In NestJS, the main building blocks of an application are Modules, Services, and Controllers.
Each has a clear role in the architecture, following the principles of Separation of Concerns and
Dependency Injection.

1 1. Module

1 What is it?

A Module is a class annotated with the emodu1e () decorator. It groups related components like
controllers, services, providers, and even other modules.

] Purpose:

o Organize code into cohesive blocks.
« Define the scope of services/controllers.
« Allow feature-based or domain-driven architecture.

) Example:

// user.module.ts

import { Module } from '@nestjs/common';

import { UserService } from './user.service';
import { UserController } from './user.controller';

@Module ({
controllers: [UserController],
providers: [UserService],

})

export class UserModule {}

1 2. Service

1 What is it?

A Service is a class annotated with the etnjectable () decorator. It contains business logic and
can be injected into controllers or other services.

] Purpose:

e Handle data access and business rules.
e Reusable logic (e.g., fetching from a database, performing calculations, etc).

1 Example:



// user.service.ts
import { Injectable } from '@nestjs/common';

@Injectable ()
export class UserService {
private users = [{ id: 1, name: 'Alice' }];

findAll () {
return this.users;

}

findOne (id: number) {
return this.users.find(user => user.id === id);

}

(1 3. Controller

1 What is it?

A Controller is a class annotated with the econtroller () decorator. It handles incoming
HTTP requests, delegates tasks to services, and returns responses.

] Purpose:

e Map routes to functions.
e Receive and respond to HTTP requests (GET, POST, etc).

1 Example:

// user.controller.ts
import { Controller, Get, Param } from '@nestjs/common';
import { UserService } from './user.service';

@Controller ('users')
export class UserController {
constructor (private readonly userService: UserService) {}

QGet ()
getAllUsers () {
return this.userService.findAll () ;

}

QGet (':1d")
getUser (@Param('id') id: string) {
return this.userService.findOne (Number (id)) ;

}



1 How They Work Together

[Client] --> [Controller] --> [Service] --> [Business Logic/Data]

to
Injected by Nestds

Example Flow:

e Aclient makes a request to GET /users.

o Nest routes it to UserController.getAllUsers ().
e The controller calls Userservice. findall ().

e The service returns the user data.

e The controller sends it back to the client.

] Summary

Component  Decorator Role

Module  |lerodule ) |Organizes components |
Service  |letnjectable ()|Handles business logic |

\Controller H@Controller() HHandIes HTTP requests‘

Let's break down your NestJS project structure and functionality step-by-step, and I'll explain
how each piece works and how they relate to the core NestJS concepts: Module, Service,
Controller, and how everything connects using MongoDB.



1 OVERVIEW OF WHAT YOU’VE BUILT

You're creating a REST API in NestJS that:

o Connects to MongoDB.

e Manages 1tem resources (CRUD operations).

e Has proper architecture using Modules, Controllers, and Services.
o Enables CORS for frontend/backend interaction.

] Step-by-Step Breakdown

) sre/main.ts — Application Entry Point

import { NestFactory } from '@nestjs/core';
import { AppModule } from './app.module';

async function bootstrap() {
const app = awailt NestFactory.create (AppModule) ;

// Enable CORS (Cross-Origin Resource Sharing)
app.enableCors () ;

await app.listen(3000);

}
bootstrap () ;

What’s happening here?

o NestFactory.create(AppModule) starts your NestJS app using the appModule (root
module).

o app.enableCors() allows your backend to accept requests from other origins (like from a
React frontend on another port).

o app.listen(3000) starts the server on port 3000.

] app.module.ts — Root Module

import { Module } from '@nestjs/common';
import { MongooseModule } from '@nestjs/mongoose’;
import { ItemModule } from './item/item.module';

@Module ({
imports: [



MongooseModule. forRoot ('mongodb://localhost:27017/mydb"),
ItemModule,
1y
})
export class AppModule {}

What’s happening here?

e You import MongooseModule to connect to MongoDB.
e The forroot method connects your app to the mydab MongoDB database.
e You import the TtemModule, Which encapsulates logic for working with 1tem entities.

This is the central place where the app wires everything together.

] item.module.ts — Feature Module

import { Module } from '@nestjs/common';
import { MongooseModule } from '@nestjs/mongoose’;
import { Item, ItemSchema } from './item.schema';
import { ItemService } from './item.service';
import { ItemController } from './item.controller';
@Module ({

imports: [

MongooseModule. forFeature ([{ name: Item.name, schema: ItemSchema }]),

1,
providers: [ItemServicel],
controllers: [ItemController],

})

export class ItemModule {}

What’s happening here?

e TtemModule iS a feature module. It groups everything related to rtem (controller,
service, schema).

e MongooseModule. forFeature () registers the schema for MongoDB use.

e The module provides the ItemService and uses the ItemController to expose routes.

This is NestJS's way of organizing code by features.

[] item.schema.ts — Mongoose Schema

import { Schema, Document } from 'mongoose';

export type ItemDocument = Item & Document;



export class Item {
name: string;
description: string;
createdAt: Date;

}

export const ItemSchema = new Schema<Item> (({
name: { type: String, required: true },
description: String,

createdAt: { type: Date, default: Date.now },

1)

What’s happening here?

e You define a TypeScript class 1tem to describe the structure of your data.
e TtembDocument IS Used to tell Mongoose the document type.
e ItemSchema IS a Mongoose schema, used to define how data is stored in MongoDB.

This allows NestJS + Mongoose to know how to handle 1tem documents.

] item.service.ts — Business Logic

@Injectable ()
export class ItemService {
constructor (@InjectModel (Item.name) private itemModel: Model<ItemDocument>)

{}

async create(data: Partial<Item>): Promise<Item> ({
const created = new this.itemModel (data);
return created.save();

}

async findAll(): Promise<Item[]> {
return this.itemModel.find() .exec();

}

async findOne (id: string): Promise<Item> ({
const item = await this.itemModel.findById(id) .exec();
if (!item) throw new NotFoundException('Item not found');

return item;

}

async update (id: string, data: Partial<Item>): Promise<Item> ({
const updated = await this.itemModel.findByIdAndUpdate (id, data, { new:
true }).exec();
if (!'updated) throw new NotFoundException ('Item not found');
return updated;

}

async remove (id: string): Promise<void> {
const result = await this.itemModel.findByIdAndDelete (id) .exec();
if (!result) throw new NotFoundException ('Item not found');



}

What’s happening here?

« ItemService is annotated with eTnjectable (), making it available for dependency
injection.
e ltuses@InjectModel () to get access to the MongoDB 1tem collection.
e Implements all CRUD operations:
o create: adds a new item.
finda11l: retrieves all items.
findone: gets one item by ID.
update: modifies an existing item.
remove: deletes an item by ID.

O O O O

This is the business logic layer — where your app's main logic happens.

[] item.controller.ts — REST API Endpoints

@Controller ('items"')
export class ItemController {
constructor (private readonly itemService: ItemService) {}

@Post () create(@Body () dto: Partial<Item>) {
return this.itemService.create (dto);

}

@Get () findAll () {
return this.itemService.findAll () ;

}

@Get (':id'") findOne (@Param('id') id: string) {
return this.itemService.findOne (id) ;

}

@Put (':id') update (@Param('id') id: string, @Body () dto: Partial<Item>) ({
return this.itemService.update(id, dto);

}

@Delete(':id'") remove (@Param('id') id: string) {
return this.itemService.remove (id) ;
}
}

What’s happening here?
e ItemController handles HTTP requests to the /items route.

o Each method maps to a specific HTTP verb:
o @post () — Create new item.



@Get () — Get all items.
@Get (':id") — Get item by ID.
@Put (':id') — Update item by ID.
o @Delete(':id') — Delete item by ID.
« Each route calls the corresponding service method.

o O O

This is the presentation layer — where HTTP requests are received and routed.

] Relationship Recap

Here’s a visual breakdown of how these components relate:

[Client (e.g., React)] 2 HTTP 2 [ItemController] 2 [ItemService] 2 [MongoDB]
~ TtemModule
= AppModule

Component Responsibility Related Concept
AppModule Root config, imports MongoDB + features||Module
ItemModule Feature-specific module Module
ItemService Business logic, MongoDB interaction Service
ItemController||REST endpoints Controller
ItemSchema MongoDB schema definition Data/Model

1 Final Notes

e Your project follows NestJS best practices: modularity, separation of concerns, DI.
e MongoDB is well integrated using @nestjs/mongoose.
e You can now easily build on this (e.g., DTO validation, guards, middlewares).



TtemController With renamed function names for better readability, while still calling the
same service methods.

"1 Renamed Controller Functions

import { Controller, Get, Post, Body, Param, Put, Delete } from
'@nestjs/common’';

import { ItemService } from './item.service';

import { Item } from './item.schema';

@Controller('items"')
export class ItemController {
constructor (private readonly itemService: ItemService) {}

// Create a new item

@Post ()

createltem (@Body () dto: Partial<Item>) {
return this.itemService.create (dto);

}

// Get all items
QGet ()
getAllItems () {
return this.itemService.findAll () ;

}

// Get a single item by ID

QGet (':1id")

getItemById (@Param('id') id: string) {
return this.itemService.findOne (id) ;

}

// Update an item

@QPut (':1id")

updateltem (@Param('id') id: string, @Body () dto: Partial<Item>) {
return this.itemService.update(id, dto);

}

// Delete an item

@Delete(':1d")

deleteltem (@QParam('id') id: string) {
return this.itemService.remove (id) ;

}



) Summary of Changes

Old Name New Name Purpose
create() |lcreatelItem() |[Createanew item
findAll ()|lgetAllItems () ||Get all items
findOne ()|lgetItemById () ||Getitem by ID
update () |jupdateItem() ||Updateitem by ID
remove () |[deleteItem() |Deleteitem byID




