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1. Introduction to Relational Databases:

¢ Relational databases store data in tables consisting of rows and columns.
e Data is organized into related tables to reduce redundancy and ensure data integrity.

2. Key Concepts in Relational Database Design:

e Entities and Attributes: Entities represent objects (e.g., customers, products) with
attributes (e.g., name, price).

e Relationships: Define how entities are connected. Common types include one-to-one, one-
to-many, and many-to-many.

e Primary Keys: Unigue identifiers for each row in a table.

e Foreign Keys: Establish relationships between tables by referencing the primary key of
another table.

3. Normalization:

e First Normal Form (1NF): Ensures each column contains atomic values.
e Second Normal Form (2NF): Requires meeting 1NF and having no partial dependencies.
e Third Normal Form (3NF): Requires meeting 2NF and eliminating transitive dependencies.

4. Denormalization:

e Process of intentionally adding redundancy to improve query performance.
e Used in situations where read performance is more critical than data consistency.

5. Indexing:

e Improves query performance by creating indexes on columns frequently used in search
conditions.
e Types of indexes include clustered, non-clustered, and composite indexes.

6. Data Integrity:

e Entity Integrity: Each row in a table must have a unique primary key.
e Referential Integrity: Ensures data consistency by enforcing relationships between tables
using foreign keys.
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7. Database Design Tools:

e Tools like Entity-Relationship Diagrams (ERD) help visualize database structure.
e Software such as Microsoft Visio, Lucidchart, and MySQL Workbench are commonly used
for designing databases.

8. Best Practices:

e Plan database design before implementation to avoid costly changes later.

¢ Normalize data to reduce redundancy and improve data consistency.

e Test the database design thoroughly to ensure it meets the required performance and
scalability needs.

9. Conclusion: Relational database design is a critical aspect of building efficient and scalable
databases. Understanding key concepts like normalization, indexing, and data integrity is
essential for creating well-structured and maintainable databases. By following best practices and
using appropriate tools, developers can design databases that meet the needs of their
applications effectively.
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