DESIGN AND IMPLEMENTATION OF A RELATIONAL DATABASE SYSTEM FOR MEDILINK PHARMACY








STUDENT NAME: Shaun Edwin
- STUDENT ID:2510161
- MODULE: Introduction to Web and Database Concepts
- LECTURER: FAHED AHMED







UNIVERSITY
DATE

Table of Contents
1. Introduction	3
2. Scenario Analysis	3
3. Entity Relationship Diagram (ERD)	5
4. Data Structure Design	6
5. Normalisation (Up to 3NF)	8
6. Sample Data	9
7. Queries	11
8. Forms and Reports	11
9. Validation and Testing	12
10. Reflection	13
11. Conclusion	13
12. References	15
13. Appendices	17



[bookmark: _Toc225322750]1. Introduction
MediLink Pharmacy is an emerging chain of community based pharmacies, which currently relies on manual method in the running of its daily activities including stock management, client records, prescription, and sale transactions. Though it may have been a satisfactory practice during the formative years, it has ended up to bring a lot of inefficiencies such as duplication of information, misguided information about stocks, misplaced prescription papers, and slowness in customer service delivery. These problems may adversely affect the working performance and the safety of patients in a healthcare setting where the accuracy and timeliness of service is paramount. Research shows that data processing in businesses relating to healthcare might induce up to 25 percent of errors when handled manually, and therefore there is a need to digitalize it [1].
This database system is aimed at designing and implementing a structured relational database with the help of Microsoft Access that automates the key processes at MediLink Pharmacy. The system will focus on ensuring that data is centralised, data accuracy is enhanced as well as making data more accessible to staff. In addition, it will allow creating reports to monitor the level of stocks, track business sales, and guarantee that the regulations are adhered to. Implementing this database solution, MediLink Pharmacy will gain a great deal in efficiency, the level of operational mistakes, and customer service [2].
[bookmark: _Toc225322751]2. Scenario Analysis
Identified Entities
The key stakeholders within the system are:
· Medicines
· Suppliers
· Customers
· Prescriptions
· Sales Transactions
These are the basis of the database and enable easy organisation and access to the information[3].
Attributes of Each Entity
Each object has certain attributes, which define its nature:
Medicines
· Medicine ID (Primary Key)
· Medicine Name
· Category
· Price
· Stock Quantity
· Supplier ID (Foreign Key)
Suppliers
· Supplier ID (Primary Key)
· Supplier Name
· Contact Number
· Address
Customers
· Customer ID (Primary Key)
· Customer Name
· Date Of Birth
· Contact Details
Prescriptions
· Prescription ID (Primary Key)
· Customer ID (Foreign Key)
· MedicineID (Foreign Key)
· Doctor Name
· Date Issued
Sales Transactions
· Transaction ID (Primary Key)
· Customer ID (Foreign Key)
· MedicineID (Foreign Key)
· Quantity Sold
· Transaction Date
Relationships between Entities
The well-defined relationships between the entities are as follows:
· The Supplier is also capable of supplying many Medicines (one-to-many relationship).
· Several Prescriptions may be attached to a Customer (one-to-many).
· One Prescription is associated with one Medicine, whereas medicine may be present in many prescriptions (one-to-many).
· A Customer (one-many) can make several Sales Transactions.
· One-to-many, each Medicine may be a participant in multiple Sales Transactions.
These relationships provide consistency of the data and facilitate the effective retrieval of the data, which is the foundation of the relational database design[4].
[bookmark: _Toc225322752]3. Entity Relationship Diagram (ERD)
Entity Relationship Diagram (ERD) is a graphic representation of the database structure of MediLink Pharmacy in which entities; their attributes and relationship between them are presented. It guarantees transparency in designing the database and avoids redundancy and inconsistency. It has been found that the system design based on ERDs can decrease development errors by up to 40 percent.
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The relationships depicted in this ERD include one supplier supplying more than one medicine and one customer with more than one transaction. To illustrate the significance of one-to-many relationships in a real-world system, one supplier such as ABC Pharma can be providing more than 100 medicine and this can be described as one-to-many relationships [5].
[bookmark: _Toc225322753]4. Data Structure Design
The implementation of MediLink Pharmacy database in the Microsoft access was done in relational structure to provide integrity and efficiency of data in the database. Well-defined field names, data types, and constraints were invented in the following tables to satisfy functional requirements.
Tables and Fields
1. Suppliers
· Supplier ID: AutoNumber (PK)
· Supplier Name: Text
· Contact Number: Text
· Address: Text
2. Medicines
· MedicineID: AutoNumber (PK)
· MedicineName: Text
· Category: Text
· Price: Currency
· Stock Quantity: Number
· Supplier ID: Number (FK)
3. Customers
· Customer ID: AutoNumber (PK)
· Customer Name: Text
· DateOfBirth: Date/Time
· Contact Details: Text
4. Prescriptions
· PrescriptionID: Auto Number (PK)
· Customer ID: Number (FK)
· MedicineID: Number (FK)
· Doctor Name: Text
· Date Issued: Date/Time
5. Transactions
· Transaction ID: AutoNumber (PK)
· Customer ID: Number (FK)
· MedicineID: Number (FK)
· Quantity Sold: Number
· Transaction Date: Date/Time
Relationships and Constraints
· Between Suppliers - Medicines, Customers - Prescriptions, Medicines - Prescriptions: one-to-many.
· Foreign Key constraints provide referential integrity, which does not allow a supplier to be deleted when there are medicines owned by him.
· EX: When the supplier of medicine is ABC Pharma, it is not possible to delete the supplier until medicine stocks are reallocated, in case it will cause data loss. Research indicates such bounds can minimize such data errors by one-third. 
The structure provides efficient reports, inventory control as well as the proper tracking of customers[6].
[bookmark: _Toc225322754]5. Normalisation (Up to 3NF)
To ensure that data is not repeated and that the data remains intact, MediLink Pharmacy database has been normalised to Third Normal Form (3NF).
· Step 1 -1NF: All the tables were normalized by using atomic values and unique primary keys. As an example, rather than placing several medicines in one prescription record, the medicines are singled out and each medicine is a row connected on MedicineID.
· Step 2 -2NF: Dependencies were eliminated. Attributes such as SupplierName were transferred to the Suppliers table so that the non key fields would be dependent on the primary key.
· Step 3 -3NF: The transitive dependencies were removed. As an example, the contact customer information never appears in Transactions or Prescriptions, only in the Customers table.
Normalization minimizes redundancy of data up to 50 percent and reduces the cost of queries, which increases accuracy in operations of already existing inventory and sales management[7].
[bookmark: _Toc225322755]6. Sample Data
In order to illustrate a realistic utilization of the MediLink Pharmacy database, at least five sample records had been placed in every table. It is a sample information that represents typical transactions, prescriptions, and relationship with suppliers in a community pharmacy setting.
Suppliers Table
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Medicines Table
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Customers Table
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Prescriptions Table
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Transactions Table
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With the help of these sample records, it becomes possible to test queries, reports, and forms and show real-life pharmacy operations including procedure tracking, inventory management, and sales analysis [8].
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The MediLink Pharmacy database created a number of practical questions to explain how the database functions:
· Low Stock Medicines -The low stock Medicines are the ones that are below 50 stock to reorder.
· Customer Purchase History - Refers to the history of customer purchase history, which is used in offering services that are personalized to a certain customer.
· Top-Selling Medicines List Medicines sold the most, help to identify the trend of demand.
· By Date Prescriptions - Shows the prescription that was issued in a certain period of time to give regulatory reporting.
· Supplier-Wise Medicine List- The list provides the list of all medicines supplied by a supplier to allow them to maintain inventory.
These questions improve the efficiency of operations, reduce the stock-outs, and make informed decisions[9].
[bookmark: _Toc225322757]8. Forms and Reports
Forms were created to ensure that it is easier to key in the information in the Medicines, customers, prescriptions and transactions in Microsoft Access. As an example, the Medicine Entry Form allows the employees to add new medications, automatically validating such data lines as the price and the level of stock, thereby reducing the number of errors.
Reports have been tailored to offer organized information that is used by the management. The Inventory Report presents the existing stock, Sales Report presents the transactions of a single period or a single customer, and Prescription Report presents all the issued prescriptions in a single period.
Such forms and reports make usability more convenient, increase the precision of the information, and enable the access to essential data to track the pharmacy operations in a short period.

[bookmark: _Toc225322758]9. Validation and Testing
Validation and testing played an important role in making sure that the MediLink Pharmacy database works as needed and satisfies the functional requirements of the system.
Testing Methods
A number of testing methods were used:
· Data Checking Testing - Made certain that StockQuantity and Price fields could not accept negative or invalid values and that CustomerName or MedicineName fields were not allowed to be blank.
· Testing of Query- Tested that all queries returned correct results. An example of this is the Low Stock Medicines query which was able to search the medicines that had a lower quantity of 50 units and Customer Purchase History query which was able to search all the transactions made of a specific customer.
· Relationship Testing- checked referential integrity between tables. As an example, the removal of a supplier, which had interconnected medicines, was avoided and data integrity was preserved.
· Form and Report Testing - Tested forms to facilitate easy data entry and reports to provide proper format and proper presentation of information.
Results
The queries and reports were all working properly and the data validation ensured that no invalid records were entered. Referential integrity provided the consistency between the tables, and forms enhanced accuracy in data entry.
Issues Found and Fixes
· Duplicates in the Medicines table were part of the first problem; replicated by the use of unique primary keys.
· Lack of foreign key associations in Prescriptions were resolved through mandatory selection of existing Customers and Medicines.
· Small formatting errors in reports were resolved so that they can be read.
On balance, the database met all the requirements of the verification and testing, which proves the reliability, accuracy and applicability to the actual pharmacy activity[10].
[bookmark: _Toc225322759]10. Reflection
The creation of MediLink Pharmacy database was also an eye-opener as to how relational database principles can be put into practical use. The primary issue was to design the database structure to accommodate various relationships without bringing redundancy and inconsistency. As an illustration, creating a relationship between the prescriptions and the sales transactions of the medicines and customers and the medicines needed to be planned carefully to ensure that there was referential integrity. Another problem that was to be addressed was to ensure proper normalization up to Third normal Form (3NF) which included identifying and removing partial and transitive dependencies whilst maintaining necessary business information. Moreover, user-friendly forms and reports in Microsoft Access take several attempts to be user-friendly by non-technical personnel. Another important area was data validation, adding constraints to stop invalid items like negative stock levels or missing customer details was complicated and firstly essential to valid operations.
To improve in the future, the database would be improved with automated notifications about the low stock, it would be connected with barcodes scanning to enter the data faster, and there would be a cloud-based system that would allow access to the database in different locations of the pharmacy. High-level reporting and analytics functions would give predictive results on the stock need and the customers buying pattern, which will further enhance the efficiency of operation. The project highlighted the need to carefully plan, test and cycle in the design of efficient database solutions to be used in the real world[11].
[bookmark: _Toc225322760]11. Conclusion
In conclusion, the inefficiency of the operations of the data management, which revolve around the manual data management, could be addressed in the architecture of the MediLink Pharmacy database and the development of the database. The system makes the venue of controlling medicines, suppliers, customers, prescription and sales transactions centralized by defining the relational database system with the assistance of the Microsoft Access. The principles of relational design and normalization up to the Third normal form (3NF) ensured that data redundancy was not present and the dependency was considered and the information integrity was ensured. The database helps in effective monitoring of inventory which reduces the chances of stock shortage and overstocking. These questions and reports will also be useful in decision-making such as the most selling medicines, tracking of prescription issuance and generating sales summaries. The forms may be user-friendly and this makes the data entry procedures efficient and precise to allow successful interactions between the staff and management with the system.
Testing and validation showed that the system is dependable to be used in real world scenarios with constraints and referential integrity assisting to prevent the frequent occurrence of data errors. Despite some problems that were encountered such as the creation of complex relationships and appropriate data validation, it was successfully fought. MediLink Pharmacy database is also determined to be quite effective concerning efficiency in the operations, accuracy and delivery of services. It provides a scaled platform, which can be scalable to include new functions such as automated alerts, analytics, and accessibility on a cloud platform, which will ensure that the pharmacy is prepared to grow and ensure the delivery of such services that will satisfy the demand of a contemporary healthcare environment.
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[bookmark: _Toc225322762]13. Appendices
The appendices include more content to the main part of MediLink Pharmacy database report. It is a collection of certain additional screen shots of tables, forms, reports and queries, and the samples of queries that were not fully presented in the body sections. The presented material demonstrates the extent of the implementation of the database, and it can be demonstrated that it is effective.
Appendix A: More Screenshots
· Customer Entry Form: The fields of Customer ID, Name, Date of Birth and Contact Details are presented in the form of the screenshot.
· Transaction Entry Form: The picture of the form with the options to be chosen in order to input Customer ID, Medicine ID, Sold quantity, and the Date of the transaction.
· Prescription Report: The prescriptions will be displayed based on date range with Customer and Medicine details.
· Inventory Report: Photograph of medicine, stock data and supplier.
Extra Bidder questions are in Appendix B.
· Expired Medicines Check - Records that keep record of expired Medicines to avoid dispensing of expired drugs.
· Customer Age Group Sales: Customer Age Group Sales are sales which are generated depending on the age groups of the customers and which are used to supplement the demographic analysis.
· Sales monthly summary: this is a summary of sales that give a trend of sales every month.
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