
2. N-tier Architecture

Introduction & Context
Layered architecture, also called n-tier architecture, is one of the most common and
fundamental architectural patterns in software engineering. Think of it like a well-organized
building where each floor has a specific purpose: the ground floor handles customer
interactions, the middle floors process business operations, and the basement stores all your
data.

This pattern emerged from the need to separate concerns in software systems—the idea
that different aspects of your application (like user interface, business logic, and data
storage) should be kept independent from each other. This separation makes your code
more maintainable, testable, and easier to understand.

Explanation
Core Concept
In layered architecture, your application is divided into horizontal layers, where each layer
has a specific responsibility and can only communicate with the layer directly below it.
This creates a strict hierarchy.

Key Principles

Common Layers
1. Presentation Layer (UI Layer)

2. Business Logic Layer (Application Layer)

Separation of Concerns: Each layer handles one specific aspect of the application.

Dependency Rule: Layers can only depend on layers below them, never above. The
presentation layer can call the business layer, but the business layer should never
directly call presentation layer code.
Abstraction: Each layer hides its implementation details from the layers above it.

What users see and interact with

Examples: Web pages, mobile app screens, desktop interfaces
Responsibilities: Display data, capture user input, basic validation

The "brain" of your application

Contains business rules, calculations, and workflows

2. N-tier Architecture

1 / 4

af://h1-0
af://h1-1
af://h1-2
af://h2-3
af://h2-4
af://h2-5


3. Data Access Layer (Persistence Layer)

4. Database Layer

Extended N-Tier Architecture
More complex systems might include additional layers:

HTTP/API calls

May also use Uses

Presentation Layer
React, Angular, Mobile App

API/Service Layer
REST/GraphQL endpoints

Business Logic Layer
Core business rules

Domain Layer
Business entities & models

Data Access Layer
Repositories & ORMs

Database Layer
PostgreSQL, MongoDB

External Services Layer
Payment APIs, Email 

services

Cross-cutting Concerns
Logging, Security, Caching

Data Flow Example

Examples: Price calculations, user authentication logic, order processing

Independent of how data is displayed or stored

Manages communication with the database
Translates business objects to database queries and vice versa

Examples: SQL queries, ORM (Object-Relational Mapping) operations

Where data is actually stored
Examples: MySQL, PostgreSQL, MongoDB
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Let's see how a user action flows through the layers:

DatabaseData Access LayerBusiness Logic LayerPresentation LayerUser

DatabaseData Access LayerBusiness Logic LayerPresentation LayerUser

Clicks "Place Order"

Validates form inputs

placeOrder(orderData)

Check inventory

Calculate total price

Apply business rules

saveOrder(order)

Convert to SQL

INSERT INTO orders...

Order ID = 12345

Order saved successfully

Send confirmation email

Success response

Display "Order Confirmed!"

Advantages
Easy to Understand and Learn

Maintainability

Testability

Team Scalability

Clear structure that mirrors how we think about applications
New team members can quickly grasp where different code belongs
Intuitive organization: "UI stuff goes here, business logic goes there"

Changes in one layer rarely affect others
Example: You can redesign your entire UI without touching business logic
Bug fixes are easier to locate and implement

Each layer can be tested independently
You can mock the database layer to test business logic

Unit testing becomes straightforward

Different teams can work on different layers simultaneously
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Reusability

Disadvantages
Performance Overhead

Monolithic Tendency

Over-engineering for Simple Applications

Database-Centric Design

Layer Leakage

Frontend team, backend team, and database team can work in parallel

Clear boundaries reduce merge conflicts

Business logic can be used by multiple presentation layers
The same backend can serve a web app, mobile app, and desktop app

Each layer adds processing time

Simple operations might pass through unnecessary layers
Network latency if layers are physically separated across servers

Can become a large, tightly-coupled monolith

All layers often need to be deployed together
Difficult to scale individual components

Small projects don't need this complexity
A simple CRUD app might suffer from unnecessary abstraction
Can slow down development for straightforward features

Often leads to designing around database structure
Business logic can become spread across layers
Hard to change database without affecting multiple layers

Sometimes layers need to know too much about each other
Database concerns can leak into business logic (N+1 query problems)

Changes might cascade through all layers
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