
System Design Principles

1. Modularity: Breaking down a system into smaller, manageable and independent modules

that can be developed, tested, and maintained separately. This enhances reusability and

scalability.

2. Abstraction: Hiding complex implementation details and exposing only necessary

functionalities, making it easier to understand and work with the system.

3. Encapsulation: Binding data and methods that operate on the data into a single unit, known

as a class. This protects data integrity and restricts access to certain components.

4. High Cohesion: Ensuring that elements within a module are closely related and focused on

performing a specific task. This helps in improving maintainability and readability of the

codebase.

5. Low Coupling: Minimizing dependencies between modules, reducing the impact of

changes in one module on others. This promotes flexibility and reusability.

6. Separation of Concerns: Dividing a system into distinct sections, each responsible for a

specific aspect of functionality. This helps in managing complexity and promoting code

organization.

7. Scalability: Designing systems that can handle increased load by adding resources or

components without compromising performance. This involves horizontal and vertical

scalability strategies.

8. Performance Optimization: Employing efficient algorithms, data structures, and design

patterns to improve system performance, response time, and resource utilization.
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9. Fault Tolerance: Building systems that can continue to operate and provide service in the

event of failure. This involves redundancy, error handling, and recovery mechanisms.

10. Security: Implementing measures to protect data, resources, and users from unauthorized

access, data breaches, and cyber threats. This includes encryption, authentication, and

access control mechanisms.

By adhering to these system design principles, developers can create robust, maintainable, and

scalable systems that meet the requirements of modern applications and services.
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