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3. Introduction  MediLink Pharmacy is a developing pharmacy that currently handles its records manually, including information about medicines, customers, prescriptions, and sales. This approach can lead to errors, make data harder to manage, and slow down daily operations, especially as the business continues to grow.

The aim of this project is to create a database system using Microsoft Access that can store and manage all this information in a more organised and efficient way. By using a database, the pharmacy will be able to keep accurate records, reduce mistakes, and quickly access the information needed.

The system will support important tasks such as monitoring medicine stock, storing customer details, managing prescriptions, and recording sales transactions. This will help improve the overall workflow and make it easier for staff to carry out their duties.

In general, this project focuses on replacing the manual system with a more reliable and structured database solution that improves efficiency and supports better service.	1
4. Scenario Analysis In order to design the database for MediLink Pharmacy, a number of key entities were identified. These entities represent the main components of the pharmacy system and help organise the data in a clear and structured way. Each entity reflects a real-life part of how the pharmacy operates.

The main entities include Medicine, Supplier, Customer, Prescription, and Sales. The Medicine entity stores information about the different medicines available in the pharmacy, including their stock and pricing details. The Supplier entity keeps records of the companies that supply these medicines.

The Customer entity contains information about the people who use the pharmacy’s services. The Prescription entity is used to store details of prescriptions issued by doctors. Finally, the Sales entity records all transactions where customers purchase medicines. 	1
5. Entity Relationship Diagram (ERD) The Entity Relationship Diagram (ERD) for MediLink Pharmacy represents the logical structure of the database. The system consists of three main entities: Medication, Customer, and Supplier.

• There is a One-to-Many (1:M) relationship between Supplier and Medication, as one supplier can provide multiple medicines.

• The Customer entity tracks patient details, which are linked to medication through sales and prescriptions.
The Primary Keys (PK) such as MedicineID, CustomerID, and SupplierID ensure that each record is unique and maintain data integrity throughout the system.	1
6. Data Structure Design The data structure for this database has been designed to ensure efficient storage and retrieval of pharmacy records. The following tables define the schema:

1. Medication Table: Stores details about drugs, including Name, Category, Unit Price, and Stock Quantity. The SupplierID is used as a Foreign Key (FK) to link each medicine to its provider.

2. Customer Table: Contains personal information for patients, including Name, Date of Birth, and Contact Numbers for prescription tracking.

3. Supplier Table: Stores official contact details and addresses for the pharmaceutical companies supplying the stock.	2
7. Normalisation (Up to 3NF) The MediLink Pharmacy database has been designed following the three levels of normalisation to ensure data integrity and reduce redundancy:

1. First Normal Form (1NF):
All tables are in 1NF because they contain atomic values (each cell has only one piece of information) and there are no repeating groups. Each table has a unique Primary Key (e.g., MedicineID, CustomerID) to identify each record.

2. Second Normal Form (2NF):
The database reached 2NF by ensuring it is in 1NF and that all non-key attributes are fully functionally dependent on the Primary Key. For example, in the Medication table, the MedicineName and UnitPrice depend entirely on the MedicineID.

3. Third Normal Form (3NF):
To achieve 3NF, we removed transitive dependencies. This was done by moving the Supplier details (Name, Address) into their own separate table. Instead of repeating the supplier's address in every medication row, we only use the SupplierID as a Foreign Key. This ensures that if a supplier's address changes, it only needs to be updated in one place.vv	2
8. Sample Data  	2
9. Queries I made a search query to find medicine details a lot faster. Instead of looking through the whole database, I just filter it by the medicine name. For example, if I search for "Paracetamol," it instantly shows me the price and how much stock we have left.
This query is really helpful because as the database gets bigger, it saves a lot of time and stops me from making mistakes. It also helps the pharmacy staff give quick answers to customers, like if a medicine is in stock or how much it costs. It just makes everything run much smoother.


	2
10. Forms and Reports These reports summarize the database information for management and provide a clear overview of important data. The Medication Report (Screenshot 1) tracks inventory levels and unit prices, helping staff monitor which medicines are available and identify items that may need restocking. The Supplier Report (Screenshot 2) provides important contact details for suppliers, making it easier to reorder stock when needed.

In addition, these reports present the information in a well-organised and easy-to-read format, which supports better decision-making. Staff can quickly review key details without searching through multiple tables. Using these formatted reports improves efficiency, reduces errors, and ensures that the pharmacy can effectively manage its stock levels and maintain strong relationships with suppliers.	2
11. Validation and Testing 
- Testing methods
I used “Black Box Testing” to check if the database accepts incorrect data types in the price and quantity columns. This involved entering invalid data, such as text instead of numbers, to see how the system responds. The aim was to ensure that the database only allows the correct type of data to be entered in each field.
During testing, the system correctly rejected invalid inputs, which shows that the validation rules and data types were set up properly. This helps prevent errors in the database and ensures that all stored data is accurate and reliable.
Using Black Box Testing is important because it focuses on the system’s functionality without needing to understand the internal structure. It helps confirm that the database behaves as expected from a user’s perspective and improves the overall quality and reliability of the system.
- Results
All tests passed successfully. The system correctly identifies Currency and Number formats, which helps prevent common human errors during data entry. For example, if a user tries to enter text instead of a number in the quantity field, the system automatically rejects it. This ensures that only valid data is stored in the database.
In addition, validation rules were applied to important fields such as price and stock levels, meaning that negative values or unrealistic entries are not accepted. This improves the overall reliability and accuracy of the system. The testing also confirmed that relationships between tables work correctly, ensuring that data is consistent across the database. Overall, the system performed as expected and met the functional requirements.

- Issues found and fixes
I noticed the ‘Category’ column could be mistyped. I fixed this by ensuring consistent naming (e.g., “Pain Relief”) across all tables to make the queries accurate. This is important because even small differences like “pain relief” or “PainRelief” could cause the database to treat them as different categories, which would affect query results.

To improve this further, I made sure to use the same format and spelling for all category entries when adding data. This helps keep the database clean and organised. In the future, this could be improved by using a dropdown list (lookup field) instead of manual typing, so users can only select predefined categories. This would completely remove the risk of spelling mistakes and make the system more reliable.

	2
12. Reflection While working on this database project, I experienced a number of challenges. One of the main difficulties was learning how to correctly connect tables using relationships, particularly when dealing with more complex links between data. Making sure the database was properly organised and structured without repeating information also required careful planning.
Another issue was getting used to Microsoft Access, as some of its tools such as queries, forms, and reports were new to me. There were times when queries did not work as expected, so I had to review the data and relationships to fix the problem. This helped me realise how important it is to set up the database correctly from the beginning.
Throughout this project, I developed a better understanding of how databases are designed and how data can be managed efficiently. I also improved my problem-solving skills by identifying and correcting errors during testing.
In the future, I would improve the system by adding features like dropdown menus to avoid incorrect data entry, stronger validation rules, and more detailed reports. I would also focus on making the forms more simple and user-friendly for better usability.
Overall, this project has helped me gain valuable knowledge about database systems and how they can be used to organise and manage information effectively.
	2
13. Conclusion In conclusion, this project involved creating a database system for MediLink Pharmacy using Microsoft Access to improve how information is managed. The system was designed to store and organise data related to medicines, customers, suppliers, prescriptions, and sales in a clear and structured way.
By developing this database, it becomes easier to manage stock, keep accurate records, and quickly access important information when needed. The use of queries, forms, and reports also helps improve efficiency and supports better decision-making within the pharmacy.
Compared to manual methods, the database provides a more reliable and organised solution, reducing the chances of errors and saving time. Overall, this project demonstrates how a well-designed database system can improve the daily operations of a business.	2
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[bookmark: _Toc225092287]3. Introduction
I made this database to help MediLink Pharmacy stay organized with their daily work. Pharmacies have to deal with a ton of information every day, and if they don’t have a good system, things can get really messy. I built this so everything is in one spot—from the medicine sitting on the shelf to the prescriptions that patients are picking up.
The main reason I did this was so the staff can quickly see who’s on duty, what medicines are in stock, and which patient needs a refill. By putting it all in a database, it stops people from making easy mistakes. It makes sure patients get their medicine safely and don’t have to wait around forever. Basically, it just makes the paperwork easier so the pharmacists can actually help the customers.

[bookmark: _Toc225092288]4. Scenario Analysis
I designed the MediLink Pharmacy database to help keep track of medical supplies and patient info without it getting confusing. I looked at the main parts of the system and broke them down into three big groups which are Medication, Customer, and Supplier. These are the main things the pharmacy needs to keep an eye on every day.
For the Medication part, I included details like a unique MedicineID so nothing gets mixed up, the name of the medicine, what category it falls into, how much it costs, and how many are left in stock. For the Customers, I used a CustomerID along with their first and last names, their birthday, and a phone number so the pharmacy can contact them if they need to. Then for the Suppliers, I added a SupplierID, the company name, their address, and a phone number for ordering more stock.
I also made sure these groups connect to each other in a way that makes sense. There is a relationship between the Supplier and the Medication because one supplier usually sends over many different kinds of medicine. Also, the Customer and the Medication are linked because that is how the pharmacy tracks which patient is getting which specific medicine for their prescription. Setting it up this way makes it much easier to find information fast and keeps the records clean.
[bookmark: _Toc225092289]5. Entity Relationship Diagram (ERD)
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[bookmark: _Toc225092290]6. Data Structure Design

	Field Name
	Data Type
	Description

	MedicineID
	Auto Number
	Primary Key (Unique ID)

	Medicine Name
	Short Text
	Name of the Drug

	Category
	Short Text
	Type of drug (e.g. pain relief)

	Unit price
	Currency
	Price per unit

	StockQty
	Number
	Quantity currency in stock 

	SupplierID
	Number
	Foreign key (Link to supplier)




	Field Name
	Data type
	Description

	SupplierID
	Auto Number
	Primary key (Unique ID)

	Supplier Name
	Short text 
	Name of the supply company

	Address
	Short text
	Office location

	Contact Number 
	Short text
	Business phone number





	Field Name
	Data Type
	Description

	CustomerID
	AutoNumber
	Primary Key (Unique ID)

	First Name
	Short tex
	Customer’s first name

	Last Name
	Short text
	Customer’s last name

	DOB
	Date/Time
	Date of birth

	Phone Number
	Short text
	Contact phone number



[bookmark: _Toc225092291]7. Normalisation (Up to 3NF)
I spent some time setting up the tables for the pharmacy database so everything stays organized and doesn't get repeated. I basically did this in three steps to keep the data clean.
The first thing I did was make sure that every box in my tables only has one piece of info. I also gave each table its own ID number, like a MedicineID or a CustomerID. This makes it way easier to find a specific record and keeps people or medicines from getting mixed up.
Next, I made sure that the other details in a table are actually tied to that ID number. For example, in the medicine table, the name of the drug and the price are only there because of the MedicineID. This just helps keep the information correct and in the right place.
Finally, I moved the supplier details into their own table to save space. Instead of typing the supplier’s name and address every single time I list a new medicine, I just use a SupplierID to link them. This is super helpful because if a supplier changes their address, I only have to fix it once in that one table instead of updating it a hundred different times. It really helps keep the whole database running smoothly.
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[image: ]
I made a search query to find medicine details a lot faster. Instead of looking through the whole database by hand, I just used a filter for the medicine name. For example, if I search for "Paracetamol," it shows me the price and how much we have in stock right away. It saves so much time because I don't have to scroll through everything to find one thing.
This query is really helpful, especially when the database gets bigger, because it helps me avoid making easy mistakes. It also helps the pharmacy staff give quick answers to customers, like if we have a medicine or how much it costs. Basically, it just makes everything run much smoother and helps us find what we need instantly.
[bookmark: _Toc225092294]10. Forms and Reports
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These reports summarize the database information for management and provide a clear overview of important data. The Medication Report (Screenshot 1) tracks inventory levels and unit prices, helping staff monitor which medicines are available and identify items that may need restocking. The Supplier Report (Screenshot 2) provides important contact details for suppliers, making it easier to reorder stock when needed.

In addition, these reports present the information in a well-organised and easy-to-read format, which supports better decision-making. Staff can quickly review key details without searching through multiple tables. Using these formatted reports improves efficiency, reduces errors, and ensures that the pharmacy can effectively manage its stock levels and maintain strong relationships with suppliers.
[bookmark: _Toc225092295]11. Validation and Testing
	Test ID
	Feature
	Input
	Expected Result
	Actual Result
	Pass/Fail

	1
	Data type
	Typed ten in stock
	Show an error message
	Error shown
	Pass

	2
	Currency
	Entered 5.5 in price
	Formats to £5.50
	Formatted to £5.50
	Pass

	3
	Filtering
	Filtered Paracetamol
	Show only 1 row
	Showed 1 row
	Pass

	4
	Unique ID
	Used ID 101 twice
	Show a warning
	Warning shown
	Pass



- Testing methods
I used "Black Box Testing" to make sure the database doesn't let you put in the wrong kind of info. Basically, I tried to break it by typing in letters where there should be numbers, like in the price or quantity boxes. I wanted to see if the system was smart enough to stop me.
When I did the tests, the system worked great and wouldn't let me enter the wrong stuff. This is good because it stops people from making mistakes and keeps the database accurate. I like using this kind of testing because I don't need to know how the code works; I just need to make sure the database does what a regular user expects it to do.
Results
Everything passed perfectly. The system knows the difference between money and regular numbers, so if someone accidentally types a word in the quantity box, it just blocks it.
I also set it up so you can't enter negative numbers for the price or stock. This keeps the records from looking weird or wrong. I checked the links between the tables too, and they all work fine. Overall, the whole thing does exactly what it’s supposed to do.
Mistakes I found and how I fixed them
I noticed that it’s really easy to make a typo in the "Category" section. For example, if one person types "Pain Relief" and another types "painrelief," the database thinks they are two different things, which messes up the search results.
To fix this, I made sure I used the exact same spelling and capital letters for every entry. It keeps everything clean and organized. If I were to do this again, I’d probably just make a dropdown menu so people have to pick a category from a list instead of typing it in. That would completely stop any spelling mistakes from happening.
[bookmark: _Toc225092296]12. Reflection
I had a few problems while I was making this database. The hardest part was figuring out how to link all the tables together. I had to spend a lot of time planning it so I didn't write the same things over and over in different spots.
Using Microsoft Access was also pretty new for me. I never really made things like search tools or forms before. There were a few times when my searches just wouldn't work at all, so I had to go back and check the links between my tables to see what I did wrong. It showed me that if you don't set the database up right at the start, nothing else is going to work later on.
By doing this project, I feel like I know a lot more about how databases are built. I also got much better at finding and fixing mistakes while I was testing everything out.
If I did this again, I’d try to make it even better. I’d add those dropdown menus so people can't make typos when they type things in. I'd also try to make the forms look a bit simpler and easier to use. Overall, this project really helped me learn how to use a database to keep info in order.
[bookmark: _Toc225092297]13. Conclusion
In conclusion, I made this database for MediLink Pharmacy to help them stay organized. I used Microsoft Access to build a system that keeps track of everything in one spot, like the medicine, the customers, and the suppliers. I spent a lot of time on it to make sure it was simple so that nothing gets lost or mixed up.
Because I built this, it is way easier to see what stuff is left on the shelf and keep the records right. I also added search tools and forms so the staff can find what they need fast. This is really handy because they don't have to spend all day looking through old paperwork just to find a price or a name. It helps them make quick choices and makes the pharmacy run a lot better than before.
If you compare this to just writing everything down by hand, the database is much better. It stops people from making easy mistakes and saves a ton of time every day. Basically, this project showed me how a good database can really help a business stay organized and make their work much easier to do.
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- Additional screenshots
- Additional queries if needed
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