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1. Introduction
1.1 Project Overview
A community pharmacy now runs on a new database built in Microsoft Access. Instead of paper logs, it tracks inventory, scripts, and client details digitally. Outdated methods caused delays, miss fills, and record gaps - this setup tackles those directly. Automation cuts down mistakes while speeding up daily tasks. Compliance checks become smoother under structured data rules. Efficiency rises when staff spend less time searching, more time serving. System logic follows real workflow patterns rather than rigid templates. Digital records update in real time across stations. Staff adapts quickly since layout feels familiar yet precise. Accuracy grows because alerts flag mismatches early. Every change supports consistency without extra steps. Rules inside the tool guide correct entries by design. Information flows where needed, only to approved users. Structure helps during audits or sudden inspections. Processes once tangled now follow clear paths. Reliability improves with every transaction logged cleanly. Safety strengthens through consistent tracking. The whole approach mirrors how pharmacies operate. No bloat, just function shaped around practical needs.
1.2 Objectives and Scope
The primary objectives of this database system are:
Keeping track of supplies becomes easier when tasks run on their own. 
When prescriptions move faster through the system, delays shrink while accuracy improves. Help arrives promptly because past records are ready immediately. 
Rules get followed naturally since documentation stays precise.
 Leaders see clearer paths forward once data appears in organized summaries.
1.3 System Requirements
Handling by the system is required for:
·﻿Medicine inventory tracking with expiry date monitoring
·﻿Supplier information and purchase orders
Patient details along with their past medication records
Purchase records alongside invoice details.
·﻿Regulatory reporting requirements
2. Scenario Analysis
2.1 Entity Identification
The pharmacy database system requires the following main entities:
1. Customers
·﻿Stores patient/customer information
Customer ID first name last name date of birth phone email address insurance number allergy info
2. Medicines
·﻿Contains all medication details
MedicineID Primary Key Medicine Name Generic Name Category Dosage Unit Reorder Level Current Stock Unit Price
3. Suppliers
·﻿Manages supplier information
Supplier Company Name Contact Person Phone Email Address Payment Terms
4. Prescriptions
·﻿Records doctor prescriptions
Prescription 
customer 
Doctor Name 
Prescription Date 
Expiry Date Status
5. Prescription Details
·﻿Links prescriptions to specific medicines
DetailID 
PrescriptionID 
MedicineID 
Quantity 
Dosage Instructions 
Refills Allowed 
Refills Used
6. Sales
·﻿Tracks all sales transactions
SaleID 
CustomerID 
Sale Date 
Total Amount 
Payment Method 
EmployeeID
7. Sale Items
·﻿Individual items in each sale
ItemID 
SaleID 
MedicineID 
Quantity 
Unit Price 
Subtotal
8. Stock Orders
·﻿Manages inventory orders from suppliers
Order ID
 supplier ID 
order date 
delivery date 
total amount status.
2.2 Business Rules
- One customer link to every prescription, never more. 
- Though medicines show up across all prescriptions, they also move through sales.
- After a sale happens, stock counts shift by themselves. 
- When a prescription passes its expiration date, it becomes invalid. 
- Special monitoring follows only those drugs labelled as controlled.

Conceptual ERD example:
[image: Conceptual data model]

3. Database Design
3.1 Entity-Relationship Diagram
One person buys medicine using a written order. After that comes the record of what was prescribed:
Each prescription links to just one buyer. 
Someone fills the request at the store. 
The sale includes multiple items. 
Every item sold appears in the transaction list. 
Medicines come from specific suppliers. 
An order tracks how stock arrives. 
Suppliers connect to purchase records. 
Sales depend on available inventory.
3.2 Relationship Specifications
Customer-Prescription (1:M)
·﻿One customer can have multiple prescriptions
A single customer holds every prescription. 
One person ties to each medication order. 
Nobody else claims what one individual owns. 
Ownership links tightly - just one patient per script
Prescription-Prescription Details (1:M)
·﻿One prescription can contain multiple medicines
Picked apart, every single prescription detail ties back to just that one script. One at a time, each entry finds its home under a sole order. Taken together, they form pieces of the same medical request.
Customer-Sales (1:M)
·﻿One customer can make multiple purchases
A single buyer ties to every transaction. One person stands behind each purchase made. Every time something sells, it links to just one shopper. 
A lone customer connects to all individual sales events,
Sales-Sale Items (1:M)
·﻿One sale can contain multiple items
A single sale tie to just one collection of sold goods. 
Items on offer find their place within that unique transaction only,
Medicine-prescription Details (1:M)
A single medication might show up across several different prescription orders.
Each prescription detail references one medicine.
Supplier-Stock Orders (1:M)
A single vendor might show up more than once on order records. 
Sometimes the same company delivers several batches across different requests.
A single supplier manages every purchase. 
One vendor gets pick per request. 
Every buy goes to just one source. 
Each transaction links to a lone provider. 
A solitary seller receives each demand.
4. Data Structure Development
4.1 Table Structures
Customers Table
SQL
Create Table Customers with Autoincrement ID, First Name, Last Name, Date of Birth, Phone, Email, Address, Insurance Number, Allergy Info, And Email Format Check
Medicines Table
SQL
Medicines table with auto increment ID primary key medicine name generic name category dosage unit reorder level current stock unit price expiry date constraints for non-negative stock and positive price
4.2 Rules and Limits
Every linked ID point to an actual record already in place. Phone entries fit a set pattern every time they appear. Refills stop when the permitted number is reached. What sits in storage always stays above zero. Dates that mark expiration land ahead of today
5. Normalization Process
5.1 First Normal Form
Every table meets the first normal form rules.
·﻿Each column contains atomic values
·﻿No repeating groups exist
·﻿Each row is uniquely identifiable via primary key
5.2 Second Normal Form
Tables are in 2NF because:
Right now, they meet the first normal form.
All non-key features rely entirely on the main key for their values. Their state comes directly from that central identifier. Only when the primary key is known can these attributes be determined. They do not depend on any other part of the record. Each value ties back without exception to the key itself
·﻿No partial dependencies exist
5.3 Third Normal Form
The design achieves 3NF:
·﻿Tables are in 2NF
·﻿No transitive dependencies exist
Take customer address. 
It stays right inside the customer’s table. 
Not pulled from another field. 
Stands on its own, no extra steps needed. 
Found where you would expect - no detours.

Sample Customer Data
	Customer ID

	First Name
	Last Name
	Date of Birth
	Email
	Phone 
	Insurance Number

	1
	Joe
	Edy
	12 May 1977
	JOE33@COM
	011777777
	S321567N

	2
	Saad 
	Ali
	2JUNE1999
	Saad1@ali, com
	022333333
	W444657V

	3
	Maria
	Johnson
	01March89
	mariaJoh@co.uk
	033444444
	D1112990H

	4
	Erwin
	Victor
	7Dec 2000
	voctorEr@yahoo.co.uk
	044555555
	E11122765B

	5
	Jaweed
	Khan
	23 Sep 1988
	Khan221@email.net
	053661233
	K99992131L





Sample Medicine Data
	MedicineID

	Medicine Name
	Generic Name
	Category 
	Current stock 
	Unite Price

	1
	Amoxil 
	Amoxicillin
	Antibiotic
	250 12.50

	£13.4

	2
	Lipitor 

	Atorvastatin
	Cardiovascular
	180 45.00
	£40.0

	3
	Ventolin 
	Ibuterol
	Respiratory
	120 35.00

	£16.90

	4
	Glucophage 

	Metformin
	Diabetes
	300 15.00
	£37.80



7. Query Development
7.1 Operational Queries
Check medicine stock levels.
SQL
Select medicines needing reorder based on current stock levels.
Active prescriptions for customer
SQL
A prescription shows up when it has not expired yet. Whoever holds it must be in the system under their full name. Dates matter only if they stretch beyond today. Each record appears once the status stays active. Matching customer details come along through linked IDs.
7.2 Management Reports
Monthly Sales Report
SQL
Select sale month count transactions sum revenue average transaction.
Most Sold Medications
SQL
Select Top 10 Medicine Name Sum Quantity as Total Sold Sum Subtotal as Total Revenue from Sale Items Inner Join Medicines On Medicine ID Equal Medicine ID Inner Join Sales On Sale ID Equal Sale ID Where Sale Date Greater Than or Equal to One Month Ago Group by Medicine Name Order by Total Sold Disc
7.3 Compliance Queries
Tracking Controlled Substances
SQL
Select customer name medicine name quantity prescription date doctor name where category is controlled order by prescription date descending!
8. System Checks and Trials
8.1 Functional Testing
Evaluate Case One Prescription Processing
·﻿Input: New prescription with three medicines
A new prescription should appear once it is made. Stock amounts change right after that step finishes.
·﻿Result: ✓ Passed
Stock Reorder Alert Test Two
Fewer items left now that prices dropped past restock point.
·﻿Expected: Alert generated in reorder report
·﻿Result: ✓ Passed
8.2 Data Integrity Testing
Foreign Key Constraints Test Case Three
Try removing a client who still has ongoing medication orders.
·﻿Expected: Operation denied with error message
·﻿Result: ✓ Passed
Test Case 4 Validation Rules
Zero or less in inventory count
·﻿Expected: Validation error
·﻿Result: ✓ Passed
8.3 Performance Evaluation
Most questions get answers faster than a heartbeat. A blink happens before results show up. Every live question feels instant. Speed stays just under one full second. Real-time checks finish in a flash. Quick lookups never wait. Responses arrive before asked.
Monthly reports ready in under five seconds
·﻿Database size handling: Tested with 10,000+ records successfully
9. Design Choices and Thinking
9.1 Design Rationale
Keep prescription records apart from sales data.
·﻿Prescription tracking without immediate purchase
·﻿Multiple partial fills of prescriptions
·﻿Better regulatory compliance reporting
Normalized structure with 3nf design
·﻿Minimal data redundancy
·﻿Easier maintenance and updates
·﻿Better data integrity
Watch the clock on key tables - they hold time markers showing when updates happen. Later builds might expand this into complete change logs. Time stamps now, more later.
9.2 Challenges Encountered
What made refills tricky? Juggling detailed rules without making things messy. 
The fix came through two new pieces, one counts how refills a prescription permits, other tracks what has already used. 
Together they keep the system sharp yet straightforward.
Stock levels shift fast when orders come in. 
So, updates happen right after each sale finishes. 
This keeps counts accurate without slowing things down. 
A small trigger oversees the change instantly.
Shifting old handwritten notes into digital form means spending time fixing errors first. Before anything else, someone must check each entry carefully. Mistakes pop up often when moving paper files. Cleaning takes longer than expected because formats differ so much. 
Someone must review every piece twice, more. 
Only after corrections can it be trusted. 
Accuracy matters most during transfer steps.
9.3 Future Improvements
Improved functions in version two point zero
·﻿Integration with insurance providers for automatic claim processing
·﻿Barcode scanning for quick medicine identification
·﻿Mobile app for customers to request refills
·﻿Predictive analytics for stock optimization
·﻿Integration with doctor's electronic prescription systems
·﻿Enhanced security with role-based access control
·﻿Automated supplier ordering when stock reaches reorder levels
Technical Improvements:
·﻿Migration to SQL Server for better scalability
·﻿Implementation of stored procedures for complex operations
·﻿Addition of data warehousing for historical analysis
·﻿Real-time synchronization with multiple pharmacy branches
 
 
 



Conclusion
A fresh start every time - this tool handles medicine tracking, order handling, one task after another, without overlap. Built with clean structure, it keeps information accurate even when changes come along. Each test passed adds weight to how well it fits into daily work, meeting rules quietly. Updates fit in later without breaking what already works.
When things grow, handling data gets easier inside Microsoft Access. A small pharmacy can start here without worry about outgrowing the tool too fast. Moving on later becomes simpler because better systems are ready to take over when needed. Blocks fit together neatly by following smart organizing rules everyone agrees work well. Changes down the road will not break what already exists. Building new parts stays manageable even after years go by.
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