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[bookmark: _oh5e21x6mxhu]1. Introduction and Scenario Overview
Medi Link Pharmacy is a community pharmacy that, as of today uses manual means to take care of the customer records, the prescriptions, the stock level and the sales transactions. Such a strategy has given birth to incorrect data entry, poor retrieval of records and ineffective reporting. In a healthcare environment, the specified issues can degrade the quality of delivered services and increase the risk of regulatory non-compliance. It is thus important that data management is correct and well-formatted.
To curb these obstacles, Medi Link Pharmacy will need a relational database system that will centralize the storage of information and impose uniformity in all spheres of operation. The development platform is chosen to be Microsoft Access since it allows development based on the relational database design, built-in query and reporting systems, and the fact that it is suitable to small to medium-sized organizations [2], [3].
The main objective of the proposed database system is to handle the customer information, prescriptions, medicines, suppliers, and sales transactions in an integrated way. The system will offer accuracy, support reporting, and data handling to ensure reliability in the daily pharmacy operations [1].
[bookmark: _p0m4bf19880o]2. Scenario Analysis and Requirements
The Medi Link Pharmacy database system is self-built to meet various functional and non-functional requirements based on the practical operation requirements. The system should be able to manage customer functionalities by ensuring that personal details are well stored and can be correlated with sales records and prescriptions. Prescription processing is a fundamental requirement, and every prescription should be linked to a designated customer and may include multiple medications with specified quantities and dosages. Stock control capability is also needed to record quantities of medicines, the reorder levels and supplier details. Moreover, the system should be able to help with sales monitoring, which means recording the transactions and providing date-based and summary reports.
Non-functional requirements are no less significant. Primary and foreign keys shall be used to maintain the integrity of the data to avoid invalid or inconsistent records [7]. It attains accuracy by using normalized table forms which eliminate redundancy and update anomalies [1]. Another important factor is ease of use because the pharmacy personnel should be in a position to input data and access information in an easy manner without having advanced technical skills. Microsoft Access has been able to meet this need with its user-friendly interface and ability to design queries [3]. All of these requirements influence the database design and the implementation strategy.
[bookmark: _qe94daijc7kn]3. Database Design and Entity Analysis
[bookmark: _5nz03id90but]3.1 Entity Identification
The database design has been founded on the identification of core entities that symbolize actual elements of the operation of the Medi Link Pharmacy. The entities are assigned a primary key that uniquely identifies the records to maintain relational integrity [1].
Customers entity contains the personal details of the people who buy medicines or get prescriptions. Customer is used as the primary key, which allows connecting customer records with prescriptions and sales.
The Suppliers entity is those organizations that provide medicines to the pharmacies. Supplied is a unique identifier that identifies every supplier and facilitates the sourcing of stocks and accountability.
Medicines entity contains information about the pharmaceutical product such as price, stock quantity and reorder level. The main key is the medicine ID and the secondary key is the Supplied which is a foreign key that connects the medicine to the supplier.
The Prescriptions entity stores the prescriptions given to the customers. Prescription is a unique identification number of each prescription, and it is associated with a certain customer.
Prescription Items entity is used to solve the many-to-many relationship between prescriptions and medicine since a particular prescription can have several medicines. The primary key is RxItemID.
Individual sales are recorded on the Sales entity. Sallied identifies each sale uniquely, and where appropriate, identifies each sale with customers.
The Sale Items entity solves the many-to-many relation between sales and medicines and therefore it allows the quantities and prices to be effectively tracked. The primary key is the Sleeted.
This designed organization helps to store, report and adhere to the principles of relational database with the right data [4].
	Entity
	Description
	Primary Key

	Customers
	Stores customer personal details
	Customer

	Suppliers
	Stores supplier information
	Supplied

	Medicines
	Stores medicine and stock details
	Medicined

	Prescriptions
	Stores prescription records
	Prescription

	Prescription Items
	Links prescriptions to medicines
	RxItemID

	Sales
	Store's sales transactions
	Sallied

	Sale Items
	Links sales to medicines
	Sleeted


[bookmark: _pwmvbtgvio66]Table 1: Summary of Database Entities and Primary Keys
[bookmark: _w91httypc13v]3.2 Entity Relationship Diagram (ERD)
An Entity Relationship Diagram is used to show the logical design of the Medi Link Pharmacy database. Custodian-Prescriptions, Supplier-Medicine and Sales-Sale item have a one-to-many relationship. Such relationships are an echo of the actual pharmacy activities where a customer can be given more than one prescription, and a supplier could offer more than one medicine.
Junction tables are used to resolve many-to-many relationships to ensure that they are normalized. The Prescription Items table provides the solution to the relationships between the Prescriptions and the Medicines whereas the Sale Items table provides the solution to the relationships between Sales and the Medicines. This method avoids duplication of data and facilitates proper aggregation of information in the reporting queries like sales summary and prescription history [1], [7].
[image: ]
[bookmark: _rwnmnqudl63]Figure 1: Entity Relationship Diagram showing all tables, primary keys, foreign keys, and relationships for the Medi Link Pharmacy database.
Overall, the ERD supports efficient stock control, accurate prescription management, and reliable sales reporting, making the design appropriate for the Medi Link Pharmacy scenario [2].
[bookmark: _dl2f0fvnl21]4. Table Design and Normalization
[bookmark: _2x9jgjpzosp]4.1 Table Structure and Data Types
Medi link Pharmacy database should be structured in tables to allow proper data storage, querying and good referential integrity. The major tables are the Customers, Medicines, and Sales, which are developed in Microsoft Access with proper data types and restrictions [2].
[image: ]
[bookmark: _hezwac5jpsho]Figure 2: Design view of the Customers table showing fields, data types, and primary key configuration.
The customer's table is used to store personal information that is needed to associate prescriptions and sales. Customer is determined as an AutoNumber primary key that would be unique. Text fields, including FirstName and LastName are of the Short Text data type and the contact fields are limited to invalid entries.
[image: ]
[bookmark: _lapxa2bzhtf9]Figure 3: Design view of the Medicines table showing stock-related attributes and supplier foreign key.
The Medicines table contains inventory data. Medicine is an auto-number primary key whereas Supplied is characterized as a Number data type having a foreign key connection with the Suppliers table. Stocky and Reorder Level are numeric fields that require the Number type to facilitate the comparison queries and Unit Price is a Currency type to provide financial accuracy [1].
[image: ]
[bookmark: _1zvoi6nnowbw]Figure 4: Design view of the Sales table showing sales transaction fields and customer linkage.
Sales is a table that captures individual transactions. The key used is Sallied and Customer as a foreign key to connect the sales with the customers in case of necessity. Sale Date is a Date/Time data type that supports date-based reporting and Payment Method is a Short Text. The constraints of required fields are used to ensure that incomplete transaction recordings are not made.
Primary and foreign keys, necessary fields, and the right data types ensure consistency and minimize the possibility of invalid data entry [4].
	Table
	Field
	Data Type
	Key Type

	Customers
	Customer
	AutoNumber
	Primary Key

	Medicines
	Medicine
	AutoNumber
	Primary Key

	Medicines
	Supplied
	Number
	Foreign Key

	Sales
	Sallied
	AutoNumber
	Primary Key

	Sales
	Customer
	Number
	Foreign Key


[bookmark: _qd8s0fc3kize]Table 2: Key Table Fields and Data Types
[bookmark: _5dau96nrl0dk]4.2 Normalization to Third Normal Form
The database design is normalized to Third Normal Form in order to enhance efficiency and data integrity [1]. The First Normal Form will be attained by having fields that have only atomic values and do not have any repeated groups. The second normal form is achieved by eliminating partial dependencies since all the non-key attributes have a complete dependency on the entire primary key. Transitive dependencies are finally removed to provide the third normal form in which the non-key attributes are not dependent on any other non-key fields but exclusively on the primary key only. This will eliminate duplication and anomalies in updates.
[bookmark: _ntilp7r4jaii]5. Relationships and Data Integrity
[image: ]
[bookmark: _pbukqzdw0a2]Figure 5: Relationships window showing enforced referential integrity between tables in the MediLink Pharmacy database.
Table relationships are imposed by using referential integrity in order to ensure consistency and valid data throughout the database. Primary and foreign keys guarantee that the records of the child tables, including SaleItems and PrescriptionItems, cannot be created without the parent records [2].
The cascade update is also activated so that the updates made in the key values of the primary key are automatically updated in the allied tables and thus keep consistency even without the use of human intervention. Cascade delete is not set on purpose to avoid the unintentional destruction of important healthcare information.
Having good data integrity would be very crucial too, especially in a pharmacy setting where misplaced or inconsistent records may compromise patient safety and/or regulatory requirements. Imposed relationships provide a high degree of sure prescription tracking, precise stock control as well as reliable sales reporting [7].
[bookmark: _84arpqelcju0]6. Data Population and Sample Data
[image: ]
[bookmark: _yh2nl8sktfvx]Figure 6: Datasheet view of the Medicines table populated with realistic sample data.
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[bookmark: _5zh5xr66mx2x]Figure 7: Datasheet view of the Sales table showing sample sales records across multiple dates.
[image: ]
[bookmark: _fnyd41j6hovc]Figure 8: Datasheet view of the SaleItems table showing individual medicine line items per sale.
The database will be filled with realistic sample data to test and show the functionality of the system. The medicines table contains products that have different stock quantities and reorders, so that queries with low stock can provide positive results. The Sales table has transactions that have been registered over many different dates and therefore date-based summaries and trend analysis can be done.
The table SaleItems captures the medicine line items over each sale essential in the correct determination of the total sales value and identification of best-selling medicines. This formatted sample data will make sure every query will give valid and interpretable results when being tested [3].
Real data will enhance the credibility of the system and will show the way the database will work in a practical pharmacy setting. It also facilitates validation of relationships, aggregation queries as well as reporting logic needed in making management decisions.
[bookmark: _fja3a37snbvq]7. Query Development and Reporting
[bookmark: _xc0722czr5q9]7.1 Low Stock Report
[image: ]
[bookmark: _2nbpl4y722or]Figure 9: Design view of the Low Stock Report query used to identify medicines below reorder level.
[image: ]
[bookmark: _eag8q4d5a7o6]Figure 10: Results of the Low Stock Report query displaying medicines requiring restocking.
The Low Stock Report query determines drugs at the current stock levels (at least as small as the reorder level) or below. This query can be used to compare the StockQty and ReorderLevel of products in the Medicines table to identify the products that need to be restocked. It facilitates the active stock control and minimizes the shortage of medicines [1].
[bookmark: _a3s0jx6bj5m2]7.2 Customer Prescription History
[image: ]
[bookmark: _wawawcoe0h8s]Figure 11: Design view of the Customer Prescription History query showing table joins and criteria (CustomerID = 2).
[image: ]
[bookmark: _4rq3p3a0sswo]Figure 12: Results of the Customer Prescription History query displaying prescriptions for a selected customer.
Customer Prescription History query can be used to find all the prescriptions and medicines of a customer with joins between Customers, Prescriptions, PrescriptionItems and Medicines. The results of a particular individual are filtered with the help of a criterion CustomerID = 2. This query permits effective access to the history of patient medications that facilitate the provision of care and continuity.
[bookmark: _sqcvma90l2er]7.3 Sales by Date Range
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[bookmark: _6449iuzbl37b]Figure 13: Design view of the Sales by Date Range query with parameter based date filtering.
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[bookmark: _ygyg3uvmsaw3]Figure 14: Results of the Sales by Date Range query showing sales within the specified period.
The Sales by Date Range query is made use of as a parameter query in which the user can input an end date and a start date upon running the query. This structure enables flexible sales reporting and allows the staff to examine the performance during particular periods without any changes in the query structure [3].
[bookmark: _5xwcth6k9ccn]7.4 Top Selling Medicines
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[bookmark: _wvb51zza2o7r]Figure 15: Design view of the Top Selling Medicines query using grouping and aggregation.
[image: ]
[bookmark: _ln8ojyjcc8yh]Figure 16: Results of the Top Selling Medicines query ranked by total quantity sold.
In this question, the method applied is the use of grouping and aggregation to find the sum of quantity sold of each medicine. The quantity field is added up and sorted in descending order whereby the most sold medicines can be identified. This data is used in making buying choices and inventory optimization [1].
[bookmark: _xz13trfa9c64]7.5 Daily Sales Summary
[image: ]
[bookmark: _ljbxau7bnonw]Figure 17: Design view of the Daily Sales Summary query showing calculated total sales value per date.
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[bookmark: _fm7kju5cjty5]Figure 18: Results of the Daily Sales Summary query displaying total sales value by day.
Daily Sales Summary query: This query is used to compute the total sales value per day with the help of a calculated field that multiplies the Quantity and Unit price sale and a SUM function is applied. The Sale Date Grouping effectively gives an overview of the trend of daily revenues leading to managerial understanding and performance monitoring [10].
[bookmark: _8qq253litksx]8. Validation and Testing
Validation and testing were done so that the database could satisfy the functional and data integrity requirements. The referential integrity was tested through the ability to attempt to insert the values of the foreign key without the parent records. The system also avoided invalid entries appropriately which was an indication that relationships are being imposed as desired [2].
[image: ]
[bookmark: _8zhojrwdyrbh]Figure 19: Referential integrity validation showing prevention of invalid foreign key entry.
Query validation was aimed at ensuring that calculations and filter logic were correct. Aggregation queries, including the Daily Sales Summary, were tested to make sure that the calculated totals would not be less than the anticipated ones based on the underlying Sale Items data. There were parameter queries that were checked with various date ranges to ensure the behavior of this filtering is correct.
[image: ]
[bookmark: _wh3h40571vym]Figure 20: Query validation results confirming correct calculation and filtering logic.
In every instance, the real results were as anticipated, and this proved that the database is very reliable and contributes to proper reporting. Such tests ensure that the system satisfies the needs of Medi Link Pharmacy in terms of its functionality.
[bookmark: _ngx4flozx75a]9. Evaluation and Reflection
The database system can satisfy Medi Link Pharmacy's fundamental needs, including structured data storage, accurate relationships, and relevant reporting. The normalized tables and the forced referential integrity of client data are a major strong side of the design as data accuracy and consistency are maintained between prescriptions, sales and stock records.
Among the challenges that were faced in the process of development was getting relations set right in Microsoft Access, especially to set the primary and foreign key data types to be of similar types. Designing the table and testing helped to eliminate this problem. The other weakness of the existing system is the absence of user-friendly data-entry forms and automated reports which can be further enhanced to make it more usable.
Such enhancements as creating Access forms to enter prescriptions and sales and automating the process of stock reorder reports as well as the role-based access controls could be implemented in the future. These upgrades would also facilitate efficiency, data security, and scalability.
[bookmark: _c4mlg9sw814h]10. Conclusion
This project has provided a relational database system to solve the operational problems facing the Medi Link Pharmacy. Accuracy is increased, effective reporting is facilitated and the integrity of data is enforced by well-formulated tables, relationships and queries. The database accomplishes both functional and non-functional requirements by centralizing customer, prescription, stock and sales data. In general, the solution will offer a solid basis on better pharmacy operations and informed decision-making.
[bookmark: _b9pk6rh18vc3]
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