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[bookmark: _Toc225181019]Introduction
Medilink Pharmacy, a growing community pharmacy, relies on manual methods to manage daily operations such as inventory, prescriptions, customers’ sales, etc. These traditional approaches frequently cause errors, delays, and difficulties tracking essential information. 
To address these challenges, A Microsoft Access database system has been created to store and manage data more efficiently, this tool improves accuracy and enables decision making via queries, reports, and forms. 


[bookmark: _Toc225181020]Scenario Analysis
This database system was developed to manage and store pharmacy operations as required, this improves speed and flexibility to organize a database depending on what is required to reach accuracy, management and problem solving. This database is structured by tables to organize the data more efficiently which contain information based on the requirement from the pharmacy as requested. [1]
[bookmark: _Toc225181021]Entities identified
· Customers
· Medicines
· Suppliers
· Prescriptions
· Sales
· Salesdetails 
These entities represent the main parts of the database system based on the pharmacy requirements. [1]
[bookmark: _Toc225181022]Attributes 
Customers 
· Customer ID
· CustomerName
· Phone 
· Email
This entity includes the details of each customer store in the database system of the MediLink Pharmacy such as phone, Email. Etc. [1]
[bookmark: _Toc225181023]Medicines
· MedicineID
· Medicine Name 
· Category
· Price
· Quantity
· SupplierID 

This entity includes the medicine details of the pharmacy, also, including SupplierID
Attributes to creating a relationship later and knowing which company is providing them. [1]
[bookmark: _Toc225181024]Suppliers
· SupplierID
· SupplierName
· Phone
· Address

This entity includes the suppliers’ details such as address or telephone number. [1]
The rest of entities follow the same pattern including details of their respective tables and attributes connected to the name’s table respectively. [1] 
[bookmark: _Toc225181025]Relationships
This part is about how attributes and tables are connected between them and how they are doing this following the rule one-to-many (1:M), the following sentences will explain their relationships [2]:
One Customer might have many Sales (1:M)
One Customer can have many Prescriptions (1:M)
One supplier Provides many Medicines (1:M)
One Sale can include many Medicines (through SaleDetails)
These relationships ensure that the database system created is consistent and connected and allows efficient data to help the pharmacy to understand each information based on the task. [2].
[bookmark: _Toc225181026]Entity Relationship Diagram (ERD)
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[bookmark: _Ref224925484]Figure 1 Entity Relationship Diagram of Medilink Pharmacy


As shown in Figure 1, The ERD shows all entities and attributes with Primary Keys () and foreign keys (FK) also, their respective relationships showing how they are connected between them. This ensures the integrity of each table, ensuring the structure of the database is well-organized and is maintained by data provided. This shows visually the structure and how it is managed by the database system applied on each table and its properties. [3]
[bookmark: _Toc225181027]Data Structure Design
[bookmark: _Toc225181028]Tables created and field names along with data types.
[bookmark: _Toc225181029]Customers table
[image: ]
This table stores the information for each client; it is helpful to identify who has bought the medicine and it relates to the prescription and sales more efficiently. [3]

[bookmark: _Toc225181030]Medicines table
[image: ]
This table stores the type of medicine that pharmacy has, it also includes the price, category and how many items are in stock. Besides, it is linked to suppliers and sales, also there is a foreign key called “SupplierID” to know what the unique number of each supplier and which medicine is providing. [3]
[bookmark: _Toc225181031]Suppliers Table 
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This table shows the data of each supplier, it allows us to know where each medicine is, also it helps to manage stock. [3]
[bookmark: _Toc225181032]Prescriptions Table
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This table stores the prescriptions of each client, it links the client to their medicines, and it includes the prescription date and the name of the doctor. [3]
[bookmark: _Toc225181033]Sales table
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This table stores the sales the pharmacy has had, also it contains the CustomerID of each client to know who the purchase has done, also the date when each sale was done and total amount of product for each sale. [3]
[bookmark: _Toc225181034]SalesDetails Table
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This table links sales to medicines by MedicineID and Sale, it allows that sales have many products and it stores the quantity and total price for sale. 
[bookmark: _Toc225181035]Normalisation (Up to 3NF)
[bookmark: _Toc225181036]1NF
The database system pleases First Normal Form (1NF) because the tables contain values that are not repeated in groups, each field contains a unique value for each data type ensuring that a clear organization and a structured format. For instance, in Customer table, each table has a single value as a number phone per record, there are no repeated groups or multiple value in a single field. [5]
[bookmark: _Toc225181037]2NF
The database system is in second normal form (2NF) because it does have all non-keys attributes that depend fully on the primary key, there is no partial dependencies because each table contains a clear primary key that only identifies each record. For instance, in Sales table, each attribute depends entirely on the primary key, it does not exist partial independence because each record is different and uniquely identifiable. [5]
[bookmark: _Toc225181038]3NF
The database system meets the Third Normal Form (3NF) because there are no transitive independencies, for instance, supplier data is stored in separate tables instead of being stored in medicines tables, this reduces redundancy and it improves data integrity efficiently. [5]




[bookmark: _Toc225181039]Sample Data
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Figure 2 Customers table
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Figure 3 Medicines Table
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Figure 4 Suppliers Table
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Figure 5 Prescriptions table
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Figure 6 Sales Table
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Figure 7 Salesdetails table
This sample data stored in a database system was added to each table to test queries, relationships, and reports within system and it also tests the functionality of the database. This represents realistic operations in a growing community pharmacy and helps to manage each information more efficiently by including medicines, prescriptions, sales and their details, customers information and suppliers that provide medicine for the pharmacy to be sold. [1]
[bookmark: _Toc225181040]Queries 
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Figure 8 Customer and SaleID query
This query has been created to help them to know the customer’s name and their unique SaleID to know which product has been bought. It also contains the sale date to know when this was done. [6]
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Figure 9 Medicines query
This query allows to know the type of medicine is in stock and their quantity, besides it adds the medicineID to know which medicine is each one. [6]
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Figure 10 Customer and prescriptions query
This query was created to know which prescription is for each customer and the doctor who did it, also, it has the date when the prescription was done. [6]
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Figure 11 Suppliers and medicine query
This query shows the type of medicine that every supplier provides for the pharmacy.
All these queries help to improve the stock control, monitor sales activity, and support better decision making within the pharmacy system. [6]
[bookmark: _Toc225181041]Forms and Reports 
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Figure 12 Customers form
This form allows users to create, edit, and add information in an easier and user-friendly way. 
[image: ]
Figure 13 Sales form
This form helps to manage sales transactions and record them, it helps them to know when the sale was made and which customer was involved. 
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Figure 14 Medicine form
This form helps users to manage medicine records, including stock levels and pricing.
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Figure 15 Sales Report
This report provides a structured overview of sales transactions and the name of each customer who has made it, this makes it easier to analyze and review data.
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Figure 16 Medicine report
This report shows the type of medicine that is being provided by the suppliers, also, it shows how many items per medicine are in stock, this helps management in case of restocking decisions.
[image: ]
Figure 17 Prescription report
This report helps the pharmacy staff to know which medicines have been prescribed by each doctor and the name of the medicine; besides, it contains the date when the prescription was made. [6]
These reports provide an easy and helpful way to check data, and it allows users to read data properly and organize it in a user-friendly way. [6]






[bookmark: _Toc225181042]Validation and Testing 

[bookmark: _Toc225181043]Testing Methods 
The database system was tested by entering sample data into all tables and trying to check if relationships linked between them worked correctly. Queries were run to make sure that accurate results were returned. Forms also were tested by adding or editing records, and reports were developed to confirm correct data display.
[bookmark: _Toc225181044]Results 
The system has been executed, and it worked perfectly as expected. Data was stored and retrieved; relationships were maintained. And queries produced accurate results. Forms allowed to enter data replacing the traditional methods used for the pharmacy previously and it allowed to enter data easily, and reports displayed information clearly.
[bookmark: _Toc225181045]Issues and fixes 
[bookmark: _Toc225181046]Error 1
In the beginning, an issue occurred when creating relationships due to mismatched data types between fields.
[bookmark: _Toc225181047]Fix 1 
This was solved by ensuring that related fields used the same data type, otherwise it will not work properly.
[bookmark: _Toc225181048]Error 2 
Another error that occurred was the “Unique index not found” issue when linking tables between them.
[bookmark: _Toc225181049]Fix 2 
This was fixed by setting the primary key correctly in the related table.
[bookmark: _Toc225181050]Reflection
One of the main challenges during this assignment was creating relationships by linking all the tables, especially when dealing with data type mismatches and primary key constraints. 
Through this assignment, I developed a better understanding of normalization and how to develop my database system based on it. This knowledge has helped me to create a system that is being executed in an efficient way where each table is accomplished to work properly and, because of the way it is structured, it helped me to finish this assignment effectively. Also, I developed a better understanding of database system work, including table designs, forms, queries, etc.
If I had more time, I would improve the system by adding more advanced queries or reports to create a better professional database or a better user interface by creating designs for forms, and I would try to enhance reporting features.
Overall, this assignment helped me understand the importance of how companies work daily with these software systems to manage a large amount of data in real time to handle real-world business operations properly. 
[bookmark: _Toc225181051]Conclusion
In conclusion, the Medilink Pharmacy Database system was designed properly and implemented using Microsoft Access. The database system allows efficient management and organisation of medicines, customers, suppliers, prescriptions, and sales. 
The use of queries, forms and reports improves data handling. It minimizes issues and supports better decision-making within the pharmacy system.
Overall, the system meets the requirements of improving accuracy, management, and efficiency in pharmacy questions replacing the traditional methods that pharmacy was using, and it improves the speed of implementing data.
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Figure 18 Medilink pharmacy dashboard
A dashboard form was created to provide a user-friendly interface for navigating the database system, it includes buttons to access the forms, reports and one extra button to exit the database system. This improves usability and efficiency for user experience. 
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