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[bookmark: _Toc222598829]1. Introduction
The current chain of pharmacies in MediLink Pharmacy is already updating its inventory, prescription form and customer files manually. The inconsiderate system has led to duplication of information, alteration of inventory, delay in reporting and more space to make mistakes by human beings. As the organisation is expanding, the need in automated and properly organised system is becoming topical.
The easiest task of the project will be to analyse and create a relational database on a platform of Microsoft Access software to assist the efficiency, accuracy and precision of the data and reporting potentialities [1]. The proposed system will manage the medicines, suppliers, customers and the exchanges of prescriptions and sales, and it will help the management decide one grounded on the established queries and reports.
The entire database designing process will be presented in this report, and this will entail the identification of the entities, the relational modelling, normalisation to the third normal form (3NF) and query generator, verification and system evaluation testing. The answer would be to fulfil the functional specifications of the assessment brief and display the comprehension of the concepts of the database design.
  


[bookmark: _Toc222598830] 2. Requirements and Scenario Overview.
Medilink Pharmacy system does not have to answer several operational needs:
· Stock in each store is carried out by the operational manager or with the assistant store managers.
· Supplier information tracking.
· Customer record management
· Prescription recording
· Processing of sales transactions.
· Reporting on the stock and revenue study.
· Ensuring regulatory compliance.
The existing manual process lacks the use of any data storage structure, and this brings about threats as:
· Duplicate medicine records
· Inconsistent stock levels
· Issue with compliance with prescriptions.
· Poor reporting potential.
· The calculation of revenue is slow.


[bookmark: _Toc222598831]3. Entity Identification of System Analysis.
The following significant parties were identified in the analysis of the scenario:
[bookmark: _Toc222598832]3.1 Supplier
Stores Store SupplierID, SupplierName, ContactNumber, Email and Address. Suppliers supply medicines to the pharmacy.
[bookmark: _Toc222598833]3.2 Medicine
is the table that contains the information concerning each medicine, MedicineID, MedicineName, Category, UnitPrice, StockQty, ExpiryDate, SupplierID. Each drug is linked to a supplier.
[bookmark: _Toc222598834]3.3 Customer
Stores personal information about the patient, like CustomerID, CustomerName, Date of Birth, Phone and Address.
[bookmark: _Toc222598835]3.4 Prescription
Records of the prescriptions for the clients. Has PrescriptionID, CustomerID, DoctorName and DateIssued.
[bookmark: _Toc222598836]3.5 PrescriptionDetails
Mediator of Prescription and Medicine. This is a remedy to many-to-many relationship between drugs and prescriptions.
[bookmark: _Toc222598837]3.6 Sales
Records individual sales, such as SaleID, CustomerID and SaleDate.
[bookmark: _Toc222598838]3.7 SaleDetails
Links Sales and Medicine. Value and Unitprice per transaction of the stores.
[bookmark: _Toc222598839]Entity Relationships
It is possible to identify the following relationships:
· The number of Suppliers is one with a high number of Medicines.
· Customers can have many Prescriptions.
· One Prescription, many Medicines, numerous Prescriptions, one Medicine.
· A single Customer can generate high Sales.
· A single Sale can be made up of a variety of Medicines.
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[bookmark: _Toc222597182]Figure 1: ERD for Medlink_Pharmacy
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[bookmark: _Toc222597183]Figure 2: Relationships View in MS Access
[bookmark: _Toc222598840]4. Database Implementation and Design.
The database was installed in the Microsoft Access database with structured tables and definite data types and restrictions.
[bookmark: _Toc222598841]4.1 Primary Keys
Each table contains a unique primary key of AutoNumber to ensure that there are no similar records [2].
Examples:
· SupplierID
· MedicineID
· CustomerID
Primary keys do away with duplication and the relation that is to be enforced.
[bookmark: _Toc222598842]4.2 Foreign Keys
There were relationships between tables that were defined by foreign keys:
· Medicine.SupplierID.SupplierID.SupplierID
· Prescription.CustomerID Customer.CustomerID
· SaleDetails.SaleID Sales.SaleID
The Relationships View was subject to referential integrity.
[bookmark: _Toc222598843]4.3 Data Types and Constraints
There were sufficient types of data:
· Currency for UnitPrice
· ExpiryDate and SaleDate Date/Time.
· Short Text for names
· Number for quantities
The unnecessary fields were set to the value of  NOTNULL to eliminate any incomplete records [3].
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[bookmark: _Toc222597184]Figure 3: Table Design View


[bookmark: _Toc222598844]5. Normalisation 
Normalisation minimised the dependency and redundancy problems.
[bookmark: _Toc222598845]5.1 First Normal Form (1NF)
1NF requires:
· No repeating groups
· Atomic values only
The tables are all single values. As an example, storing of medicines in the prescriptions is made in a new table (PrescriptionDetails) rather than in numerous medicine columns in the Prescription table.
Thus, 1NF is met in the database.
[bookmark: _Toc222598846]5.2 Second Normal Form (2NF)
2NF requires:
· Table must be in 1NF
· No partial dependency of key on composite key.
Bridge tables, such as PrescriptionDetails and SaleDetails, ensure that the attributes are dependent upon the complete primary key. There is no such thing as partial dependencies.
Thus, the database is in 2NF.
[bookmark: _Toc222598847]5.3 Third Normal Form (3NF)
3NF requires:
· No transitive dependencies
For example:
· The Supplier contact information is not stored in the Medicine table, but it is only stored in the Supplier table.
· Sales Customer information is separate.
· This kills indirect dependencies and gives efficiency of structure.
· This database is therefore complying with the Third Normal Form.


[bookmark: _Toc222598848]6. Query Development
The query development is a significant component of the MediLink Pharmacy database system, which enables the conversion of the information stored into meaningful information that can be utilised in making decisions. The questions formulated for this system were in managing stock, financial control, supplier, prescription analysis and customer activity.
The queries were constructed on the Microsoft Access SQL and tested to be accurate and relevant to the operations.
[bookmark: _Toc222598849]6.1 Medicines classified according to the amount in stock.
This query shows all the ordered medicines in descending order of stock.
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[bookmark: _Toc222597185]Figure 4: Medicines classified according to amount Query
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[bookmark: _Toc222597186]Figure 5: Query 1 result
Purpose:
To allow the pharmacy employees to locate drugs with the least amount of inventory and to prioritise the action of refilling them.
Business Value:
Even though no definite threshold was employed, the sorting of items by the stock quantity can provide immediate access to the manner of distribution of the inventory and prevent shortages.
[bookmark: _Toc222598850]6.2 The maximum unit cost of drugs.
This query presents the list of medicines in descending order of unit price.
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[bookmark: _Toc222597187]Figure 6: maximum unit cost of drugs query
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[bookmark: _Toc222597188]Figure 7: Query 2 Result
Purpose:
To identify high-value medicines and support the price investigation.
Business Value:
The management can know the profit margins, pricing strategy and trace some of the expensive medicines that may require any special storage or tracking.
[bookmark: _Toc222598851]6.3 Total Revenue Per Sale
This query will add up all the financial figures of the sales in each of the sales through the unit price and arrange the results based on the SaleID.
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[bookmark: _Toc222597189]Figure 8: Total Revenue Per Sale query
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[bookmark: _Toc222597190]Figure 9: Query 3 Result
Purpose:
To be able to calculate the sum of transactions automatically.
Business Value:
This is to eliminate the manual method of calculating revenue and reduce human error. It also helps to create reports on daily and monthly financial summaries.
The query displays the aggregation functions and calculated fields used in SQL.
[bookmark: _Toc222598852]6.4 The Average number of quantities sold per medicine
This query is a summary of the units sold of every medicine.
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[bookmark: _Toc222597191]Figure 10: Average quantity of sold medicines
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[bookmark: _Toc222597192]Figure 11: Query 4 Result
Purpose:
To analyse product demand.
Business Value:
Helps find out what medicines to sell, and directs in buying. The drugs with a high demand regularly may require a larger number of stocks.
The functions of grouping and summarisation can also be observed in this query [4].
[bookmark: _Toc222598853]6.5 Average purchase of customers.
This query enumerates the sales transactions carried out on a customer-by-customer basis.
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[bookmark: _Toc222597193]Figure 12: Average purchase of customers' query
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[bookmark: _Toc222597194]Figure 13: Query 5 Result
Purpose:
To look at customer activity patterns.
Business Value:
Allows the management to be aware of the typical customers and evaluate customer interest. The future can use such data to support the loyalty programs.
[bookmark: _Toc222598854]6.6 Customer Purchase History
This query is a complex query that will include Customer, Sales, SaleDetails and Medicine tables to provide a total history of a transaction.
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[bookmark: _Toc222597195]Figure 14: Customer Purchase History query
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[bookmark: _Toc222597196]Figure 15: Query 6 Result
Purpose:
To have a great history of the medicines that the individual customer has purchased, and the date when they purchased them.
Business Value:
Increases the level of transparency and ensures that the prior purchase history is accessed by the employees faster than serving a customer.
[bookmark: _Toc222598855]6.7 Items Prescribed by a Doctor.
The query takes an input of the DoctorName, which is then used to select the prescriptions and count the number of prescriptions that have been issued.
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[bookmark: _Toc222597197]Figure 16: Items Prescribed by a Doctor query
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[bookmark: _Toc222597198]Figure 17: Query 7 Result
Purpose:
To monitor prescribing practice.
Business Value:
Makes it easier to report what is needed and allows one to evaluate the trend of prescribing.
[bookmark: _Toc222598856]6.8 Drugs Supplied by individual Supplier.
This query is a joining query of the Supplier and Medicine tables.
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[bookmark: _Toc222597199]Figure 18: Drugs Supplied by individual Supplier query
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[bookmark: _Toc222597200]Figure 19: Query 8 Result
Purpose:
To establish the drugs that each supplier provides.
Business Value:
Improves the control of suppliers and visibility of the supply chain.
[bookmark: _Toc222598857]6.9 Total Inventory Value
This query calculates the stock financial value now in terms of multiplying StockQty and UnitPrice and summing the value.
[image: ]
[bookmark: _Toc222597201]Figure 20: Total Inventory Value query
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[bookmark: _Toc222597202]Figure 21: Query 9 result
Purpose:
To determine investment in inventory.
Business Value:
Such a query depicts how, during the calculation of aggregate functions and expressions [5].
[bookmark: _Toc222598858]6.10 The number of units in which each medicine is prescribed
This query adds together all the quantities of prescriptions of all the medicines with the assistance of the PrescriptionDetails table.
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[bookmark: _Toc222597203]Figure 22: number of units in which each medicine is prescribed query
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[bookmark: _Toc222597204]Figure 23: Query 10 Result
Purpose:
To investigate the frequency of prescription.
Business Value:
Helps draws a distinction between medicines that are to be prescribed and those sold over the counter, which makes the inventory planning easier.
Query Design Justification
The selection of queries was made based on the operating priorities in the situation:
· Stock control Stock sorting, and stock valuation queries.
· Financial reporting: Revenue and sales aggregation query.
· Prescription management: Prescription and physician analysis queries.
· Compared to purchase history queries, customer tracking is the first step of the whole process.
· Supplier management Supplier medicine relationship questions.
The queries are not run as a demonstration program but add value to a specific business purpose. Aggregation functions (SUM, COUNT), grouping, join and calculated field were utilised in the process of demonstrating familiarity with the relational database querying methods [6].
All the queries were verified for correctness and cross-analysed with the information input by the samples.


[bookmark: _Toc222598859] 7. Validation and Testing
The validation and testing were done in a way that would ensure that the MediLink pharmacy database system would be able to satisfy its requirements and be functioning under normal working conditions. Throughout the calculations, the test areas were the data integrity, relationship enforcement, and system accuracy, as well as system general reliability [7].
[bookmark: _Toc222598860]7.1 Primary Key Validation
Primary keys were enforced with all the tables being put through to make sure they were unique.
Test Conducted:
One of the primary key values was attempted to be duplicated.
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[bookmark: _Toc222597205]Figure 24: Primary Key Validation Testing
Result:
This system prevented duplication, and this is a sign that primary key constraints were functional.
This renders every record in the database distinct.
[bookmark: _Toc222598861]7.2 Referential Integrity Testing 
The referential integrity between related tables was imposed by means of foreign key relationships.
Tested Relationships were:
· Supplier  Medicine
· Customer  Sales
· Customer  Prescription
· Sales  SaleDetails
· Prescription PrescriptionDetails
Test Conducted:
An attempt was made to do away with a customer whose medicines were linked to.
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[bookmark: _Toc222597206]Figure 25: Referential Integrity Testing
Result:
Enforced referential integrity was enforced to provide a system that was characterised by deletion.
This demonstrates that the potential of having orphan records and the integrity of data across tables does not exist.
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[bookmark: _Toc222597207]Figure 26: Testing Result
[bookmark: _Toc222598862]7.3 Data integrity can also be known as data validation.
The field-level was also tested to ensure that it limits the entry of wrong data of the right data types.
Test Conducted:
· Attempted to key in some entry into a numerical field (StockQty).
· Attempted to take out of fields that were not meant to be blank.
· Attempted to log in on the wrong date.
Result:
[image: ]
[bookmark: _Toc222597208]Figure 27: Data Integrity Testing
The system also had validation errors and could not tolerate invalid data entry.
This removes the possibility of errors and increases the reliability of their system.
[bookmark: _Toc222598863]7.4 Query Accuracy Testing
All queries created were executed, and the findings were compared to the typed sample data in them.
Example:
· For SaleID 1:
· Quantity = 2
· UnitPrice = 2.50
· Expected total = 5.00
The prescription queries were also checked manually.
This shows that aggregation is functioning and that calculated formulas are functioning.
[bookmark: _Toc222598864]7.5 Functional Requirement Evaluation
The preliminary requirements spelt in the scenario were tested by the database.
	Functional Requirement
	System Support
	Status

	Manage medicine inventory
	Medicine table with stock tracking
	Achieved

	Record supplier details
	Supplier table
	Achieved

	Store customer records
	Customer table
	Achieved

	Track prescriptions
	Prescription & PrescriptionDetails tables
	Achieved

	Record sales transactions
	Sales & SaleDetails tables
	Achieved

	Generate reports
	Queries and reports
	Achieved


The implemented system addresses the requirements of the operations given in the assignment brief.
[bookmark: _Toc222598865]7.6 Error Prevention Testing
To test, other validation questions were applied:
· Duplicate records
· Negative stock values
· Missing foreign keys
· Orphaned prescriptions or sales.
No inconsistencies were detected, which implies that the relational constraints are functional.
[bookmark: _Toc222598866]7.7 Limitations  
 The system does not have any critical weaknesses. The following weaknesses were identified:
· After the sale There is no reduction of the stock after a sale (no update query or macro is required).
· Absence of a new alarm system to express the nearing expiry of medicines.
· None of the barcode scanning integrations.
· No role-based access control.
The restrictions are not detrimental to the basic functionality, but can be enhanced in the development of the system.
Design Justification
The relational database model has been selected due to the reason that the model provides a rational organisation of data, similarity and size. The relational databases minimise redundancy and create relationships among data entities in comparison to the flat-file database system [8].
Each entity was stored in different tables to ensure that the concepts of normalisation were achieved and no similar information was repeated. For example:
· The data on suppliers is stored in a single location and linked with foreign keys.
· Sales and SaleDetails are detached to transact on quite a few medicines.
· prescriptionDetails resolves the many-to-many relationship between prescriptions and medicines.
The need of bridge table was informed by the fact that there is more than one medicine in one prescription, and one prescription may have more than one medicine. The design would violate norms of normalisation due to the lack of a junction table.
The queries have been developed based on the practical business needs, having in mind the theoretical samples. Any query supports a specified business process, such as the income-tracking or inventory appraisal.
Overall, the design is concerned with:
· Data integrity
· Scalability
· Reduced redundancy
· Efficient querying
· Ease of maintenance


[bookmark: _Toc222598867]Reflection
The implementation and design of the MediLink Pharmacy database gave me a working knowledge of relational database design and implementation. The greatest issue that was observed was that the modelling of many to many relationship and bridge tables would operate with complexities.
The relationships between the attributes would be considered to ensure that we had obtained compliance with the Third Normal Form. The segregation in terms of structure and duct augmented further the segregation to form additional crystals.
The second matter was to write profound questions, not to search for information, but the reflection of what is going on in the real world that is operating. Their advancement of the capability to perform analysis was credible because they introduced the functions of aggregation and calculated fields.
The competencies that were identified in this project are the following:
· Database modelling
· SQL query construction
· Data validation
· Logical problem-solving
· Structured report writing
To be better in future, it could be enhanced by:
· Automated updates on stocks.
· Expiry alert system
· There is also the use of role-based security permissions.
· External integration with the system.
The practical knowledge of the relational database system and its application in the business environment is exhibited in this project.
 


[bookmark: _Toc222598868]Conclusion
The MediLink Pharmacy database system has performed adequately in correcting the negativities of the manual system, also inherent to the system, such that it presents more systematised and relational data management. The ER modelling was accomplished by an entity identification, which was normalised to the Third Normal Form. The application of Microsoft Access was employed to create a solution that is strong and capable of scaling.
The system allows the data to be precise using primary keys and foreign keys, and referential integrity to be formed. Through the creation of a query, a query allows one can manipulate the stock, accordingly, monitor the sales and tracking of the prescriptions, which cannot be achieved otherwise. The system is also tested, and the validation of the system is carried out to ensure that the system is within its functional requirements and that it is at least reliable for operational use. The designed solution that was applied is a highly satisfactory interpretation of the ideas of database design and its implementation in the real life scenario..
[bookmark: _Toc222598869]
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2 Ibuprofen 200 Painkiller

3 Amoxicillin Antibiotic
4 CoughSyrup  Cold & Flu
5 Vitamin C Table Supplement

0

100 31-12-2026 1
50  15-10-2026 2
30 01-09-2026 3

Microsoft Access

A The changes you requested to the table were not
successful because they would create duplicate
values in the index, primary key, or relationship.
Change the data in the field or fields that contain
duplicate data, remove the index, or redefine the
index to permit duplicate entries and try again.
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Edit Relationships

Table/Query: Related Table/Query:

CustomerlD

CustomerlD

(@ Enforce Referential Integrity
() cascade Update Related Fields

() cascade Delete Related Records

Relationship Type:  One-To-Many

cancel
Join Type..

Create New.
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< | PrescriptionDetails X | Prescription X | Customer X - Relationships

1 1 Dr Adams 01-02-2026
2 2Drlee 05-02-2026
3 3 DrKhan 07-02-2026
4 4 Dr Patel 10-02-2026

Microsoft Access

The table PrescriptionDetails' is already opened
exclusively by another user, or it s already open

through the user interface and cannot be
manipulated programmatically.
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2 Ibuprofen 200m Painkiller

3 Amoxicillin Antibiotic

4 Cough Syrup  Cold & Flu
5 Vitamin C Table Supplement
0 Help with data types and formats.

The value you entered does not match the Number data type in this column.

Enter new value.
Convert the data in this column to the Text data type.
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