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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.
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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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Provide the normalized table for the ER diagram you have made. 

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 was created, a testing process was carried out to ensure that the system met the functional requirements described in the scenario. Testing was performed by entering sample data into each table and executing the queries developed during the implementation stage. This approach helps confirm that the relationships between tables and the database structure work correctly [1].

First, records were inserted into the Supplier, Medicine, Customer, Prescription, and Sale tables. After the data was entered, the relationships between tables were checked to verify that the foreign key fields correctly referenced the primary keys in related tables. Referential integrity rules were enabled in Microsoft Access to prevent invalid records from being entered. Referential integrity ensures that data relationships remain consistent and that orphan records cannot exist in the database [2].

Next, the queries were executed to confirm that they returned accurate results. The Low Stock query successfully identified medicines where the stock level was below the reorder point. This confirmed that the criteria used in the query worked correctly and that the medicine inventory data was being processed accurately.
The Near Expiry query was also tested to ensure that medicines approaching their expiry date could be identified. Monitoring expiry dates is an important requirement for pharmacy systems because expired medicines cannot be dispensed to patients [3].

In addition, the Total Revenue query was executed to calculate the total income generated from medicine sales. The query successfully multiplied the quantity sold by the sale price and then calculated the overall total.

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].
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].
The database also includes associative tables such as PrescriptionItem and SaleItem. These tables allow multiple medicines to be linked to a single prescription or sale transaction. This design reflects real-world pharmacy operations where customers may receive or purchase several medicines at once.

[bookmark: _Toc210402497]References: 

[1] R. Elmasri and S. Navathe, Fundamentals of Database Systems, 8th ed., Pearson, 2023.
[2] A. Silberschatz, H. F. Korth and S. Sudarshan, Database System Concepts, McGraw-Hill, 2023.
[3] T. Connolly and C. Begg, Database Systems, Pearson, 2024.
[4] P. Rob and C. Coronel, Database Systems: Design, Implementation and Management, Cengage, 2023.
[5] D. Kroenke and D. Auer, Database Processing, Pearson, 2022.

image2.png




image3.png




image4.jpeg
16 2 tablets daily
6 Eapguleaftef





image5.png
28 1 capsule four times daily.
16 2 tablets daily

6 1 capsule after each loose stool
1 10ml after meals

30 1 tablet daily

oW
PSS




image6.jpeg
) bl Find
——
X B Sale X





image7.jpeg
B saleitem
k to Add <~

B8 Supplier
erName «|ContactNumber=|  Email [

harma 02081112292 /info@greencrc London
| ‘q1512223344 ‘ ‘sales@metron Liverpool
dmac’c@unity Cardiff





image8.jpeg
B8 Customer

tom

16/01/1986 07722334455
05/05/1991 D773°445566

atting

Click to Add -

Liverpaol

Glasgow

Drum pat
I'm Back
Snap chord
Clarification
Leadership Th

Making SNAP |




image9.jpeg
et
i
i





image10.jpeg
| Click to Add =





image11.png
1 1 1 1
2 2 2 1
3 3 3 2 £5.20
a a a 1
5 5 5 2




image12.png
FullName |

20/03/2025 Loperamide Megan Thomas
21/03/2025 Co-codamol Jack Turner
21/03/2025 Flucloxacillin Priya Shah

22/03/2025 Antacid Liquid Ethan Lewis




image13.png
| StockLevel | ReorderPoint v

8 10





image14.png
FullName =| Dat ~| N N

Megan Thoma:
Megan Thoma:
Megan Thoma:
Megan Thoma:
Jack Turner

Jack Turner
Jack Turner
Jack Turner
Jack Turner
priya shah
priya shah
priya shah
priya shah
priya shah
Ethan Lewis
Ethan Lewis
Ethan Lewis
Ethan Lewis
Ethan Lewis
Hannzh scott
Hannah scott
Hannzh scott
Hannah scott
Hannah Scott

01/02/2025 Loperamide.
01/02/2025 Co-codamol
01/02/2025 Flucloxacillin
01/02/2025 Antacid Liquid
01/02/2025 Zinc Tablets
04/02/2025 Loperamide
04/02/2025 Co-codamol
04/02/2025 Flucloxacillin
04/02/2025 Antacid Liuid
04/02/2025 Zinc Tablets.
06/02/2025 Loperamide
06/02/2025 Co-codamol
06/02/2025 Flucloxacillin
06/02/2025 Antacid Liquid
06/02/2025 Zinc Tablets
09/02/2025 Loperamide
09/02/2025 Co-codamol
09/02/2025 Flucloxacillin
09/02/2025 Antacid Liquid
09/02/2025 Zinc Tablets.
12/02/2025 Loperamide
12/02/2025 Co-codamol
12/02/2025 Flucloxacillin
12/02/2025 Antacid Liquid
12/02/2025 Zinc Tablets

1 capsule after each loose stool
2tablets daily

1 capsule four times daily
10ml after meals

1tablet daily

1 capsule after each loose stool
2tablets daily

1 capsule four times daily.
10ml after meals

1tablet daily

1 capsule after each loose stool
2tablets daily

1 capsule four times daily
10ml after meals

1tablet daily

1 capsule after each loose stool
2tablets daily

1 capsule four times daily.
10ml after meals

1tablet daily

1 capsule after each loose stool
2tablets daily

1 capsule four times daily
10ml after meals

1tablet daily




image1.png




