NgRx Signals Store
In Angular 21, the NgRx SignalStore has matured into a premier, lightweight state management solution built natively on top of Angular Signals. It offers a functional, composable API that provides excellent type safety and completely bypasses the boilerplate of traditional Redux (actions, reducers, effects). [1, 2, 3]
A critical breaking change in NgRx 21 is that the experimental plugin feature withEffects from @ngrx/signals/events has been officially renamed to withEventHandlers. [1]

Key Concepts & Features
The signalStore function accepts a sequence of modular extensions (features): [1]
· withState(initialState): Defines the base state slices.
· withComputed(factory): Creates derived, reactive state (read-only signals) that re-evaluate only when dependencies change.
· withMethods(factory): Houses methods to update the state using patchState or run side effects. [1, 2, 3]

Step-by-Step Implementation
1. Define the SignalStore
Create a file named todo.store.ts. This store manages a list of tasks, handles derived completion metrics, and exposes methods to alter the state.
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import { computed } from '@angular/core';
import { signalStore, withState, withComputed, withMethods, patchState } from '@ngrx/signals';

export interface Todo {
  id: number;
  text: string;
  done: boolean;
}

export interface TodoState {
  todos: Todo[];
  loading: boolean;
}

const initialState: TodoState = {
  todos: [],
  loading: false,
};

export const TodoStore = signalStore(
  // 1. Core State
  withState(initialState),

  // 2. Derived Computed Signals
  withComputed(({ todos }) => ({
    completedCount: computed(() => todos().filter((t) => t.done).length),
    totalCount: computed(() => todos().length),
  })),

  // 3. Methods & State Mutations
  withMethods((store) => ({
    addTodo(text: string): void {
      const newTodo: Todo = { id: Date.now(), text, done: false };
      
      // patchState handles functional updates safely
      patchState(store, (state) => ({
        todos: [...state.todos, newTodo],
      }));
    },
    toggleTodo(id: number): void {
      patchState(store, (state) => ({
        todos: state.todos.map((t) => (t.id === id ? { ...t, done: !t.done } : t)),
      }));
    },
    removeTodo(id: number): void {
      patchState(store, (state) => ({
        todos: state.todos.filter((t) => t.id !== id),
      }));
    },
  }))
);

2. Provide and Inject the Store
You can provide the store locally within a component tree lifecycle or register it globally by changing the definition to signalStore({ providedIn: 'root' }, ...). [1, 2]
Here is how you inject and utilize it inside an Angular 21 component:
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import { Component, inject } from '@angular/core';
import { TodoStore } from './todo.store';

@Component({
  selector: 'app-todo',
  standalone: true,
  providers: [TodoStore], // Local component state lifecycle
  template: `
    <div>
      <h2>Todo Progress: {{ store.completedCount() }} / {{ store.totalCount() }}</h2>
      
      <input #todoInput type="text" placeholder="Add a new task..." />
      <button (click)="store.addTodo(todoInput.value); todoInput.value = ''">Add</button>

      <ul>
        @for (todo of store.todos(); track todo.id) {
          <li>
            <span [style.textDecoration]="todo.done ? 'line-through' : 'none'">
              {{ todo.text }}
            </span>
            <button (click)="store.toggleTodo(todo.id)">Done</button>
            <button (click)="store.removeTodo(todo.id)">X</button>
          </li>
        }
      </ul>
    </div>
  `,
})
export class TodoComponent {
  // Automatically exposes read-only signals for state & computed properties
  readonly store = inject(TodoStore);
}


Summary of Benefits
	Feature
	NgRx SignalStore Benefit

	Zoneless Readiness
	Deeply integrates with Angular's signal system, minimizing DOM re-render footprints without relying entirely on Zone.js.

	No Boilerplate
	Eliminates strict action creators and switch-statement reducers. Everything stays organized within functional plugin methods.

	Granular Slices
	Components consume specific property signals (store.todos()), ensuring fine-grained UI updating.



Overview of NgRx Signals Store
NgRx v21 marks a massive milestone for the Angular ecosystem, celebrating 10 years of NgRx. With this release, the NgRx Signals Store has fully matured, introducing new stable APIs, structural improvements, and a completely refreshed documentation website built with Analog. [1]
Unlike the traditional, heavy boilerplate Redux-style Global Store, the SignalStore is a lightweight, functional, and highly extensible state management solution. It allows developers to build reactive state models without relying on Zone.js or heavy RxJS chains. [1, 2, 3]

Key V21 Updates for SignalStore
· withEffects is now withEventHandlers: To eliminate confusion with traditional NgRx Effects and better align with the new @ngrx/signals/events plugin ecosystem, the withEffects feature has been renamed to withEventHandlers. [1]
· Minimum Requirements: NgRx 21 bumps the underlying support to Angular 21, Angular CLI 21, and TypeScript 5.9. [1]
· Stabilization of Events: The events plugin (introducing event-driven architecture, action-like patterns, and event tracking into the signals world) moves into stable territory with version 21. [1]

Core Architecture & Features
The power of the SignalStore lies in its composable architecture. Instead of managing dozens of files for actions, reducers, and selectors, you create a store using the signalStore() function by combining highly tree-shakable features: [1, 2, 3]
	Feature
	Purpose

	withState(initialState)
	Defines the base state object as native Angular Signals.

	withComputed()
	Creates derived state selectors that automatically recalculate when the base signals change.

	withMethods()
	Defines functions responsible for executing state mutations (using patchState) or side effects.

	withEventHandlers()
	(New in v21) Manages component/store event lifecycles and event-driven reactions.

	withHooks()
	Integrates with the store's lifecycle events (onInit and onDestroy).



Example: Building a Signal Store in Angular 21
Below is a modern implementation of a Counter and Todo tracking store demonstrating the compact, single-file composition pattern:
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import { signalStore, withState, withComputed, withMethods, patchState } from '@ngrx/signals';
import { computed } from '@angular/core';

export interface TodoState {
  todos: { id: number; text: string; done: boolean }[];
  loading: boolean;
}

const initialState: TodoState = {
  todos: [],
  loading: false,
};

// Returns an injectable service that can be provided globally or at component-level
export const TodoStore = signalStore(
  { providedIn: 'root' }, // Optional: makes it a global singleton
  withState(initialState),
  
  // 1. Derived State (Selectors)
  withComputed(({ todos }) => ({
    completedCount: computed(() => todos().filter(t => t.done).length),
    totalCount: computed(() => todos().length),
  })),

  // 2. State Stateful Logic & Mutations
  withMethods((store) => ({
    addTodo(text: string) {
      // patchState handles immutable updates cleanly
      patchState(store, (state) => ({
        todos: [...state.todos, { id: Date.now(), text, done: false }],
      }));
    },
    toggleTodo(id: number) {
      patchState(store, (state) => ({
        todos: state.todos.map((todo) =>
          todo.id === id ? { ...todo, done: !todo.done } : todo
        ),
      }));
    },
  }))
);

Why Use Signal Store Over Global Store?
1. Zero Boilerplate: You no longer need separate files for actions, reducers, and selectors. Everything fits cleanly into a single functional construct. [1, 2]
2. Infinite Extensibility: Because it relies on the SignalStoreFeature array signature, you can easily plug in community packages like @angular-architects/ngx-toolkit for features like withStorageSync to auto-persist states to LocalStorage with a single line. [1, 2]
3. No Class Inheritance Limitations: Traditional ComponentStore relies on class extension (extends ComponentStore<State>), making it difficult to share code natively. SignalStore uses modular functions, allowing you to combine custom reusable logic effortlessly. [1]

· Angular State Management using NGRX | How to Setup NGRX store in Angular
· Angular Portfolio with Expense Tracker | NgRx Signal Store in Angular 21
· NgRx Signals Store: Angular State Management Made Simple
· SignalStore
· State Management with NgRx Signal Store in Angular



 Signal selectors and computed state
Angular signal selectors and computed state let you derive reactive values efficiently without manual tracking or boilerplate. [1, 2]
Computed State with computed()
· Definition: A computed signal is a read-only signal that calculates its value based on other signals.
· Lazy & Cached: It is lazily evaluated and memoized, meaning Angular caches the result until one of its source dependencies changes.
· Basic usage:
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const count = signal(2);
const doubleCount = computed(() => count() * 2);

[1]
Signal Selectors and State Management
· Derived Selectors: Instead of heavy RxJS selector boilerplate, computed() acts as a lightweight selector for local UI state or global store slices.
· NgRx SignalStore: Modern state management uses features like withComputed to expose clean selectors directly from your state slices. [1, 2]

· Angular signals explained with CRUD actions | Angular 21 tutorial part - 10
· Selectors




Handling async operations
Angular 21 handles asynchronous operations using modern Signals and Resource APIs, moving beyond traditional Zone.js patching and complex RxJS subscription chains. [1, 2]
The Resource API and httpResource
· Declarative data fetching: Use the built-in resource function or httpResource to bind asynchronous server requests directly to reactive signals.
· Built-in states: Automatically track operations using native methods like .isLoading(), .hasValue(), .value(), and .error() without manual boolean flags.
· Automatic reactivity: Resources re-run and cancel pending requests automatically whenever their dependency signals change. You can learn more about managing data via the Angular Resource Guide. [1, 2, 3, 4]
Async Form Validation
· Signal forms integration: Handle server-side validation seamlessly using validateHttp or validateAsync within the experimental Angular Async Operations Guide.
· Built-in debouncing: Pass a debounce property directly inside validateHttp to prevent excessive server requests on every keystroke.
· Pending indicator: Check the field's .pending() signal to display a loading message while the asynchronous check runs. [1, 2]
Zoneless Async and async/await
· Zone.js removal: Angular 21 removes zone.js by default for new project scaffolding, letting applications rely on native async/await and explicit signal updates. [1]
· Sequential operations: Combine native promises and observables cleanly using patterns like firstValueFrom as shown in the Mastering Async/Await Guide. [1]

· Async operations
· Async reactivity with resources
· Managing async data with signals using the Resources API
· Await and Async in Angular
· Mastering Async/Await and Observables in Angular(2025)
· Angular’s Resource API: Making async state human again



Migration from traditional NgRx
Migrating an application to Angular 21 while transitioning away from traditional, boilerplate-heavy NgRx involves leveraging Angular Signals as a clean, built-in reactive state management alternative. [1]
Step-by-Step Migration Plan
· Audit current state usage: Identify where RxJS and NgRx store are used purely for local component states or simple derived UI logic that can be replaced by native signals. [1, 2]
· Update core packages: Run the standard update commands for Angular and NgRx packages to reach version 21.
[image: ]
ng update @angular/cli@21 @angular/core@21
ng update @ngrx/store@21
[1, 2]
· Replace local NgRx with Signals: Gradually refactor component-level BehaviorSubject or store selectors driving local views into signal() or computed() primitives. [1]
· Adopt Zoneless Change Detection: Take advantage of Angular 21's stable production-ready zoneless capabilities by combining OnPush components and removing zone.js to improve runtime performance. [1, 2, 3]

· V21 Update Guide
· Angular 21 Deep Dive: Comprehensive Upgrades, Migration Guide, Pros, Cons & Real-World Examples
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