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[bookmark: _Toc224671168]1. Introduction
The report is based on the development and design of the relational database system of the pharmacy named as Medi link. It is situated in a community, and the interests include activity revival and performance. Since up to now the company has handled all the operations manually, from handling processes to sales dealing and client database handling. This might cause errors in the management due to inefficiency. 
The strategy of database implementation discussed would help in structuring and designing a more automated database design, which would help simplify the processes and management to eliminate the expected errors. This type of system structure will enable it to store and process the operational data, the medicine and suppliers’ data, customer data, prescription data, and sales data.
The database design concepts, such as the entity-relationship modelling and the third normal form (3NF) normalization of the data, and the structured query language (SQL), will all be skewed towards the benefit of the data integrity and the quality of the decision making [4].
[bookmark: _Toc224671169]2. Scenario Analysis
Medi Link Pharmacy is a developing pharmacy community that currently uses manual systems in the management of medicinal data, prescribed documents, prescriptions, suppliers, sales and client data. The use of a paper-based system leads to inefficiencies, redundant data, and increased risks of mistakes. Therefore, the need to possess a structured database solution that will allow assessing the accuracy of data, enhancing the efficiency of its operations, and assisting in decision-making is present [10].
In developing a useful database system, there should be a specification of the key entities and their attributes, along with their relationship with the key entities.
[bookmark: _Toc224671170]2.1 Identification of Entities and Attributes
Following the details of the situation, the following fundamental entities are identified:
1. Medicines
This organisation maintains records of all the single medicines in the pharmacy.
Attributes:
· Medicine ID (Primary Key)
· Medicine Name
· Category
· Unit Price
· StockQuantity
· Expiry Date
· SupplierID (Foreign Key)
Justification:
Pharmacy is linked with the use of medicines, and keeping track of inventory levels and expiry dates is crucial in regard to the control of inventory and compliance [9].
2. Suppliers
This is the body that gives the information on the drug suppliers.
Attributes:
· SupplierID (Primary Key)
· SupplierName
· ContactNumber
· Email
· Address
Justification:
To purchase and communicate, there have to be supplier records, which are supplied by a supplier of all medicines.
3. Customers
This maintains the databases of the consumers who buy drugs.
Attributes:
· CustomerID (Primary Key)
· Customer Name
· Phone Number
· Address
· DateOfBirth
Justification:
The customer information is needed to place the orders for the prescriptions and monitor the purchase history.
4. Prescriptions
Prescriptions which are made by the customers are monitored in this entity.
Attributes:
· Prescription ID (Primary Key)
· CustomerID (Foreign Key)
· Doctor Name
· Prescription Date
Justification:
The pharmacy systems should have the prescriptions to release the controlled medicines appropriately and as required by law.
5. Sales
The data concerning the purchases of medicine transactions are the ones that are recorded by.
Attributes:
· SaleID (Primary Key)
· CustomerID (Foreign Key)
· Sale Date
· TotalAmount
Justification:
Financial tracking, reporting and business analysis require sales records.
6. Sale Details
It is a collaborative body that keeps the record of the contents of medicines per sale.
Attributes:
· Sale Detail ID (Primary Key)
· SaleID (Foreign Key)
· Medicine ID (Foreign Key)
· Quantity
· Subtotal
Justification:
Every Sale can include many medicines, which implies that Sales and Medicines are many-to-many. This is what this entity divests itself of.
[bookmark: _Toc224671171]2.2 Relationships Between Entities
The identified entities are related in the following way:
1. Supplier → Medicines (One-to-Many)
2. Customer → Prescriptions (One-to-Many)
3. Customer → Sales (One-to-Many)
4. Sales → Sale Details (One-to-Many)
5. Medicines → Sale Details (One-to-Many)
[bookmark: _Toc224671172]2.3 Summary of Design Approach
The proposed entities and relationships constitute a relational database design that is organised, and which:
· Eradication of duplication by the due separation of organisations.
· Assures that data is non-corrupted with primary and foreign keys.
· Meets the corporate needs, including inventory management, prescription management and sales management [11].
With the database design principles, the form of the data in well-identified entities and relations can result in further efficiency of the system and the minimisation of the occurrences of anomalies [2]. Moreover, relational modelling is involved so as to ensure that the database can be easily expanded and maintained afterwards.
[bookmark: _Toc224671173]3. Entity Relationship Diagram (ERD)
The ERD will also be created in the form of a depiction of a relational platform in which each object represents a certain component of the pharmacy system. The records are uniquely identified with the help of primary keys and provide a relationship between the entities to ensure referential integrity by providing a foreign key.
Multiplicity between Sales and Medicines is eliminated by the addition of the Sale Details entity, as it enables a single transaction to be linked with several medicines. It is a design process which makes the system of the database more flexible and scalable [2].
Also, the separation into such objects as Customers, Suppliers, and Prescriptions also eliminates the duplication and makes data easy to retrieve. The case in the database design theory is that ER diagrams give a graphical representation, which enhances transparency of the design as well as makes the errors in design implementation lower.
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[bookmark: _Toc224671145]Figure 1: ER diagram
[bookmark: _Toc224671174]4. Data Structure Development
The implementation of the database was done on Microsoft Access by developing tables that match all the entities.
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[bookmark: _Toc224671146]Figure 2: Table Creation
Suppliers Table
	Field Name
	Data Type

	SupplierID
	AutoNumber

	SupplierName
	Short Text

	ContactNumber
	Short Text

	Email
	Short Text

	Address
	Short Text



Medicines Table
	Field Name
	Data Type

	Medicine ID
	AutoNumber

	Medicine Name
	Short Text

	Category
	Short Text

	Unit Price
	Currency

	StockQuantity
	Number

	Expiry Date
	Date/Time

	SupplierID
	Number



Customers Table
	Field Name
	Data Type

	CustomerID
	AutoNumber

	Customer Name
	Short Text

	Phone Number
	Short Text

	Address
	Short Text

	DateOfBirth
	Date/Time



Prescriptions Table
	Field Name
	Data Type

	Prescription ID
	AutoNumber

	Prescription Date
	Date/Time

	Doctor Name
	Short Text

	CustomerID
	Number



Sales Table
	Field Name
	Data Type

	SaleID
	AutoNumber

	Sale Date
	Date/Time

	TotalAmount
	Currency

	CustomerID
	Number



Sale Details Table
	Field Name
	Data Type

	Sale Detail ID
	AutoNumber

	Quantity
	Number

	Subtotal
	Currency

	SaleID
	Number

	Medicine ID
	Number


Each table has suitable types of data and primary keys.
Record identifiers were based on primary keys. Tables had relationships that were enforced using foreign keys [6].
Referential integrity was also embraced, which in the database guarantees that the associated records are also consistent.
[bookmark: _Toc224671175]5. Normalization
Medi link Pharmacy database is normalised to the extent that redundancy issues are reduced, data consistency is enhanced, and the efficiency of the whole system is simplified. This has been maintained by structuring the database into different related tables, and the tables have a particular purpose to play.
[bookmark: _Toc224671176]5.1 First Normal Form (1NF)
The tables were created in such a manner that would meet the First Normal Form, which refers to the elimination of repeating groups and the fact that there was no single field having more than one atomic (individual) value [3]. This implies that every attribute can only assume one value, and no multi-valued column exists in any table.
[bookmark: _Toc224671177]5.2 Second Normal Form (2NF)
This was attained by eliminating partial dependencies to obtain the Second Normal Form. The presence of all the non-key attributes was totally identified as the primary keys, especially in the tables with composite keys, including the sale details, and this guarantees the proper and consistent matching of the data [3].
[bookmark: _Toc224671178]5.3 Third Normal Form (3NF)
The third normal form was suggested by eradicating the transitive dependencies. An example of one such is that the supplier information was not duplicated in the Medicines table, but rather stored in the Suppliers table; this could have been improved to form a DB and was quite logical as well [3].
[bookmark: _Toc224671179]6. Implementation and Sample Data Population
All the tables contained the sample data to recreate the actual pharmacy functioning to ensure that the database system is working well [1]. The data that was given was the different medicines like Paracetamol and Amoxicillin, their prices, stocks and expiration dates. The relevant information, such as names, contact numbers and addresses, was also updated in the customer records. The totals were also included in sales deals and were attached and linked to the individual customers and drugs on the Sale Details table. The structure of such data population was well tested in the system, as were the relationships, validation rules, and results of queries.
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[bookmark: _Toc224671147]Figure 3: Relationship of Tables
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[bookmark: _Toc224671180]7. Query Development
The queries were created in the database to provide pertinent and useful information that fosters decision-making and daily activities of the pharmacy. These are queries to illustrate how Structured Query Language (SQL) would be used in retrieving, filtering and analysing data that is stored in more than two related tables.
[bookmark: _Toc224671181]7.1 Low Stock Medicines Query
This query will locate the medicines that have a stock level, which is less than a certain level [7]. It assists the pharmacy staff in tracking the stock and taking corrective measures to refill the needed drugs within the stipulated time to prevent stock-outs.
[image: ]
[bookmark: _Toc224671154]Figure 10: Query 1
[bookmark: _Toc224671182]7.2 Total Sales per Customer
This query will be an aggregate sum of all the money that the individual customers have spent under a cumulative sales consolidation. It makes it possible to study customer behaviour and identify high-value customers.
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[bookmark: _Toc224671155]Figure 11: Query 2
[bookmark: _Toc224671183]7.3 Sales Transactions Query
The question will give a list of all the sales transactions in detail, giving the name of the customer, the date of the sale and the value. It may be applied to monitor the day-to-day operations of the business.
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[bookmark: _Toc224671156]Figure 12: Query 3
[bookmark: _Toc224671184]7.4 Medicines Sold Query
This question will indicate the medicines on sale and also the quantity of the same [7]. It will assist in the analysis of the sales trend and demand for the products.
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[bookmark: _Toc224671185]7.5 Prescriptions Query
This query would locate the information regarding the prescriptions of all the customers and make them conform to the standards of health services, and maintain the records correspondingly.
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[bookmark: _Toc224671158]Figure 14: Query 5
[bookmark: _Toc224671186]7.6 Total Revenue Query
The tests and verification were done to verify the accuracy, reliability and general performance of the MediLink Pharmacy database system [7]. These kinds of activities will also be necessary to ensure that the system is operational and in accordance with the desired business requirements.
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[bookmark: _Toc224671159]Figure 15: Query 6
[bookmark: _Toc224671187]8. Validation and Testing
The testing and validation were done to ensure the accuracy and reliability of systems.
[bookmark: _Toc224671188]8.1 Validation Techniques
A series of validation methods was used to guarantee the integrity of the data. The validation of data type will be used to make sure that the field is being entered correctly, like numbers or dates [6]. To limit the values, validation was done, e.g. ensuring that the quantity values should not go below zero. The required fields may be used to avoid the creation of incomplete records and referencing integrity to ensure that there are similar related relations between the tables, and orphan records are eliminated.
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[bookmark: _Toc224671160]Figure 16: data type validation 1
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[bookmark: _Toc224671161]Figure 17: data type validation 2
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[bookmark: _Toc224671162]Figure 18: data type validation 3
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[bookmark: _Toc224671163]Figure 19: data type validation 4
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[bookmark: _Toc224671164]Figure 20: data type validation 5
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[bookmark: _Toc224671165]Figure 21: data type validation 6
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[bookmark: _Toc224671166]Figure 22: Data value validation
[bookmark: _Toc224671189]8.2 Testing Procedures
Several situations were tested as well, such as typing in invalid values of stocks, leaving the required fields empty, testing the association among the tables, and running queries to ensure that the correct output is returned. All tests were favourable, indicating that the system is working as intended.
[bookmark: _Toc224671190]8.3 Evaluation
The system is quite practical, yet its functions can be improved by adding a few functionalities to make the system more efficient, say with a user-friendly format, automatic notifications, etc.
[bookmark: _Toc224671191]8.4 Limitations and Improvements
The improvements can be made to:
· User-friendly forms
· Low stock automatic alerts.
· The integration with the external systems.
[bookmark: _Toc224671192]9. Conclusion
This database, developed during the report, provides a robust operational efficiency since it has been normalized and checked for all constraints. The Medi Link Pharmacy focused on developing this database so that it could utilize it to manage and support the administration. With the development of this database, key procedures would run with ease with its optimal design.
The database is designed so that it could offer scalability and optimal performance speed with its features like automation and friendly interfaces.
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