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Task 1a: Database Creation schema design

Having read the specification I have created the following schema design for the database that will contain all of the information that will be required by the customer
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I believe that through utilising this design that all elements of the requirement have been covered. 


Task 1b: Database Creation  - Populating the database

I created the database and called it melodyHwb using the following SQL commands
	CREATE DATABASE melodyMwb;



I then created the customer table using the following code
	CREATE TABLE [customers] (
    [customerID] INT IDENTITY(1,1) NOT NULL,
    [name] NVARCHAR(MAX) NOT NULL,
    [address line 1] NVARCHAR(30) NOT NULL,
    [city] NVARCHAR(MAX) NOT NULL,
    [postCode] NVARCHAR(8) NOT NULL,
    [salesNumber] INT NOT NULL,
    [deliveryPreferance] NVARCHAR(100) NOT NULL,
    PRIMARY KEY ([customerID])
);



I then used the following code to populate the table
	INSERT INTO customers (name, [address line 1], city, postCode, deliveryPreferance, salesNumber)
VALUES 
('Denise Avery', '29 Penydre Road', 'Swansea', 'sa65ne', 'Home Delivery', 50),
('John Doe', '123 Main St', 'London', 'sw1a2aa', 'Office Delivery', 100),
('Jane Smith', '456 High St', 'Bristol', 'bs16aa', 'Pick Up', 150),
('Alice Johnson', '789 Park Ave', 'Manchester', 'm14gu', 'Home Delivery', 200),
('Bob Williams', '321 Elm St', 'Leeds', 'ls11aa', 'Office Delivery', 75),
('Charlie Brown', '654 Oak St', 'Liverpool', 'l18jt', 'Pick Up', 125),
('David Davis', '987 Pine St', 'Sheffield', 's35aa', 'Home Delivery', 175),
('Eva Green', '246 Maple St', 'Edinburgh', 'eh88aa', 'Office Delivery', 25),
('Frank White', '135 Willow St', 'Glasgow', 'g12aa', 'Pick Up', 95),
('Grace Black', '864 Birch St', 'Birmingham', 'b11aa', 'Home Delivery', 165);



I then created the inventory table using the following code
	CREATE TABLE [inventory] (
    [productID] INT IDENTITY(1,1) NOT NULL,
    [description] NVARCHAR(1000) NOT NULL,
    [price] INT NOT NULL,
    [quantityInStock] INT NOT NULL,
    PRIMARY KEY ([productID])
);



I then used the following code to populate the inventory table
	INSERT INTO inventory (description, price, quantityInStock)
VALUES 
('Harmonica', 500, 10),
('Piano', 1000, 5),
('Violin', 700, 8),
('Drums', 800, 7),
('Flute', 300, 15);




I then created the sales table using the following code
	CREATE TABLE [sales] (
    [salesNumbers] INT IDENTITY(1,1) NOT NULL,
    [productID] INT NOT NULL,
    [dateOfOrder] DATE NOT NULL,
    [quantity] INT NOT NULL,
    [customerID] INT NOT NULL,
    [salesOrderStatus] NVARCHAR(200) NOT NULL,
    [deliveryMethod] NVARCHAR(200) NOT NULL,
    [paymentInformation] NVARCHAR(200) NOT NULL,
    PRIMARY KEY ([salesNumbers])
);




I then used the following code to populate the sales table
	INSERT INTO sales (productID, dateOfOrder, quantity, customerID, salesOrderStatus, deliveryMethod, paymentInformation)
VALUES 
('12', '2023-12-18', '1', '100', 'Received', 'To home address', 'Visa'),
('15', '2023-12-19', '2', '101', 'Shipped', 'To office address', 'MasterCard'),
('18', '2023-12-20', '3', '102', 'Delivered', 'Pick up', 'PayPal'),
('21', '2023-12-21', '4', '103', 'Received', 'To home address', 'American Express'),
('24', '2023-12-22', '5', '104', 'Shipped', 'To office address', 'Visa'),
('27', '2023-12-23', '6', '105', 'Delivered', 'Pick up', 'MasterCard'),
('30', '2023-12-24', '7', '106', 'Received', 'To home address', 'PayPal'),
('33', '2023-12-25', '8', '107', 'Shipped', 'To office address', 'American Express'),
('36', '2023-12-26', '9', '108', 'Delivered', 'Pick up', 'Visa'),
('39', '2023-12-27', '10', '109', 'Received', 'To home address', 'MasterCard');




I then created the repair and service table using the following code
	CREATE TABLE [repairandservicing] (
    [rsID] INT IDENTITY(1,1) NOT NULL,
    [description] NVARCHAR(500) NOT NULL,
    [rsStatus] INT NOT NULL,
    [cost] INT NOT NULL,
    [dateSubmitted] DATE NOT NULL,
    PRIMARY KEY ([rsID])
);



Finally I then used the following code to populate this table
	INSERT INTO repairandservicing (description, rsStatus, cost, dateSubmitted)
VALUES 
('Repaired guitar', 20, 100, '2023-12-18'), 
('Serviced piano', 30, 150, '2023-12-19'), 
('Repaired violin', 40, 200, '2023-12-20'), 
('Serviced drums', 50, 250, '2023-12-21'), 
('Repaired flute', 60, 300, '2023-12-22'), 
('Serviced saxophone', 70, 350, '2023-12-23'), 
('Repaired trumpet', 80, 400, '2023-12-24'), 
('Serviced clarinet', 90, 450, '2023-12-25'), 
('Repaired harp', 100, 500, '2023-12-26'), 
('Serviced cello', 110, 550, '2023-12-27');




Each of the tables contains a primary key that is auto generated. I tested this by running an SQL query to check that the auto increment was working which can be seen below for each of the tables that I have created
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This has shown that the primary key field is function with the auto increment as I had intended. 
An example of a constraint working would be that the price field in the inventory table must be an integer, which is also the same for quantity and product ID. To test this I entered the following SQL query
	INSERT INTO inventory (productID, description, price, quantityInStock) 
VALUES ('a', 'asfiug', 'afs', 'af');



This dummy data was attempting to insert string values where the limitation would only allow an integer. When I entered this an error appeared which demonstrated that the limitations that I had put in place were indeed working as intended
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The next activity was to add the required foreign keys to the sales table. To do this I used the following SQL query
	CREATE INDEX idx_product_customer
ON sales (productID, customerID);



In order to check that the functionality of the command was successful. The screenshot show below that these relationships have been successfully established
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Task 1c: Transaction rollback and commit

I now wanted to test transaction commit and rollback operations. I decided to do this by using the repairandservicing table. In order to do this I entered the following
	BEGIN TRANSACTION;
BEGIN TRY
    INSERT INTO repairandservicing (description, rsStatus, cost, dateSubmitted) 
    VALUES 
    ('Broken guitar', '45', 75, '2023-12-20'), 
    ( 'working piano', '30', '150', '2023-12-18');
    COMMIT;
END TRY
BEGIN CATCH
    ROLLBACK;
END CATCH;



When I run this code, you can see that It has run successfully in the window below
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I also run the following code to see what would happen if the code ran unsuccessfully so that the rollback would work
	BEGIN TRANSACTION;
BEGIN TRY
    INSERT INTO repairandservicing (description, rsStatus, cost, dateSubmitted) 
    VALUES 
    ('Broken guitar', 'test', 75, '2023-12-20'), 
    ('working piano', '30', '150', '2023-12-18');
    COMMIT;
END TRY
BEGIN CATCH
    ROLLBACK;
END CATCH;




When I ran this code it worked successfully showing that nothing was committed and the rollback function was working as intended. This can be seen in the screenshot below
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Task 1 - 2 – Create two documented.SQL files

In order to achieve this in the Management studio I right clicked on the database and used the generate scripts function to create the files and. For the first I only used the table structure as required and the performance tuning enhancements, and for the second I included the code that would input all of the data. I have saved these files as file1 and file2 and zipped them to include within the task submission. 


Task 2: Problem Solving and Documentation 

Introduction:
The following will take you through the design of the database and the steps that have been taken to ensure that performance has been tuned and user accessibility has been considered. 
Below is an ERD diagram that showcases the database schema and the relationship between the tables
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As you can see from the diagram there are primary keys clearly indicated within each of the tables as required, and this is to ensure that the reporting functionality that is required can be achieved through the usage of these parameters. The Primary keys are unique to each table and the schema represents 3rd normal form as nothing is repeated. 
I have drawn on the ERD the relationships from which the customer table is a central point of focus as it has a one to many relationship with all of the other tables contained within the database. The inventory management and sales tables have a many to many relationship as there may be many products going to many different sales transactions. 
Within all of the tables I have ensured that the primary keys are numeric values, that have the auto increment feature enabled. In that way the system will generate unique transaction Id’s for each of them without the user being required to perform any manual action. I have limited the length on all of the fields across every table within the database, this is to ensure that performance is maintained and also it provides a further layer of validation in the fast that a post code cannot be more than 8 characters long and if someone did try to do this then the error would likely show them that they are trying to perform an action that is incorrect. I have used varchar for any fields which may have an alphanumeric entry such as address line and delivery preference. I ensured that any dates fields were formatted as dates and that all primary keys could not have a null value. This can all be seen within the Queries used and the data provided. [1]
I have applied normalisation techniques across the database schema in ensuring that relationships have been drawn using foreign keys, there are separate tables that can apply to each other, there are no repeating groups or values across the tables and there are unnecessary fields. This will again improve the performance of the database as more and more information gets added. [2]
I would strongly recommend that as this database is deployed to a front end website that the developers also ensure that for any forms or search facilities, or really anything where the user is able to enter their own independence search terms, that there is a layer of SQL protection used to protect the SQL database. SQL injection is where the user is able to submit information through the website, passing it off an part of the SQL code. This can then be used to do things like access data where they were originally not allowed to or do things like delete databases or edit their contents. SQL injection protection can be achieved by making such searches prepared statements, which essentially means that it is recognised that what the user has entered is not part of the code and therefore cannot be used to access or edit the underlying data in a way that has not been intended by the developer. 
[3]
Conclusion: 
In conclusion it is imperative that when the front end is designed that the SQL injection protection is applied. I would also strongly encourage the use of transaction and rollback functions to make sure that any sales that fail, will be refunded and not committed. Further to this a login section would also be beneficial as this could provide a customised experience for both customers and staff, with different levels of permissions and functions that they will both find equally as useful. A further enhancement would be to apply further validation wherever possible, for example limiting the instruments that can be documented to only those sold in the store. This will further tune performance. 
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