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[bookmark: _Toc8035714][bookmark: _GoBack]Abstract
The purpose of this paper is to produce a relational database for a fictional book store, which requires upgrading the current system from a single file system containing data that is not updated to a relational database. The new system design will allow users to create, update, retrieve and delete information in a logical manner. Initially an entity relationship diagram will be created, followed by the implementation using Microsoft Access.
[bookmark: _Toc8035715]Introduction
Using a single file system for a stock mail order business is not an efficient way to monitor data and doesn’t allow users any scope to store data accurately, further standard procedures such as producing reports or system queries are not reliable without accurate data. This report will provide initially a diagram, output from reports generated, images of all form designs, SQL and a brief user guide. The system design will look to address the current flat file system by providing a relational database that offers integrity to the data, allowing users to query and generate reports from the system based on primary keys declared in a user friendly manner.
[bookmark: _Toc8035716]1. Entity Relationship Diagram (ERD)
[image: ]
Figure 1: Bookstore ERD 




[bookmark: _Toc8035717]2. Relationship diagram

[image: ]
Figure 2: Relationship diagram
[bookmark: _Toc8035718]3. Reports output
The report in figure 3 highlights orders not dispatched
[image: ]
Figure 3: Orders not sent


The report in figure 4 returns the customer order status
[image: ]
Figure 4: Customers order
The report in figure 5 shows an invoice generated with print option
[image: ]
Figure 5: Invoice report











The report in figure 6 highlights the genre of books
[image: ]
Figure 6: Genre report


The report in figure 7 lists all first editions in stock
[image: ]
Figure 7: All first editions



The report in figure 8 shows all current customers
[image: ]
Figure 8: First editions












The report in figure 9 shows all titles with stock level
[image: ]
Figure 9: All titles with corresponding stock level





The report in figure 10 displays customer nationality
[image: ]
Figure 10: Customer nationality












[bookmark: _Toc8035719]4. Forms
The form in figure 11 highlights supplier
[image: ]
Figure 11: Supplier



The form in figure 12 shows the order form
[image: ]
Figure 11: Order form



The form in figure 13 shows the employee form
[image: ]
Figure 13: Employee form


The form in figure 14 highlights the customer form
[image: ]
Figure 14: Customer form


The form in figure 15 shows the book details form
[image: ]
Figure 15: Book details



The form in figure 16 shows the books form
[image: ]
Figure 16: Books form


The form in figure 17 highlights the authors form
[image: ]
Figure 17: Authors form



Figure 18 shows customer form with orders subform
[image: ]
Figure 18: Customer with order sub form



Figure 19 highlights a customer order form with tab design
[image: ]
Figure 19: Tab design customer order form
[bookmark: _Toc8035720]5. Structured Query Language (SQL)
The image in figure 20 highlights the SQL used to add an order record to the order table
[image: ]

Figure 20: SQL add order record

Figure 21 shows the use of “WHERE” condition used in SQL macro for name search utilised on customer form
[image: ]
Figure 21: SQL “WHERE” condition used for filtering records
Figure 22 highlights the use of calculated fields
[image: ]
Figure 22: Calculated fields



Figure 23 shows the input mask for date of birth
[image: ]
Figure 23: Date of birth input mask

[bookmark: _Toc8035721]6. User Guide
The system once loaded opens the main menu. Main functionality listed below
· Two main tiers labelled data entry and reports
· To add customer details click customer button
· To add orders click orders button
· To add suppliers click suppliers button
· To generate an invoice click the invoice button then enter order id
· The invoice can be printed if user requires, the print invoice macro also achieves this
· To check stock click titles button
· To check the status of an order click search customer ID
· Then enter customer ID this will display order status
· All reports generated include the home button which will return the user to the main menu
· The exit button closes the program
Further information is provided in the analysis section.
[bookmark: _Toc8035722]7. Analysis
The proposed system features a relational database offering many advantages over the current flat file system. A more efficient way of storing data is now achieved by splitting the data into tables, this makes the updating and deleting of data easier for the administrator because it isn’t all stored in one file [1]. The querying of the system will be far more effective due to the relational model this allows tables to be combined and only the selected fields for the query returned, this method is used to produce the report showing the orders not sent highlighted in figure 3, a combination of the orders and customers tables with fields providing the output [2]. Data integrity is now employed between tables using the relational model, a primary key value needs to match a foreign key in the corresponding table [3]. It is also possible to enforce the cascade option whilst employing referential integrity allowing deletion of a company for example and its corresponding records in another table [4] this helps maintain data integrity throughout the tables. To add consistency to the data input masks have been used on certain fields to try and eradicate user errors when adding data to the system, as shown in figure 23, this means whenever a user adds data to this field unless the correct format is utilised the system will show an error. Automation of certain processes can also be employed using the macro function within Access, the print invoice button on the invoice report highlighted in figure 5 has the macro embedded allowing the user the print function with a simple click of a button. 
[bookmark: _Toc8035723]Conclusion
Creating a menu driven relational database system was the goal for Dylan’s bookstore, replacing the current flat file system containing inconsistent data. This proved to be a challenging brief, the initial design is a crucial factor, the data is now stored in separate tables with the appropriate relationships between tables employed. The integrity of the data has proved to be important and some functions of the database achieve this through the set up of input masks and data validation. The new design  includes a menu driven system but further functionality needs to be developed to automate the stock levels after orders are processed, some further work on the tables themselves could include a more streamlined design.
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