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function foo(p) {
console. log(p);
}

JavaScript



TypeScript

HaomHoxecTtBo JavaScript

function foo(p) { function foo(p) {
console. log(p); > console. log(p);

} }

JavaScript TypeScript



TypeScript

HaomHoxecTtBo JavaScript *

function foo(p) { function foo(p) {
console. log(p); > console. log(p);
s s
JavaScript TypeScript

* C monpaBKoON Ha NPOBEPKY TUMOB
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TypeScript

Komnunupyetcsa B JavaScript (ES3, ES5,
ES2015, ..))

class MyClass {
}




TypeScript

Komnunupyetcsa B JavaScript (ES3, ES5,

ES2015, ...)

class MyClass {
}

ES5

var MyClass = (function () {
function MyClass() {}
return MyClass;

¥());




TypeScript

KomnunupyeTtcs B JavaScript (ES3, ES5, var MyClass = (function () {

ES2015, ...) function MyClass() {}
£ return MyClass;
class MyClass { ¥0));
I3
} 22015 class MyClass {

i
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TypeScript

CTaTM4eckn TUMNU3NPOBaHHbLIN A3bIK NPOrPaMMMUpPOBaHUS

function hello(text: string): string {
return "hello " + text;

i
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TypeScript

CprKTypHaFI TUNM3aund

Twn onpepensieTcs CTPYKTYpOW,
onpeneneHne He Urpaet ponu

class Barl {

bar() {}
}

class Bar2 {

bar() {}
}

let barl: Barl = new Bar2(); //ok




Ha3HayeHue
CUCTEeMbI TUNOB
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Ha3HayeHue
CUCTEeMbIl TUNOB

Cratuyeckas Tunusauus pewaeTt I'IpOGJ'IGMbIZ

e [lokymeHTUpoBaHue
e OOHapyxeHue oWNBOoK Ha aTane KOMMNUMSLUK
e YnpasrneHwe noseaeHMeM B runtime



Ha3HayeHue
CUCTEeMbIl TUNOB

JSDoc nbiTancs pewunTtb YacTb 3TuX npobnem B JavaScript:

/ k%
* @param {number} pl
* @param {number} p2
* @param {number} p3
x @returns {number}
*/
function sum(pl, p2, p3) {
return pl + p2 + p3;
I3




Cuctema Tvnos
TypeScript
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TypeScript 1.0

Interfaces
Classes
Generics
Overloads

CtaHgapTHbI Habop

OO g3blka nporpaMmmmpoBaHns



TypeScript 1.0

PewaeT nn npobnems!?

e [lokymeHTUpoBaHue
e OOHapyxeHue oWNBOoK Ha aTane KOMNUISLUK
e YnpasneHue noBegeHneM B runtime



TypeScript 1.0

[lokymeHTUpoBaHue 1 obHapyxeHue oLnGoK

MHorne ctaHgapTHble YHKUMK U MeToabl JavaScript HeBbIpa3uMbl

>  Object.freeze() — HeT readonly (const) cBoncTB
> Object.assign() — HeT BO3MOXHOCTN MaHUNyNMpoBaTb CBOMCTBaAMM
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[lokymeHTUpoBaHue 1 obHapyxeHue oLnGoK

[MpowurpbiBaeT B BbipasuTenbHocTn gaxe JSDoc



TypeScript 1.0

VEST
*x @constructor
*x @this {Circle}
* @param {number} r - radius
[MpowurpbiBaeT B BbipasuTenbHocTn gaxe JSDoc */
function Circle(r) {
this.radius = 1;
¥

[lokymeHTUpoBaHue 1 obHapyxeHue oLnGoK




TypeScript 1.0

[lokymeHTUpoBaHue 1 obHapyxeHue oLnGoK

[MpowurpbiBaeT B BbipasuTenbHocTn gaxe JSDoc

ABHbIN this-Tun

/ %%
*x @constructor
*x @this {Circle}
@param {number} r - radius
*/
function Circle(r) {
this.radius = 1;
}
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YnpaBrieHue nosegeHnem B runtime



TypeScript 1.0

YnpaBneHue nosegeHneMm B runtime

interface Base {
myValue;
}

class Impl implements Base {
myValue = "impl";
¥

function showValue(p: object) {
if (p instanceof Base) {
console. log(p.myValue);
¥

}

showValue(new Impl());




TypeScript 1.0

YnpaBneHue nosegeHneMm B runtime

interface Base {
myValue;
}

class Impl implements Base {
myValue = "impl";

¥
function showValue(p: objej%J/:f
if (p instanceof Base)

console. log(p.myValue);
¥
¥

showValue(new Impl());

Owwnbka koMNuNALUn



TypeScript 1.0

YnpaBneHue nosegeHneMm B runtime

interface Base {
myValue;
}

class Impl implements Base {
myValue = "impl";
¥

function showValue(p: object) {
if (p instanceof Base) {
console. log(p.myValue);
¥

}

showValue(new Impl());

Komnunsauums

class Impl {
constructor() {
this.myValue = "impl";
}

i
function showValue(p) {
if (p instanceof Base) {
console. log(p.myValue);
}

¥

showValue(new Impl());




TypeScript 1.0

YnpaBneHue nosegeHneMm B runtime

interface Base {
myValue;
}

class Impl implements Base {
myValue = "impl";
¥

function showValue(p: object) {
if (p instanceof Base) {
console. log(p.myValue);
¥

}

showValue(new Impl());

Komnunsauums

Hurge He onpegeneH

class Impl {
constructor() {
this.myValue = "impl";
}

it
function showValue(p) {

if (p instanceof Base) {
console. p.myValue);

wValue(new Impl());




TypeScript 1.0

JavaScript HM4ero He 3HaeT o TUNax
TypeScript



TypeScript 1.0

[pyrve BapnaHThbl

B Java instanceof paboTaeT MMEHHO TakK, Kak Mbl OXXngaem
B C#, Kotlin ectb is
EcmaScript 4 umen is onepartop n 3Han o Tunax B runtime

e B TypeScript MoxHO 6bIN10 peann3oBaTh NO-APYyromy
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TypeScript 1.0

OcrTatoTcs crnocobbl ynpasneHust runtime Ha ocHoBe JavaScript

1. Onepatop instanceof, paboTaownm ans ueno4dkn prototype

2. Onepatop typeof, paboTaromin 4na OrpaHUYEHHOro Yncna
BCTPOEHHbIX TUMNOB

3.  “MpuMmutnBHBLIA" cnocob



TypeScript 1.0

[MpoBepka instanceof B TypeScript



TypeScript 1.0

MpoBepka instanceof B TypeScript

class Base {
myValue;
}

class Impl extends Base {
myValue = "impl";
}

function showValue(p: Object) {
if (p instanceof Base) {
console. log((<Base>p).myValue);
I

}
showValue(new Impl());




TypeScript 1.0

MpoBepka instanceof B TypeScript

class Base {
myValue;
}

class Impl extends Base {
myValue = "impl";
}

function showValue(p: Object) {
if (p instanceof Base) {
console. log((<Base>p).myValue);
I

}

showValue(new Impl());

Komnunsauums

s
>

class Base {}
class Impl extends Base {
constructor() {
super();
this.myValue = "impl";

}

function showValue(p) {
if (p instanceof Base) {
console. log(p.myValue);

¥
¥

showValue(new Impl());
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TypeScript 1.0

“MpumuTtuBHBIA” cnocob B JavaScript

function showValue(p) {
if (p.marker) console.log(p.myValue);
}

showValue({
marker: true,
myValue: "value"

});




TypeScript 1.0

“MpuMmnTnBHLIM® cnocob B TypeScript



TypeScript 1.0

“MpumunTtuBHbIA” cnocob B TypeScript

interface Base {
marker,
myValue
}
function showValue(p: Object) {
if ((<any>p).marker) {
console. log((<Base>p).myValue);
¥

¥

showValue(<Base>{
marker: true,
myValue: "value"

)




TypeScript 1.0

“MpumunTtuBHbIA” cnocob B TypeScript

interface Base {
marker,
myValue
}
function showValue(p: Object) {
if ((<any>p).marker) {
console. log((<Base>p).myValue);

}
¥
showValue(<Base>{
marker: true,

myValue: "value"

)

Komnunauunsa

function showValue(p) {
if (p.marker) {
console. log(p.myValue);
¥
}

> showValue ({

marker: true,
myValue: "value"

});




TypeScript 1.0

[Mpobnembl cuctemMsbl TUNOB TypeScript

° He xBaTtaeTt BbIPa3nTENIbHOCTN AA OonnMcaHunA CTaH,D,apTHOVI

ononuoTeku
HeT BO3MOXHOCTM ynpaBnaTb nosBeaeHnem B Runtime
[ob6aBnsaeT nuwHUK onepauum NpuBeaeHUst Tuna B NPUBbIYHbIE

JavaScript-naTTepHbl
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Boiwen B 2015 roay



TypeScript 1.4

e Union types
e Type alias



TypeScript 1.4

Union type

let numberOrString: number | string;

numberOrString = 1; //ok
numberOrString = ""; //ok
numberOrString = true; //error




TypeScript 1.4

B crangapTHon 6ubnunoteke String.replace()

replace(searchValue: string | RegExp,
replaceValue: string): string;




TypeScript 1.4

Type alias

type NumberOrString = number | string;

let numberOrString: NumberOrString;




TypeScript 1.5

Boiwen B 2015 roay



TypeScript 1.5

e Type guard anga instanceof v typeof



TypeScript 1.5

Type guard ons instanceof

class Base {}

class Extension extends Base {
myValue = "extension";

}

function showValue(p: Base) {
if (p instanceof Extension) {
console. log(p.myValue);
&

}

showValue(new Extension());




TypeScript 1.5

Type guard ons instanceof

class Base {}

class Extension extends Base {
myValue = "extension";

}

function showValue(p: Base) {
if (p instanceof Extension) {
console. log(p.myValue);

y T

showValue(new Extension());

“cast” He HyxeH



TypeScript 1.5

Type guard ons instanceof

class Base {}

class Extension extends Base {
myValue = "extension";

}

function showValue(p: Base) {
if (p instanceof Extension) {
console. log(p.myValue);
&

}

showValue(new Extension());

Komnunsauus

class Base {}
class Extension extends Base {
constructor() {
super();
this.myValue = "extension";

¥
¥

function showValue(p) {

if (p instanceof Extension) {
console. log(p.myValue);
+

¥

showValue(new Extension());




TypeScript 1.5

Type guard ans instanceof n typeof

Mnwochbl:

e l3basngeT OoT NpuBeaeHUs TUMOB
e licnonb3yeT cTaHOapTHBIN MexaHn3Mm JavaScript



TypeScript 1.5

Type guard ans instanceof n typeof
MuHycbi:

e He paboTtaet ansa nHtepdencos u type alias



TypeScript 1.6

Boiwen B 2015 roay
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e Intersection types
e User-defined type guard



TypeScript 1.6

Intersection type

type Foo = { foo: string }
type Bar = { bar: string }

let fooBar: Foo & Bar;

fooBar = {foo: "", bar: ""}; //ok
fooBar = {foo: ""}; //error




TypeScript 1.6

B crangapTtHon 6ubnunoteke Object.assign()

assign<T, U>(target: T, source: U): T & U;




TypeScript 1.6

Aliases
Union types
Intersection types



TypeScript 1.6

Aliases
Union types
Intersection types




TypeScript 1.6

Type alias, Union types, Intersection types



TypeScript 1.6

Type alias, Union types, Intersection types

e [lossonsaT cBOOOAHO onepupoBaTh NOObIMM HabopamMn CBONCTB



TypeScript 1.6

Type alias, Union types, Intersection types

e [lossonsaT cBOOOAHO onepupoBaTh NOObIMM HabopamMn CBONCTB
e [lokpbiBalOT PYHKLUMOHANBHOCTL MHTEP(ENCOB



TypeScript 1.6

Type alias, Union types, Intersection types

e [lossonsaT cBOOOAHO onepupoBaTh NOObIMM HabopamMn CBONCTB
e [lokpbiBalOT PYHKLUMOHANBHOCTL MHTEP(ENCOB

type Base = { base() };
type Extension = Base & { extended() };

class Impl implements Extension {
base() {}
extended() {}
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User-defined type guard functions



TypeScript 1.6

User-defined type guard functions

e [laBanTe Hanuwem cobCTBEHHYIO peanu3auuto instanceof



TypeScript 1.6

User-defined type guard functions

interface Base {
myValue: string;
4

function showValue(p: object) {
if (isBase(p)) {
console. log(p.myValue);
}

¥

function isBase(p: any): p is Base {
return (<any>p).myValue;

¥




TypeScript 1.6

User-defined type guard functions

interface Base {
myValue: string;
4

function showValue(p: object) {
if (isBase(p)) {
console. log(p.myValue);
}

¥

function isBase(p: any): p is Base {
return (<any>p).myValue;

¥

Komnunauums

>

function showValue(p) {
if (isBase(p)) {
console. log(p.myValue);
}

I3
function isBase(p) {

return p.myValue;
+




TypeScript 1.6

User-defined type guard functions

Mnwochbl:

e |136aBnsieT oT NnpMBeAeHMs TUMNOB
e YHuMBepcarnbHoOe pelleHne



TypeScript 1.6

User-defined type guard functions
MuHycbi:

e HyxHO nucaTb cBOtO peanusaunio instanceof ons kaxgoro Tuna
e Het cTtatnyeckon npoeepkn KoppekTHocTn guard function



TypeScript 1.6

User-defined type guard functions

MuHycbi:

e HyxHO nucaTb cBOtO peanusaunio instanceof ons kaxgoro Tuna
e Het cTtatnyeckon npoeepkn KoppekTHocTn guard function

function isBase(p: any): p is Base {
return (<any>p).myVulue;
¥




TypeScript 2.0

Boiwen B 2016 roay



TypeScript 2.0

e Literal types (boolean, number, enum)
e Discriminated union types



TypeScript 2.0

Literal types (boolean, number, enum)



TypeScript 2.0

Literal types (boolean, number, enum)

let alwaysTrue: true;

true; //ok
false; //error

alwaysTrue
alwaysTrue




TypeScript 2.0

Literal types (boolean, number, enum)

let alwaysTrue: true;

alwaysi” ~rue; //ok
always’ i lse; //error

84



TypeScript 2.0

Discriminated union types

YacTHbIM criyyan:
T1N 370 Union 13 HECKOIbKUX N3BECTHbIX BapuaHtoB (X | Y | ...)

e Mapkupyem Bce TUMNbl HEKOTOPbLIM CBOMCTBOM C Pa3HbIMU
3Ha4YeHnaMun
e [lo 3Ha4yeHUO cBOUCTBA onpeaernisieM TOYHbIN TUN



TypeScript 2.0

Discriminated union types



TypeScript 2.0

Discriminated union types

interface Dog {

cat: false;
¥
interface Cat {
cat:true;
meow:string;
¥
function showValue(p: Dog | Cat) {
if (p.cat) {
console. log(p.meow) ;
¥
¥

showValue( p: {cat:true}); //error
showValue( p: {cat:true, meow:"meow"});




TypeScript 2.0

Discriminated union types

interface Dog {
cat:false; «—
}

interface Cat {

—e= | jteral discriminant

cat:true; -«
meow:string;

¥
function showValue(p: Dog | Cat) {
if (p.cat) {
console. log(p.meow) ;
¥

¥

showValue( p: {cat:true}); //error
showValue( p: {cat:true, meow:"meow"});




TypeScript 2.0

Discriminated union types

interface Dog {
cat: false;
} function showValue(p) {
interface Cat { if (p.cat) {
cat:true; console. log(p.meow) ;
meow:string; }
¥ . Komnunauus }
function showValue(p: Dog | Cat) {
i (géggzieflog(p.meow)- //showValue({cat: true}); //error
y ! showValue({cat: true, meow: "meow"});
}
showValue( p: {cat:true}); //error
showValue( p: {cat:true, meow:"meow"});




TypeScript 2.0

Discriminated union types

Mnwochbl:

e He TpebyeT cobcTBEHHON peanu3auun instanceof
e CraTnyeckasi NnpoBepKa KOPPEKTHOCTH



TypeScript 2.0

Discriminated union types

MuHycbi:

e Pabortaet Tonbko ana Union Tunos
e HyxHO MapkupoBaTb BCe HEOHXOAMMbIE HAM TUMbl HEKOTOPbLIM
CBOWUCTBOM-TEIOM



TypeScript 2.7

Bbiwen B Hayane 2018 roga



TypeScript 2.7

e “in”’ guard



TypeScript 2.7

“in” guard

YacTHbIM criyyan:
T1N 370 Union 13 HECKOIbKUX N3BECTHbIX BapuaHtoB (X | Y | ...)

- [1o Hannuu yHUKanNbLHOro CBOUCTBa onpeaendemM TOYHbIN TUM



TypeScript 2.7

“in” guard



TypeScript 2.7

“in” guard

interface Square {
size: number;
s

interface Circle {
diameter: number;
radius: number;
¥
function showValue(p: Square | Circle) {
if ("radius" in p) {
console. log(p.diameter);
}
}

showValue({radius: 1, size: 2}); //error

showValue({radius: 1, diameter: 2});




TypeScript 2.7

“in” guard

interface Square {
size: number;
s

interface Circle {
diameter: number;
radius: number;
}
function showValue(p: Square | Circle) {
if ("radius" in p) {
console. log(p.diameter);
}
}

showValue({radius: 1, size: 2}); //error

showValue({radius: 1, diameter: 2});

Komnunsuus

function showValue(p) {
if ("radius" in p) {
console. log(p.diameter);
¥

}
//showValue({ radius: 1, size: 2 }); //error
showValue({ radius: 1, diameter: 2 });




TypeScript 2.7

“in” guard
Mnwochbl:

e He TpebyeT cobcTBEHHON peanu3auun instanceof
e CraTnyeckasi NnpoBepKa KOPPEKTHOCTH



TypeScript 2.7

“in” guard

MuHycbi:

e PaboTtaet Tonbko ansa Union types
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Tak nu 31O NN0OXo?




TypeScript 2.7

OrpaHunyeHne Ha Union types

interface Baselnterface {
myValue: string;
}

class Impl implements Baselnterface {

myValue = "impl"
¥

function showValue(p: object | BaseInterface) {
if ("myValue" in p) {
console. log(p.myValue);
I

b

showValue(new Impl());




TypeScript 2.7

OrpaHunyeHne Ha Union types

interface Baselnterface {
myValue: string;
}

class Impl implements Baselnterface {

myValue = "impl"
¥

function showValue(p: object | BaseInterface) {
if ("myValue" in p) {
console. log(p.myValue);
I

b

showValue(new Impl());

Komnunaums

class Impl {
constructor() {
this.myValue = "impl";
¥
}
function showValue(p) {
if ("myValue" in p) {
console. log(p.myValue);
¥
¥

showValue(new Impl());




TypeScript 2.7

OrpaHunyeHne Ha Union types

Tak nu 31O NN0OXo?




TypeScript 2.7

OrpaHunyeHne Ha Union types
Tak nu 3To NfIoxo?

> HyXHO M3MeHUTb NOAXOA K HanucaHuo koaa




TypeScript 2.8

[MocnenHsas Ha gaHHbIM MOMEHT Bepcus, Boblwewasa B 2018 rogy



TypeScript 2.8

20+ CrNOXHbIX TUNOB

instanceof / typeof type guard
Discriminated union types u “in” guard
User-defined type guard



TypeScript Next

UTto panbwe?



TypeScript Next

TypeScript 2.8: Object.assign()



TypeScript Next

TypeScript 2.8: Object.assign()

interface Object {
assign<T, U>(target: T, source: U): T & U;

assign<T, U, V>(target: T,
sourcel: U,
source2: V): T & U & V;

assign<T, U, V, W>(target: T,
sourcel: U,
source2: V,
source3: W): T& U & V & W;

assign(target: object, ...sources: anyl[]l): any;




TypeScript Next

TypeScript 2.8: Object.assign()

Cpanucb

interface Object {
assign<T, U>(target: T, source: U): T & U;

assign<T, U, V>(target: T,
sourcel: U,
source2: V): T & U & V;

assign<T, U, V, W>(target: T,
sourcel: U,
source2: V,
source3: W): T& U & V & W;

assign(target: object, ...sources: anyl[]l): any;




TypeScript Next

UTto panbwe?

Ewe 6onblwe Tunos!
HoBble type guard
Nominal types?

ES features



CcbINnKku

Hoknag AHToHa Jlo6osa npo Tunbl B TypeScript:
http://goo.gl/AX3PKc

Mpumepbl Koga 13 Npe3eHTauum:
https://github.com/anstarovoyt/evolution-typescript
[oku npo Tunusauyuto Bo Flow:
https://flow.org/en/docs/lang/nominal-structural/
TypeScripts Type System is Turing Complete:
https://qithub.com/Microsoft/TypeScript/issues/14833
TSConf keynote

https://youtu.be/wpgKd-rwnMw

TalkScript with the TypeScript Team
https://youtu.be/MxB0IdQfvT4



http://goo.gl/AX3PKc
https://github.com/anstarovoyt/evolution-typescript
https://flow.org/en/docs/lang/nominal-structural/
https://github.com/Microsoft/TypeScript/issues/14833
https://youtu.be/wpgKd-rwnMw
https://youtu.be/MxB0ldQfvT4

Cnacunbo 3a BHUMaHue



