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[bookmark: _Toc197378544]Title: Design and Implementation of a Relational Database System

[bookmark: _Toc197378545]Introduction:
The following report demonstrates the importance of relational database systems which cement themselves as the benchmark for what is expected in terms of consistency, accuracy and efficiency with data input and management. This report will highlight the key factors that make up a relational database which include complying to third normal form, relational integrity and the relationships between each table that allow for scalability and a robust system.
The scenario that makes up the report is that of a jewellery company, known under as Craft Gem, needing a robust and efficient database system to be designed and developed which can then be used internally to manage its daily operations as an organisation, seeking to boost its efficiency and assist in more concise and informed decision marking. This will be demonstrated throughout via the use of screengrabs to illustrate its potential in meeting Crafts expectations. 

[bookmark: _Toc197378546]Requirements:
[bookmark: _Toc197378547]Referential Integrity:
To develop the most scalable and data efficient database possible, referential integrity must be enforced to allow for the validity of data to be at its highest [1]. Referential integrity ensures that the foreign keys which are scattered across the many tables of a database accurately relate back to the primary key in that table, as demonstrated in Figure 1 below. Doing this prevents data being referenced with data that is non existent which significantly reduces the accuracy and usability of the data stored within the database system. 
[image: Referential Integrity | Definition, Types, Examples & Scope]
Figure 1 - Referential Integrity being enforced between a foreign and primary key
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Figure 2 - ERD - Entity Relationsgip Diagram for craft Gem
[bookmark: _Toc197378548]Third Normal Form (3NF):
To produce the most robust database possible for Craft Gem, it must conform with Third Normal Form (£NF). Third Normal Form is the normalisation principle adopted by all that reduces redundancy [2] within a database which slows down and takes up storage within the database as its duplicated data which is not needed. Third Normal Form is the highest standard if 3, with it starting at first normal form which is the bare bones of data validity as this is as simple as removing duplicate data from a table or splitting data off into separate records. A good indication to check a database is complying with third normal form is to check that all table as a primary key which can be demonstrated through the entity relationship in figure 2 showing that the craft gem database that’s been built with reducing data redundancy right from the get-go.

[bookmark: _Toc197378549]Implementation:
[bookmark: _Toc197378550]Tables – 
Below are the tables which hold all the clean and organised data which will be used later on to produce the forms and queries to provide reports for the company to make more informed business decisions. As can be seen in figures 3 – 6 , there is no redundant data visible showing the compliance towards 3NF. The tables have all been equipped with the validation masks and lookup wizards to prevent inaccurate and false data being entered into the database system, keeping the accuracy of the database as accurate as possible.
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Figure 3 - Customer Table
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Figure 4 - Order Table
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Figure 5 - OrderLine Table
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Figure 6 - Product Table


[bookmark: _Toc197378551]Login Form - 
Upon startup of the craft gem database the user will be met with a login form that comes fully equipped with password validation that only allows passwords greater than 8 characters to be allowed. This stops anyone who shouldn’t be accessing the system from entering and corrupting the database. The Login form also comes equipped with a change password functionality which requires a user to enter the correct login details of username and password before they can access the change password feature, enhancing the security of the database. Upon successful login the user will then be greeted onto the databases main dashboard.
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Figure 7 - Login form
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Figure 8 - Incorrect username password message
[image: A screenshot of a computer screen

AI-generated content may be incorrect.]
Figure 9 - error message to tell user incorrect details entered
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Figure 10 - Changed password message
[bookmark: _Toc197378552]
Dashboard - 
The dashboard is the central navigation method of the database with everything behind the press of a button. On the side of the dashboard is a sub menu where there is a logout feature where users are given the option to cancel in case of accidental presses and the feature is also built in with auto save so no matter if they log out by mistake no data is lost as it saves automatically as soon as the button is pressed, reducing the chances for data to be lost in the database. Alongside the logout button is the form buttons that take you to all the forms in the database. Starting from the top is the order history form where each customer’s order history can be viewed and track spending habits, order processing for quick changes to order status and delivery options, update stock for quick inventory top ups my inventory managers. The final 3 are all data entry forms for adding, editing and deleting, customer, product and user details. In the central piece of the dashboard is all of the forms produced from the database with 11 in total, offering the company a deep insight to how its customers and products perform.
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Figure 11 - dashboard
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Figure 12 - logout feature


[bookmark: _Toc197378553]Forms - 
Within the database there is a total of 9 forms that can be accessed by a user. All follow a similar form design that was originally sketched out in the design documentation that can be found alongside this document. The design consists of textboxes, labels and combo boxes for displaying and searching for certain data via the form. The forms also consist of 8 major buttons seen in the figures below. They consist of a home button on every form that navigates back to the dashboard for easy navigation for a user, an add, edit or delete button when appropriate for data entry forms [3] and also 4 record navigation buttons allowing a user to navigate to the start, next, last, and final record buttons to help users navigate as easy as possible through the data sets. Some of the forms made have a sub form. This is seen with the order forms where the sub- form [4] can be used to add more products to the one order.
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Figure 13 - look at all forms
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Figure 14 - order history form
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Figure 15 - Customer detail updater form
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Figure 16 - Order processing form
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Figure 17 - Product Update form
[bookmark: _Toc197378554]
Queries - 
Alongside forms is also the vats number of queries that are used for both form and report generation throughout the database.  A total of 11 queries have been made so far with more possible to be made due to how robust the database and its relationships are due to referential integrity. The queries range from simple [5] requests like producing results of lifetime money spent with company by each customer, to simple order gathering and delivery status searches, to also stock checks and bestselling products. Queries are a powerful tool within database for pulling data from every possible table [6] to create a set of data which can be used to inform or guide a company’s trajectories by using it to craft reports [7] to highlight key areas of growth for a monthly sales query for instance.
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Figure 18 - all queries seen in the database.
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Figure 19 - lifetime money spent query
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Figure 20 - stock below 10 unit’s query

[image: A screenshot of a computer

AI-generated content may be incorrect.]
Figure 21 - monthly sales query

[image: A screenshot of a computer

AI-generated content may be incorrect.]
Figure 22 - bestselling products'


Reports - 
The final significant addition to the database is the reports that provide an insightful look at how the companies customers shop, what products do best, which months sell best, and much more. There are 12 reports made so far due to the queries offering that much more of an insight that the standard 5 tables behind the scenes could. The reports take the data from the queries and place it in a easy to read and understandable format through A4 forms as seen below. The forms are all made through form wizard [8] a handy tool within MS Access that allow for data to be easily selected and combined through the queries and then presented via the reports. All the reports are accessible via the dashboard and have a home button like the forms do to allow for easy navigation between the menus for all users. Some reports also make use of the feature to implement calculations [9] within the report so for example the monthly total sales has a calculated field that adds all the sales each month for one big total for each month and then adds them up through a text box in the report footer as seen in figure 24 giving the user that added information that can be used to make mor informed positions.
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[image: A screenshot of a company's report
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Figure 23 - Lifetime customer spending pr customer.# [image: A screenshot of a computer screen
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Figure 24 – implemented calculations within the monthly total sales report
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