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This report details the design process, methodology and implementation of a new database system used to run the inventory system for a fictional book shop that trades in new and rare second hand books running on the following platform Microsoft Office 365 Access. The document includes the entity relation ship diagram the SQL scripts used as the basis for the database and screen shoots of the system in operation.
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It is presumed form the description that Dylan’s book shop is a bricks and mortar shop with an active mail order service. 
Currently there is no web component to this trading entity.
Classic rare books and new best sellers are sold from the store.
The system should be able to output address for a mailing list based on the data in the client database table to assist in producing newsletter.
Organise trade with other specialist suppliers by maintaining a record of traders.
Maintain a record of prospective title leads.
Ensure the database is menu driven 
There are no restricted tables or views as the end user will have the ability to add and delete information from any table.
The end user should be able to view book, stock, order and customer details, view outstanding orders, query the system and print out required reports.
For the purpose of the assignment the solution should utilise Microsoft Access. Microsoft Access version 1 was the first DBMS system for Windows that was published in 1992 [1] and uses the Microsoft Jet Database engine. This solution will however be using Access Office 365.





[bookmark: _Toc7944029]Table Development normalization.

The system requirements for a basic stock control system were evaluated and a rough mock-up of the fields was laid out into excel to cover the fundamental attributes that were required to complete and order.

	book id
	isbn
	title 
	price
	stock
	customer id
	customer firstname
	Lastname
	customer address
	postcode
	house number
	order number
	book id
	qty
	employee id
	employ firsname
	employee lastname

	1
	fakeisbn1
	gin making for dummies
	9.99
	5
	1
	brian
	morris
	Trinity close
	sa35sx
	2
	1
	1
	1
	1
	John
	Doe

	2
	fakeisbn2
	bee keeping
	4.99
	10
	2
	John
	smith
	Arcica avanue
	sa14pr
	1
	2
	2
	1
	2
	Jane
	Doe







Granted in the final design there are elements that are missing from this initial mock up however this data set was used to assist in ensuring the data tables themselves are broken down into the  required tables. Further normalization of the data was undertaken.

	book id
	isbn
	title 
	price
	Stock
	
	
	
	

	1
	fakeisbn1
	gin making for dummies
	9.99
	5
	
	
	
	

	2
	fakeisbn2
	bee keeping
	4.99
	10
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	customer id
	customer firstname
	lastname
	customer address
	Postcode
	house number
	order number
	book id
	qty

	1
	brian
	morris
	Trinity close
	sa35sx
	2
	1
	1
	1

	2
	John
	smith
	Arcica avanue
	sa14pr
	1
	2
	2
	1

	
	
	
	
	
	
	
	
	

	employee id
	employ firsname
	employee lastname
	
	
	
	
	
	

	1
	John
	Doe
	
	
	
	
	
	

	2
	Jane
	Doe
	 
	
	
	
	
	





In its final draft form the data was normalized down to its 3rd form:-

	book id
	isbn
	title 
	Price
	stock
	

	1
	fakeisbn1
	gin making for dummies
	9.99
	5
	

	2
	fakeisbn2
	bee keeping
	4.99
	10
	

	
	
	
	
	
	

	
	
	
	
	
	

	customer id
	customer firstname
	lastname
	customer address
	postcode
	house number

	1
	brian
	morris
	Trinity close
	sa35sx
	2

	2
	John
	smith
	Arcica avanue
	sa14pr
	1

	
	
	
	
	
	

	employee id
	employ firsname
	employee lastname
	 
	
	

	1
	John
	Doe
	 
	
	

	2
	Jane
	Doe
	 
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	order number
	book id
	customer ID
	Qty
	
	

	1
	1
	1
	1
	
	

	2
	2
	2
	1
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Reviewing the specification it is apparent that the solution would require tables with the following details:-
	Table
	Key
	Field

	Customer Table
	Primary
	Customer Number

	 
	 
	Customer Firstname

	 
	 
	Customer Lastname

	 
	 
	House number

	 
	 
	Street

	 
	 
	Town

	 
	 
	Count

	 
	 
	Postcode

	 
	 
	Contact telephone number

	 
	 
	Contact email address

	
	
	

	Book details
	Primary
	Book number

	 
	 
	Book title

	 
	 
	Book price

	 
	 
	Stock level

	 
	 
	Genre

	 
	 
	Author

	 
	 
	Condition

	 
	 
	Blurb

	
	
	

	Author
	Primary
	Author ID

	 
	 
	Author Firstname

	 
	 
	Author Lastname

	
	
	

	Order details
	Primary
	Order number

	 
	 
	Customer number

	 
	Foreign
	Order Line item ID

	
	
	

	Publisher
	Primary
	Publisher account number

	 
	 
	Publisher contact details

	 
	Foreign
	Publishers Distributor

	
	
	

	Distributor
	Primary
	Distributor account number

	 
	 
	Distributor account details

	
	
	

	Order line item
	Primary
	line item ID

	 
	Foreign
	Book ID

	 
	Foreign
	Order ID

	 
	 
	Quantity
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An Entity Relationship Diagram utilizing crows feet notation as detailed in  [2] was created in Microsoft Visio to assist in the design of the database and relationships between the tables were mapped out to ensure relevant data was referencing the correct tables and to mitigate against data duplication through a normalization process. During this process some addition tables and fields were planned that differed from those presented above and what appeared in the final solution. 
 Initial design of the entity relationship diagram between the required fields as originally envisioned for the solution
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There are several options available in creating the database. With previous version of Microsoft Access and Microsoft Visio it was possible to create the initial tables from the ERD via a simple export and import, this functionality is no longer available since 2003  [1] . Whilst it is possible the tables could be created manually in this instance multiple SQL scripts were utilised to initialise the tables within the database. It should be noted that although the scripts can be very precise, manual edits were made to the tables after their creation as part of the implementation process.
[bookmark: _Toc7944033]Author Table script:-
CREATE table Author
(Author_ID Text(20) CONSTRAINT Author_ID_pk PRIMARY KEY,
Author_Surname Text(40),
Author_Firstname Text(20));

[bookmark: _Toc7944034]Create Location Table script:-
CREATE table LOCATION
(lOCATION_ID Text(20) CONSTRAINT LOCATION_ID_pk PRIMARY KEY,
Location_Name Text(40));

[bookmark: _Toc7944035]Create table Condition script:-
(Condition Text(40));
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CREATE table Book(
Book_ID Text(10) constraint Book_ID_pk PRIMARY KEY,
CONSTRAINT ISBN_FK FOREIGN KEY (ISBN) REFERENCES ISBN(ISBN),
Title Text(20),
Author_ID Text(10) CONSTRAINT Author_ID_FK REFERENCES Author (Author_ID),
Publisher_ID Text(10) CONSTRAINT Publisher_ID_FK  REFERENCES Publisher(Publisher_ID),
Genre_ID Text(10) CONSTRAINT Genre_FK REFERENCES Genre(Genre),
Cost_Price REAL,
Calculated_Price REAL,
Edition integer,
Publish_Date DATE,
Condition text(10) REFERENCES Condition(Condition));

[bookmark: _Toc7944037]Create Table Genre script:-
CREATE table Genre
(Genre Text(40));
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CREATE table Book_Details(
ISBN INTEGER constraint ISBN_PK Primary KEY,
BookTitle Text(40),
Publisher Text(20),
CONSTRAINT as_FK FOREIGN KEY(Author_Surname) REFERENCES Author (Author_Surname),
CONSTRAINT af_FK FOREIGN KEY(Author_Firstname) REFERENCES Author (Author_Firstname));

[bookmark: _Toc7944039]Create Customer Table script:-
CREATE table Customer_Details
(Customer_ID Text(20) CONSTRAINT Customer_ID_pk PRIMARY KEY,
Customer_Surname Text(40),
Customer_Firstname Text(20),
Customer_Housenmuber int,
Customer_Firstline_Address Text(60),
Customer_SecondLine_Address Text(40),
Customer_PostCode Text(10),
Customer_Email Text(50),
Customer_ContactNumber int);


[bookmark: _Toc7944040]Create Publisher Table script:-
CREATE table Publisher
(Publisher_ID Text(20) CONSTRAINT Publisher_ID_pk PRIMARY KEY,
Publisher_Name Text(20),
CONSTRAINT Distributor_FK FOREIGN KEY (Distributor) REFERENCES Distributor (DIstributor_ID));

[bookmark: _Toc7944041]Create Table Blurb script:-
CREATE table Blurb
(Blurb Text(255),
Book_Image Text(20),
CONSTRAINT Book_ID_FK FOREIGN KEY (Book_ID) REFERENCES Book (Book_ID));

[bookmark: _Toc7944042]Create table distributor script:-
CREATE table Distributor
(Distributor_ID Text(20) CONSTRAINT Distributor_ID_pk PRIMARY KEY,
Distributor_Name Text(40),
Acocunt_Number Text(20));
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CREATE table ISBN
(ISBN Integer Constraint ISBN PRIMARY KEY);
Create table order:-
CREATE table Order(Order_ID integer  CONSTRAINT Order_ID_PK PRIMARY KEY,
CONSTRAINT Customer_ID_FK FOREIGN KEY (Customer_ID) REFERENCES Customer_Details,
Order_Date DATE,
Order_Status TEXT(20),
Order_Qty integer,
Order_Price float,
CONSTRAINT ISBN_FK FOREIGN KEY (ISBN) REFERENCES ISBN);
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DROP Table Book_Details
The last script “Drop Table script” although very simple did prove to be quite useful if the above scripts were implemented in the wrong order or a problem with the fields within the book table became apparent through the creation process.

[bookmark: _Toc7944045]Final ERD
After the tables were created either via a script or manually edited the final layout of the tables their fields and their relationship were mapped out as a report from within access. This access report is also available within the accompanying access database : - 

Entity Relationship Diagram of Bookshop
02 May 2019
[image: ]
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There are entities that have been incorporated into the solution and  tables that for the reasons detailed below have been dropped.
Blurb 
	Adding a separate table for the information contained within the blurb whilst useful, distracted from the core solution. It would be useful to add this at a later date if the solution grew to be unwieldy in its size as this table which could potentially hold a lot of data especially if this was extended to contain images that would be best served if split out from the core table.
Stock
	Stock as a table complicated the solution and was not required 
Location
	It was planned the location table would be used to track stock levels of goods is if the books were on a shelf in the shop or in one of many stores locations stockroom, basement, backroom etc. Again this was an overcomplication of the solution if the shop had multiple outlets or would have shipped directly from the distributors warehouse this may have proved useful but in this case the effort would have been largely redundant.
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[bookmark: _Toc7944048]Front Page

[image: ]
The primary user interface is from the front screen.  This screen opens up automatically when the database is opened. Access to the required forms for the employee are via this interface. However the employee is still able to access the tables directly if required.
[bookmark: _Toc7944049]Create a new order sale
[image: ]


For the shop the primary interface would be the sales interface. This is a cut down version of what would be used in an actual shop due to the limitations of the input mechanism. 
User details are populated in the form after selecting the user via a combo box.
[image: ]
 When the user is selected the the Firstname , LastName and telephone details are populated into the order form from the customer form using a query and a VBA code in the background. 
SQL Query to gather the information:
SELECT Customer_Details.Customer_ID, Customer_Details.Customer_Firstname, Customer_Details.Customer_Surname, Customer_Details.Customer_ContactNumber FROM Customer_Details ORDER BY Customer_Details.[Customer_ID];





VBA Code to populate the fields in the Order table:
Private Sub cmdCustomer_ID_Ref_Change()
Me.txtFirstname.Value = Me.cmdCustomer_ID_Ref.Column(1)
Me.txtlastname.Value = Me.cmdCustomer_ID_Ref.Column(2)
Me.txtTelephone.Value = Me.cmdCustomer_ID_Ref.Column(3)
End Sub

The employee who is processing the order also selects their details to ensure the order can be traced back if there is an issue.
SQL select query used to populate data.
SELECT [Employee].EmpID, [Employee].FirstName, [Employee].LastName FROM Employee ORDER BY [EmpID];
The returned vales are bound to the second column for simplicity of design, but this could easily be extended to include other fields. 

The line item has a similar mechanism to populate data within the system when selecting the books that compose the order.

SQL statement used to populate data.
SELECT [BookID_Title_Price Query].[Book_ID], [BookID_Title_Price Query].[Title], [BookID_Title_Price Query].[Retail_List_Price] FROM [BookID_Title_Price Query];



VBA Code to populate the fields in the line item table:

Private Sub cmbBook_ID_Change()
Me.TxtTitle.Value = Me.cmbBook_ID.Column(1)
Me.txtPrice.Value = Me.cmbBook_ID.Column(2)
End Sub

Once the quantity has been added the employee must click on the Update Stock levels button. This runs an update query that adjusts the stock levels held in the [Book] table.
[image: ]
The details of the stock levels of the book Book_ID 1 was at 99 as shown in the screen shot below:

[image: ]

Running the update currently warns the end user us these updates will modify existing values within the database 
[image: ]
A second warning message indicates how many rows of data will be modified by the query.
[image: ]
A new query has been run post transaction to show the updated stock values . 
[image: ]

The warning messages could be removed but have been left in whilst the solution is still in development.
Currently the update query only works if run directly from frm_Order_Line_Item1 this same form is a subform of frmNewOrder but it fails to run correctly and prompts for book and quantity details.
The SQL command behind the query is as follows:
UPDATE Book SET Book.Stock = [Stock]-[Forms]![frm_Order_Line_Item1]![Quantity]
WHERE (((Book.Book_ID)=[Forms]![frm_Order_Line_Item1]![Book_ID]));
 
As this is a simplified system a full system would include require far less input as the details of the books would be gathered by querying the EAN number in the barcode detail as the employee or customer scan the item at the till.  In this current guise the employee would need to search/select the book. 
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Selecting the Add New Book button permits the employee to add a new book into stock. 
[image: ]


The Book_ID field is auto populated when the user starts to enter new details. The ISBN detail is a short text field with no data mask as there may be books that do not have an ISBN number. Pre 1960 books didn’t have ISBN numbers and over time the ISBN has evolved from and 8 character number into a 13 character number. 
The Title is a short text filed again with no input mask.
The author ID is a drop down that the employee can select from the Author table.
The publisher is a drop down that the employee can select from the Publisher table
Edition is a number  field 
Published data is a date selector
Condition is a drop down  that the employee can select from the Condition Table
Genre is a drop down that the employee can select from the Genre table. The employee can select multiple values from this table to reflect the nature of the book.
Cost price is a currency value the employee can enter.
Minimal_price is a value to be set on second hand books that do not have a ‘retail’ price.
Stock is used to enter the stock value primarily when booking a new book into the system.
EAN would be used for new books and is a a number value but no input mask has been applied
Retail_List_Price is another currency value that the employee can apply.
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[image: ]


The post code has an input mask applied.
[image: ]

An input mask is also applied to the telephone number field.
[image: ]

This form like the new book entry form has been modified to start on a blank record. By modifying the data entry property it automatically start on an unpopulated record ready to begin data entry.
[image: ]
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The new employee table data entry form operates on the same principle as the new customer form. 
[image: ]
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Several reports have been created to assist the running of the shop its staff and its stock levels and contact with its client base.
[bookmark: _Toc7944054]Mailing list output report 
The employee is able to produce a mailing list label report from the front screen with information retrieved from the customer database, test output below.
[image: ]
[bookmark: _Toc7944055]HR Employee contact report 

The book shops HR department  can run employee reports to show all the details of the employees
[image: ]
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The book shops stock control section can run off reports showing all the stock currently held
[image: ]

Payments received report

The accounts department can track account payments made to orders

[image: ]



[bookmark: _Toc7944057]Account Invoice reports

The accounts department can also produce invoices for orders with details of payments made to them[image: ]
Review of current solution

Microsoft Access is popularly used for small productivity applications and for rapid prototyping of larger solutions. This solution presented falls short of a  completed solution there are several improvements that would need to be performed to enhance the look and feel of the solution.
The frontend menus whilst functional do not have a user friendly and consistent feel.
The reporting could options are using the default outputs and show no branding for the organization.
The order line item sub form function could be improved with full functionality when embedded within the Order form.
The system could benefit with further enhancements regarding the fields used to store information for staff details, payment types on account receivable.
Whilst the front end does open on start-up utilizing the autoexec further enhancements could be implemented to ‘hide’ the access backend. However as the users are permitted to access the backend tables this option was not pursued for the final solution.
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