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[bookmark: _Toc225209396]Introduction

This project focuses on designing an integrated database system for MediLink Pharmacy, a rapidly expanding community pharmacy that currently relies on manual methods for managing inventory, prescriptions, and customer data. This manual approach leads to errors and negatively impacts operational efficiency and speed[1]. Therefore, there is a clear need to develop a computerized system that organizes and stores data accurately and systematically. This system aims to manage information related to medications, suppliers, prescriptions, and sales more effectively, thereby reducing redundancy, improving data quality, and supporting decision-making by providing reliable and up-to-date data. The system also facilitates the generation of accurate inventory and sales reports, contributes to compliance with regulatory standards, and ultimately leads to improved overall performance and enhanced customer service[2].


Scenario: Database Implementation for ‘MediLink Pharmacy’ 
[bookmark: _Toc225209397]Task 1: Implementation Guide: 
1. Scenario Analysis Identify and describe the main entities involved in the scenario, detailing their attributes and the relationships connecting them.


The MediLink Pharmacy system consists of a set of entities used to manage pharmacy operations. These entities include Medications, Suppliers, Customers, Prescriptions, and Sales Transactions.

The Medications entity is used to store data related to medications available in the pharmacy, such as the medicine_id, medicine_name, medicine_price, available quantity.

The Suppliers entity contains information about the companies or entities that supply the pharmacy with medications, such as the supplier_id, supplier_name,  and supplier_address.

The Customers entity represents the individuals who frequent the pharmacy, and their data is stored, such as the customer_id, customer_name, customer_phone number, customer_address.

The Prescriptions entity records information about prescriptions obtained by customers, including the prescription_id, the associated customer_id, customer_name, and the prescription's issuance date.

The Sales entity documents all sales transactions within the pharmacy, including the transaction_id, customer_id, medicine_id, and the quantity.

Medicines                                                                            
	PK
	Medicine_ID

	
	Medicine_Name

	
	Price

	
	Quantity


 The medicine table contains the Medicine_id, Medicine_name, the price of the medicine, and the quantity in the store , primary key will be Medicine_id because it is unique
Suppliers
	PK
	Supplier_ID

	
	Supplier_Name

	
	Address


 
For the suppliers we can represent them in table with supplier id , name address , putting supplier id as primary key

Customers
	PK
	Customers_ID

	
	Customer_Name

	
	Phone

	
	Address

	
	




And will do tha same thing for the customer , putting customer id as primary key , the name ,phone, and address

Prescriptions
	PK
	Prescription_ID

	
	Customer_ID

	
	Customer_Name

	
	Date_Issued


 
And for the Prescriptions we will put the attributes as Prescription id as primary key ,customer id as forgin key to connect it with the customer table, and date issued

Sales
Here in the sales table we have sales id as the primary key , we need to connect the table with customer table and medicine table so we should their IDs as forging key
	PK
	Sale_ID

	
	Customer_ID

	
	Medicine_ID

	
	Quantity


  


the Supplier can provide can provide the pharmacy by many medicines so the relationship will be on to many . and many Prescriptions can order by on Customer so the relationship will be on to many.
Ather hand one Customer can sell many time to the relation between Customer and transection will be on to many.
And we can sell the medicine serval times so the relationship between them will be on to many ,I can define that as relation between the table

[bookmark: _Toc225209398]Entity-Relationship Diagram (ERD) Create a well-labelled ERD showing entities, primary and foreign keys, and the relationships (with appropriate cardinality) between them.
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                                                        ERD (1)


As shown in the diagram, we represent the entity as rectangles, and I used single rectangles for independent entities and double for the dependent ones. And we connect them by diamonds called the relation, and this relation will be one-to-one, many-to-one or many-to-many[3].
After that will represent the attributes by oval, The primary key is  placed underlined below the name just like customer id , sales id med id and Supp id . Derived attributes are represented by dashed oval, like customer age, while multi-valued attributes are represented with a double oval like customer phone and med phone and Email



2. Data structure Development Using your ER model, construct the design by defining each entity and establishing relationships with appropriate constraints to ensure data integrity.


[image: ]

The MediLink Pharmacy Entity and Relationship Diagram (ERD) consists of five entities: Customer, Medicine, Supplier, Prescription, and Sales . Each entity has set of attributes describe it, and the relationships between the entities are defined with cardinality to ensure data integrity and security[4].

Customer
Attributes: CustomerID (Primary Key), CustomerName, PhoneNumber, Address, DateOfBirth
Description: Represents the pharmacy's customer database.

Relationships:
Each customer can have multiple prescriptions
Each customer can make multiple sales transactions 

 Medicine
Attributes: MedicineID (Primary Key), MedicineName, ExpiryDate, Price, SupplierID
Description: Includes all medications available at the pharmacy. Relationships:

A medication can appear on multiple prescriptions 
It can be sold in multiple transactions 
Each medication is associated with a single supplier 
 Supplier
Attributes: SupplierID (Primary Key), SupplierName, ContactNumber, Address
Description: Represents the suppliers responsible for providing the pharmacy with medications.

Relationships:
Each supplier can supply multiple medications 
Prescription
Attributes: PrescriptionID (Primary Key), CustomerID (FK), MedicineID (FK), PrescriptionDate, Dosage
Description: Records prescriptions issued to customers. Relationships:
Each prescription is associated with one customer (N:1 with customer)
Each prescription contains one medication (N:1 with medication)
 Sales Transaction
Attributes: TransactionID (Primary Key), CustomerID (FK), MedicineID (FK), Quantity, TransactionDate
Description: Records all sales transactions that take place in the pharmacy.

Relationships:
Each transaction is associated with one customer 
Each transaction includes one medication 
 General Notes on the Diagram
Primary keys are highlighted by underlining their names.
Foreign keys link different entities to maintain data integrity.
Cardinalization indicates the type of relationship between entities (one-to-many or many-to-one).

This design ensures no data duplication and enables accurate reporting and efficient query support.



[bookmark: _Toc225209399]Normalization Compliance The data model should be normalized to Third Normal Form (3NF) to minimize redundancy and dependency issues.


So to do Normalization we need to apply the 1NF, 2NF, 3NF Considering this table
	Sale_id
	Customer_name
	Medicine_name
	Supplier_name
	quantity
	price

	S01
	Mohamed
	Paracetamol
	Any suppl
	2
4
	20

	S02
	John
	Ibuprofen
	Any suppl
	4
	30

	
	
	
	
	
	

	
	
	
	
	
	



In this table there are two value of Quantity for the Customer Mohamer so we must make it only one value for each record , by doing that we obtain the 1NF so let us do that in the next table
table


	Customer_id
	Customer_name

	01
	Mohamed

	02
	JOhn


 


	Sale_id
	Customer_id
	Medicine_name
	Supplier_name
	quantity
	price

	S01
	01
	Paracetamol
	Any suppl
	2

	20

	S02
	01
	Paracetamol
	Any suppl
	4
	30

	S03
	02
	Ibuprofen
	
	4
	30

	
	
	
	
	
	


 
As we looking now we removing the repeating group , and 1NF is applied 

So we will go to 2NF by remove Partial FD, making non-key attributes must depend on the key attribute by greating three table[4. 4. 5].

Customer_table
	Customer_id
	Customer_name

	C0
	Mohamed

	C1
	JOhn


  Because Customer name 

Medicine table
	Medicine_id
	Medicine_name
	Supplier_id
	price

	M0
	Paracetamol
	S0
	20

	M1
	Ibuprofen
	S1
	30


 
Sales table
	Sale_id
	Customer_id
	Medicine_id
	quantity

	Sl0
	C0
	M0
	6

	Sl1
	C1
	M1
	4



After that Removing transitive dependencies by puting the attributes in a new tables and put the determinant attributes as primary key of the new table to get the 3NF below. 
 
Customer_table
	Customer_id
	Customer_name

	C0
	Mohamed

	C1
	JOhn







Because the resource is based on the drug and not the key, the table below will be created.
Supplyer_table
	Supplier_id
	Supplier_name

	Su0
	Any supp

	Su1
	Any supp



Medicine table
	Medicine_id
	Medicine_name
	Supplier_id
	price

	M0
	Paracetamol
	S0
	20

	M1
	Ibuprofen
	S1
	30



Sales table
	Sale_id
	Customer_id
	Medicine_id
	quantity

	Sl0
	C0
	M0
	6

	Sl1
	C1
	M1
	4




Now every thing is ok  becuse we put every  determinant attributes as primary key

[bookmark: _Toc225209400]Sample Data Population Populate the system with atleast 5 rows of sample data that reflects realistic use cases (e.g., a list of riders, bike records, rentals, maintenance logs).

                            Riders[image: ]
                                                        Riders table
Attribute for this table content from rider id ,rider name,and rider phone as shown above 

[image: ]
                                                          Bikes table
Contain from id , Bike type and bike status we fill it by five type of bike and their status if available rented or under maintenance.



[image: ]
                                                          Rentals table
It has id , rental date ,return date and linked it with the Riders table and Bikes table uesing their keys as foreign key as we show above
[image: ]
                                                 Maintenance table
Contain from id , maintenance date and linked it with Bike table by using Bike id as a foreign key


[bookmark: _Toc225209401]Query Development Design and run a series of practical queries to demonstrate how the system can be used. Example queries might include bikes currently out on rental, bikes due for service, most frequently used bikes or rentals by a particular rider The choice of relevant queries is left to your discretion, but some examples could be like reviewing bike availability, service needs, and user activity patterns

[image: ]
 
this query displays all the bikes that are currently rented (Status = Rented).
It helps identify which bikes are not available for rental at the moment. We can write it as this SELECT Bike_id, Bik_type, Bike_status

FROM Bikes

WHERE Bike_status = "Rented";

[image: ]

As shown here just we dot the rental bikes

[image: ]


This query shows all bikes that are available for rental (Status = Available).
It helps track which bikes are ready for customers at any time 

SELECT Bike_id, Bike_type

FROM Bikes

WHERE Bike_status = "Available";


[image: ]

As shown above two bikes are available for rental
[image: ]
SELECT Bike_id, Maintenance_date

FROM Maintenance

WHERE Maintenance_date = 13/03/2026;

This query show all the bikes need maintenance today or earlier,
It helps the maintenance team to track service schedules  

[image: ]
 
As shown we hane to Bikes for the maintenance today or earlier
[image: ]
SELECT *

FROM Rentals

WHERE Rider_id = 1;

This query shows all rental records for a specific rider (Rider id = 1).
It helps track the rental history for individual users and monitor their activity

[image: ]
 As you see, the rider with rider id =1 , I can see all his information
[image: ]
SELECT RiderID, RiderName

FROM Riders;

This query lists all riders stored in the system along with their IDs.
It is useful for showing user information .



[image: ]
 Her we have to enter Rider id and press Ok

[image: ]
As shown ,  we entered Rider id = 3

[image: ]
 As shown, riders stored in the system IDs = 3


[bookmark: _Toc225209402]. Validation and Testing Evaluate your system against the functional requirements to confirm that it meets user needs. Document your testing process and outcomes.



[bookmark: _Toc225209403] Scenario Description
 MediLink Pharmacy

Currently, the pharmacy manually manages inventory, prescriptions, and customer data, which sometimes leads to errors and data duplication. The system aims to automate these processes to facilitate:

Accurate medication and inventory management
Tracking prescriptions for each customer
Supplier tracking and sales transactions
Generating reports to monitor inventory, sales, and compliance with legal requirements
Bicycle Rental System

This system aims to manage information related to:

Riders
Bikes
Rentals
Maintenance

The system also allows for tracking available, rented, and maintenance-related bicycles, as well as analyzing rider activity and identifying the most frequently used bicycles.

Tables
 MediLink Pharmacy Tables
	Table Name
	Fields
	Description

	Medicines
	MedicineID (PK), Name, SupplierID, Quantity, Price
	Medicine information

	Suppliers
	SupplierID (PK), Name, Phone, Address
	Supplier information

	Customers
	CustomerID (PK), Name, Phone, Address
	Customer information

	Prescriptions
	PrescriptionID (PK), CustomerID, MedicineID, Date, Dosage
	Prescription details

	Sales
	SaleID (PK), CustomerID, MedicineID, Date, Quantity, TotalPrice
	Sales transactions



Bike Rental Tables
	Table Name
	Fields
	Description

	Riders
	RiderID (PK), RiderName, Phone
	Rider information

	Bikes
	BikeID (PK), BikeModel, Status
	Bike information and status

	Rentals
	RentalID (PK), RiderID, BikeID, RentDate, ReturnDate
	Rental transactions

	Maintenance
	MaintenanceID (PK), BikeID, ServiceDate, NextServiceDate
	Maintenance records




[bookmark: _Toc225209404]Validation and Testing

A comprehensive system evaluation was conducted to ensure it met user needs according to the specified functional requirements. During the testing process, a range of practical operations were performed, such as adding new records to the rider, bike, rental, and maintenance schedules, as well as retrieving data through queries related to available, rented, and serviced bikes. Modifying and deleting existing records was also tested to verify the system's accuracy and reliability.

All tests performed as expected. For example, new riders and bikes were successfully registered in their respective schedules, rental records were saved correctly, and queries accurately returned data on available, rented, and serviced bikes. This demonstrates that the system operates stably and delivers accurate results within the planned scenarios.

Overall, the evaluation proved that the system is capable of accurately storing and retrieving data, effectively supports user queries, and maintains information integrity. The results confirm that the system meets the functional requirements and can be relied upon to manage bicycle rental operations reliably and safely.

[bookmark: _Toc225209405]Reflection

During the development of this system, several significant challenges were encountered. Among the most important were designing tables to minimize redundancy and ensure easy data access, as well as formulating queries in a simplified manner that allowed for data analysis without requiring complex relationships between tables. Validating query results using limited experimental data was also sometimes difficult.

For future improvements, the system could benefit from adding advanced features such as a more interactive user interface, automatic data backup support, and automated reporting to facilitate monitoring of rental and maintenance operations. Furthermore, the system could be enhanced by adding a feature to track each passenger's activity and link it to their rental records, providing more accurate information and helping management make better decisions.

[bookmark: _Toc225209406] Conclusion

The two systems provide an effective data management solution for both the pharmacy and the bicycle rental system. They enable organized data storage, easy information retrieval and analysis, and enhance the ability to make accurate management decisions. With future enhancements, the systems can become even more efficient and suitable for use in real-world operating environments, contributing to improved workflow and reduced errors.
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