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[bookmark: _Toc186455509]Introduction
AdventureWorks Cycles are a well known retailer that specialises in the sale of a wide variety of bicycles and accessories produced by themselves or by other manufacturers. This report will be focused on the design and creation of a database to extend AdventureWorks’ reach to customers and also to renew their operations.
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[bookmark: _Toc186455468]Figure 1 - Image of Proposed Entity Relationship Diagram
In my entity relationship diagram I plan the primary keys to be ID related e.g. Product ID, Order ID etc. which will help with easier retrieval of data. Foreign keys will mainly exist within the products, orders and Reviews table. In particular the foreign key in the products table will be the Manufacturer, in the orders table it will be the price of the product(s) and the customer’s account details (If they made an account), and in the reviews table it will also be the customer's account details alongside the details of the product that the customer wants to review.
The database will follow the 1st, 2nd and 3rd normal form design approaches. The 1st normal form (1NF) approach requires each row in a database to have one unique value and each row must be identifiable via a primary key, the 2nd normal form (2NF) approach includes 1NF with the addition of removing partial dependencies which includes creating separate tables for values that are related to multiple other values and then connecting the tables with foreign keys, Lastly, 3rd normal form (3NF) implements both 1NF and 2NF with the addition of requiring the removal of columns that don’t rely on a primary key and tables in 3NF can only be dependant on one primary key.[1][2]	Comment by Jonathan Lesmond (2300728): Define
[bookmark: _Toc186455511]Database Implementation
[bookmark: _Toc186455512]Creating the Tables
[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc186455469]Figure 2 - Products Table.
Figure 2 shows part of my SQL code for the creation of the tables in the AdventureWorks database, a detail that I decided to use in the entire SQL program was giving unique labels for similar named columns, for example, ‘PName’  is short for Product Name as other tables such as the Manufacturers table in figure 3 will has similarly named column (‘MName’), doing this will be useful for tracking which products are owned certain manufacturers, Name is also a reserved word in SQL so labelling a column ‘Name’ will interrupt basic querying.
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[bookmark: _Toc186455470]Figure 3 - Customers Table.
The customers table in figure 3 will allow customers to create an account with AdventureWorks. The password, first name, surname and email address columns are required to successfully create an account, this is because these values will be used to confirm orders.
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[bookmark: _Toc186455471]Figure 4 – Orders Table.	Comment by Jonathan Lesmond (2300728): Update
Figure 4 shows the orders table which will be the biggest and most complex table in the database due to the amount of information needed to complete an order, the table will also have foreign keys which are the customer’s first and last name as shown in figure 3.
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[bookmark: _Toc186455472]Figure 5 - Manufacturers Table.
Having a table dedicated to the manufacturers can help AdventureWorks in terms of ease of access to contact information, this will be useful if a product is reported as broken or if products have been recalled due to a defect etc.
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[bookmark: _Toc186455473]Figure 6 - Reviews Table.
A table for feedback will be created within the database to help AdventureWorks see what is going well and wrong with the quality of products or services that they offer, the reviews will use the popular format of a five-point Likert scale presented as ‘SooF’ in figure 5 to score the quality of products, ‘SooF’ will also be a required value as it is the most important part of the review it will also be defined as a float to help with more accurate ratings. The reviews table will also use foreign keys referring to the Product’s name and Customer’s first and last name.
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[bookmark: _Toc186455474]Figure 8 - Inserting Values into Products Table.
I decided to leave out the product’s descriptions so that it is easier to read and create, the product descriptions will be added as a separate line of code.
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[bookmark: _Toc186455475]Figure 9 - Inserting Values into the Customers Table.
Because of AdventureWorks’ website, we should assume that they sell to customers across the UK and having multiple stores across the UK hence the widespread of customer’s home locations.
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[bookmark: _Toc186455476]Figure 10 - Inserting Values into Manufacturers Table.	Comment by Jonathan Lesmond (2300728): Fix and Update
Similar to the Customer’ s table, we should assume that AdventureWorks work with companies based in different areas, for ease of implementation we will use UK locations.
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[bookmark: _Toc186455477]Figure 11 -  Trigger for Updating Stock.	Comment by Jonathan Lesmond (2300728): Add Testing Results
Figure 10 is a trigger to update the stock available for a specific product which initiates when a new record in the Orders table is made.
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[bookmark: _Toc186455478]Figure 12 - Results from Testing Code in Figure 11.
Figure 12 demonstrates the effect of the trigger in figure 11 after inserting 4 records into the Orders table
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[bookmark: _Toc186455479]Figure 13 - Procedure for New Stock Delivery.	Comment by Jonathan Lesmond (2300728): Show Testing Results	Comment by Jonathan Lesmond (2300728): Update
The procedure shown in figure 11 refreshes the amount of stock available in the products table to reflect the amount of fresh products received in the delivery.
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[bookmark: _Toc186455480]Figure 14 - Products Table Before and After Calling the Procedure in Figure 13.
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[bookmark: _Toc186455481]Figure 15 - Updating Order Status with Transactions.
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[bookmark: _Toc186455482]Figure 16 – Orders Table Before and After Executing Code from Figure 15.
Figure 14 shows an example of a transaction to change the order status of a specific record as shown in figure 15 after the execution of figure 14 every order has now been delivered.
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[bookmark: _Toc186455483]Figure 17 - Rolling Back an Order.
[bookmark: _Toc186455515]Performance Enhancements
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[bookmark: _Toc186455484]Figure 18 - Creation of Indexes for Customer and Products Information.
Indexes are useful for finding data quickly by making a pointer to the data into the table, this is especially useful in a table with a lot of records and have a set of columns that are frequently accessed, otherwise a normal SQL program will search each row one-by-one to fulfil a select query. [3] [4] 
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 create table Orders(
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' create table Manufacturers(
ManufacturerlD int primary key auto_increment,
MName varchar(50),

MEmail varchar(50),

PName varchar(50),

MContactNumber
HOStreetAddress varchar(50),

HOPostcode varchar(50),

foreign key (PName) references Products(PName)

#HO - Head Ofice
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insert into Products(PName, Category, Manufacturer, Price, StockAvailable) values
(Glide 1, Hybrid Model, ‘Surface’, 270, 100),
(Tempo', Mountain Bike', Ryth, 300, 80),
(Maching, Road Bike', Deus, 189, 38),
(Oscura, Hybrid Modef, ‘Sehvai, 177, 29),
(Rev.T, "Accessories’, ‘Surface’, 50, 110);
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insert into Products(PName, Category, Manufacturer, Price, StockAvailable) values
(Maxin, ‘Mountain Bike', Deus’, 240, 0);
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insert into Products(PName, Category, Manufacturer, Price, StockAvailable) values
(Summit, Mountain Bike', ‘AdventureWorks', 315, 12),
(Strutter, Road Bike', ‘AdventureWorks’, 200, 20);




image11.png
ProductCode  PName  Category  Manufacturer  Price PDescription _Stockavaiable

Gide 1 HybridModel  Surface 2p
Tempo  Mountainike Rythm
Machina RoadBke  Deus —
Osara  HybridModel  Selva

Rev.l  Accessories  Surface

Maxim  MountainBke Deus

Summit  MountainBke  AdventureWorks.

Stutter  RoadBke  AdventureWorks.
res

0
159
P
EY

20
315
0

ENewE GRS
ferncoguses




image12.png
insert into Customers(CPassword, CFirstname, CSurmame, CEmail, MobileNo, HouseNo, StreetName, County, Postcode) values
(LA1X3, “Jonathan', esmond,, Tesmond@inbox.corm, 07477570064, 2, 'Kings Road, ‘Swansea’, 'SA1 8FE),
(CGH!, Martha, Bosworth', MBoth@email.cor, 07497532464, 23, Thames Road, 'Maidenhead, 'SL3 9UI),
(bluesky9T, Miiam', ‘Cotswold, ‘mimi31@inbox.co, 07991788006, 83, Canary Close’, ‘Bracknelr, 'SL9 4GH),
(ResetEP10, Marianne', ‘Augustine’, ‘mari2augustine@email.corr, 07027380098, 45, 'Kensington Road, ‘Cardiff, ‘CF10 9RE),
(92982Wb, William', ‘Basingstoke', WillamBas@inbox.con, 07344719505, 14, Waterloo Estate’, ‘Bristol, 'BRS TOP’);
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image14.png
insert into Manufacturers(MName, MEmail, MContactNumber, HOStreetAddress, HOPostcode) values
(Surface’, support@Surface cor, 0206798321, 1 Fenchurch Street, Oxfordshire’, 'OX15 6YS),
(Rythm, 'senices@rythm.com, 0200369162, 3 Westminister Close, Reading’, REA4 THN),
(Deus’, Enquiries@Deus corr, 0208729344, 18 Abingdon Road, Southamptorr, 'SOU4 00P),
(Selval, Help@Seiva.co.uk, 0208834231, '35 Canterbury Street, Mitton Keynes', MK12 60S);

insert into Manufacturers(MName, MEmail, MContactNumber, HOStreetAddress, HOPostcode) values
(AdventureWorks', Info@adventureworks.co.uk, 0204514790, "4 Peascod Strest, Windsor, 'SL4 50N);
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]

delimiter 55
create trigger ProductSold after insert on Orders
for each row

begin # Updates stock after new order
update Products
set StockAvailable = StockAvailable - 1
‘where PName = new.PName;

end $§
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insert into Products(PName, Category, Manufacturer, Price, StockAvailable) values.
(Glide 1, Hybrid Model, ‘Surface’, 270, 100),
(Tempo', Mountain Bike', Ryth, 300, 80),
(Maching, Road Bike', Deus, 189, 38),
(Oscura, Hybrid Modef, ‘Sehvai, 177, 29),
(Rev.T, "Accessories’, ‘Surface’, 50, 110);
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insert into Orders(CFirstname, CSumame,CEmail, PName, Price, CardNo, CardExpiryDate, CardCVC, StreetAddress, Postcode, OrderStatus) values
(Marianne’, ‘Augustine’, ‘mari2augustine@email.cor, ‘Machina', 189, 4336807065320064, '2027-06-01, 404, 45 Kensington Road, Cardiff,'CF10 9RE', Delivered),
(Jonathar, Lesmond, Tesmond@inbox. com’, ‘Oscura), 177, T753245035451973, "2026-01-01, 573, 2 Kings Road, Swansea’, 'SA1 8FE, In Transit)]
(Martha', Bosworth', ‘MBoth@email.com’, 'Machina', 189, 5673691078902054, 2026-11-07, 900, ‘23 Thames Road, Maidenhead’, 'SL3 U, Delivered),
(Jonathan', Lesmond,, lesmond@inbox.corm, Rev. 1, 50, 3323615889052468, 2027-08-01', 214, 2 Kings Road, Swansea’,'SA1 8FE', Delivered),
(Willian, Basingstoke', WillamBas@inbox.com’, Tempo', 300, 4579064138326000, '2026-09-01,767, '14 Waterloo Estate, Bristo, 'BRS 70P', Delivered’);
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delimiter 55
#  AoS = Amount of Stock
create procedure FreshStock (in PCode int, in AS in)

begin # Updates stock after delivery of fresh products
update Products
set StockAvailable = AoS where ProductCode = PCode;

end §§

delimiter ;
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call FreshStock(s, 40);




image22.png
Rev.l  Accessories  Surface 110

50
Maxim  MountainBke Deus 20




image23.png
Rev.l  Accessories  Surface 110

0
Maxim  MountainBke Deus 20 r)




image24.png
delimiter 55

start transaction;
update Orders set OrderStatus
commit;

end §§

delimiter ;
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OrderCode  CFirstname _ CSurname  CEmail PName  Price  CardNo CardExpiryDate  CardCVC _ Streetaddress. Postcode  OrderStatus.
1 Mariane  Augustne  meri2augustneGemal.com Machina 189  433807065320054 20270601 404 45Kensington Road, Cardf  CFIDSRE  Delvered

2 Jonathan  Lesmond  lesmond@inbox.com Osara 177 7751403545197 20260101 573 2Kings Road, Swansea SALGFE  InTransit

3 Martha  Bosworth  MBoth@emai.com Machina 189  SS7SOI7E0N54 20261101 900 23Thames Road, Maidenhead  SL3SUL  Delvered

4 Wiiam  Basngstoke  Wilamas@inbox.com  Tempo 300  4579064138326000 20260901 767 14Wateroo Estate Bristol  BR570P  Delivered

s Mariane  Augustne  maridaugustneGemal.com Machina 189 4338070530054 20270601 404 45Kensington Road, Cardiff  CFIDSRE  Deivered
7 Jonathan  Lesmond lesmond@inbox.com Rev.i 50  3323515889052468 2027-08-01 214 2 KingsRoad Swansea SALSFE  Delvered
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OrderCode  CFirstname  CSumame  CEmail PName  Price CardNo CardExpiryDate  CardCVC _ Strestaddress Postcode _ OrderStatus.
1 Mariane  Augustne  meri2augustneGemal.com Machina 189  433807065320054 20270601 404 45Kensington Road, Cardff  CFIDSRE  Delvered

2 Jonathan  Lesmond  lesmond@inbox.com Osara 177 7751403545197 20260101 573 2Kings Road, Swansea SALGFE  Delvered

3 Martha  Bosworth  MBoth@emai.com Machina 189  SS7SOI7E0N54 20261101 900 23Thames Road, Maidenhead  SL3SUL  Devered

4 Wiiam  Basngstoke  Wilamas@inbox.com  Tempo 300  4579064138326000 20260901 767 14Wateroo Estate Bristol  BR570P  Delivered

s Mariane  Augustne  maridaugustneGemal.com Machina 189 4338070530054 20270601 404 45Kensington Road, Cardiff  CFIDSRE  Deivered
7 Jonathan  Lesmond  lesmond@nbox.com Rev.l 50 3323515889052468 20270801 214 2KingsRoad Swansea SALGFE  Delivered
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delimiter 55
start transaction;
begin

ert into Orders(CFirstname, CSumame,CEmail, PName, Price, CardNo, CardExpiryDate, CardCVC, StreetAddress, Postcode, OrderStatus) values

(Martha', Bosworth', MBoth@email. com’, ‘Maxim', 240, 5573591078902054, '2026-11-01, 900, 23 Thames Road, Maidenhead, 'SL3 9UI, Paid);
rollback;

end 5
delimiter ;
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create index Customerinfo on Customers(CustomerlD, CFirstname, CSumame, CEmail);
create index Productsinfo on Products(ProductCode, PName, Category,Price);
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