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ᰓᰓໟᶎᇇ

Ԇᥝኴᶎጱ UI ֵአ Web ದ๞

IM User DING Contact …

RPC

Angular React

Nw.js C++  CefNative

JavaScript
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10 ์ղӤᕚٖၥ Web ᇇ๜҅ᥴ٬ԧᰓᰓࢫᴚٖ᮱ဋ᭗ጱපሲ

11 ์ղֵአ nw.js ۱ᤰԧᒫӞӻໟᶎᒒ೭݄ڊತአಁڠو

ᩬ஑ԧڠوአಁጱݗᏧ҅ᕳڠوአಁԧמஞ



Web



ໟᶎ App



ᰓᰓጱᇙᅩ

ӱ॔ۓ๥ ਫ෸௔ᥝ࿢ṛ

IM ၾ௳ 
ၾ௳૪᧛๚᧛ᇫா 
ᗭᐬ᥺ 
ᗭےՈڢᴻՈ 
DING ၾ௳ 
DING ॔ࢧ 
አಁๅද१؟ 
አಁๅදአಁݷ 
አಁๅදᇫா 
…



ӱ॔ۓ๥ -> դᎱ॔๥

ᰓᰓᬯپଙ౮ᳩԅӞӻय़ଫአ



դᎱ॔๥

• Ӥጯӻ RPC ളݗ 
•  ᐿၾ௳വᭆ܈پ
• 10W + ᤈդᎱ 
• ཛྷׁࣘᩢىᔮ॔๥ 
• හഝཛྷࣳ॔๥

IM User

DING Contact



Ӥጯӻ RPC ളݗ

• ള࣎ࣈݗฎՋԍҘ 
• ളݗጱ݇හฎՋԍҘ 
• ളݗጱᬬࢧ꧊ฎՋԍҘ



import axios from 'axios'; 
export const getUserByUid = (uid) => { 
    return axios.get('/users?id=' + uid).then((response) => { 
        return response.data; 
    }); 
}; 
getUserByUid(123).then((user) => { 
    console.log(user.avatar); 
    console.log(user.bio); 
}); 

ളݗጱᬬࢧ꧊

User ํߺԶં௔Ҙ

• ဳ᯽Ҙ෈໩Ҙ 

• ፡դᎱҘ 

• ᪒Ӟེ҅console ڊ๶Ҙ



{ 
  "uid": 12345, 
  "nickName": "ԯᴬ", 
  "sex": "M", 
  "avatar": "@xfdjj", 
  "isActive": true, 
  "org": { 
    “orgName”: “ᰓᰓ”, 
    “orgId”: “0001” 
} 
} 

෱๗ᕮ຅ᓌ҅ܔӧ਻ฃڊᲙ

User හഝཛྷࣳ



{ 
  "uid": 12345, 
  "nickName": "ԯᴬ", 
  "sex": "M", 
  "avatar": "@xfdjj", 
  "bio": "Web Developer", 
  "isActive": true, 
  "org": { 
    "mainOrgId": "00001", 
    "orgList": [ 
      { 
        "orgId": "00001", 
        "orgName": "ᰓᰓ", 
        "departmentList": [ 
          { 
            "departId": "0001", 
            "departName": "ڹᒒ" 
          } 
        ] 
      } 
    ] 
  } 
} 

ӱ᩼ۓ๶᩼॔๥҅හഝཛྷࣳԞᵋԏ॔๥

User හഝཛྷࣳ

ਫᴬጱහഝཛྷࣳ҅ྲᬯӻᬮᥝ॔๥ጱग़



{ 
  "uid": 12345, 
  "nickName": "ԯᴬ", 
  "sex": "M", 
  "avatar": "@xfdjj", 
  "bio": "Web Developer", 
  "isActive": true, 
  "org": { 
    "mainOrgId": "00001", 
    "orgList": [ 
      { 
        "orgId": "00001", 
        "orgName": "ᰓᰓ", 
        "departmentList": [ 
          { 
            "departId": "0001", 
            "departName": "ڹᒒ" 
          } 
        ] 
      } 
    ] 
  } 
} 

ӻՈአಁဌํ “org” ᬯӻਁྦྷ

let mainOrgId = user.org.mainOrgId;

Uncaught TypeError: Cannot read property 'mainOrgId' of undefined

ᰓᰓ้ᕪᇨᬦጱᲙ

User හഝཛྷࣳ



ইຎֵአ TypeScript



// user.ts 
import axios from 'axios'; 

export enum SEX { 
    Male = 'M', 
    Female = 'F' 
} 
export interface IDepartment { 
    departId: string; 
    departName: string 
} 
export interface IOrgItem { 
    orgId: string; 
    orgName: string; 
    departmentList: IDepartment[]; 
} 
export interface IOrg { 
    mainOrgId: string; 
    orgList: IOrgItem[]; 
} 

export interface IUser { 
    uid: number; 
    nickName: string; 
    sex: SEX, 
    avatar: string, 
    bio: string, 
    isActive: boolean, 
    org?: IOrg 
} 
export const getUserByUid = (uid: number): Promise<IUser> => { 
    return axios.get('/users?id=' + uid).then((response) => { 
        return response.data as IUser; 
    }) 
}; 

getUserByUid(123).then((user) => { 
    console.log(user.avatar); 
    console.log(user.bio); 
}) 

User හഝཛྷࣳ



ํප᭿ݢعᭌં௔᧏አ

User හഝཛྷࣳ



• ಋٟ॔๥ጱ types ྲ᫾Ἃᅸ 

• ಋٟጱ types ெԍ؉޾ک๐ۓᒒᬬࢧ꧊ӞᛘҘ

ਮಁᒒ޾๐ۓᒒׁᩢݶӞॺൈᬿ෈կኞ౮դᎱ

ᛔۖኞ౮ଃํ types ጱ RPC դᎱ



ᛔۖኞ౮ଃํ types ጱ RPC դᎱ

ൈᬿളݗጱ IDL ෈կғ

ᔄ֒ Java Interface



.idl IDL AST .ts
IDL Parser

IDL Parser ๜᫝Ԟᥝ॒ቘ॔๥ጱහഝཛྷࣳ҅Ԟֵአ TS ᖫٟ

ᛔۖኞ౮ଃํ types ጱ RPC դᎱ



ᛔۖኞ౮ጱդᎱғ

ᛔۖኞ౮ଃํ types ጱ RPC դᎱ



ᛔۖኞ౮ଃํ types ጱ RPC դᎱ

.idl

TS JS OC C++ Android  
Java

Server 
Java

ᛔۖኞ౮ݱӻᒒጱդᎱ



Ջԍฎ TypeScript
TypeScript

ES7 (ES.next)

ES6

ES5



Ջԍฎ TypeScript
• ฎங᫫୏ݎጱعᩇ҅୏რጱᖫᑕ᧍᥺̶


• Anders Hejlsberg ฎ໐ஞ୏ݎᘏ҅ຝ຅૵̶՜ݶ෸Ԟฎ C# 
ጱḒଅຝ຅૵̶


• ਙฎ JavaScript ጱ᩻ᵞّ҅਻ ES5, ES2015, 
ES2016,ES2017 զ݊๚๶ጱӞԶຽ̶ٵ


• ਙጱᖫᦲᕮຎฎ JavaScript  ҅ݢզᬩᤈࣁၨᥦ҅࢏Node.js 
ٌ݊՜ JavaScript ሾहӥ̶


• ਙඪ೮ TS ޾ JS Ⴐአ҅ඪ೮᭑ྍᬢᑏ֦ጱդᎱ̶



TypeScript ᐒݎ܄઀ఘ٭

• य़ᰁጱֵአ JS ٟጱପ҅ඪ೮ TypeScript̶ֺই React, Vue, 
Angular1.x, Redux, React-redux, lodash, moment ᒵᒵ̶


• உग़य़ࣳ୏რᶱፓֵአ ts ֢ԅ୏ݎ᧍᥺ֺ҅ই Angular 2+, 
RxJS , cycle.js, vscode, ant-design ᒵᒵ̶


• Ԇၞጱ IDE / ᖫᬋ࢏᮷ඪ೮ TypeScript, ֺই WebStorm, 
VSCode, VSStudio, Sublime, Atom, Eclipse, Emacs, Vim ᒵ
ᒵ̶



TS ૡᑕ୚አ JS ཛྷࣘ

TS ཛྷࣘ JS ཛྷࣘ 
node_modules/react

import

୏ސ allowJs ᖫᦲᭌᶱ

ᬯ᮱ړդᎱฎဌํ Type Check ጱ

TS ཛྷࣘ

JS ཛྷࣘ 
node_modules/react

क़೯ types 
node_modules/@types/

react

import

ᛔۖ੔ತ type ෈կ



TS ૡᑕ୚አ JS ཛྷࣘ

@types ӥํ 3K+ ጱཛྷࣘ

ᬯԶཛྷࣘಓᓕࣁ  DefinitelyTyped/DefinitelyTyped Github ՙପ҅႗ፍԧԆၞጱ JS ཛྷࣘ



ইຎ֦ํٖ᮱ପֵአ JS ٟጱ֦҅ݢզஉො׎ጱԅਙीے .d.ts type ෈կ

TS ૡᑕ୚አ JS ཛྷࣘ

package.json ᯾೰ਧ types ෈կ

{ 
  “main”: “./entry.js”, 
  “types”: “./entry.d.ts”   
}



Ԇၞ໛ຝඪ೮ఘ٭



import { Component } from '@angular/core'; 

@Component({ 
  selector: 'app-root', 
  templateUrl: './app.component.html', 
  styleUrls: ['./app.component.css'] 
}) 
export class AppComponent { 
  title = 'app'; 
  countryList: string[]; 
  constructor() { 
    this.countryList = ['china', 'USA']; 
  } 
} 

Angular ಘ઀ԧ TSֵ҅஑ template Ԟٍ॓ Type Check ጱᚆێ
ֵአ Angular AOT ᖫᦲොୗ҅ཛྷ຃տݒ౮ TS դᎱ҅ፗളٍ॓ԧ Type Check



import Vue from 'vue'; 
import Component from 'vue-class-component'; 

@Component({ 
    template: require('./home.html') 
}) 
export class HomeComponent extends Vue { 
    package: string = 'vue-webpack-typescript'; 
} 

https://vuejs.org/v2/guide/typescript.html

෫ಸᲙ҅dev ཛྷୗ҅build ҅Chrome ഴ࣐ݣګ෫ಸᲙ

ཛྷ຃ғhttps://github.com/ducksoupdev/vue-webpack-typescript



TypeScript ඪ೮ jsx ᧍ဩ҅jsx ӧฎ“ཛྷ຃”҅ᘒฎ js҅ಅզ Type Check ඪ೮ጱஉঅ



੒ଫጱ typeکզ໑ഝ switch case ጱ๵կ҅ᛔۖත඼ݢ



ሿࣁ੪୏তֵአ TS

http://www.typescriptlang.org/docs/handbook/migrating-from-javascript.html
http://www.typescriptlang.org/docs/handbook/integrating-with-build-tools.html

• ਙඪ೮ TS ޾ JS Ⴐአ҅ඪ೮᭑ྍᬢᑏ֦ጱդᎱ


• ਙฎ ES ጱ᩻ᕆّ҅਻ ES դᎱ


• ොݱ޾׎ᐿ຅ୌૡٍᵞ౮



୑ྍ᭦ᬋጱ॒ቘ



୑ྍ᭦ᬋጱ॒ቘ
Ⴙᬰୗ൤ᔱ

Ԇ൤ᔱ

մӱ᭗ᦔ୯൤ᔱ অ݋൤ᔱ ๜ࣈᘱॠᦕ୯൤ᔱ

ձ఺Ӟӻളݗᬬࢧ੪୏ত
Ⴙᬰୗ჉ວ



Ⴙᬰୗ൤ᔱ

var mainSearch = function(keyword) { 
    var workerList = [ 
        orgSearch(keyword), 
        friendSearch(keyword), 
        localMsgSearch(keyword) 
    ]; 
    var result = []; 
    workerList.forEach(function(item){ 
        item.then(function (data) { 
            result.push(data); 
            if (result.length === workerList.length) { 
                searchEventEmitter.emit('finish', rebuildSearchResult(result)); 
            } else{ 
                searchEventEmitter.emit('update', rebuildSearchResult(result)); 
            } 
        }) 
    }); 
}; 

੒ԭํݝӞེᬬࢧ꧊ጱ୑ྍ API҅አ 
Promise உᭇ̶ݳ

mainSearch ᵱᥝํग़ེ emit value҅Promise ෫ဩ
ֵአ҅ݝᚆֵአԪկ౲ᘏ callback



var onKeywordChange = function(keyword) { 
    mainSearch(keyword); 
    this.isSearching = true; 
}; 

searchEventEmitter.on('update', function (result) { 
    this.searchResult = result; 
}); 

searchEventEmitter.on('finish', function (result) { 
    this.searchResult = result; 
    this.isSearching = false; 
}); 

Bug: Race Condition

Ⴙᬰୗ൤ᔱ



var mainSearch = function(keyword, taskId) { 
    var workerList = [ 
        orgSearch(keyword), 
        friendSearch(keyword), 
        localMsgSearch(keyword) 
    ]; 
    var result = []; 
    workerList.forEach(function(item){ 
        item.then(function (data) { 
            result.push(data); 
            if (result.length === workerList.length) { 
                searchEventEmitter.emit('finish', rebuildSearchResult(result), taskId); 
            } else{ 
                searchEventEmitter.emit('update', rebuildSearchResult(result), taskId); 
            } 
        }) 
    }); 
}; 

Ⴙᬰୗ൤ᔱ



var taskId = 0; 
var onKeywordChange = function(keyword) { 
    taskId++; 
    mainSearch(keyword, taskId); 
    this.searchResult = {}; 
    this.isSearching = true; 
}; 

searchEventEmitter.on('update', function (result, _taskId) { 
    if (_taskId === taskId) { 
        this.searchResult = result; 
    } 
}); 

searchEventEmitter.on('finish', function (result, _taskId) { 
    if (_taskId === taskId) { 
        this.searchResult = result; 
        this.isSearching = false; 
    } 
}); 

Ⴙᬰୗ൤ᔱ

ीےᇫாڣෙ҅ᥴ٬ Race Condition



ইຎֵአ RxJS

Ⴙᬰୗ൤ᔱ



const mainSearch = function(keyword){ 
    return Rx.Observable.merge( 
        Rx.Observable.fromPromise(orgSearch(keyword)), 
        Rx.Observable.fromPromise(friendSearch(keyword)), 
        Rx.Observable.fromPromise(localMsgSearch(keyword)) 
    ).scan((acc, value) => { 
        if (value.type === 'org') { 
            acc.org = value.data; 
        } else if (value.type === 'friend') { 
            acc.friend = value.data; 
        } else if (value.type === 'localMsg') { 
            acc.localMsg = value.data; 
        } 
        return acc; 
    }, {}); 
}; 

Ⴙᬰୗ൤ᔱ

ᔄ֒ Array.prototype.reduce҅ 
๊ഘڹᶎֺৼ᯾ጱ rebuildSearchResult

Observable ᶋଉঅጱൈᬿԧᬯᐿᵱᥝग़ེ emit value ጱ୑ྍ API



Ⴙᬰୗ൤ᔱ

Promise

Value

fromPromise

ᤒᐏ next value҅ᒉᕚᤒᐏ complete҅ᓞ१ᤒᐏ෸ᳵࢺ

V0

V1

V2

Observable.merge

V0 V1 V2



const keyword$ = new Rx.Subject(); 
const onKeywordChange = function(keyword) { 
    keyword$.next(keyword); 
}; 

keyword$.switchMap((keyword) => { 
    return Rx.Observable.merge( 
        Rx.Observable.of({}), 
        mainSearch(keyword) 
    ).materialize(); 
}).subscribe((item) => { 
    if (item.kind === 'N') { 
        this.isSearching = true; 
        this.searchResult = item.value; 
    } else if (item.kind === 'C') { 
        this.isSearching = false; 
    } 
}); 

Ⴙᬰୗ൤ᔱ

ᥴ٬ Race Condition



Ⴙᬰୗ൤ᔱ
K0 K1

  switchMap( return merge({}, mainSearch(keyword)) )

V00 V10V01 V11 V12

V02

switchMap ᛔۖ஺ኼԏڹጱ projected Observable Ծኞጱ꧊҅ฎᥴ٬ Race Condition ጱঅଆಋ



୑ྍ᧣አ
Ⴙᬰୗӱۓ

• ൤ᔱ

• ෈կӤփ҅ӥ᫹

• Profile ᧇఘ̶ च๜ Profile -> ਠෆ Profile

ᵱᥝ Cancel ጱ୑ྍ API
• 
๗᯾ૡ֢ጱ୑ྍ APIޮ޸Component ኞ ࣁ
• አಁԻ԰Ծኞጱᵱᥝ Cancel ጱ࣋ว

ֵአ Rx.js Observable ݢզๅঅๅፗᥡጱൈᬿᬯԶ API҅ 
ଆ֦ۗࣁᲙᖓ॔๥ጱ୑ྍ API ᧣አӾ੝ᇨᲙ
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Q&A

ᰓᰓӤ൤ᔱ allenm56 ޾౯Իၞ


