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When it comes to Database Implementation, there can be more than just the regular database sheets to keep every piece of information in check and organised. MedAssist being a private healthcare facility, providing and offering a range of outpatient medical services, including general consultations, diagnostics and specialist referrals. The entirety of the medical team is aiming to provide quality treatment for its patients. The database can be rather crucial as it can be used to organise and maintain all the data from the patients and their appointments, to the doctors and their speciality/ area of expertise. Thus, digitizing the patient records, the log history (date, time, Admin user) and appointment scheduling. The following assessment will cover the Database Design, The implementation and documentation, Stored Procedure and Transactional scenario and the Performance Tuning Enhancement. Hence, finishing with a conclusion and reflection upon the database followed by researched references.
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Database design can be simplified by listing the main characteristics, also known as entities. Such as Primary Keys, The Foreign Keys, the Attributes & The Relationships between each of the entities. As these factors are rather crucial to understand and how the operate in a functional database, and other factors being considered important would be the Normalisation Form and the ERD (Entity Relationship Diagram), which will be detailed further. 
The base principles of relational database design are important to understand as in what they define, as the following:
Define Keys and enforce integrity with constraints- When you are provided multiple Keys and attributes it is important to use the Primary Keys, Foreign Keys and domain constraints. Thus preventing invalid states.
Model entities and Relationship Explicitly- Representing real business objects as separate entities and defining relationship with keys and not embedded values.
Design for query and workload patterns- Structuring the schemas around dominant access paths and aggregation needs.
Use Consistent naming conventions- Reducing the ambiguity and migration risks by having Predictable Tables, columns and key names. 
Keep the Data Atomic at the column level- Avoiding the composite or multi-value columns that can certainly mix multiple attributes. 
Normalize by Default- By removing the redundancy and dependency anomalies unless a measured workload requirement can justify de-normalization.  
By having an understanding of the many principles of the Database Design, it can also provide both amateur and professional creators what it can prevent and what it can enable. 
What it PREVENTS:
-Duplicating rows and orphaning records,
-Uncontrolled Breaking changes,
-Multi-value fields and parsing logic,
-Redundancy and update anomalies,
-Schema ambiguity and query errors,
-Mixed entity tables and ambiguous records,
-Avoidable join and access inefficiencies.

What it ENABLES:
-Query patterns aligned with the schema structure
-Consistent and dependency-safe data
-Safer staged schema updates
-Fit for purpose schema structures
-Precise filtering and validation. [1]
With the theoretical explanations covered, the practical should be no difficulty to explain. 
[image: ]As shown in the image provided, there are many important factors to be considered in the right order, from the Primary Key to the Varchar.
[image: ]When it comes to the creation of a singular table from an entire database, it is best recommended to begin from the start to finish one by one. As one mistake throughout the process of creating said database can impact the completion process. Hence, the creator may have to begin from scratch. MedAssist is using all the principles described above to function properly. By managing both the Doctor and the patient files organised and in an orderly manner as provided in the screenshot below.

By providing all the appropriate information, MedAssist can provide the appropriate care for each individual patient.
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The MedAssist Clinic database was developed using MySQL and phpMyAdmin. The purpose of the database is to provide a central system for managing important clinic information, including patients, doctors, departments, appointments, treatments, and feedback.
The database was built in stages. First, the database structure was designed using tables and relationships. Primary keys were then added to uniquely identify each record, while foreign keys were used to connect related tables. After creating the database structure, sample data was inserted to test that the system was working correctly. Additional database features, including constraints, triggers, stored procedures, and transactions, were implemented to improve data integrity and demonstrate advanced database functionality.
When it comes to functionality, the stages are rather important as without proper order, everything will become an unfortunate mess from the system to the workers.
For example, the SQL Procedures:
To perform a specific task, the SQL procedure is a group of multiple logical statements that are compiled and stored together for said task to proceed without any complications. Although there is the possibility for human errors to occur, if followed precisely, the SQL Procedure will operate without any errors. [2]
There are many mistakes throughout that are quite common when it comes to Database work such as:
Poor Design & Planning- Rather that sticking to the respective plan to perform and create a proper design for said database, the error of just completing the task without any additional information or design layout can be quite tricky as it can provide a bland perspective of both the project and the worker who was assigned said project.
Using only One Table to Hold all Domains- A relational database is based on the principle that each object or piece of data should represent one specific thing. The meaning of each piece of data should always be clear and unambiguous. By following the relationships between column names, table names, and primary keys, users can easily understand how the data is connected and determine exactly what each piece of information represents. By having only one table for every single Entity and Key, the database will be compromised from the beginning as it can represent lack of knowledge and understanding how relational Database works. [3]
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Given the importance of stored procedures for both the patient and MedAssist, there is also the importance of being able to add new information that comes to light for both existing and new patients being processed in the Clinic’s system. 
SQL Transactions- The SQL transactions are being considered a hassle by the beginners as it can require 75% of their concentration throughout the entire procedure of said transactions. And the lack of concentration due to mental exhaustion can cause an error throughout the entire procedure, which is rather unfortunate.
Proceeding an SQL Transaction requires to BEGIN TRANSACTION. The command that treats the remaining SQL commands as part of the same transaction until certain commands are being used throughout the process such as COMMIT or ROLLBACK.
The COMMIT Command is rather important as every successful step and SQL command has to be saved, and after said command is completed, every save from the beginning to the finish is permanent although not irreversible.
The ROLLBACK Command can be quite helpful when it comes to deletion of any kind of information that is no longer necessary for the project. [4] 
By completing each step very thoroughly, the Transaction process can be completed successfully without any more complications or probable setbacks. [5]




[bookmark: _Toc238182304]Performance Tuning Enhancement:

For the MedAssist Clinic database, indexes can be created on columns that are frequently used for searching, filtering, sorting, or joining tables.
Indexing improves database performance by allowing MySQL to locate required records more quickly. Without an appropriate index, the database may need to examine many or all rows in a table to find matching records. With an index, MySQL can use the indexed column to locate the relevant records more efficiently.
This is particularly important as the MedAssist Clinic database grows. For example, searching for a patient or finding all appointments for a doctor could become slower when thousands of records are stored. Appropriate indexes reduce the amount of data MySQL needs to examine, resulting in faster search queries, quicker appointment lookups, and improved overall database performance.
However, too many indexes should be avoided because indexes also require storage space and can make INSERT, UPDATE, and DELETE operations slightly slower because the indexes must also be updated. Therefore, indexes should mainly be created on columns that are frequently searched, filtered, joined, or sorted.
The most important information to remember is that there are 3 main rules when it comes to indexing which are:
Sort your Query with your index to speed up the query- The existing index is based on the email field, so it does not store the timestamp values needed for sorting. This means the database must access the original table to retrieve the relevant timestamp information. A more efficient approach would be to create an index that includes timestamp and is organised by this field, allowing the database to sort the results more quickly.
Filter your Query with your index to avoid a full Table Scan- The most effective way to improve database performance and prevent the system from scanning every record in a large table is to create an appropriate index on a frequently searched column. One simple and effective solution is to create a single-column index on the email field, particularly when users frequently search for messages or records using their email address. The index organises and stores the email values in a structured way, allowing the database management system to locate the records associated with a particular user much more quickly. Instead of examining every row in the table individually, the database can use the index to identify the relevant records and retrieve the required information more efficiently. This reduces the amount of data that needs to be processed, decreases query execution time, and can significantly improve the overall performance of the database, especially when the table contains thousands or even millions of records.
Cover your query with your index to avoid the table entirely- The query is requesting data from four separate columns, as shown in the SELECT statement: title, body, sender, and date-time. The indexes considered in this example are created on the email and date-time columns, which can be useful for helping the database quickly locate records based on an email address and arrange those records according to their date and time. However, these indexes do not contain all the information required by the query. Although the date-time column is available within the index, the database still needs to access the original table to retrieve the other required values, including the message title, body, and sender. This additional step is known as a table lookup and requires the database to perform extra work before it can return the complete results to the user. When a database contains a very large number of records, performing many table lookups can increase query execution time and reduce overall system performance. A more efficient approach could be to create a covering index that includes the columns required by the query, allowing the database to obtain more of the necessary information directly from the index. However, if the query only required the date-time column, the process would be considerably more efficient because the database could retrieve the required information directly from the index without having to access the complete records stored in the main table. This reduces unnecessary data retrieval and can improve the speed and efficiency of frequently executed queries. [6]
One more important piece of information that can help MedAssist is the ERD (Entity Relationship Diagram)
This is considered one of the most important stages during the on boarding process and when setting up a new CRM account for a client. Creating an Entity Relationship Diagram (ERD) helps to establish a clear understanding of the data and information that will be stored within the database. Because ERDs provide a visual representation of the database structure, including entities, attributes, and relationships between different pieces of information, they can be easily understood by both technical and non-technical users.
In addition, an ERD provides a clear and well-documented overview of the database design, which can be used as a reference when training employees on how to use the CRM system. It can also be useful when making changes or improvements to the database structure, as it allows users and developers to understand how different parts of the system are connected and where specific information is stored.
Overall, it is important to plan and map out the basic structure of a CRM or database before beginning the development process. Doing this helps ensure that everyone involved has a shared understanding of how the system will be organised, where different types of data will be stored, and how the information will relate to other parts of the database. Having this structure properly documented also provides a useful reference for future maintenance, employee training, and any changes that may need to be made to the system.
Being one of the most distinctive methods to present the different types of relationships between entities, the ERD is the best way to have a simplified image of how entities are connected and how they affect one another. [7]
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This concludes all the important steps in regards of how database and its creation from start to finish are important, the importance of database design and how it influences the viewer and the creator, the implementation and the documentation of said implementation, the Stored Procedure and Transactional Scenario, how Performance Tuning Enhancement impacts the entire project for the better, the Index and the main 3 important rules, and how an Entity Relationship Diagram can simplify the visual perspective for the entire database.
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1 CREATE TABLE Patients

2 (PatientID INT PRIMARY KEY,
3 FirstName VARCHAR,

4 LastName VARCHAR,
5 DateOfBirth DATE,

6 Phone VARCHAR),

7 Email VARCHAR,

8 Address VARCHAR,

9 HealthHistory TEXT);
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& Edit 3¢ Copy @ Delete 101 Devon Pravesh Allergist 07623234451 dev.pravesh@medassist.co.uk
&/ Edit 3 Copy @ Delete 202 Stephen  Strange Cardiology 07889662735 dr.strange@medassist.co.uk

& Edit 3¢ Copy @ Delete 303 Ryan Choi Trauma & Orthopaedic 07553666206 ryan.choi@medassist.co.uk

& Edit 3¢ Copy @ Delete 404 Gregory House Immunologist 07298348201 house.greg@medassist.co.uk
& Edit 3¢ Copy @ Delete 505 Caitlin Snow Ophthalmologist 07370332499 cat2015.snow@medassist.co.uk
& Edit 3¢ Copy @ Delete 606 Henry Allen Radiologist 07978332017 allenhenry@medassist.co.uk




