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[bookmark: _Toc210402485]Scenario Analysis
MediLink Pharmacy is currently handling its stock, prescriptions, and customer information manually, which often leads to mistakes and slows down the workflow. The CEO has asked me to design a Microsoft Access database that will automate these tasks. The aim is to create a system that makes it easier to manage medicine stock, record prescriptions accurately, keep customer details organised, and generate useful reports. This new database will help the pharmacy work more efficiently, reduce errors, and provide a better service to customers.

[bookmark: _Toc210402486]Entity Relationship Diagram (ERD)
[bookmark: _Hlk170769605]
1. [bookmark: _Toc210402487]List of attributes and their descriptions [2]
1. Customer Entity

Customer entity uses CustomerID as its primary key, uniquely identifying each customer. It stores essential personal details including FirstName, LastName, DateOfBirth, and contact information such as PhoneNumber, and Address. 

2. Prescription Entity


Prescription entity uses PrescriptionID as its primary key, identifying each issued prescription. It includes foreign keys CustomerID, MedicationID, and StaffID to link the prescription to the relevant customer, medication, and staff member. Additional attributes capture essential details such as DateIssued, prescribed Dosage, Quantity, and PrescriptionType. The ExpiryDate indicates when the prescription becomes invalid.



3. Medication (Stock) Entity

Medication entity uses MedicationID as its primary key to identify each medication. It includes attributes such as MedicationName, Category, and a Description detailing the medicine’s purpose. The SupplierID acts as a foreign key linking each medication to its supplier. Additional attributes store pricing information (UnitPrice and RetailPrice), inventory data (QuantityInStock and ReorderLevel), and the ExpiryDate for tracking batch validity.



4. Supplier Entity

Supplier entity uses SupplierID as its primary key to identify each supplier. It includes key attributes such as SupplierName for the company’s name, PhoneNumber and EmailAddress for communication and order co-ordination, and Address to record the supplier’s physical location.


5. Staff Entity
Staff entity uses StaffID as its primary key to identify each staff member. It includes personal details such as FirstName and LastName, along with JobTitle to specify their role (e.g, Pharmacist or Technician). Contact information is stored through PhoneNumber and EmailAddress.

2. [bookmark: _Toc210402488]List of relationships and their meaning. 
 Relationship 1: Customer – Prescription

Each prescription is issued to a single, specific customer, while a customer may receive many prescriptions over time, forming a one‑to‑many (1:M) relationship. This relationship includes partial participation on the Customer side, meaning a customer can exist without having any prescriptions, and total participation on the Prescription side, since every prescription must be associated with a customer.

Relationship 2: Medication – Prescription
Each prescription is linked to one specific medication, while a single medication can appear in many prescriptions, forming a one‑to‑many (1:M) relationship [Fig 1]. The Medication entity shows partial participation, since a medication may exist in inventory without ever being prescribed. In contrast, the Prescription entity exhibits total participation, as every prescription must include exactly one medication.



Relationship 3: Supplier – Medication
Suppliers provide medication stock to the pharmacy, creating a one‑to‑many (1:M) relationship [Fig 1] in which a single supplier may supply many medications, while each medication is associated with only one supplier. The Supplier entity has partial participation, as a supplier may be registered in the system even if they are not currently providing stock. In contrast, the Medication entity has total participation, since every medication must originate from a supplier.

Relationship 4: Staff – Prescription
Suppliers provide medication stock to the pharmacy, creating a one‑to‑many (1:M) relationship [Fig 1] in which a single supplier may supply many medications, while each medication is associated with only one supplier. The Supplier entity has partial participation, as a supplier may be registered in the system even if they are not currently providing stock. In contrast, the Medication entity has total participation, since every medication must originate from a supplier.


3. [bookmark: _Toc210402489]ER diagram: [1]
[image: ]
Figure 1/ER Diagram
                                                                        


Foreign Keys and Their Referenced Primary Keys
Prescription entity links each prescription to exactly one customer, medication, and staff member through CustomerID, MedicationID, and StaffID, forming one‑to‑many relationships with total participation on the Prescription side and partial participation on the related entities [5]. Medication entity connects to Supplier through SupplierID in a similar one‑to‑many structure, with total participation for Medication and partial for Supplier. These relationships follow min–max notation, where (0-1) indicates partial participation and (1-M) indicates total participation.

[bookmark: _Toc210402490]Normalization [3]
Table 1/ Normalization
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First Normal Form (1NF) requires all attributes to contain atomic values with no repeating groups. Second Normal Form (2NF) ensures the table is in 1NF and that all non‑key attributes fully depend on the entire primary key. Third Normal Form (3NF) removes transitive dependencies so that non‑key attributes depend only on the primary key. Together, these forms reduce redundancy and improve data integrity [3].

1. Relational Schema (from ERD) 


Relational schema [4] consists of five tables Customer, Staff, Supplier, Medication, and Prescription where each table is identified by its primary key, with Medication referencing Supplier through SupplierID and Prescription referencing Customer, Medication, and Staff through their respective foreign keys while storing the necessary attributes for each entity.

2. Normalization Steps (1NF → 2NF → 3NF)
All five tables in the schema satisfy the requirements of 1NF, 2NF, and 3NF [Fig 1]. Each table meets 1NF because all attributes contain atomic values with no repeating groups. They also satisfy 2NF, as each relation uses a single‑column primary key (CustomerID, StaffID, SupplierID, MedicationID, PrescriptionID), eliminating the possibility of partial dependencies. Finally, all tables comply with 3NF because no non‑key attribute depends on another non‑key attribute; instead, every attribute depends solely on its table’s primary key. For Medication and Prescription, foreign keys such as SupplierID, CustomerID, MedicationID, and StaffID do not violate 3NF since they point to parent tables rather than determining other attributes. Overall, the database design fully meets 1NF, 2NF, and 3NF criteria.





3. Final Normalized (3NF) Tables 

Database schema includes five tables. The Customer table (CustomerID) stores basic personal details. The Staff table (StaffID) records staff names, contact details. The Supplier table (SupplierID) holds supplier names and contact information. The Medication table (MedicationID) links to Supplier via SupplierID and includes medication details. Finally, the Prescription table (PrescriptionID) references Customer, Medication, and Staff, and stores issue date, suppler info.




4. Short Rationale (copy-ready) 
All tables meet 1NF because every attribute has a single, atomic value with no repeating groups. Since each table uses a single‑column surrogate primary key, there are no partial dependencies, so they also satisfy 2NF. In addition, no non‑key attribute depends on another non‑key attribute, meaning the design meets 3NF. The foreign keys correctly enforce the one‑to‑many relationships shown in the ER diagram.
[bookmark: _Toc210402491]Sample Data Population 
		[image: ]
Figure 2/ ER diagram
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[bookmark: _Toc210402492]Query Development
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Figure 3/StaffID Query


[bookmark: _Toc210402493]Testing and Validation
I used Microsoft Access created tables for each Entity than created data info for each entity customer name dob phone number than created staffId query than created Fig 3 
[bookmark: _Toc210402494]Design Decisions and Future Work
1. [bookmark: _Toc210402495]Design Decisions:  Problems I faced were when creating each field, I had to use right term wording in order the computer to understand for example types of Name when I tried to save it error come up so had to put FirstName, CompanyName etc. If correct wording is not used error messages will keep coming and data will not be saved.
2. [bookmark: _Toc210402496]Future Work: would like to	add date of issues staff position/role to make it more precise.
[bookmark: _Toc210402497]
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TABLE Primary Key (PK) Foreign Keys (FKs) Normal Form
Customer CustomerID. 3NF
Staff StafflD, 3NF
Supplier SupplierlD. 3NF
Medication MedicationID. 3NF
Prescription PrescriptionID. CustomerID 3NF
MedicationID
StafflD.
Summary:

All tables satisfy 1NF (atomic values), 2NF (single column primary keys), and 3NF (no transitive
dependencies).
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