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MelodyHwb is a thriving music store dedicated to serving musicians of all abilities. The music store offers an extensive range of musical instruments, equipment and accessories. MelodyHwb is committed to becoming the premier destination for musicians seeking quality products and services. Recognising the need for efficient operational management and an enhanced customer experience, the store has decided to implement a cutting edge relational database system. This decision aims to elevate MelodyHwb's service standards by streamlining inventory management, optimising sales and forecast reporting, and facilitating service and repair appointments. The implementation of this sophisticated computerised system opens avenues for targeted customer marketing initiatives while ensuring a personalised and seamless experience for musicians.
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INDEXING STRATIGIES
To enhance the efficiency of data retrieval processes, indexing can be implemented within the database. An index offers a fast and effective way to locate rows based on the values present in one or more columns. The purpose of indexing is to optimise statement performance by reducing the number of rows that must be checked to execute the generated query [1].
It’s important to assess the need for each index and consider the cardinality of each indexed column, as indexing on columns with low cardinality may not enhance query performance.
Creating covering indexes for statements that retrieve a specific set of columns can eliminate the need for additional lookups and enhance performance and combining multiple indexes will result in an overall improvement in efficiency.

QUERY OPTIMISATION TECHNIQUES
Applying database query optimisation will increase the effectiveness of SQL queries. It focuses on lowering unnecessary data retrieval, improving join operations and reducing resource usage. These factors improve the speed and reliability of the database, making it more effective and responsive [2].
Stored procedures, which are generated statements should be featured when developing queries. They reduce the amount of data that is sent between the database and application, reducing the time when compiling and executing the query.
Also, simplifying complex queries using appropriate join types and enhancing subqueries will contribute to a higher performing database. Selecting specific data minimises data retrieval, which reduces strain on the database and improves the speed of queries.

CHECK CONSTRAINTS
Check constraints should be included when developing any tables within the database. They are rules that validate inserted or updated data based on a declared condition. The data values can be validated based on a specified rule before entering the data into the table. They ensure that the data values are validated ​​according to the specific set check constraint rule [3].
Assigning a check constraint on information such as 'EmailAddress' in the database can contribute to an increase in performance as it ensures data integrity and reduces errors by defining format conditions that the data must satisfy.
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A data security plan is a comprehensive strategy developed by an organisation to protect their systems and data. It starts with establishing a security policy which sets the principles for maintaining security, whereas the security plan details how those principles will be implemented. 
The security plan for the database will addresses user account protection, password management and complete system security. It will requires regular reviewing and updating to adapt to new technologies and threats. The security plan will ensures organisation alignment by setting expectations and outlining responsibility and the consequences for noncompliance [4].
Encrypting the database is an effective way to improve security and protect information. Storing encryption keys in a secure and dedicated management system, separate from the database server will increase the security of the database and prevent unauthorised access to sensitive information [5]. 
SQL injection is a common type of database security vulnerability where attackers can access and manipulate a database by injecting malicious code into unsecured user inputs. It’s vital to protect the system from these attacks by validating and sanitising user inputs to ensure that they conform to accepted formats. It’s vital to reject any inputs that do not meet the specific security criteria [6].
A distributed denial of service (DDoS) attack overwhelms a database server with an extremely high volume of traffic, which then prevents users from accessing the database. These attacks disrupt the normal functioning of a database which can result in a loss of data and increased security risks. A prevention measure would be to use load balancing. This distributes the incoming traffic across a number of servers and helps to prevent a single point of failure [7].
Database access control is a crucial aspect of developing database security. Access controls should be implemented to assist in preventing unauthorised access which will maintain data integrity and protect sensitive data.
Authentication systems, such as minimum requirements for passwords and multifactor authentication will assist to confirm the identity of permitted database users. It’s also important to regularly reviewing roles and permissions of users to protects the unauthorised access of sensitive data. 
Finally, securing the database network is fundamental to protect data and ensure its integrity. Firewalls are essential to control and monitor network traffic between servers. Implementing network segmentation would isolate database servers from other parts of the network and enhance overall security by providing a more controlled environment for monitoring and managing data integrity.
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The below Entity Relationship Diagram for the MelodyHwb database illustrates the relationships and connections between different the tables within the relational database system. The ERD is a visual representation of the structure, displaying the attributes, constraints and the relationships between the tables.
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INTRODUCTION
The MelodyHwb database has been developed to improve the performance and functionality of the music shop and its workshop management system. The database has been designed to store information connected to Customers, Loyalty, Orders, Payment, Products, Repairs and Servicing.

ARCHITECTURE
CUSTOMERS TABLE
CustomerID: (Primary Key): CHAR(6)
FirstName: VARCHAR(25) NOT NULL
MiddleName: VARCHAR(25)
LastName: VARCHAR(25) NOT NULL
DOB: DATE CHECK (DOB <= GETDATE())
Gender: VARCHAR(10)
Email: VARCHAR(200) CHECK (Email LIKE '%_@__%.%')
Phone: VARCHAR(20)
AddressLine1: VARCHAR(100) NOT NULL
AddressLine2: VARCHAR(100)
City: VARCHAR(50) NOT NULL
PostCode: VARCHAR(20) NOT NULL
Country: VARCHAR(50) NOT NULL
Interest: VARCHAR(20) CHECK (Interest IN ('Bass', 'Drums', 'Guitar', 'Keyboard', 'Other'))
MarketingOptIn: BIT


PRODUCTS TABLE
ProductID (Primary Key): CHAR(6)
Brand: VARCHAR(20) NOT NULL
ProductName: VARCHAR(40) NOT NULL
Colour: VARCHAR(20) NOT NULL
Category: VARCHAR(20) CHECK (Category IN ('Accessories', 'Amplifier', 'Bass', 'Cable', 'Drums', 'Guitar', 'Keyboard', 'Microphone'))
CostPrice: DECIMAL(10,2) CHECK (CostPrice > 0)
SellingPrice: DECIMAL(10,2) CHECK (SellingPrice > 0)
ActualStock: INT NOT NULL
MinStockValue: INT
MaxStockValue: INT





ORDERS TABLE
OrderID (Primary Key): CHAR(6)
CustomerID (Foreign Key): CHAR(6) NOT NULL
OrderDate: DATE NOT NULL
TotalValue: DECIMAL(10,2) NOT NULL
OrderStatus: VARCHAR(12) CHECK (OrderStatus IN ('Cancelled', 'Failed', 'Processing', 'Completed'))
PaymentStatus: VARCHAR(12) CHECK (PaymentStatus IN ('Failed', 'Refunded', 'Pending', 'Completed'))
DeliveryStatus: VARCHAR(12) CHECK (DeliveryStatus IN ('Cancelled', 'Processing', 'Dispatched', 'Delivered'))
TrackingNo: VARCHAR(10)
LoyaltyPoints: INT

Foreign Key Relationship
CustomerID references Customers(CustomerID)


ORERINFO TABLE
OrderInfoID (Primary Key): CHAR(6)
OrderID (Foreign Key): CHAR(6) NOT NULL
ProductID (Foreign Key): CHAR(6) NOT NULL
Quantity: INT CHECK (Quantity > 0)
SellingPrice: DECIMAL(10,2) CHECK (SellingPrice > 0)

Foreign Key Relationships
OrderID references Orders(OrderID)
ProductID references Products(ProductID)


LOYALTY TABLE
LoyaltyID (Primary Key): CHAR(6)
CustomerID (Foreign Key): CHAR(6) NOT NULL
TotalPoints: INT
LoyaltyLevel: VARCHAR(6) CHECK (LoyaltyLevel IN ('Bronze', 'Silver', 'Gold'))

Foreign Key Relationship 
CustomerID references Customers(CustomerID)


PAYMENTS TABLE
PaymentID (Primary Key): CHAR(6)
OrderID (Foreign Key): CHAR(6) NOT NULL
PaymentDate: DATE
PaymentType: VARCHAR(12) CHECK (PaymentType IN ('Credit Card', 'Debit Card', 'PayPal'))
PaymentAmount: DECIMAL(10,2)
PaymentStatus: VARCHAR(12) CHECK (PaymentStatus IN ('Failed', 'Refunded', 'Pending', 'Completed'))

Foreign Key Relationship
OrderID references Orders(OrderID)










DELIVERY TABLE
DeliveryID (Primary Key): CHAR(6)
CustomerID (Foreign Key): CHAR(6) NOT NULL
AddressLine1: VARCHAR(100) NOT NULL
AddressLine2: VARCHAR(100)
City: VARCHAR(50) NOT NULL
PostCode: VARCHAR(20) NOT NULL
Country: VARCHAR(50) NOT NULL
DeliveryOption: VARCHAR(10) CHECK (DeliveryOption IN ('Standard', 'Express'))

Foreign Key Relationship
CustomerID references Customers(CustomerID)

WORSHOP TABLE
WorkshopID (Primary Key): CHAR(6)
WorkshopDate: DATE NOT NULL
StartTime: TIME NOT NULL
EndTime: TIME NOT NULL
Location: VARCHAR(100) NOT NULL
Description: VARCHAR(255)
Status: VARCHAR(12) CHECK (Status IN ('Scheduled', 'Cancelled', 'Completed'))

Foreign Key Relationship
CustomerID references Customers(CustomerID)


APPOINTMENTS TABLE
AppointmentID (Primary Key): CHAR(6)
RequestID (Foreign Key): CHAR(6) NOT NULL
AppointmentDate: DATE NOT NULL
StartTime: TIME NOT NULL
EndTime: TIME NOT NULL
ServiceType: VARCHAR(20) NOT NULL
Status: VARCHAR(12) CHECK (Status IN ('Scheduled', 'Cancelled', 'Completed'))

Foreign Key Relationship
RequestID references Workshop(RequestID)


MAINTENANCE TABLE
MaintenanceID (Primary Key): CHAR(6)
CustomerID (Foreign Key): CHAR(6) NOT NULL
Description: VARCHAR(255) NOT NULL
RequestDate: DATE NOT NULL
Status: VARCHAR(12) CHECK (Status IN ('Pending', 'InProgress', 'Completed'))

Foreign Key Relationship
CustomerID (Foreign Key) references Customers(CustomerID








INQUIRIES TABLE
InquiryID (Primary Key): CHAR(6)
CustomerID (Foreign Key): CHAR(6) NOT NULL
InquiryDate: DATE NOT NULL
InquiryType: VARCHAR(20) NOT NULL
Details: VARCHAR(255) NOT NULL
Status: VARCHAR(12) CHECK (Status IN ('Open', 'Closed'))

Foreign Key Relationship
CustomerID references Customers(CustomerID)


RETURNS TABLE
ReturnID (Primary Key): CHAR(6)
CustomerID (Foreign Key): CHAR(6) NOT NULL
OrderID (Foreign Key): CHAR(6) NOT NULL
RequestDate: DATE NOT NULL
ProductID (Foreign Key): CHAR(6) NOT NULL
ReturnDescription: TEXT
ReturnStatus: VARCHAR(12) CHECK (Status IN ('Requested', 'Processing', 'Completed'))

Foreign Key Relationship
CustomerID references Customers(CustomerID)
OrderID references Orders(OrderID)
ProductID references Products(ProductID)


EXCHANGES TABLE
ExchangeID (Primary Key): CHAR(6)
CustomerID (Foreign Key): CHAR(6) NOT NULL
OrderID (Foreign Key): CHAR(6) NOT NULL
RequestDate: DATE NOT NULL
ReturnedProductID (Foreign Key): CHAR(6) NOT NULL
ExchangedProductID (Foreign Key): CHAR(6) NOT NULL
ExchangedStatus: VARCHAR(12) CHECK (Status IN ('Requested', 'Processing', 'Completed'))

Foreign Key Relationships:
CustomerID references Customers(CustomerID)
OrderID references Orders(OrderID)
ReturnedProductID references Products(ProductID)
ExchangedStatus references Products(ProductID)









RELATIONSHIPS
Customers Table and Orders Table
One-to-Many
FK_Orders_Customers FOREIGN KEY (CustomerID) REFERENCES Customers(CustomerID)
	
Orders Table and OrdersInfo Table
One-to-Many
FK_OrderInfo_Orders FOREIGN KEY (OrderID) REFERENCES Orders(OrderID

OrdersInfo Table and Products Table
One-to-One
FK_OrderInfo_Products FOREIGN KEY (ProductID) REFERENCES Products(ProductID)

Orders Table and Payments Table
Many-to-Many
FK_Payments_Orders FOREIGN KEY (OrderID) REFERENCES Orders(OrderID)

Customers Table and Delivery Table
One-to-Many
FK_Delivery_Customers FOREIGN KEY (CustomerID) REFERENCES Customers(CustomerID)

Customers Table and Loyalty Table
One-to-One
FK_Loyalty_Customers FOREIGN KEY (CustomerID) REFERENCES Customers(CustomerID)

Customers Table and Inquiry Table
One-to-Many
FK_Inquiries_Customers FOREIGN KEY (CustomerID) REFERENCES Customers(CustomerID)

Customers Table and Workshop Table
One-to-Many
FK_WorkShop_Customers FOREIGN KEY (CustomerID) REFERENCES Customers(CustomerID)

WorkShop Table and Appointments
One-to-Many
FK_Appointments_WorkShop FOREIGN KEY (RequestID) REFERENCES WorkShop(RequestID)

WorkShop and Maintenance
One-to-Many
FK_Maintenance_Customers FOREIGN KEY (CustomerID) REFERENCES Customers(CustomerID)

Customers Table and Returns Table
One-to-Many
FK_Returns_Customers FOREIGN KEY (CustomerID) REFERENCES Customers(CustomerID
FK_Returns_Orders FOREIGN KEY (OrderID) REFERENCES Orders(OrderID)
FK_Returns_Products FOREIGN KEY (ProductID) REFERENCES Products(ProductID)

Customers Table and Exchanges Table
Relationship: One-to-Many
FK_Exchanges_Customers FOREIGN KEY (CustomerID) REFERENCES Customers(CustomerID)
FK_Exchanges_Orders FOREIGN KEY (OrderID) REFERENCES Orders(OrderID)
FK_Exchanges_Returns FOREIGN KEY (ReturnedProductID) REFERENCES Products(ProductID)
FK_Exchanges_Products FOREIGN KEY (ExchangedProductID) REFERENCES Products(ProductID)


CONSTRAINTS
REFERENTIAL INTEGRITY
Foreign Key relationships have been created to ensure referential integrity between the tables.

CHECK CONSTRAINTS
Check Constraints are in place to ensure data integrity (e.g. valid category, valid payment type, valid email format, valid order status).

INDEXING
Indexing has been implemented to optimise query speed and increase database performance.
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In summary, the development of a new relational database system for MelodyHwb aims to significantly improve operational efficiency and customer services. Focusing on database performance with strategies such as indexing and query optimisation ensures a streamlined data processes. The entity relationship diagram provides a clear database structure and the security measures implemented which include access controls and encryption, protect against potential threats. The detailed tables, with constraints and indexing, establish a strong foundation for data accuracy and optimised query speed. Overall, the proposed database aligns with the MelodyHwb goals of performance, efficiency and customer service excellence which will positioning them as a leading music store with a secure and advanced database system.
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