Angular 21, Deferrable Views (@defer)
 Angular Deferrable Views (@defer) is a template-level lazy loading mechanism that allows you to exclude specific components from your application's initial bundle. Instead of downloading large pieces of code upfront, Angular automatically splits them into separate JavaScript chunks and loads them into memory only when they are actually needed, drastically improving metrics like First Contentful Paint (FCP) and your overall bundle size. [1, 2, 3, 4]
To use @defer in Angular 21, the deferred child component must be a standalone component, and it must be directly referenced from a standalone component template. [1, 2, 3]
The 4 Core Blocks of @defer
A complete @defer implementation features four distinct block states to manage the component's loading lifecycle seamlessly: [1, 2]
· @defer: The main block containing the heavy component that you want to lazy-load.
· @placeholder: The initial content shown to the user before the loading trigger fires (e.g., a skeleton loader).
· @loading: Optional content displayed during the time the JavaScript chunk is actively downloading.
· @error: Fallback content displayed if the network fails to download the component chunk. [1, 2, 3]

Basic Code Example
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@defer {
  <!-- This heavy chart component is split into its own bundle -->
  <app-heavy-dashboard-chart [data]="chartData" />
} @loading {
  <p>Downloading chart assets...</p>
} @placeholder {
  <!-- Shown initially. Good practice is to provide a fixed height to prevent layout shifts -->
  <div class="skeleton-chart" style="height: 300px;">
    Loading layout preview...
  </div>
} @error {
  <p class="error-text">Failed to load the chart. Please check your connection.</p>
}




Understanding Triggers (on vs when)
Angular 21 gives you granular control over when the application should load the deferred bundle using predefined triggers (on) or custom logic expressions (when). [1, 2]
1. Predefined Triggers (on)
You can use on followed by built-in browser events: [1]
· on idle (Default): Loads the component as soon as the browser becomes idle (using requestIdleCallback).
· on viewport: Loads the component when it scrolls into view. It automatically tracks the @placeholder element as its intersection target.
· on interaction: Triggers when the user clicks or presses a key on the placeholder. You can also pass a template reference variable to trigger it from a different element.
· on hover: Triggers when the mouse hovers over the placeholder or a designated template reference.
· on timer(time): Triggers after a specific delay, like on timer(5s) or on timer(500ms).
on immediate: Begins fetching the component immediately after the main page finishes rendering. [1, 2, 3, 4]

2. Condition-Based Triggers (when)
The when keyword accepts a boolean expression (such as a variable or an Angular Signal). Once the condition becomes true, the component downloads. [1, 2]

Note: Unlike on triggers, if a when condition switches back to false, the template does not revert to the placeholder. Once loaded, it stays loaded
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<!-- Example using 'on viewport' combined with a custom 'when' signal -->
@defer (on viewport; when isUserPremium()) {
  <app-premium-features />
} @placeholder {
  <div>Scroll down or upgrade to unlock features.</div>
}



Advanced Optimization: Prefetching
For an even faster user experience, you can split the loading trigger and the prefetching trigger. This allows Angular to download the code bundle silently in the background before the user even interacts with the area. [1]
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<!-- Prefetch the bundle when the browser is idle, but don't render it until the user clicks -->
@defer (on interaction; prefetch on idle) {
  <app-large-video-player />
} @placeholder {
  <button>Click to load video player</button>
}

Avoiding Layout Shifts
When using @defer, ensure your @placeholder block closely matches the width and height of the final deferred component. If the placeholder is 0px tall and the deferred component is 400px tall, the content below it will abruptly jump down when loaded. This negatively impacts your Cumulative Layout Shift (CLS) core web vital metric. [1, 2]

To control behavior during lightning-fast network speeds, you can also pass parameters to @loading like (minimum 500ms) to prevent the loading spinner from awkwardly flashing for a split second. [1]
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