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Scenario Analysis

 MediLink Pharmacy is a community pharmacy chain that is expanding its operations and serving more customers. As the pharmacy grows, the amount of data that needs to be managed increases significantly. At present, the pharmacy relies on manual methods to store and manage information related to medicines, suppliers, customers, prescriptions, and sales transactions. Staff members record this information using paper documents or basic spreadsheets. Although this system may work for a small business, it becomes inefficient when the organisation grows.
Manual systems can lead to various operational problems. For example, pharmacy employees may forget to update stock levels after selling medicines, which results in inaccurate inventory records. This can cause situations where medicines are unavailable when customers need them. Maintaining accurate medicine stock information is extremely important because pharmacies must ensure that essential medicines are always available for patients [1].
Another problem with manual systems is the difficulty of tracking prescriptions. Prescriptions issued by doctors must be recorded carefully and linked to the correct customer. When prescription records are stored in paper files, it can take time to locate them. This slows down the service provided to customers and may result in longer waiting times.
The pharmacy manager also needs access to business information such as sales performance, medicine demand, and stock levels. Generating these reports manually requires staff to review records and perform calculations themselves. This process is time consuming and increases the risk of human error.
To improve efficiency and accuracy, MediLink Pharmacy plans to implement a relational database using Microsoft Access. A relational database system allows information to be stored in structured tables that are connected through relationships. Each table represents a specific type of data such as customers or medicines. These tables are connected using primary keys and foreign keys, which help maintain relationships between records [2].
The proposed database system will store information about suppliers, medicines, customers, prescriptions, and sales transactions. By organising data into related tables, the system reduces redundancy and improves consistency. For example, supplier information will only be stored once in the supplier table and referenced by medicines using a foreign key.

[bookmark: _Hlk170769605]Entity Relationship Diagram (ERD)
The Entity Relationship Diagram shows how the data in the MediLink Pharmacy database is structured. The ER diagram identifies the entities in the system and shows how they are connected through relationships.
Entities represent objects in the real world such as medicines, suppliers, customers, and transactions. Attributes describe the information stored about each entity.
Supplier
SupplierID (Primary Key) – Unique identifier assigned to each supplier.
SupplierName – Name of the supplier organisation.
ContactNumber – Phone number used to contact the supplier.
Email – Supplier email address.
Address – Location of the supplier company.

Medicine
MedicineID (Primary Key) – Unique identifier for each medicine.
MedicineName – Name of the medicine.
Category – Type of medicine (e.g., antibiotic, pain relief).
CostPrice – Price paid to the supplier.
SellingPrice – Price sold to customers.
StockLevel – Current quantity available.
ReorderPoint – Minimum stock level before reordering.
ExpiryDate – Expiry date of the medicine.
SupplierID (Foreign Key) – Links the medicine to the supplier.

Customer
CustomerID (Primary Key) – Unique identifier for each customer.
FullName – Name of the customer.
DateOfBirth – Customer’s date of birth.
PhoneNumber – Customer contact number.
Address – Customer address.

Prescription
PrescriptionID (Primary Key) – Unique identifier for each prescription.
DateIssued – Date when the prescription was issued.
DoctorName – Name of the prescribing doctor.
CustomerID (Foreign Key) – Identifies the customer receiving the prescription.



PrescriptionItem
PrescriptionItemID (Primary Key) – Unique identifier for each medicine in a prescription.
PrescriptionID (Foreign Key) – Links to a prescription record.
MedicineID (Foreign Key) – Identifies the medicine prescribed.
Quantity – Number of units prescribed.
Dosage – Instructions for taking the medicine.
Sale
SaleID (Primary Key) – Unique identifier for each sales transaction.
SaleDate – Date when the sale occurred.
CustomerID (Foreign Key) – Identifies the purchasing customer.
PaymentMethod – Payment type (cash or card).
SaleItem
SaleItemID (Primary Key) – Unique identifier for each sale item.
SaleID (Foreign Key) – Links to a sales transaction.
MedicineID (Foreign Key) – Identifies the medicine sold.
QuantitySold – Number of units sold.
SalePrice – Price per unit at the time of sale.
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Supplier → Medicine
One supplier can supply many medicines.
Customer → Prescription
A customer may have multiple prescriptions.
Prescription → PrescriptionItem
A prescription may contain multiple medicines.
Medicine → PrescriptionItem
A medicine may appear in many prescriptions.
Customer → Sale
Customers may make several purchases.
Sale → SaleItem
A sale may contain multiple medicines.
Medicine → SaleItem
A medicine may appear in many sales.
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Normalization
Normalization is the process of organising database tables to eliminate redundancy and ensure data consistency.

First Normal Form (1NF)
All tables contain atomic values, and repeating groups are removed. For example, multiple medicines in a prescription are stored in the PrescriptionItem table.

Second Normal Form (2NF)
All non-key attributes depend entirely on the primary key. Each table in this design uses a single primary key.

Third Normal Form (3NF)
There are no transitive dependencies. Supplier details are stored only in the Supplier table and referenced by the Medicine table.

Final Normalized Tables

Supplier(SupplierID PK, SupplierName, ContactNumber, Email, Address)
Medicine(MedicineID PK, MedicineName, Category, CostPrice, SellingPrice, StockLevel, ReorderPoint, ExpiryDate, SupplierID FK)
Customer(CustomerID PK, FullName, DateOfBirth, PhoneNumber, Address)
Prescription(PrescriptionID PK, DateIssued, DoctorName, CustomerID FK)
PrescriptionItem(PrescriptionItemID PK, PrescriptionID FK, MedicineID FK, Quantity, Dosage)
Sale(SaleID PK, SaleDate, CustomerID FK, PaymentMethod)
SaleItem(SaleItemID PK, SaleID FK, MedicineID FK, QuantitySold, SalePrice)
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To test the database, sample data was entered into each table. The Supplier table included several pharmaceutical suppliers. The Medicine table included common medicines such as painkillers and antibiotics.
Customer records were also created to represent customers purchasing medicines from the pharmacy. Prescription records were added to represent medicines prescribed by doctors.
Sales transactions were entered to simulate customer purchases. Adding sample data allowed the queries to be tested and confirmed that the database worked correctly.
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Customer Sales Records Query
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Low Medicine Stock Query
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Prescriptions Record Query
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Testing and Validation

After the database for MediLink Pharmacy was created, testing was carried out to make sure that the queries in the database correctly and returned accurate results. To start the testing process, sample records were added into the Medicine, Customer, Prescription, PrescriptionItem, Sale, and SaleItem tables. These records represented typical pharmacy activities such as customers purchasing medicines and receiving prescriptions from doctors.

The first query that was tested was the Low Stock Medicines Query. This query was designed to identify medicines where the stock level is lower than the reorder point. After running the query, the system correctly displayed the medicines that required restocking. This confirmed that the query conditions were working as expected.

The Prescription Record Query was also tested to ensure that it correctly retrieved prescription information. This query joins several tables, including Customer, Prescription, PrescriptionItem, and Medicine. After executing the query, the results showed the customer name, prescription date, and the medicine that was prescribed. This demonstrated that the relationships between the tables were working correctly.

Finally, the Customer Sales Query was tested to confirm that it correctly displayed medicines purchased by customers. When the query was executed, the results showed the customer’s name, sale date, and medicine purchased. This confirmed that the query could successfully combine information from multiple tables [5].

Testing queries is an important part of database development because it helps ensure that the system retrieves accurate information and that the relationships between tables are functioning correctly [3]. The results from each query were compared with the sample data entered earlier to verify that the information returned by the queries was correct

Overall, the testing process confirmed that the MediLink Pharmacy database performs as expected. The queries retrieved correct information, and the relationships between tables maintained data consistency.
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Several design decisions were made during the development of the MediLink Pharmacy database system. One important decision was to adopt a relational database model. Relational databases organise data into tables and use relationships to connect related information. This approach improves data consistency and supports efficient data retrieval [1].

One of the main design decisions was to organise the database using a relational structure. In a relational database, data is stored in tables that represent different entities. In this system, the main entities include Supplier, Medicine, Customer, Prescription, and Sale. Separating these entities into different tables helps maintain data organisation and reduces duplication of information [4].

Another key design decision was to normalize the database to Third Normal Form (3NF). Normalization reduces redundancy by ensuring that each piece of data is stored in only one location. For example, supplier information is stored only in the Supplier table, while the Medicine table references the supplier using a foreign key. This prevents unnecessary duplication of supplier details [2].


Although the MediLink Pharmacy database system meets the basic requirements of the assignment scenario, there are several ways in which the system could be improved in the future.

One possible improvement is the development of automated reporting features. The database could generate reports that summarise daily sales, prescription activity, or supplier information. These reports would allow pharmacy managers to analyse business performance more easily.

Another potential improvement is the integration of barcode scanning technology. Barcode scanners could be used to record sales transactions quickly and update stock levels automatically. This would reduce manual data entry and improve efficiency.
The system could also be expanded to include supplier order management. This feature would allow pharmacy staff to create and track purchase orders when medicines need to be restocked.

Finally, the database could be expanded into a web-based system that allows customers to request prescription refills online. This would improve convenience for customers and make pharmacy services more accessible.
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