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Introduction:
 MediLink Pharmacy, one of the rapidly expanding community pharmacy chains, is currently using a manual method for recording stock, prescriptions, and customer data. Because manual methods can create duplicate data, inconsistencies in recorded information, and a physical degradation of records, they can all contribute to a lack of confidence in the quality of the data and therefore an overall decrease in business effectiveness [1].

This report proposes a Microsoft Access database to centralize data, improving the accuracy of stock tracking and sales recording. This digital system ensures regulatory compliance and provides management with better reporting for informed decision-making.

The database is built on principles of relational databases and has been structured with the intent of providing data integrity throughout the complete life cycle of data (the correctness and reliability/consistency of any type of data)[2]. Furthermore, normalization techniques up to Third Normal Form (3NF) are applied to minimise redundancy and enhance data consistency.
[bookmark: _Toc224992084]1. Scenario Analysis
[bookmark: _Toc224992085]1.1 Overview of Business Problem:
MediLink Pharmacy currently relies on manual methods to manage operational records, including stock control, prescriptions, and sales transactions. Manual systems are inherently prone to data redundancy, inconsistency, and physical deterioration, which can compromise data reliability [1]. A centralized relational database is proposed to overcome these inefficiencies, providing an accurate and consistent structure for storing all critical operational data.
[bookmark: _Toc224992086]1.2 Main Entities and Attributes:
When reviewing the scenario's requirements, core entities were identified. The operational workflow system of MediLink Pharmacy revolves around these core entities and each core entity has its own specific attributes used throughout the operational workflow system for effective data storage/retrieval. Selecting appropriate attributes is essential to ensure sufficient data granularity for querying and reporting purposes [2].

Medicine:  Stores data regarding every type of medication available from the pharmacy.
MedicineID(Primary Key)
  · Medicine Name
  · Category 
  · Dosage Strength 
 ·  Price
  · stock level
· Suppliers:  Organizations outside the pharmacy that perform as vendors for pharmaceuticals.
  · SupplierID (Primary Key)
  · Supplier Name
  · Phone
  · Address
· Customers: A person who purchases items from a pharmacy.
  · CustomerID (Primary Key)
  · FirstName
  · LastName
  · Phone Number
· Prescriptions: Medical authorization for dispensing specific medicines .
  · PrescriptionID (Primary Key)
  · CustomerID (Foreign Key)
  · DoctorName
  · Date Issued
· Sales Transactions: The header record for each purchase.
  · TransactionID (Primary Key)
  · CustomerID (Foreign Key)
  · Date Of Sale
Transaction Details: Line items for each medicine sold in a transaction.
  · TransactionDetailID (Primary Key)
  · TransactionID (Foreign Key)
  · MedicineID (Foreign Key)
  · PrescriptionID (Foreign Key, Nullable)
  · Quantity
[bookmark: _Toc224992087]1.3 Entity Relationships:
Database architecture includes multiple one-to-many (1:M) data relationships between entities for the purpose of efficient data organisation and integrity.
· One-to many (1:M) between Supplier and Medicine as one Supplier can have many Medicines.
·  One-to many (1:M) between Customer and Prescription as one Customer may have many Prescriptions.
·  One-to many (1:M) exists between Sales Transactions and TransactionDetails as one Transaction may contain many Line Items.
· A one-to-many (1:M) relationship exists between Medicine and Transaction Details, where one medicine can appear in multiple transaction records.
[bookmark: _Toc224992088]The prescription can generate multiple transaction details if the client receives more than one medication for the same prescription. Thus, it is common for there to be a one-to-many (1:M) relationship between Prescription and Transaction Details.
2.Entity-Relationship Diagram (ERD):
An Entity relationship diagram(ERD)is visual data modelling tool used to represent entities ,attributes, and relationships within a database system. It helps designer structure information logically and ensures efficient data base development and communication among stakeholders [3].Reference model improve clarity, reduce redundancy, support scalable system design process. Generally, ERDS are categorized into three levels. So we will use three different ERD for ‘Medilink Pharmacy’.
[bookmark: _Toc224992089]2.1Conceptual ERD:
This conceptual ERD for Medinlink pharmacy Illustrates the high level  relationship between core entities: Medicine, Supplier, Customer, prescription, SalesTransaction, and Transactionaldetails , Ensuring organized data management and efficient business operation.

[image: ]Figure 1: The ERD represents the Conceptual structure of the Medilink Pharmacy database.



[bookmark: _Toc224992090]2.2Logical ERD:
The logical ERD for Medilink Pharmacy defines clear table structure, primary keys(PK), and foreign key(FK), establishing precise data relationships to ensure referential integrity and support effective database normalization and reporting.

[image: ]
Figure 2: The ERD represents the logical structure of the Medilink Pharmacy database.

[bookmark: _Toc224992091]2.3 Physical ERD:
The physical ERD for medilink pharmacy specifies data types, constarints and stoarge deatils , providing a tecnical blueprint for actual database implementation while ensuring high performance and security for all operational table.
[image: ]Figure3: The ERD represents the Physical structure of the Medilink Pharmacy database.
[bookmark: _Toc224992092]3.Data structure development:
According to the relational database model, the way the data is structured allows for good data organization through defined tables, keys, and constraints. This will aid in maintaining an integrity of data, maintain a consistent and independent system for maintaining the same data and duplicate entries, and provide a scalable and reliable performance for databases to support real word applications and manage structured data [4].
[image: ]
Figure 4 : Suppliers design view.
[image: ]
Figure 5 : customer design view.
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Figure 6: Medicine design view.
[image: ]Figure 7: Prescription design view .
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Figure 8: SalesTransaction design view .
[image: ]
Figure 9: TransactionDetails design view.

[bookmark: _Toc224992093]3.1.Constraints and Data Integrity:
In order to maintain accuracy and consistency, the following constraints have been applied:
· Primary key constraint: Ensure each record is unique.
· Foreign key Constraint: Maintains referential integrity between the two tables.
· Required field: key fields such as IDs and names cannot be null.
· Validation Rules: 
Price>/0
StockLevel >/0
· Referential Integrity Enforcement: Prevents deletion of related records.
These constraints ensure that the database remains consistent and reliable during operations and updates [4].

[bookmark: _Toc224992094]3.2 Relationship Implementation:
Relationship are created in Microsoft Access using the Relationship tool.
[image: ]
Figure 10: Relationship between all the entity.
[bookmark: _Toc224992095]4.Normallization compliance:
Normalization organizes database tables to reduce redundancy and improved data integrity by structuring data into well-defined relationships and dependencies [1].
1NF: This table is in 1NF because all attributes are atomic(Indivisible), there are no repeating groups of data, each record is uniquely identified by a primary key.
[image: ]
Figure 11: Visual representation of 1NF.
2NF: All non-key attributes are fully functional dependent on the primary key.
[image: ]
Figure 12: Visual representation of second Normal Form (2NF).
This database satisfies 2NF by ensuring it is in 1NF and eliminates Partial functional dependencies. By separating “Medicine” and “SalesTransaction” into distinct tables linked via “TransactionalDeatils,” non-key attributes like quantity now depend entirely on the primary key, preventing data redundancy across many to many relationships.
3NF: No transitive dependencies. This database achieves 3NF by eliminating Transitive dependencies between medicines and suppliers.
[image: ]
Figure 13: Visual representation of 3NF.
By separating supplier contact details into a standalone “supplier” table, attributes like supplier name and address depend soley on th supplierID primary key, minimizing data redundancy.
[bookmark: _Toc224992096]5.Sample data population: 
The sample data population for Medinlink Pharmacy involves entering realistic records into the normalised tables to validate system functionality. This includes  five distinct entries for medicine, supplier and customer prescription,  ensuring that foreign key constraint and data types accurately support transactional integrity and reflect real-world pharmaceutical operations[5].

To replicate realistic operations, a minimum of five records were added to each table.
The following sample data was used to test the relational integrity of the MediLink system:

[image: ]
Figure 14: Supplier Data sheet.

[image: ]
Figure 15: Medicine data sheet.


[image: ]
Figure 16: Prescription data sheet.
[image: ]
Figure 17: Sales transaction.
[image: ]
Figure 18: Transaction details.
[bookmark: _Toc224992097]6.Query Development: 
Implementing a normalized database structure in Microsoft Access ensures data integrity and reduces redundancy within MediLink Pharmacy’s operations. By transitioning from manual records to an automated system, the pharmacy can efficiently manage complex relationships between suppliers and prescriptions, facilitating accurate reporting and enhancing the overall security of sensitive patient information .

Query A:Low stock Alert
Purpose: Identify medicines with stock less than 100
[image: ]
Figure 19: SQL view for Low stock alert query.


[image: ]
Figure 20: Executing The Low Stock Alert Query.
[image: ]
Figure 21: Results of the low Stock Alert Query.
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Figure 22: Saving the low stock Alert Query.






Query B: Customer Prescription History
Purpose : list all prescriptions for a specific customerID.
[image: ]
Figure 23: SQL view for customer prescription History query.

[image: ]
Figure 24: Results of the customer prescription history query.
[image: ]
Figure 25: Saving the customer prescription history query.


Query C: List Medicine by a specific supplier
Purpose: This query allows us to quickly see which medicines are provide by a specific supplier. This helpful for ordering or contacting a company about their products.
[image: ]
Figure 26: SQL view for list medicine by Supplier Query.
[image: ]
Figure 27: Results for List Medicine by Supplier Query.


Query D: Search Medicine by Category 
This query help us to type a category name and then show us all the medicine that match. This query is user friendly , Instead of having a fixed number (SupplierID=2), Using [Enter Category Name] makes a popup appear so we can search for any category whenever we want. This query helps the pharmacist  find alternatives if one specific brand is out of stock.
[image: ]
Figure 28: SQL view for search Medicine by  Category Query.
[image: ]
Figure 29: Results of the Medicine by Category Query.
[bookmark: _Toc224992098]7. Validation & Testing:
Critical components of validating and testing the pharmacy database are to ensure it functions properly, contains accurate data and is resilient against user error. Validating and testing the pharmacy database with systematic checks guarantees that all data within the database conforms to previously established logical and structural limitations. 
Test Case 1: Data Integrity
The focus of the test is Referential Integrity within the Customers and SalesTransaction tables and, by enforcing this Rule in the relationship window, the sales records cannot be deleted without deleting the Customer record first, thereby preventing orphans from sales records that exist without being associated with a valid person.

[image: ]
Figure 30: Configuring Referential Integrity between customers and  SalesTransaction.
[image: ]
Figure 31: Data Integrity Test – Editing relationship.
[image: ]
Figure 32: Finalized relationship showing successfully enforced Referential Integrity.
So here we can see attempted to delete a customer with an existing sale. Access blocks the deletion and display a referential integrity warning. Outcome is pass.
Test case2:Validation rules
A validation rules was implemented on the price field within the Medicine table to ensure financial accuracy. By setting the rules to >=0, the system automatically rejects any attempt to enter a negative cost. This  prevents clerical errors from distorting total sales calculation and inventory  valuations, while the custom validation text provides clear guidance to operator when an error occurs.
[image: ]
Figure 33: Overview of the medicine table(step1) 

[image: ] 
Figure 34: Implementing a Validation rule (>=0) on the price field to prevent negative entries.
[image: ]
Figure 35: Adding custom validation text to provide clear guidance during data entry errors.

[image: ] 
Figure 36: System prompt to test existing database records against the new validation.
[image: ]
Figure 37: Successful test result- system automatically rejecting a negative price input with a error message.
Here we can see we entered a negative value (£-1.10) into the medicine price field. Access blocks the entry and displays a custom error message.
[bookmark: _Toc224992100]8.1 Design Decisions
A database was created using relational design rules for the purpose of establishing reliability within the Specifications of a pharmacy's database by identifying the core entities such as Supplies, Medication etc. Thus, we applied Primary Keys to identify the core entities as well as Foreign Keys in order to link the databases together & ensure Referential Integrity preventing Orphan Records being produced. Database was created by implementing Associate Data Structures (Transaction Details) in order to define Many-to-Many Relationships between the Sales & Medication entities. Database was designed with Data Types validated within certain limitations ( Rejecting Negative Values) whilst at the same time resulting in an accurate, scalable & consistent system for the purpose of the Pharmacy's operations was maintained.
[bookmark: _Toc224992101]8.2 System Summary
The database system digitizes MediLink Pharmacy’s operations by efficiently tracking inventory, prescriptions, and sales. It enhances decision-making through accurate reporting and data integrity while minimizing redundancy to support all core business needs effectively.

[bookmark: _Toc224992102]8.3 Challenges and Limitations
Challenges included structuring many-to-many relationships through the TransactionDetails table and ensuring normalization reached Third Normal Form (3NF). 
Microsoft Access presented limitations regarding scalability, basic interface design, and performance with large datasets. Additional hurdles involved validating referential integrity rules and managing user access effectively without disrupting core pharmacy operations or compromising the logical connection between related database tables.
[bookmark: _Toc224992103]8.4 Future Improvements
Future enhancements will include the creation of a user-friendly UI, dashboards, and automated alerts for stock reordering or tracking of expiration date. Integration of barcode scanning would provide additional efficiencies. In addition to these improvements, migrating to SQL Server would increase scalability and security; advanced reporting and data visualization tools would provide management with the necessary tools to make more informed data-driven decisions.
[bookmark: _Toc224992104]9.Conclusion:
The Implemented Ms Access data base successfully transitions Medilink Pharmacy from manual to automated management. By enforcing referential integrity and validation rules , the system ensures data accuracy across prescription and sales. This robust solution minimizes error, improved regulatory compliance, and provides high quality reporting to support the CEO’s goal of enhanced service delivery.
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