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[bookmark: _Toc120803453][bookmark: _Toc120803518][bookmark: _Toc124428414]Statement of the Problem
[bookmark: _Toc120803454][bookmark: _Toc120803519][bookmark: _Toc124428415]The purpose of the project	Comment by Andrew Green: This is far too small (8pt) and has too many characters per line (c100 rather than 60-70).	Comment by Andrew Green: 2666 words - within 10%
The purpose of the project is to develop a bespoke data-collection, business related, mobile-based application which stores data that has been collected into both a local-based and a cloud-based database for the chief executive officer of a medium sized business.

[bookmark: _Toc120803455][bookmark: _Toc120803520][bookmark: _Toc124428416]The role of the client
The business provides professional services, business strategy development, marketing, brand-development, pro-bono advice and guidance to organisations. It also offers the ability to carry out safeguarding, preservation and restoration of properties with heritage status within the United Kingdom for managing educational, functional and sympathetic experiences for the general public, schools or targeted groups (Ap1). The client is requesting a bespoke data-collection mobile-based application which is able to input and store data which can be stored into both a local and cloud-based database which can be used for data analysis, and which can be used in a content management system (Ap2). The reason for this mobile application is to eliminate the use of paper-based note taking. By having a centralised point where data such as images, personal field notes, audio, time, date and video can be collected, this can prevent losing any information that the client has gathered at various Heritage Site Locations. By using a mobile-based application they can safely store and collect information which can help aid their consumers when it comes to providing them with their professional services or developing public event programmes (Ap1).  	Comment by Andrew Green: Caps?	Comment by Andrew Green: Examples of this would be helpful. I am not sure that I fully understand what they do.

[bookmark: _Toc124428417]Heritage in the UK
Heritage is a broad term, but consists of “artefacts, monuments, a group of buildings or sites and museums that have diversity of values or places that have historic significance” (01). Heritage also includes “preserving, [...] displaying or restoring a collection of old things” (01) this also applies to historical buildings and archaeological sites. Heritage sites “help us examine our history and traditions which enable us to develop awareness’s about ourselves. It also allows us to understand and explain why we are the way we are. While, also identifying key culture which plays into our politics, society and world-view” (02). To link this with the project scenario. The business works with clients in order to develop public event programs which can be used to help increase revenue generation at Heritage Site locations throughout the United Kingdom. Whether that is educational events or sympathetic events that are based in the era of the heritage locations. The business also provides clients with various professional services such as pro-bono advice, safeguarding, preservation, marketing strategies and brand development, which again can help increase revenue generation for Heritage Sites (Ap1).	Comment by Andrew Green: Caps?	Comment by Andrew Green: This makes more sense now.

[bookmark: _Toc120803456][bookmark: _Toc120803521][bookmark: _Toc124428418]Remit of the data that is being collected
The mobile-based application that is being developed for the client will need to store a range of different types of data. The client has requested that the mobile-based application inputs and stores, text fields, this will be used to input and store notes from the client and to input the location of the site that they are visiting. Video, Audio and Image files, which will be used to input and store the vast range of video, images and audio of locations that the client is visiting, date/timestamps, which will be used to identify when the data was collected, when it comes to further analysis (Ap2). When it comes to the different formats that are going to be used when it comes to inputting data, these will include; Text Fields, Date and Time, .jpg, .mp4 and .mp3.

Data that is being inputted needs to be stored within both a local-based and a cloud-based database system. This allows the data to be safe and secure before being uploaded to the cloud. The reason for having both types of database systems is to do with the fact that the mobile application will need to function with and without internet or cellular connection. This will work by having a loop method within the application to check whether or not it can connect to the cloud-based database, if the device is connected to an internet connection, it will be able to upload the data that has been collected to the cloud. However, if not it will show an error message and then continue to loop every five minutes until it is able to do so.	Comment by Andrew Green: Horrible word!  	Comment by Andrew Green: These design decision does not seem to have been supported by any research.

[bookmark: _Toc120803457][bookmark: _Toc120803522][bookmark: _Toc124428419]Client requirements 
The client has set out a range of requirements that are required in order for the project to be successful and functional, these requirements include (Ap2):

· Inputting and storing data which includes; text fields, uploading image, video and audio, date and time fields.
· Viewing data that has been recorded previously.
· An android based mobile application.
· Data that is being collected needs to be stored in a local and cloud-based database. 
· Data that is collected needs to be exported for further analysis.
· Possibility of sending data that has been collected to an open-source Content Management System.	Comment by Andrew Green: Good interaction with client to establish concrete required functionality.

[bookmark: _Toc120803458][bookmark: _Toc120803523][bookmark: _Toc124428420]Investigate existing applications
Many of the features that the client had identified as useful are not available in current applications.

Firstly, when looking at the app “Device Magic” (03), it was clear that it did fulfil most of what the client requested, such as containing specific data fields, which included; “geographical location, date, free text, time and images” (03). The app has a clear layout as it utilises a form-based design and has integrations with cloud-based database and file storage systems such as Microsoft OneDrive, SFTP, SQL, and Google Drive. However, the app did lack the ability to upload audio and video files. While requiring the client to use a paid subscription plan in order to access all in-app features. 	Comment by Andrew Green: Image?

The Second application that was investigated was “Fast Field” (04). This app provides many of the features that the client requested for their bespoke mobile application. Unlike Device Magic, “Fast Field is able to store data locally and then auto-syncs with the cloud when an internet connection is established, allowing users to work in remote locations” (04). This application contains system integrations which includes file storage systems and cloud-based database systems. Additionally, this data-collection app contains a large range of data fields which include; Video, Audio and Multi Photo Inputs, Date and Time, Text and Location/GPS. The client again would need to pay for a monthly subscription service to access all of the features that this application contains. 	Comment by Andrew Green: Is this the only downside of this application?  If so, are you not simply rebuilding it for free?

The final mobile application that was investigated was “Zoho” (05). This provides similar features to the previous applications. Zoho provides users with the ability to conduct and store data without the need of an internet connection. This is done by “storing the data offline and then syncing the data to the cloud when connected to the internet” (05). Just like the other applications that were investigated, Zoho allows for geolocation, time and date, image capture, and text-based fields to be inputted. However, lacks support for Audio and Video, which is one of the requirements from the client. Just like the other applications, Zoho requires a monthly subscription to access various features such as storage, submission amounts and access to custom design themes. Additionally, Zoho restricts the user to store data in other cloud-based database systems and forces the user to use their other tools that they develop.	Comment by Andrew Green: Crucial!

[bookmark: _Toc120803459][bookmark: _Toc120803524][bookmark: _Toc124428421]Investigate technology platforms (the delivery and coding)
There are many different possible technology platforms which can be used in order to develop the client’s application. ReactNative and Visual Studio Xamarin are two possible technology platforms which could be used. 	Comment by Andrew Green: Ignoring the primary languages which Google reccomends for Android dev

[bookmark: OLE_LINK1]ReactNative “is a framework for writing natively rendering mobile applications” (06). ReactNative uses its own Integrated Development Environment called ReactNativeIDE and uses the programming languages Java and JavaScript, while using JSX as a markup language. ReactNative supports cross-platform development, which allows for applications to be used both on Android and iOS. There are many benefits that are associated with ReactNative. The first benefit is “flexibility” (07), this is due to the fact that the interface that is used in ReactNative allows for developers to easily continue where another developer has left off. It provides flexibility for testers who need to create specific scenarios. The second benefit is “live view” (07). React provides the developer with a live preview window which can be used to provide real-time feedback of changes that are being made to the application. Another benefit of using ReactNative is “reusability” (08). This is due to the fact that the same code can be used for deployment on both iOS and Android. This allows for a quicker development time and lower cost an example of code reusability can be applied to the Facebook Ads Manager Application “which shares 87% of its android codebase with iOS”. (09).	Comment by Andrew Green: Does it?  I thought that this JS which leveraged OS (Java) APIs?	Comment by Andrew Green: Format	Comment by Andrew Green: And the others do not?  Surely this is a feature of any such modern development environment.	Comment by Andrew Green: Android studio does this as well	Comment by Andrew Green: Mostly true. Xamarin does this (allegedly)
 
Xamarin “is an open-source platform for building modern and performant applications” (10). Xamarin can be used on the Integrated Development Environment Visual Studio and uses the programming language of C#, while using XAML as a markup language. There are many benefits to using Xamarin. The first benefit is that it supports cross-platform development, this is “done by utilising .NET frameworks which manages the communication of shared code with underlying platform code, by utilising .Net this allows for developers to reuse existing code, such as workflow, but still provides native performance on different platforms” (20). The second benefit is “native user experience” (12). Xamarin, contains full access to native API and toolkits which can be used on both iOS and Android platforms” by doing so this allows for a native or near-native design and performance for every application (15). Another benefit is “Shareable code” (13). This is due to the fact that code can be reused within the application, there are three methods available for this .Net Libraries, Shared Projects and Portable Class Libraries (13).	Comment by Andrew Green: This could suffer a better explaination.	Comment by Andrew Green: Not sure about this - any virtual machine (which this requires) has to have a performance impact.  I do understand that MS say that it does not.  Not sure how that can be entirely true.	Comment by Andrew Green: True enough - Android apps look like Android apps using this.

[bookmark: _Toc120803460][bookmark: _Toc120803525][bookmark: _Toc124428422]Legal issues and implications with data collection
As the client isn’t collecting sensitive data, the legality issues regarding data collection are much lower than if sensitive data was being collected. This is show in the General Data Protection Regulation Article 4.1 which states that “personal data or any information which are related to an identified or identifiable natural person” it states that “only if the processing of data concerns personal data” (14). 	Comment by Andrew Green: Contraction.

Since the client is taking audio, videos and images of Heritage Sites, it is important to identify the ethical issues that are associated with data collection, since ignoring ethical issues may lead to legal issues arising. The client will need to make sure that people aren’t being recorded without their consent, whether that it is via video, image or audio form. They will need to make “sure that they avoid or minimise anything that could cause physical or emotional harm to people” (15), this can be either resolved by creating consent forms or through the means of censoring their identity.	Comment by Andrew Green: Contraction.	Comment by Andrew Green: Might be tricky with a mobile ap… unless you hook it up to some AI software (there must be a library to help you do this already?)

[bookmark: _Toc124428423]Conclusion
To conclude, the project will consist of the development of a business-related bespoke data collecting mobile application that will be able to store data into both a local and cloud-based database system. This will be developed using the IDE Microsoft Visual Studio. While Xamarin will be used as the development platform and utilising C# as the programming language. The reason for choosing this approach is due to the various benefits that are associated with these technology platforms. Which includes the use of native user experience and the various toolkits that are associated, and the various .NET frameworks and libraries which can be used to share code through the project to develop between the various platforms that smart phones use (android and iOS).  

[bookmark: _Toc120803461][bookmark: _Toc120803526][bookmark: _Toc124428424]Project Aims and Objectives	Comment by Andrew Green: Is this all? There seem to be some missing
Aim: Investigate the viability of a bespoke cloud enabled data-collection application in the field of heritage and restoration. 

Objective 1: Determine the client requirements and the remit of the type of data that is being collected and stored.
Objective 2: Investigate the culture of practice and legal requirements of data collection.
Objective 3: Investigate existing data collection applications.
Objective 4: Investigate various viable development technology platforms (delivery and coding).




[bookmark: _Toc120803462][bookmark: _Toc120803527][bookmark: _Toc124428425]The Research Methodology
Research Methodologies are used in order to provide specific techniques within the project. This allows for the outcome of the project to be successful and to ensure that the requirements of the project are met. 

[bookmark: _Toc124428426]Philosophy
Phenomenology is the philosophical study that attempts to understand the subjective, perspective and lived experiences of individuals (16). The development of the project has stakeholders, such as the client. Their view is required to make sure that the project is able to fulfil their requirements and expectations. By understanding their views about how the app should function this allows for whether the project is successful or not. Since the client will be using the finished product on a day-to-day basis.	Comment by Andrew Green: Fine, this is reasonably justified.

[bookmark: _Toc124428427]Approach
For the research methodology approach, inductive will be used. This approach “involves the search for patterns from observations and the development of explanations” (17). When using the inductive approach, it is important to begin with a topic which can be developed to make generalisations. No hypotheses or solutions can be identified at the initial stages of the project, only when the project has successfully completed (17). The reason why inductive is suitable for the project is because the project application needs to be fully developed in order to understand whether or not the end results (requirements, features, performance) are suitable for the client.	Comment by Andrew Green: Again, reasonably well justified.

[bookmark: _Toc124428428]Research Strategy
When it comes to the research strategy, action research will be best suited. Action research defined by BRM is “an approach in which the action researcher and a client collaborate in the development of a solution” (18). The project contains a development aspect, which allows for collaboration with the client in order to make sure that the requirements that are set are achieved and have been fulfilled. It allows for any necessary changes to be made during development.	Comment by Andrew Green: Fine, this also seems suitable.

[bookmark: _Toc124428429]Time-Horizons
Cross-sectional time-horizons will be used when conducting the project. Data is gathered from samples only once at a specific time, due to the fact that the project is focusing on a development project with a specific client (19). This allows for this approach to be used, since cross-sectional gathers data from a specific time this can be used in the testing phase of the project to identify whether or not the project meets the client requirements, and that the application is able to carry out the functions that it is supposed to do. This is beneficial since feedback from the client is important as this determines whether or not the project is successful and fulfils all of the requirements that were set. 	Comment by Andrew Green: Good choice again - well justified.

[bookmark: _Toc124428430]Data Collection Methods
Interviews will be used to help understand; the role of the client, determine what requirements the client requires for the application and to remit the type of data that is being collected. These can be used to validate and receive user feedback after the project has been developed. This will identify whether or not the project application meets the requirements which were set at the start of the project. Interviews are the best approach when it comes to data collection methods as frequent interviews with the client are required in order to receive key information in order to fulfil the project, such as; requirements, workflows, features and the type of program that they require.  	Comment by Andrew Green: No investigation of drawbacks?

[bookmark: _Toc124428431]Resources
It is important to identify the resources that will be used within the project, this ensures that the system that will be used to develop the application will be suitable throughout the development lifecycle and the other various process of the project. 

The system hardware specifications will consist of:

· Processor: Apple M1 Pro (10-Core | 3.2 GHz)
· Graphics Card: Apple M1 Pro 16-Core GPU / Neural Engine (16GB)
· Storage: 512GB
· Memory: 16GB

The software that will be used within the project will consist of:

· Operating System: MacOS Ventura 13.0
· Integrated Development Environment: Visual Studio Community Edition 2022 (C#)
· Database: MySQL, MongoDB and FileZilla.
· Other Software: Microsoft Office 365 Suite, Adobe XD, Adobe Illustrator.
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[bookmark: _Toc124428432]The Project Plan
In order to make sure that the project is successful, it is important to make sure that tasks are completed on time. This is done by creating project plans in the form of a Work Breakdown Structure and Gantt Charts.
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Ethics Approval Form

Before you complete this form, please take time to carefully consider the following questions:

Have you considered yet whether there are any problematic ethical issues in your proposed research project?  If you have not you should talk to your Course Tutor or Supervisor.

Have you already completed an Ethics Approval Form? Yes – then you do not need to complete this form

No – please complete this form in as much detail as you can

	Name:
	Connor Clack

	Project/Research Title:
	The development of a bespoke business-related data-collection mobile-based application that uses both a local and cloud-based database system while investigating and utilising suitable platform technologies.

	Name of Supervisor:
	Andrew Green

	School/Dept.
	CDT

	Faculty:
	NPTC Group of Colleges (Neath Campus)

	Proposed Start Date:
	10th of October 2022
	End Date:
	12th of May 2023




1. Summary of planned research (please indicate below the purpose of your planned project/research, together with your aims, main research questions and research design – you should continue onto a separate sheet if necessary)
2. 
	The development of a bespoke business-related data-collection mobile-based application that uses both a local and cloud-based database system while investigating and utilising suitable platform technologies.

The purpose of the project is to develop a bespoke data-collection, business related, mobile-based application which stores data that has been collected into both a local-based and a cloud-based database for the chief executive officer of a medium sized business.

Aim: Investigate the viability of a bespoke cloud enabled data-collection application in the field of heritage and restoration. 

Objective 1: Determine the client requirements and the remit of the type of data that is being collected and stored.
Objective 2: Investigate the culture of practice and legal requirements of data collection.
Objective 3: Investigate existing data collection applications.
Objective 4: Investigate various viable development technology platforms (delivery and coding).





2. Methodology (You need to be clear about the methodology you intend to use in your study; this could include any number of methods, so either tick those shown below (where appropriate) or put the details in the box marked *)

	x 
	Interviews
	
	Participant Observation
	 
	Use of personal data

	
	
	
	
	
	

	
	Focus groups
	
	Questionnaire
	 x
	Literature Review

	
	
	
	
	
	

	
	Performance
	
	Presentation
	
	Other (state below)*



	



3. Participants - Does your proposed project/research involve human participants?

	x
	1. Yes, as a primary source*
	
	2. Yes, as a secondary source*
	
	No- go to section 4



*If you have ticked yes, it is likely you will need an Advanced CRB check before undertaking your study

If yes, indicate who your participants are:

	
	Early years/Pre-School children
	x
	Adults - give details below

	
	
	

	
	School age children
	
	Vulnerable people - give details below

	
	
	

	
	Young People aged 17-18
	

	
	
	

	
	Unknown at this stage
	



4. Ethical issues - you should tick all that apply

	
	Administration of drugs incl. alcohol 
	
	Deprivation

	
	
	
	

	
	Unpleasant stimuli in any manner or form
	
	Active deception or withholding information

	
	
	
	

	
	Collection of highly personal information
	
	Payment



5. Are there any ethical concerns other than those listed above? (Continue onto a separate sheet if necessary)

	N/A





6. If there are any ethical concerns, please state how you intend to minimise any risk of harm or distress that could be caused (continue onto a separate sheet if necessary)

	N/A





You should enclose any materials (e.g. questionnaire, interview schedule), plus the Consent Form, and the Debriefing Sheet when submitting the Ethics Approval Form to your supervisor.

Student Signature C M Clack 									Date: 11/01/2023

**********************************************************************************
	
	
Advanced CRB check required
	
	
CRB confirmation received -  Date:_______________

	
	

	
	
Recommendation of approval given at Faculty Level

	
	

	
	
Approval not given at Faculty level – forwarded for discussion at the next meeting of the University Ethics Committee

	
	

	Comments:







Signature: (Assistant Dean/Head of School) _______________                 ____________ Date: ________________

	
Faculty recommendation endorsed by the Ethics Committee
	
Chair’s Initials
	


	
Date
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Torchlight Heritage is about making history interesting and heritage sustainable.
We do that by providing professional services and pro bono advice and guidance
to organisations carrying out the safeguarding, preservation and restoration of
heritage properties in the United Kingdom.

How does that work ?

Well in short. We offer a one stop shop to the heritage sector. We work with our
clients to review and develop there public events programme, identifying areas
that could increase revenue generation. Through our subsidiaries we can then
manage or create educational, functional and sympathetic experiences for your
general public, schools or targeted groups. This increases footfall, and income
directly from the consumer.

We then are able to offer our client’s a bespoke and extensive fix to marketing and
brand development. Our team has a combined experience within the industry that
spans decade's. With that level of experience comes industry partnerships that
provide our clients with reduced rate hosting, domain registration and enterprise
systems. Meaning those we work with, get a top rate service at competitive rate.
We want you to be able to effortlessly tell the world about your success.

We finally work with our clients to develop the skill levels, within their teams to
ensure they have the capacity to manage our systems in house. Because whilst we
have the capacity and willpower to do that for the people we work with. We
recognise that it's cheaper and more efficient for our clients to do it themselves.
We are also able to work at board level to refine and create forward Business
strategy, and develop essential skills around statutory responsibilities, legal
obligations and structures as well as change management.

Feel free to contact us for informal advice and guidance, We are more then happy
to help.
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Hello, all good thanks. How is it going?

Yes, | need to collect data on a tablet and then have this data uploaded to a database
when the tablet reaches a network.
L)

Soits for Torchlight Heritage. We use a lot of paper. So | want to generate a data
entry via tablet to report activity. If we were connected to the Intenet | could
produce a front end using expression engine PHP CMS that | use for the websites.
But an app would be more useful and something that injects this data later so it can
be analysed.

Drop down to select type, auto record time, free text or writing additional for notes.
Add image or sound file.

| donhave a logic flow for input somewhere when we started work decade ago. There
are apps out there but they are clunky.
*

That is exciting. The ability to collect information offline and feed into my online
database would be awesome.

Er no don't think so. Not for collecting info. | have now found out my CMS can
accept emails in a defined format and inject into the database. So if the app, emailed
its data out to a specified email, it could be processed by the CMS. Itis called
moblog

hitps://docs.expressionengine.com/latest/add-ons/moblog htmi
&
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