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[bookmark: _Toc155946341]Introduction
Melody HWB is a successful store that sells musical instruments and equipment, such as drums, guitars, and keyboards, catering to professional and amateur musicians. The store also offers a maintenance and repair service, allowing customers to schedule a service or repair.

This report will illustrate the stages of developing a new relational database system for Melody HWB. This report will focus on the back end only, identifying a solution developed in SQL. The new system aims to improve the efficiency of their operations, providing a robust backend system and improving customer satisfaction.

The new system will allow for product management stock automation and notifications while allowing users to track order status. The system will also enable recording customer services and repairs, allowing users to track their status. The final implementation will allow custom reporting to help the company make better data-driven decisions based on data trends.

Finally, the report also discusses data security and access control recommendations, identifying potential vulnerabilities and risks to data.
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[bookmark: _Toc155946342]What is a Database?
A database is an extensive structured collection of data stored on an IT / electronic system, usually controlled by a database management system [1]. Databases are typically used to store large quantities of data, enabling related information to be easily edited, viewed and maintained by users.
 
Databases are commonly used within organisations to allow for improved data access and help minimise the risk of data loss whilst enhancing the security of the data. Another advantage is the ability to create backups easily compared to a paper-based system. Melody HWB will use a database system to streamline its operations and improve the user and customer experience.

[bookmark: _Toc155946343]What is SQL?
The backend of the Melody HWB database will use SQL. Structured query language (SQL) is a scripting/programming language used to extract and organise data in a relational database [2]. SQL scripting is used to insert, select, update and insert records to interact with a database. 

This project will use SQL to create tables, add data, build relationships and set constraints. With the created database, SQL will interact with the datasets, providing reports and updating records.

[bookmark: _Toc155946344]Database Management System
A database management system (DBMS) is a piece of software used to create and manage a database [3]. For the design and implementation of this project, Microsoft SQL server management studio will be used to create and interact with the melody HWB database. The management studio offers several advantages. For example, it is user-friendly, efficient and widely used within the industry. A wide range of help and resources are available online to help support end users and developers.
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An essential part of the design process is identifying and documenting the business requirements for the database system. Below documents the end-to-end needs and requirements for Melody HWBs database system.

[bookmark: _Toc155946346]Database Users
Melody Hwb will have several typical users; below outlines and details these:

Database Administrator (DBA): This user is responsible for maintaining the database, for example, allowing database access and supporting any issues from users.

Database Developer:  Deals with the development and enhancements of the database.

Store Manager: The store manager will have admin access to add users and access all reports and analytics. No restrictions will be applied this user type.

Staff Members: Will have the ability to add, delete and edit records. Also, the ability to access query reports to identify stock levels, upcoming services and repairs and sales reports. 

Customers: Need to be able to order new items, view previous orders, seclude a service or repair and track a service or order status.

[bookmark: _Toc155946347]Required Reports and Queries
Melody HWB requires access to reporting and analytics for insights and data-driven decision-making. Below are the reporting requirements that need to be considered within the database design.

To report Inventory.
To report order details.
To report order statuses.
To report on outstanding invoices.
To report service details.
To report service statuses.
To report service schedules.
To report on upcoming services.
To report on sales trends.
To report on product performance.
To report on customer usage.
To report on customer demographics.
To report on service effectiveness.
To report on e-commence usage.
To report on staff details.
To report on suppliers.
[bookmark: _Toc155946348]Entity Relationship Diagram 
An entity relationship diagram is a graphical diagram that identifies relationships between objects, people and events within a computer system, for example, a database [4]. Below is an ERD for the proposed database for Melody HWB.
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Figure 1 – Entity relationship diagram for Melody HWB

















[bookmark: _Toc155946349]Entity relationship Model
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Figure 2 – Entity relationship model for Melody HWB
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This section outlines the table design and details based on the ERD diagram previously discussed. Each table is documented with table description and field names within the table, including their data types, definitions, constraints and field name meanings. The database uses a third normal form design approach to avoid the need for data duplication. Third normal form (3NF) is a method of designing a database using a normalization process to remove the need for duplicates and help restrict any data irregularities [5].

Customer Table: The customer table stores all the details about each customer. Below are the fields, data type and constraints rules used within the table.

	Attribute
	Domain Name
	Meaning
	Domain Definition
	Constraint Specification

	customerID
	Customer ID
	Set of all possible customer numbers
	Varchar, Character size 7, range CU00001 to CU99999
	Primary Key, Unique, Not Null


	fName
	First Name
	The first name of the person

	Varchar, Character size 30
	Not Null

	sName
	Surname
	The surname of the person

	Varchar, Character size 30

	Not Null

	Sex
	Sex
	The sex of person
	Varchar, Character size 1, value F or M

	Not Null, value F or M

	[bookmark: _Hlk151874352]DOB
	Dates of birth
	Values of customer date of birth
	Date, Date ranges from 01/01/1900, format dd/mm/yy

	Not Null

	fLineAddress
	First Line of Address
	Set of all street names in united kingdom

	Varchar, Character size 60
	Not Null

	sLineAddress
	Second Line of Address
	Set of all secondary street names in United Kingdom
	Varchar, Character size 60
	

	City
	City Name
	Set of all city names in United Kingdom
	Varchar, Character size 45

	Not Null

	Postcode
	Post Codes
	Set of all postcodes in United Kingdom
	Varchar, Character size 8

	Not Null

	deliveryPreferences
	Delivery preferences
	Delivery preferences for customer
	Varchar, Character size 100

	

	optInMarketing
	Opt in for marketing
	Customer opt in preferences
	Varchar, Character size 1, value Y or N
	Not Null, Default = N, value Y or N




Figure 3 – Customer table fields outlining data types and constraints.
Customer Contact Table: The customer contact table stores all the details about each customer contact details. Below are the fields, data type and constraints rules used within the table.

	Attribute
	Domain Name
	Meaning
	Domain Definition
	Constraint Specification

	customerContact DetailsID
	Customer Contact Details ID
	Set of all possible customer contact ID numbers
	Varchar, Character size 7, range CC00001 to CC99999
	Primary Key, Unique, Not Null


	customerID
	Customer ID
	Set of all possible customer numbers
	Varchar, Character size 7, range CU00001 to CU99999
	Foreign Key, Not Null


	contactType
	Contact Type
	Contact type method for customer

	Varchar, Character size 9,  value Telephone or Email

	Not Null, Default Email, value Telephone or Email


	contactDetails
	Contact Details

	Details of the contact
	Varchar, Character size 30  

	Not Null



Figure 4 – Customer Contact Details table fields outlining data types and constraints.

Service Appointments Table: The service table stores all the details about booked services at Melody Hwb. Below are the fields, data type and constraints rules used within the table.

	Attribute
	Domain Name
	Meaning
	Domain Definition
	Constraint Specification

	AppointmentID
	Appointment ID
	Set of all possible appointment numbers
	Varchar, Character size 7, range AP00001 to AP99999

	Primary Key, Unique, Not Null

	instrumentID
	Instrument ID
	Set of all possible instrument numbers

	Varchar, Character size 7, range IS00001 to IS99999

	Foreign Key, Not Null

	customerID
	Customer ID
	Set of all possible customer numbers
	Varchar, Character size 7, range CU00001 to CU99999

	Foreign Key, Not Null

	requestDetails
	Request details
	The details of the service request

	Varchar, Character size 500,
	Not Null

	appointmentDate
	Appointment date
	Values of appointment dates
	Date ranges from 01/01/2000, format dd/mm/yy
	Not Null

	appointmentTime
	Appointment time
	Values of appointment times

	Time field, format 00:00
	Not Null

	ServiceType
	Service Type
	Appointment type, repair or service
	Varchar, Character size 7,  value Repair or Service

	Not Null, value Repair or Service


	ServiceStatus
	Status Of Order
	The states of repair or service
	Varchar, Character size 10,  
	Not Null, values - Pending, On Hold, Completed


	Price
	Price of appointment

	The actual price of the service of repair for customer

	Monetary 7 digits, range 1.00 – 99999.00
	Not Null



Figure 5 – Service Appointments table fields outlining data types and constraints.

Instrument Table: The instrument table stores all the details about musical instruments the company services. Below are the fields, data type and constraints rules used within the table.

	Attribute
	Domain Name
	Meaning
	Domain Definition
	Constraint Specification

	instrumentID
	Instrument ID
	Set of all possible instrument numbers

	Varchar, Character size 7, range IS00001 to IS99999

	Primary Key, Unique, Not Null

	instrumentName
	Instrument name

	The name of the instrument
	Varchar, Character size 50
	Not Null

	serviceInterval
	Service Interval
	The interval (in months) the instrument must be serviced at.

	Varchar, Character size 3, range 1 – 120 months 
	Not Null

	ServiceSchedulePlan
	Service Schedule
	Details of what task should be completed each service
	Character size 500
	Not Null



Figure 6 – Instruments table fields outlining data types and constraints.


Product Table: The product table stores all the details about each product Melody Hwb sell. Below are the fields, data type and constraints rules used within the table.

	Attribute
	Domain Name
	Meaning
	Domain Definition
	Constraint Specification

	productID
	Product ID
	Set of all possible product numbers
	Varchar, Character size 7, range PR00001 to PR99999

	Primary Key, Unique, Not Null

	productName
	Product name
	The name of the product

	Varchar, Character size 50
	Not Null

	productDesc
	Product Description
	The description of the product

	Varchar, Character size 500
	Not Null

	price
	Product price
	The actual price of the product for customer
	Monetary 7 digits, range 1.00 – 99999.00

	Not Null, Default 0

	qtyInStock
	Quantity of stock.
	The quantity of the product in stock

	Small int, length 3, max quantity 999
	Not Null

	instrumentID
	Instrument ID
	The ID of the instrument type.

	Varchar, Character size 7, range IS00001 to IS99999
	Foreign Key, Not Null



Figure 7 – product table fields outlining data types and constraints.

Customer Order Table: The customer order table stores all the details about Melody Hwb orders. One order can have multiple products. Below are the fields, data type and constraints rules used within the table. 

	Attribute
	Domain Name
	Meaning
	Domain Definition
	Constraint Specification

	orderID
	Order ID
	Set of all possible order numbers
	Varchar, Character size 7, range CO00001 to CO99999

	Primary Key, Unique, Not Null

	customerID
	Customer ID
	Set of all possible customer numbers
	Varchar, Character size 7, range CU00001 to CU99999

	Foreign Key, Not Null

	orderDate
	Order Date
	Values of appointment dates
	Date ranges from 01/01/2000, format dd/mm/yy
	Not Null

	orderStatus
	Order Status

	The current status of order
	Varchar, Character size 8, must be values - Pending, shipped, returned.
	Not Null, values - Pending, shipped or returned.


	PaymentType
	Payment type

	Payment type used
	Varchar, Character size 10. Must be values visa, PayPal or Mastercard

	Not Null, values - visa, PayPal or Mastercard

	trackingNumber
	Tracking number

	The tracking number for the customer to track
	Varchar, Character size 20
	Not Null



Figure 8 – Customer Order table fields outlining data types and constraints.


Order Product: The order product details table stores all the details about each item the customer orders. An order can have multiple items. Below are the fields, data type and constraints rules used within the table. 

	Attribute
	Domain Name
	Meaning
	Domain Definition
	Constraint Specification

	orderProductID

	Order Product ID
	Set of all possible supplier numbers
	Varchar, Character size 7, range OP00001 to OP99999

	Primary Key, Unique, Not Null

	productID
	Product ID
	Set of all possible product numbers
	Varchar, Character size 7, range PR00001 to PR99999

	Foreign Key, Not Null

	orderID
	Order ID
	Set of all possible order numbers
	Varchar, Character size 7, range CO00001 to CO99999

	Foreign Key, Not Null

	priceEach
	Product Each
	The actual price of each product
	Monetary 7 digits, range 1.00 – 99999.00

	Not Null

	qtyOrdered
	Quantity ordered
	The quantity of the product ordered

	Small int, length 3, max quantity 999
	Not Null



Figure 9 – Order Product table fields outlining data types and constraints.




[bookmark: _Toc155946351]Implementation & Testing
The database has been created using a Microsoft Server and Microsoft SQL Studio. The code for the database creation and for generating each table structure, including referential integrity constraints and check constraints, is included in Appendix 1 and the documented SQL file one attachment.

SQL code was created to populate each table and test and validate constraints, including transaction rollback and commit operations evidence. This code is included in Appendix 2 and the documented SQL file two attachment.






Data Security and Access Control Develop 

It is vital that Melody Hwb secures its data and ensures it is controlled and managed appropriately. Database security is designed to protect the data from intentional/accidental threats [6]. There are many types of security risk and vulnerabilities, including:

Loss of data integrity refers to the accuracy’s, completeness and quality of the stored data [7]. Threats that can be caused to the integrity of a database’s data included.

Human Error: data can be compromised by input errors from users or accidental deleting information.

Incomplete data: The data's quality must be accurate; for example, postcodes should be validated. Inaccurate data will impact data-driven decision-making.

Data Format Issues: the quality of the data stored need to be accurate, for example post codes should be validated. Inaccurate data will impact data driven decision making.

Hackers: Hackers: attackers could hack into systems to modify the data, including inserting new records, deleting information, or editing the current data. This could be achieved through SQL injection, an attack that can be performed on a database using a code injection technique to insert malicious code using SQL statements [8].

Theft and/or Fraud: It is the act of intentionally obtaining personal and confidential data, for example, passwords or financial data. This can have severe consequences for both the customer and the company's reputation, resulting in lawsuits and loss of money. Attackers can use the stolen data for blackmail or identity theft [9].

Loss of availability: When the database or data becomes unavailable, this could be due to an external attack or issues with internal hardware, for example, server issues. Data unavailability can frustrate customers and could cause a loss of income during the unavailability.

Loss of confidentiality: can occur due to unauthorised access to underlying data or data breaches within an organisation, for example, confidential customer data being sent to the wrong customer. This can result in a loss of confidence from customers and potentially court action with financial penalties.

Loss of privacy: This happens when there is an unauthorised leak of sensitive data stored on a database, which can lead to a breach of privacy of users, for example, their financial information, including credit card details.




[bookmark: _Toc155946352]Proposed Solutions
Melody Hwb can mitigate the security issues above to ensure data integrity by implementing the following measures:

Secure Passwords: should be set up that require both upper- and lower-case characters with a symbol required. Two-factor authentication should also be considered. Two-factor authentication (2FA) is a method that requires two forms of identification in order to access a system, for example and email and SMS [10].

Access Control permissions: should be restricted for the database user type. Customers should only be able to see and edit their own records; staff members should have the minimum levels needed to complete their jobs. Staff members have access based on their job role; for example, a database administrator should have complete access, whereas a shopkeeper has limited access to add products and appointments.

Equipment: Security database servers and equipment should be in an access-controlled room with access limited to database administrators. 

Software security: The latest version of any software should be used to ensure all security fixes and updates are in place.

Database Backups: The database should be backed up regularly to ensure data integrity in case of data loss. Backups should be stored securely with limited access by database administrators/developers.

Data Encryption: Data should be encrypted to help protect and safeguard personal data, for example, financial information and passwords. 

Database Monitoring: The database admin should regularly monitor the database access to check for any misuse or third-party access.

Firewall: a firewall needs to be used to protect the database from external attacks, restricting traffic to authorised users only.
 
User Training: To ensure data integrity, staff should complete a training package on how to use the system best. This will result in fewer errors being made.
 
Data validation: The database solution must have data validation methods to prevent incorrect and incomplete data from being entered.

Third Normal form (3NF): The database must be set up with relational tables using the 3NF methods to help improve data integrity and remove the need for duplication.



[bookmark: _Toc155946353]Performance Tuning 
Database Performance Tuning is the method of reducing the time to complete queries by utilizing the system resources appropriately [11]. query optimization techniques can help speed up a database query, below discusses some methods that can be used to achieve this:

Indexing: One method to optimize the database is to use indexing techniques, which enable database columns to be queried quickly. Indexing is the process of creating a data structure to allow the database engine to retrieve data rapidly [12]. Index techniques define columns and, when searched, can find the location required by the query, extracting the data needed for the search. Indexing only searches a limited number of columns, making searching much quicker.

In future developments of the Melody HWB database, columns should be identified to be used for index searching. Index columns should include a wide range of values; for example, gender has a low-value range of male or female and, therefore, would not create much performance improvements. Also, columns should be chosen based on their query usage, e.g. product type would be used within many of the more significant queries, whereas contact type may not. Identifying columns used for sorting and joining operations could also benefit indexing strategies.

SELECT Statement: The SELECT * (all) statement returns all columns from a table; for large datasets, this can be intensive on the CPU. To avoid this, only the fields required should be returned, and SELECT * statements should only be used if they are vital.

TOP Statement: The TOP statement can return the top results from a query only, for example, the top five. This will limit the number of records needing to be returned and can speed up the query drastically.

Avoid SELECT DISTINCT: The SELECT DISTINCT statement returns unique values from a column and removes duplicate values. This can be intensive and slow to run, and this should be avoided where possible.

Avoid Multiple JOIN Statements: Multiple join statements can slow a query and use many of the server’s resources. Queries should be designed to eliminate the need for multiple joins.

Limit Wildcard searches: Wildcard searches can take up a lot of resources; where possible, these searches should be limited to an end phase, for example, %Jon to restrict the results, and not each end %Jon%.

Software: it is essential that Melody HWB runs the latest versions of software and database servers available; newer versions will be more enhanced and efficient.





[bookmark: _Toc155946354]Conclusion
This report has outlined the design and implementation of an SQL database produced using a Microsoft Server environment. From analysing the user requirements, the new database enables Melody HWB to manage products and orders, maintain a customer list and schedule service and appointments. Using the database, reports can be run to better help with data-driven decisions, for example, popular products, customer marketing campaigns, and producing calendars of upcoming services. 

The user can run queries quickly from the underlying data, eliminating the need to search through paper records manually. The appendix and attached SQL files include examples of testing carried out, including testing transactions and purchasing with commit and rollback techniques, as well as testing constraints and relationships.

Constraints and validation have been built into the design to help with the underlying data integrity, only allowing valid inputs where necessary. The database has been designed to limit duplication using 3NF techniques.

Customers can now manage and track their orders more efficiently, with the database allowing the user to check order statuses, track delivery and book services and repairs quickly. This will enable a happier customer base and increase returning users.

Database security has been considered, with recommendations put in place to help protect the user's data and ensure the system is not faced with any downtime due to external attacks. These recommendations should regularly be evaluated to ensure the security requirements evolve as risk/technology changes.

As Melody HWB expands its business, the database will require performance tuning to ensure it runs as efficiently as possible. The report has outlined some recommendations, including the use of indexes for quicker searching and queries. The code has been implemented to be as efficient as possible, using relationships and lookup tables to avoid duplicated data. As the database expands, more testing will be needed to check for any bottlenecks, and further enhancements may be needed.

The database is now ready to be implemented to work with the front end of the Melody HWB website. Tweaks and testing will be required at this stage, and a test plan should be created to ensure the front end and back end operate together efficiently. 

For future developments/iterations, Melodwy HWB could invest in using cloud computing, for example, Microsoft Dataverse; this will limit the risk of any local hardware failure and provide a more secure environment for the data.
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	Abbreviation
	Definition

	DBA
	Database Administrator 

	ERD
	Entity Relationship Diagram

	ERM
	Entity Relationship Model
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	Database Management System

	3NF
	Third Normal Form

	MS
	Microsoft

	SMS
	Short Message Service

	CPU
	Central Processing Unit

	2FA
	Two-factor authentication

	SQL
	Structured Query Language
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-- !!!! CLOSE AND CONNECTIONS AND DROP DATABASE IF IT EXISTS !!!!
-- !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

	-- The code below has been commented out 
	-- ! ONLY RUN THIS SECTION OF CODE IF NEED TO DELETE DATABASE !
	-- !THIS CODE WILL CLOSE ALL CONNECTONS AND DELETE DATABASE !

		 --USE [master];
		 --GO
		 --ALTER DATABASE [Melody_Hwb_2206641] SET SINGLE_USER WITH ROLLBACK IMMEDIATE;
		 --GO
		 --DROP DATABASE [Melody_Hwb_2206641]


-- #####################################
-- #### SECTION 0 - CREATE DATABASE ####
-- #####################################

--  !! Code must be run before creating tables !!
	CREATE DATABASE Melody_Hwb_2206641;

-- #####################################
-- ##### SECTION 1 - CREATE TABLES #####
-- #####################################
   -------------------------------------
	-- Use Melody Hwb Database
	USE Melody_Hwb_2206641;
   -------------------------------------

	-- DELETE TABLE IF IT EXISTS
	DROP TABLE IF EXISTS Customer;

	-- CREATE TABLE AND FIELDS
	CREATE TABLE Customer 
	(customerID varchar(7) UNIQUE NOT NULL,
	 fName varchar(30) NOT NULL,
	 sName varchar(30) NOT NULL,
	 Sex varchar(1) NOT NULL,
	 DOB date,
	 fLineAddress varchar(60),
	 sLineAddress varchar(60),
	 City varchar(45),
	 postcode varchar(8),
	 deliveryPrefrences varchar(100),
	 optInMarketing varchar(1) DEFAULT 'Y',
	 CONSTRAINT customer_PK PRIMARY KEY (customerID), -- CREATE CONSTRAINT
	 CONSTRAINT CHK_Sex CHECK (Sex ='M' OR Sex ='F' ), -- CREATE CONSTRAINT
	 CONSTRAINT CHK_Marketing CHECK (optInMarketing ='Y' OR optInMarketing ='N' ) -- CREATE CONSTRAINT
	 );

    -------------------------------------

	 -- DELETE TABLE IF IT EXISTS
	 DROP TABLE IF EXISTS Instrument;

	-- CREATE TABLE AND FIELDS
	CREATE TABLE Instrument 
	(instrumentID varchar(7) UNIQUE NOT NULL,
	 instrumentName varchar(50) NOT NULL,
	 ServiceInterval varchar(30) NOT NULL,
	 ServiceSchedulePlan varchar(500) NOT NULL,
	 CONSTRAINT instrument_PK PRIMARY KEY (instrumentID) -- CREATE CONSTRAINT
	 );
	 
    -------------------------------------
	
	 -- DELETE TABLE IF IT EXISTS
	 DROP TABLE IF EXISTS Product;

	-- CREATE TABLE AND FIELDS
	CREATE TABLE Product 
	(productID varchar(7) NOT NULL,
	 productName varchar(50) NOT NULL,
	 productDesc varchar(500) NOT NULL,
	 Price smallmoney NOT NULL DEFAULT '0',
	 qtyInStock smallint,
	 instrumentID varchar(7) NOT NULL,
	 CONSTRAINT produt_PK PRIMARY KEY (productID), -- CREATE CONSTRAINT
	 CONSTRAINT product_Instrument_FK -- LINK TABLES BY FOREIGN KEYS
		   FOREIGN KEY (instrumentID) 
			   REFERENCES instrument(instrumentID)
	 );

   -------------------------------------
   
	-- DELETE TABLE IF IT EXISTS
	DROP TABLE IF EXISTS CustomerContactDetails; 

	-- CREATE TABLE AND FIELDS --
	CREATE TABLE CustomerContactDetails
	(CustomerContactDetailsID char(7) UNIQUE NOT NULL,
	 customerID varchar(7) NOT NULL,
	 contactType varchar(9) NOT NULL DEFAULT 'Email',
	 contactDetails varchar(30) NOT NULL,
	 CONSTRAINT CustomerDetails_PK PRIMARY KEY (CustomerContactDetailsID),-- CREATE CONSTRAINTS
	 CONSTRAINT CHK_cType CHECK (contactType ='Email' OR contactType ='Phone' ), -- CREATE CONSTRAINT
	 CONSTRAINT Customer_CustomerContactDetails_FK -- LINK TABLES BY FOREIGN KEYS
		   FOREIGN KEY (customerID) 
			   REFERENCES customer(customerID)
	 );
	 	 	
   -------------------------------------

   	-- DELETE TABLE IF IT EXISTS
	DROP TABLE IF EXISTS CustomerOrder; 

		-- CREATE TABLE AND FIELDS --
	CREATE TABLE CustomerOrder
	(OrderID varchar(7) NOT NULL,
	 customerID varchar(7) NOT NULL,
	 OrderDate date NOT NULL,
	 OrderStatus varchar(20) NOT NULL,
	 PaymentType varchar(20) NOT NULL,
	 trackingNumber varchar(20),
	 CONSTRAINT OrderDetails_PK PRIMARY KEY (orderID),-- CREATE CONSTRAINTS
	 CONSTRAINT CHK_Status CHECK (OrderStatus ='Pending' OR OrderStatus ='Shipped' OR OrderStatus ='Returned' ), -- CREATE CONSTRAINT
	 CONSTRAINT CHK_PType CHECK (PaymentType ='Visa' OR PaymentType ='Mastercard' OR PaymentType ='Paypal' ), -- CREATE CONSTRAINT
	 CONSTRAINT Customer_Order_FK -- LINK TABLES BY FOREIGN KEYS
		   FOREIGN KEY (customerID) 
			   REFERENCES customer(customerID),
	 );

   -------------------------------------

   	-- DELETE TABLE IF IT EXISTS
	DROP TABLE IF EXISTS OrderProduct; 

   	-- CREATE TABLE AND FIELDS --
	CREATE TABLE OrderProduct
	(OrderProductID varchar(7) UNIQUE NOT NULL,
	 productID varchar(7) NOT NULL,
	 orderID varchar(7) NOT NULL,
	 qtyOrdered smallint,
	 priceEach smallmoney NOT NULL
	 CONSTRAINT OrderProduct_PK PRIMARY KEY (OrderProductID),-- CREATE CONSTRAINTS
	 CONSTRAINT Product_OrderDetails_FK -- LINK TABLES BY FOREIGN KEYS
		   FOREIGN KEY (productID) 
			   REFERENCES Product(productID),
	 CONSTRAINT Order_OrderDetails_FK -- LINK TABLES BY FOREIGN KEYS
		   FOREIGN KEY (orderID) 
			   REFERENCES customerOrder(orderID)
	 );


	-- DELETE TABLE IF IT EXISTS
	DROP TABLE IF EXISTS ServiceAppointments; 

	   	-- CREATE TABLE AND FIELDS --
	CREATE TABLE ServiceAppointments
	(AppointmentID varchar(7) UNIQUE NOT NULL,
	 instrumentID varchar(7) NOT NULL,
	 customerID varchar(7) NOT NULL,
	 requestDetails varchar(500) NOT NULL,
	 appointmentDate date,
	 appointmentTime Time,
	 ServiceType varchar(7) NOT NULL,
	 ServiceStatus varchar(10) NOT NULL,
	 Price smallmoney NOT NULL DEFAULT '0',
	 CONSTRAINT AppointmentID_PK PRIMARY KEY (AppointmentID),-- CREATE CONSTRAINTS
	 CONSTRAINT CHK_SType CHECK (ServiceType ='Service' OR ServiceType ='Repair' ), -- CREATE CONSTRAINT
	 CONSTRAINT CHK_SStatus CHECK (ServiceStatus ='pending' OR ServiceStatus ='on hold' OR ServiceStatus ='completed'), -- CREATE CONSTRAINT
	 CONSTRAINT Appointment_Customers_FK -- LINK TABLES BY FOREIGN KEYS
		   FOREIGN KEY (customerID) 
			   REFERENCES Customer(customerID),
	 CONSTRAINT Appointment_Instrument_FK -- LINK TABLES BY FOREIGN KEYS
		   FOREIGN KEY (instrumentID) 
			   REFERENCES Instrument(instrumentID)
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-- ##########################################
-- ##### FILE 2 | PART 1- INSERT VALUES #####
-- ##########################################
   -------------------------------------
	-- Use Melody Hwb
	USE Melody_Hwb_2206641;
   -------------------------------------
   	 
-- Begin a transaction
	BEGIN TRANSACTION;

			-- Insert values into table
			INSERT INTO Customer VALUES('CU00001','Jon','Wilcox','M', '1985-05-28', '9 Maescynog','Ystradgynlais','Swansea','SA9 1PD', 'Royal Mail', 'Y');
			INSERT INTO Customer VALUES('CU00002','Lindsey','Wilcox','F', '1988-11-22', '9 Maescynog','Ystradgynlais','Swansea','SA9 1PD', 'Evri', 'Y');
			INSERT INTO Customer VALUES('CU00003','Joshua','Jones','M', '1950-11-22', '10 LLanfaes','Ystradgynlais','Swansea','SA9 1SQ', 'Evri', 'Y');
			INSERT INTO Customer VALUES('CU00004','James','Williams','M', '2005-11-12', '10 Main Road','Pontadwawe','Swansea','SA7 2GQ', 'Royal Mail', 'N');
			INSERT INTO Customer VALUES('CU00005','Paul','Thomas','M', '1987-12-10', '99 High Street','Pontadwawe','Swansea','SA6 2TD', 'DPD', 'Y');
			INSERT INTO Customer VALUES('CU00006','Elizabeth','Cae','M', '1979-05-07', '11 Cross Road','Neath','Swansea','SA5 1LL', 'Evri', 'Y');
			INSERT INTO Customer VALUES('CU00007','Casey','Howell','F', '1950-11-22', '16 Brecon Road','Ystradgynlais','Swansea','SA9 1JQ', 'Evri', 'Y');
			INSERT INTO Customer VALUES('CU00008','Craig','Silk','M', '1966-01-22', '17 Brecon Road','Pontadwawe','Swansea','SA7 2GQ', 'DPD', 'N');
			INSERT INTO Customer VALUES('CU00009','Corey','Davies','M', '1981-05-22', '11 Long Road','Neath','Swansea','SA5 1XR', 'Royal Mail', 'Y');
			INSERT INTO Customer VALUES('CU00010','Caitlin','Havard','F', '1989-11-15', '1 Highrise','Ystradgynlais','Swansea','SA9 1PD', 'Evri', 'Y');
			INSERT INTO Customer VALUES('CU00011','Stephanie','Randall','F', '1957-11-11', '17 Cross Street','Pontadwawe','Swansea','SA7 1FT', 'Evri', 'Y');
			INSERT INTO Customer VALUES('CU00012','George','Russel','M', '1964-10-09', '10 Maescynog','Ystradgynlais','Swansea','SA7 2HH', 'Royal Mail', 'N');
			INSERT INTO Customer VALUES('CU00013','Caitlin','Williams','F', '1983-10-15', '1 Lowhrise','Ystradgynlais','Swansea','SA9 1FD', 'Evri', 'Y');
			INSERT INTO Customer VALUES('CU00014','Alfie','Hughes','M', '1967-11-15', '133 Long Street','Pontadwawe','Swansea','SA7 1XX', 'Evri', 'Y');
			INSERT INTO Customer VALUES('CU00015','Lisa','Jones','F', '1975-06-19', '11 High Street','Ystradgynlais','Swansea','SA7 2HF', 'Royal Mail', 'N');

-- Commit the transaction
	COMMIT;

	   -------------------------------------   -------------------------------------   

-- Begin a transaction
	BEGIN TRANSACTION;

		-- Insert values into table
		INSERT INTO CustomerContactDetails VALUES('CC00001','CU00001','Phone','07395959329');
		INSERT INTO CustomerContactDetails VALUES('CC00002','CU00001','Email','Jon@aol.com');
		INSERT INTO CustomerContactDetails VALUES('CC00003','CU00002','Phone','07394561234');
		INSERT INTO CustomerContactDetails VALUES('CC00004','CU00002', 'Email','Lindsey@aol.com');
		INSERT INTO CustomerContactDetails VALUES('CC00005','CU00005','Phone','07395959333');
		INSERT INTO CustomerContactDetails VALUES('CC00006','CU00005','Email','PaulThomas@aol.com');
		INSERT INTO CustomerContactDetails VALUES('CC00008','CU00009', 'Email','Corey@aol.com');

-- Commit the transaction
	COMMIT;

	   -------------------------------------   -------------------------------------   

	-- Begin a transaction
	BEGIN TRANSACTION;

		-- Insert values into table
		 INSERT INTO Instrument VALUES('IS00001','keyboard','12 Months','Clean, Recalibate');
		 INSERT INTO Instrument VALUES('IS00002','Piano','6 Months','Clean, Recalibate');
		 INSERT INTO Instrument VALUES('IS00003','Trumpet','24 Months','Clean');
		 INSERT INTO Instrument VALUES('IS00004','Guitar','12 Months','Clean, Recalibate');
		 INSERT INTO Instrument VALUES('IS00005','Drums','12 Months','Clean, Recalibate');
		 INSERT INTO Instrument VALUES('IS00006','Chello','6 Months','Clean');
		 INSERT INTO Instrument VALUES('IS00007','Saxiphone','12 Months','Clean, Recalibate');
		 INSERT INTO Instrument VALUES('IS00008','Amplifier','12 Months','Recalibate');
		 INSERT INTO Instrument VALUES('IS00009','Microphone','6 Months','Clean, Recalibate');
		 INSERT INTO Instrument VALUES('IS00010','Turntable','24 Months','Clean');

-- Commit the transaction
	COMMIT;
	   
	   -------------------------------------   ------------------------------------- 

-- Begin a transaction
	BEGIN TRANSACTION;

		 -- Insert values into table
		 INSERT INTO Product VALUES('PR00001','Yamaha keyboard','12 functions, digital piano function',99.99, 10, 'IS00001');
		 INSERT INTO Product VALUES('PR00002','Phillps keyboard','10 functions with pedal',49.99, 5, 'IS00001');
		 INSERT INTO Product VALUES('PR00003','Steinwat Piano','32 Keys comes with free chair',200.00, 8, 'IS00002');
		 INSERT INTO Product VALUES('PR00004','Gibson Guitar','standards 60s plain top, comes with steap', 150.00, 12, 'IS00004');
		 INSERT INTO Product VALUES('PR00005','Ibanez Guitar','Blue, free strap and case. aucostic sound', 125.00, 100, 'IS00004');
		 INSERT INTO Product VALUES('PR00006','Drums pearl','22 inch, five piece set', 300.00, 3, 'IS00005');
		 INSERT INTO Product VALUES('PR00007','Drums DW','full size starter kit', 300.00, 5, 'IS00005');
		 INSERT INTO Product VALUES('PR00008','Cello Shilk','Large Chello with wood finish', 100.00, 10, 'IS00006');
		 INSERT INTO Product VALUES('PR00009','Saxi Saxaphone','Gold will of 10 buttons', 600.00, 5, 'IS00007');
		 INSERT INTO Product VALUES('PR00010','Digi Saxaphone','Gold will of 12 buttons', 700.00, 2, 'IS00007');
		 INSERT INTO Product VALUES('PR00011','Yamaha Amplifiers','500 Amp with case', 600.00, 6, 'IS00008');
		 INSERT INTO Product VALUES('PR00012','Yamaha Amplifiers Bluetooth','1000 Amp with case', 1000.00, 8, 'IS00008');
		 INSERT INTO Product VALUES('PR00013','Phillips Amplifiers','1000 Amp with trolley', 1200.00, 8, 'IS00008');
		 INSERT INTO Product VALUES('PR00014','Sony Microphone','black with 10m cord', 100.00, 3, 'IS00009');
		 INSERT INTO Product VALUES('PR00015','Sony Microphone wirless','black with 2.4ghz wireless function', 150.00, 3, 'IS00009');
		 INSERT INTO Product VALUES('PR00016','Vestax DJ Turntable','2x Turntables with pitch control', 799.99, 10, 'IS00010');

-- Commit the transaction
	COMMIT;
	   
	   -------------------------------------   -------------------------------------   
   	  
	 -- Begin a transaction
	BEGIN TRANSACTION;

		 -- Insert values into table
		 INSERT INTO CustomerOrder VALUES('OR00001','CU00001','2023-12-10','Pending','Visa','');
		 INSERT INTO CustomerOrder VALUES('OR00002','CU00002','2023-12-10','Shipped','Paypal','R12321342112');
		 INSERT INTO CustomerOrder VALUES('OR00003','CU00003','2023-12-10','Shipped','Mastercard', 'R12365752115');
		 INSERT INTO CustomerOrder VALUES('OR00004','CU00004','2023-10-10','Returned','Mastercard', 'R12365752117');
		 INSERT INTO CustomerOrder VALUES('OR00005','CU00005','2023-10-10','Returned','Mastercard', 'R12365752118');
		 INSERT INTO CustomerOrder VALUES('OR00006','CU00006','2023-11-19','Shipped','Paypal','R12385342117');
		 INSERT INTO CustomerOrder VALUES('OR00007','CU00007','2023-12-12','Shipped','Paypal','R12321342110');
	 
-- Commit the transaction
	COMMIT;

	   -------------------------------------   -------------------------------------   
   	  
	 -- Begin a transaction
	BEGIN TRANSACTION;

		 -- Insert values into table
		 INSERT INTO OrderProduct VALUES('OP00001','PR00001','OR00001',1,99.99);
		 INSERT INTO OrderProduct VALUES('OP00002','PR00002','OR00001',2,49.99);
		 INSERT INTO OrderProduct VALUES('OP00003','PR00002','OR00002',2,49.99);
		 INSERT INTO OrderProduct VALUES('OP00004','PR00004','OR00003',1,150.00);
		 INSERT INTO OrderProduct VALUES('OP00005','PR00005','OR00003',2,125.00);
		 INSERT INTO OrderProduct VALUES('OP00006','PR00006','OR00003',1,300.00);
		 INSERT INTO OrderProduct VALUES('OP00008','PR00007','OR00003',2,300.00);
		 INSERT INTO OrderProduct VALUES('OP00009','PR00007','OR00007',2,300.00);
		 INSERT INTO OrderProduct VALUES('OP00010','PR00003','OR00007',2,100.00);

-- Commit the transaction
	COMMIT;

	   -------------------------------------   -------------------------------------   
   	  
	 -- Begin a transaction
	BEGIN TRANSACTION;

		 -- Insert values into table
		 INSERT INTO ServiceAppointments VALUES('SA00011','IS00005','CU00001','Clean instrument for 6 Months Service','2023-12-10','09:30','Service', 'On Hold',19.99);
		 INSERT INTO ServiceAppointments VALUES('SA00012','IS00005','CU00002','Kick stand broken','2023-10-10','12:30','Repair', 'On Hold',29.00);
		 INSERT INTO ServiceAppointments VALUES('SA00013','IS00002','CU00003','Clean and check, 12 months service','2024-05-01','09:30','Service', 'Pending',29.99);
		 INSERT INTO ServiceAppointments VALUES('SA00014','IS00002','CU00004','Clean and check, 24 months service','2024-12-10','12:30','Service', 'Pending',19.99);
		 INSERT INTO ServiceAppointments VALUES('SA00015','IS00001','CU00005','Broken drum seat','2023-12-10','09:30','Repair', 'Completed',69.99);
		 INSERT INTO ServiceAppointments VALUES('SA00016','IS00003','CU00009','6 Months Service, Check and clean','2023-11-11','15:30','Service', 'Completed',79.99);
		 INSERT INTO ServiceAppointments VALUES('SA00017','IS00004','CU00010','Clean and check, 12 months service','2024-04-01','10:30','Service', 'Pending',19.99);
		 INSERT INTO ServiceAppointments VALUES('SA00019','IS00001','CU00007','Not powering on','2024-01-01','11:30','Repair', 'Pending',199.00);
		 INSERT INTO ServiceAppointments VALUES('SA00022','IS00001','CU00007','Clean and check, 24 months service','2024-12-10','12:30','Service', 'Pending',19.99);
		 INSERT INTO ServiceAppointments VALUES('SA00034','IS00007','CU00006','Clean and check, 36 months service','2024-06-09','12:30','Service', 'Pending',19.99);
		 INSERT INTO ServiceAppointments VALUES('SA00055','IS00007','CU00006','broken button','2023-11-11','09:30','Repair', 'Completed',865.00);
		 INSERT INTO ServiceAppointments VALUES('SA00099','IS00007','CU00007','Clean and check, 12 months service','2024-06-09','12:30','Service', 'Pending',19.99);

-- Commit the transaction
	COMMIT;

-- #############################################################################
-- ##### FILE 2 | PART 2 - TESTING CARRIED OUT TO VALIDATE THE CONSTRAINTS #####
-- #############################################################################

	-- TEST QUERY 1 | Select all records from all tables, evidencing order by and short features
	SELECT * FROM Customer ORDER BY deliveryPrefrences DESC
	SELECT * FROM CustomerContactDetails ORDER BY contactType ASC
	SELECT * FROM Instrument ORDER BY instrumentName ASC
	SELECT * FROM Product ORDER BY productName ASC
	SELECT * FROM OrderProduct ORDER BY orderID ASC
	SELECT * FROM CustomerOrder ORDER BY customerID ASC
	SELECT * FROM ServiceAppointments ORDER BY customerID DESC

	-------------------------------------   -------------------------------------   

	-- TEST QUERY 2 | Join customer and Customer Contacts Table 
	SELECT c.customerID, c.fname, c.sname, cc.contactType, cc.contactDetails 
	FROM customer c
	INNER JOIN CustomerContactDetails cc -- Inner join custer contact details table
	ON c.CustomerID = cc.CustomerID
	ORDER BY cc.contactType ASC

	-------------------------------------   -------------------------------------   

	-- TEST QUERY 3 | Join Customer order, Order proudct and Product tables, include calculation of price based on Quantity
	SELECT CO.orderID, CO.orderDate, OP.orderID, OP.priceEach, OP.ProductID, OP.qtyOrdered, P.productName, OP.qtyOrdered * OP.priceEach as TotalPrice -- Select and Preform calculatiuon
	FROM CustomerOrder CO
	INNER JOIN OrderProduct OP -- Inner join Order Product table
	ON CO.orderID = op.orderID
	INNER JOIN Product P -- Inner join customer product table
	ON OP.ProductID = P.ProductID

	-------------------------------------   -------------------------------------   

	-- TEST QUERY 4 | Display order ID OR00003
	SELECT CO.orderid, CO.customerID, CO.OrderDate, CO.OrderStatus, CO.trackingNumber, OP.priceEach, OP.ProductID, P.productName, OP.qtyOrdered, OP.qtyOrdered * OP.priceEach as TotalPrice
	FROM CustomerOrder CO
	INNER JOIN OrderProduct OP
	ON CO.orderID = op.orderID
	INNER JOIN Product P
	ON OP.ProductID = P.ProductID
	WHERE CO.OrderID = 'OR00003' -- Only display order number 0R00003
	ORDER BY TotalPrice DESC -- Sort by calcualte field
	 
	-------------------------------------   -------------------------------------   

	-- TEST QUERY 5 | Display all upcoming appointment
	SELECT sa.customerID, c.fname, c.sname, sa.appointmentDate
	FROM ServiceAppointments sa
	INNER JOIN Customer c -- Inner join custer contact details table
	ON c.CustomerID = sa.CustomerID
	WHERE sa.appointmentDate >= GETDATE() -- Appointments greater than today
	ORDER BY sa.appointmentDate ASC
	 
	-------------------------------------   -------------------------------------   

	-- TEST QUERY 6 | Display all customers, show if any have an appointments
	SELECT c.customerid, c.fname, c.sname, sa.appointmentDate
	FROM customer c
	full OUTER JOIN ServiceAppointments sa -- Full outer join appointments
	ON  c.CustomerID = sa.CustomerID 
	ORDER BY sa.appointmentDate DESC

	-------------------------------------   ------------------------------------- 

	-- TEST QUERY 7 | Update record with a 10% Dis discount
	UPDATE Product SET Price = price * 0.9 WHERE productName = 'Digi Saxaphone';
	
	-------------------------------------   ------------------------------------- 
	
-- #########################################################################
-- ##### FILE 2 | PART 3a - TRANSACTION ROLLBACK AND COMMIT OPERATIONS #####
-- #########################################################################

	-- The Query below tests ordering a product and updating the Stock levels

	-- Show current stock levels for product (testing purposes)
	SELECT * FROM Product WHERE ProductID = 'PR00001'

	-- Start a transaction
	BEGIN TRANSACTION;
	
		-- Create order
		INSERT INTO OrderProduct VALUES('OP70038','PR00001','OR00003',1,99.99);

		UPDATE Product SET qtyInStock = qtyInStock-1 WHERE ProductID = 'PR00001'

			-- Catch the error and rollback
			IF @@ERROR <> 0
			BEGIN
				PRINT 'Error occurred. Rolling back.'; -- if error rolloback and display error
				ROLLBACK;
			END
			ELSE
			BEGIN
				COMMIT; -- if not error commit transaction
			END

	-- Display product table with product ID to evidance results
	SELECT * FROM Product WHERE ProductID = 'PR00001'

-- #########################################################################
-- ##### FILE 2 | PART 3b - TRANSACTION ROLLBACK AND COMMIT OPERATIONS #####
-- #########################################################################

	-- The Query below tests adding a product that already exists

	-- Declare vairable
	DECLARE @ProductCount int

		BEGIN TRANSACTION AddProduct

		INSERT INTO Product VALUES('PR00099','Sony Microphone wirless','black with 2.4ghz wireless function', 150.00, 3, 'IS00009');
		
		-- Return count of product name that equals insert statement name
		SELECT @ProductCount = COUNT(*) FROM Product WHERE productname = 'Sony Microphone wirless'
			IF @ProductCount > 1 -- if product name aready exists
				BEGIN
					ROLLBACK TRANSACTION AddProduct -- rollback transaction
					PRINT 'This product already Exists' -- Display error
				END
			ELSE
				BEGIN
				COMMIT TRANSACTION AddProduct -- Commit transaction
				PRINT 'Product added successfully' -- Display successful message
				END
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