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[bookmark: _Toc239382011]1. Project Context & Rationale
Within the DVLA’s Data Engineering Team, an ongoing issue is the lack of a single, up-to-date and easily accessible data catalogue or dictionary. Information about datasets, tables and individual fields can be difficult to locate, this results in users being required to search across existing documentation or consult peers to garner information on what data is available and what particular attributes represent. This creates inefficiencies when providing data or maintaining data solutions and increases the reliance on individual knowledge.
The problem is especially apparent when the business requests data for reporting or analysis. Without a readily available and reliable source of information regarding the DVLA’s datasets and their contents, data engineers need to spend additional development time identifying the relevant data sources in order to determine what data is appropriate to meet the requirements provided by the business. The lack of documentation can also make data governance within the team more difficult, as there isn’t accessible information regarding what data is available, what the data is used for and who is responsible for it. Furthermore, when engineers are working with unfamiliar datasets, there is a greater chance of misinterpreting the intended us of data, if the meaning and purpose have not been clearly documented.
The project will involve the design, development and evaluation of a web-based application that will contain a centralised data catalogue and data dictionary for the DVLA Data Engineering Team. The application will serve as a single location for authorised users to navigate datasets, view information about their purpose and ownership, and access details for individual fields. The application’s key functionality is expected to include searching and filtering datasets, viewing information about the data, and providing users with access to current and up-to-date information. Furthermore, this project aims to provide practical value to the Data Engineering Team. By providing a central source of information, the application could reduce the time required to identify suitable data when responding to business reporting requests, improve understanding of existing data and support data governance activities. The project also provides an opportunity to investigate the existing data catalogue and data dictionary solutions and incorporate solutions that meet the requirements of the team.


[bookmark: _Toc239382012]2. Literature Review
[bookmark: _Toc239382013]2.1 Data Catalogues and Data Dictionaries
Data catalogues provide organisations with a central means of discovering and understanding available data assets. A paper titled ‘Functional Requirements for Enterprise Data Catalogs: A Systematic Literature Review’, describes enterprise data catalogues as systems that provide an overview of distributed data assets as well as supporting users in finding and understanding available data [1]. A data dictionary, however, provides more detailed information regarding the individual fields within the datasets, such as their data types and descriptions. These two resources are complementary as a result; a catalogue can assist the user in identifying a suitable dataset, whereas a dictionary can help determine whether its contents are appropriate for a particular requirement

[bookmark: _Toc239382014]2.2 Development of Data Catalogues
Due to the increasing distribution and complexity of organisational data, the development of data catalogues has become more prevalent. As the industry has matured, data catalogues have developed beyond just providing a list of available datasets. A review of 39 data catalogue tools identified 24 different features, demonstrating that current catalogue systems can provide a range of functionality to support data discovery [2]. However, only the necessary features will be implemented within the proposed project, making it important to identify the functionality that is most relevant to the requirements of the DVLA Data Engineering Team.

[bookmark: _Toc239382015]2.3 Data Discovery and Accessibility
Within enterprise data catalogues, data discovery and accessibility are central essential to meet the needs of the user; features such as searching, data inventory and navigable user interfaces are deemed as some of the core functions [1]. These features are particularly relevant to the proposed project, as engineers within the DVLA Data Engineering Team may spend development time identifying suitable data, when responding to business reporting requests, instead of working to providing the business with the data they require. Providing the team with search and filtering functionality could make it easier to identify datasets that are relevant to a particular business requirement.
However, locating a dataset does not mean that its suitability can be immediately identified. Clear information regarding the purpose and contents of the data are also required so that users can determine whether it meets their requirements [1]. By making this information easily accessible the need to search across separate sources of documentation or rely on the knowledge of other team members can be significantly reduced [3]. Therefore, the proposed application will combine dataset search and filtering as well as with information about the purpose and contents of each dataset, allowing users to both locate and assess potentially relevant data.

[bookmark: _Toc239382016]2.4 Data Governance and Data Understanding
Data catalogues also provide a resource for data governance support governance by providing information about data assets and their ownership [1]. Making information about dataset ownership and purpose more accessible can provide users with greater context when working with unfamiliar data and help clarify responsibility for individual data assets.
This will be relevant to the proposed project as the current lack of information regarding the data can make it difficult to establish what data is available, what it is intended for and who is responsible for it. This means that if information on ownership, purpose and field-level descriptions is included within the catalogue and dictionary, data governance will be supported while also allowing users to improve their understanding of existing data.

[bookmark: _Toc239382017]2.5 Relevance to the Project
The provided literature helped identify search, data inventory, clear descriptions and ownership information as important features of data catalogue systems [1][2] [3]. However, with the extensive range of functionality available across highlighted solutions, the features that will be implemented within the proposed project will depend on the requirements of the organisation and its users [2]. Consequently, this project will use the findings from the literature alongside an investigation of the Data Engineering Team's requirements to help establish the design of a web-based data catalogue and data dictionary for the DVLA.

[bookmark: _Toc239382018]3. Research Aims & Objectives
[bookmark: _Toc239382019]3.1 Problem:
The current process for locating and understanding data within the DVLA’s Data Engineering Team relies on existing documentation and individual knowledge, as there is not a unified and up-to-date data catalogue or data dictionary. This as a result can increase engineer’s development time, when responding to business requests for reporting data, as additional time is spent to identify suitable datasets as well as understanding their contents. It can also create difficulties regarding data governance and make it harder for engineers to understand the purpose, meaning and ownership of the data found within the DVLA’s datasets. These issues raise the need for a centralised solution that provides a reliable source of information about the team’s available data.
[bookmark: _Toc239382020]3.2 Aim:
To design and develop a centralised web-based data catalogue and data dictionary application for the DVLA, in order to improve the discoverability and understanding of existing data.
[bookmark: _Toc239382021]3.3 Research Objectives:
· To analyse the current processes used by the DVLA’s Data Engineering Team to locate and understand specific data. This will be used to garner an understanding of the key challenges engineers face as well as requirements that the proposed application will have to accommodate.
· To critically evaluate existing academic resources as well as industrial data catalogues and data dictionaries, to identify appropriate functionality and approaches that may be required for the proposed application.
· To design and develop a functional web-based application that provides a centralised catalogue of datasets and detailed information about individual data fields, including appropriate search, filtering and data navigation functionality.
· To evaluate the effectiveness of the developed application in its ability to improve data discoverability and understanding, support data governance, and reduce the time and difficulty associated with locating relevant data.


[bookmark: _Toc239382022]4. Methodology & Approach
[bookmark: _Toc239382023]4.1 Research Philosophy
For this project an interpretivist approach will be used, as the research requires an understanding of how members of the DVLA’s Data Engineering Team currently locate and understand data. This will include investigating the difficulties experienced by engineers during the existing process and identifying the requirements that users have for a proposed data catalogue and data dictionary. Garnering an understanding of these experiences and requirements will help ensure that the application is tailored to the needs of its intended users.

[bookmark: _Toc239382024]4.2 Research Approach
An inductive research approach will be adopted, as an investigation of the existing process and the experiences of the intended users will be explored. Findings from this investigation will be used to identify common issues encountered and requirements, so that the functionality required by the proposed application can be determined. This approach will allow the design of the solution to adhere to the specific requirements of the Data Engineering Team, rather than assuming that an existing catalogue design will be appropriate.

[bookmark: _Toc239382025]4.3 Research Strategy
The primary research strategy that will be used throughout the project will be software development. This is since the project involves designing, developing and testing a web-based application as a practical solution to an organisational problem. The development process will involve implementing the requirements that were identified during the research into an application, that will serve as a centralised data catalogue and data dictionary. Once completed, the application will then be tested and evaluated against the defined success criteria. The project will also involve case study research through an investigation of the current data discovery process within the DVLA’s Data Engineering Team

[bookmark: _Toc239382026]4.4 Requirements Gathering
Information will be gathered through discussions with relevant team members as well as an examination of existing documentation and processes. This stage will focus on the difficulties encountered when locating needed data, understanding individual fields and identifying information such as a piece of data's purpose.
These findings will be analysed and used to identify the key requirements for the application. The requirements will then be separated into functional requirements, such as searching, filtering and viewing information regarding the data, and non-functional requirements, such as usability, accessibility and AI integration.

[bookmark: _Toc239382027]4.5 Application Design and Development
The application will be designed with the requirements identified within the research as a framework. The system will contain a data catalogue that will provide information regarding the available datasets within the DVLA data platform as well as a data dictionary that will provide information about individual fields. The core functionality that is expected within the application includes search and filtering, navigation between datasets and the display of information such as the data's purpose, ownership, field descriptions and data types.
The application will be developed as a web-based system that is built using an iterative approach. This will allow functionality to be implemented and tested throughout the project's development rather than at its conclusion. Furthermore, an initial design will be used to establish the general layout and navigation of the application before the core functionality is implemented.

[bookmark: _Toc239382028]4.6 Data Collection and Analysis
Qualitative data will be gathered through discussions with team members, with a focus on the difficulties they experience when locating and understanding data; as well as the functionality they would find useful within a data catalogue and data dictionary. This data will be collected to help identify the current process used by the Data Engineering Team and to determine the requirements of the proposed application. These findings will then be used to aid the design of the application but as the functionality needed can be established. During the evaluation of the completed application, further feedback may be collected from users to assess its effectiveness in addressing the identified problems. If quantitative data is collected during the evaluation, such as the time taken to locate relevant information using the existing process, descriptive statistics such as averages will be calculated to compare the results.

[bookmark: _Toc239382029]4.7 Testing and Evaluation
Throughout the development of the project, testing will be conducted regularly to identify functional and usability issues. Functional tests will assess whether the application is performing specific functions as intended, including searching for datasets, filtering results, navigating between catalogue and dictionary information and correctly displaying appropriate information. 
The application will be evaluated against the project's success criteria to identify its effectiveness. The evaluation may include realistic data discovery tasks completed by members of the intended user group, where feedback on the usability and usefulness of the application with be encouraged. The evaluation will then be used determine whether the application improves data discoverability and understanding, supports data governance and improves the efficiency of locating relevant data.




[bookmark: _Toc239382030]4.8 Minimum Viable Project and Success Criteria
For this application, the minimum viable project will consist of a functional web-based application containing a catalogue of relevant datasets and a data dictionary containing information about their individual fields. Users must be able to search and filter datasets that they have permission to view, navigate between both dataset and field level data, and view information relating to dataset's purpose and ownership.
For the project to be considered successful the implemented functionality must operate reliably, and users are able to use the application to locate relevant datasets and understand their contents. Moreover, if the evaluation results as well as user feedback indicate that the application makes the process of finding relevant information easier than the existing approach the project will be considered a further success.


[bookmark: _Toc239382031]5. Project Design
[bookmark: _Toc239382032]5.1 System Design
The proposed system will be a web-based application that will provide users with sufficient access, a centralised location to access information about available datasets and their individual fields. The application will contain two main components, that being a data catalogue and a data dictionary. The catalogue will provide information about datasets, including their purpose and ownership, while the data dictionary will provide field specific information such as names, descriptions and data types.
The application will be linked to the existing datasets to retrieve this information, with the web interface providing authorised users with access to the catalogue and dictionary.
Proposed system architecture:
[image: ]

[bookmark: _Toc239382033]5.2 Application Workflow
The proposed workflow will allow users to search for as well as understand relevant data through a unified application. The application will allow users to search or filter through the available datasets before selecting the relevant data. They will then be able to view information regarding its purpose and ownership before accessing the associated data dictionary to investigate individual fields.
Proposed application workflow:
[image: ]
[bookmark: _Toc239382034]5.3 Proposed User Interface
To establish the layout and navigation of the application, initial wireframes will be produced before development begins. The main catalogue interface will contain search and filtering functionality alongside available datasets. Once a dataset is selected the application will display the relevant information and provide access to the associated data dictionary. The dictionary will then present field related information in a structured format. Furthermore, an additional AI feature may also be implemented to assist users with searching or understanding the data.
Proposed data catalogue interface:
[image: ]






Proposed data dictionary interface:
[image: ]

[bookmark: _Toc239382035]6. Project Planning & Resource Management
[bookmark: _Toc239382036]6.1 Project Plan
The project will be organised into a plethora of phases which will cover research requirements gathering, system design, development, testing, evaluation and finalisation. Each phase will be subdivided into smaller tasks to enable realistic estimates of the time required to carry out the project as well as making progress easier to monitor. The dependencies between the will also be considered, for example later activities such as development and testing will depend on the completion of the relevant design and requirements.
A Gantt chart will be created to highlight the planned timescales for the project and identify the major tasks. The project plan will be regularly reviewed throughout development and adjusted if tasks take longer than expected or the requirements for the project are changed.

[bookmark: _Toc239382037]6.2 Resources
The primary resources required to carry out the project will be access to the DVLA's Databricks environment including Databricks Apps and Unity Catalogue where applicable. A compatible computer as well as development software will also be required to design and develop the application. Requirements gathering and evaluation will require access to relevant DVLA documentation on platforms, such as confluence, as well as members of the Data Engineering Team. The project is not anticipated to require additional financial expenditures as existing university and organisational resources will be used to develop the application.

[bookmark: _Toc239382038]6.3 Scope Management
The project will utilise the MoSCow prioritisation method to manage the scope of development. The must-have requirements will define a minimum viable project which will encompass the core data catalogue, data dictionary and search and filtering functions, and the relevant dataset and field information. Should-have functionality will be implemented if there are not time constraints and other functionality such as the proposed AI feature will be considered as being a could-have requirement.
This approach will mean optional functionality will be scaled back if development takes longer than expected, while ensuring that the core objectives of the project remain achievable. Furthermore, timeboxing and prioritisation will be used to prevent optional features from affecting the delivery of the essential system.

[bookmark: _Toc239382039]6.4 Risks & Constraints
The project may be subject to restrictions on access to the DVLA's data and systems, availability of team members for requirements gathering and organisational security requirements. However, these risks will be taken into account in the planning stage, so that core functionality is prioritised, this means that if optional features or integrations can't be accomplished the project is still possible.

Proposed Gantt Chart Timeline: 



[bookmark: _Toc239382040]7. Project Impact & Further Development
The proposed application has the potential to improve the process by which data is identified and comprehended by the DVLA’s Data Engineering Team. Through the development of a centralised catalogue data engineers within the team will be able to identify relevant data more efficiently, with less of a reliance on existing documentation or individual knowledge. This will subsequently help to reduce the time engineers take to respond to business requests and improve consistency when interpreting data. The application will also be supporting data governance by providing reliable information regarding the purpose, ownership and meaning of datasets and individual fields.
Moreover, further development in the future could allow the application to contain additional catalogue and governance functionality, if the core system has been implemented. For example, an optional AI feature could be developed to assist users with their data comprehension, through more detailed description on specific data. In addition to this, evaluation gathered from a range of users could also help to provide evidence of the application's effectiveness as well as garner an understanding on additional requirements to be considered.

[bookmark: _Toc239382041]8. Personal Reflection
To conclude, developing this research proposal has provided me with opportunity to investigate a problem within an industrial environment and how software can be used to create an optimised solution. During the process of developing this proposal, I also improved my understanding of data catalogues and dictionaries and the importance of effective data discovery solutions within an organisation. Furthermore, planning this project thoroughly has made me more aware of the importance of managing scope and prioritising essential functionality; for example, identifying the core requirements of the project that are needed to produce a functional system and treating lower priority features as an additional option in order to create a realistic approach to the projects time management.
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