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[bookmark: _Toc39775446]Introduction
This report discusses the design and implementation of a database system for a bookstore named The City Book Store. The store has customers from around the country and specialises in rare (1st edition) classic titles and best sellers. The business currently processes orders manually from suppliers and specialist collectors. Due to various factors the business has gained a thriving customer base and requires a menu driven database system to improve its information processing and retrieval.

[bookmark: _Toc39775447]Database Design 
To aid in the development of the database, an ERD (Entity Relationship Diagram) was created using Microsoft Visio which can be seen in Fig 1.[1], [2] The database design includes 7 tables; Book, Publisher, Employee, Supplier, Customer, Sale and Purchase.
I. The Book table stores information regarding specific books, The title, author, blurb, edition, category, FK_Publisher, Format, and the Sale price. The FK_Publisher field records the Publisher table information via a secondary key which is unique and one to many relationships. A book can only have one publisher, but a publisher can have many books.
II. The Publisher table stores information regarding the publisher, an ID which is unique, a name, email address and phone number.
III. The Employee table stores a unique ID, the employee’s name, job title, date of birth, hire date, address details, telephone number and notes. The Employee primary key is linked to the Sale and Purchase tables via a secondary key and one to many relationship as an Employee can create many sales, and many orders but a sale can only have one employee to process, which also applies to a purchase order.
IV. The Customer table stores the values of a unique ID, customer name, address, telephone number, email address. The customer’s unique ID primary key is linked to the Sale table via a secondary key and a one to many relationships as a customer can have many sales, but each sale can only have 1 customer.
V. The Purchase table stores values for when an order of books is needed. This table is used a join between the employee, book, and supplier tables. The table also stores a timestamp and the cost of the order from a supplier.
VI. The Supplier table stores information regarding the bookstores book suppliers these being a unique ID, name, address and contact information of a supplier. This table is connected to the purchase table via a one to many relationships as a supplier can have many purchases.
VII. The Sale table stores data on the sale transaction, it stores a unique ID, a time stamp, secondary keys for customer, employee, book tables and the total sale price. 



[bookmark: _Toc39775466]Figure 1 - ERD for City Book Store Database
[bookmark: _Toc39775448]Methodology
Once the ERD database design was completed, this was then used to implement the menu driven database design. The database was created using Microsoft Access 2016.[3] 
[bookmark: _Toc39775449]Tables and data
Tables and sample data were created for each entity shown on the ERD of the database and appropriate data types were configured for each field.[4]
[bookmark: _Toc39775450]Book data table
The book table was created, and field data types configured which can be seen in Fig 2. A unique ID field was set as the primary key. Data was entered into to the Book table which can be seen in Fig 3.
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[bookmark: _Toc39775467]Figure 2 - Book Table design view
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[bookmark: _Toc39775468]Figure 3 - Book table sample data
[bookmark: _Toc39775451]Publisher data table
The Publisher table was created, with a unique ID, name field, email address field and phone number field with their respective data types. Data was then was entered into the table which can be seen in Fig 4 and 5.
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[bookmark: _Toc39775469]Figure 4 - Publisher table data types
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[bookmark: _Toc39775470]Figure 5 - Publisher sample data
[bookmark: _Toc39775452]Employee data table
The employee data table was created, and sample data was added to the table which can be seen in Fig 6 and 7.
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[bookmark: _Toc39775471]Figure 6 – Employee table field data types
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[bookmark: _Toc39775472]Figure 7 – Employee table sample data
[bookmark: _Toc39775453]Customer data table
The Customer table was created with appropriate data types for the fields and sample data was added which can be seen in Fig 8 and 9.
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[bookmark: _Toc39775473]Figure 8 - Customer table field data types
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[bookmark: _Toc39775474]Figure 9 - Customer sample data
[bookmark: _Toc39775454]Purchase data table
The Purchase table was created, with appropriate fields and their respective data types set which can be seen in Fig 10. Sample data was entered into the purchase table which can be seen in Fig 11.
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[bookmark: _Toc39775475]Figure 10 - Purchase table data types
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[bookmark: _Toc39775476]Figure 11 - Purchase table field data types
[bookmark: _Toc39775455]Supplier data table
The supplier tables fields were created, and appropriate data types applied which can be seen in Fig 12. Sample data was entered into the table which can be seen in Fig 13.
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[bookmark: _Toc39775477]Figure 12 - Suppliers table data types
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[bookmark: _Toc39775478]Figure 13 - Supplier sample data
[bookmark: _Toc39775456]Sale data table
The Sale table was created, with appropriate fields and their respective data types set which can be seen in Fig 14. Sample data was entered into the sale table which can be seen in Fig 15.
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[bookmark: _Toc39775479]Figure 14 - Sale table data types
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[bookmark: _Toc39775480]Figure 15 - Sale table field data types
[bookmark: _Toc39775457]Relationship
Relationships between the tables were added which can be seen in Fig 16.
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[bookmark: _Toc39775481]Figure 16 - Database relationship implementation
[bookmark: _Toc39775458]Forms
Forms were created to allow users to modify/update the database and to display reports. 
[bookmark: _Toc39775459]Main menu form
A main menu form was created which can be seen in Fig 17. This menu joins the other forms together as part of its user interface. The first button on the menu directs you to the sales form, which displays previous sales and allows the user to create a new sale and entered the required data which can be seen in Fig 18. A button link to the book order form is also included on the main menu which can be seen in Fig 19. There is also a button that displays employee sales which can be seen in Fig 20. 
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[bookmark: _Toc39775482]Figure 17 - Main menu form
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[bookmark: _Toc39775483]Figure 18 - Sales form
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[bookmark: _Toc39775484]Figure 19 - Purchase order form
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[bookmark: _Toc39775485]Figure 20 - Ranked employee sales form
[bookmark: _Toc39775460]Update database records form
From the main menu form there is a button that opens the update database records form, this form links the user to forms which allow the user to update / delete records from the database which can be seen in Fig 21. The first form (book details) allows a user to add new books, modify existing books which can be seen in Fig 22. The update records form also links to a customer details form which allows the user to modify customer details which can be seen in Fig 23. The form also links to publisher details form which allows a user to add / remove or update a publisher’s details which can be seen in Fig 24. A link to an employee details form is also included on the update database records form which allows a user to update/delete and create new employee onto the system which can be seen in Fig 25. The final link is to the supplier’s details form which allows a user to modify the suppliers details which can be seen in Fig 26.  
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[bookmark: _Toc39775486]Figure 21 - Update database records form
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[bookmark: _Toc39775487]Figure 22 - Update Book form
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[bookmark: _Toc39775488]Figure 23 - Update customer details form
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[bookmark: _Toc39775489]Figure 24 - Update publisher details form
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[bookmark: _Toc39775490]Figure 25 - Update employee records form
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[bookmark: _Toc39775491]Figure 26 - Update suppliers details form
[bookmark: _Toc39775461]All reports form
The main menu form links to a form which allows the user to access all database reports which can be seen in Fig 27. This form allows the user to check current stock, the total sales for each month, all sales entered in the database, display all 1st edition books in the database and to also display all customer email address which are stored in the database.
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[bookmark: _Toc39775492]Figure 27 - Reports menu form

[bookmark: _Toc39775462]Queries
SQL queries were created to allow the forms to display data correctly, 3 SQL queries were created to count the total stock.[5] The SQL query that counts the stock in value will search the book table, count each ID and the values in the purchase table and display that count which can be seen in Fig 28.   The SQL Query that counts the stock out, counts how many ID’s are recalled from the join of Book and Sale tables which can be seen in Fig 29. The current stock SQL query joins both stock in, and stock out queries, calculates the difference and displays the values which can be seen in Fig 30. An SQL query to return the publisher name of all books in the table can be seen in Fig 31. A query was also created to return information from the database if a user needed to find a sale of a specific book, this can be seen in Fig 32. An SQL query was made to return registered customer email addressed to be used via the form which can be seen in Fig 33. A query was also created to count sales of employees so management can analyze the performance of employees which can be seen in Fig 34.
As the city bookstore specialises in 1st edition and rare books, an SQL query was created to show 1st edition books contained in the database which can be seen in Fig 35. A final query was created to allow management to view the total monthly income which can be seen in Fig 36.
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[bookmark: _Toc39775493]Figure 28 - Stock in SQL query
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[bookmark: _Toc39775494]Figure 29 - Stock out SQL query
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[bookmark: _Toc39775495]Figure 30 - Current stock SQL query
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[bookmark: _Toc39775496]Figure 31 - Publishers of Books SQL query
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[bookmark: _Toc39775497]Figure 32 - Return customer details from the sale of a specific book.
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[bookmark: _Toc39775498]Figure 33 - Email address query
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[bookmark: _Toc39775499]Figure 34 - Ranked employee query
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[bookmark: _Toc39775500]Figure 35 - 1st Edition query
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[bookmark: _Toc39775501]Figure 36 - Monthly sales Total

[bookmark: _Toc39775463]Reports
Once the SQL queries had been implemented, reports were created to improve the display of the data. First a report for the stock queries was created which can be seen in Fig 37. A report for monthly sales was also created which can be seen in Fig 38. A report for all sales was also implemented which can be seen in Fig 39, and in Fig 40 a report for the 1st edition SQL query was also created. Finally, a report for all customer email address was also created which can be seen in Fig 41. 
[image: ]
[bookmark: _Toc39775502]Figure 37 - Current stock report
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[bookmark: _Toc39775503]Figure 38 - Total monthly sales report
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[bookmark: _Toc39775504]Figure 39 - All sales report
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[bookmark: _Toc39775505]Figure 40 - 1st edition book report
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[bookmark: _Toc39775506]Figure 41 - Customer email address report
[bookmark: _Toc39775464]Conclusion
In conclusion the database ERD design aided the implementation of the final database construction. 
In reflection of the final implementation, changes in the way in which employees and customers can interact with the database should have been created as it is currently possible for anybody to modify any value in the database. However, if a user interacts with the implementation correctly, then the system should adequately provide a working framework.
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