Modern Templates & Control Flow
In Angular 21, the modern template control flow—originally introduced in version 17—is fully stable, optimized, and the standard way to build applications. Classic structural directives like *ngIf, *ngFor, and *ngSwitch are officially deprecated in Angular 21. The modern syntax eliminates the need to import CommonModule or individual structural directives, resulting in cleaner templates, up to 10x faster builds via ESBuild, and superior type-checking. [1, 2, 3, 4]

1. Conditional Rendering: @if
The @if block handles conditions directly inside the HTML using JavaScript-like syntax. It supports seamless integration with @else if and @else blocks. [1, 2]
[image: ]
@if (age < 18) {
  <p>Child ticket pricing applies.</p>
} @else if (age >= 60) {
  <p>Senior citizen discount applies.</p>
} @else {
  <p>Standard adult pricing applies.</p>
}

2. Loops and Iteration: @for
The @for block handles lists and requires a mandatory track expression. This strict requirement forces proper view-reuse, dramatically improving DOM rendering speeds compared to old *ngFor habits. [1, 2]
It also introduces an elegant @empty block that renders automatically if the collection is vacant. [1]
[image: ]
<ul>
  @for (course of courses; track course.id; let i = $index) {
    <li>{{ i + 1 }}. {{ course.name }}</li>
  } @empty {
    <li>No courses available at this time.</li>
  }
</ul>



Core Implicit Variables in Loops:
· $index: The index of the current row.
· $first / $last: Boolean indicating if the item is the first or last element.
· $even / $odd: Boolean indicating if the row index is even or odd. [1]

3. Structural Equality: @switch
The @switch block matches an expression against multiple potential conditions using rigid === equality. [1]
✨ New in Angular 21.1+: Stacking @case Blocks
Starting in Angular 21.1, you can reduce template bloat by up to 40% by stacking consecutive @case statements together. This allows multiple conditions to share a single HTML template block without duplicating code. [1, 2]
[image: ]
@switch (userRole) {
  @case ('SuperAdmin') {
    <app-root-dashboard />
  }
  @case ('Admin')
  @case ('Manager') {
    <!-- Angular 21.1+ Shared Template -->
    <app-management-panel />
  }
  @default {
    <app-standard-view />
  }
}

Key Comparison
	Feature
	Legacy Approach (Deprecated)
	Modern Control Flow (Angular 21)

	Syntax Style
	Attribute-based micro-syntax (*ngIf, *ngFor)
	Native-feeling blocks (@if, @for, @switch)

	Imports Required
	Must import CommonModule or individual directives
	Built into the compiler; zero imports required

	Tracking Keys
	trackBy function was optional
	track expression is strictly mandatory

	Empty States
	Required nesting another *ngIf checking .length
	Handled natively by the @empty block

	Performance
	Slower runtime due to heavy directive execution
	Up to 30% faster rendering; zoneless-ready



@if, @for, @switch syntax
In Angular, the modern built-in control flow syntax (@if, @for, and @switch) completely replaces older structural directives like *ngIf, *ngFor, and *ngSwitch. This native syntax offers cleaner code, better type checking, and superior rendering performance without needing to import any directives. [1, 2, 3]

1. @if Syntax
The @if block conditionally renders HTML based on an expression. It natively supports @else if and @else blocks, which was a major limitation of the old *ngIf. [1, 2, 3]
[image: ]
@if (isLoggedIn) {
  <p>Welcome back, user!</p>
} @else if (isGuest) {
  <p>Welcome, Guest! Please sign up.</p>
} @else {
  <p>Please log in.</p>
}
· Note: You can capture the output of an expression (like an async pipe) into a local variable using the as keyword:
[image: ]
@if (user$ | async; as user) {
  <p>Hello, {{ user.name }}</p>
}

[1]

2. @for Syntax
The @for block handles loop iterations and requires a mandatory track expression. This allows the Angular tracking algorithm to uniquely identify items, optimizing DOM reuse and performance. [1, 2]
It also includes an optional @empty block that automatically displays when the array is empty.
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<ul>
  @for (item of items; track item.id) {
    <li>{{ item.name }} (Index: {{ $index }})</li>
  } @empty {
    <li>No items available in the list.</li>
  }
</ul>

Implicit Context Variables
Inside the @for block, you have immediate access to several implicit loop variables: [1]
· $index: The index of the current row.
· $first / $last: Boolean indicating if the item is the first or last element.
· $even / $odd: Boolean indicating if the current index is even or odd.
· $count: The total length of the collection. [1]

3. @switch Syntax
The @switch block conditionally matches expressions. It does not have fall-through behavior like native JavaScript (meaning you do not need a break statement). [1, 2, 3]
Starting in Angular 21.1, you can stack multiple @case labels together to share a single template block, which dramatically reduces boilerplate when multiple values share the same outcome. [1, 2]
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@switch (userRole) {
  @case ('admin') {
    <app-admin-dashboard />
  }
  <!-- Angular 21.1+ Stacked Cases (Shared Template) -->
  @case ('moderator')
  @case ('editor') {
    <app-editor-dashboard />
  }
  @default {
    <app-standard-view />
  }
}

· Control flow
· Angular 21 Control Flow Statements Tutorial: @if, @for Explained 
· Angular 21 Tutorial for Beginners Part 5 | Control Flow Template (@if, @for, @switch)
· Angular's New Control Flow: @if, @for & @switch in 10 Minutes
· Angular @switch: Complete Guide





@defer for lazy UI loading
In Angular 21, the @defer block (introduced in v17 and fully mature in recent versions) remains the most powerful declarative tool for fine-grained, lazy UI component loading. It splits your templates into separate JavaScript chunks at build time and downloads them only when specified criteria are met. [1, 2, 3, 4]
Angular 21 introduces advanced capabilities, most notably giving developers direct control over the IntersectionObserver configuration within viewport triggers. [1]

🧱 The Anatomy of a @defer Block
To handle the entire lazy-loading lifecycle seamlessly, a complete @defer implementation uses four distinct blocks: [1, 2]
· @defer: The core container holding the components, directives, or pipes that should be lazily loaded.
· @placeholder: What the user sees before the trigger fires (e.g., a skeleton UI or loading image).
· @loading: Rendered while the bundle chunk is actively fetching over the network.
· @error: A fallback template shown if the chunk fails to download (e.g., network error). [1, 2, 3]
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@defer (on viewport) {
  <app-heavy-chart [data]="chartData" />
} @placeholder {
  <div class="chart-skeleton">Loading placeholder...</div>
} @loading (minimum 500ms) {
  <app-spinner />
} @error {
  <p>Failed to load chart data. Please try again.</p>
}


⚙️ Triggers: Controlling When to Load
You can customize the exact moment a component loads by using built-in triggers or mixing them together. If no trigger is specified, it defaults to on idle. [1, 2, 3]
	Trigger Type
	How it Works
	Example Syntax

	on idle
	Loads when the browser reaches an idle state (default).
	@defer (on idle)

	on viewport
	Loads when the content enters the visible viewport.
	@defer (on viewport)

	on interaction
	Loads when the user clicks or types into the element.
	@defer (on interaction)

	on hover
	Loads when the mouse hovers over the placeholder area.
	@defer (on hover)

	on timer
	Delays loading by a specific duration.
	@defer (on timer(2s))

	when [cond]
	Evaluates a custom JavaScript expression/boolean property.
	@defer (when isModalOpen)


Pro tip: You can also prefetch bundles early using a separate event: @defer (on interaction; prefetch on idle). [1, 2]

🚀 What's New in Angular 21?
Angular 21 lets you fine-tune the underlying IntersectionObserver for on viewport. This allows you to eliminate layout shifts or preload components smoothly before they hit the screen: [1, 2]
· Root Margin Tweaks: Trigger component downloading slightly before it scrolls into view (e.g., 100px below the fold).
· Threshold Control: Require a specific percentage of the placeholder to be visible before initiating the load. [1]
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<!-- Angular 21 Viewport Tuning Example -->
@defer (on viewport({ rootMargin: '200px', threshold: 0.25 })) {
  <app-heavy-comments />
} @placeholder {
  <div class="comment-box-placeholder">Comments will load here...</div>
}


⚠️ Critical Requirements for @defer to Work
If your deferred component isn't lazy loading and is instead bundling into the main chunk, check these two strict rules: [1, 2]
1. Must Be Standalone: The deferred component, directive, or pipe must have standalone: true configured in its decorator. Non-standalone elements cannot be deferred. [1, 2]
2. No Eager References: Do not import or reference the component outside of a @defer block within the same file. Using it in a TypeScript @ViewChild query or importing it directly into an eager section breaks code-splitting. [1, 2]

· Deferred loading with @defer
· Angular 21 @defer Explained: Lazy Loading Like a Pro | on viewport & prefetch on idle Full Demo
· Deferred loading + animations: Improved performance, cool effects
· How to use Angular’s defer block to improve performance?
· Did You Know Angular 21 Lets You Control Lazy Loading Like a Pro?
· Boosting Angular Performance with @defer and Lazy Loading




Signal binding in templates
In Angular, binding Signals inside your HTML templates depends entirely on whether you are outputting basic text, setting element attributes, passing data to child components, or working with the new Signal Forms API. [1, 2, 3]
Here is a comprehensive overview of how to perform Signal bindings in templates.

1. Text Interpolation & Attribute Binding
To display a signal's value or bind it to an HTML attribute, you must invoke the signal as a function by adding parentheses (). This registers the template as a consumer of the signal, ensuring Angular updates the view automatically when the value changes. [1, 2]
· Displaying Values: Use double curly braces {{ }}.
· Property/Attribute Binding: Wrap the property in square brackets [ ]. [1, 2]
[image: ]
<!-- Text Interpolation -->
<p>Welcome back, {{ username() }}!</p>

<!-- Property Binding -->
<button [disabled]="isFormInvalid()">Submit</button>

<!-- Attribute Binding -->
<div [attr.aria-label]="statusMessage()"></div>


2. Passing Signals to Child Components
When communicating with a child component that uses Signal Inputs (input() or input.required()), you invoke the parent signal inside the property binding. [1]
[image: ]
<!-- Child component expects a primitive value via input() -->
<app-user-profile [name]="username()" [status]="currentStatus()" />


3. Signal Forms Binding (@angular/forms/signals)
Angular features a dedicated Signal-based Forms API. Instead of using old reactive or template-driven forms, you bind interactive inputs directly to a form state tree created from a source signal. [1, 2, 3, 4]
Component File (.ts)
First, create your raw data model signal and convert it into a Signal Form using the form() function. Be sure to import Field (or Control / FormField depending on the minor version). [1, 2, 3]
[image: TypeScript Code File Icon in SVG, PNG formats]
import { Component, signal } from '@angular/core';
import { form, Field } from '@angular/forms/signals'; // Import form utility

@Component({
  selector: 'app-profile',
  standalone: true,
  imports: [Field], // Required directive for the template
  templateUrl: './profile.component.html'
})
export class ProfileComponent {
  // 1. Core data state
  userProfile = signal({
    firstName: '',
    email: ''
  });

  // 2. Transformed Signal Form object
  profileForm = form(this.userProfile); 
}

Template File (.html)
Bind the form properties to HTML <input> fields using the [field] or [control] directive. To check real-time validation status or metadata, you invoke the field node like a function (). [1, 2, 3, 4]
[image: ]
<form>
  <label>First Name:</label>
  <!-- Bind using the field directive -->
  <input [field]="profileForm.firstName" />
  
  <!-- Conditional template rendering using form field state signals -->
  @if (profileForm.firstName().invalid) {
    <span class="error">First name is required</span>
  }

  <label>Email Address:</label>
  <input type="email" [field]="profileForm.email" />
</form>

<!-- Output the aggregate form state live -->
<pre>{{ profileForm.value() | json }}</pre>


4. Direct Template Expressions (Array Spreading)
You can directly compute arrays using the template spread operator alongside signals. This reduces boilerplate by avoiding an extra computed() signal in your TypeScript class just to reshape a list for the template. [1]
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<!-- Directly merging multiple signal lists inside a template loop -->
@for (user of [...pinnedUsers(), ...searchResults()]; track user.id) {
  <li>{{ user.name }}</li>
}


· Signal Forms – Complete Guide v.21-22
· Forms with signals
· Angular 21’s Best Feature: How Signal Forms Change the Game
· Angular 21 Signal Forms Tutorial: Validation and Real-Time Binding
· Angular 21 Tutorial for Beginners | Signal Form & Validation
· Angular 21 Signal Forms: The Ultimate Guide to Signal-Based Inputs





Rendering performance considerations
Angular 21 improves rendering performance by introducing zoneless change detection by default and utilizing fine-grained reactivity through Signals. [1, 2]
Zoneless Change Detection and Signals
· No Zone.js: Angular 21 removes Zone.js as the default for new applications, shrinking bundle sizes and eliminating continuous global component tree rechecks. [1, 2]
· Granular Updates: By relying on Signals, Angular tracks data dependencies explicitly so that a value change updates only the specific bound DOM node. [1, 2]
· Computed Values: Use computed signals for derived state so updates propagate efficiently without manual intervention. [1]
Server-Side Rendering (SSR) and Hydration
· Faster Initial Paint: Server-side rendering sends fully pre-rendered HTML to the client for immediate visibility and strong SEO metrics. [1, 2]
· Incremental Hydration: Hydrates only active page sections on demand rather than booting up the entire component tree at once, minimizing Total Blocking Time (TBT). [1, 2]
Template Optimizations
· Deferred Loading: Use @defer block syntax to lazy-load heavy components or below-the-fold content when they enter the viewport or on specific user interactions. [1, 2]
· Control Flow: Modern template syntax like @if and @for (with required track expressions) offers better internal compiler optimization and cleaner runtime execution than legacy structural directives. [1]

· Angular 21 Features Explained in Detail | What’s New & Why It Matters
· Performance • Overview
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