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[bookmark: _Toc38393602]1 Abstract 
In this proposal the author is presenting the information available on the current coronavirus epidemic using a JavaScript Framework, showing statistics about transmission, a breakdown of key events in the epidemic, and how the events will impact, then after implementation, analysing the tools used and reviewing the chosen frameworks and analysing the performance and a discussion about if the goal is achieved. 
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The author aims to achieve a web-based application that displays information about the corona pandemic, and analysing key dates in the development of the pandemic. The key area of study being the software development side of the project. 
To achieve this, they will undergo a learning curve with using the chosen JavaScript framework, and the addition frameworks that will be investigated to find the most suitable that will be required to develop the web application.
Identifying the initial components required to create the web application will be a large portion of the initial research. 
The initial research objectives will also entail learning node js, angular 8, MongoDB and typescript. 
Further research will be more about geographic information systems, and collating data for the epidemiology map. 
Then locating geographic information systems for the data, and finding the appropriate framework or creating a bespoke framework for displaying the data in an interactive epidemiology map that will allow the user to interact with areas on the map and get more information about the viewed statistics, such as the source, the hospitals supporting the area, and the infection rate compared to the population of the area highlighted. 
The benefits of an epidemiology map can be used for teaching about the history of outbreaks, and how giving insight into how it spread and how taking measures to prevent the spread helped decline the rate of transmission 
Then the analysis of the chosen frameworks can be used in a comparison and evaluation. The evaluation of Angular has been done several times before, but not in the context of an epidemiology map and for the implementation of this there will be several other frameworks implemented so this allows the analysis to measure how the frameworks integrate with each other. 
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Positivistic and deductive approach using software development and experiments to find the most descriptive way of presenting the data. 
Providing a timeline of events, such as first known case, Initialization of the quarantine, the build-up of the curve after quarantine had been set, and the decline in the curve after social distancing was adhered too. 
Displaying the data in a highly interactive setting, allowing for maximum information delivery in a single page application setting. 
This project was chosen based on what was presumed achievable, topical and a personal interest within the ties that link software development and how it benefits the medical field.  With a specific focus on the software development aspect, using provided statistics from the government to map the data. This data is widely available already, but for the sake of providing accurate information it will require consistent updating and this will ideally be done server side automatically. 
The resources required for creating the project are extremely attainable, with thousands of available tutorials on the internet, this will be incredibly useful in the learning process of the research and will ultimately be a key asset in the development of the project.  The resources are all subjective to the version of the framework but ultimately this will be a document review from multiple sources over time and will require a large amount of research to acquire the relevant documents that have the information required. And additional research will be required throughout development to overcome obstacles faced to achieve the goal. 
One of the first research objectives is learning the essentials for using typescript, the extension of JavaScript. It is a statically typed compiled language that is just a superset that compiles into JavaScript [1]

The next research objective is node.js [2], for this there will be limited engagement with high level literature and more engagement with online courses and tutorials on using the framework, this will be a brief part of the learning curve that will ultimately allow for use of frameworks such as angular.
Node Js will also be used in server-side scripts, so there will be some investigation on the utilities provided by server-side scripting such as the storage of data  [4] using MySql or a MongoDB, using MySql will be more comfortable due to a large amount of experience with the language. [3]

The third research objective is learning the features of angular [5], angular will be the biggest stepping stone in this project as this is a completely new framework to the developer and it will require the previous steps of learning typescript and node js to design and develop a successful application, this is where the bulk of the research and development will take place, and once this is put into action it will be the key stepping stone to making the front end of the application, when the front end is completed the primary method for this research will be through the use of a series of web tutorials and a mixture of sources depending on the aspect that is being implemented. This will have a lot of sources and the tracking of these sources will be aided with a development diary. 



the 4th objective will be the implementation of a GIS map, there are a few API’s[6] available to use to fulfil the role, but they will likely require heavy modification to achieve the desired result and level of interactivity that is planned. 
A brief investigation has led to the ARCGIS API [7] This looks like the ideal candidate for implementation, and combined with the data found at the Gov webpage for statistics on the corona virus [8] 
And a very in depth tutorial series based on the implementation of this API [9] will be useful for an investigation and get a grasp for the capabilities of the API. 
The epidemiology map will be set for implementation, after the prototype is built additional models can be investigated to implement the ‘events’ of the outbreak can be displayed. 
Next the sub objective of event implementation will begin, this will be the actual display of events, deciding the events will require more data as of this moment as the country is still in the middle of the pandemic, once the events have progressed there will be more data to decide on what events to highlight but as it currently stands the key events will be
· first known case 
· Begin of lock down
· The spike in cases from contagion before the lock down
· The peak of infection
· The beginning of the decline in infection rates
These events were chosen because of the significance of the events and they shaped the spread and decline. The ideal outcome will be a visual representation of the spread and decline, and this will be the perfect learning tool for investigating the events with the extra interactivity provided by using a web application it would allow for an end user to select a region and get a breakdown of the key statistics and further information. 
The final objective will be the evaluation of the software developed, this will be an investigation of performance and an analysis of the chosen frameworks. 
After the projected is completed then the evaluation of the frameworks will begin, and the analysis of performance will take place and the possible improvements will be discussed as the development progresses. This will be monitored using a development diary and all sources explored will be discussed in detail at each stage of development. 
The performance analysis will be effectively measuring the key factors of the web application, such as memory footprint, time to load, time to update, the security and connectivity with the server and the refresh time.
With the objectives planned ahead of time, the use of a Gantt chart can be used to allocate time to specific objectives based on the amount of time each one will take and can plan accordingly to implement each objective within the allotted time frame. 
[image: ]
With the effective use of this time management tool, the project can be managed at a level that allow for running tasks simultaneously such as sequentially collecting data of the events and collating it and importing it to the database. 
In the Gantt chart you can see how the research and collection of data can run in parallel with other tasks, but ultimately will continue until the complete end of the project and thereafter with ambition to automatically update the database with new information through the use of API’s. 
Additionally, the use of a development diary to make notes and track resources used will be essential for writing the final project as it will be a key component in managing references and sources. 
An initial mock-up of the interface, this is very much just for the layout not the content. 
Highlighting the layout and position of the mock map and panels. 
As seen in the photo there will likely be a user system where people may log in to access the content[image: ]
From an ethical standpoint perhaps the statistics for deaths should be a toggle option in the settings and on sign up where the user can select to see these statistics for making it a little more child friendly 
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For the completion of this project I will not require any additional hardware and aim to achieve the result through web-based research and using information readily available online.
To give a complete view of the events throughout the pandemic, ideally the pandemic will be over.
When the author will be presenting their result there will be a lot more information readily available to import and display. 
There will be several software packages used to develop the application such as Node.js for the backbone of the infrastructure, Angular js for the front end of the interface and using Visual studio for the programming environment.
The hardware required is relatively simple, a Computer for programming and researching, Mobile devices for testing the application on different screen sizes and performance monitoring. 
For researching the relevant literature Google scholar and the online library of UWTSD to access the relevant databases.
A certain piece of literature on the JavaScript frameworks for modern development [10], it is often seen referenced when discussing Angular, thus making it appear as an essential piece of literature.
Statistics on the outbreak that are readily available online, at sources such as nih.gov [11]

Angular is a framework created by google, it is one of the many available frameworks made by a large company, this is a benefit due to the amount of information readily available online, and with such a large company you can be sure that there’s adequate support for any failings within the framework. This is a very popular framework now within the development community and the framework is often updated in a semantic version fashion. 
Node js [12] is an open source runtime environment that is commonly used for server-side scripting, in the development of dynamic web pages. It is a widely used across many platforms to unify devices and create a seamless experience across devices. [13]  [14]
In an article written in 2014 they discussed the scalability of node js and how it clearly outperforms PHP for server-side tasks and concluded it is highly advisable to use Node Js for building modern web applications [15]
Visual studio [16] is an integrated development environment from Microsoft, it will be the main tool of choice throughout the development process due to the programmers familiarity with the environment, and it is considered to be one of the most popular platforms for developers with their community slogan attracting beginners to professionals, 
"Free, fully-featured IDE for students, open-source and individual developers" 
Visual studio has all of the standard features of an IDE [17] 

JavaScript is a high-level programming language that is a backbone of the world wide web as we known it and is used extensively in development. It is an essential part of adding interactivity to a web page and the frameworks available that are built in JavaScript add an entire new level of interaction and communication that previously just wouldn’t have been possible. 
JavaScript is also known as JS, and the previously mentioned frameworks Node Js and Angular JS are essentially built for the expansion of the base features of JavaScript, with Node increasing the flexibility by allowing server side scripting and angular bringing many features for interfacing, and tools for creating dynamic browsing experiences they come together to create some of the best web applications available. [18]
For the implementation of the GIS map there will be inspiration taken from this map seen here at New York Times  https://www.nytimes.com/interactive/2020/world/coronavirus-maps.html
This would purely be for the cosmetic appeal of the map, with the colour scheme being very attractive for the detail provided. But this is far from the level of interactivity that is planned for implementation. 
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The desired produce of the project will be an easy to use application that can be used as a learning tool for seeing the events of the pandemic and visualizing how the events unfolded and what reactions were caused by the events. For this there will be lots of engagement with literature outside of the field of scope but the objective will be delivering information to the public so it will require a high degree of accuracy to be sure to not spread misinformation. This will require considerable research and investigate to gather the most accurate information available. 
Then analysing the tool created and measuring the performance of the selected frameworks, discussing alternatives that would give the same product with different aspects of performance, evaluating the choice of frameworks. 
There is a paper written on the factors that are relevant in benchmarking frameworks called “Comparative evaluation of javascript frameworks” [19]
Where they’ve established the key factors in determining quality are the size, complexity and maintainability. 
There are other metrics for measuring validation, such as code beautify [20]  these tests are often conducted using 3rd party software tool such as that can look for certain issues within the code such as irrelevant characters and or syntax errors. 
The created tool will present the data in a digestible format, and ultimately would be used to educate about the importance of acting fast to prevent transmission.  
The aim of this project is to implement and analysis the solution, and the frameworks used to achieve the result. The analysis will look at every aspect of the implementation and compare it to other frameworks that could have been used in place of angular. 
An ideal outcome would be a platform that allows for the importing of data in an xml or json format and parsing it into the database as a new epidemic or new event for an existing pandemic, this would allow the tool to be used in the display of any kind of pandemic and can be used in visualizing data and displaying. 
Areas of interest in the analysis will be performance factors of the framework and if a single page application can handle the volume of data, looking at the rendering times and other performance factors. As discussed in this Analysis by Elie Bursztein [21]
The largest aim is to provide accurate data through a web application, that can be used to help understand an outbreak and how it spread. 
Tools such as these can be incredibly useful in these situations for supporting decision makers as proven by Dr John Snow in 1854 on his maps of the cholera outbreak in Soho, London [22]. 
These epidemiology tools are considered vital for visualizing the spread and making informed decisions when attempting to control the outbreak [23]
The value of making people aware of what to do and how these pandemics can get out of hand when actions are not taken to reduce the spread of infection. 
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