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This report documents the design and development of a database for a fictional craft jewellery business “CraftGem”. The primary goal of the database is to help the business manage inventory, customer information, orders and facilitate informed decision making.  

The development process involved designing a menu-driven interface that:
· Allows users to navigate easily and perform tasks such as adding or deleting information from tables.
· Provides users with easy access to view inventory status, current orders, and detailed customer information directly on their screens for quick reference.
· Tracks ongoing customer orders throughout the entire process.
· Supports querying functionalities to generate reports on item availability and other pertinent data.
The student started the task by design an entity relationship diagram that would summaries the key elements of the database, defining their relationships and cardinality and modality. 
These definitions are used to describe the characteristics of a relationship in a database. Cardinality defines the number of instances one element relates to another and modality indicates whether a relationship is optional or mandatory [1]
We apply this in the database by using cardinality to define the relationships between tables, dictated by primary and foreign keys. Modality dictates whether this relationship must exist or not. 
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Figure 1 – ERD defining entity relationships within the database

There are 3 main types of relationship [2]

· One to one (1:1)
· One to many (1:n)
· Many to many (n:m)

A one-to-one relationship describes a situation where one occurrence of an entity relates to exactly one occurrence of another entity.
A one-to-many (1:N) relationship describes a situation where one occurrence in an entity relates to many occurrences in another entity. 
A many-to-many (M:N) relationship describes a situation where multiple occurrences in one entity relate to multiple occurrences in another entity. [3]

Generally, when there is a presence of a 1:1 relationship we can simplify the table by merging the two attributes; for example a customer and their address has a 1:1 relationship and can be stored in the same table. However, a customer could have many orders and so in this instance the relationship would be 1:n.
When designing the ERD we represent many with the multiply symbol (*) in the above example a customer could also have no orders, up to many, this is represented at 0..* this is known as an optional relationship. 
In relational databases many to many relationships cannot be implemented and so must be broken down into one-to-many relationships. This is because relational databases rely on primary and foreign keys, this maintains data integrity [4]

In the instance of the assignment an order will be able to have many items and an individual item will be able to appear on many orders, a many to many relationship. Creating the order line entity allows data integrity to be maintained, as an order can contain many order lines, but an order line can only appear on one order. 
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When designing a database, it is important to avoid data duplications, it is unnecessary repetition costing time and storage space. This is implemented via unique identifiers known as keys, a primary key uniquely identifies a row in a table, when this information is required in another table the primary key from the table of origin becomes a foreign key in another. In this way we can keep the database concise and efficient. 
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Figure 2 - "CraftGem" database relationships

Figure 2 shows the tables that have been created as part of the database design with their defined fields.

‘Customers’ shares a one-to-many relationship with Orders. Customer ID is the primary key and becomes a foreign key in the ‘Orders’ table.

‘Inventory’ (shown as ‘products’ in the ERD) shares a one-to-many relationship with ‘Order Line’. ‘Inventory ID’ is the primary key becoming a foreign key in ‘Order Line’.

‘Orders’ shares a one-to-many relationship with ‘Order Line’ and many-to-one relationship with ‘Customers’. ‘Order ID’ is the primary key becoming a foreign key in the order line table. As ‘Customer ID’ exists as a foreign key in the ‘Orders’ table it does not need to be duplicated in the ‘Order Line Table’.

‘Order Line’ shares many-to-one relationships with both the ‘Inventory’ and ‘Orders’ tables. It’s primary key is ‘Order Line ID’ and contains the foreign keys ‘Order ID’ and ‘Inventory ID’.

The ‘staff’ table is a sperate table within the database design that does not have any direct relationship to the rest of the database. It performs a security function that will allow different read and write capability depending on the user. 
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Figure 3 - information held within the fields of the customer table
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Figure 4 - INFORMATION HELD WITHIN THE FIELDS OF THE Inventory TABLE
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Figure 5 - Data Dictionary highlighting the tables and their contents
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Constructing Menus and Forms
Creating forms and menus allows user of the database to enter, view and edit records without dealing with the raw tables.
It makes sense for user to be able to access all the menus upon starting up the database.
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Figure 6 - Form Creation

The student created forms for each of the tables that it made sense for a user to have access to. They then created a main menu form for navigation that they would be presented with on loading the database that would give quick access via buttons to these forms. 
By clicking on the ‘New Customer’ button they would be able to view existing customers details and add a new customer (figure 7) and this was repeated for Inventory, Orders and Order Details. This way these different elements can be managed and updated as required in a user-friendly way. 
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Figure 7 - New customer entry Form



Reports & Queries

Reports and Queries are useful tools in databases, reports allow data to be presented in an orderly and formal format that can be exported or printed out for review and used to make critical business decisions, for example ordering more stock of low stock items or ordering customer data (see figures 8 and 9). A query can find and retrieve the data that meets conditions specified by a user, this could be useful for marketing purposes, such as the most sold products.  [5]
Queries can be deigned and formatted in a variety of ways, explored further in “The Data Warehouse Toolkit" [6]
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Figure 8 - Report Showing all customers (organised by surname)
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Figure 9 - Inventory Stock Report (ordered high to low)



The director of “CraftGem” has requested information showing the most recent unshipped orders, showing customer ID, order ID, order line ID, product name, inventory ID and the date the order was received. The following query was created form which a report could be made (see figure 10) and the results returned (figure 11).
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Figure 10 - Outstanding Order query
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Figure 11 - outstanding order query results



From the query a simplified report was created called ‘Customer Orders’ allowing a quick reference showing critical details (Customer ID, Date Received and Product Name) (figure 12).
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Figure 12 - Customer Orders Report (sorted by customer id)
The director has asked for a user of the database to quickly bring up customer useful customer details by inputting just the customer ID. This can be implement by creating a query with the criteria [enter customer ID]. (figure13)
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Figure 13 - Customer details query
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Figure 14 - customer details query output




It was also identified that it would be useful for users of the database to quicky identity low stock items, to avoid running out of items completely. A query was created from the inventory table to produce a report showing key information for inventory items where the stock is less than 5. (figure 15)
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Figure 15 - low stock query
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Figure 16 - Low stock report







The reports and forms were then added to the main menu which loads on starting up the database for quick access, reference and ease of use. (figure 17)
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Figure 17 - Main menu interface

















Delete Option
A delete query was added to the database so that users with administrative permissions would be able to delete old inventory items that the business was no longer selling. Keeping this permission available to select users would avoid accidental deletion of information. 
[image: ]
Figure 18 - Delete Query
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Figure 19 - Updated Inventory with item deleted
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The student was able to create a simple and easy to use database for ‘CraftGem’ database users to effectively mange the business in amore automated fashion. 
Users are able to view; customer information, inventory, orders and order details at a click of a button as well as being able to add a new customer and view inventory, low stock items and outstanding customer order reports.  Users with specific permissions are also able to delete inventory items that the business will no longer be producing. [7]
The menu driven interface gives a number of advantages. 
· For users who are not experienced or tech-savvy, as it provides an intuitive way to navigate through functions or commands.
· Where the software or system has a wide range of functionalities that need to be organized in a hierarchical way for easier navigation.
· It offers users a visual structure to understand the system better, as menus provide a visual organization of options.
· It limits user errors, as menus can limit options to valid choices only.
· When quick access is needed to certain features or settings, as menus can provide shortcuts to them. [8]
Business reporting is the process of collecting, analysing, and presenting data to key stakeholders to inform decision-making. [9]
The addition of the “Low Stock report” means that the business can quickly see which items are running low in the inventory and make sure that new items are made before inventory runs out This keeps customers happy, as they can get the products they want, and increases revenue as the business may lose out on the sale when the customer goes elsewhere if the product they want is not available. [10]
Similarly, a report that quickly shows which orders are still outstanding and the date they were received means that these orders can be prioritised, keeping customer satisfaction levels up as well as be able to monitor shipping times. 

Overall, the database will allow the craft jewellery business to manage its activities in a more automated manner. This should free up time for other business activities increasing productivity and profitability whilst reducing room for errors and oversights. 
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