was used).
	The previous URL is also passed through so when the user clicks the ‘Back’ button it takes them back to whichever page they came from – either products.html or clothing.html.

[bookmark: _Toc530700952]5.1.4 Gallery.html
Third party scripts were used for gallery animation.

[bookmark: _Toc530700953]5.1.5 Contact-us.html
Ideally a script would be implemented to POST user details, but as that involves a server, the user details are only logged to the console for proof of concept.

[bookmark: _Toc530700954]5.2 Screenshots of Avalanche Boards - Desktop
[bookmark: _Toc530700955]5.2.1 Index.html
[image: ]
Figure 5-1 – index.html

[bookmark: _Toc530700956]5.2.2 Equipment.html
[image: ]
Figure 5-2 – equipment.html

[bookmark: _Toc530700957]5.2.3 Clothing.html
[image: ]
Figure 5-3 – clothing.html

[bookmark: _Toc530700958]5.2.4 Productinfo.html
[image: ]
Figure 5-4 – productinfo.html

[bookmark: _Toc530700959]5.2.5 Gallery.html
[image: ]
Figure 5-5 – gallery.html

[bookmark: _Toc530700960]5.2.6 Stores.html
[image: ]
Figure 5-6 – stores.html

[bookmark: _Toc530700961]5.2.7 Contact-us.html
[image: ]
Figure 5-7 – contact-us.html


[bookmark: _Toc530700962]5.3 Screenshots of Avalanche Boards – Mobile
[bookmark: _Toc530700963]5.3.1 Index.html
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Figure 5-8 – index.html mobile

[bookmark: _Toc530700964]5.3.2 Equipment.html
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Figure 5-9 – equipment.html mobile

[bookmark: _Toc530700965]5.3.3 Clothing.html
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Figure 5-10 – clothing.html mobile

[bookmark: _Toc530700966]5.3.4 Productinfo.html
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Figure 5-11 – productinfo.html mobile

[bookmark: _Toc530700967]5.3.5 Gallery.html
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Figure 5-12 – gallery.html mobile

[bookmark: _Toc530700968]5.3.6 Stores.html
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Figure 5-13 – stores.html mobile

[bookmark: _Toc530700969]5.3.7 Contact-us.html
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Figure 5-14 – contact-us.html mobile

[bookmark: _Toc530700970]6. Evaluation
As part of the evaluation of Avalanche Boards, code was put through validators [34], [35] to check W3 compliance. Any errors were corrected. For example, when trying to implement an anchor within index.html [Fig 6-1] a legacy attribute was used. This has now been updated and validation is successful [Fig 6-2]. The CSS file was validated as level 3 + SVG [Fig 6-3].

[image: ]
Figure 6-1 – W3 HTML Validator [34]

[image: ]
Figure 6-2 – W3 HTML Validator [34]

[image: ]
Figure 6-3 – W3 CSS Validator [35]

As outlined within section 4, design, accessibility was evaluated, and any errors were corrected – alt tags, page language and colour contrast.
All content on Avalanche boards is relevant to the company, brand, and user requirements.
The site displayed correctly across Google Chrome, Mozilla Firefox and Microsoft Edge [Fig 6-4 – Fig 6-6].

[image: ]
Figure 6-4 – Chrome test
[image: ]
Figure 6-5 – Firefox test

[image: ]
Figure 6-6 – Edge test

[bookmark: _Toc530700971]7. Conclusion and Future Improvements
The concepts and techniques of web scripting have been implemented and shown a basic range of usability and interaction that a website can provide. 
If more was known about server-side scripting, implementation of a contact form properly would be useful for the site. Perhaps creating a carousel of objects or pagination for the product pages, so the user can load more into the pages would be good for future development.
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Ride

Ride X Evo

£169.99

How do you get big style and primo
function all in one package? By throwing
on the exclusive colorways of the Ride x
evo Hawthorne Jacket, of course! Classic
color blocking in a Strata HD 10K
waterproof-breathable construction
backed by an ACT3 insulation system for
water stopping, heat-retaining
performance. The Ride x evo Hawthorne
Jacket's trim cut loses the bulk and looks
heckin’ good on the hill

Ab
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Libtech

Libtech Split Board Il

£849.99

Lightweight and swift on the ascent, yet playful and easily
maneuverable on the descent, the Lib Tech Split BRD
Splitboard is the perfect all-around split. The extended nose
shape and early rise C3 contour makes for easy float through
deep conditions while also providing strong edge hold on
hardpack. Mount up the super light, Karakoram hardware
equipped Lib Tech Split BRD Splitboard and set yourself up for
epic alpine adventures!
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Burton

Burton AK 2L

£429.99

It's time for you next alpine journey to begin with the Burton
AK 2L GORE-TEX Embark Jacket - the perfect tool for getting
you through the most difficult mountain weather conditions.
Constructed with 2-layer GORE-TEX, this jacket seals out water
and is incredibly breathable at the same time. PrimalLoft Silver
insulation provides lightweight warmth, even when wet, while
the articulated fit fits just right, from the boot pack to the bar.
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Snowboard Equipment

We have a huge range of snowboard bindings and snowboards
always in stock. Snowboard package deals can be a great value
way of getting into snowboarding.

Clothing

We also have a huge selection of winter snow boots and snow
specific footwear. Our range includes skis from the top brands
including, Faction, Line, Salomon, Rossignol, K2, ZAG and we have
some great deals available, which are a great way to get into skiing
without breaking the bank. We have a huge range of luggage and
backpack in stock now, including the legendary Dakine Heli Pack
backpack. We have one of the largest Ski helmet ranges in the UK.
Snowboard gift ideas for any budding riders or an easy winter
Christmas gift for a skier or snowboarder!





