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1.0   Introduction 
1.1 Background  
The report is based on a database design for Craft Gem jewelry business system from Microsoft Office 365 version 16.0. The system allows users to interact with databases through a menu driven interface where users can delete, add, view, and query any information about customers, orders, Inventory, and other details. The system can track customer data, orders and provide reports. 
1.2 Objectives 
The objective of the database system is to make easy interaction of users to vital information since most of the operation at Craft Gem is manually handled. It will streamline operations at the business. By using the menu interface to add and delete information will reduce errors and save time when checking on item prices and availability. 
The system tracks orders, availability of items and generates reports on items in the database like customer details, item description, items availability and items out of stock. Managing data from forms rather than on paper is more efficient and cost effective. Therefore, the database system can achieve the goal. 
Entity Relationship Diagram (ERD) 
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Figure 1.0 Entity relation diagram
The diagram shows an entity relational diagram (ERD) it shows the visual relationship between entities in the CraftGem jewellery database system, the breakdown of the relationship
Customers. It holds information regarding the customers details, name, contact information and address.
Orders.  It shows order details where it links orders placed by a specific customer together by showing price, and total amount.
Inventory. This holds information of products name description, price and the number of products available
Materials. This holds the type of materials used to make the item like gold, silver or leather strap.
ProductOrders: This is the junction table connecting Orders and Inventory. The table represents which products are included in each order. It has a composite primary key made up of OrderID and ProductID, both foreign keys referencing Orders and Inventory entities. 
ProductMaterial: This is the junction table, it is linking Inventory and Materials. The table represents the materials used to create each product. It also has a composite primary key, consisting of MaterialID and ProductID, both foreign keys. The foreign keys refer to materials and inventory.
2.1 Overview 
This shows relationships of entities in the database and how they are involved with each other, The entities are the categories of independent variables that make up the Craft Gem business. Customer, Orders, Materials, and Inventory are the entities in the database. 
2.2 Entities  
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Figure 1.2 A diagram of a relationship between entities
Customers. This is the list of all customers buying items from CraftGem  
Orders. List of all items purchased by customers in the business 
Inventory. This is the products found in the business 
Material. The type of product bought by customers 
2.3 Attributes 
Customers. CustomerID (Primary key), FirstName, LastName, Email, Phone,Address 
Inventory. ProductID (Primary key), ProductName, Description, Price, QuatityInStock 
Orders. OrderID, OrderDate, TotalAmount, CustomerId (Foreign key) 
ProductOrder. ProductOrderID (Primary key), OrderID (Foreign key), ProductId (Foreign key) 
ProductMaterial: ProductMaterialID (Primary key), MaterialId (Foreign key), ProductId (Foreign key) 

Materials. MaterialID (Primary key) MaterialName, Description,QuantityInstock 
2.4 Relationships  
Customers to Orders is a one-to-many cardinalities. A customer can purchase many products and make many orders, but an order can be placed by only one customer. 
Orders to Inventory are too many cardinalities. A product can have many orders placed and there can be one order having many products. 
Inventory to Materials is a many to many cardinalities where an inventory item can be made of varied materials, and many items can be made of same material.  
The relationships are created to maintain system integrity, the customers table is linked with order table while order table and inventory table is linked by an intermediate table product order while materials and inventory table is linked by intermediate table product material. They ensure correct data is recorded. The inventory keeps the stocks level in check. 
Logical Design of the Database 
3.1 Table Structures 
Customers: CustomerID (AutoNumber, Primary Key), Name (Short Text), Email (Short Text), PhoneNumber (Number), Address (Long Text). 
Orders: OrderID (AutoNumber, Primary Key), CustomerID (Foreign Key), OrderDate (Date/Time), TotalAmount (Currency). 
Inventory: ProductID (AutoNumber, Primary Key), ProductName (Short Text), ProductDescription (Long Text), Price (Currency), QuantityInStock (Number). 
Materials: MaterialID (AutoNumber, Primary Key), MaterialName, Description, QuantityInStock 
ProductOrder. ProductOrderID (Primary key), OrderID (Foreign key), ProductId (Foreign key) 
ProductMaterial: ProductMaterialID (Primary key), MaterialId (Foreign key), ProductId (Foreign key) 
3.2 Foreign Key Relationships 
Orders.CustomerID references Customers.CustomerID. 
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Inventory.ProductMaterial references ProductMaterial.ProductMaterial 
productOrder.OrderID References Orders.OrderID 
ProductOrder (Junction Table for Orders and Inventory)

ProductOrderID (Primary Key)
OrderID (Foreign Key referencing Orders)
ProductID (Foreign Key referencing Inventory)
ProductMaterial is a junction table that references Inventory and Materials
ProductMaterial.MaterialID References Material.MaterialID 
3.3 Third Normal Form (3NF) 
Schema is formulated to meet the 3NF conformity, there is no transitive dependency where the attributes depend directly on the primary key. The system is robust, and the table holds only related data and finally no redundancies. 
3.4 Data Integrity and Validation 
Data integrity is provided in the system by assigning a primary key to an attribute in each entity where there are no orphaned records. For each customer there will be orders and products and materials linked. 
Microsoft Access Implementation 
4.1 Forms and Reports Design 
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Figure 4.1 Customer overview menu
From the overview the menu bar shows options for "FORMS" (Customers, Inventory, Orders, Materials) and "REPORTS" (various reports like customer details, inventory details, and out of stock items.). This application can generate simple reports based on the data input on the forms.
Menu Bar: Located at the top, with options like "File" and "Home." This likely contains standard file operations (save, open, etc.) and navigation within the application.
Toolbar: Below the menu bar, it has buttons for printing various reports ("Printout of stock report," "Print Customer Report", "Print Orders Report," and," "Print Out of Stock Report,"). This provides quick access to common reporting functions.
Navigation Tabs: "FORMS" and "REPORTS" suggest separate sections for data entry and data analysis. The reports section is used to have preview of it before printing.
Forms Section: 
· Includes forms for "Customers," "Inventory," "Orders," and "Materials." This is where users input and modify data of each entity.
Reports Section: 
· Offers various reports: "Customers details," "Inventory details," "Orders details," and "Out of stock." This area is for analyzing Craft Gem data stored in the system.
Active Form: Figure 4.3 shows the "Customers" form open. It has fields for: 
· CustomerID
· FirstName
· LastName
· Email
· Phone
· Address
Record Navigation: Buttons like "Add Record," "Delete Record," "Save Record," "Find Next," "Previous Record," and "Search" allow users to manage and navigate through customer records and find a specific customer by entering name or a specific customer ID.
Record Status:  Indicates that the displayed record is the 14th and that there are only two customer records in total where it can be added and undo the customer record.
Store and organize customer contact information, track inventory levels for products or materials. Process and manage customer orders, generate reports to analyze sales trends, customer behavior, or inventory needs. The customer tab shows a specific customer record (John Doe).
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Figure 4.2 Orders form
The figure shows basic database interface for entering order information which includes orderID which is automatically generated. The functionality includes buttons for adding, deleting, and saving records, suggesting basic data management capabilities.
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Figure 4.3 out of stock report overview

The forms provide a user-friendly interface where the user can enter customer details, place orders and update products and materials details. 
Reports for different items are displayed with the option to preview before printing. The reports show inventory level by showing items on out-of-stock report when the quantity of product is 0 
4.2 Query Implementation 
The queries implemented were: 
· A query to display customer details, the order purchased, date of the order and the total amount paid by the customer. 
· A query was made to show all the items in stock and out of stock Where it shows product name, description price and amount in stock. 
· A query was run out to identify the products that need to be restocked. 
4.3 Menu System 

The menu is user friendly and allow users to navigate and preview reports on orders placed showing date and total amount of purchase 
  
Queries and Reports 
5.1 Report Selection 
In today’s competitive business environment, having access to critical business information in a timely manner is essential for making informed decisions. By leveraging detailed reports and queries, businesses can optimize their operations, reduce costs, and maximize profits. The key to achieving these objectives lies in understanding inventory levels, tracking customer orders, and analyzing customer behavior. The reports selected provide valuable insights into these areas, enabling businesses to monitor and address issues proactively.

5.1. Out-of-Stock Report:
An out-of-stock report is an essential tool for businesses that deal with physical inventory. This report identifies products that are currently unavailable, helping businesses to quickly restock those items and avoid lost sales opportunities. Without this type of report, businesses risk frustrating customers who may place orders for products that are out of stock, leading to customer dissatisfaction and potential loss of future business. By reviewing the out-of-stock report regularly, companies can ensure that their inventory is always at optimal levels to meet customer demand, ultimately improving cash flow and reducing the risk of stockouts.

5.3. Inventory Queries and Management:
Inventory queries help track real-time stock levels across various product categories. Having up-to-date information on inventory levels allows businesses to plan more effectively and prevent situations where customers attempt to place orders for out-of-stock items. This is particularly important in businesses where inventory turnover is high, such as retail or e-commerce. By utilizing inventory queries, companies can streamline stock management, avoid overstocking or understocking, and ensure that the right products are available when needed. This not only improves operational efficiency but also reduces unnecessary costs tied to excess inventory or emergency restocking.

5.4. Order Tracking Report:
The order tracking report is a critical tool for ensuring that customer orders are processed and fulfilled accurately and on time. This report tracks the status of all customer orders, including pending, shipped, and delivered orders. By monitoring orders closely, businesses can quickly identify and address any issues that may arise during the fulfillment process. It also helps prevent errors such as delayed shipments or incorrect deliveries, which can result in customer complaints or even legal consequences. Additionally, tracking orders provides businesses with a clear overview of sales trends and helps forecast demand more accurately, enabling better planning for future orders and inventory management.

5.5. Customer Reports and Behavior Analysis:
Customer reports offer valuable insights into purchasing behavior over time, providing businesses with a deeper understanding of customer preferences, buying patterns, and engagement. Analyzing this data can help businesses identify trends, tailor marketing strategies, and create targeted promotions to improve customer loyalty and satisfaction. Customer reports can also highlight purchasing trends during specific periods, helping businesses plan more effectively for peak seasons or promotional campaigns. By leveraging these insights, companies can improve customer retention, enhance the customer experience, and drive sales growth.

Conclusion:
The timely use of inventory, order, and customer reports enables businesses to make data-driven decisions that improve efficiency, reduce costs, and enhance customer satisfaction. By monitoring inventory levels, tracking orders, and understanding customer behavior, businesses can optimize their operations to avoid stockouts, prevent order-related issues, and maximize profitability. In a dynamic business environment, these reports are indispensable tools that help companies stay ahead of the competition while providing excellent service to their customers. 
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