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Introduction

Angular provides multiple ways to manage component communication and data flow efficiently.
Among these, [Input], [Output], two-way binding, and ViewChild serve distinct roles in handling
component interactions. This article explores their differences in usage, performance, historical
background, and implementation in HTML and TypeScript.

1. Historical Context and Evolution

Before Angular, frameworks like AngularJS relied on $scope-based data binding, making component
communication complex and performance-heavy. Angular introduced a structured approach with
component-based architecture, utilizing property binding ([Input]), event emission ([Output]), local
references (ViewChild), and two-way binding for reactive updates.

2. Feature Comparison
2.1. [Input] and [Output]

[Input] (Parent-to-Child Communication)

The [Input] decorator allows a parent component to pass data to a child component dynamically.

Example (Child Component - TypeScript):

1. import { Component, Input } from '@angular/core’;
2.

3. @Component({

4. selector: 'app-child',

5. template: “<p>Received: {{ data }}</p>"

6. 1)

7. export class ChildComponent {

8. @Input() data: string = '';

9. }

Example (Parent Component - HTML):

1. <app-child [data]="parentData"></app-child>




[Output] (Child-to-Parent Communication)

The [Output] decorator allows a child component to emit events to the parent.

Example (Child Component - TypeScript):

1. import { Component, Output, EventEmitter } from '@angular/core’;
2.

3. @Component({

4. selector: 'app-child',

5. template: “<button (click)="sendMessage()">Send Data</button>"
6. })

7. export class ChildComponent {

8. @0utput() messageEvent = new EventEmitter<string>();

9.
10. sendMessage() {
11. this.messageEvent.emit('Hello Parent!");
12.  }
13. }

Example (Parent Component - HTML):

|1. <app-child (messageEvent)="receiveMessage($event)"></app-child>

2.2. Two-Way Binding (ngModel)

Two-way binding synchronizes data between the component and the Ul dynamically.

Example (Component - TypeScript):

import { Component } from '@angular/core’;

. @Component ({

selector: 'app-example',

template: “<input [(ngModel)]="name"> <p>{{ name }}</p>"
- 1)

. export class ExampleComponent {

name: string = 5

}
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Example (HTML - Forms Usage):

1. <input [(ngModel)]="userInput">
2. <p>{{ userInput }}</p>




2.3. ViewChild (DOM and Component Manipulation)

The ViewChild decorator provides direct access to a child component or DOM element.

Example (HTML - Parent Component):

1. <app-child></app-child>
2. <button (click)="updateChildData()">Update Child Data</button>

Example (Parent Component - TypeScript):

. import { Component, ViewChild, AfterViewInit } from '@angular/core’;
. import { ChildComponent } from './child.component’;

1

2

3.

4. @Component({
5 selector: 'app-parent’,

6 template: “<app-child></app-child>

7. <button (click)="updateChildData()">Update Child Data</button>"
8. 1)

9. export class ParentComponent implements AfterViewInit {
10. @ViewChild(ChildComponent) child!: ChildComponent;

11.

12. ngAfterViewInit() {

13. console.log(this.child.data);

14. }

15.

16. updateChildData() {

17. this.child.data = 'Updated Data from Parent';
18. }

19. }




3. Performance Considerations

Feature Performance Considerations

Efficient for passing static or reactive data. Avoid frequent updates to

[Input] .
prevent unnecessary change detection cycles.

Uses event emitters, which are performant but should be unsubscribed

[Output]
when necessary to prevent memory leaks.

Can lead to excessive updates. Prefer one-way binding for performance-

Two-Way Binding critical applications.

Direct DOM access can interfere with Angular’s change detection. Use

ViewChild ]
cautiously.

4. Structural Overview in HTML and TypeScript

Feature HTML Structure TypeScript Structure

[Input] <app-child [data]l="value"></app-child> @Input () data: string;
<app-child _

[Output] (eventName) ="method ($event) "></app- @Outputf) eventNéme new

. EventEmitter<string> () ;

child>

“WOANay <input [ (ngModel) ]="value"> value: string;

Binding

@ViewChild (ChildComponent)

ViewChild | <app-child></app-child> child!: ChildComponent;




Conclusion

Each technique [Input], [Output], two-way binding, and ViewChild—is essential for Angular
component interactions:

e Use [Input] for parent-to-child data transfer.

e Use [Output] for child-to-parent event-driven communication.

o Use two-way binding for seamless synchronization between Ul and data.
e Use ViewChild for direct child component or DOM manipulation.

Understanding their distinctions and best practices enables developers to build scalable and efficient
Angular applications.



