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In today's business world, data management is very important for making sure that operations run smoothly, service is delivered better, and decisions are made based on facts. A Database Management System (DBMS) is a type of software that helps you define, create and control who can access databases [1]. 

A DBMS does important things. First, it stores and organises data , which makes sure that data handling is consistent. Second, it supports multiple access control, which lets more than one user access and change data at the same time. Third, it uses validation rules, authorisation controls, and consistency checks to enforce security and integrity rules [1].

This assessment shows making and setting up a relational database system for Pharmacy. The proposed solution seeks to automate inventory management, prescription processing, supplier coordination, and sales transactions to improve operational efficiency and service quality.
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The database needs to keep track of medicines, suppliers, customer prescriptions, and sales transactions, as Pharmacy needs it to. Below is a list of the main entities, their properties, and the links between them.

Main Entities and Their Attributes:


· Customer (Patient)
Keeps track of the pharmacy's customers' personal and contact information.

Attributes: CustomerID (Primary Key), First Name, Last Name, Date of Birth, Phone number, Address.


· Medicine
	Has information about the drugs and other items that can be bought at the pharmacy.
	
Attributes: MedicineID (Primary Key), Medicine name, Category, Unit price, Stock quantity, Expiry date, SupplierID (Foreign Key).


· Supplier
 	Has information about the drug companies or distributors that send out the
  	medicines.

	Attributes: SupplierID (Primary Key), Supplier name, Contact person,
 	Phone, Email.

	
· Prescription
	Keeps records of the medical prescriptions that customers bring in.

Attributes: PrescriptionID (Primary Key), Date issued, Doctor name, Hospital,
CustomerID (Foreign Key).

· Sales
Records and keeps all the purchases made at the pharmacy for sales tracking.
Attributes: TransactionID (Primary Key), Transaction date, Total amount,   CustomerID (Foreign Key)

I have added a Foreign Key because it is a field in one table that points to a row in another table. There are three main reasons why we use Foreign Keys in the Pharmacy database:
To Build Relationships: It connects different things directly. 
To Avoid Duplicating Data
To Enforce Referential Integrity [1]

Relationships between them:
· Supplier and Medicine (One-to-Many): 
The pharmacy can get many different medicines from one supplier, but each medicine record in the inventory is linked to only one main supplier.
· Customer and Prescription (One-to-Many): 
A single customer can have more than one prescription over time, but each Prescription is only for that one customer.
· Customer and Sales (One-to-Many):
One customer can make more than one purchase at the pharmacy, but each sales transaction is only linked to one customer.
· Prescription and Medicine (Many-to-Many):
A single prescription can have more than one medicine on it, and a specific medicine can be on more than one prescription. 
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I made this diagram to show how I turned the business needs of a medical sales pharmacy management system into a database structure. It is a Conceptual Data Model. The model specifies the critical data to be stored and the semantic relationships among them, regardless of the physical infrastructure.
There are five strong entities that make up the system's core business objects: Customer, Medicine, Prescription, Sales, and Supplier.
Used underlined attributes (CustomerID, MedicineID, PrescriptionID, TransactionID, SupplierID) as primary keys to make sure that records in each entity set are unique. This choice makes sure that the entity integrity rule is followed correctly in the conceptual design.
I divided the Address (Post code, City) and Date O Birth attributes of the Customer entity into smaller parts. This method makes the data more granular, which is a good start for future normalisation (1NF) processes. [2]
I used double lined ellipses for the PhoneNumber attribute in the Customer entity and the PhoneNumber and Email attributes in the Supplier entity. This visual notation shows that these are multivalued attributes. This means that when the schema changes to a Relational Schema, they will need to be broken down into separate tables. [2]
Finally, a circled ellipse shows the Total Amount attribute in the Sales entity. I chose this representation because the attribute won't be stored directly in the physical database. Instead, it is a derived attribute that is calculated at run-time based on the prices of the items that were sold.
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For Data structure development, I have transformed the conceptual ERD I developed in Tasks 1 and 2 into a database structure tailored to Pharmacy’s requirements.

I converted each entity in my conceptual model into a table in the relational model. The key point I focused on during this process was ensuring that each table had its own unique ID.

I have defined a primary key in each table. No data will become mixed up. This is referred to as ‘Entity Integrity’ in database literature.

The success of a database schema depends on how accurately real world entities are represented through tables and primary keys. A primary key is the most fundamental constraint that guarantees the uniqueness of each row. [3]

In the diagram I have drawn up, the lines connecting the tables actually represent the operational rules of the pharmacy. I used the Foreign Key concept to establish these links.

As you can see in my diagram, a customer (Customer) may have multiple prescriptions (Prescription) or sales (Sales). To establish this link, I have included the customer’s ID in the other tables as a ‘key’.

Instead of establishing a direct link between Medicines and Sales, I inserted the Sale_Details table. This table allows me to track how many units of each medicine were sold on which invoice. According to Connolly and Begg (2015), such intermediate tables are vital for maintaining data consistency. [1]

Referential integrity constraints ensure that the relationships between tables in a database remain intact. The requirement that a foreign key value must always point to a valid primary key value safeguards the system’s logical consistency. [4]
When physically creating tables in Microsoft Access, I identified the most appropriate data types for each attribute in order to improve system performance and prevent user errors (data integrity).
1. AutoNumber 
Used in: All primary keys
( CustomerID, MedicineID, TransactionID).
· Why did I choose this? Requiring pharmacy staff to manually enter an ID for every new customer or sale carries the risk of ‘entering the same ID twice’ (a primary key violation). By using AutoNumber, I ensured that the system assigns a unique and sequential number to every record.
2. Short Text 
Used in: FirstName, City, CompanyName and PhoneNumber - PostCode.
· This is the standard data type for text such as names or addresses
3. Number (Sayı - Long Integer / Integer)
Used in: Foreign Keys - 	For example: In the Sales table CustomerID and Stock Q, Quantity such as quantity fields.

4. Currency 
Used in: Price, SoldPrice and Total Amount.
Selecting Currency instead of the standard Number format for financial data ensures that Access prevents rounding errors. It also ensures compliance with the pharmacy’s accounting standards by automatically displaying the currency symbol (₺, $, £).

5. Date/Time
Used in: Date of Birth, ExpiryDate, TransactionDate.
If I had defined these fields as text Short Text, someone might accidentally enter an impossible date such as 32/13/2026. The Date/Time data type utilises Access’s built-in calendar validation.

Customer table
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Supplier table
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Medicine table
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Prescription table[image: ]
Sales table
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Sale Details table
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When creating a database, it is not practical to place all the data into a single table. Things can get out of hand, and normalisation is what helps you prevent this. The goal is to organise the data so that each piece of information has its place and is not repeated across the schema.
Customer, Prescription, Supplier, Medicine, Sales, and Sale_Details. Each was turned into its own relational table, but having separate tables does not mean the structure works well. The tables still need to be checked against the normal forms to find issues.

1NF. Each column should contain one value  no multiple entries in one field and no repeating groups within a row. If any of that exists, it needs to be dealt with first.
2NF matters when a table has a composite primary key. If an attribute depends on only part of that key rather than the whole thing, that is a partial dependency. The attribute needs to be moved into its own table.

3NF goes a step further. Sometimes a non key attribute depends on another non-key attribute instead of the primary key. That is a transitive dependency, and it can cause problems when data is updated. The fix is to move that attribute to a separate table. [5]
After applying all three normal forms, the schema ends up with less duplication and the data stays consistent. 

ENTITY 1: CUSTOMER table

[image: ]
1NF: All attributes are atomic and contain a single value per field. No repeating groups exist. The table satisfies First Normal Form.  1NF ✓
All non-key attributes are fully functionally dependent on CustomerID.  2NF ✓
All non-key attributes FirstName, LastName, City, PostCode, DOB, and PhoneNumber  are directly and solely dependent on CustomerID
No structural changes required. 3NF ✓

ENTITY 2: PRESCRIPTION
[image: ]
All attributes hold single, atomic values. There are no repeating groups.  1NF ✓
All attributes are fully dependent on PrescriptionID. 2NF ✓
There are transitive dependency is identified in this table:
PrescriptionID - DoctorName – Hospital
A doctor usually works at a certain hospital. This means that DoctorName determines Hospital in a functional way. Hospital does not depend on PrescriptionID directly; instead, it depends on DoctorName, which in turn depends on PrescriptionID. This is a classic case of transitive dependency, which goes against 3NF. 
To fix this, DoctorName and Hospital are put into a new DOCTOR table, and a new primary key, DoctorID, is added. The PRESCRIPTION table then uses DoctorID as a foreign key.
Resolved Table:
	[bookmark: _Toc224848593][bookmark: _Toc224848670]PRESCRIPTION - 
	PrescriptionID (PK) - 
	CustomerID (FK) -
	DoctorID (FK)
	- DateIssued




	DOCTOR
	DoctorID (PK)
	DoctorName
	Hospital


3NF ✓
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Populated the database in Microsoft Access with at least five sample records for each main table.

Screenshot 1 : Customer table with sample data 
[image: ]
Screenshot 2: Supplier table with sample data
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Screenshot 3: Medicine table with sample data
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 Screenshot 4: Prescription table with sample data 
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Screenshot 5: Sales table with sample data 
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Screenshot 6: Sale_Details table with sample data
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Screenshot 7:Relations 
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I prepared and ran a series of SQL queries in Microsoft Access to show how the Pharmacy database can help with real pharmacy work. The purpose of these queries was to get useful information from the system, like medicines that are running low, medicines that are about to expire, prescription details, customer sales records, and stock information related to suppliers. The queries show how the database can help keep track of sales, prescriptions, and inventory.
Query  1 – Low stock medicines
Screenshot 8: Query Low Stock Medicines
[image: ]
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Purpose: To identify medicines with low stock levels that may need to be reordered. Under 70






Query  2 – Low stock medicines
Screenshot 9: Medicines Near Expiry
[image: ]
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Purpose: To display medicines that are close to their expiry date. Before: 01/01/2027

Query  3 – Sales Summary By Customer
Screenshot 10: Sales Summary
[image: ]
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Purpose: To display customer sales transactions and total purchase amounts.
Query  4 – Medicines by supplier
Screenshot 11
[image: ]
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Purpose: This query shows which supplier provides each medicine. It helps the pharmacy track the source of medicines and manage supplier based stock information.
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To make the MediLink Pharmacy database easier to use, I used Microsoft Access  to make forms and reports. Forms make it easy for people to enter, change, and check the records. The forms and reports made for this system show how the database can help pharmacy staff keep track of customer records, medicine information, prescriptions, and stock reporting. [6]
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Reports, show data in a way that is easy to read, print, and manage. [6]

Medicine Stock Report

Created to present medicine inventory information in a clear format. It helps staff review stocks in a form for reporting and printing.
[image: ]

Sales Summary Report

Designed to show customer transaction information in a report format. It helps the pharmacy review sales activity in an organised layout.
[image: ]
Medicines by Supplier Report
Created to show which supplier provides each medicine. It supports supplier tracking in a clear report format.
[image: ]

Validation and Testing
I tested the MediLink Pharmacy database to make sure it meets the system's needs and supports the pharmacy's operations. The testing looked at how tables were related, how easy it was to enter data, how accurate the queries were, how easy it was to use forms. The goal was to make sure that the database works properly.
I did these testing:
· Data Entry Testing
· Relationship Testing
· Query Testing
· Form Testing
· Report Testing
Results:
The tests showed that the Pharmacy database worked well in all areas.
After the tables were set up, the primary key and foreign key relationships worked as they should have.
Some queries didn't work right at first because of spelling and punctuation mistakes, like not having enough commas. I checked and fixed the SQL statements, and then the queries ran without any problems.
Forms showed records in a way that was easier to read and use than a direct table view.
Reports put data in a clear order that made it easy to read.
[bookmark: _Toc225177974]Reflection
This project helped me to understand how a database works in a business setting. 
Hardest parts of this project was figuring out how to use Ms Access better, especially when making queries. As I kept working on project, I learnt more about the software and how it works.
I also had some trouble writing SQL queries because I made a few spelling and punctuation mistakes at first. The queries worked after I fixed the syntax.

I want to add more features to this system infuture, for example better forms and extra tables for things like payments or staff. This would make the database more useful and more like a real pharmacy system.

[bookmark: _Toc225177975]Conclusion
In conclusion, the Pharmacy database was made successfully and meets the project's main needs. It keeps important pharmacy information organised and lets the user keep track of medicines, suppliers, customers, prescriptions, and sales.

The system has useful queries, forms, and reports that show how well the database works in a real pharmacy setting. 

In general, this project helped me learn more about database design, Microsoft Access, and how important it is to keep data organised.
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