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[bookmark: _Toc186986170]Introduction
This report provides evidence and rationale for a database created for AdventureWorks Cycles, a cycling manufacturer. The report begins with an Entity Relationship Diagram outlining the proposed database design. Section 1 of the report provides screenshots of database creation, integrity constraints, and check constraints are provided. The report then provides evidence of two commit and rollback operations and performance tuning enhancements, with rationale for both included in sections 2 and 3 respectively.





















[bookmark: _Toc186986171]Entity Relationship Diagram
[image: A diagram of a relationship diagram
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Note: PDF copy available within uploaded zipped file, alongside SQL code.
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1: Generating table structure/referential integrity constraints/check constraints

[image: A close up of a message
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[image: A group of colorful text

Description automatically generated with medium confidence]
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[image: A text on a white background
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[image: A close up of text
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[image: A screenshot of a computer code
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[image: A screenshot of a computer code
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2: Data Population

[image: A close-up of a computer code
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[image: A screenshot of a computer code
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[image: A close-up of a computer code
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3: Validating Constraints

3.1 - Test 1 – product table constraint testing

Test conducted
[image: A close-up of a computer screen
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Result
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3.2 - Test 2 – product table constraint testing
Test conducted

[image: A close-up of a check
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Result
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3.3 - Test 3 – product table constraint testing
Test conducted

[image: A screenshot of a computer
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Result – Incorrect result acheived
[image: ]
Steps taken to remedy error
1. Review product table.
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[image: A screenshot of a computer

Description automatically generated]
2. Delete invalid entry.
[image: A close up of words

Description automatically generated]
3. Add new constraint to original product table.
[image: A close-up of text
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4. Testing new constraint 
[image: A close-up of a computer code
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5. Desired result seen – constraint effective.
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3.4 – Test 4 – manufacturer table constraint testing
Test conducted
[image: A close-up of a computer code
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[image: A screenshot of a computer code

Description automatically generated]
Result (executed in order as above)
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3.5 – Test 5 – product category table constraint testing 
Test conducted
[image: A screenshot of a computer

Description automatically generated]
Result (executed in order as above)
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3.6 – Test 6 – customer table constraint testing
Test conducted
[image: A screenshot of a computer code

Description automatically generated]
Result (executed in order as above)
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3.7 - Test 7 – Fixing error with letters in customer contact number
Test conducted
[image: ]

Result (generated an erroneous entry with letters in customer contact number)
[image: ]

Correction applied via below

[image: A screenshot of a computer
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[image: A close-up of a phone

Description automatically generated]
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Result of correction – phone number validation does not allow letters
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3.8 – Test 8 – testing constraints on order table
Test conducted
[image: A close-up of a computer screen
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Result
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Test 3.9 – testing constraints on invoice table
Test conducted
[image: A screenshot of a computer
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Result
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3.10 - Test 10 – testing constraints on review table
Test conducted
[image: A screenshot of a computer
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Result
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3.11 – Test 11 – Testing FK constraint
[image: ]
Output:
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3.12 – Test 12  -Testing FK constraint
[image: A close-up of a computer screen
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Result:
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3.13 – Test 13 – Testing FK constraint
[image: A close-up of a computer screen
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Result:
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4: Rollback/Commit Operations
4.1 – Example 1 – updating customer phone number 
[image: A screenshot of a computer program
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4.2 – Example 2 – Inserting new manufacturer and product

[image: A close up of a computer screen
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Description automatically generated]
5: Performance Tuning Enhancements
5.1 – Secondary index on product type

[image: A close-up of a white background
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[image: A computer code with black text

Description automatically generated]
Result of above explain select query – index created used:
[image: ]
5.2 – Secondary index on payment status
[image: A close-up of a screen
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Result of explain select query – created index used:
[image: ]
5.3 – Secondary index on customer email
[image: A close up of a message
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[image: A close up of a text
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Result of explain select query – created index used:
[image: ]
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Section 2 – Transactional Scenario - Commit and Rollback Operations
AdventureWorks Cycle’s database would benefit from the use of transactions utilising Commit and Rollback commands. These are used to ensure that changes made to the database are saved when appropriate, or are reversed if, for example, a check constraint is violated or a process is not fully completed [11].  Commit and Rollback operations can be stored within procedures and called to speed up data entry in the system or link tables.
I have included 2 examples of the above in Point 4 of Section 1 above. The first creates a simple procedure involving a speedier updating of a customer number into the database, but does not use commit and rollback. The issue with this is that data may be partially entered into the database which is incomplete if multiple queries are run, or will not notify the user that an error has occurred, as per the following example:
[image: ]
Above the call has been completed, but no message appears to confirm that nothing is added (as no customerID 99 exists).
The second example operation does include a transaction, utilising commit and rollback to add a new product and manufacturer into the database. The transaction begins by inserting details into the manufacturer table as per user input, and then by declaring that the local ID new_categoryID is equal to the categoryID from the product_category table. If the ID does not exist and is NULL, the transaction is rolled back (i.e. a category is added which is not in the category table, which undoes the entire procedure with a custom error message appearing in that circumstance, avoiding the issue noted above). However, if all steps are successful then commit is utilised to commit the transaction. 
This ensures that the new manufacturer and product details are only added to the database if they relate to one of the defined product categories as per the check constraint in that table. This ensures that, for example, a manufacturer is not added to the database part way through the process, avoiding the issue outlined above in a multi-step transaction scenario. 




[bookmark: _Toc186986174]Section 3 – Secondary Indexing for Performance
Secondary indexing can be utilised in AdventureWorks database by creating an index on commonly used search criteria. The benefits of such include faster execution “for large data sets where time and resources required for data retrieval operations can be significant” [12]. 
Over time, Adventureworks will builds its business and its database will increase in size as more products, manufacturers and customers are added.  The increased database size will require additional computing power to execute queries, for which secondary indexing can be beneficial.
For the purposes of creating several secondary indexes for AdventureWorks, the following commonly executed queries have been considered:
1. Customers or staff may wish to frequently view products by category type, perhaps to recommend a particular product to a customer from a list of products falling into a particular category, or to check stock quantity of certain product categories.
2. Employees and management may wish to frequently view the payment status of outstanding invoices, or customers may wish to query if they have any outstanding invoices to pay.
3. Employees may be asked to update customer details frequently, or customers themselves may wish to view their details, such as email, to update these themselves on a corporate website.
Noting these 3 examples, 3 secondary indexes have been created as per Part 5 of Section 1 above. The three queries do the following:
· The first allows indexing by category type to speed up searches in the example above.
· The second allows indexing on the ‘Paid’ ‘Unpaid’ attribute to speed up paid and unpaid invoice searching.
· The third allows for speedier searching on customer emails.
 In each case, the Explain statement has been utilized to evidence that the secondary indexes have been used within the query. Given the indexing may result in reduced compiling time for queries and therefore less computational power, indexing could result in lower costs to AdventureWorks Cycles in running its database, as well as allowing for more efficient searches.
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image4.png
® () CREATE TABLE manufacturer(
manufacturerID INT auto_increment,
manufacturerName VARCHAR(18@) NOT NULL UNIQUE CHECK (manufacturerName <> *° AND LENGTH(manufacturerName) > 3), -- String, cannot be null, cannot be a blank string, and assuming no manufacturer has
manufactureraddressl VARCHAR(18@) NOT NULL CHECK (manufacturerAddressl <> ''),
manufactureraddress2 VARCHAR (128) NOT NULL CHECK (manufacturerAddress2 <> '),
manufacturerCity VARCHAR(182) NOT NULL CHECK (manufacturerCity <> '°),
manufacturerPostcode VARCHAR(5@) NOT NULL CHECK (manufacturerPostcode REGEXP '~[a-zA-78-9]+8'), -- See sources [3] and [4] in References - REGEXP allows for string constraints and examples provide
PRIMARY KEY (manufacturerID)

)
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® ) CREATE TABLE product_category (
categoryID INT auto_increment,
categoryType VARCHAR(18@) NOT NULL CHECK (CategoryType IN ('Accessories’, 'Bike Parts’, 'Road Bike', 'Mountain Bike', 'Hybrid Bike', 'Apparel’)), -- Specific categories stated as exhaustive list
PRIMARY KEY (categoryID)
R H
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® () CREATE TABLE Customer (
customerID INT auto_increment,
customerTitle VARCHAR(58) NOT NULL CHECK (customerTitle IN ('Mr’, 'Mrs’, 'Ms’, 'Master’, 'Doctor’, 'Professor’')), -- Assume limited list required - must fall within list.
customerFirstName VARCHAR(182) NOT NULL CHECK (customerfirstName <> '),
customersurname VARCHAR(182) NOT NULL CHECK (customerSurname <> ''),
customerCity VARCHAR(12@) NOT NULL CHECK (customerCity <> *'),
customerPostCode VARCHAR(18@) NOT NULL CHECK (customerPostcode REGEXP '“[a-zA-78-3]+3'), -- See references [3] and [4] this ensures no special characters can be included (as these are not vali
customerPhone VARCHAR(5@) DEFAULT NULL, -- Default NULL value for contact number unless specifically given to allow for customers who do not wish to provide a number.
customeremail VARCHAR(58) NOT NULL CHECK (customeremail REGEXP '~[a-2A-Z@-9. %+-]+@[a-zA-7@-9.-]+\.[a-2A-2]{2,}8"), -- sSee references [3] and [4] - this follows standard email format and does n
PRIMARY KEY (customerID)
B H
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® ) CREATE TABLE aw_Order ( -- Order not used to avoid using keyword as table name
orderID INT auto_increment,
customerID INT, -- FK, to later be designated as such
productID INT, -- FK, to later be designated as such
orderDate DATETIME NOT NULL,
itemQuantity INT NOT NULL CHECK (itemQuantity > @), -- Quantity of product in orders must be larger than e.
itemPrice DECIMAL(18,2) NOT NULL, -- Each unit price to be integer with 2 numbers following decimal.
orderTotal DECIMAL (12,2) GENERATED ALWAYS AS (itemQuantity * itemPrice) STORED, -- See reference [6] in References - creates a stored calculated column for total price for unit value * g
PRIMARY KEY (orderID),
FOREIGN KEY (customerID) REFERENCES Customer(customerID), -- FK referred to from customer's table.
FOREIGN KEY (productID) REFERENCES Product(productID) -- FK refererred to as constraint from product table.match
D H
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® () CREATE TABLE invoice (
invoiceID INT auto_increment,
orderID INT,
customerID INT,
paymentstatus VARCHAR(S@) NOT NULL CHECK (paymentStatus IN ("Paid”, "Unpaid")),
PRIMARY KEY (invoiceID),
FOREIGN KEY (orderID) REFERENCES aw_order(orderID),
FOREIGN KEY (customerID) REFERENCES customer(customerID)
)
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® ) CREATE TABLE reviews (
reviewID INT auto_increment,
orderID INT, -- Order number added as FK later
productID INT, -- Assume review asks for product which has been reviews
customerRating INT CHECK (customerRating BETWEEN 1 and 5), -- Note refs
reviewComment VARCHAR(522),
reviewDate DATETIME DEFAULT CURRENT_TIMESTAMP, -- See reference [S5] in
PRIMARY KEY (reviewID),
FOREIGN KEY (orderID) REFERENCES aw_order(orderID),
FOREIGN KEY (productID) REFERENCES product (productID)
R H
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. INSERT INTO manufacturer (manufacturerName, manufacturerAddressl, manufacturerAddress2, manufacturerCity, manufacturerPostcode)
VALUES
('BikeCo’, '44 Allan Street’, 'Costsweld’, 'Surrey’, 'SA3SFF'),
('Speedy Bike Ltd', '456 Elm Street', 'Building G', 'Germany', 'A4482034'),
(’z-8ike Workshop’, '789 Pine Street’, 'Floor 34', 'Chicago’, '789485'),
('Falcon Bikes & Accessories’, '31 Sand Lane', 'Room 44', 'Paris’', 'SS5LA218');
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INSERT INTO product_category (categoryType)
VALUES

('Accessories’),
('Bike Parts’),
('Road Bike'),
('mountain Bike'),
("Hybrid Bike'),
('Apparel’);
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®  INSERT INTO product (manufacturerID, categoryID, productName, productQuantity, productPrice)
VALUES
(1, 3, 'Express Z Bike', 9, 499.99), -- Example products 1-5.
(2, 2, 'Road Speeder Bike', 14, 699.58),
(3, 3, 'z-value Bike Helmet', 88, 349.75),
(1, 1, "Electric Road Bike', 52, 999.99),
(4, 4, 'kids Falcon-Speeder Bike', 12, 199.99);




image13.png
. INSERT INTO Customer (customerTitle, customerFirstName, customerSurname, customerCity, customerPostCode, customerPhone, customerEmail)
VALUES
('Mr’, *John’, 'Smith’, 'London’, 'SWIA1AA®, '@77@@9e@ee1’, 'john.smithy@iworld.com'),
('mrs’, 'emily’, 'Davis', 'Manchester', 'M14AB', NULL, 'emily.davisS4@googlemail.com'),
('Ms’, 'sophia’, 'Johnson’, 'Birmingham’, 'BISRS', '@770@900002', 'sophiaj@bringtogether.com’),
('Doctor’, 'Henry', 'Taylor', ‘Liverpool’, 'L17TR', '@77@@96eee3', 'henhent@chronicle.org'),
('Professor’, 'Grace’, 'Brown’, 'Edinburgh’, 'EHI9PH', NULL, 'graceyb@warmail.net’);
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INSERT INTO aw_order (customerID, productID, orderDate, itemQuantity, itemPrice)

VALUES
@,
@,
G,
(=
(s,

'2025-01-01 10:00:00°, 2,
‘2025-e1-82 11:30:08°, 1,
'2025-01-03 14:45:00°, 5,
'2025-81-84 16:15:00°, 3,
'2025-01-05 09:20:00°, 4,

499.99),
£99.50),
349.75),
199.99),
999.99);

-- Customer X buys X units of Product X as follows. Price noted at the end.
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] INSERT INTO invoice (orderID, customerID, paymentStatus)
VALUES
(1, 1, 'Paid’),
(2, 2, 'unpaid'),
(3, 3, 'Paid’),
(4, 4, 'unpaid'),
(5, 5, 'Paid’);

] INSERT INTO reviews (orderID, productID, customerRating, reviewComment)
VALUES
(1, 1, 5, "Excellent bike, very good ride.’),
(2, 2, 4, 'Good bike, but the seat is a bit uncomfortable, please review.'),
(3, 3, 3, "Average quality helmet, expected more durability, just average for me.'),
(4, 4, 5, 'Great bike for kids, my son loves it, thank you!'),
(5, 1, 4, 'Very powerful electric bike, slightly heavy but impressed.’);
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-- Test 1 below: Testing products table check constraints - empty string for productName

INSERT INTO product (manufacturerID, categoryID, productName, productQuantity, productPrice)

VALUES
(3, 3, "', 100, 10.00);
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© 71 14:40:34 INSERT INTO product {manufacturerlD, categorylD, productName, productQuantit... Emor Code: 3819. Check constraint ‘product_chk_1"is violated.
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-- Test 2 below: Testing products table check constraints - minus value for for productQuantity

INSERT INTO product (manufacturerID, categoryID, productName, productQuantity, productPrice)

VALUES
(35 3, 'Z-Fold Helmet Z', -100, 10.00);
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© 74 14:42:05 INSERT INTO product fmanufacturerlD, categorylD, productName, productQuantit... Emor Code: 3819. Check constraint product_chk_2" is violated.
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-- Test 3 below: esting products table check constraints - minus value for for productPrice

INSERT INTO product (manufacturerID, categoryID, productName, productQuantity, productPrice)
VALUES
a3,

-Fold Helmet 27, 100, -10.20);
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© 75 14:4253 INSERT INTO product {manufactureriD, categorylD. productName. productQuantit... 1row(s) affected
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®  SELECT * FROM product;
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productlD  manufacturerlD  categorylD  productName productQuantity  productPrice
3 3 3 Z-Value Bike Helmet 88 349.75
4 1 1 Electric Road Bike 52 999.99
5 4 4 Kids Falcon-Speeder Bke 12 199.99
6 3 3 ZFold Helmet Z 100 -10.00




image24.png
®  DELETE FROM product
WHERE productID = 6;
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®  ALTER TABLE product
ADD CONSTRAINT product_price_no_negatives
CHECK (productPrice >=2);
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INSERT INTO product (manufacturerID, categorylD, productMame, productQuantity, productPrice)
VALUES
(3, 3, 'Z-Fold Helmet 7', 120, -12.02);
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(x} 82 14:56:03 INSERT INTO product (manufacturerlD, categorylD, productName, productQuantit... Emor Code: 3819. Check constraint ‘product_price_no_negatives'is violated. 0.000 sec
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-- Test 4 below: Testing manufactuer table - empty strings / format of postcode

INSERT INTO manufacturer (manufacturerName, manufacturerAddressi, manufacturerAddress2, manufacturerCity, manufacturerPostcode)
VALUES

("', '44 Allan Street’, 'Costsweld’, 'Surrey’', 'SA3 S5FF');
INSERT INTO manufacturer (manufacturerName, manufacturerAddressi, manufacturerAddress2, manufacturerCity, manufacturerpostcode)
VALUES

('F-Bikes', "', 'Costsweld’, 'Surrey’', 'SA3 S5FF');
INSERT INTO manufacturer (manufacturerName, manufacturerAddressi, manufactureraddress2, manufacturerCity, manufacturerpostcode)

VALUES
('F-Bikes’, '44 Allan Street’, '', 'surrey’, 'SA3 SFF');
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INSERT INTO manufacturer (manufacturerName, manufacturerAddressi, manufacturerAddress2, manufacturerCity, manufacturerPostcode)

VALUES
('F-Bikes’, "44 Allan Street’, 'Cotsweld’, '‘, "SA3 SFF');

INSERT INTO manufacturer (manufacturerName, manufacturerAddressi, manufacturerAddress2, manufacturerCity, manufacturerpostcode)

VALUES
('Hold Bikes', '44 Allan Street’, 'Costsweld’, 'Coleston’, 'SA3!!! SFF');
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20000

101 15:19:37 INSERT INTO manufacturer (manufacturerName, manufacturerAddress 1, manufact...  Emor Code: 3819. Check constraint manufacturer_chk_1'is violated.
102 15:19:41 INSERT INTO manufacturer (manufacturerName, manufacturerAddress 1. manufact... Emor Code: 3819. Check constraint manufacturer_chk_2'is violated.
103 15:19:44 INSERT INTO manufacturer (manufacturerName, manufacturerAddress 1. manufact... Ermor Code: 3819. Check constraint manufacturer_chk_3'is violated.
104 15:19:48 INSERT INTO manufacturer (manufacturerName, manufacturerAddress 1. manufact... Emor Code: 3819. Check constraint manufacturer_chk_4'is violated.
105 15:19:51 INSERT INTO manufacturer imanufacturerName . manufacturerAddress 1. manufact... Emor Code: 3819. Check constraint manufacturer chk 5'is violated.
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-- Test 5 below: Checking product_category table constraints

INSERT INTO product_category (categoryType)
VALUES

(S H

INSERT INTO product_category (categoryType)
VALUES
(Next Gen Bikes');

INSERT INTO product_category (categoryType)
VALUES

(NULL);
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© 107 15:24:42 INSERT INTO product_category (category Type) VALUES () Emor Code: 3813. Check constraint ‘product_category_chk _1"
© 108 15:25:19 INSERT INTO product_category (category Type) VALUES (Next Gen Bikes) Emor Code: 3819. Check constraint product_category_chk_1"is violated.
© 109 15:25:40 INSERT INTO product_category (category Type) VALUES (NULL) Emor Code: 1048. Column ‘category Type' cannot be null
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-- Test 6 below: Testing customer constraints - email format

INSERT INTO customer (customerTitle, customerFirstName, customerSurname, customerCity, customerPostCode, customerPhone, customeremail)
VALUES

('Mr*, *John', 'Doe’, ‘London’, 'SWIA1AA', '@77@@9@@@e1’, 'john.doeeee');
INSERT INTO customer (customerTitle, customerFirstName, customerSurname, customerCity, customerPostCode, customerPhone, customeremail)

VALUES
('Mr’, 'John', 'Doe’, 'London’', 'SW1A1AA', '@770@95555', 'john.doeeee@coldmail.org');
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© 112 15:30:06 INSERT INTO customer (customerTitle, customerFirstName, customerSumame, cus... Emor Code: 3819. Check constraint ‘customer_chk_6'is violated.
© 113 15:30:56 INSERT INTO customer (customerTitle. customerFirstName, customerSumame. cus... 1row(s) affected
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. INSERT INTO customer (customerTitle, customerFirstName, customerSurname, customerCity, customerPostCode, customerPhone, customeremail)
VALUES
('Mr*, "John’, ‘Doe’, ‘London’, "SW1AlAA®, ‘@77@x00(x@35555', ‘john.doeeee@coldmail.org’);
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© 114 15:36:10 INSERT INTO customer (customerTitle, customerFirstName, customerSumame, cus... 1row(s) affected
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. SELECT * FROM custnler,l

®  DELETE FROM CUSTOMER
WHERE customerID = 7;
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ALTER TABLE customer
ADD CONSTRAINT customer_phone_no_letters
CHECK (customerPhone REGEXP '~[@-3]+3');
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. INSERT INTO customer (customerTitle, customerFirstName, customerSurname, customerCity, customerPostCode, customerPhone, customeremail)
VALUES

('Mr’, 'John', 'Doe’, ‘London’, 'SWIA1AA', '@77@xxxxx@95555', 'john.doeeee@coldmail.org');
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© 155 15:57:27 INSERT INTO customer (customerTitle, customerFirstName, customerSumame, cus... Emor Code: 3819. Check constraint ‘customer_phone_no_letters'is violated. 0.000 sec
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. SELECT * FROM aw_order;

®  INSERT INTO aw_order (customerID, productID, orderdate, itemQuantity, itemPrice)
VALUES (3, 1, NULL, 4, 450.99);
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© 157 16:05:18 INSERT INTO aw_order (customerlD, productID. orderDate, temQuantity. itemPrice) VALUES (3... Eror Code: 1048. Column ‘orderDate’ cannot be null
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-- Test 9 below - checking constraint in Invoice table

INSERT INTO invoice (orderID, customerID, paymentStatus)

VALUES
@, 4 ")
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© 158 16:08:04 INSERT INTO invoice (orderlD. customerlD, paymentStatus) VALUES (1. 4. %) Emor Code: 3819. Check constraint invoice_chk_1'is violated.
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-- Test 1@ below - testing constraint on review table

. INSERT INTO reviews (orderID, productID, customerRating, reviewComment)
VALUES

(1, 1, 9, 'Excellent bike, very good ride.');l
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© 160 16:11:12 INSERT INTO reviews (orderlD. productID, customerRating, reviewComment) VALUES (1.1, ... Emor Code: 3819. Check constraint reviews_chk_1'is violated.
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-- Test 11 below -- testing foreign key constraint using delete opertion - fails as violates FK constraint

. DELETE FROM product WHERE manufacturerID

1;
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© 415 15:13:19 DELETE FROM product WHERE manufactureriD = 1 Emor Code: 1451. Cannot delete or update a parent row: a foreign key constraint fails (aw_data’'aw_ord... 0.000 sec




image49.png
-- Test 12 below -- testing constraint in review table - fails as violates FK constraint

UPDATE reviews
SET orderID = 99
WHERE orderID
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© 416 15:15:18 UPDATE reviews SET orderlD = 99 WHERE orderiD = 1 Emor Code: 1452. Cannot add or update a child row: a foreign key constraint fails (aw_data". reviews", C...
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-- Test 13 below - testing invoice FK constraint - fails as violates FK constraint

. INSERT INTO invoice (orderID, customerID, paymentStatus)
VALUES

(1, 101, 'Paid’);
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© 417 15:17:19 INSERT INTO invoice (orderlD, customerlD, payment Status) VALUES (1. 101, "Paid) Emmor Code: 1452. Cannot add or update a child row: a foreign key constraint fails (aw_data". invoice, CO... 0
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-- Stored Procedure 1: Update customer phone mlnberi

DELIMITER $$

CREATE PROCEDURE updateCustomerPhone (

IN customer_ID INT,

newCustomerPhone VARCHAR(5@)

)

© BEGIN
UPDATE customer
SET customerPhone = newCustomerPhone
WHERE customerID = customer_ID;

- END $$
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-- stored procedure 2 - insert new manufacturer and product

DELIMITER $$

CREATE PROCEDURE newManufacturerAndProduct ( -- The below uses IN and OUT (see [8] in References) - In is what is required to be entered by the user when function called - OUT stores lo
OUT new_Manufacturer_id INT,

IN new_manufacturer_name VARCHAR(182),

IN new_manufacturer_addressl VARCHAR(12@),

IN new_manufacturer_address2 VARCHAR(192),

IN new_manufacturer_city VARCHAR(1@@),

IN new_manufacturer_postcode VARCHAR(1e@),

IN categoryType VARCHAR(129),

OUT new_product_id INT,
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IN categoryType VARCHAR(1e@),

OUT new_product_id INT,

1IN new_product_name VARCHAR(10@),
IN new_product_quantity INT,

1IN new_product_price DECIMAL(18,2)

=)

BEGIN

DECLARE new_categoryID INT; -- for linking to category table

START TRANSACTION;

INSERT INTO manufacturer (manufacturerName, manufacturerAddressl, manufacturerAddress2, manufacturerCity, manufacturerPostcode)
VALUES (new_manufacturer_name, new_manufacturer_addressl, new_manufacturer_address2, new_manufacturer_city, new_manufacturer_postcode);

SET new_Manufacturer_id = LAST_INSERT_ID();

see reference [9] in References - This gets the ID of the row inserted into manufacturer then assigns it to the new_mai
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SELECT categoryID INTO new_categoryID
FROM product_category
WHERE product_category.categoryType = categoryType; -- links to category table

INSERT INTO product (manufacturerID, categoryID, productName, productQuantity, productPrice)
VALUES (new_Manufacturer_id, new_categoryID, new_product_name, new_product_quantity, new_product_price);
SET new_product_id = LAST_INSERT_ID(); --

IF new_categoryID IS NULL THEN -- if an invalid category is provided then a null entry is created - we want to prevent this - rollback in this circumstance
ROLLBACK; -- Reverse transaction if error caught
SIGNAL SQLSTATE '458@@' -- This is used to return a generic error code - See reference [18] in references
SET MESSAGE_TEXT = 'Invalid category provided.’; -- Message set when error caught
END IE:
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END IF;

END $$
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-- Secondary Index 1 - Indexing on product type

®  CREATE INDEX index_productType ON product_category(categoryType);
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EXPLAIN SELECT product.productID, product.productName

FROM product

LEFT JOIN product_category on product.categoryID = product_category.categoryID
WHERE categoryType = 'Mountain Bike';
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-- secondary Index 2 - Filter by payment status

. CREATE INDEX index_paymentstatus ON invoice(paymentstatus);
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EXPLAIN SELECT * from invoice WHERE paymentStatus = 'Unpaid’;
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-- Secondary Index 3 - customer email

] CREATE INDEX index_customerEmail ON customer(customerEmail);
1
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EXPLAIN SELECT customerFirstName, customerSurname, customeremail FROM

customer

WHERE customeremail = 'emily.daviss4@googlemail.com’;
1
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® 429 154652 CALL updateCustomerPhone (99, 01234566700): 0 row(s) affected
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©) CREATE TABLE product( -- tables named with full words and underscores for readability (See [1] in References in assignment document)
productID INT auto_increment, -- PK defined to AI
manufacturerID INT, -- To later be designated as a foreign key when table created
categoryID INT, -- As above, to later be designated as FK
productName VARCHAR(192) NOT NULL CHECK (productName <> ''), -- ProductName cannot be null, and cannot be an empty string (See [2] in References in assignment document)
productQuantity INT CHECK (ProductQuantity >=8) DEFAULT @, -- Defaults to @, negative guantity not allowed
productPrice DECIMAL(12,2) NOT NULL DEFAULT @, -- As above, defaults to @, negtive prices not allowed
PRIMARY KEY (productID) -- PK defined like this for all tables
~);




