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Section 1. [bookmark: _Toc45898647]Overview
1.1 [bookmark: _Toc45898648]General
This report relates to the design of a database system for a small independent bookstore.
The store wishes to create a database to help their staff place orders with suppliers, whether publishers or collectable book dealers. Customers can also place orders for copies of books, popular titles or rare first editions. Some customers are collectors.
A newsletter is produced every 3 months that details current interesting stock and any new first editions that they have.
The system is proposed to help staff with the above tasks, automating some tasks.
1.2 [bookmark: _Toc45898649]Purpose
This report details the steps taken to build the database that will serve their needs from the initial Data Flow Diagram, Entity Relationship Diagram to the tables and relationships created in MS Access. 
1.3 [bookmark: _Toc45898650]Report Sections
The first section is the introduction to the report and background to the project. 
The second section details the diagrams produced to represent the data structures required to build the system.
The third section details the tables created in Access and their relationship links.
The fourth section describes the reports created and the SQL that provides the results.
The fifth section describes the menus and navigation around the database.


1.4 [bookmark: _Toc45898651]Definitions

	SQL
	Structured Query Language

	ERD
	Entity Relationship Diagram

	DFD
	Data Flow Diagram

	
	

	
	

	
	

	
	

	
	





Section 2. [bookmark: _Toc45898652]Data Structures
The first step to conceptualising the data structures required in this project is to break the system into areas of data activity. This involves describing the entities within the system and how the data moves between them. An entity is described in ‘Database Systems’ by Connolly & Begg as 
‘A group of objects with the same properties, which are identified by the enterprise as having an independent existence’ [1, p. 406]

2.1 [bookmark: _Toc45898653]Data Flow Diagram
Therefore, the following entities were defined and placed into the DFD:
· Customers, 
· Staff 
· Suppliers
A DFD also contains processes, these are tasks that are undertaken within the bookstore and are listed below:
· Request Special Order
· Purchase Item
· Search for Special Items
· Order Stock
· Produce Newsletter
To facilitate the above interactions, data stores are created to allow the entities interact and perform the tasks. The following datastores were realised:
· Customer Requests
· Customer Orders
· Stock Table
· Suppliers
· Supplier Orders
The above items are all combined into one DFD, shown overleaf.
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2.2 [bookmark: _Toc45898654]Entity Relationship Diagram
The entity relationship diagram consists of a more detailed view of the data tables required for the system. Entity-Relationship modelling is a top-down approach to database design. Database Solutions by Connelly & Begg instructs
‘We begin ER modelling by indentifying the important data (called entities) and relationships between the data that must be represented in the model.’ [2, p. 147]
Therefore, at a data level the following data entities were recognised including the data stores in the above DFD plus further stores to enable the system to provide certain functionality.
· Customer
· Staff
· Stock Table
· Suppliers
· Genre
· Customer Request
· Customer Orders
· Customer Order Lines
· Supplier Orders
· Supplier Order Lines
The above provide the functionality for the system as specified. There is further detail in the fields that are included in each table. However, these are discussed in the next section where the tables are built in MS Access.
The ERD is shown overleaf:

[image: ]
Section 3. [bookmark: _Toc45898655]MS Access
From the ERD produced above a new MS Access database was created. It was created from scratch and no previous template was used.
The tables were created with a mixture of utilising the create table options and by running SQL scripts. So for example:
[image: ]
Created the Staff Table with the primary key as being Staff ID. Once the table had been saved as Staff.

The Genre table can be created using SQL, and sometimes this provides good clarity and cleanliness when creating tables.
CREATE TABLE Genre(
Genre_ID  Integer,
Genre_Name TEXT(25),
CONSTRAINT cd_pk PRIMARY KEY (Genre_ID));
In the example of the Customer Order Lines table this can be created with the following SQL commands:
CREATE TABLE CustOrdLines(
Cust_Ord_Lines_ID  Integer,
Cust_Ord_ID          Integer,
Product_ID            Integer,
Quantity                Integer,
CONSTRAINT cd_pk PRIMARY KEY (Cust_Ord_Lines_ID),
CONSTRAINT cn_fk FOREIGN KEY (Cust_Ord_ID) REFERENCES Customer_Order (ID),
CONSTRAINT dn_fk FOREIGN KEY (Product_ID) REFERENCES Stock (ID));
As seen in the screenshot below:
[image: ]
It is much easier to utilise names that use the underscore between words in the names of tables and fields. If spaces are used then further brackets are required in the code above as SQL reads spaces as delimiters.
3.1 [bookmark: _Toc45898656]Table relationships
Once all the tables had been created with their corresponding relationships, utilising Access’ Database relationships viewer, the tables can be seen to be joined, as overleaf :
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3.2 [bookmark: _Toc45898657]Table descriptions
3.2.1 [bookmark: _Toc45898658] Customer
The customer table has the following fields:
[image: ]
The ID field is the primary key and Interest is a foreign key linked to Genre.
The name was split so that letters or invoices can appear professional and full name details less likely to be propagated unnecessarily, which can be important in light of data protection laws. The address has been kept as one long field as there are so many different formats of address that this way is cleaner. The postcode has been kept separate so that it could be searched for or used as an identifier. The Interest column is linked to the genre table, which may be used at some point to filter customers by their interests to provide targeted advertising.
3.2.2 [bookmark: _Toc45898659] Staff
The staff table contains the following fields:
[image: ]
The ID field is the primary key in this table.
This system is not being used as a HR system and so minimal details have been stored about the staff, however, contact details have been included so that if their ID is logged against an action then they can be contacted for clarification.


3.2.3 [bookmark: _Toc45898660] Stock
The stock table contains the following fields:
[image: ]
The ID field is the primary key, Condition is a restricted lookup that only allows certain values, Retail is a calculated field from Cost and Markup. 
Other fields below…
[image: ]
Genre and Supplier are foreign keys linked to the Genre and Supplier tables respectively. 
The Stock table includes Boolean fields which declare whether a book has certain characteristics. A separate lookup table was considered, however, these options are not exclusive and a book could have several special properties. This complicated the lookup table option. The booked in field is to be populated when stock arrives, or special orders, which means that there is a way to produce the newsletter for new items. ISBN has not been used as a primary key as a number of specialist books do not have them.
The items in the stock table were found online in a github repository. They came as a simple .csv file that I opened in Excel. I moved the columns around until they matched my fields in the Stock table, it did not include all the same fields(I had to look up the ISBN and the prices).
I then used the New Data Source import method as described on page 175 of the ‘Microsoft Access 2019 Bible’ [3] book to import the data in and populate the table.
3.2.4 [bookmark: _Toc45898661]Supplier
The supplier table contains the following fields:
[image: ]
The ID field is the primary key in this table.
The supplier table is mostly used as a reference within the system, as the staff are looking for new stock, rare items and others, it is likely that those books will not already be on their system and there is no specification about how suppliers provide their stock lists. However, items that are stock lines are linked to the supplier table and can be filtered on if need be. 
3.2.5 [bookmark: _Toc45898662]Genre
The genre table contains the following fields:
[image: ]
The ID field is the primary key in this table.
The genre table only holds the different genres of books, it is easy to add or remove genres as required. The reason it became a table is in part due to the requirement to associate customers with genres for possible advertising. 

3.2.6 [bookmark: _Toc45898663]Customer Order
The Customer_Order table contains the following fields:
[image: ]
The ID field is the primary key in this table. Customer_ID and Staff_ID are foreign keys linked to the Customer and Staff tables respectively.
The Customer Order table stores a minimum of data, in that it can be considered the order header, it includes customer, order date, the staff member who processed it, whether the order is ready to collect and whether it has been paid for.
The actual products on the order are in the Customer_Order_Lines table.
[image: ]
Which is used within the subform on the ordering screen. It also means that there is less duplication within one table as per normalisation per 3NF rules. ‘3NF’ normalisation is defined by Wikipedia as:
‘Third normal form (3NF) is a database schema design approach for relational databases which uses normalizing principles to reduce the duplication of data, avoid data anomalies, ensure referential integrity, and simplify data management.’ [4]
3.2.7 [bookmark: _Toc45898664]Supplier Orders
The Supplier_Order table contains the following fields:
[image: ]
The ID field is the primary key in this table. Staff_No, Supplier_ID and Customer_ID are foreign keys linked to the Staff, Stock and Customer tables respectively.
Again, as with the customer orders, this table contains the ‘header’ of an order with the staff member making the order, the supplier, an open supplier code for new lines and a Boolean for special orders so that when the order is received, staff will know which customer it is for.
Again, another table could be used for multipole order lines as below:
[image: ]
This would be used for stock lines within the store’s inventory.

Section 4. [bookmark: _Toc45898665]Reports
Three reports have been created for initial use within the system. They were built by creating queries and then building reports from those queries. 
4.1.1 [bookmark: _Toc45898666]Newsletter
The newsletter report provides an output as below:
[image: ]
The top section includes a that query checks for stock items that have been marked as of interest within that Boolean field and then checks whether the item has been booked in within the last 90 days. This corresponds with the 3 monthly newsletter.
The SQL that produces the query is as follows:
SELECT Stock.Title, Stock.Author, Stock.Condition, Stock.Genre, Stock.Retail
FROM Stock
WHERE (((Stock.Of_Interest)=True) AND ((Stock.[Booked-In])>(Date()-90)));
Which selects fields in the Stock table and filters on Stock.Of_Interest being true and Stock.Booked-In being greater than today-90 days (or last three months).
The code is very similar for the bottom section but queries the 1st Edition field.
4.1.2 [bookmark: _Toc45898667] Incomplete Customer Requests
The incomplete customer requests report provides an output as below:
[image: ]

It consists of a list of outstanding customer requests by Staff member including the customer’s name, so that the staff member can provide an update or try new suppliers etc.
The SQL that produces the query is as follows:
SELECT Customer_Request.Customer_ID, Customer_Request.Title, Customer_Request.Staff_ID, Staff.First_Name, Staff.Surname, Customer.First_Name, Customer.Surname, Customer_Request.Author
FROM Customer INNER JOIN (Customer_Request INNER JOIN Staff ON Customer_Request.Staff_ID = Staff.ID) ON Customer.ID = Customer_Request.Customer_ID
WHERE (((Customer_Request.Completed)=False));
Again, the required fields are Selected and the joins are made to look up the Customer Request contents within the Customer table and the Staff details from the Staff table. If the Completed field is false, display request.
4.1.3 [bookmark: _Toc45898668] Outstanding Payments
The incomplete customer requests report provides an output as below:
[image: ]
The query checks for Orders that are ready to collect (ie the store has received the stock) and where payment hasn’t been received.
The SQL query that provides this is below:
SELECT Customer_Order.*, Customer.First_Name, Customer.Surname, Customer.Tel_No, Customer_Order.Ready2Collect, Customer_Order.Payment_Complete
FROM Customer INNER JOIN Customer_Order ON Customer.ID = Customer_Order.Customer_ID
WHERE (((Customer_Order.Ready2Collect)=True) AND ((Customer_Order.Payment_Complete)=False));
As previously seen, the fields required are selected, the joins are made between the customer ID field and the customer table to provide the customer’s name. It then shows the order number and the date it was made. The criteria is that Ready2Collect is True and Payment_Complete is False in the Customer_Order Table.


Section 5. [bookmark: _Toc45898669]Menus and Navigation
The menu system is accessed by double clicking the frmMainMenu Form. It will display as below:
[image: ]
Customer Requests, Orders and Supplier orders are available from the first tab.
Exit App will close Access entirely.
The Tables Tab allows the user to manually edit any table.
[image: ]

The Reports Tab allows the user to produce the reports as mentioned.
[image: ]
5.1 [bookmark: _Toc45898670]Navigation Bar
The navigation bar is set out the same on each screen, sometimes with fewer options but similar layout. The buttons are described below:
[image: ]
From left to right:
· New - creates a new entry in that table, 
· Save – saves any changes made by the user,
· Delete – Deletes that record,
· First Record – Previous record – Next Record – Last Record
· Exits form back to previous menu.
Some screens include a Search option - [image: ] this brings up a standard Microsoft search dialog box, select to ‘Look In:’ Whole document and ‘Match:’ Any Part of Field for best results.
5.2 [bookmark: _Toc45898671]Customer Requests
[image: ]
· Click new:
· Select Customer if existing in system. Complete other fields manually,
· Enter staff ID number for traceability.
· Click Save.
5.3 [bookmark: _Toc45898672]Customer Orders
[image: ]
· Click New
· Select Customer if in system
· Select date of order
· Scroll through Products and enter quantities.
· Click save.
5.4 [bookmark: _Toc45898673]Supplier Orders
[image: ]
· Click New
· Enter The Staff ID
· Supplier ID (Name of Supplier will show)
· Whether item is a special order and if so complete Customer ID.
5.5 [bookmark: _Toc45898674]Table Access
Most of these screens are fairly similar and all fields can be edited. Screenshots of table views only:
Customer:
[image: ]
Supplier:
[image: ]
Stock:
[image: ]
Staff details:
[image: ]


Customer Order Details:
[image: ]
Genre Details:
[image: ]
Supplier Order Details:
[image: ]
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