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[bookmark: _Toc224126259]1. Introduction
The  prospective chain of neighbourhood pharmacies is MediLink Pharmacy, and at present, it is manually balancing significant data of operation, such as inventory of medicines, prescriptions, supplier data and customer data. The problems associated with this manual system are mostly errors, duplication of data and problems with tracking of the stocks, prescriptions, and sales transactions. A Database system that handles these issues has been developed using Microsoft Access. The significant workflows that the system will automate are inventory management, prescription management, supplier management, and sales monitoring in an effort to have the pharmacy enhance the accuracy of the information, reporting, and the overall operations of the pharmacy.



[bookmark: _Toc224126260]2. Scenario Analysis
The MediLink Pharmacy database system is supposed to handle the data pertaining to medicines, suppliers, customers, prescription and sales transactions. The most important elements to develop the database were the key entities, their attributes, and relationship among them, based on the scenario [1].
Main Entities and Attributes
1. Medicines – contains the data about medications that are offered in the pharmacy.
Attributes include:
· MedicineID
· MedicineName
· Category
· Price
· StockQuantity
· ReorderLevel
· ExpiryDate
· SupplierID
2. Suppliers – the stores store the details of companies offering the pharmacy with medicines to pharmacies.
Attributes include:
· SupplierID
· SupplierName
· ContactPerson
· Phone
· Email
· City
3. Customers – customer details are found here.
Attributes include:
· CustomerID
· CustomerName
· Phone
· Email
· City
· DateRegistered
4. Sales – enter the records of each sales transaction.
Attributes include:
· SaleID
· CustomerID
· SaleDate
· TotalAmount
5. SalesDetails – records the medicines that are used on a sale.
Attributes include:
· SalesDetailID
· SaleID
· MedicineID
· Quantity
· UnitPrice
6. Prescriptions – stores information on prescriptions prescribed by physicians.
Attributes include:
· PrescriptionID
· CustomerID
· MedicineID
· DoctorName
· PrescriptionDate
· Quantity
Relationships Between Entities
· A single supplier can supply many medicines.
· There are numerous prescriptions per customer.
· A single customer can transact a lot of sales.
· A single sale may have numerous medicines, which are handled by the SalesDetails table.
· A single drug may be prescribed in several prescriptions and sales histories.
[bookmark: _Toc224126261]3. Entity Relationship Diagram (ERD)
An Entity Relationship Diagram (ERD) is a visual aid that was created to present the diagram of the MediLink Pharmacy database and demonstrate how various entities will be related in the database [2]. The key individuals that were determined in the scenario analysis are represented graphically in the diagram, as Suppliers, Medicines, Customers, Sales, SalesDetails and Prescriptions. All the entities are represented in the form of a table with their own attributes.
Each record of a table is uniquely identified by a primary key. Arbitrarily, the primary key of SupplierID, MedicineID, CustomerID, SaleID, SalesDetailID and PrescriptionID are the keys of the corresponding entities, respectively. Relationships among associated tables are made with the help of foreign keys. As an example, the SupplierID in the Medicines table is correlated with the medicines and their supplier, whereas the CustomerID in the Sales and Prescriptions tables is correlated with their customers and the transactions and prescriptions they make.
Throughout the ERD, most of the relationships are of the one-to-many (1:M) type [3]. To illustrate, a single supplier can supply numerous medicines, and an individual customer can place numerous sales and prescription orders. The SalesDetails table addresses the many-to-many relationship between Sales and Medicines, ensuring well-organised data and upholding the database's data integrity.
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[bookmark: _Toc224133118]Figure 1: ER diagram
Source: (Author, 2026)

[bookmark: _Toc224126262]4. Data Structure Development
The MediLink Pharmacy database was deployed under Microsoft Access by the creation of tables against columns seen in the ERD. All the tables were appropriately designed to hold information with relevant data types. The primary keys were given to identify the unique records of each record, and foreign keys were employed to give relationships among similar tables. The Microsoft Access Relationships Tool was used to create these relationships, and the reference integrity was imposed to ensure data consistency and stop the invalid entries [4].
[bookmark: _Toc224126263]4.1 Suppliers Table
The suppliers table is where the data concerning companies that provide medicines to the pharmacy are stored. SupplierID is also the primary key used in identifying the suppliers, which are uniquely identified using SupplierID. The other attributes are supplier name, contact person, phone number, email and city. This table relates to the Medicines table with the help of the SupplierID field.
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[bookmark: _Toc224133119]Figure 2: Suppliers table creation code
Source: (Author, 2026)
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[bookmark: _Toc224133120]Figure 3: Suppliers table 
Source: (Author, 2026)
[bookmark: _Toc224126264]4.2 Medicines Table
The medicines table will hold information regarding all the medicines in the pharmacy. Such traits as the medicine name, its category, price, stock quantity, reorder level, and expiry date are important. The primary key is medicineID, and SupplierID is a foreign key connecting each medicine to its supplier.
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[bookmark: _Toc224133121]Figure 4: Medicines table creation code
Source: (Author, 2026)
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[bookmark: _Toc224133122]Figure 5: Medicines table
Source: (Author, 2026)
[bookmark: _Toc224126265]4.3 Customers Table
The Customers table contains the details of the consumer that include the name, phone number, email, the city of residence and the date of registration. CustomerID is the primary key of each customer and identifies a customer. This table is linked to the Sales table as well as the Prescriptions table.
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[bookmark: _Toc224133123]Figure 6: Customers table creation code
Source: (Author, 2026)
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[bookmark: _Toc224133124]Figure 7: Customers table
Source: (Author, 2026)
[bookmark: _Toc224126266]4.4 Sales Table
The Sales table is used to document all sales made by the customers. The primary key of every transaction is SaleID. CustomerID is also a foreign key in the table, and it has the date of sale and the amount sold.
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[bookmark: _Toc224133125]Figure 8: Sales table creation code
Source: (Author, 2026)
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[bookmark: _Toc224133126]Figure 9: Sales table
Source: (Author, 2026)
[bookmark: _Toc224126267]4.5 SalesDetails Table
The SalesDetails table contains precise data of the medicines that have been part of each sale, the amount, and the price per unit. It has added SaleID and MedicineID as foreign keys to the Sales table and the Medicines table to resolve the many-to-many relationship that existed between the Sales table and the Medicines table.
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[bookmark: _Toc224133127]Figure 10: SalesDetails table creation code
Source: (Author, 2026)
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[bookmark: _Toc224133128]Figure 11: SalesDetails table
Source: (Author, 2026)
[bookmark: _Toc224126268]4.6 Prescriptions Table
The prescriptions table will hold details regarding the prescribed medicines by physicians to clients. PrescriptionID identifies each record where CustomerID and MedicineID are foreign keys, where the prescription is connected to the customers and medicine.
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[bookmark: _Toc224133129]Figure 12: Prescriptions table creation code
Source: (Author, 2026)
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[bookmark: _Toc224133130]Figure 13: Prescriptions table
Source: (Author, 2026)
[bookmark: _Toc224126269]5. Normalisation to Third Normal Form (3NF)
To reduce redundancy and data consistency, the MediLink Pharmacy database design was normalised to the Third (3NF) normal form. The process made sure that any given table does not contain irrelevant data, and dependencies are appropriately designed.
[bookmark: _Toc224126270]5.1 First Normal Form (1NF)
A relation is in 1NF where all the attributes have simple values and no repeating groups [5].
The single values in the different fields are stored in each entity in the MediLink Pharmacy system. For example:
· Sales
SaleID → CustomerID, SaleDate, TotalAmount
A sale can consist of more than one medicine. To preserve the atomic values, medicines for sale are stored in a different table:
· SalesDetails
SalesDetailID → SaleID, MedicineID, Quantity, UnitPrice
This is done to ensure that only a single medicine is recorded in a single row, and this meets the 1NF requirement.
[bookmark: _Toc224126271]5.2 Second Normal Form (2NF)
A relation in 2NF is in 1NF, and all the non-key attributes are totally dependent on the primary key [2].
As an example, the dependencies of the system are:
· MedicineID → MedicineName, Category, Price, StockQuantity, ReorderLevel, ExpiryDate, SupplierID
· CustomerID → CustomerName, Phone, Email, City, DateRegistered
All properties are totally based on their primary key, which will guarantee adherence to 2NF.
[bookmark: _Toc224126272]5.3 Third Normal Form (3NF)
A relation is in 3NF when it is 2NF, and it contains no transitive dependencies [7].
Example dependency:
· SupplierID → SupplierName, ContactPerson, Phone, Email, City
Supplier information is not linked to MedicineID, but rather in the Suppliers table by SupplierID.
This normalised database minimises the redundancy, update anomalies and does not bring about poor database management.
[bookmark: _Toc224126273]6. Sample Data Population
Sample data were added to the MediLink Pharmacy database after the database structure was designed and all the tables were created to model real-life operations of the pharmacy. Proper populating of every table was carried out by ensuring that at least five records were added to the table to indicate the regular data the pharmacy handles in its day-to-day operations. This information assists in proving the manner of storing and handling various types of information concerning medicines, their suppliers, customers, prescriptions, and sales.
The data that had been inserted in the sample are:
· Supplier records This is the records of pharmaceutical firms supplying medicines to the pharmacy.
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[bookmark: _Toc224133131]Figure 14: Suppliers Table data insertion
Source: (Author, 2026)
· Data in the medicine inventory, such as medicine names, category, prices, stock levels, re-order quantities and expiry time.
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[bookmark: _Toc224133132]Figure 15: Medicines Table data insertion
Source: (Author, 2026)
· The customer details include customer names, contact details, and customer city details.
[image: ]
[bookmark: _Toc224133133]Figure 16: Customers Table data insertion
Source: (Author, 2026)
· Sales transactions, which would record the purchases made by customers, as well as the date and value of the sale.
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[bookmark: _Toc224133134]Figure 17: SalesDetails Table data insertion
Source: (Author, 2026)
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[bookmark: _Toc224133135]Figure 18: Sales Table data insertion
Source: (Author, 2026)
· Prescription records are given by the doctors to the medicines prescribed to the customers.
[image: ]
[bookmark: _Toc224133136]Figure 19: Prescriptions Table data insertion
Source: (Author, 2026)
The realistic signature of the sample population in the database gives a possibility to test the system. It allows queries to provide valuable results and illustrates how the database can be used to deal with pharmacy activities.
[bookmark: _Toc224126274]7. Query Development
Some queries were developed in Microsoft Access to prove that the MediLink Pharmacy database system can function. These queries enable users to access certain information stored in the database and facilitate the key processes of pharmacy management, namely the level of inventory, prescription tracking and sales analysis. The questions aid in the transformation of the stored data into information that can be used by the managers in making decisions.
The queries that were formulated included:
· Medicines Low in Stock
This query establishes medicines for which the stock level is below the reorder level. It prevents shortages of medicines and aids the workers in pharmacies to observe the quantity of stocks and avoid instances when the pharmacists run out of them.
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[bookmark: _Toc224133137]Figure 20: Query for Medicines Low in Stock
Source: (Author, 2026)
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[bookmark: _Toc224133138]Figure 21: Results of Medicines Low in Stock query
Source: (Author, 2026)
· Medicines by Supplier
This query indicates drugs and their suppliers. It enables the pharmacy to conveniently find the supplier of every medicine and aids in the administration of suppliers.
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[bookmark: _Toc224133139]Figure 22: Query for Medicines by Supplier
Source: (Author, 2026)
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[bookmark: _Toc224133140]Figure 23: Results of Medicines by Supplier query
Source: (Author, 2026)
· Prescription History of Customer
This query obtains prescription history related to clients. It allows following the medicines prescribed by doctors and contains valuable data on the history of the prescription of a particular patient.
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[bookmark: _Toc224133141]Figure 24: Query for Prescription History of Customer
Source: (Author, 2026)
[image: ]
[bookmark: _Toc224133142]Figure 25: Results of History of Customer query
Source: (Author, 2026)
· Total Sales per Day
This query will provide the number of sales per day by adding the records of sales. It enables the pharmacy managers to study the day-to-day revenue as well as keep a track of the business functioning.
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[bookmark: _Toc224133143]Figure 26: Query for Total Sales per Day
Source: (Author, 2026)
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[bookmark: _Toc224133144]Figure 27: Results of Total Sales per Day query
Source: (Author, 2026)
· Most Sold Medicines
This query gives medicines that have the largest quantity of sales. It contributes to the understanding of the pharmacy of the most frequently purchased medicines, as well as helps in planning the stocks.
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[bookmark: _Toc224133145]Figure 28: Query for Most Sold Medicines
Source: (Author, 2026)
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[bookmark: _Toc224133146]Figure 29: Results of Most Sold Medicines query
Source: (Author, 2026)
· Customer Sales History
This query shows all the transactions that customers make in terms of their sales. It enables the pharmacy to study the buying behaviour and the activity of the customers.
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[bookmark: _Toc224133147]Figure 30:  Query for Customer Sales History
Source: (Author, 2026)
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[bookmark: _Toc224133148]Figure 31: Results of Customer Sales History query
Source: (Author, 2026)
· Medicines Expiring Soon
This query shows medicines that are expired or approaching expiry date, and the pharmacy will be able to manage the stock and minimise waste that will be generated.
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[bookmark: _Toc224133149]Figure 32: Query for Medicines Expiring Soon
Source: (Author, 2026)
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[bookmark: _Toc224133150]Figure 33: Results of Medicines Expiring Soon query
Source: (Author, 2026)
· Sales with Medicine Details
This query will allow a close perception of sales transactions, allowing us to see which medicines were put in each sale, how many were sold, and how much.
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[bookmark: _Toc224133151]Figure 34: Query for Sales with Medicine Details
Source: (Author, 2026)
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[bookmark: _Toc224133152]Figure 35: Results of Medicine Details query
Source: (Author, 2026)
[bookmark: _Toc224126275]8. Validation and Testing
The MediLink Pharmacy database system was put to the test to determine whether it is fit for the functional requirements that were identified during the scenario. This was done as testing through the database, whereby several operations were carried out using the database, which included adding new records, running queries and checking on the relationship between two or more tables. An example is understanding the storage of the data in the Customers table by insertion of a new record with the customer, which would ensure that the stored data is correct in the table. The other test was to run the low stock query with the view of making sure that medicines with stock levels lower than the reorder level were displayed properly. The perfectly calculated total sales were also tested using the daily sales query to ensure that the correct values in sales were calculated. These tests ensured that the queries had the right functionality, and the relationships ensured the data integrity, and the system has fulfilled the operational requirements of MediLink Pharmacy [8].
[bookmark: _Toc224126276]9. System Evaluation and Reflection
The design of the MediLink Pharmacy database system entailed several substantial decisions, which were aimed at offering efficiency and integrity of the data in the system. Among these design options is the fact that the SalesDetails table will hold the many-to-many relationship that exists between Sales and Medicines, in the sense that a given sales transaction can include several medicines. The database is also normalised to be at the Third Normal Form (3NF) to eliminate redundancy, besides achieving an effort to have the same data set in distinct tables [9].
It also experienced two issues during the development stages, and they included the maintenance of relationships between the tables, the type of data to be utilised in the fields and the writing of debugging queries to make sure that they produced the appropriate feedback.
The system can be refined to be more practical in the future and manage the inventory with the help of a convenient data entry form, automated management reports and stock notification.


[bookmark: _Toc224126277]10. Conclusion
Finally, the mediLink pharmacy database has been created and implemented using Microsoft Access. The system has been so beneficial in managing the medicines, suppliers, customers, prescriptions, and sales transactions. It enhances better control of stocks and reporting, and also allows useful queries, thereby making it convenient to support the decision-making of the management. To make sure that the data will be stored efficiently and reliably, the database design will be in agreement with the suggested best practices, including good relationships and normalisation of data management.
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