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[Tpobnembl JavaScript

>  Tununsauus
>  YPOBEHb NoaaepKKu
> Developer Experience



Tvnnsauun

B JavaScript cnabasa guHamuyeckas Tunusauus




Tvununszauus

B JavaScript auHamun4yeckasa Tunusauua

COm\pile —l'im-e




Tvnnsauun

B JavaScript auHamun4yeckasa Tunulauuma

> HeTt 3awuTbl OT OLUIMOOK BO BPEMSA HANMCAHUSA KOOA
> MHoro becrnone3Horo Kkoga c npoBepKkamMmu Ha TUMbI

>  MeHbLue BO3MOXKHOCTEN AN ONTUMKU3aUnm



Tvnnsauun

B JavaScript cnabasa tTunusauus

4 + |7|; // |47|
4 %« "7 /] 28
2 + true: /] 3

false - 3: /] -3



YpoBeHb noaaepXKu

Haw Kog ncnonHsieTcsa B pa3fiMdHbIX cpepax

b

Google Chrome

Anpekc.bpaysep

Safari

Opera

Firefox

Android Browser

Samsung Internet

Internet Explorer

Edge

MIUI browser

UC Browser

Amigo

OcTanbHble

[1aHHbIe U3 oTyeTa «AHgekc.Pagapa» Ha 10 anpena 2019

7916 145 845

4076271731

2071742519

1081570904

955 857 494

594 230 694

518 875 151

403732235

314114728

265 688 455

85215796

59642733

1528 155 280

39,84 %

20,51 %

10,43 %

5,44 %

4,81 %

2,99 %

2,61%

2,03%

1,58 %

1,34 %

0,43 %

0,30%

7,69 %



Tabnuua cCoBMeCTUMOCTMH

https://kangax.qgithub.io/compat-table
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https://kangax.github.io/compat-table

Developer Experience

B IDE cnabbin aBTOKOMNNUT U pedpaKTOPUHIU

'use strict';
(parameter) name: any

function hello(name) A
console.log(name);

}
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TpaHcnunauus

Obwure npuHUUnbI
Kotlin
Babel

TypeScript

WOV WV WV
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TpaHcnunauus

JTO npouecc nepeBoaga UCXOA4HOINo Koga o4HOro isblka B Apyrow

Code Code

PARSE [:l TRANSFORM E:I GENERATE
Y o ]

Abstract Syntax Tree

11



TpaHcnunauua

JTO npouecc nepeBoaga UCXO4HOIro Koga oaHOro sisbika B ApYyrow

Transpiler

12
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Kotlin/JS

1 ConsoleQutput

src > K ConsoleOutput.kt v Mlib
1  fun main(args: Array<String>) { o
2 println("Hello JavaScript!") L kotlin.js
3} % kotlin.meta.js

# ConsoleOutput.js
% ConsoleOutput.meta.js

14
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[Tpumep paboTbl Babel

class Student {
constructor(firstName, lastName) A
this.firstName = firstName;
this.lastName = lastName;

}

setSkills(skills = []) {
this.skills = skills;
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[Tpumep paboTbl Babel

var Student = (function() {
function Student(firstName, lastName) {
_classCallCheck(this, Student);

this.firstName = firstName;
this.lastName = lastName;

}

_createClass(Student, [

{
key: 'setSkills',

value: function setSkills() {
var skills = arguments.length > 0 && arguments[0] == undefined ? arguments[0]

this.skills = skills;

}
}.
D;

return Student;

P O;

[1;
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Cuctema nnarvHoOB

Plugins

for-of

classes
destructuring
arrow-functions

WOV WV W
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https://babeljs.io/docs/en/plugins



http://www.typescriptlang.org/play/

ABTOp A3blKa

AHOepc Xeuncoepr
N3BecTeH Takxke no C#, Turbo Pascal, Delphi

20



TypeScript 3To ...

> Cratnyecku Tunn3mpoBaHHbIN A3bIK
>  CunbHO TMNN3NPOBAHHbLIN A3bIK

)  ABHO TUNN3NPOBAHHbLIN A3blK C BO3MOXXHOCTbIO BbiBOAA TUMOB

// TpaHcnunaTop 3HaeT Tun
const 1: number = 10;

// TpaHChWNATOpP He OOoNyCKaeT HesBHbIX MpuUBeOeHuy
const result =5 + []; // Error

// TpaHCcnuNATOop caM BbIBOOUT TWNbl OaHHbIX
const stringObjectl: String = new String();
const stringObject2 = new String();

21



WOWVWV WYV WYV WYV WY

BO3MOXHOCTHU

[Topnepxka ES2015-ESNext
AHHOTaUMWN TUMOB N UX NPOBEpPKa
BbiBOAO TMNOB

MHTepmeunchl

OBO00OLWEHHbIE TUMbLI

KopTexmn

[lekopaTtopsl
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[logpepXkKa TpaHCNUNATOpPaMu
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http://www.typescriptlang.org/play/
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BBeaneHue B TypeScript

ObbsaBneHne nepeMeHHbIX )
Boolean, Number, String )
Null, Undefined )

MaccuBbl N KOPTEXN
[lepevncnenmnsa (Enum)
Void, Never

WOWVOWVWV NV WY

Any, Unknown
Object
"MpuBegeHme"” TMNOB
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Ob0bsaBneHue nepemMeHHbIX, TPUMUTUBDI

Ucnonb3yute const n nHorpa let, HukKorpa var

// Boolean
const 1sDone: boolean

false;

// Number

const decimal: number = 6;
const hex: number = Oxf00d;
const binary: number = 0b1010;
const octal: number = 00744;

// String
let color: string = 'blue';
color = 'red';

"Evgeny Markov ;
"Hello, my name is S{fullName} ;

const fullName: string
const sentence: string

25



Ob0bsaBneHue nepemMeHHbIX, TPUMUTUBDI

Mo)XHO ncnonb3oBaTtb 00 beaAMHEeHUA TUNOB

let testNull: null = null;

let operation: string | null = 'fetch';
operation = null;

let state: string | undefined;
state = 'succeed';



MaccuBbi

[MpeanouunTanTte 3anuco ltemType|]

// Simple
let listl: number[] = [1, 2, 3]:

// With generics
let list2: Array<number> = [1, 2, 3]:

27



KopTexn

KopTeXxu ocHoOBaHbl HaA MaccuBax

// 06baBNeHne KopTexa
let point: [number, number];

// HekoppekTHaa uHuUMannsauuns
point = [10, 'hello']; // Error

// WHnumanmnsauung
point = [20, 10]: // OK

// 06paueHune
point[1]; // 10

// DecTpyKTypusauus
const [first, second] = point;



[lepeyncneHuns

ITO Ha60p MME@HOBAHHbLIX YNCINOBbLIX UJTN CTPOKOBbLIX KOHCTAHT

enum Color A
Red,
Green,
Blue

const c: Color = Color.Green;
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[lepeyncneHuns

ITO Ha60p MME@HOBAHHbLIX YNCINOBbLIX UJTN CTPOKOBbLIX KOHCTAHT

enum NumericColor A

Red = 5,
Green = 7,
Blue = 9

}

enum StringColor A{
Red = "#FOO0',
Green = '#OFO',
Blue = "#0OOF'
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Void u Never

Ucnonb3yurte void koraa pyHKUMA He nmeeT return
Ucnonb3yute never Korga doyHKLUUA HUKOrAa He 3aBepLUUT padoTy

function warnUser(): void {
console.log('This is my warning message');

}.

function error(): never {
throw new Error():

}

function infiniteLoop(): never {
while (true) {}

}.
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Any

Mcnonb3yute any TonNbKo ANA NPOTOTUNUPOBAaHUSA

Let notSure: any 4

notSure = 'maybe a string instead';
notSure = false;

Let notSure: any = 4;
notSure.ifItExists(); // Owmbka B paHTanme
notSure.toFixed(): // Bcé ok, toFixed ecTb B paHTanMe

Let prettySure: object = 4;
prettySure.toFixed(); // toFixed HeT vy object
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Unknown

Ucnonb3ynTte ana pabotbl ¢ AaHHbLIMU Hen3BecTHoro dopmara

function workWithData(data: unknown) A
if (typeof data = 'string' || typeof data
data: // string | number

}

'number') A

if (data instanceof Error) {
data; // Error

}

//
}
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Object

TypeScript no3BonsaeT ykasbiBaTb "dopmy"” (shape) obbekTa

const colors: object = { const settings: {
red: "#F0O0O', color: string;
green: '#0F0O', delay: number;
blue: "#0OOF' retry: boolean;
}; F o= o

color: '#FOO',
delay: 2000,
retry: false
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[lpuBegeHue TUNOB

[Tonb3yuTechb 3anuUcbio ¢ "as” (n3-3a JSX cuHTakcuca)

const someValue: any = 'this 1s a string';

(<string>someValue) .length;
(someValue as string).length;

const strLengthl: number
const strLength2: number
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04

WOWVOWV WV WY

PYHKLUNU

ObbsaBneHne

BbiBOA TUNOB
OnuuoHanbHbIE NApaMETPbLI
3Ha4YeHUA NO YMOMYaHUIo
OcTaTo4Hble NapaMeTpbl
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O0baBneHue pyHKUNN

function declarationAdd(x: number, vy:

return X + Vv;

}.

number) : number {

const expressionAdd = function(x: number, vy: number): number {

return X + v;

s

const arrowAdd = (x: number, y: number): number = X + Vy;
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OnuMoHanbHbIe NapamMeTpbl

function buildName(firstName: string, lastName?: string): string {
if (lastName) A{
return “S{firstName} S{lastName} ;

}

return firstName;

}

const resultl
const results
const result?2

ouildName('Evgeny'): // PaboTaeT npaBWIbHO
ouildName('Evgeny', 'Markov'): // Toxe npaBumnbHO
ouildName('Evgeny', 'Markov', 'Sr.'): // Error, CNMwWKOM MHOI0 napaMeTpoOB

[Topsapok BaxeH! OnunoHanbHble TONbKO B KOHLIE.
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3Ha4YeHus nNo yMon4yaHuro

function buildName(firstName = 'Evgeny',6 TlastName: string) A{
return S{firstName} S{lastName} :

}.

const resultl
const result?
const results
const result4

ouildName('Evgeny'): // Error, cnuwkoM Mano apryMeHTOB
ouildName('Evgeny', 'Markov', 'Sr.'): // Error, CcjAuWWLKOM MHOIr0O apryMeHTOB
ouildName('Evgeny', 'Markov'); // 0k, BepHeT 'Evgeny Markov'
buildName(undefined, 'Markov'); // 0k, BepHéT 'Evgeny Markov'

[lopsaaoK He BaXeH.
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OcTaTo4yHble napamMmeTpbl

function buildName(firstName: string, ...restOfName: string[]) {
return ~S{firstName} S{restOfName.join(' ')} ;

}.

// 'Joseph Samuel Lucas MacKinzie'

const employeeName = buildName('Joseph', 'Samuel', 'Lucas', 'MacKinzie');
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05

WOWVOWVWV NV WY

Knaccol

ObbsaBreHmne
HacnepnoBaHue
MopgudunkaTtopbl goctyna
Mopgundgukatop Readonly
Parameter Properties
get n set

)

)

CtaTnyeckue nona v
MeToabl

AOCTpaKTHblE KJlacchl
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OobaBneHue

class Greeter {
greeting: string;

constructor(message: string) {
this.greetlng = message;

}

greet() A
return Hello, S{this.greeting} ;

}.
}

const greeter = new Greeter('world');
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HacnegoBsaHue

[na HacnegoBaHUA UCNONb3yeTCH KNn4YyeBoe crioBo extends

class Animal A
move (distanceInMeters: number = 0) {
console.log( Animal moved S{distanceInMeters}m. );

}
}.

class Dog extends Animal A
bark() A
console.log('Woof! Woof!');

}
}.

const dog = new Dog();
dog.bark();

dog.move (10);
dog.bark();




HacnegoBsaHue

Ecnn o6bABUNN KOHCTPYKTOP — 00A3aTeNnbHO BbI3oBUTE super()

class Animal { class Snake extends Animal {
name: string; constructor(name: string) A
super (name) ;
constructor(theName: string) A }
this.name = theName;
} move (distanceInMeters = 5) {
console.log('Slithering..."');
move (distanceInMeters: number = 0) A{ super.move(distanceInMeters);
console.log( S{this.name} ... ); }
} }

}
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MoaudmdukaTopbl gocTyna
Ux Tpu: public, private, protected. lNo ymonyaHuto public.

class Animal A
public name: string;

public constructor(theName: string) {
this.name = theName;

}

public move(distanceInMeters: number) {
console.log( S{this.name} moved $S{distanceInMeters}m. );

}.
}.
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MoaudmdukaTopbl gocTyna

private pa3peLuaeT 4OCTYyN TONMbKO BHYTPU Knacca

class Animal {
private name: string;

constructor(theName: string) {
this.name = theName;

}
}.

new Animal('Cat').name; // Error: 'name' is private
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MoaudmdukaTopbl gocTyna

protected pa3pewaeT 4OoCTyn BHYTPU Kfnacca U B HacneaHukax

class Person A class Employee extends Person A
protected name: string; private department: string;
constructor(name: string) A constructor(name: string, department: string) {
this.name = name; super (name) ;
} this.department = department;
} }

public greet() {
console.log( Hello, I'm ${this.name} );
console.log( I'm working at S{this.department} );

}.
}

const howard = new Employee('Howard', 'Sales');
console.log(howard.greet());
console.log(howard.name); // Error, 'name' is protected
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MoaundgukaTtop Readonly

Pa3peluaeT MeHSAATb NOJSA TONbKO B NNpeaeriax KOHCTPYKTopa

class Octopus {
readonly name: string;
readonly numberOfLegs: number = 8;

constructor(theName: string) {
this.name = theName;

}
}.

const cat = new Octopus('Cat with the 8 strong legs');
cat.name = 'OctoCat'; // Error, 'name' 1is readonly
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Parameter Properties
[To3BONAKOT OOBLABNATL U MHULUANU3NPOBATb NONA B O4AHOM MecTe

class Octopus {
// private readonly name: string;
// private readonly numberOfLegs: number = 8;

constructor(
private readonly name: string,
private readonly numberOfLegs: number = 8,

) {}

greet() A{
console.log( Hi, I'm S{this.name} ):

console.log( I have S{this.numberOfLegs} legs );

}
}.
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get n set

JaroT OoNbLIMN KOHTPOSb 32 AOCTYNOM K NONAM

const FULL_NAME_MAX_LENGTH = 10;

class Employee A{
constructor(private _fullName: string) {}

get fullName(): string {
return this._fullName;

}

set fullName(newName: string) A
if (newName && newName.length > FULL_NAME_MAX_LENGTH) {
throw new Error('fullName has a max length of ' + FULL_NAME_MAX_LENGTH);

}.

this._fullName = newName;

}
}
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CtaTunyeckue nons v metoabl

class Grid A
static origin = { x: 0, y: 0 }:

constructor(public scale: number) {}
calculateDistanceFromOrigin(point: { x: number; y: number }) {

const xDist = point.x - Grid.oriligin.x;
const yDist = point.y - Grid.origin.y;

return Math.sgrt(xDist * xDist + yDist % yDist) / this.scale;

}
}.
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AOCTpaKTHbIe NosiA U Knacchbl

abstract class Department {
constructor(public name: string) {}

printName(): void {
console.log('Department name: ' + this.name);

}

abstract printMeeting(): void:; // [HonxeH 6bITb peann3oBaH B O0UYepHUX Kraccax

}

class AccountingDepartment extends Department {
constructor() {
super('Accounting and Auditing'):

}.

printMeeting(): void {
console.log('The Accounting Department meets each Monday at 10am.');

}
}
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06 LIVE

NHTepdeuncol

WOWVOWVWV NV WY

ObbsaBreHmne

PacLunpeHue

Peannsauna nHTepdgencos
OnunoHanbHble CBOUCTBA
Readonly cBoncTtBea
MHTepdencobl ona oObLEKTOB
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HoBble BO3MOXHOCTW

>  Optional Chaining
> Nullish Coalescing
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Optional Chaining

[To3BonsieT 6e3onacHo odpaLlaTbCA K CBOUCTBaM

let foo:
| {
bar: { baz: () = void };
}.
| undefined;

const x = foo?.bar.baz(): // void | undefined

// 3kBuMBaNeHTHas 3anucb
let x = foo = null || foo = undefined ? undefined : foo.bar.baz();
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Optional Chaining

3aMeHsieT ANIMHHbIEe fornyecKkue BbiPpadXeHUA

// Do

if (foo && foo.bar && foo.bar.baz) {
/] ...

1

// MNocne
if (foo?.bar?.baz) {

/] ...
}
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Optional Chaining

[To3BonsieT nony4yaTtb 3NIeMeHTbl N0 UHAEKCY eCyiu MaccuB OO bSABIIEH

function tryGetFirstNumber(numbers?: number[]) A
return numbers?.[0];

// 3KBWUBasIeHTHada 3anucb:

// return (numbers = null || numbers == undefined) °?
// undefined :
// numbers[0];
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Optional Chaining

[lo3BonseT Bbi3biBaTb (PYHKLUIO €CyiM OHa onpeneneHa

async function logEvent(event: string, log?: (message: string) = void) {
log?.( Event S{event} occurred at S{new Date().toIS0String()} ):
// 3KBMBanNeHTHas 3anuchb:
// if (log == null 8& log == undefined) {
// log( Event S{event} occurred at S{new Date().toISO0String()} ):

/I }
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Nullish Coalescing

bonee 6e3onacHan 3ameHa foo || bar

let foo;
const bar = () = {
console.log('Hello');

F;
const x = foo ?? bar();

let X = foo == null && foo == undefilined ? foo

. bar();
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Nullish Coalescing

YuyutbiBaeT Tonbko null u undefined, Ho He ", NaN, 0

// localStorage.volume = 0

con

cor

st wron

st rigl

gVolunm

tVolun

e = lLocalStorage.volun

e = LocalStorage.volun

e || 0.

e 2?2 (J.
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038 LIVE

KoHdurypauuma npoekKkra

>  Komnunarop
>  KoHurypaunoHHbIN dhans
> Pe3ynbraTtbl KOMOMNALNUN
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“4TO0 NnounTaTb?

TypeScript Handbook
>

TypeScript Deep Dive
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https://www.typescriptlang.org/docs/handbook/basic-types.html
https://basarat.gitbooks.io/typescript/docs/getting-started.html

UYTO nocmMmoTpeTb?

) = Annpein Mopo3soB (HHoekc) — Tunuaauus

) = Anpnpen CtapoBonT (JetBrains) — 3sontouma TypeScript

) = KoHcTaHTuH KundnHekuim (Microsoft) — PaspaboTtka Ha TypeScript

63


https://www.youtube.com/watch?v=tybjhHPj3io
https://www.youtube.com/watch?v=srqqwuqzYMM
https://www.youtube.com/watch?v=_3n4JdZdXWo

HAHneKc

Cnacumbo

EBreHnn MapkoB

Pa3paboTtymnk nHTepdencos

@ evgenymarkov@yandex-team.ru

@evgenymarkov
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