Web Components Integration
Integrating Web Components into Angular 21 relies heavily on modern, standalone components and signals for clean reactivity. The integration works in two distinct ways: using external third-party Web Components inside your Angular app, or packaging your own Angular components as Web Components using Angular Elements. [1, 2]

1. Consuming External Web Components in Angular
By default, Angular throws a template compilation error when it encounters unrecognized HTML tags. To use third-party Web Components (like Shoelace or Lit components), you must explicitly tell Angular to allow them. [1]
Step A: Configure the Component Schema
Add CUSTOM_ELEMENTS_SCHEMA directly to the schemas array of your standalone component: [1]
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import { Component, CUSTOM_ELEMENTS_SCHEMA } from '@angular/core';

@Component({
  selector: 'app-dashboard',
  standalone: true,
  imports: [],
  // This allows the use of non-Angular custom element tags
  schemas: [CUSTOM_ELEMENTS_SCHEMA], 
  template: `
    <div>
      <h1>My Angular 21 App</h1>
      <!-- External Web Component -->
      <my-custom-slider 
        [min]="minVal()" 
        [max]="maxVal()" 
        (value-changed)="onSliderChange($event)">
      </my-custom-slider>
    </div>
  `
})
export class DashboardComponent {
  // Using modern Angular Signals for state
  minVal = signal(0);
  maxVal = signal(100);

  onSliderChange(event: Event) {
    // Web Components emit standard DOM CustomEvents
    const customEvent = event as CustomEvent;
    console.log('New Value:', customEvent.detail);
  }
}
Best Practices for Consumption: [1]
· Property vs Attribute Binding: Always prefer property binding [prop]="value" over attribute binding attr.prop="value" so Angular passes complex data objects directly to the Web Component rather than stringifying them.
· Event Handling: Standard outputs match the native DOM (event-name)="handler($event)". Make sure to typecast the event as CustomEvent to read event.detail safely. [1]

2. Exporting Angular Components as Web Components (Angular Elements)
If you want to build a widget in Angular 21 and share it with apps running in React, Vue, or vanilla HTML, you use @angular/elements. [1, 2]
Step A: Install Angular Elements [1]
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ng add @angular/elements

Step B: Define a Standalone Component
Create the component you want to export. Angular automatically translates @Input properties into HTML attributes, and @Output emitters into standard DOM CustomEvents. [1]
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import { Component, input, output } from '@angular/core';

@Component({
  selector: 'angular-user-card',
  standalone: true,
  template: `
    <div style="border: 1px solid #ccc; padding: 10px;">
      <h3>{{ username() }}</h3>
      <button (click)="notifyClick()">Click Me</button>
    </div>
  `
})
export class UserCardComponent {
  // Modern Signal-based Inputs and Outputs
  username = input<string>('Guest');
  userClicked = output<string>();

  notifyClick() {
    this.userClicked.emit(`Clicked by ${this.username()}`);
  }
}

Step C: Bootstrap the Component as a Custom Element
In modern standalone applications, register the custom element inside your main.ts using the application bootstrapping lifecycle: [1, 2]
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import { createApplication } from '@angular/platform-browser';
import { createCustomElement } from '@angular/elements';
import { ApplicationRef } from '@angular/core';
import { UserCardComponent } from './app/user-card/user-card.component';

createApplication({
  providers: [] // Add standard providers/interceptors here if needed
})
.then((appRef: ApplicationRef) => {
  // Convert the Angular component to a Web Component class
  const userCardElement = createCustomElement(UserCardComponent, {
    injector: appRef.injector
  });

  // Register the element with the browser's native registry
  customElements.define('angular-user-card', userCardElement);
})
.catch((err) => console.error(err));

Step D: Usage in Vanilla HTML
Once built, this file can be imported anywhere and used natively: [1, 2]
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<script src="path-to-angular-bundle.js"></script>

<!-- The attribute mapped directly to the signal input -->
<angular-user-card username="John Doe"></angular-user-card>

<script>
  const el = document.querySelector('angular-user-card');
  // Listen to the mapped @Output custom event
  el.addEventListener('userClicked', (event) => {
    console.log(event.detail); // Output: "Clicked by John Doe"
  });
</script>


Quick Comparison Matrix
	Integration Scenario
	Configuration Needed
	Performance / Architecture

	Using External Web Components
	CUSTOM_ELEMENTS_SCHEMA in imports
	Lightweight; Angular handles properties & events natively.

	Exporting via Angular Elements
	createCustomElement & customElements.define
	Includes a minimal Angular runtime bundle to manage change detection.



· Blending Worlds: Hybrid Angular + Web Components Design Patterns
· Angular Web Components by Ivan Mitrić
· Angular + Web Components: a complete guide
· Seamless Integration: Best Practices for Using Web Components in Angular
· Web components with Angular Elements

Angular Elements with standalone components
In Angular 21, where components are standalone by default, you no longer need NgModule boilerplate to export components as Web Components via Angular Elements. You can expose your standalone component directly using Angular's application bootstrapping APIs. [1, 2, 3, 4]
Step-by-Step Implementation
1. Install Angular Elements
First, ensure you have the @angular/elements package installed in your project: [1, 2]
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npm install @angular/elements

2. Create Your Standalone Component
Create a standard standalone component. In Angular 21, the standalone: true flag is active by default. [1, 2]
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import { Component, Input, Output, EventEmitter } from '@angular/core';

@Component({
  selector: 'custom-user-card',
  imports: [], // Add standard dependencies like CommonModule here if needed
  template: `
    <div class="card">
      <h3>Hello, {{ name }}!</h3>
      <button (click)="notify.emit('Clicked!')">Click Me</button>
    </div>
  `,
  styles: [`.card { border: 1px solid #ccc; padding: 16px; }`]
})
export class UserCardComponent {
  @Input() name: string = 'Guest';
  @Output() notify = new EventEmitter<string>();
}

3. Register the Custom Element in main.ts
Instead of using an NgModule's ngDoBootstrap hook, you initialize your web component using createApplication() within your primary entry point: [1]
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import { createApplication } from '@angular/platform-browser';
import { createCustomElement } from '@angular/elements';
import { inject, createEnvironmentInjector } from '@angular/core';
import { UserCardComponent } from './app/user-card.component';

createApplication({
  providers: [
    // Add global providers here (e.g., provideHttpClient, provideRouter)
  ]
})
.then((appRef) => {
  // 1. Convert the standalone component into a custom element class
  const userCardElement = createCustomElement(UserCardComponent, {
    injector: appRef.injector
  });

  // 2. Register it with the browser's CustomElementRegistry
  customElements.define('my-user-card', userCardElement);
})
.catch((err) => console.error(err));

Key Mapping Realities
· Inputs & Attributes: The @Input() name property maps automatically to a DOM attribute. The browser will listen for updates natively.
· Outputs & Events: The @Output() notify property maps to a native custom DOM event. [1, 2]
Usage in HTML
Once compiled, your component can be used in plain HTML or any other frontend framework (like React or Vue) just like a native tag: [1, 2]
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<!-- Set an attribute -->
<my-user-card name="Alex"></my-user-card>

<script>
  // Listen for the custom element output event
  const el = document.querySelector('my-user-card');
  el.addEventListener('notify', (event) => {
    console.log('Received from element:', event.detail); // Prints "Clicked!"
  });
</script>

· Standalone Components with Angular Elements to generate Web Components
· Getting started with standalone components
· Angular elements overview


 Using Signals in Web Components
In Angular 21, the framework has fully solidified its shift toward a reactive core driven by Signals, aligning perfectly with zoneless change detection. When you package Angular components as Web Components (Custom Elements) using the @angular/elements package, Signals completely transform the experience. [1, 2, 3, 4, 5]
Because modern Angular applications can run without zone.js, using Signals inside Web Components ensures fine-grained reactivity—meaning the host DOM updates instantly and automatically whenever a signal changes, without relying on global dirty-checking. [1, 2]

How Signals Map to Web Component APIs
When you convert an Angular component into a Web Component using createCustomElement(), the Signal APIs map beautifully to standard browser behaviors: [1, 2, 3]
	Angular Signal API
	Web Component Representation
	Interaction Mechanism

	input() / input.required()
	HTML Attributes / JS Properties
	Reflects string changes via browser attributes; handles complex objects via JS property setters.

	output()
	Custom Events
	Dispatches native CustomEvent instances to the DOM.

	model()
	Two-Way Binding Protocol
	Exposed as both a property/attribute ([prop]) and a companion change event ((propChange)).



Complete Implementation Example
This blueprint showcases a standalone component built on the Angular 21 Signal Component APIs, packaged seamlessly as a zoneless Web Component. [1, 2, 3]
1. The Angular Component (user-profile.component.ts)
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import { Component, input, output, computed, effect } from '@angular/core';

@Component({
  selector: 'app-user-profile',
  standalone: true,
  template: `
    <div class="profile-card">
      <h3>{{ displayName() }}</h3>
      <p>Role: {{ role() }}</p>
      <button (click)="notifyClick()">Select User</button>
    </div>
  `,
  styles: [`
    .profile-card { border: 1px solid #ccc; padding: 16px; border-radius: 8px; }
  `]
})
export class UserProfileComponent {
  // 1. Signal Inputs map to Custom Element attributes/properties
  name = input.required<string>();
  role = input<string>('Guest');

  // 2. Computed signals track internal derivations efficiently
  displayName = computed(() => this.name().toUpperCase());

  // 3. Signal Output maps to a native browser CustomEvent
  userSelected = output<string>();

  constructor() {
    // 4. Effects reactively catch data flowing into the Web Component
    effect(() => {
      console.log(`Web Component state updated: ${this.name()} is a ${this.role()}`);
    });
  }

  notifyClick() {
    this.userSelected.emit(this.name());
  }
}

2. Packaging and Bootstrap (main.ts)
To register this component with the browser's CustomElementRegistry under a completely zoneless setup, use provideZonelessChangeDetection() inside your configuration: [1, 2, 3, 4]
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import { createApplication } from '@angular/platform-browser';
import { createCustomElement } from '@angular/elements';
import { provideZonelessChangeDetection, Injector } from '@angular/core';
import { UserProfileComponent } from './user-profile.component';

createApplication({
  providers: [
    provideZonelessChangeDetection() // Removes zone.js entirely for lightweight bundles
  ]
})
.then((appRef) => {
  const injector = appRef.injector;

  // Convert the Angular component to a standard Custom Element class
  const UserProfileElement = createCustomElement(UserProfileComponent, { injector });

  // Register the element with the browser
  customElements.define('user-profile-wc', UserProfileElement);
})
.catch((err) => console.error(err));


Consuming the Component in Pure HTML / Non-Angular Environments
Once compiled into a bundled script, your Web Component can be treated like any native DOM element.
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<!DOCTYPE html>
<html lang="en">
<head>
  <meta charset="UTF-8">
  <title>Host App</title>
  <!-- Load the Angular Element compiled bundle -->
  <script src="dist/user-profile-wc.js" defer></script>
</head>
<body>

  <!-- 1. Interacting with raw attributes (triggers the name/role input signals) -->
  <user-profile-wc name="Alice" role="Administrator"></user-profile-wc>

  <script>
    const wc = document.querySelector('user-profile-wc');

    // 2. Interacting with complex JavaScript properties directly
    // This immediately updates the input signal, triggering fine-grained DOM rewrites
    setTimeout(() => {
      wc.role = 'Super User';
    }, 2000);

    // 3. Listening to the Signal output via standard DOM Event Listeners
    wc.addEventListener('userSelected', (event) => {
      console.log('Fired from Web Component!', event.detail); // Logs: "Alice"
    });
  </script>
</body>
</html>

Key Advantages of this Pattern in v21
· Zero Overhead Re-renders: When a property on the custom element is modified from the outside, Angular 21's signal system updates only the affected node inside the component template, bypassing heavy, holistic top-down check cycles. [1]
· No zone.js Pollution: The external application consuming your component does not need to load or be wrapped in zone.js. This avoids unintended side effects on global timers, clicks, or async promises in micro-frontend environments. [1]

· Using signals with services


Integration with non-Angular systems
Integrating Angular 21 with non-Angular systems is best achieved using standard web APIs, standalone elements, or backend integration strategies like server-side rendering setups. [1]
Key Integration Methods
· REST APIs and HTTP: Use Angular's built-in HttpClient to communicate with any backend system, such as Node.js, Python, PHP, or Java servers. [1, 2]
· Web Components / Custom Elements: Compile Angular 21 standalone components into native custom elements (@angular/elements) to embed them directly into non-Angular host pages like React, Vue, or plain HTML.
· Shared State and Events: Communicate across system boundaries using standard browser mechanisms like CustomEvent, window postMessage, or shared global stores.
· Server-Side Integration: Serve static Angular client-side builds behind traditional backend servers like Apache or Nginx while keeping backend routing separate. [1]
For a high-level overview of modern framework changes, see this guide on what's deprecated in Angular 21, and review the Angular 21 release breakdown for standalone defaults. [1, 2]
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