
COMPONENT 1: DESIGN AND IMPLEMENTATION OF A RELATIONAL DATABASE SYSTEM
Introduction to Web and Database Concepts - ACCA4023
SAHED ALI




Contents
Scenario Analysis	2
Entity Relationship Diagram (ERD)	2
1.	List of attributes and their descriptions	2
2.	List of relationships and their meaning.	2
3.	ER diagram:	2
Normalization	2
Sample Data Population	2
Query Development	2
Testing and Validation	3
Design Decisions and Future Work	3
1.	Design Decisions:	3
2.	Future Work:	3
References:	3


[bookmark: _Toc210402486]

Scenario Analysis

MediLink Pharmacy is a community pharmacy that sells medicines and other healthcare products to customers in the local area. The pharmacy sells medicines, health products, and other items related to healthcare. As the pharmacy becomes busier, more information needs to be recorded every day. This includes details about the medicines available in stock, the suppliers that provide these medicines, customer information, prescriptions issued by doctors, and records of sales transactions.

At the moment, much of this information is written down manually or stored in spreadsheet files. While this approach may work when the pharmacy is small, it becomes harder to manage when the number of customers and transactions increases.

For example, staff must update stock records every time a medicine is sold. If this update is forgotten, the pharmacy may believe that the medicine is still available even though it has already been sold. Accurate records are very important because pharmacies must make sure that medicines are available for patients who need them [1].

Another challenge with manual records is that information can be difficult to find quickly. If staff need to check a customer’s prescription history or confirm which medicines were sold on a particular day, they may need to search through several documents. This process can slow down customer service.

Managers also need information to understand how the pharmacy is performing. They may want to know how many sales occur each day, which medicines sell the most, or how customers pay for their purchases. When this information is stored manually, analysing it can take a lot of time.

To improve this situation, MediLink Pharmacy plans to build a database using Microsoft Access. The database allows information to be stored in separate tables so that different types of data can be organised clearly. These tables are then linked so that related records can be accessed when needed [2].

The system will store data about suppliers, medicines, customers, prescriptions, and sales transactions. Each type of information will be stored in its own table, and the tables will be linked using unique identifiers.

Queries will also be created so that staff and managers can analyse the stored data. These queries will allow the pharmacy to review daily sales activity, examine payment methods used by customers, and identify which medicines come from different suppliers. Using queries makes it easier for managers to understand how the pharmacy operates.



Entity Relationship Diagram (ERD)
[bookmark: _Hlk170769605]Before creating the database, the structure of the system was planned. Planning is important because it helps ensure that the database stores information correctly and avoids unnecessary repetition of data.
The system includes several tables that represent different parts of the pharmacy:
· Supplier
· Medicine
· Customer
· Prescription
· Sale
· SaleItem
Each table stores information related to one area of the pharmacy system. For example, the Supplier table stores details about companies that provide medicines, while the Medicine table stores information about the medicines available for sale.
Each record in a table has a unique identification number. These identifiers allow the system to link related records together. For example, a medicine can be connected to the supplier that provides it, and a sale can be connected to the customer who purchased the medicine.
Planning the database in this way helps create a clear structure before the system is implemented [3].

Attributes and Their Descriptions
Supplier
SupplierID (Primary Key) – Unique number used to identify each supplier.
SupplierName – Name of the supplier company.
ContactNumber – Telephone number used to contact the supplier.
Email – Email address of the supplier.
Address – Location or address of the supplier.
Medicine
MedicineID (Primary Key) – Unique identifier for each medicine.
MedicineName – Name of the medicine product.
Category – Classification of the medicine.
CostPrice – Price paid by the pharmacy to the supplier.
SellingPrice – Price charged to customers.
StockLevel – Current number of items in stock.
ReorderPoint – Minimum stock level before ordering more medicines.
ExpiryDate – Date when the medicine expires.
SupplierID (Foreign Key) – Identifies which supplier provides the medicine.
Customer
CustomerID (Primary Key) – Unique identifier for each customer.
FullName – Full name of the customer.
DateOfBirth – Customer’s date of birth.
PhoneNumber – Contact phone number.
Address – Customer residential address.
Prescription
PrescriptionID (Primary Key) – Unique identifier for each prescription record.
DateIssued – Date when the prescription was created.
DoctorName – Name of the doctor who issued the prescription.
CustomerID (Foreign Key) – Identifies the customer who received the prescription.
PrescriptionItem
PrescriptionItemID (Primary Key) – Unique identifier for each prescription item.
PrescriptionID (Foreign Key) – Links to the prescription record.
MedicineID (Foreign Key) – Identifies the medicine prescribed.
Quantity – Number of units prescribed.
Dosage – Instructions on how the medicine should be taken.
Sale
SaleID (Primary Key) – Unique identifier for each sale transaction.
SaleDate – Date when the sale occurred.
CustomerID (Foreign Key) – Identifies the customer making the purchase.
PaymentMethod – Payment method used for the transaction.
SaleItem
SaleItemID (Primary Key) – Unique identifier for each item sold.
SaleID (Foreign Key) – Links the item to a sale transaction.
MedicineID (Foreign Key) – Identifies the medicine sold.
QuantitySold – Quantity of medicine purchased.
SalePrice – Price of the medicine at the time of sale.

[bookmark: _Toc210402489]Relationships
Supplier → Medicine
One supplier can provide many medicines.
Customer → Prescription
A customer can receive multiple prescriptions.
Prescription → PrescriptionItem
Each prescription can include several medicines.
Medicine → PrescriptionItem
A medicine may appear in many prescriptions.
Customer → Sale
A customer may make several purchases.
Sale → SaleItem
Each sale transaction can contain multiple medicines.
Medicine → SaleItem
A medicine may appear in multiple sales transactions.
1. ER diagram:  
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Normalization
When designing the database, the tables were organised so that the information would be stored in a clear and structured way.
In the first stage, each field was designed to store only a single value. This prevents repeating groups from appearing in the tables.
In the second stage, all attributes were checked to ensure they depend fully on the table’s unique identifier.
In the final stage, the tables were arranged so that attributes depend only on the primary identifier and not on other attributes. This structure follows the rules of Third Normal Form and helps prevent repeated data while keeping the information consistent [4].
By organising the data in this way, the database becomes easier to maintain and reduces the chance of errors.

Sample Data Population 
To check that the database was working properly, example records were added to all of the tables. The Supplier table included a few companies that supply medicines to the pharmacy, and the Medicine table listed several products that the pharmacy normally sells.

Customer entries were also created to represent people buying medicines from the pharmacy. Prescription entries were added to show situations where doctors had prescribed medicines for certain customers. In addition, several sales records were created to represent customers purchasing medicines.

Adding these example records made it possible to test the system and confirm that the database could return useful results when queries were run.
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Daily Sales Summary Query
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The Daily Sales Summary query was designed to show the number of sales that occur each day. This helps managers understand daily sales activity.


Sales by payment method Query
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Another query was created to analyse sales by payment method. This query shows how many transactions were completed using different payment methods such as cash or card.






Medicines Supplied by each Supplier
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The Medicines by Supplier query was also created to show which medicines are supplied by each supplier. This helps the pharmacy review supplier relationships
Queries are an important part of database systems because they allow users to retrieve useful information from stored data [5]
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After the database tables and queries were created, testing was carried out to confirm that the system worked correctly.

To do this, example records were added to all of the tables. The Supplier table included several companies that provide medicines. The Medicine table contained different medicines that the pharmacy sells.

Customer records were created to represent people buying medicines from the pharmacy. Prescription entries were added to represent medicines issued by doctors. Sales records were then added to represent purchases made by customers.

Adding this data allowed the system to be tested properly. The relationships between tables were checked to make sure that records were linked correctly.

The queries were then run to check whether they returned the expected results. The daily sales query showed the number of sales per day, the payment query displayed how customers paid for purchases, and the supplier query showed which medicines came from each supplier.

These tests confirmed that the database was working correctly and that the queries were able to retrieve useful information from the stored data.
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Design Decisions
While building the database, several decisions were made to make the system easier to manage.

One decision was to store different types of information in separate tables. This helps keep the data organised and prevents the same information from being repeated multiple times.

Another decision was to organise the tables so that the data follows the rules of Third Normal Form. This helps keep the information consistent when records are updated.

Tables such as SaleItem were also created to allow multiple medicines to be connected to one sale transaction.

Future Work
Although the database meets the requirements of the assignment, there are several improvements that could be added in the future.

One improvement would be generating automatic reports that show sales trends and stock levels.

Another improvement could involve using barcode scanners when recording sales transactions. This would allow medicines to be scanned quickly and stock levels to update automatically.

The system could also be connected to electronic prescription systems used by healthcare providers.

Finally, the database could be expanded into an online platform where customers can request prescription refills through the internet.
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