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[bookmark: _Toc153626792]Introduction
This report aims to summarise and demonstrate the gain of knowledge and understanding in coding or scripting using Structured Query Language also known as SQL using SQL Server to create and execute the database as a Relational Database Management System abbreviated as RDMS, making sure to use referential integrity and adhering to the rules for relational databases and normalisation rules providing a higher performing database. Including maintenance of referential integrity throughout the database via consistent use of constraint keys such as primary keys and foreign keys and other constraints such as unique, whilst including constraint checks to check the validity of the input values or data [1]. Exploring the use of validation constraints and checks to identify any anomalies within the records and checking when data is input that it is more accurate than without the checks. Thorough testing carried out by using the rollback and commit operators, providing testing of the transactions of the statements throughout the process prior to committing and executing transactions and the importance of using this operation when designing databases and making alterations and updates to the tables or databases. Designing an in-depth Entity-Relationship Diagram otherwise known as an ERD diagram based on the relational database rules and to identify the database schema model. Also summarising the steps required for creation of new tables within SQL, data manipulation (using alter, update, and insert into statements). 
[bookmark: _Toc153626793]Task 1 : Database Creation
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[bookmark: _Toc153589857]Figure 1 - Database Created called MelodyHwb
Creation of the database is carried out by using the simplified syntax using the words CREATE DATABASE to execute the new database with the relevant name. 



[bookmark: _Toc153626794] Design and create a SQL Database

[bookmark: _Toc153626795]Database Schema Design – Relational

The relational database schema model demonstrated in Figure 2 includes the following fundamental relational database factors: primary keys, foreign keys, unique keys, and check constraints for identifying allowable values and character lengths etcetera. The schema model design is used to establish what the relationships between the tables are and shows the types of these relationships as: 1 to many, 1 to 1, many to many and 1 to many relationships or vice versa. This database adheres to the normalisation rules by deducing the tables into smaller tables, therefore providing better use of data storage by having much more manageable entities, more accurately contained data and consistency across the database, allowing queries of the data to be executed at a higher performance level meaning the database is more efficient. 
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[bookmark: _Toc153589858]Figure 2 - Database Schema Model











[bookmark: _Toc153626796]Using insert statements

Population of the database records has been processed with ‘insert into’ statements. Ensuring that the correct columns are inputted and cross referenced where applicable with a joining table containing the connected column key, foreign key, or unique keys. Alternatively input of values within the table directly with no reference to other tables.  Use of the check constraints for only the allowable data to be inserted with specified data type conditions such as int, nvarchar(), money, bigint and date. Other conditions involved are also whether null values are allowed within the field or not. Insert statements can also include the functional values such as GETDATE, which will retrieve the current date and input the data to the record [2]. Filters can also be used on the statement using WHERE, this specifies certain conditions to be met to identify records matching the filtered query and input the correct data from any joined tables into the table the insert values will be entered. Creating an inner join within the insert into statement joins the table being primarily used to other tables within the same query. This will assist in providing additional data matches in other tables to fulfil the null columns. Some examples of these are found within the scripted file submission as shown in figure 3 below.
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[bookmark: _Toc153589859]Figure 3 - Inserting Values Scripts





[bookmark: _Toc153626797]Rollback and Commit Transactions
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[bookmark: _Toc153589860]Figure 4 - Testing rollback and commit transaction operations to process a customer order

Demonstrated in figure 4 testing of the rollback and commit transaction operations to process an order for a customer is performed. The usage of this operation is to first test that the transaction is working as expected and that the statements following on are executed appropriately. Checking of the order processing and creating the correct amount expected per execution. Declaring the variable Customer ID as a Scope Identity refers to the same Customer ID continuously throughout the statements ensuring that the record being updated or inserting new records are only relating to the same the Customer specified in the calling variable[3][4]. Use of the Select * From statements throughout the script allows the user to identify any errors there may be within the script and to view the outputs in stages prior to committing the whole transaction. Using the function GETDATE allows the system to generate the current date into the record, which keeps the records to the accurate up to date. Timestamp functions may also be used, which provides more accurate data. Commonly used to track when records are edited or updated as well as when they are originally created. Inner joins are used within the statements to match data from other tables to another allowing data to be pulled from other tables to create records. In update statements use of the case statement allows users to specify the record to be updated when a certain condition is met, otherwise the statement will return another value also specified by the user. Then running of the statements with rollback operation to view the results and outputs before committing to the transaction in the final stage.
[bookmark: _Toc153626798]SQL Files with comments:
[bookmark: _Toc153626799]File 1
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[bookmark: _Toc153589861]Figure 5 - Creation of tables including referential integrity checks 
Figure 5 shows the creation of the tables in the database with referential integrity checks included within the create table statements and the file contains comments defining the scripts of SQL code. 
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[bookmark: _Toc153589862]Figure 6 - Additional check constraints added to the tables
Figure 6 as shown above demonstrates the use of additional validation checks with logical expressions to validate the data being inserted into the tables or records by adhering to the database developer’s specific requests for how the data is to be inserted into the database [5].
[bookmark: _Toc153626800]File 2
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[bookmark: _Toc153589863]Figure 7 - Population of Tables with Sample Data
As shown in Figure 7, the database tables have been populated with sample data using the insert into statement to create new records. Testing of the transaction by using the rollback operator allows the values, which is being inserted to be checked and ensuring that only 1 record is being inserted into the table per transaction prior to committing to the transaction [6]. 
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[bookmark: _Toc153589864]Figure 8 - Testing carried out to validate the checks
Testing of the validation checks have been executed for the postcode to check the postcode is following the validation rules specified by the check constraints. As shown in Figure 8, the check constraint has identified an error within the data input and raised an error within the insert into statement showing the check is working to validate the data upon entry of data. 
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Figure 9 - Evidence of Rollback and Commit transactions used (first screenshot)
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[bookmark: _Toc153589866]Figure 10 -  Evidence of Rollback and Commit transactions used (Second screenshot)
[image: A screenshot of a computer

Description automatically generated]

[bookmark: _Toc153589867]Figure 11 - Evidence of Rollback and Commit transactions used (third screenshot)
Figures 9, 10 and 11 evidence the use of the rollback and commit transaction operations during the script of the code to provide the user with testing ensuring that there are no errors with the process of the customers' orders being input into the database. Running of the rollback operator allows users to configure the code of the script to make sure the process performs as expected and make any additional changes or alterations to the script prior to committing a transaction.









[bookmark: _Toc153626801]Task 2

[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc153589868]Figure 12 - ERD showing Database Schema Model Including tables, column names, data types, keys and constraints
ERD Diagrams are used as planning for the design of the Database Schema Model in depth. As demonstrated in Figure 12, this type of diagram helps database designers to execute and plan the database schema model prior to beginning the coding process helping coders execute and script the database in its entirety and gives a reference of guidance to other developers an ease of access to understanding the database in a much more clear and concise way. The fundamentals of this type of diagram are to identify the different types of relationships between the tables, fields and the constraints and keys relative to the individual tables and relationships. Including a view of the structure the schema is following.
[bookmark: _Toc153626802]Summary

To summarise, this report identifies the knowledge gained for SQL coding throughout this process and the database design has been substantiative to the relative importance of this course. Identifying different types of coding syntax and expressions to achieve the creation of the database and to create links between tables, population of the database with sample data, executing queries and statements to allow data manipulation, as well as being able to process an order for a customer from start to finish in one single transaction. Looking at the successes of this study, also identified that improvements could be made to this database by continuation of further testing of the processes and developing more knowledge on more complex check constraints to validate the data input with more depth, further normalisation of the process could also be performed making the database even more efficient at performing.Top of Form
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USE [MelodyHub]
60
-- Ensuring the script uses the database Melodyhwb

EIBEGIN TRAN
-- This operator begins the whole transaction

EIINSERT INTO [MelodyHub].[dbo].[CustomerInfo]
( [Fname],
[Sname],
[PhoneNo],
[Email],
[Address],
[city],
[Country],
[Postcode]
VALUES
( Fraser’,
*30hnson”,
*07643867425",
*f.johnson11ghotmail. con’,
*14 Cardiff Road’,
*Cardiff’,
“Hales’,
'CF3 7B )
-- Inserting of the customer information to begin the order

DECLARE @CustomerID INT = SCOPE_IDENTITY()
-- To declare the system generated ID to call throughout the rest of this code/script

SELECT * FROM [MelodyHub].[dbo].[CustomerInfo]
-- Displays the results of the output and this is completed throughout the script to ensure the script runs correctly and check any errors

EIINSERT INTO [MelodyHwb].[dbo].[Sales]
( [CustomerID],

[ProductID],

[ProductName],

[Qtyordered],

[Date],

[Total] )

SELECT DISTINCT
@CustomerID,
fProductInl,
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Use the MelodyHub database
USE MelodyHub
60

EIBEGIN TRAN

-- Creation of the Product table
SICREATE TABLE Product
(
[Product1D] INT IDENTITY(1,1) PRIMARY KEY,
-- Unique identifier for each row using the Primary key and selecting identity give the row a system generated number.
[ProductName]  NVARCHAR(58) NOT NULL,
-- Use of the datatype nvarchar specifies a string type of data to be inserted.
-~ Not Null is not allowing any null values in this field.
[Description]  NVARCHAR(155) NOT NULL,
[Price] MONEY NOT NULL,
-- Datatype specified as money
[OtyInstock] ~ INT NOT NULL
-- Int specifies a numerical value to be inserted allowing up to 16 digits

EICREATE TABLE Sales
(
[SalesID] INT IDENTITY(1,1) PRIMARY KEY,
[CustomerID]  INT NOT NULL,
[Product1D] INT NOT NULL,
[ProductName] ~ NVARCHAR(58) NOT NULL,
-- The datatype with a () after it for nvarchar values is used to specify the maximum amount of values allowed.
[QtyOrdered]  INT NOT NULL,
[Date] DATE NOT NULL,
[Total] MONEY NOT NULL,
FOREIGN KEY ([ProductID])  REFERENCES Product([ProductID]),
-- Foreign key makes reference to another table to pull in data and create relationships
FOREIGN KEY ([CustomerID]) REFERENCES CustomerInfo([CustomerID])
Y

-- Create the Orders table
FICREATE TABLE Orders

(
[OrderID] INT IDENTITY(1,1) PRIMARY KEY,

[CustomerID]  INT NOT NULL,
[SalesID] INT NOT NULL,

[OrerStatus]  NVARCHAR(25) NOT NULL,

[Date] DATE NOT NULL,

-- Datatype Date specifies the use of Date as the field value type
[Total] MONEY NOT NULL,
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USE [MelodyHub]
60

-- Add check constraints to each specified table
[ALTER TABLE [dbo].[CustomerInfo]
ADD CHECK (LEN([Postcode]) <= 8 AND LEN([Postcode]) >= 5)
-- Ensure that the length of the said column is equal to 5 or greater but equal to or less than 8 characters in length

LTER TABLE [dbo] . [CustomerInfo]
{Aw CHECK (LEN([PhoneNo]) >= 7 AND LEN([PhoneNo]) <= 12)
- Checking that the length of the Phonelo is between 7 and 12 characters long

FIALTER TABLE [dbo].[Delivery]
ADD CHECK (LEN([DeliveryPostcode]) »= 5 AND LEN([DeliveryPostcode]) <= 8)

LTER TABLE [dbo].[Delivery]

{Aw CHECK (LEN([Date]) = 10)
- Checking that the length of the Date is 10 characters

FIALTER TABLE [dbo].[Payment]
ADD CHECK ([CardType] TN ('Visa', 'Mastercard’, 'Maestro’, 'American Express’))
-- Making sure that the CardType is one of the values specified

FIALTER TABLE [dbo].[Payment]
ADD CHECK (LEN([CardNumber]) >= 16 AND LEN([CardNumber]) <= 19)

FIALTER TABLE [dbo].[Payment]
ADD CHECK ((LEN([SecurityCode]) = 3) AND ([SecurityCode] >= 861) AND ([SecurityCode] <= 999))
-- Ensures that the SecurityCode is 3 digits and within the range 001 up to 999

[ALTER TABLE [dbo]. [Payment]
ADD CHECK (LEN([ExpiryDate]) = 5)
i
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SELECT * FROM [MelodyHub].[dbo]. [Product];

SIINSERT INTO [MelodyHwb].[dbo].[Orders]
( [CustomerID],
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[Orderstatus],
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[Total] )

SELECT

c. [CustomerID],
s.[salesID],
*Completed",
21/05",
s.[Total]
FROM [MelodyHub] . [dbo].[Sales] s
TNNER J0TN [MelodyHwb] . [dbo].[CustomerInfo] c ON @CustomerID = s.[CustomerID]
WHERE c.[CustomerID] = @CustomerID

SELECT * FROM [MelodyHub].[dbo].[Orders]
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TEST TRANSACTIONAL ROLLBACK AND COMMIT OPERATIONS FOR CUSTOMER ORDER PROCESSING

USE [MelodyHwb]
GO
-- Ensuring the script uses the database Melodyhub

[EIBEGIN TRAN
-~ This operator begins the whole transaction

ZIINSERT INTO [MelodyHwb].[dbo].[CustomerInfo]
( [Fname],
[Sname],
[PhoneNo] ,
[Email],
[Address],
[cityl, |
[Country],
[Postcode] )
VALUES
( ‘'Fraser',
"Johnson',
'07643867425" ,
'f.johnson11@hotmail.com',
"14 Cardiff Road',
"Cardiff',
"Wales',
'CF3 7BL' )
-- Inserting of the customer information to begin the order

DECLARE @CustomerID INT = SCOPE_IDENTITY()
-- To declare the system generated ID to call throughout the rest of this code/script

SELECT * FROM [MelodyHwb].[dbo].[CustomerInfo]
-- Displays the results of the output and this is completed throughout the script to ensure the script runs correctly and check any errors

ZINSERT INTO [MelodyHwb].[dbo].[Sales]
( [CustomerID],

[ProductID],

[ProductName],

[QtyOrdered],

[Date],

BEl
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[ProductID],
[ProductName],
[QtyOrdered],
[Date],
[Total] )

SELECT DISTINCT
@CustomerID,
[ProductID],
[ProductName],
4,
GETDATE(),
[Price]*a
FROM [MelodyHub].[dbo]. [Product]
INNER JOIN [MelodyHub].[dbo].[CustomerInfo] ON @CustomerID = [CustomerID]
WHERE [ProductName] = 'Headphones'

-~ Use of the GETDATE() Function generates the current date for the value to be inserted
Connecting the the customer table with the insert statement via an inner join

SELECT * FROM [MelodyHub].[dbo].[Sales] WHERE [CustomerID] = @CustomerID

SUPDATE [MelodyHub]. [dbo] . [Product]
SET [QtyInStock] = CASE
WHEN [QtyOrdered] <= [QtyInStock] THEN ([QtyInStock] - [QtyOrdered])
ELSE [QtyInStock]
END
FROM [MelodyHub].[dbo].[Sales] s
INNER JOIN [MelodyHub].[dbo].[Product] p ON p.[ProductID] = s.[ProductID]
WHERE CustomerID = @CustomerID
This piece of the script will update the inventory level based on the sales record of the customer
Calling the declared value @CustomerID keeps the same customer being processed from beginning of the transaction to the end of the transaction

SELECT * FROM [MelodyHub].[dbo]. [Product];

= INSERT INTO [MelodyHwb].[dbo].[Orders]
( [CustomerID],

[SalesID],

[Orderstatus],

[Date],

[Total] )
SELECT

c.[CustomerID],
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SELECT
o.[OrderID],
c.[CustomerID],
c.[Address],
c.[Postcode],
o.[Date],
'In process’
FROM [MelodyHub].[dbo].[Orders] o
INNER JOIN [MelodyHub].[dbo].[CustomerInfo] c ON @CustomerID = c.[CustomerID]
WHERE @CustomerID = o.[CustomerID]

SELECT * FROM [MelodyHub].[dbo]. [Delivery]

= INSERT INTO [MelodyHub].[dbo].[Payment]
( [CustomerID],

[SalesID],

[CardType],

[Cardhumber],

[SecurityCode],

[ExpiryDate],

[TransactionDate]
SELECT

@CustomerID,

[SalesID],

‘visa',

3845456434564345

776,

‘11729,

GETDATE()
FROM [MelodyHub].[dbo].[Orders]
WHERE [CustomerID] = @CustomerID;

SELECT * FROM [MelodyHub].[dbo] . [Payment]

-~ ROLLBACK TRAN
-- Rolls back the entire transaction for testing commented out as this has now successfully been tested

COMMIT TRAN

-~ The final sage is committing to the transaction as the testing process has proved successfully placing an order and updating the inventory level





