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Что такое RN?

Build native mobile apps using JavaScript and React

A React Native app is a real mobile app





Metro Bundler 
HTTP: 8081

Browser: 
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Babel



Metro (Bundler)

ES6+ JSX

Babel

Polyfill



ES 2015

Common JS

Async / Await

JSX



export default class App extends Component<{}> { 
    render = () => ( 
        <View style={styles.container}> 
            <Image 
                source={require('./assets/logo.png')} 
            /> 
            <Text style={styles.spb}>Piter</Text> 
            <Text style={styles.year}>2018</Text> 
        </View> 
    ) 
} 
const styles = StyleSheet.create({ 
    container: { 
        flex: 1, 
        justifyContent: 'center', 
        alignItems: 'center', 
        backgroundColor: '#000', 
    }, 
    spb: { 
        fontSize: 56, 
        color: '#fff' 
    }, 
    year: { 
        fontSize: 24, 
        color: '#DB39C1' 
    } 
});



<View style={styles.container}> 
    <Image 
        source={require('./assets/logo.png')} 
    /> 
    <Text style={styles.spb}>Piter</Text> 
    <Text style={styles.year}>2018</Text> 
</View>

<View> - блочный элемент 
<Text> - текст



JavaScriptCore

Android iOS

 Debug

Chrome / V8

WebSocket

Android TV iOS TV

http://trac.webkit.org/wiki/JavaScriptCore
http://trac.webkit.org/wiki/JavaScriptCore


JavaScriptCore

https://github.com/facebook/android-jsc

Evaluate JavaScript programs from within an app, 
and support JavaScript scripting of your app.

iOS Android

ExternalBuilt-in

http://trac.webkit.org/wiki/JavaScriptCore


32 bit

Осторожно спойлеры!

iOS Android

64 bit

https://github.com/SoftwareMansion/jsc-android-buildscripts







Изучение внутренностей 😜



public class MainApplication extends Application { 
    private final ReactNativeHost mReactNativeHost = new ReactNativeHost(this) 
{ 
        @Override 
        protected List<ReactPackage> getPackages() { 
            return Arrays.asList( 
                    new MainReactPackage(), 
            ); 
        } 
    }; 
}

MainApplication.java



JSC

Application

RNHost



MainActivity

import com.facebook.react.ReactActivity; 

public class MainActivity extends ReactActivity { 

    /** 
     * Returns the name of the main component registered from JavaScript. 
     * This is used to schedule rendering of the component. 
     */ 
    @Override 
    protected String getMainComponentName() { 
        return “app_name”; 
    } 
}



JSC

Activity

Application

RNHost



public abstract class ReactActivity extends Activity { 

  private final ReactActivityDelegate mDelegate; 

  protected ReactActivity() { 
    mDelegate = new ReactActivityDelegate(this, getMainComponentName()); 
} 

  @Override 
  protected void onCreate(Bundle savedInstanceState) { 
    mDelegate.onCreate(savedInstanceState); 
  } 

  @Override 
  protected void onPause() { 
    mDelegate.onPause(); 
  } 

  @Override 
  protected void onResume() { 
    mDelegate.onResume(); 
  } 

  @Override 
  protected void onDestroy() { 
    mDelegate.onDestroy(); 
  } 
}



JSC

Activity

Delegate

Application

RNHost



ReactActivityDelegate

protected void onCreate(Bundle savedInstanceState) { 
loadApp(mMainComponentName); 
} 

protected void loadApp(String appKey) { 
  mReactRootView = createRootView(); 
  mReactRootView.startReactApplication( 
    getReactNativeHost().getReactInstanceManager(), 
    appKey, 
    getLaunchOptions()); 
  getPlainActivity().setContentView(mReactRootView); 
} 



JSC

Activity

Delegate

BaseView

Application

RNHost



Есть ли Android разработчики в зале?



 

 

  

https://developer.android.com/reference/android/app/Activity.html?hl=ru#onCreate(android.os.Bundle)
https://developer.android.com/reference/android/app/Activity.html?hl=ru#onDestroy()
https://developer.android.com/reference/android/app/Activity.html?hl=ru#onRestoreInstanceState(android.os.Bundle)
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Native Code JS Thread

Android/iOS (Platform)

“Bridge” 
MessageQueue

Коммуникация JS <=> Native



Коммуникация JS <=> Native
» JavaScript -> Native 
» Native -> JavaScript



Вызов нативного кода из JS

var RNDeviceInfo = require(‘react-native') 
.NativeModules 
.RNDeviceInfo; 

export default { 
  getUniqueID: function() { 
    return RNDeviceInfo.uniqueId; 
  }, 
  getInstanceID: function() { 
    return RNDeviceInfo.instanceId; 
  }, 
};



index.js NativeModules



let NativeModules : {[moduleName: string]: Object} = {}; 

if (global.nativeModuleProxy) { 
  NativeModules = global.nativeModuleProxy; 
} else { 
 // remote by debug JS 
} 

export NativeModules; 

NativeModules = Proxy[]



index.js NativeModules DeviceInfo



DeviceInfo = Proxy[] -> genModule -> genMethod

// promise 
new Promise((resolve, reject) => { 
  BatchedBridge.enqueueNativeCall(moduleID, methodID, args, 
    (data) => resolve(data), 
    (errorData) => reject(createErrorFromErrorData(errorData))); 
}) 

// sync 
global.nativeCallSyncHook(moduleID, methodID, args); 

// async 
BatchedBridge.enqueueNativeCall(moduleID, methodID, args, onFail, onSuccess); 

promise/sync/async



index.js NativeModules DeviceInfo

MessageQueue 
(BatchedBridge)



const MODULE_IDS = 0; 
const METHOD_IDS = 1; 
const PARAMS = 2; 

this._queue = [[], [], [], 0]; 
this._queue[MODULE_IDS].push(moduleID); 
this._queue[METHOD_IDS].push(methodID); 
this._queue[PARAMS].push(params);

enqueueNativeCall



index.js NativeModules DeviceInfo

MessageQueue 
(BatchedBridge)

enqueueNativeCall 
nativeFlushQueue

__spy

facebook::react::NativeToJsBridge



Как примерно это выглядит



import MessageQueue 
from 'react-native/Libraries/BatchedBridge/MessageQueue' 

MessageQueue.spy(true);

MessageQueue - Spy Mode



React Native
Snoopy



1 N->JS  RCTEventEmitter.receiveTouches({…})                    
2 JS->N : Timing.createTimer([3,130,1520964688746,false]) 
3 JS->N : Timing.createTimer([4,500,1520964688747,false]) 
4 JS->N : UIManager.setJSResponder([3,false]) 
5 N->JS : RCTEventEmitter.receiveTouches({…})                   
6 JS->N : UIManager.clearJSResponder([]) 
7 JS->N : Timing.deleteTimer([4]) 
8 JS->N : Timing.deleteTimer([3])

Touch System Example - <TouchableWithoutFeedback />



N->JS : AppRegistry.runApplication(["demorn",{"rootTag":61,"initialProps":{}}]) 
JS->N : UIManager.createView([2,"RCTRawText",61,{"text":"Welcome to CodeFest 2018!"}]) 
JS->N : UIManager.createView([3,"RCTText",61,{"fontSize":42,"textAlign":"center","margin":
10,"accessible":true,"allowFontScaling":true,"ellipsizeMode":"tail"}]) 
JS->N : UIManager.setChildren([3,[2]]) 
JS->N : UIManager.createView([4,"RCTView",61,{"flex":
1,"justifyContent":"center","alignItems":"center","backgroundColor":4294311167}]) 
JS->N : UIManager.setChildren([4,[3]]) 
JS->N : UIManager.createView([5,"RCTView",61,{"pointerEvents":"box-none","flex":1}]) 
JS->N : UIManager.setChildren([5,[4]]) 
JS->N : UIManager.createView([6,"RCTView",61,{"flex":1,"pointerEvents":"box-none"}]) 
JS->N : UIManager.setChildren([6,[5]]) 
JS->N : UIManager.setChildren([61,[6]])

Layout



JSX

<View style={styles.container}> 
  <Text> 
    Welcome to HolyJS 2018! 
  </Text> 
</View>



JSX -> JS

<View style={styles.container}> 
  <Text> 
    Welcome to CodeFest 2018! 
  </Text> 
</View>

React.createElement( 
  View, 
  { style: styles.container }, 
  React.createElement( 
    Text, 
    null, 
    "Welcome to CodeFest 2018!" 
  ) 
);



JSX -> UI

JSX React.createElement ?



This is an experimental package for creating custom React renderers.
Its API is not as stable as that of React, React Native, or React DOM, and does not follow the common versioning scheme.
Use it at your own risk.

react-reconciler

var Reconciler = require('react-reconciler'); 

var ReconcilerConfig = { 
  // You'll need to implement some methods here. 
  // See below for more information and examples. 
}; 

var MyRenderer = Reconciler(ReconcilerConfig); 

var RendererPublicAPI = { 
  render(element, container, callback) { 
    // Call MyRenderer.updateContainer() to schedule changes on the roots. 
    // See ReactDOM, React Native, or React ART for practical examples. 
  } 
}; 

module.exports = RendererPublicAPI; 



JSX -> UI

JSX React.createElement React

RN Reconciler



var NativeRenderer = reactReconciler({ 
    createInstance: function(…) { 
      UIManager.createView( 
        hostContext, 
        type.uiViewClassName, 
        rootContainerInstance, 
        viewConfig 
      ); 
    }, 
    createTextInstance: function(...) { 
      UIManager.createView(..., { 
        text: text 
      }); 
    }, 
    finalizeInitialChildren: function(parentInstance) { 
      UIManager.setChildren(parentInstance._nativeTag, nativeTags); 
    }, 

… 
}

Renderer/ReactNative



<Text /> What is it?

var RCTText = createReactNativeComponentClass( 
  viewConfig.uiViewClassName, 
  () => viewConfig, 
); 
var RCTVirtualText = RCTText; 

const Text = createReactClass({ 
  displayName: 'Text', 
  render(): React.Element<any> { 
      return <RCTText {...props} />; 
  }, 
}); 



FabricUIManager and UIManager

https://github.com/facebook/react/blob/master/packages/react-native-renderer/src/ReactFabricRenderer.js

FabricUIManager UIManager
- UIManager.measure 
- UIManager.measureInWindow 
- UIManager.measureLayout 
- UIManager.updateView

- appendChild 
- appendChildToSet 
- createNode 
- cloneNode 
- cloneNodeWithNewProps 
- cloneNodeWithNewChildrenAndProps 
- cloneNodeWithNewChildren

Shared Java/Objc



JSX -> UI

JSX React.createElement React

RN ReconcilerUIManager 
FabricUIManager



Yoga
PERFORMANCE CROSS PLATFORM EASY TO LEARN

Used by



JSX -> UI

JSX React.createElement React

RN ReconcilerUIManager 
FabricUIManagerYoga



Вызов JS из нативного кода



Вызов JS из нативного кода



class AppState extends NativeEventEmitter { 
  constructor() { 
    super(RCTAppState); 

    this.addListener( 
      'appStateDidChange', 
      (appStateData) => { 
        this.currentState = appStateData.app_state; 
      } 
    ); 
  } 
}



@ReactModule(name = "AppState") 
public class AppStateModule extends ReactContextBaseJavaModule 
        implements LifecycleEventListener { 

  @Override 
  public void onHostResume() { 
    mAppState = "active"; 
    sendAppStateChangeEvent(); 
  } 

  @Override 
  public void onHostPause() { 
    mAppState = "background"; 
    sendAppStateChangeEvent(); 
  } 

  private void sendAppStateChangeEvent() { 
    WritableMap appState = Arguments.createMap(); 
    appState.putString("app_state", mAppState); 

    getReactApplicationContext().getJSModule(RCTDeviceEventEmitter.class) 
            .emit("appStateDidChange", appState); 
  } 
}



JavaScript Timers



JSTimers.js

•setTimeout                      -> NativeModule.Timing.createTimer
•setInterval                       -> NativeModule.Timing.createTimer
•setImmediate                  -> immediates: Array<number>
•requestAnimationFrame -> NativeModule.Timing.createTimer
• requestIdleCallback        -> requestIdleCallbacks: Array<number>













1



2



3



4



В

Где ошибка?



Работа с сетью 🕸



Fetch API 🚀
async function getUser(id: string): Promise<any> { 
    try { 
        const response = await fetch( 
            `https://mysuper.api/v1/user/${id}` 
        ); 

        if (response.status === 200) { 
            return (await (await response.clone()).json()); 
        } 
    } catch {} 

    throw new Error('Unexpected!'); 
}



react-native/Libraries/Network/fetch.js
 /* globals Headers, Request, Response */ 

'use strict'; 

import whatwg from 'whatwg-fetch'; 

if (whatwg && whatwg.fetch) { 
  module.exports = whatwg; 
} else { 
  module.exports = {fetch, Headers, Request, Response}; 
} 



Мало кто вспомнит, Мало кто поймет

Ajax / Web 2.0

XMLHttpRequest



fetch-wg

XMLHttpRequest

Networking

OkHttp

Android

NSURLRequest

iOS



А как мы асинхронно отсылали файлы без 
перехода?)

<form action="do_stuff.aspx" method="post" target="my_iframe"> 
    <input type="submit" value="Do Stuff!" /> 
</form> 

<!-- when the form is submitted, the server response will appear in this iframe --> 
<iframe name="my_iframe" src="not_submitted_yet.aspx"></iframe> 



Ограничение производительности в RN



#1 JSC Heavy Load

work(milliseconds) { 
    console.log('work start'); 

    const start = new Date().getTime(); 

    for (let i = 0; i < 1e7; i++) { 
        if ((new Date().getTime() - start) > milliseconds) { 
            break; 
        } 
    } 

    console.log('work finish'); 
}



#1 JSC Blocking



#2 Hight Message Queue traffic (The Bridge)

spamBridge() { 
    for (let i = 0; i <  500 ; i++) { 
        this.initTimer(); 
    } 
} 

initTimer() { 
    const that = this; 
    setTimeout(function() { 
        that.initTimer(); 
    }, 1); 
}





Лагает, но не лагает

- JS Thread - heavy load 
- “The bridge” thread - heavy load 
- UI Thread (main) - ok







Animations 🌈



<ParallaxView> 
<View> 
… 

</View> 
</ParallaxView>



export default class Profile extends Component { 
  onScroll(event) { 

this.setState({ 
   headerHeight: countHeaderHeight(event.y)  
}); 

  } 

  // Render + transform from this.state 
  render() {} 
}

Идея #1 - State - legacy RN < 0.43



export default class Profile extends Component { 
  onScroll(event) { 

this.refs[‘container’].setNativeProps(…); 
  } 

  render() {} 
}

Идея #2- State + Direct Manipulation



Идея #3 - Native Component



Идея #4 Animated.*

state = { 
  scrollY: new Animated.Value(0), 
}; 

<View> 
  <Animated.ScrollView 
    style={styles.fill} 
    scrollEventThrottle={16} 
    onScroll={Animated.event( 
      [{ nativeEvent: { contentOffset: { y: this.state.scrollY } } }], 
    )} 
  > 
    {this._renderScrollViewContent()} 
  </Animated.ScrollView> 
</View> 



Идея #4 Animated.*

UIView 
android.View

Driver 
timing Props



» JS: requestAnimationFrame 
» JS: Calculate props -> <View /> 
» JS: View. setNativeProps 
» JS to Native bridge 
» UIView / android.View updated



Animated.* 
Hight Message Queue traffic



Идея #5 Animated.* + useNativeDriver

<View> 
  <Animated.ScrollView 
    style={styles.fill} 
    scrollEventThrottle={ 1 } 
    onScroll={Animated.event( 
      [{ nativeEvent: { contentOffset: { y: this.state.scrollY } } }], 
      { useNativeDriver: true } 
    )} 
  > 
    {this._renderScrollViewContent()} 
  </Animated.ScrollView> 
</View> 



Идея #5 Animated.* + useNativeDriver

» JS: requestAnimationFrame 
» JS: Calculate props -> <View /> 
» JS: View. setNativeProps 
» JS to Native bridge 
» Native: CADisplayLink / android.View.Choreographer 
» Native: Calculate and update Props 
» UIView / android.View updated



Animated.* + useNativeDriver 
Hight Message Queue traffic



Animated.* vs Animated.* + useNativeDriver 



Реальные примеры 🤓



class ProfileRepositories extends PureComponent<Props> { 
    componentDidMount() { 
        this.props.fetchRepositories(this.props.navigation.getParam('id')); 
    } 

    render() { 
        const { repositories } = this.props.state; 

        return ( 
            <FlatList 
                style={styles.list} 
                data={repositories} 
                keyExtractor={(repository: RepositoryEntity) => repository.id} 
                renderItem={ 
                    ({ item }) => ( 
                        <RepositoryRow 
                            repo={item} 
                            onPress={() => showRepository(item)} 
                        /> 
                    ) 
                } 
                onEndReachedThreshold={0.5} 
                ItemSeparatorComponent={RowSeparator} 
            /> 
        ); 
    } 
}



export function fetchRepositories(username: string): ThunkAction { 
    return dispatch => { 
        dispatch({ 
            type: PROFILE_REPOSITORIES_REQUEST 
        }); 

        try { 
            const payload = getRepositoriesByUsername( 
                username, 
                { 
                    sort: 'pushed', 
                    'per_page': 50 
                } 
            ); 

            dispatch({ 
                type: PROFILE_REPOSITORIES_REQUEST_SUCCESS, 
                payload 
            }); 
        } catch (e) { 
            dispatch({ 
                type: PROFILE_REPOSITORIES_REQUEST_FAIL 
            }); 
        } 
    }; 
} 



Выводы
• Ничего страшного внутри нету 
• JavaScript разработчики заменят всех 
• Инкапсуляция кода над платформами 
• Нативные модули пишутся только когда 
вы четко знаете что это единственный 
вариант



3 Вопроса - 3 Ответа 🤓



Что будет если Facebook прекратит разработку 
React Native?

Жить дальше…



У нас есть команда iOS так и Android 
разработчиков, мы хотим писать новый 

функционал на RN, что делать?

Жить дальше…



Facebook диктует @flow как статический 
анализатор во всех примерах, но как же 

typescript?

@types/react-native



https://github.com/ovr

https://github.com/ovr/ghubber

talk@dmtry.me

https://telegram.me/ovrweb

Вопросы?)

https://github.com/ovr
https://github.com/ovr/ghubber
mailto:talk@dmtry.me
https://telegram.me/ovrweb

