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3. Introduction
MediLink Pharmacy is a system designed to support the day to day running of a pharmacy. It is used to manage important information such as a customer details, medicines in stock, suppliers, prescriptions, and sales. In a real pharmacy, a lot of data is handled daily so having a system like this helps keep everything organized and easier to manage [1].
The purpose of the database system is to store and organize all this information in one place. By using database, the pharmacy can reduce mistakes, keep records accurate, and quickly find the information when needed. It also help make task like tracking sales and managing stock much more efficient [1].

4. Scenario Analysis
when planning the MediLink Pharmacy database, the first step was to decide what entities needed to be included. These were identified as customers, medicine, suppliers, sales, sales details, prescriptions and prescriptions details, as they reflect how a pharmacy works in a real life [1]. 
Each of these entities has its own attributes, which are the details that need to be stored. For example, the customers tables stores information such as customers id, name, phone number and address. The medicines table includes details like medicine id, medicine name, category, supplier, and price [2].
The suppliers table holds information about the companies that supply medicines. The sales table is used to record each sale, while the sales details tale includes more detailed information about each transaction, like which medicines were sold and how many. The prescription and prescription details tables work in a similar way, as they store information about prescription and the medicines connected to them
Overall, identifying the different entities and their attributes helped me organize the data better and made sure all the important information was included in the database. 
After identifying the entities, the relationships between them were established to show how the data is connected. These relationships are mainly one to many.
For example, one supplier can provide many medicines, so the suppliers and medicines tables are linked. Similarly, one sale can include multiple medicines, which is why the sales table is linked to the sales details table.
In the same way, one prescription can contain more than one medicine, so the prescriptions table is linked to the prescription detail table. These relationships help ensure that the data is organized correctly and reduce unnecessary duplication [2].

5. Entity Relationship Diagram (ERD)

Figure 1 Relationships
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The entity relationship diagram includes the primary keys for each table, which uniquely identify each record, such as customer id, medicine id, and sale id. These are essential for ensuring that each entry in the data bases can be distinguished from others [2].  
Foreign keys are also shown in the diagram linking related tables. For example, supplier id table, and sale id in the sales details links back to the sales tables. These relationships help maintain data consistency across the systems [2].
The relationship between the tables are mainly one to many. For instance, one supplier can provide many medicines, and one sale can include multiple medicines. This type of relationship is known as cardinality and is important for accurately representing real – world situation within the database. 

6. Data Structure Design
The database was designed using several tables to organize different types of data in a structured way. The main tables created include customers, medicines, suppliers, prescriptions, prescriptions details, sales and sales details. Each tables is used to store specific information relevant to the pharmacy systems.
Each tables contains a set of fields with appropriate data types, for example , fields such as customer id, medicine and sale id are stored as auto number data types to automatically generate unique values. Text data types are used for fields such as names. Addresses, and categories, while numeric data types are used for quantities and prices. Dates are stored using the data/time type to ensure accuracy when recording transactions.
Relationships were created between the tables using primary and foreign keys. These relationships ensure that the data remains consistent and that records in one table correctly link to related records in another. Referential integrity was applied where possible to prevent invalid data from being entered, such as linking a sale to a non – existing customer.
Overall, the structured of the database helps to reduce data duplication, improve data accuracy, and make it easier to manage and retrieve Information efficiently [3]. 
7. Normalisation (Up to 3NF)
The database was normalized to improve its structure and reduce unnecessary duplication of data. Normalization is a process used to organize data into smaller, more manageable tables while maintaining relationships between them [4].
In the first normal form (1NF), the data was arranged so that each field contains only atomic values, meaning there are no repeating groups or multiple values in a single field. Each record in uniquely identified using a primary key.
The second normal form (2NF) was achieved by ensuring that all non – key attributes are fully dependent on the primary key. This was done by separating data into different tables, such as spitting sales and sales details into two related tables.
Finally the database meets the requirements of the third normal form (3NF) where there are no transitive dependencies. This means that non – key attributes depend only on the primary key and no on other non -  key attributes. For example, supplier information is stored in a separated table rather than being repeated in the medicine tables.
Overall, normalization helped to make the database more efficient, easier to maintain, and less prone to data inconsistencies [4]. 
8. Sample Data
Figure 2 customers table
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Figure 3 medicine table[image: A screenshot of a computer
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[image: A screenshot of a computer

Description automatically generated]
Figure 5 prescriptions details table
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Figure 6 sales tables
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Figure 7 sales details tables
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Figure 8 suppliers tables
9. Queries
Queries were created to retrieve and work with data stored in the database. They are useful because they allow specific information to be filtered, sorted, and displayed based on certain conditions, making it easier to manage large amount of data [3].
In this project, several different types of queries were used. A select query was created to display general information from the tables, such as a list of medicine along with their suppliers. This type of query is commonly used to view data without making any changes to it [5].
A calculated query was also developed to perform simple calculations. For example, the total cost of a sale was calculated by multiplying the quantity by the price. This allows important values to be generated directly within database [2].
Queries were created using both design view and SQL view, showing different ways of retrieving data. SQL provides more control over how data is selected and displayed, while design view offers a more visual approach [1].
Queries were created using both design view and SQL view, showing different ways of retrieving data. SQL provides more control over how data is selected and displayed, while design view offers a more visual approach [1].
Overall, the queries improve the functionality of the database by making It easier to access and analyse information efficiently.
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Figure 9 customer query
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Figure 10 medicines query
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Figure 11 prescriptions query



10. Forms and Reports

Forms were created to provide a more user -friendly way of entering and viewing data in the database. Instead of working directly with tables. Forms allow data to be displayed in a clearer and more organized layout, making the systems easier to use [3].
In this project, a form was developed to manage data efficiently. For example, a customer form was used to enter and view details such as name, phone number, and address. This makes the process of data entry quicker and helps reduce the chances errors.
Reports were also created to present data in a structured and easy to read format. Reports are useful for summarizing information and easy to read formats. Reports are useful for summarizing information and can be used to display results such as sales data or customer records. Unlike tables or queries, reports are mainly used for viewing and printing information in a more professional [5].
Overall, both forms and reports improve the usability of the database. Forms make it easier to input and manage data, while reports allow information to be presented clearly for analysis or presentations purposes.

11. Validation and Testing
The database were tested to ensure that all parts of the systems were working correctly and producing accurate results. Different testing methods were used to check the functionality of tables, relationships, queries, forms and reports.
One of the main methods used was entering sample into each table to check that records could be added without errors. This also helped confirm that primary key was working correctly and that duplicate records were not created [3]. Relationships were tested by linking data across tables, such as connecting medicines to suppliers and sales to customers, to make sure the correct data was being matched.
Queries were tested by running them using the sample data and checking whether the results were correct. For example, calculated queries were checked to ensure that totals were calculated accurately. Forms were also tested by entering and viewing data to confirm that they were easy to use and displayed information properly. Reports were reviewed to ensure that the data was clearly presented and organized in a structured format [5].
During testing, an issue was identified with the relationships between tables. At one point, an error occurred because the fields being linked did not have matching data types, which prevented the relationship from being created. This issue was resolved by changing the data types so that they matched and then recreating the relationship. This ensured that the tables could be linked correctly maintained [2]. 
Another issued occurred with a query where the calculated values were not displaying correctly. This was fixed by adjusting the formula used in the query. After making these changes, the queries produced the corrected results.
Overall, the testing process helped identify and fix errors, ensuring that the database functions correctly and that the data remains accurate and consistent [1].
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Figure 12 customer form
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Figure 13 medicines report


12. Reflection
During this project, I gained practical experience using Microsoft access to design an develop a database. At the beginning, I found some parts challenging, especially understanding how to create relationships between tables and ensuring that the correct data types were used. 
One of the main difficulties I faced was when trying to create relationships between tables. I encountered and error because the fields I was linking did not have matching data types. This made it difficult to connect the tables correctly. However, after reviewing the issue, I was able to fix it by adjusting the data types and recreating the relationship.
I also found queries challenging at first, particularly when working SQL view. Writing queries required careful attention to detail, as small mistakes in syntax could cause errors. Overtime, I became more confident in creating queries and understanding how they work.
Despite these challenges, I developed a better understanding of how database are structred and how different components work together. I learned how to create tables, define relationships, and use queries, forms, and reports to manage data effectively.
Overall, this project helped me improve my technical skills and gave me a better understanding of how Microsoft access can be used to build and manage database systems. 
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