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Relational Database System- MediLink Pharmacy Design and Implementation.
[bookmark: _Toc224971253][bookmark: _GoBack]1 Introduction
Effective data management is crucial in the present day healthcare setting in terms of accuracy, enhanced efficiency, and decision-making. As a developing chain of pharmacies, MediLink Pharmacy is currently using manual approaches to running its company operations, such as customer databases, medicine stocks, orders, and sales records. The problems that have been caused by this approach include data redundancy as well as human error and inability to come up with precise reports.
In order to solve these difficulties, this project will construct and institute a relational database system based on Microsoft Access. A relational database offers an organised format to store and handle information by grouping them into tabs and giving them a relationship with each other. This makes data retrieval efficient, promotes data duplication, and data consistency (Connolly and Begg, 2015).
The system developed is aimed at controlling major variables of pharmacy, such as customers, medicines, suppliers, prescriptions, and sales. The system enables real-time access to data and decision-making by the use of queries, the use of forms, and reports. As an illustration, it enables employees to know which medicines have scarce stock or are coming to expiry dates therefore enhancing control of inventory and adherence to health care policies.
In addition, this project reflects the implementation of main principles used in the design of databases: entity identification, relationship modelling, and normalisation. These are key principles in developing a scalable and efficient database system (Elmasri and Navathe, 2016). The system is generally a sound solution that improves the working capabilities of the MediLink Pharmacy.



[bookmark: _Toc224971254]2 System Implementation/Design.
[bookmark: _Toc224971255]2.1 Entities and Relationships
The database architecture starts with the identification of the key entities that depends on the operational requirement of the pharmacy system. Every entity is an object of reality and has characteristics that define it.
The Customers entity is one that stores personal information of people who communicate with the pharmacy. Attributes are CustomerID, FirstName, LastName, Phone, Address and Date of birth. As an illustration, the ARIF ISLAM and RANA MOLLICK records prove how the storage and handling of customer information are done.
In the Medicines entity, there are pieces of information concerning pharmaceutical products; such as the MedicineID, Medicinename, Cat, Unit Price, Stock Queueness, Expiry Date, and Supplier ID. The medicines like Paracetamol, Aspirin and COEAL CAL D are listed, and the inventory management is possible.
Suppliers Suppliers entity holds the details of suppliers like SupplierID, SupplierName, ContactName, Phone, and Email. This also helps the pharmacy to trace the source of medicines and also to maintain the relationship with the suppliers.
The Sales entity contains the transaction information, such as SaleID, CustomerID, SaleDate and TotalAmount. This gives the opportunity to track customer purchases and the business performance.
The SaleDetails is also a junction table that connects Sales and Medicines. It has features like SaleDetailID, SaleID, MedicineID, Quantity and LineTotal. This arrangement deals with the issue of many-to-many between sales and medicines.
The Prescriptions table contains the record of prescription like PrescriptionID, CustomerID, DoctorName and PrescriptionDate. This will help in tracing medical prescriptions and comply with healthcare requirements.
The connections between these entities are mainly one to many. As an example, a single customer can be sold and have many prescriptions and a single sale corresponds to a single customer. On the same note, via the SaleDetails table, a single sale can comprise of several medicines. Such relationships promote the effective organisation of the data and the referential integrity.
[bookmark: _Toc224971256]2.2 Entity Relationship Diagram (ERD).
Entity Relationship Diagram (ERD) is a diagram that gives a graphical representation of database layout, which depicts entities, attributes, key, and relations.
[image: ]Figure 1: MediLink Pharmacy Database entity relationship diagram.
The ERD also vividly shows the relationship between entities. Indicatively, CustomerID attribute is a foreign key in both Sales and prescriptions tables that make the contact with customers related to the transactions and prescriptions. In the same manner, the SaleDetails table links Sales and Medicines together with SaleID and MedicineID.
There is also proper cardinality depicted in the diagram. The one-to many relationships are employed to mirror the real life situations, such as a customer making multiple purchases. The many-to-many association between Sales and Medicines is addressed by the SaleDetails table which guarantees adoption of the relational database principles.
The ERD is the cornerstone of the database design to make sure that all entities are properly organized and properly defined relationships are established.
[bookmark: _Toc224971257]2.3 Database Design
The database was established under the Microsoft Access by establishing them as tables that relate to the various entities derived during the design stage. The tables also have a primary key that identifies uniquely records in the table and as well as foreign keys which identify the relationship of the table.
[image: ]Figure 2: Tables and Relationships in the Microsoft Access database.
The personal information is kept in the Customers table and the inventory is kept in the Medicines table which contains information like stock number and the expiry date. The Suppliers table connects medicines to the suppliers allowing tracking of the supply chain.
The Sales and SaleDetails table stores the transaction information and/or the sale could have different medicines that could be linked to one sale respectively. This design will be flexible and avoid redundancy of data. A sale can have multiple items each of which is entered in the SaleDetails table with different values in the table.
The fields were allocated the right type of data. Names and addresses were stored as text data types; IDs and quantity as number data types; prices as currency and dates/time as transaction and end of expiry dates. Such decisions provide accuracy and uniformity of data.
Primary and foreign keys are used to guarantee the referential integrity that ensures the prevention of invalid data records and the connections between tables.
[bookmark: _Toc224971258]2.4 Normalisation
The database was normalised up to the Third Normal Form -3NF in order to get rid of redundancy and efficient organisation of data.
With First Normal Form (1NF), there are no more than one atomic values per field in a table, and the value represents only one concept. As an example, the name of the customers will be stored in different fields, first and last names.
In the Second Normal form (2NF), all the non-key attributes are dependent on the primary key. As an example in Sales table, SaleDate and Total amount are dependent on SaleID.
Transitive dependencies are eliminated in the Third normal form (3NF). This implies that other non-key attributes are only dependent on the primary key and not the other non-key attributes. Considering the example, information on suppliers is stored in a separate Suppliers table as opposed to repeating it in the Medicines table.
Normalisation enhances the integrity of data, data redundancy and better performance of the database (Coronel and Morris, 2019).
[bookmark: _Toc224971259]2.5 Sample Data
The database was filled with real life sample data in order to simulate the real world operations in the pharmacy.
[image: ]Figure 3: Customers and Medicines Tables Sample Data.
The data will contain the contact information of customers, including ARIF ISLAM, RANA MOLLICK and JOHN KENEDY. These medicines include Paracetamol, Aspirin, and COEAL CAL D and are associated with stock quantity and expiry date respectively.
 [image: ]
Figure 4: Prescription Data.
Prescription records carry the name of the doctor catering to the patient as well as the date of prescription in that order showing how the system records medical information.
[image: ]
Figure 5: Sample Sales Data
The sale transactions recorded shall be in more than one date with the total amount per transaction. This information enables query and reporting testing.
The sample data is more realistic and the testing of the system functionality can be worked out.
[bookmark: _Toc224971260]2.6 Query Development
[image: ]
[image: ]
[image: ]
Figure: Queries
 Some questions were formulated to derive valuable data out of the database.
The Customer Prescriptions Query will provide the customer information and prescription so that the medical history of the customers can be tracked.
The Low Stock Query is used to determine medicines that have a low stock level, and that will assist the pharmacy to maintain the appropriate inventory.
 Medicines by Supplier Query are associated with the suppliers of the medicines, and therefore, it is possible to manage the suppliers effectively.
 This review will involve analysis of the medicines and their side effects (supplier screenshot).
Sales by Date Query is a query that shows the sales transaction sorted by date, which aids in the financial analysis.
 The sales of products are recorded by the date and organized as shown on the insert sales by date screenshot. These questions are evidence that the system can process the raw data to meaningful insights to be applied in decision-making.
[bookmark: _Toc224971261]2.7 Forms
Forms have been developed in order to give the database an intuitive interface to the users.
 The screenplay regards the founders of this company as the primary reason why the iPhone enjoys widespread popularity and is widely accepted across various global areas.
[image: ]
[image: ]
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Customer form enables access to and viewing of customer details easily.
 The screenshot displays the various forms of medicine and additional details regarding the selected medicine form types.
The Medicines form shows stock information, comprising quantities and expiry dates.
 Conventionally, Univariate analysis consists of multiple steps designed to uncover relationships among the variables presented in the sample. Sales form is a combination that incorporates product and transactions data making it easy to process sales. Forms enhance the usability and minimize chances of making errors during data entry.
[bookmark: _Toc224971262]2.8 Reports
Reporting was done to provide data in organized format of analysis.
[image: ]
[image: ]
The view of low stock report (See figure 1) indicates that the company experiences high turnover along with a comparatively low stock turnover rate.<|human|>The low stock report can be seen (See figure 1) which means that the company is characterized by high turnover and a relatively low stock turnover rate.
The Low Stock Report emphasizes on medicines that need to be refilled.
 (Attach the expiring medicines report screenshot)
Expiring Medicines Report is a list of products that are expired.
 Evidence available demonstrates that selling is not an easy task to perform.<|human|>The information out there shows that sales are not easy to do.
Sales Report summarises the transaction data giving information about the performance of the business.
Reports facilitate making decisions because they show concise and structured information.
[bookmark: _Toc224971263]2.9 validation/test
The database system has gone through a number of validation and testing process to ascertain that the system satisfies the functional and data integrity requirements. There were also tests performed on various levels such as the checking of the relationship of tables, output of a query, the usability of a form and the accuracy of a report.
To begin with, referential integrity was imposed and attempted among all the related tables. The Relationships between customers, sales, and prescription were checked to guarantee that foreign key bases correct primary key. An example is that it was established that without a corresponding customer a sales record can never exist which benefits the data by avoiding orphaned records and ensures consistency in data.
Secondly, there were data validation checks in data entering. Entries in fields like UnitPrice, StockQty and dates were also checked to ensure that only right and valid entries are made. This minimizes the chances of having wrong or incomplete data in the system.
Third, queries have been performed and tested to ensure that they give the correct and significant results. As an example, the Low Stock Query is the appropriate tool to find medicines whose stock levels are low, whereas Sales by Date Query is the tool that allows viewing the transactions according to definite dates. These tests ensure that relation among tables are performing properly.
Also, the usability and functionality of forms were tested. It was confirmed that one can easily input, update and navigate through data without being corrected. The connection of associated tables in forms like the Sales form that used to show details of sales was also tested to have a smooth flow of operations.
Lastly, reports were created and checked to make sure that they display the data in a clear and precise manner. Reports like the Low Stock Report and Sales Report were validated in terms of being right in going through them to understand their formatting and readability.
On balance, the results of the testing process allowed quantifying the fact that the database system is stable, user-friendly, and can serve to meet the operational needs of the MediLink Pharmacy.
[bookmark: _Toc224971264]3. Discussion and Reflection
The design of MediLink Pharmacy database helped in gaining a clear insight into the process of creating a relational database design and its usability in the real-life scenario. The system has been able to show how effective data management can enhance operational efficiency as well as minimize errors as opposed to manual operations.
The fact that the system has a well-organised relational structure that not only cares about the efficient storage of data but also about the absence of redundant storage is one of the main strengths of the system. Normalisation techniques have helped in enhancing integrity and consistency of data in the system. Further, query, form, and report systems will make the database easier to use and enable users to obtain valuable information within a short period of time.
Nevertheless, there were a number of challenges experienced in the development process. The relational design made between two or more tables had to be done cautiously so that all the entities were properly related. Specifically, the use of SaleDetails table in addressing the many-to-many association between sales and medicines would not have been possible without a clear grasp of the concepts of relational modelling. Moreover, the creation of correct queries happened because of testing and refining them to make sure that correct results were obtained.
Nevertheless, despite all these difficulties, the system has been completed successfully and fulfills the needed goals. There are a number of enhancements that can be made to increase the functionality of the system in the future. To discuss, automated notifications may be organized to remind personnel in case of low stock level or when medicines are about to expiry. Also, user-friendly enhancements to the interface could be provided in order to raise usability, and security measures like user authentication may be implemented to safeguard delicate information.
[bookmark: _Toc224971265]4 Conclusion
Finally, the MediLink Pharmacy database system has been built and developed using the Microsoft Access successfully. By enhancing the system ensures better data management, better redundancy as well as efficient decision-making.
Through the implementation of the concepts of relational database and normalisation, the system makes the data integrity and scaling possible. The queries, forms and reports can be included to make it easier to use and give useful information about the pharmacy operations.
On the whole, the project shows the solid knowledge of concepts of the database and their application in the real scenario.
[bookmark: _Toc224971266]References
Connolly, T. and Begg, C. (2015) Database systems: a practical approach to design, implementation, and management. 6th edn. Harlow: Pearson.
Coronel, C. and Morris, S. (2019) Database systems: design, implementation, & management. 13th edn. Boston: Cengage Learning.
Elmasri, R. and Navathe, S. (2016) Fundamentals of database systems. 7th edn. Boston: Pearson.
Microsoft (2024) Microsoft Access documentation. Available at: https://support.microsoft.com (Accessed: 21 March 2026).
W3Schools (2024) SQL tutorial. Available at: https://www.w3schools.com/sql/ (Accessed: 21 March 2026).


2

image3.png
Sales

¥ salen
CustomeriD
SaleDate
TotalAmount

ExpiringMedicinesQu... Customers
MedicienName ¥ customeriD
ExpiryDate FirstName
stockaty LastName

Phone

Address

pos
Prescriptions

PrescriptioniD.

CustomeriD

DoctorName

PrescriptionDate

SaleDetails
¥ saleDetailp
SalelD.
MedicinelD.
Quantity
LineTotal

Suppliers

7 SupplieriD
SupplierName
ContactName
Phone
Email

Medicines

MedicineiD. -
¥ MedicienName

Category
Unitprice
Stockaty
ExpiryDate





image4.png
LostName - | Phone [ Address - DOB

2 RANA MOLLICK 456789 Manchester 10/9/1998

3 SAIMON TUFFEL 789456 London 5/14/1992

4 JOHN KENEDY 123789 Leeds 2/9/2001

5 DONALD TRUMP 486257 London 7/10/1998
(New)





image5.png
MedicinelD - |MedicienNan «
2 COEAL CALD
5 Aspirin
3 VITAMIN E
1 Paracetamol
4 THAIROX
(New)

Category
CALCIUM
Painkiller
Painkiller
Painkiller
Supplement

UnitPrice =
$7.00
$2.50
$3.00
$4.00
$3.00
$0.00

StockQty

40
15

12
60
40

0

ExpiryDate ~
7/23/2026
7/23/2026
3/11/2027

4/9/2027
4/16/2027

SupplieriD

NN




image6.png
- DoctorName - Prescriptiont =

4/13/2026
2DR.C 4/16/2026
3DR.A 4/3/2026
4DR.B 4/2/2026
5DR.E 4/17/2026
0




image7.png
SalelD -

CustomerlD ~

1
2
3
4
5
0

SaleDate ~ TotalAmount ~

3/11/2026

3/5/2026
2/17/2026
3/12/2026
2/28/2026

$12.00
$14.00
$32.00
$50.00
$60.00

$0.00




image8.png
RANA
SAIMON
JOHN
DONALD

LastName ~ DoctorName « PrescriptionC -

MOLLICK DR.C 4/16/202¢
TUFFEL DR. A 4/3/202
KENEDY DR.B 4/2/202
TRUMP DR.E 4/17/202¢




image9.png
| "MedicinelD - Exprl001 - |MedicienNan - | UnitPrice «| StockQty -

$7.00 COEAL CALD
$3.00 VITAMIN E
$4.00 Paracetamol
$3.00 THAIROX
$0.00

$7.00
$3.00
$4.00
$3.00
$0.00

40
12
60
40

0




image10.png
" SalelD - CustomerlD - | SaleDate - |TotalAmount -

H
| 4 4 3/12/2026 $50.00
| 3 3 2/17/2026 $32.00
o 2 2 3/5/2026 $14.00
1 1 3/11/2026 $12.00
(New) [ $0.00





image11.png
CustomerlD

FirstName

LastName

Phone

Address

ARIF

ISLAM

123456

London

5/18/1995





image12.png
alelD 1

ustomeriD |1

aleDate 3/11/2026

otalAmount | $12.00





image13.png
Suppliers

SupplieriD 1

SupplierName

ContactName

Phone

Email

MedicienNan - | Category Uni StockQty ExpiryDate
3 VITAMIN E Painkiller $3.00 12 3/11/2027
5 Aspirin Painkiller $2.50 15 7/23/2026
* (New) $0.00 [




image14.png
= | LowStockQuery

Saturday

MedicinelD Expri001 MedicienName UnitPrice StockQty
1 $4.00 || Paracetamol $4.00 60
2 $7.00 || COEAL CALD $7.00 40
3 $3.00 || Ibuprofen $3.00 12
4 $3.00 || THAIROX $3.00 40
5 $2.50 || Aspirin $2.50 15
s1050

Page1of1





image15.png
a SalesbyDate

SalelD  CustomerlD SaleDate  TotalAmount
1 1 3/11/2026 $12.00
2 2 3/5/2026 $14.00
3 3 2/17/2026 $32.00
4 4 3/12/2026 $50.00
5 5 2/28/2026 $60.00
4162 00

Page1of1




image1.png




image2.png




