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Who is Victor?

Before

• Googler on Angular team

• Worked on DI, Change 
Detection, Forms, Router

• Blogged at vsavkin.com

Now

• Co-Founder at nrwl.io

• Angular consultant

• Blogged at blog.nrwl.io

http://nrwl.io
http://vsavkin.com
http://nrwl.io
http://blog.nrwl.io
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Shameless Plugs

• nrwl.io

• blog.nrwl.io

• @nrwl_io

• Essential Angular Book

• gum.co/essential_angular

• Angular Router Book

• leanpub.com/router

• Upgrading Angular 
Applications

• leanpub.com/
ngupgrade

http://nrwl.io
http://nrwl.io
http://blog.nrwl.io
https://twitter.com/nrwl_io
https://gumroad.com/l/essential_angular/updated-essential-angular
http://gum.co/essential_angular
https://leanpub.com/router
https://leanpub.com/router
http://leanpub.com/ngupgrade
http://leanpub.com/ngupgrade
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What we’ll cover

What is 
NgRx And 
Why Use It

Three 
Categories of 

Actions

Request 
Reply

Actions

Action 
Deciders

Store

Action 
Transformers

Composing 
Building 
Blocks
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What is NgRx And Why Use It

http://nrwl.io
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Narwhal Technologies Inc nrwl.io

What is 
NgRx And Why 

Use It
Create and Dispatch

@Component({
  selector: 'todos',
  templateUrl: './todos.component.html'
})
class TodosComponent {
  constructor(private store: Store<any>) {}

  addTodo(data: {text: string}) {
    this.store.dispatch({
      type: 'ADD_TODO',
      payload: data
    });
  }
}

http://nrwl.io
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What is 
NgRx And Why 

Use It
Receive and Process

function todosReducer(todos: Todo[] = [], action: any): Todo[] {
  if (action.type === 'ADD_TODO') {
    return [...todos, action.payload];
  } else {
    return todos;
  }
}

http://nrwl.io
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What is 
NgRx And Why 

Use It
Receive and Process

class TodosEffects {
  constructor(private actions: Actions, private http: Http) {}

  @Effect() addTodo = this.actions.ofType('ADD_TODO')
    .concatMap((todo) => this.http.post(...));
}

http://nrwl.io
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What is 
NgRx And Why 

Use It
Receive and Process

class TodosEffects {
  constructor(private actions: Actions, private http: Http) {}

  @Effect() addTodo = this.actions.ofType('ADD_TODO').
    concatMap(todo => this.http.post(…).
    map(() => ({type: 'TODO_ADDED', payload: todo})));
}

function todosReducer(todos: Todo[] = [], action: any): Todo[] {
  if (action.type === 'TODO_ADDED') {
    return [...todos, action.payload];
  } else {
    return todos;
  }
}

http://nrwl.io
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What is 
NgRx And Why 

Use It
React to State Changes

@Component({
  selector: 'todos',
  templateUrl: './todos.component.html'
})
class TodosComponent {
  public todos: Observable<Todo[]>;

  constructor(private store: Store<any>) {
    this.todos = store.select('todos');
  }

  addTodo(data: {text: string}) {
    this.store.dispatch({
      type: 'ADD_TODO',
      payload: data
    });
  }
}

http://nrwl.io
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What is 
NgRx And Why 

Use It
NgRx: Lifecycle

Component

Dispatch

Side Effects

Store

Reducer

http://nrwl.io
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Action
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Component

Dispatch

Side Effects

Store

Reducer

Action
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Three 
Categories of 

Actions
@Component({
  selector: 'todos',
  templateUrl: './todos.component.html'
})
class TodosComponent {
  constructor(private store: Store<any>) {}

  addTodo(data: {text: string}) {
    this.store.dispatch({
      type : 'ADD_TODO' ,
      payload : data
    });
  }
}

http://nrwl.io
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Three 
Categories of 

Actions

@Component({
  selector: 'todos',
  templateUrl: './todos.component.html'
})
class TodosComponent {
  constructor(private store: Store<any>) {}

  addTodo(data: {text: string}) {
    this.store.dispatch(addTodo(text) );
  }
}

function addTodo(payload: { text : string }) {
  return {type : 'ADD_TODO' , payload}
}

http://nrwl.io
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Three 
Categories of 

Actions
@Component({
  selector: 'todos',
  templateUrl: './todos.component.html'
})
class TodosComponent {
  constructor(private store: Store<any>) {}

  addTodo(data: {text: string}) {
    this.store.dispatch({
      type : 'ADD_TODO' ,
      payload : data
    });
  }
}
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Three Categories of Actions

http://nrwl.io
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Three 
Categories of 

Actions
Categories of Actions

Commands Documents Events

http://nrwl.io
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Three 
Categories of 

Actions
Commands

{
  type: 'ADD_TODO',
  payload: data
}

http://nrwl.io
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Three 
Categories of 

Actions
Documents

{
  type: 'TODO',
  payload: data
}

http://nrwl.io
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Three 
Categories of 

Actions
Events

{
  type: 'APP_WENT_ONLINE',
  payload: data
}

http://nrwl.io
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Commands and Events

class TodosEffects {
  constructor(private actions: Actions, private http: Http) {}

  @Effect() addTodo = this.actions.ofType('ADD_TODO').
    concatMap(todo => this.http.post(…).
    map(() => ({type: 'TODO_ADDED', payload: todo})));
}

function todosReducer(todos: Todo[] = [], action: any): Todo[] {
  if (action.type === 'TODO_ADDED') {
    return [...todos, action.payload];
  } else {
    return todos;
  }
}

Three 
Categories of 

Actions

http://nrwl.io
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Three 
Categories of 

Actions
Categories of Actions

Commands 
• May provide a reply 
• Single handler 

Events/Documents 
• Do not expect a reply 
• Multiple handlers

http://nrwl.io
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Request - Reply

http://nrwl.io
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Request 
Reply @Component({

  selector: 'todo',
  templateUrl: './todo.component.html'
})
class TodoComponent {
  @Input() todo: Todo;

  constructor(private store: Store<any>) {}

  delete() {
    this.store.dispatch({
      type: ‘CONFIRM_TODO_DELETION',
      payload: {todoId: this.todo.id}
    }); 
 }

}

http://nrwl.io
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Request 
Reply @Component({

  selector: 'todo',
  templateUrl: './todo.component.html'
})
class TodoComponent {
  @Input() todo: Todo;

  constructor(private store: Store<any>) {}

  delete() {
    this .store.dispatch({
      type : ÔCONFIRM_TODO_DELETION',
      payload : { todoId : this .todo .id}
    }); 
 }

}

http://nrwl.io
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Request 
Reply

@Component({
  selector: 'todo',
  templateUrl: './todo.component.html'
})
class TodoComponent {
  @Input() todo: Todo;

  constructor(private store: Store<any>) {}

  delete() {
    this .store.dispatch({
      type : ÔCONFIRM_TODO_DELETION',
      payload : { todoId : this .todo .id}
    });
    this .store.select( 'conÞrmTodoDeletionResponse' ).
      Þlter (t => t. id === this .todo .id).Þrst().
      subscribe (r => {
        // r is either true or false
      });
  }
}

http://nrwl.io
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Request 
Reply

@Component({
  selector: 'todo',
  templateUrl: './todo.component.html'
})
class TodoComponent {
  @Input() todo: Todo;

  constructor(private store: Store<any>) {}

  delete() {
    const correlationId = generateId();
    this.store.dispatch({
      type: 'CONFIRM_DELETION',
      payload: {todoId: this.todo.id, correlationId  }
    });
    this.store.select('confirmDeletionResponse').
      filter(r => r.id === correlationId  ).first().
      subscribe(r => {
        // r is either true or false
      });
  }
}

http://nrwl.io
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Request 
Reply Correlation ID

• Request-Reply 

• Coordination

http://nrwl.io
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Store
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Component

Dispatch

Side Effects

Store

Reducer

http://nrwl.io
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Action Deciders Action Transformers

Side Effects Reducer

Effects Classes

http://nrwl.io
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Action Deciders

http://nrwl.io
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class TodosEffects {
  constructor(private actions: Actions, private http: Http) {}

  @Effect() addTodo = this .actions.ofType( 'ADD_TODO' ).
    concatMap(todo => this.http.post(…).
    map(() => ({type: 'TODO_ADDED', payload: todo})));
}

Action 
Deciders Filtering Decider

http://nrwl.io
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class TodosEffects {
  constructor(private actions: Actions, private http: Http) {}

  @Effect() addTodo = this .actions.Þlter(a => a. type === 'ADD_TODO' ).
    concatMap(todo => this.http.post(…).
    map(() => ({type: 'TODO_ADDED', payload: todo})));
}

Action 
Deciders Filtering Decider

http://nrwl.io
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class TodosEffects {
  constructor(private actions: Actions) {}

  @Effect() addTodo = this.actions.typeOf('ADD_TODO').map(add => {
    if (add.payload .addLast) {
      return ({type : 'APPEND_TODO' , payload : add. payload });
    } else {
      return ({type : 'INSERT_TODO', payload : add. payload });
    }
  });
}

Action 
Deciders Content-Based Decider

http://nrwl.io
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class TodosEffects {
  constructor(private actions: Actions, private env: Env ) {}

  @Effect() addTodo = this.actions.typeOf('ADD_TODO').map(addTodo => {
    if (this .env.conÞrmationIsOn ) {
      return ({type : ÔADD_TODO_WITH_CONFIRMATIONÕ, payload : addTodo. payload });
    } else {
      return ({type : ÔADD_TODO_WITHOUT_CONFIRMATION', payload : addTodo. payload });
    }
  });
}

Action 
Deciders Context-Based Decider

http://nrwl.io
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class TodosEffects {
  constructor(private actions: Actions) {}

  @Effect() addTodo = this.actions.typeOf('REQUEST_ADD_TODO').ßatMap(add => [
    {type : 'ADD_TODO' , payload : add. payload },
    {type : 'LOG_OPERATION' , payload : { loggedAction : 'ADD_TODO' , payload : add. payload }}
  ]);
}

Action 
Deciders Splitter

http://nrwl.io
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Action 
Deciders Aggregator

class TodosEffects {
  constructor(private actions: Actions) {}

  @Effect() aggregator = this.actions.typeOf(ADD_TODO).flatMap(a =>
    zip(
      this.actions.filter(t => t.type == 'TODO_ADDED' && t.payload.id === a.payload.id).first(),
      this.actions.filter(t => t.type == ‘LOGGED' && t.payload.id === a.payload.id).first()
    )
  ).map(pair => ({ 
    type: 'ADD_TODO_COMPLETED', 
    payload: {id: pair[0].payload.id, log: pair[1].payload}
  }));
}

http://nrwl.io
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Action 
Deciders Aggregator

class TodosEffects {
  constructor(private actions: Actions) {}

  @Effect() aggregator = this .actions.typeOf(ADD_TODO) .flatMap(a =>
    zip(
      this.actions.filter(t => t.type == 'TODO_ADDED' && t.payload.id === a.payload.id).first(),
      this.actions.filter(t => t.type == ‘LOGGED' && t.payload.id === a.payload.id).first()
    )
  ).map(pair => ({ 
    type: 'ADD_TODO_COMPLETED', 
    payload: {id: pair[0].payload.id, log: pair[1].payload}
  }));
}

http://nrwl.io
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Action 
Deciders Aggregator

class TodosEffects {
  constructor(private actions: Actions) {}

  @Effect() aggregator = this.actions.typeOf(ADD_TODO).flatMap(a =>
    zip(
      this .actions.Þlter(t => t. type == 'TODO_ADDED' && t. payload .id === a.payload.id).Þrst() ,
      this .actions.Þlter(t => t. type == ÔLOGGED' && t. payload .id === a.payload .id).Þrst()
    )
  ).map(pair => ({ 
    type: 'ADD_TODO_COMPLETED', 
    payload: {id: pair[0].payload.id, log: pair[1].payload}
  }));
}
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Action 
Deciders Aggregator

class TodosEffects {
  constructor(private actions: Actions) {}

  @Effect() aggregator = this.actions.typeOf(ADD_TODO).flatMap(a =>
    zip(
      this.actions.filter(t => t.type == 'TODO_ADDED' && t.payload.id === a.payload.id).first(),
      this.actions.filter(t => t.type == ‘LOGGED' && t.payload.id === a.payload.id).first()
    )
  ).map(pair => ({ 
    type : 'ADD_TODO_COMPLETED' , 
    payload : { id : pair[ 0].payload. id, log: pair[1].payload }
  }));
}

http://nrwl.io
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Action 
Deciders Aggregator

class TodosEffects {
  constructor(private actions: Actions) {}

  @Effects() a = this.actions.typeOf(ADD_TODO).
    aggregate([ 'TODO_ADDED' , 'OPERATION_ADDED' ], (a, t) => t. payload .id === a.payload .id).
    map(pair => ({type: 'ADD_TODO_COMPLETED', payload: {id: pair[0].id}}));
}

http://nrwl.io
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Action 
Deciders Deciders

Filtering Content-Based Context-Based Splitter Aggregator

http://nrwl.io
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Action Transformers

http://nrwl.io


Narwhal Technologies Inc nrwl.io

class TodosEffects {
  constructor(private actions: Actions, private currentUser: User) {}

  @Effect() addTodo = this.actions.ofType('ADD_TODO').
    map(add => ({
       action : 'ADD_TODO_BY_USER' , 
       payload : {...add. payload , user : this .currentUser}
    }));
}

Action 
Transformers Content Enricher

http://nrwl.io
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class TodosEffects {
  constructor(private actions: Actions) {}

  @Effect() insertTodo = this .actions.ofType( 'INSERT_TODO').
    map(insert => ({
      action : 'ADD_TODO' ,
      payload : {...insert. payload , append : false }
    }));
  
  @Effect() appendTodo = this .actions.ofType( 'APPEND_TODO' ).
    map(insert => ({
      action : 'ADD_TODO' ,
      payload : {...insert. payload , append : true }
    }));
}

Action 
Transformers Normalizer & Canonical Actions

http://nrwl.io
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Deciders
Filtering Content-Based Context-Based Splitter Aggregator

Transformers
Enricher Normalizer

Reducer Side Effects

http://nrwl.io
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Composing Deciders and 
Transformers

http://nrwl.io
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Composing 
Building 
Blocks

Composing Building Blocks

Side Effects

Side Effects

Reducer

http://nrwl.io
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Composing 
Building 
Blocks

Composing Building Blocks

Side Effects Reducer
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Composing 
Building 
Blocks

Composing Building Blocks

Side Effects

Side Effects

Reducer
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class TodosEffects {
  constructor(private actions: Actions, private currentUser: User, private http: Http) {}

  @Effect() addTodo =
      this.actions.ofType('ADD_TODO').
      map(t => ({type: t.type, payload: {...payload, user: this.currentUser}})).
      map(t => t.append ? 
         ({type: 'APPEND_TODO', payload: t.payload}) : 
         ({type: 'INSERT_TODO', payload: t.payload})).
      flatMap(t => [t, {type: 'LOG_OPERATION', payload: t}]);

  @Effect() appendTodo =
      this.actions.ofType('APPEND_TODO').
      mergeMap(t => this.http.post(...));

  @Effect() insertTodo =
    this.actions.ofType(‘INSERT_TODO’).
    mergeMap(t => this.http.post(...));
}

Composing 
Building 
Blocks

Normalizer & Canonical Actions

http://nrwl.io
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class TodosEffects {
  constructor(private actions: Actions, private currentUser: User, private http: Http) {}

  @Effect() addTodo =
      this.actions.ofType('ADD_TODO').
      map(t => ({type: t.type, payload: {...payload, user: this.currentUser}})).
      map(t => t.append ? 
         ({type: 'APPEND_TODO', payload: t.payload}) : 
         ({type: 'INSERT_TODO', payload: t.payload})).
      flatMap(t => [t, {type: 'LOG_OPERATION', payload: t}]);

  @Effect() appendTodo =
      this.actions.ofType('APPEND_TODO').
      mergeMap(t => this.http.post(...));

  @Effect() insertTodo =
    this.actions.ofType(‘INSERT_TODO’).
    mergeMap(t => this.http.post(...));
}

Composing 
Building 
Blocks

Normalizer & Canonical Actions

Filtering decider
Enricher

Content-Based Decider

Splitter

Side Effects

Side Effects

http://nrwl.io
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Summary
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NgRx

Component

Dispatch

Side Effects

Store

Reducer
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Categories of Actions

Commands Documents Events

http://nrwl.io
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Categories of Actions

Commands 
• May provide a reply 
• Single handler 

Events/Documents 
• Do not expect a reply 
• Multiple handlers

http://nrwl.io
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Deciders
Filtering Content-Based Context-Based Splitter Aggregator

Transformers
Enricher Normalizer

Reducer Side Effects
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Composing Building Blocks

Side Effects

Side Effects

Reducer
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Summary

¥ Resources

• Nrwl: nrwl.io & blog.nrwl.io

• Essential Angular Book: https://gum.co/essential_angular

• Angular Router Book: https://leanpub.com/router

• Upgrading Angular Applications Book: https://leanpub.com/ngupgrade

http://nrwl.io
http://nrwl.io
http://blog.nrwl.io
https://leanpub.com/router
https://leanpub.com/ngupgrade


Narwhal Technologies Inc nrwl.io

Thank you!

Victor Savkin
Co-Founder, Nrwl
victor@nrwl.io | @victorsavkin
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