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The following report discusses a brief segment of research into recent application development trends. It goes on to walk through the development stages of an implementation with a design based on the Manjaro Linux site, looking at this site because of its uses of transitions of the styling on scroll to give an interactive feel to the site. The implementation aimed to be designed from a mobile first approach and makes use of various methods to help ensure the web app meets this requirement (namely media queries in the CSS, and the bootstrap framework). The web app then goes on to utilise the GitHub API, providing a search box on one of the pages to browse repositories. Lastly the report documents test cases for the code and reviews the attempt at the implementation.
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As hardware and software capabilities progress, the demand for webpages with increased flexibility and functionality increases. As such development trends must adapt to suit the needs of clients, developers, and the potential userbase. More and more web applications are making use of various APIs built on recent versions of JavaScript, it is important therefore for developers to stay up to date on what is available to use, and the functionality + limitations of the API. This report intends to document several recent, no older than 2016, development trends and focus in on one. An implementation is to be made utilising the development trend mentioned earlier and consume an API. The process of development for the implementation shall be documented, starting from what is required from the application, a showing various test cases showing how the application has been modified and bug fixed and different stages along the way. 
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1.1 [bookmark: _Toc26801368]– Development trend examples
To be able to think about current development trends and what trends suit the purposes of the individual, one must first find examples of said trends and understand what they mean for the potential development of a web application.
· Mobile first design [1] – Previously the focus has been around responsive design as mobile devices became more readily available, the interface adapting based on the device size usually making use of breakpoints. Based on this the idea has shifted slightly. With responsive design by itself the web pages tend to be designed around computers first, and mobile devices after; this could cause potential issues with the flexibility of the page and loading times. Mobile first design is exactly how it sounds, developing the webpages based on mobile screen-sizes first, and adapting the design to work with computer screens. [2] talks about the importance of interface design being flexible between different devices and discusses the use of mobile first design as a development option.
· Abandoning jQuery – Modern JavaScript API standards vastly reduce the need for the jQuery framework. More recent web applications have taken to using vanilla JavaScript equivalents of the functionality available in the jQuery framework. With the newer API standards in place, using JavaScript by itself increases the performance of web application pages. [3] discusses the transition from jQuery to vanilla JavaScript.
· Fetch API – The Fetch API is a newer, better way of performing asynchronous requests, compared to XMLHttpRequest [4]. Fetch works on a promise-based system, which allows the developer to be able to write much clearer code when making asynchronous requests. The function returns a promise, this promise can then be used to gather data based on the request. This data will more than likely take the form of JSON. Fetch works very well with RESTful APIs.

[bookmark: _Toc26801369]2 – Requirements

[bookmark: _Toc26801370]2.1 – Website Introduction
The proposed website is to be based around the enterprise and innovation group project module the author is a member of. This website is to act as an information site about the idea behind the group, and the group project itself. It intends to inform potential investors, or other interested parties, about the areas of technology in which the group is working and provide a place to document the progress of current projects/propose ideas for future projects. 
[bookmark: _Toc26801371]2.2 – Mobile First Strategy
During the development stages of the website various strategies have been employed to ensure that the website is designed from a mobile first approach. The first of these strategies is the use of the Bootstrap framework. The Bootstrap framework is built around the idea of a mobile first approach, providing flexible components with breakpoints added in the background. To work alongside Bootstrap, media queries have been utilised. There are several media queries, some relating to all the sites pages and some specifically for individual pages. These queries were added to ensure that the content on the page is laid out in a nice arrangement and adjust according to the current viewport. To decide on the minimum width for the various queries, the developer tools available for web-browsers was used on responsive mode, and the viewport size adjusted to see how the elements on the page react at different page widths. The main set of queries is focused on the navbar of the page. At larger viewport widths the font-size of the navbar is increased slightly to make it easier to read, and at smaller viewports the left + right padding is lower to ensure that the text on the navbar buttons looks the same at each viewport width (making sure that buttons with more than one word don’t end up with the words stacked on top of each other.

[bookmark: _Toc26801372]2.3 – Content Display Strategy
With the index page, transitions have been included on the navbar and the background image. Depending on the viewport size, these transitions trigger at different scroll heights to ensure that the same intended impact from the transition is felt regardless of the device the site is being viewed on.

[bookmark: _Toc26801373]2.4 – API to use and Functionality Implemented
Initially the idea was going to be to use a weather API (e.g AccuWeather) and have the sites styling adjust based on weather in the users given location (based on the IP location API available in the AccuWeather API). Instead it was decided to use the GitHub API, providing a search box to allow the user to search for GitHub repositories through the web application. The JavaScript fetches JSON data from the GitHub API based on the contents of the search field and displays the title and description of the repositories (with the title inside an anchor element linking to the repository) each separated into a Bootstrap card. Pagination has been included, with each page showing 30 results. It is worth noting that no authorization key has been passed to the GitHub API, as such there is a limit rate per hour based on the devices IP address. If a site is being made with the intention of being live, an authorization key would need to be generated on the GitHub website, this would greatly increase the limit rate (too many requests in a short time would still result in requests being blocked for some time in order to prevent a DoS attack). 
On the index page of the site, JavaScript functions have been written to add and remove styling based on the current scroll height.

[bookmark: _Toc26801374]3 – Design and Implementation
In the index.js file there are 7 defined functions: the main function scrollResponse which is called within the event listener, showContent/hideContent for hiding and showing the div over the image on the homepage (if the scroll height is greater than 0 the div is hidden, when the page is scrolled back to the top the div is shown), addOpacity/removeOpacity fill in the navbar with colour/remove the background colour based on the scroll height (the function is called at different scroll heights based on an if statement block testing the width of the page), and makeGrayscale/makeColor (CSS uses the American spelling of colour, so the code uses that spelling to make sure no mistakes are made when adjusting the styling) which make the background image colour or grayscale based on scroll height (the function calls are within the same if statement block). These functions, minus scrollResponse, work by either adding or removing the appropriate classes from the selected element in the HMTL (using the querySelector to get either ID or class names).
In the project-research.js file there are 3 named functions, and 3 anonymous functions. The main anonymous function is that of the window onload event listener, which, because there is a function being called within it fetching data from an API (which therefore has been marked as asynchronous), has been marked as an asynchronous function. The two other anonymous functions are within the on-click event listeners for the search and clear buttons, search calls the getRepos function (which takes the getUrls function as input), and clear removes returned results from the HTML and clears the search box. The simplest named function, capitalise, is declared outside the event listener, it takes a string as input and returns the string with the first character capitalised. capitalise is used as part of the formatting of the results being added to the HTML, it gets passed the labels for the pagination buttons as they are retrieved from the JSON. getUrl gets the search text from the search field, replaces the spaces with plus signs, and appends the formatted string to the generic GitHub repository search query. getRepos holds the main logical code in the JavaScript file and is marked as asynchronous. It starts by passing the url from getUrl to the fetch function and storing the returned result as JSON data. Next link data relating to the result pagination is gathered from the JSON, if there are more than 30 results these links will exist and will allow for navigation buttons to scroll through the pages of results, given 30 or less results this the link header will return null and the link formatting code will be skipped. Then data from the JSON is looped through and added to the HTML in the form of Bootstrap cards. The outer loop is a while with a boolean flag as the condition each iteration of this loop makes a new card deck, the inner loop goes through 3 results at a time adding them to the current deck, a separate count variable is iterated throughout the looping. If the count + 1 is greater than the number of results on the current page the Boolean flag is set to false and the inner loop is broken out of. Finally, based on the header link information gathered earlier, pagination buttons are appended to the bottom of the div with event listeners to call the getRepos function using the formatted header links.
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Figure 1 Home page scrolled up
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Figure 2 Home page scrolled down
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Figure 3 Current projects
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Figure 4 Upcoming projects
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Figure 5 Meet the team
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Figure 6 Project research no search results
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Figure 7 Search results scrolled up
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Figure 8 Search results scrolled down showing pagination buttons
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Figure 9 Search results less than 30 results (no pagination buttons)
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Figure 10 Contact us

[bookmark: _Toc26801375]4 – Evaluation
[bookmark: _Toc26801376]4.1 – Test Cases

	Code Tested
	Date
	Input 
	Expected Result
	Actual Result
	Pass/Fail

	addOpacity/removeOpacity
	23/11/19
	N/A
	Navbar background colour transitions based on scroll height
	Navbar background colour transitions based on scroll height
	Pass. Need to add series of if-statements to trigger the transition at different scroll heights depending on the viewport width

	makeColour/makeGrayscale
	23/11/19
	N/A
	Image transitions from grayscale to colour/colour to grayscale based on scroll height
	Image going gray, but not going back to colour 
	Fail. Was using two separate images, one colour and one gray and trying to switch between them. Learnt about the filter style property, will use that in next test.

	makeColour/makeGrayscale
	24/11/19
	N/A
	Image transitions from grayscale to colour/colour to grayscale based on scroll height
	Image going gray, but not going back to colour
	Fail. Forgot to remove link to the other image in the HTML

	makeColour/makeGrayscale
	24/11/19
	N/A
	Image transitions from grayscale to colour/colour to grayscale based on scroll height
	Image transitions from grayscale to colour/colour to grayscale based on scroll height
	Pass. Image starts out with grayscale filter applied, separate to the make-grayscale styling. Then when the page is scrolled down/up, make-grayscale/make-color are added/removed. 

	getRepos (testing with a static url rather than using the search box)
	25/11/19
	N/A (at this stage just using a static url, the function isn’t taking url as input, that will be added later)
	JSON data outputted to the console
	JSON data outputted to the console
	Pass.

	getRepos (url same format as before)
	25/11/19
	N/A (same as above)
	Add certain data from the JSON to the HTML
	Nothing
	Fail. Was using .forEach(), will try again with a normal for loop.

	getRepos (url same format as before)
	25/11/19
	N/A (same as above)
	Add certain data from the JSON to the HTML
	Data added to HTML element
	Pass (TODO format results)

	getRepos using getUrl function
	28/11/19
	Query from the search box
	Add certain data from the JSON to the HTML
	Data added to HTML element
	Pass (TODO format results)

	getRepos using getUrl function
	29/11/19
	Query from the search box
	Add data to HTML and in a more formatted way
	Results displaying in bootstrap cards
	Pass (TODO add pagination)

	getRepos with pagination
	3/11/19
	Query from search box and links from JSON header
	Display buttons at bottom of results if there is more than one page of results (30 items per page)
	Works if there are more than 30 results, throws an error otherwise
	Fail, didn’t provide a way to break out of the loop early. Should use a while as the outer loop rather than a for

	getRepos with pagination
	3/11/19
	Query from search box and links from JSON header
	Display buttons at bottom of results if there is more than one page of results (30 items per page)
	Displaying nicely formatted results separated into bootstrap card decks.
	Pass

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



[bookmark: _Toc26801377]4.2 – Review of Implementation
Given the final implantation that has been reached, the general feel of the web application is easy to navigate and transitions nicely between different screen sizes. The colouring could have been altered on the homepage to make the navbar easier to read when the page is scrolled up, but the desired effect of the styling transitioning from one to another on scroll was achieved nicely and doesn’t seem to affect page loading time all that much. Interactive elements could potentially have been added to some of the other pages, but with the site aiming to act as an information page for development projects, the general layout and feel to the other pages is clean, simple, and gets the point across. In terms of the API used, the GitHub API is certainly easy to use, and there is potential to expand the range of the search for other queries than repositories. Also, in a full implementation the API authorization key [5] should be used to increase the request per hour limit, but for test purposes it is suitable to leave it as it is. While the styling within the media queries is quite basic, they do their job effectively and help to maintain a clean transition between viewport dimensions.
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FIRNN

The namesake of our project as a whole, Facial Image Recognition
Neural Network, is our current focus. In it's current iteration FIRNN is
based around improving registration and attendance systems for
universities. Paper or ID card systems are the norm in the majority of
universities currently.

Paper systems are not only a waste of resources but also rather
unreliable. There are multiple points of failure during the process of
collecting attendance for lectures; the lecturer could forget to bring
the register to the lecture, a student may forget to write their name
down (or may have messy handwriting), the lecturer may then forget
to collect the register at the end of the lecture, and then mistakes may
be made when entering the register into the database on the

computer.

« FIRNN aims to replace current registration and attendance
systems in as many universities in the UK as possible by 2030.

o The network s based on the ResFace architecture and as such
has been trained on a vast set of data. The model has over 200
network layers, with many varying stages of feature extraction.
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Currently Unnamed

A potential area of interest for us is in medical diagnosis, and trying to
incorporate machine learning into the process of diagnosis. A key
point of focus in regards to this will be brain scans, our motivation
being to help further the understanding of the neural pathways in the
human brain.

jects Upcoming Projec ntact us

o Neural networks designed to analyse test results could remove
some margin of human error.

o With a potential dataset for training contantly increasing, the
potential of a network for diagnosis shouldn't be ignored.
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Amy

Ourlead developer and project founder.
Has the most experience with both the
MATLAB language and IDE out of the
group.

Kieren

Project manager. Delegates group tasks
and helps to ensure we meet the
deadlines for said tasks.

Home Current Projects Upcoming Projects

Farhan

Project co-founder. Works mostly with the
business side, doing market research and
finding market competitors.

Sai

Project technologies researcher.
Researches different deviopment methods
relating to deep learning, and potential
networks suitable for transfer learning.

Meet the Team Project Research Contact us

Jake

Developer. Works along-side Amy with
MATLAB and deep-learning development.

Samia

Buisness analyst. Maintains the current

project mission statements and looks into

potential areas of growth/areas where we
may lose money.
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Search github for repositories!
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Search github for repositories!
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C++11
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aaugustin/django-c10k-demo

10 000 concurrent real-time connections
to Django [UNMAINTAINED]

stevestreza/lllAsync

Concurrency control flow system for
Objective-C

quxionglie/notes-learning-java-
concurrency

java HRFNER

kaisellgren/Concurrency-
concepts

A guide to concurrency, multi-threading
and parallel programming concepts.
Explains the differences between every
concept, their advantages and
disadvantages in detail.
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DaFuCoding/MTCNN_Caffe conanhujinming/matcaffe2caffe iceiceiceee/matlab2caffe

Simple implementation of kpzhang93's Convert a matcaffe model (column transform matlab weights model to caffe

paper from Matlab to c++, and don't major) to a pycaffe or c++ caffe (row

change models. major) model

rszeto/caffeModelVisualizer shihengcan/ICM-matcaffe longwang4321/caffe-mnist

Matlab GUI for visualizing convolutional Scene Parsing via Integrated B\ Caffe RREFZF (BFF: 14

kernels and FC layer weights Classification Model and Variance-Based YIRS BRI E S
Regularization (Matlab&Caffe), In CVPR HIAERF)-> §5 A Imdb-> ISR -~ 4t

2019

liviust/DeepLearning

Tools Mainly related to Deep Learning including Caffe Model, Net
Surgery, Matlab/Python Scripts, Verious CNN etc.

77 B75->matlabiE A JISFBmodel)

jren2012/CNN_toy_MNIST

In order to understand CNN model, this is a repository of

Convolutional Neural Nets implemented by different languages
and experimented on MNIST database. (Matlab, Caffe, Keras,
Torch)
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If you have any queries, feel free to get in touch.

Email: Mobile

: 1806461 @student.uwtsd.ac.uk © Amy: 07970796592
o Farhan: 1802359@student.uwtsd.ac.uk

o Jake: 1602835@student.uwtsd.ac.uk

« Kieren: kayres@student.uwtsd.ac.uk

908692@student.uwtsd.ac.uk

* Sai

 Samia: sassebab.151305@studentuwtsd.acuk
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