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[bookmark: _Toc223629283]Introduction  
MediLink Pharmacy is a new pharmacy chain; it manages its medicines, prescriptions, suppliers' information and its customers manually. These traditional means are likely to initiate inefficiencies, errors of entry, and difficulties in tracking items of stock and sales transactions. Trying to overcome these challenges, this project has been successful in attempting to design and test a planned database system using Microsoft Access. The targeted database will purchase and manage significant pharmacy data like medicines, suppliers, consumers, prescription and sales records in a systematic and reliable manner. This will improve the accuracy of data, effective records management and creation of applicable reports that can be used in controlling the stock and tracking of sales by automating these activities. Such a database will subsequently enhance the efficiency of the operation and contribute to making decisions that are superior in the MediLink Pharmacy.

[bookmark: _take28cc4jit][bookmark: _Toc223629284]Scenario Analysis
The case study of the MediLink Pharmacy is aimed at acquiring a database system to enhance the management of pharmacy activities that are currently done manually. Manual process of registering medicine stock, supplier information, customer details, prescription and sales transactions are more likely to bring errors, and it becomes hard to effectively retrieve and analyse information. These problems need a structured database system which will be able to organise the information and manage it in a reliable and efficient way.

The central entities distinct in the system are Suppliers, Medicines, Customers, Prescriptions, PrescriptionDetails, Sales and SaleDetails. A supplier entity is an entity that stores details on companies from which the pharmacy obtains medicines. Health records collected by the Medicines provide details of the medicine name, category, price, stock, and the supplier of the medicine. The customer entity stores the personal details of the pharmacy customers. Prescription stores the records of prescriptions that have been provided by doctors to the customers, and PrescriptionDetails contains a list of medicines included in a particular prescription. Besides, Sales keeps track of purchase transactions of customers, and SalesDetails keeps track of medicines sold in each purchase [3].

These entities are interrelated, including the one-to-many (1:M) relationships, which guarantee proper data organisation and pharmacy management.

[bookmark: _ftpq14oiwfnf][bookmark: _Toc223629285]Entity Relationship Diagram (ERD)
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[bookmark: _af5muo3v1zgj]Figure 1: ERD
ERD depicts Suppliers, Medicines, Customers, Prescriptions, Sales and detail tables with primary and foreign key and one-to-many relationships in order to control the Inventory of pharmacy, orders and sales of pharmacy in relation to transactions of prescriptions and sales.

[bookmark: _c6q027z45j6n][bookmark: _Toc223629286]Data Structure and Database Design. 
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[bookmark: _fvgunbakmbi7]Figure 2: Table Relationship
The MediLink Pharmacy Database was created using Microsoft Access to ensure that pharmacy information is organised and managed effectively. It uses the design that relies on the Entity Relationship Diagram (ERD), which helps to determine the main entities and their connections. The following are the key tables that were created in the database: Suppliers, Medicines, Customers, Prescriptions, PrescriptionDetails, Sales, and SaleDetails. The attributes in each of the tables have the aspects applicable to the entity they represent, and there is a primary key (PK) that uniquely identifies each record.

The Suppliers table retains the details of the firms that provide medicines to the pharmacy, such as the name of the supplier, contact number, email and address. The medicines table stores the information as medicine name, category, price, stock quantity and a foreign key connecting every medicine with its supplier. Customers table contains details of customers name, contact number, address, and date of birth.

The Prescriptions table also contains the prescription records given to the customers by the doctors, whereas the PrescriptionDetails table contains the medicines used in each prescription and in their quantities. At the same time, the Sales table also logs all the transactions that customers complete at the time of sale and their total value. The SaleDetails table; this table holds the exact type of medicine that was sold in a particular transaction.

Interrelationships among and between tables are created via the use of foreign keys (FK) so that they can have integrity of data and retain valid associations among different records they relate to. It is a hierarchical method of systematically storing, retrieving, and reporting pharmacy information.

[bookmark: _iuwhd1lss184][bookmark: _Toc223629287]Normalisation (3NF Compliance)
MediLink Pharmacy database was normalised to Third Normal Form (3NF) to minimise cuts of data and enhance the integrity of data. In First Normal Form (1NF), all the tables are filled with identical values that do not have duplicates. Under Second Normal Form (2NF), non-key attributes are completely reliant on the primary key of a table. Lastly, Third Normal Form (3NF) eliminates transitive dependencies by making certain that the non-key attributes cannot be dependent on other non-key attributes; they can only be dependent on the primary key. Such a structure guarantees effective organisation of data and eliminates redundancy.

[bookmark: _qtkjpkavkvgs][bookmark: _Toc223629288]Sample Data Population 
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[bookmark: _67awc6h2aces]Figure 3:  Record Entry in All Tables
To evaluate the functionality of the MediLink Pharmacy database, data was inserted into the fields. In order to add records to tables, about ten records were inserted into Suppliers, Medicines, and Customers, Prescriptions, Sales and detail tables. The sample data reflects real-life pharmacy situations as it involves various medicines, supplier details, customer records, prescription details, and sales transactions. Such data enables the system to show the relationship between tables and also test queries, retrieval of data and its general its functionality.

[bookmark: _z5qxzledewz][bookmark: _Toc223629289]Query Development
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[bookmark: _ajyvd0em2vlg]Figure 4: Query 1 - Medicines Low in Stock
This query is used to determine medicines with low stock in the pharmacy. It will fetch the name of the medicine and the amount of medicine available in-store using the Medicines table and only display the records with a stock quantity less than a defined stock limit. This aids in pharmacy personnel in their speedy determination of products that need replenishment to prevent any shortages.
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[bookmark: _tty97vsuahk7]Figure 5:Query 2 -  Popularity of Medicines Supplied by Supplier.
This question shows the correlation between the suppliers and the medicines being supplied. It is related to the Suppliers and Medicines tables in the Supplierid field to display all the suppliers and the medicines they provide. This gives the pharmacy employees easy access to suppliers of particular medicines.
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[bookmark: _gk13hetvmov1]Figure 6: Query 3 - Customer Prescription History.
This query gets data concerning the prescriptions made to the customers. It is connected with the Customers and Prescriptions tables, it presents the names, the name of the doctor who issued a prescription and the date of this issue. This assists the drug personnel in accessing the prescription history of a given consumer as a verification and service tool.
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[bookmark: _llgeboaaxdo8]Figure 7: Query 4 - Sales of every medicine.
This query determines the total number of medicines sold. It is attached to the Medicines and SaleDetails tables and makes use of an aggregate operation to add the quantities sold. These results are displayed by medicine names, and this will aid the management in recognising medicines that were sold the most.
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[bookmark: _rf4c9id4jd04]Figure 8: Query 5 - TotalAmount Per Customer.
This query demonstrates the sales that occur with the individual customers. It relates to the Customers and Sales tables with the field CustomerID to show the name of customers, the day when the sale was made, and the sum of transactions that a customer has made. This assists in the examination of customer buying behaviour and total sales in the pharmacy system.

[bookmark: _3s93ozjytfty][bookmark: _Toc223629290]Validation and Testing 
[bookmark: _rko2iduj8cnh][bookmark: _Toc223629291]Data Entry Testing
Validation and testing were done to make sure that the MediLink Pharmacy database system can deliver the functional requirements and be efficient. Several tests were run to ensure that the tables, relationship and queries work as desired. To start with, the tests on data entry were conducted by entering sample records to each of the following tables: Suppliers, Medicines, Customers, Prescriptions and Sales, as well as their detail tables. This ensured that the primary keys were uniquely used to define records and the relationships between records in the foreign and foreign key were referential integrity [1].
[bookmark: _qxm3ccoy16zg]
[bookmark: _9h95swms4vt2][bookmark: _Toc223629292]Relationship Testing
Relationship testing was applied in the window of Microsoft Access relationships as well to test that the relationships of one-to-many between entities like Suppliers and Medicines, Customers and Prescriptions, Sales and SaleDetails were appropriately enforced [6]. The system had blocked attempts to insert invalid values of the foreign key, and then these integrity constraints were acting correctly.
[bookmark: _wzbz1pzi2so7]
[bookmark: _860gd9qzdth1][bookmark: _Toc223629293]Query Testing
Besides that, several queries were also run to test data retrieval and analysis. These were queries of identifying the low stock medicines, supplier-medicine relationships, customer prescription history, total sales per medicine and customer sales transactions [4]. The generated results were correct and in accordance with the sample data that had been entered. The system, in general, had been able to deliver the desired functional requirements.

[bookmark: _os2ux71tr91z][bookmark: _Toc223629294]Discussion and Reflection  
[bookmark: _wz96zxl887kq][bookmark: _Toc223629295]Database Design Decisions
The MediLink Pharmacy database was created in order to structure the pharmacy activities effectively through the breaking down of the data into several interconnected tables. The Suppliers, Medicines, Customers, Prescriptions and Sales, as well as the detailed tables, were developed at this point to reflect the various processes within the pharmacy system. The system enabled the storage of information to be stored logically and the avoidance of duplication of information [3]. Each record was uniquely identified by primary keys, and there were foreign keys that were used to set up relationships between tables. All these design choices were facilitating data consistency, and also related records can be easily linked and retrieved whenever the need arises.

[bookmark: _8ry6s9ovbxfx][bookmark: _Toc223629296]Implementation Challenges
There were a number of obstacles witnessed during the implementation process. The problem was to appropriately make relationships between tables, especially to join tables that used a foreign key, like SaleDetails and PrescriptionDetails. Moreover, there were certain challenges during the preparation of SQL queries, particularly with the operations of joining needed to access information from several tables [6]. All this was sorted out by examining the associations between the tables and making sure that the right fields were applied when making joins within the Microsoft Access programming language.

[bookmark: _xf79gqsvq3bd][bookmark: _Toc223629297]Possible Improvements
The database, though satisfying the minimum functionality requirements of the MediLink Pharmacy system, has a range of other possible improvements that can be taken into consideration in the future. As an example, automated stock alerts can be implemented so as to alert staff when their equity amounts decline to a specific threshold. More reporting capabilities could also be created to give in-depth information regarding the sales trends and purchasing patterns of the customers[5]. Also, the barcode scanning or prescription management options can be considered to enhance the effectiveness and accuracy of pharmacy processes even further.

[bookmark: _cxa1u7rhlxw7][bookmark: _Toc223629298]Conclusion  
This database offers a highly organised manner of storing and controlling valuable information like medicines, suppliers, customers, prescriptions and sales transactions [1]. The system promotes effective storage of data, retrieval and handling of data by structuring the data into clear-cut tables and then creating relationships between them.
The database was designed based on principles of database design, such as the use of keys in the database, such as primary key, foreign key and normalisation to the Third Normal Form (3NF). This system addresses the functional needs of the scenario and shows the way in which a database solution can be used to improve the accuracy, efficiency, and decision-making in a pharmacy setting. This implementation identifies the advantages of implementing a structured database system to replace the manual record-keeping systems.
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