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[bookmark: _Toc8036939]Introduction

Due to an increase in popularity, Dylan’s Book Store in Swansea require a database system that can match their processing needs whilst remaining user-friendly. A relationship diagram will be created to show how the tables in the system relate to each other. Primary keys and foreign keys will visualise the relationships between the tables and allow for more flexibility in the database system. 
 The system must allow for flexibility, meaning the user must be able to:
· Add and delete records from tables
· View records and be able to navigate between them
· Access relevant forms and reports through a main menu
· Query the system to find required information
This report accompanies the attached database system, showing evidence of the relationship diagram, outputs from the database system and how a database can be created using Structured Query Language (SQL).







1. [bookmark: _Toc8036940]Navigating the system

This section contains a brief guide for navigating around the system. Each function of the system pulls the test data from the tables found in the accompanying database.


1.1 [bookmark: _Toc8036941]User guide
The first page the user will see when opening the system is the Main Menu (see figure 1). Each button on the Main Menu performs the following function:
· View Books – Opens the form “Frm_Books” and allows the user to navigate between records with buttons such as “Next Book”
· Print list of books – Prints a list of books available, displaying selected data from the relevant tables
· Search book by rarity – Allows user to query the database and display books by the rarity searched (E.g Pre Owned)
· Print books by rarity – Allows the user to print a list of books by their rarity (E.g “First Edition”)
· Search by genre – Allows the user to query the system by searching books by genre (E.g “Comedy”)
· Print books by Author – User can print a list of books written by a specific author (E.g Stephen King)
· Print list of customers – Prints a list of registered customers
· Search for newsletter subscribers – Allows user to search for customers that are subscribed to the newsletter
· Search which member of staff made which sale – Allows user to search which staff made which sales to a customer (e.g search for staff by name to see which books they have sold)
· [image: ]Close System – Closes the database system
Figure 1 Capture of the Main Menu









[bookmark: _Toc8036942]2 Designing the system

To create the database, all attributes relating to the book shop must be arranged into tables and show how these tables will relate. To reduce redundant data, a technique called normalisation will be implemented. Normalisation uses normal forms, a series of tests that identify the optimal grouping for the attributes and visualize the suitable relationships that will ultimately support the system [1].

[bookmark: _Toc8036943]2.1 Breaking down the tables

The book shop scenario gives many potential attributes to include in our system, these attributes must follow the rules of third normal form (3NF). Normal Forms help databases eliminate redundant data without compromising the integrity of it [2]. Consider how much information can be held about the books in the system. The table below shows the list of attributes relate to the book.
Tbl_Book
	ISBN
	Book Title
	Author Name
	Genre
	Cost
	Publication Date
	Book Rarity
	Publisher

	
	
	
	
	
	
	
	



The attributes that do not depend on a key attribute must be placed into another table. For example, an author will only have one publisher, but that publisher may have many authors. By following this rule and making the attribute “Author Name” a Primary Key, we can break down the table into further tables.
Tbl_Books
	ISBN
	Book Title
	Author Name (PK)
	Genre
	Cost
	Publication date
	Book Rarity

	
	
	
	
	
	
	



Tbl_Author
	Author Name (FK)
	Publisher

	
	




Publisher is not dependent on the book as the publisher is assigned to an author. Therefore, a table called “Author” is created and “Author Name” is used as a foreign key to link the tables.


[bookmark: _Toc8036944]2.2 Relationship diagram.

A relationship diagram helps visualise our database by showing us the following:
· Attributes within the system
· How these attributes relate [3]

After all tables are broken down to follow 3NF, they are then arranged to create an Entity Relationship Diagram (ERD).  These diagrams can show us the type of relationship between tables, see figure 2 on the next page for the ERD created for the book shop.






[image: ]	Figure 2 Entity Relationship Diagram for Book shop


Tables can have the following types of relationships: 
· One to One (BookStore – Stock)
· One to Many (E.G Author – Book)
· Many to Many (E.G BookShop Staff – SaleOfBook)

The nature of the relationships between the tables must allow for the data to be updated. Staff at the bookstore must be able to edit, add and remove records from the system. If the relationships do not work, the database will not be able to fulfil its purpose. Primary keys and foreign keys are present in each table to allow for the identification of table records.

A newer version of the ERD is included in the database system where changes were made to meet the demands of the system. For example:
· In the new “Customer Profile” table, there is no Preferred Genre attribute. This was initially intended to relate to the “Newsletter” customers receive so that the customers would receive books they like based on their purchase history. The system was unable to reflect this and so was removed from the table
· The newer “Bookshop staff” table now includes “Sale ID” as a foreign key from the “SaleofBook” table. This grants the system the function to search which member of staff made which sale
· The older version of the “Author” table used to include a “Pen name” attribute, this was removed as it was essentially the same content as the attribute “Author name”











[bookmark: _Toc8036945]3 Output from the system

This section contains screenshots from different elements of the database system such as reports, forms and queries.
The system includes Macros, these are used to perform several functions at one time. For example, the “Newsletter Macro” allows staff to search for customers that are subscribers to the newsletter and will generate a report which they can then print.


[bookmark: _Toc8036946]3.1 Report screenshots
[image: ][image: ]Figure 3 Book reports
Figure 4 Customer profile report


[image: ]
Figure 5 A list of first edition book

[image: ]These reports are all generated based on the test data in the system. If the user edits the data using the forms seen in the next section, they will need to generate a new report to reflect these changes. Figure 5 above is a result of a query, where the user can search for a specific item. In this case, the user can search for books of a certain rarity, figure 5 is showing a search for First Edition books.Figure 6 Stock list report


[bookmark: _Toc8036947]3.2 Form screenshots
[image: ]



Figure 7 Book form – Staff can add, delete and search for books in the system using this form

[image: ]
Figure 8 Staff Form - This form allows users to search for staff members, orders they have made and sales they have made

[image: ]Figure 9 Stock form  - Users can search for books in stock by ISBN number and print a stocklist as a form
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SQL is a language that enables users to create databases, add records to them and retrieve data from these records [4]. This section contains screenshots that show how SQL can be implemented to:
· Create tables by using the ‘CREATE TABLE’ function
· Insert Data by using the ‘INSERT’ function
· Retrieve data by using the ‘SELECT’ function

[image: ]Figure 10 Creating the Author Table using SQL







[image: ]Figure 10 shows how the ‘Author’ table can be created using SQL. The table name ‘Author’ follows the function ‘CREATE TABLE’ and the attributes ‘Author_Name’ and ‘Publisher’ are created. Rules can also be set so that each attribute has a maximum number of characters when inserting data. This can be done by inserting ‘TEXT(x)’ after the attribute name. Primary keys can also be set. In this table, ‘Author_Name’ is the primary key, this is set by inserting the command ‘CONSTRAINT’ and then setting the attribute as the Primary key. See figure 11 below for the output.Figure 11 Table output - Author_Name is set as Primary Key


Below is another example of creating tables using SQL, this time it is the ‘Book’ table.




[image: ]Figure 12 Creating the Book table with SQL




Figure 12 shows that the ‘ISBN’ attribute will be the primary key of this table. It also shows that the ‘Author_Name’ from the ‘Author’ table will show as a foreign key. See figure 13 for the output.Figure 13 - The Book Table

[image: ]




It is also possible to retrieve certain data using SQL. Using the commands ‘SELECT’, ‘FROM’, and ‘WHERE’ allows users to retrieve specific data from the system. See figure 14 below for an example. This shows a query where the user would like to see the ‘Book Title’ from the table ‘Tbl_Books’ where the genre is ‘Horror’. 
[image: ]


Figure 14 - Using SQL to search


Figure 15 below shows the output of this.

[image: ]
Figure 15 Output of SQL search
[bookmark: _Toc8036949]Conclusion

The system created meets the needs of the Book shop. It allows users to search for books, staff, customers and transactions made whilst maintaining a user-friendly interface. Although it was not included in the final database, it has the ability to allow the user to find out information regarding supply orders and the suppliers themselves. The relationships between the tables in the system allow for data retrieval when querying the system, therefore making the system a valuable asset to Dylan’s Book Store and allows room for future improvements.
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I1SBN Book Title Author Name Genre. Cost  Publication
s7-2-53-124-f Winds of Winter George RR martin Drama £28.99 01/07,
156-2-42-563-1 Clash of Kings. George RR Martin Fantasy £74.99 08/01,
224-1-25-125-7 The Shining. Stephen King Horror £4.99 05/01,
290-2-34-122-8 Mort Terry Pratchett Comedy £2.99 01/01,
521-0-12-117-9 Good Omens Terry Pratchett Comedy £7.99 01/01,
752-5-12-845-3 Outlander Diana Gabaladon Romance £19.99 01/01,
802-2-12-125-1 Pet Semetary Stephen King Horror £6.99 01/01,
873-4-12-221-1 Storm of Swords George RR Martin Fantasy £74.99 08/01,
901-5-12-886-2 Dragonfly in Amber Diana Gabaladon Romance £16.99 09/01,
958-4-16-142-1 Game of Thrones. George RR Martin Fantasy £89.99 02/02,
991-2-42-787-2 Coraline Neil Gaiman Fantasy £12.99 04/02,
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Customer ID_ Forename surname Address Post code Mobile Number Email ach
BESSSS Ben Adams 3 station Road Swansea CFSS8HH 7754855 [ba@gma
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E19980 Ellis Jones 4 Main Street 5A23PH 9945624 [EJ@msn.
sT1154 sam Thomas 3 Other street CFa 1PH 7715123 [sT@yahc
161993 Jeft Goldblum 9 Main Street CFs 6am 778765465 | JG@gma
MT8857 || mark Taylor 9 Fakeroad 5A4 aHT 7679869 MT@hot
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Book Rarity BookTitle Author Name cost
First edition, Second edition, || Clash of Kings George RR Martin €74.99
pre-Owned
First edition, Second edition, || Storm of swords George RR Martin £7.99
pre-Owned
First edition, Second edition, ||Game of Thrones George RR Martin £89.99
Pre-Owned
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959-4-16-142-1 88990 3
991-2.42-787-2 88990 1
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