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Relational database normalisation is an essential rule to follow in database design, normalisation reduces data redundancy [1] and makes a database more robust [1]. A relational database design is also said to be good when it confirms to the third, fourth or fifth normal form [2]. A logical design, allowing effective linking of tables via appropriate primary and foreign keys and conforming to at least the third normal form is therefore essential for the needs of Dylan’s book store. 
In order to create the entity relationship diagram, upon which the database will then be modelled, considerations must be made around the actual needs of Dylan’s book store. We can identify essential entities immediately, such as customers, employees, suppliers, books and orders (customer orders and stock orders). There are other entities that could be integrated, such as authors and invoices (customer orders and stock orders). Dylan’s book store is a very small company and the company’s focus on a friendly, personal customer service model makes a more simplistic approach to the design of this system is preferable. 
The small nature of this business and perceived lack of exposure of employees to information technology results in the identification of non-functional requirements. The system itself must be user friendly, intuitive, simple and functional.
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The customer, employee, supplier and book entities will be four separate tables within the database, each holding a unique identifier in their respective IDs. The orders will be where these identifiers or ‘keys’ culminate. The presence of the customer ID, Book ID and employee ID foreign keys in the customer orders entity, for example, will enable all information attributed to each key (for example, the customer ID) to be looked up in each order; therefore, a customer’s full address can be looked up against a specific order ID, via the Customer ID foreign key, for example. Similarly, the book name or price could be looked up via the Book ID foreign key, and the employee responsible for processing the order (or their position) could be looked up via the Employee ID foreign key.
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The layout of the relationship is slightly different in access when compared with what was produced in Visio, all links are, however, identical. Any difference in layout is exclusively due to layout constraints.
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The main menu is designed to be as simplistic and user-friendly as possible. This will enable employees with limited informatics knowledge to use the intuitive design with ease. 
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With forms laid out in a columnar fashion on the left, and reports (and printing for reports) laid out in a columnar fashion on the right, and all buttons clearly labelled, the database is very accessible and user-friendly.






Reports

Customer Orders (Date Range) Report

This report requires the user to enter a ‘start’ and ‘end’ date to define the date range within which the report will export information. The screenshots below demonstrate the date range input screens.

Start Date:
[image: ]

End Date:
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Once the date range has been entered, the user can view the report output:
[image: ]
Users are also able to print this report from the home page via the ‘print’ icon next to the report on the main menu form. As when running the report, users will need to define the date range prior to the report being printed. 








Outstanding Customer Orders Report

This report is activated simply by clicking the report icon on the main menu or can be printed via the print icon next to the report icon. The report demonstrates all outstanding orders from customers that have not yet been fulfilled by Dylan’s book shop.
[image: ]

This report will enable a targeted approach to order fulfilment. This report is geared more towards sales and order fulfilment staff, helping them to track their outstanding tasks in terms of customer orders.














Outstanding Supplier Orders Report

The outstanding supplier orders report is activated by clicking the report icon on the main menu or can, much like all other reports, be printed via the printer icon next to the report button. This report demonstrates stock levels of books and stock orders that have been placed with suppliers and have not yet been received. 

[image: ]
This report is targeted more at managerial staff and stock assistants. The report enables fast identification of outstanding stock orders so that managerial staff or those with responsibility over stock can contact the relevant suppliers for information.

Low Stock Report

Configured to show any book which has a stock value of 3 or less, the stock report will enable effective management of stock by quickly alerting managerial staff or stock assistants of any book that currently has low stock (<=3). This will then enable these staff to place orders with suppliers, if necessary, to resolve the potential stock issue.
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Stock Report

The stock report is the most basic report available from this database. Very simply, the report demonstrates book names (as these mean more to a user than the book id, presumably) and stock level. The order is descending, with the highest level of stock positioned highest on the list.
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Customer Information Form

The customer information form allows users to update all existing records, scroll through all existing records, add new customers (shortcut added), delete records and exit the form at a click of a button.
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Books and Stock form

The books and stock form will allow any employees to add any new books being offered by Dylan’s book store, adjust the price of any existing books, update stock levels and delete any existing books, for example if they are no longer being sold by Dylan’s book store.

[image: ]
Customer Order form

The order forms are central to the entire system. The customer order form enables system users to select most of the criteria from a drop-down menu. For example, rather than needing to recall book IDs, employee IDs or even customer IDs, employees will simply need to make use of the drop-down menus which give them all the information they will need to select the appropriate ID.





The form when opened has a series of buttons, as before there are buttons to create new orders, exit the form, manoeuvre between records and delete records. The screenshots below demonstrate the form when opened and when selecting options from the drop-down menus.
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Supplier Order form

Much like the customer order form, the supplier order form offers similar functionality. It can be accessed via the home page and has an identical layout, in terms of the buttons available. Users can delete records, create new orders, cycle through existing records and exit the form.

[image: ]
[image: ]
Supplier form

When Dylan’s book store engages with new suppliers, or ceases to engage with existing suppliers, the supplier form will need to be utilised by employees. This form allows users to create new suppliers, amend existing suppliers, cycle through suppliers and delete existing suppliers.
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A simple user guide detailing how the system should be navigated and all its various components can be found below.
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From the main menu, you will be able to navigate to various forms. Forms will the way we create new entries, such as a new customer and updating existing entries, such as to reflect new levels of stock after taking a delivery, updating the status of orders.
Each button will open a different form, these are clearly labelled on the buttons themselves.
Reports are also available via the main menu. These reports can be printed with the printer icons next to then respective reports if required. 
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The layout of every form is relatively uniform. At the top left of the form, there is an icon that can be clicked to create a new entry. This should be used when there is a new customer whose details need to be entered, there is a new order, a delivery of stock has been taken and so on. The top right has an icon that, when clicked, closes the form. This should be clicked when you are done working with the form and wish to return to the main menu. The bottom has four ‘arrow’ icons, the furthest left will take you to the first entry associated with the form (table). The second ‘arrow’ icon will show the previous entry. The third ‘arrow’ icon will show you the next entry. Finally, the fourth ‘arrow’ icon will take you to the very last entry.
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Reports can be initialised much like forms; simply click on the appropriate button on the main menu. The ‘printer’ icons next to the reports will print the adjacent report. Each report is designed to assist in essential operational tasks that must be carried out by the employees of Dylan’s book store. Ensuring enough stock is available, managing stock surplus, managing unfulfilled customer orders, managing unfulfilled supplier orders and assessing customer orders (within a specified data range) to determine what books have been particularly popular are all possible as a result of the available reports.
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The design of this database could be improved dramatically with the introduction of a login system, where users of the system (employees) are assigned login details by an administrator of the system. The addition of audit trails and access levels based on these logins could then identify user error and identify training needs and prevent junior users of the system from creating new employees, suppliers, or other functions that are deemed inappropriate for more junior members of staff. In its current state, the system is certainly open to ‘abuse’ from employees, or even customers if the terminal is left unattended in the store. Similarly, the only way it may be intended for junior members of staff to interact with the system is to utilise forms for data entry or updating the database information; as reports are available from the main menu, it could be a negative in that decreased productivity is an outcome of system implementation. These vulnerabilities could be exposed whereby, for example, one member of staff retrospectively amends all sales information so that the information held on the system, and therefore the reports demonstrate, that one member of staff is responsible for all sales completed. These vulnerabilities are likely not too great an issue in such a small business, but on a larger scale they would be extremely worrying and upgrades to the database would most certainly be required to address the vulnerabilities.
















[bookmark: _Toc8061850]Bibliography

[1]	K. Kumar and S. K. Azad, “Database normalization design pattern,” in 2017 4th IEEE Uttar Pradesh Section International Conference on Electrical, Computer and Electronics (UPCON), 2017, pp. 318–322.
[2]	Tok Wang Ling and Cheng Hian Goh, “Logical database design with inclusion dependencies,” in [1992] Eighth International Conference on Data Engineering, pp. 642–649.

image4.png
File  Home Create  ExtemalData  DatabaseTools  Help O Tell me what you wantto do

» | manmens

Dylan's Book Store

Books and stock Form Stock Report @
Customer nformation @
oinfo Lowstockreport il &
Customer Order Form CustomerOrders |l g
Report (Date Range)
supplierOnderForm Outstanding ustomer [l o
Orders Report
utstanding Supplier
Supplier Form o %
ilegienot, s





image5.png
EnterParameterValue 7 X

Enter the Start Date:
03/04/2018

I




image6.png
EnterParameterValue 7 X

Enterthe End Date
04/os/2015]

I




image7.png
58] Main Menu 8l Customer Orders by Date Range

Customer Orders by Date Range

CustomerOrder D Order Date Book Name Employee Name Fulfilled?

1

25/04/2019 [ Pulse Il Bill Withers ]
2

26/04/2019 [ Pulse Il Bill Withers ]
3

02/05/2019 [ Fallingbown || Jonny Jacobs ]
a

02/05/2019 [ Pulse Il Jonny Jacobs ]
5

16/04/2013 [ Bavarianking || Jonny Jacobs ]
5

13/04/2013 [ Under milkwood || Dudley Bloggs ] o
7

03/05/2019 [ Thestreets || Tia Lewis ] o
s

23/04/2019 [ zerosugar || Dudley Bloggs ] o
s

24/04/2019 [ musicvan [ Tia Lewis ]
10

25/04/2019 [ calaxiesApart || Tia Lewis ] o
n

25/04/2019 [ Themadking || Frank Bruno ] o

06 May 2019 Pagelof1




image8.png
58 Main Menu | [0l Outstanding Customer Order(s)

Outstanding Customer Order(s)

Order Date
13/04/2019
23/04/2019
25/04/2019
25/04/2019
03/05/2019

06 May 2019

Order ID
6
B
1
10
7

Forename
Robert
Chioe.
Mark
Paula

Robert

surname
Melt
White.
Phillips
Radcliffe
Melt

Book Name
Under Milkwood
Zero sugar

The Mad King
Galaxies Apart
The Streets

Book Price
13.25

25

EmployeeName ~ Payment Received?
Dudley Bloggs

Dudley Bloggs
Frank Bruno

Tia Lewis

Tia Lewis

Fulfilled?
o

oooao

Pagelof1




image9.png
Main Menu ]I Outstanding Supplier Orders Report

Book Name Stock Order Placed Stock Ordered Stock Order ID Stock Received?
Falling Down 3

01/05/2019 3 B o
Galaxies Apart te)

08/04/2019 3 1 o
‘Wonders of Wales H

15/04/2019 B 3 o

06 May 2019 Pagelof1




image10.png
Book Name

Falling Down
Bavarian King

Bavarian King 15t Ed
Under Milkwood 1st d
Music Man

Book Price
11.99
49.99

899

Pagelofl




image11.png
Stock Report

stock
12

B

Book Name
Galaxies Apart
Wonders of Wales
Wonders of Wales
Thestreets

Zero Sugar

Pulse.

Falling Down

MusicMan




image12.png
Main Menu

Customer ID
First Name

Surname.

Date of Birth

E-mail Address

Telephone Number (+44)
House Number/Name
Street/Road

County

Postal Code





image13.png
Main Menu

aookio (B
ook ame

seokrce [—
sk [E—





image14.png
Employee processing order f§ 5]

Customer Order D
oo [I—

Order Date 25/04/2019]
Payment Received? [m)
Fulfilled? %)




image15.png
Customer Order Form

New Order ‘ £ ‘
Employee Processing Order [a &
Customer Order ID 1
Customer ID B
Book ID 2 Adam Moore 13/11/1993
Order Dat 6 Chloe ‘White 22/04/1981
raerbate B Crikey ORRiley 23/05/1967
Payment Received? 1 Holly James 05/01/1994
R 3 sim Jones 05/11/1938
10 Joe King 25/12/1975
s Kevin perry 18/09/1988
G  (—
- - s Paula Radcliffe 17/12/1973
7 Robert Melt 01/01/1955





image16.png
Employee processing order [| 9]
stockordero

Supplier Name. Barn Owl
Order Placed 08/04/2019)

s —
e S—

Stock Received?




image17.png
Supplier Order Form

New
Supplier
Order

Employee Processing Order

4 Bill Withers Sales Assistant
Stock Order ID 1 Dudley Bloggs | Store Manager
Supplier Name

g Jonny Jacobs | Senior Sales Assistant
Order Placed 2 Tia Lewis Sales Assistant
BookID 101
Stock Ordered 3
Stock Received? [m)
W e oW





image18.png
Main Menu

Supplier ID

Supplier Name.





image1.png
Prifysgol Cymru
¥ Drindod Dew Sant

J University of Wales
Trinity Saint David




image2.png
Orders (Customer)

“ Customer Order ID Orders (Supplier)

One customer
can have zero to “ Supplier Oder ID

many orders —OF Customer ID
Customer
Book ID o Supplier ID 30—
n Customer ID 4
——o4 Employee ID Order Placed
F One book can be
orename
Order Date ordered zero to Employee ID >
many times
Surname
—a Book ID
Date of Birth Books
Stock Ordered (Qty)
E-mail Address o aookiD
One book can
T be ordered
Bt e zero to many times
House Number/Name
Book Price

One employee can create

E

Street zero to many supplier orders
Stock Held (Qty)
Town One Supplier cal
One employee can have zero to
many orders
@ty create zero to many, Y
customer orders Employee(s) N
supplier
Postal Code

n Employee ID
n Supplier ID

Employee Name
Supplier Name

Employee Position





image3.png
Books and Stock
| ¥ Boakip -
Book Name
Book Price
Stock
Customer Information
¥ Customer D
Forename
Supplier Orders
Sumame Customer Orders i Supl
Date of Birth o — ¥ Stock Order D upplers
€ mail Adress Costomer Order 10 Suppler Name — [T
Customer 1D
Telephone Number (+44) o Order Paced Supplier Name
House Number/Name e o L sookip
Street/Road mployee Processing Order | Employee Processing Order
Order Date
County e eened Stock Ordered
Postal Code yment Received? Stock Received?
Fulflea?
Town
Employees
L| ¥ employes 0 .

Employee Name
Job Title





