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Abstract 

 
The main goal of this project was an educational one to showcase what I have learned in this 

course. To do that I would use many technologies to design and develop an application that could be 
hosted in the cloud and could potentially be scaled up at any point depending on the requirements 
of the potential user of same. It would essentially store animal data as well as their owners which 
can in turn be used to facilitate a “stick” approach to resolve the issue of animal fouling – the “stick” 
being; if an owner’s animal fouls in a public place and the owner doesn’t remove it responsibly, then 
they have to pay a fine. My research suggests that there are a few similar applications in the US and 
the UK – but they used in privatised settings and my application would be ideally used by a 
government department (making the fine and adherence process easier).  
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1. Introduction 
Dog faeces is toxic. It can carry all sorts of viruses and bacteria and parasites. It is dangerous 

to humans and other animals and the environment and if nothing else, it’s disgusting. I am the 
owner of two beautiful terriers myself and I take the responsibility of discarding of their waste as 
seriously as looking after their health with their vaccines/boosters and check-ups. Unfortunately, 
there is a cohort of Irish society that are great animal lovers, i.e. they treat their animals like the 
family members they deserve to be – however they turn a blind eye to the responsible disposal 
of their waste. Currently, in Ireland – we have no way of tackling this problem. I believe we have 
dog wardens who might ask a dog owner to produce their log license if they attempt to enter a 
certain area with their dog. However, the warden has no way of proving the identity of a dog 
that has excreted even though they may have watched them doing it. There is CC TV available in 
a lot of places – but who has the capacity to drag people into court to ultimately just fine them? 
So, I believe I have an answer – let’s test the DNA and fine the offending owners. To do that, I 
need to create an application for recording the DNA of each and every pet in Ireland (dogs and 
cats to begin with), ensuring the data is accurate and secure, and provide functionality to search 
the database and find corresponding owner data to send the fine to. This application will be 
known as cacDNA (cac is the Irish word for faeces). 

 

2. Project Aim 
The aim of this project is to provide a sound solution to record the DNA of Ireland’s pets. I 

will do this by creating an ASP.NET MVC web application which interacts with individual web 
APIs that hold data for: the pet, their owner, the warden who obtained a sample of the pet’s 
faeces, the analyst who check’s the DNA of the sample faeces, and the fine information. It will be 
a simple application which will initially only be on a small scale and will only have a few actual 
users.  

I have tried to use my acquired knowledge in advanced web technologies to build my 
project. I used VS Code to create the code via .Net framework. I have also successfully connected 
my VS Code application with GitHub Desktop to create an online repository for my code and to 
ensuring proper versioning. 

I have created a similar ASP.NET MCV application with API integration in the past and so I 
assumed I wouldn’t run in to too many problems getting the APIs to connect to the ASP.NET 
MVC web application. However, I needed to extend on what I created before by having properly 
functioning API calls – which I have managed.  
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3. Project Scope and Objectives 
The scope of this project does not include the business proposal or how this could be sold to 

government (or offered as an independent service). It also does not describe how the DNA 
information would be extracted and housed. This project assumes that all of that detail would be 
considered in a business plan and that the scope of this project is to develop an application that 
would hold the data. This is a simple application developed in .NET and would be hosted on a 
cloud server. Users will be able to add, edit and search records which can lead on to issuing of 
fines as a basic starting point to the potential of the application. 

Objectives of this project included: 

1. Developing an ASP.NET MVC web application that provides a clean, easy-to-use, and 
simple user interface, abstracting access to the backend JSON endpoints. 

2. Develop the backend which will consist of an API for each of the entities Animal, Analyst, 
Fine, Owner & Warden: 

a. Analyst information 
i. Id 

ii. Name 
b. Animal information 

i. Id 
ii. DnaRef 
iii. Name 
iv. Dob 
v. Breed 
vi. Sex 

vii. Registered 
viii. Microchip 

c. Fine information 
i. Id 

ii. CreatedBy 
iii. AnimalId  
iv. OwnerId 
v. Date 
vi. WardenId 

vii. Location 
viii. Analysed  

ix. AnalystId 
d. Owner information 

i. Id 
ii. CreatedBy 
iii. PPS 
iv. Name 
v. LPT 
vi. Address 

vii. Email 
viii. Phone 

ix. AnimalId 
e. Warden information 
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i. Id 
ii. Name 

 

4. Methodology 
In this methodology section, I will outline the approach taken to develop my application and 

its pivotal role in achieving my research objectives. The methodology serves as the blueprint for 
my project, guiding my development decisions and ensuring that I meet my goals efficiently. I 
chose a hybrid of software development methodologies: I would say it was combination of Agile 
and Waterfall. Agile is like the new kid on the block to an old brain like mine – although it’s 
smaller more manageable bits of work more often, it requires very fast turnaround which I 
believe leads to greater risk to the quality of the work and a lot of collaboration (in a real-life 
team setting). With Agile you also need very patient and understanding customers who are 
willing to test and give feedback.  As this was a solo venture – Agile only suited some of the 
process. For example, creation of each individual web APIs for each of the entities was easier to 
do in an agile way – I was able to create and test them (using Swagger) start to finish before 
starting to create the front end of my web application. The overall method though fell into a 
Waterfall style methodology. This is where I am most comfortable anyway. I had a lot of learning 
to do, so the priority was to get something up and running and then test it – so this didn’t suit an 
agile approach where things are developed and tested before moving along to the next sprint.  

In researching my idea for this web application, I used the internet. I found a few similar web 
sites to what I wanted to develop like DNA World Pet Registry which does what I developed my 
application to do, but it only does it on a small, privatised scale where whole communities have 
to sign up to and agree to. Other sites mention animal DNA testing – but it’s only to check animal 
intolerances and genetic makeups or for check the origin of pig meat. Again – they are more 
voluntary – buy-in situations. My idea is for my web application to be use by government 
departments so that animal registration becomes mandatory for all animals in Ireland and that 
the data collected can be used at the very least to change the behaviour of irresponsible animal 
owners. 

So as it’s a brand-new idea and I had no access to existing data sets – I couldn’t use the Data 
Analytics approach. And as I haven’t mastered continuous integration and continuous delivery 
(CI/CD), I couldn’t use DevOps automation and deployment. 

 

5. Visual Design 
 

Visual design was key to capturing the essence of the application. Colours and typography 
were carefully selected, making sure that these would lend to a consistent uncluttered web 
application. A balance between aesthetics and usability was sought, ensuring legibility, 
consistency, and a visually unobtrusive experience. The visual design elements were applied 
consistently across the website, creating a cohesive experience. Furthermore, simultaneous 
focus as placed on intuitive navigation and user-friendly interactions to ensure an effortless 
browsing process. 
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5.1 Colour Scheme & Fonts  
 

Because it’s a web application rather than a website, I chose to keep the pages uncluttered 
and free from images. The reason for this is I believe that images are unnecessary for a web 
application and if you are like me, you get very bored looking at the same image if you are using 
the web application every day. Images can also potentially date an application and I believe 
there would be too much upkeep in trying to keep them fresh. I chose the colour scheme and 
fonts from Bootswatch (Quartz) as I like the fade affect from Blue to Pink – the colours pop and 
give some interesting feature since there is no imagery and the font is clear and crisp. According 
to Canva, these colours fall into the analogous category on the colour wheel. An analogous 
colour combination is a combination of two to five colours that sit adjacent to each other on the 
colour wheel. It creates a smooth and pacifying feeling in a design.  

 Emotions Evoked from the different colours: 
 Pink – feminine, sentimental, romantic, exciting. 
 Blue – communicative, trustworthy, calming, depressed. 

 

5.2 Icons 
 

Icons should be prominent and very intuitive so that users can easily understand what the 
particular icon represents. Canva was used for designing the custom website logo and favicon. 

 

6. Architecture 
 

The architecture design of the application incorporates the use of the ASP.NET Core MVC 
and Web API frameworks. In line with the Model-View-Controller (MVC) design pattern, the 
Model component represents the data and business logic for the application, which includes the 
analyst, animal, fine, owner, warden as well as error handling. In terms of data, Entity 
Framework – a popular object-relational mapping (ORM) framework - seamlessly integrates with 
API endpoints for data access. Entity Framework simplifies database operations by mapping the 
application's objects as coded in the Model files to the web API which facilitates efficient 
interactions via Json endpoint with external SQL databases. 

The View component acts as the presentation layer. It is responsible for rendering the 
functions that directly interact with a user, ensuring that the application's visual elements are 
properly presented, defining how a user sees and interacts with the elements. ASP.NET MVC 
framework provides a solid foundation for the front-end development, as it offers features such 
as routing, data binding, as well as the Razor syntax to easily reference the specific data to be 
displayed in a View. HTML, CSS, and JavaScript have also been utilized for the Views to create an 
interactive and visually appealing user interface. Bootstrap has been used to achieve a 
consistent and responsive design across different screen sizes and devices. jQuery is then 
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employed to enhance the interactivity and responsiveness of my web application, as it provides 
a wide range of functions and utilities that simplify tasks such as DOM manipulation and event 
handling. 

The Controller acts as the intermediary between the Model and the View. A critical function 
done by the Controllers in this application is to render the Views. But, most importantly, the 
Controllers serve to handle user interactions, process requests from the user interface, and 
coordinate the flow of data between the Model and the View. This includes using Web API 
services that handle CRUD operations to fetch or update data. 

The GET and POST HTTP methods have been utilized to display information for each of the 
Models, such as mentioned above, as well as allow a user to create, edit and delete records. 
Along with this, search functionality has been implemented in the Controllers and with the aid of 
Razor in Views to allow users to search for whatever record they need to see pertaining to each 
of the Models mentioned already. Another important feature handled by the Controllers is to 
limit access to certain pages depending on the user’s permission. The Identity package on 
ASP.NET Core has been used to enable this. Swagger can be used to test the APIs, and GitHub 
allows for version control. 

These technologies and frameworks therefore allow for an application architecture that 
promotes modularity, reusability, and scalability, while delivering a seamless user experience. 

 

7. Research 
 

I have found a very similar software to what I am developing here – it is an online platform 
that allows users to register their pets on DNA World Pet Registry . I cannot see what the 
application is but that’s not important as it’s catering for a very niche market. What I meant by 
that is, it serves the same purpose as what I have designed and developed; however, it depends 
on communities coming together and registering their pets in their community on this 
application – or housing associations of private developments to run the programmes. So it’s a 
commercial enterprise and uses it fines to answer the waste problem and cover the cost of the 
test kits and analysis. The website is called www.pooprints.com.  

With my application, the plan would be to register all animals at birth (a sample of DNA 
would be sent the lab at a cost to the owner) and as such there would be legal considerations to 
ensure compliance. This DNA would be available to various government agencies for various 
uses. Its initial use is to answer the faeces problem – but potentially it could be used for animal 
control purposes, vaccination recording, disease control and maybe even help prevent animal 
cruelty.  
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8. Technical Specification 
 

The architecture design of the application incorporates the use of the ASP.NET Core MVC 
and Web API frameworks. ASP.NET MVC framework provides a solid foundation for the front-
end development, as it offers features such as routing, data binding, as well as the Razor syntax 
to easily reference the specific data to be displayed in a View. HTML, CSS, and JavaScript will also 
be utilized to create an interactive and visually appealing user interface. Bootstrap will be used 
to achieve a consistent and responsive design across different screen sizes and devices. jQuery 
will be employed to enhance the interactivity and responsiveness of the application, as it 
provides a wide range of functions and utilities that simplify tasks such as DOM manipulation 
and event handling. 

MVC has its own database, but the data for the Entities (Analyst, Animal, Owner, Warden 
and Fine) were built using REST-ful services over the .NET Framework and it also supports 
content-negotiation (JSON in this case). A database for each entity meant that the application 
can potentially be broken up across various different companies if the government wanted to 
outsource different functions of the solution to different companies. 

The Identity package on ASP.Net will be used to limit access to certain pages depending on 
the user’s permission. Swagger was used to test the APIs, and GitHub was used for version 
control. These technologies and frameworks allow for an application architecture that promotes 
modularity, reusability, and scalability, while delivering a seamless user experience. I coded 
using Visual Studio Code to develop the application. 
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9. Implementation  

9.1 User Stories 

 

9.2 Revised Entity Relationship Diagram 

 

Figure 2: ERD 

Figure 1: User Stories 
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10. User Experience / Look and Feel 
 

10.1  Responsive Design 
 

Given the prevalence of mobile devices, responsive design was important in the design 
process. Steps were made to ensure that the website seamlessly adapted to different screen 
sizes, providing a consistent and optimal experience on desktops, tablets, and smartphones. This 
involved creating fluid layouts, employing responsive grids, and content for different devices. By 
embracing responsive design, I ensured my application is accessible on as many different sorts of 
user’s devices as possible. 

 

10.2 Favicon & Logo 
 

I designed these using https://looka.com/logo-maker/.and resized them using MS Paint. A 
Favicon makes the application easier to spot when multiple tabs are open. Along with the logo in 
the nav-bar, it enhances the branding message of the site/application. 

 

Figure 3 

  

 

Consistent header across all pages: 

This is how the headers look on non-mobile phone devices. This header changes when on a 
mobile device to a drop-down menu. 

 

Figure 4 
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Responsive / mobile View – navigational menu changes to a drop down menu: 

 

Figure 5 

Full / Regular screen view:  

 

Figure 6 
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Consistent footer across all pages: 

I have included shortcuts along the bottom to make the main navigational menus available at 
the top and the bottom of the screen. 

I have also included handy shortcuts to some popular social media sites/platforms. 

 

Figure 7 

 

10.3 Validation:  
 

On field lengths, data entered & required fields  
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Figure 8 
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Figure 9 
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Figure 10 
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Button to bring you back to the top of the screen after scrolling down: 

 

Figure 11 

 

10.4 Search 
 

Search Functionality – works across all data per view: 

If you enter a word that appears multiple times in a page – then it filters the list for you – in this 
example I had entered Boxer as I wanted to see how many Boxers were in the system – there 
were two, so it reduced the list to two animal records. 

 

Figure 12 

Clear Search available where every Search is – this allows the user to clear the search without 
having to come out of the page to go back to the full list (Index)

 

Figure 13 
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10.5 Native Language Compatible 
 

 

Figure 14 

Fine Available in both languages – suitable for the Irish market for the sake of this example: 

 

Figure 15 

10.6 Meta Tags 
 

In my experience, if you want to rank high in Google in 20232 then you also need to focus on 
high-quality content and user satisfaction. (Ashok Sharma, 23AD) So, I have included fictional 
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meta tags to improve the chances of my website/application be found in internet searches and 
improve rankings.  

 

Figure 16 

10.7 Other features 
 

 Deleted repetition / redundancy: 
o Didn’t include Details for Analysts or Wardens as their details are easily visible 

and even copiable from the main (Index) screens. 
o I hid PPS and LPT from main screen – to tidy up the screen – user has access to 

them in Details when they need to get them. 
 Separation of concerns – each entity/model resides in its down database and has its own 

API which is better for security and future maintenance like if there is a backend change 
with the databases. 

 Security: 
o I have used authorization within the MVC web application so a non-logged in 

user can only get in to use it if they are a logging in (as a registered user). 
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11. Testing and Evaluation 
 

 Tested entity design and entity relationship diagram with: 
o Microsoft Access 
o Lucidraw.com  
o Microsoft SQL Server Manager Studio 

 Tested entity functionality with Swagger. 
 Full application functionality – data is getting to the endpoints successfully. 
 Validation / rules on input - working. 
 Consistency of user experience  / flow - successful 
 Responsiveness – successful except for footer (but it’s really only for non-mobile phone 

users anyway so not a concern 
 The Fine technically works – however, in the real world it would need to look a lot cleaner 

and not have the website headers on it. 
 Error Handling – there but not functioning, not successful. 

In summary, the application works functionally, and is for the most part consistent and easy to use. 

However, I would have liked it to be more complex, but as usual time constraints and lack of 
acquired advanced knowledge put a stop to that wish. 
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12. Revised Project Plan 
This Gantt Chart reflects the revised schedule I planned on following. I broke the work into 
manageable tasks and was hoping it would be realistic but self-learning is very slow and so I 
didn’t have all that much time in the end and my testing time ran into my project report 
preparation time. 

 

  
Figure 17: Project Plan 
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13. Future Features / Amendments 
 

I would like to include the following enhancements in any future releases: 

 Full Email validation: I tried to enable SendGrid, but I couldn’t get my email address 
verified (seemed like it was because I wasn’t a company registering which was strange) 

 A Reporting Layer: A tested and functioning reporting layer. 
 Import and Export features: A nice user-friendly way of uploading mass data. 
 A more professional looking Fine. 
 Functionality to maybe email the Fine directly from the Details screen. 
 Breakdown Owner data so a more granular level. 
 Introduce GDPR settings. 
 Create the option to upload photo evidence of location of offence. 
 Operational improvements: 

o would use async / await for asynchronous operations as they are better for 
avoiding thread blocking. 

o would use HttpClientFactory with dependency injection instead of managing 
HttpClient directly in every controller. 

o would change from hardcoded API URIs within the controllers to  centralised 
store of the URIs and inject them into the controllers. 

o error handling: Proper tested and functioning error handling. 
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Conclusion 
In conclusion, this project proposes to address a pressing issue related to responsible pet 

ownership and environmental hygiene in Ireland and quite possibly further afield in the long run. 
The problem of unattended dog faeces is not only unpleasant but also poses health risks to humans, 
animals, and the environment due to the potential presence of harmful viruses, bacteria, and 
parasites. This proposed solution, involving the development of this web application for recording 
and tracking pet DNA data, offers a unique approach to tackling this problem. 

While this project may seem straightforward on the surface, the task of implementing it was 
very challenging. However, the potential benefits, such as promoting responsible pet ownership and 
environmental cleanliness, make it a worthwhile endeavour. I also learned more and more the 
further I got into this project – it’s just an awful lot of time and practice is required which I simply do 
not have as I work full time. Even with dedicating all my spare time to this project, the amount of 
learning required is enormous. Regardless, this project could serve as a jumping off point to (or even 
a prototype) for future development and if it was to be realised, has the potential to make a positive 
impact on society, emphasizing the importance of caring for our pets and as well as our shared 
environment. 
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Appendix 1: Microsoft SQL Server Management Studio – database / 
entity (table) testing 
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Appendix 2: Visual Studio Code – web API creation / synched with 
Github Desktop 
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Appendix 3: Github Desktop – offline repository – connection 
between VSCode and online repository 
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Appendix 4: Github – Online Repository  
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