\ PRIFYSGOL CYMRU
Y Drindod Dewi Sant
UNIVERSITY OF WALES

b ) Trinity Saint David

SWANSEA - ABERTAWE

1. Introduction

A Proposed NoSQL Solution
For The Welsh Care Record Service

School of

Applied Computing

Stephen Protheroe-Hewitt (2112883)

2. Aim and Objectives

The Welsh Care Record Service (WCRS)
collects electronic patient documents and
stores them within a central data repository,
supporting the storage and retrieval of patient
documents and standardising documentation

[1]

While there are advantages, there is minimal
scalability and fixed schemas within SQL
relational databases, reducing flexibility [2].

This study analyses and evaluates different
document repository solutions to work in
conjunction with SQL Server, highlighting the
chosen option and the reasoning behind this,
especially as NoSQL is becoming increasingly
used.

3. Literature Review

The aim is to analyse and evaluate document
repository solutions and creating a model.

The objectives are:

*  Tocritically analyse and evaluate current
literature

*  To identify, design and implement a solution

*  To compare results between current and
implemented solution

4. Design

5. Implementation

Azure was used due to existing infrastructure
within Digital Health and Care Wales (DHCW),
with a MongoDB container and Azure Blob
Storage deployed to create a MongoDB
prototype database, allowing for seamless
integration if developed further.

Limitations outside of project scope included
security settings and system integration within

The literature review explored the different
NoSQL databases available to understand the
different NoSQL database types available and
what to utilise for WCRS, concluding the use
of MongoDB for the NoSQL database due to
better overall performance, with Azure Blob
Storage used due to existing infrastructure
within Digital Health and Care Wales
(DHCW).

The best solution would be a hybrid
architecture combining MongoDB’s
metadata, indexing and search functionalities
for quick document retrieval and querying,
and blob storage for efficient, secure and
scalable storage of large document files, to
work alongside the current SQL Server.

6. Results

The Azure Blob Storage was created to allow the

import and export of data within MongoDB, while

a WCRS prototype database was created on
MongoDB Compass to mimic the current WCRS
production version where possible, providing a
framework for future development.
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The results show that MongoDB outperforms
SQL Server in the majority of read and write
operations, proving that a NoSQL database
could provide a viable alternative to using SQL
Server only. However, despite MongoDB
outperforming SQL Server for write
operations, there was still some considerable
times when these operations were executed,
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Further investigation is needed into
implementing security processes, frameworks
and procedures into Azure Blob storage and
MongoDB to ensure data is protected between
databases and minimising the risk of attacks
against MongoDB, mitigating any data breaches.
Research could expand on the different
database vulnerabilities highlighted in the
literature review and create processes that
protect both the databases and the data
transfers between them.
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