Take a TypeScript
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Take a TypeScript

CoBpeMeHHbIn JavaScript




CoBpemMeHHbIn JavaScript

> Pa3BuBaembin

> [lloppoepxnBaembin

> [lpocTon (OTHOCUTENBHO)
> [lepcnekTnBHLIU

> TuUnNnM3npoBaHHbLIN



CoBpemMeHHbIn JavaScript

> Pa3BuBaembin

> [lloppoepxnBaembin

> [lpocTon (OTHOCUTENBHO)
> [lepcnekTnBHLIU

> TuUNnM3npoBaHHbLIN



CoBpemMeHHbIn JavaScript

> Ha dpoHTEHOE

> Ha bekeHaoe

> HeckTtonHble npunoxeHua (Electron, NW.js, React Native, ...)

> MobunbHble npunoxeHus (React Native, lonic, NativeScript, ...)

> BcTpanBaemble cuctemsl



JavaScript 3aHMmMaeT 3Hadmmoe
MECTO B COBPEMEHHOM MUpe



Take a TypeScript

[Tpobnembl B JavaScript




Mbl ncnonbdyem JavasScript He Tak,
KakK 3TO npeanonaranocb B CaMOM
Ha4vane



He ona donbLlinx
MPOEKTOB U KOMaH[



[ loaTOoMmYy ...

> Co3paem ThicAa4YM NOAENOK, KOTOPbIE MOMOraloT peLllaTb HaM 3agadn
> MHoro mecTt, rae Mmbl YTO-TO AENaeM He TakK
> CRnOXHOCTb KOoa NPOEKTa PacTET C KaxXablM paboymm OHEM

> Koa-peBbio CTAHOBUTCA CNOXHeEe C KaXablM HOBbIM pa3paboTymMkom r
KaXabiM pabo4ynm gHEM
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Pe®aKTOPUHI Ha rpaHu



Pe®aKTOpUHI Ha rpaHu

> W3meHunu teno yHKumnmn
> 3abbinu nomeHATb JSDoc”
> Chneaywowmn YyenoBek caenan gonyuweHue Ha ocHoBe JSDoc

> [NMony4dunu Gar

> LSR (Live Site Review)

* Ecnn JSDoc HanuncaH
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Pe®aKTOpUHI Ha rpaHu

)
)
)
)

N3MeHUnn Tunbl NPUHUMAEMbIX apPryMeEHTOB
3abbinu Npo 04HO MEeCTO Bbi30Ba PYHKLMN

[Tony4yunu 6ar

LSR (Live Site Review)
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JlIOKYMeHTaL Mg oTaeneHa
OT UMNJIEMEHTALNU

JSDoc — KOCTbINb COOKY, a He YaCTb A3blKa
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Mbl noawv



A nrogsamMm CBOUCTBEHHO

OwundaTtbcs

3a0bIBaTh

> Hawa namMaTtb He Be3rpaHnyHa

>  Mbl MOXeM gepyaTb BO BHMMaHUW /7 + 2 OOBbEKTOB

OTKNagbiBaTb Ha NOTOM
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Bcéd Bork




JKOHIMMpOBaHME TUNAMU



B JavaScript ecTb TUMbI

> Boolean
> Number
> String

> Null

> Undefined
> Object

> Symbol
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JXOHMMMPOBaHME TUNaMK

> (11 + []) » 'false'
? '190" + 10 > '1010°
> 'a' + {} » 'a[object Object]"

23






et sttt hettthett s hestshettshesssehesschessehets Batses

-

--——-—-————_———-----o---o--—o----——-..h - R . -



A NoToM...

> undefined i1s not a function

> cannot read property 'length’' of undefined
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Take a TypeScript

CTaTtundeckas tmnmsauns




CTatmyeckasd Tmnm3sauing

AHHOTaLUUA TUNOB B MOME

dlnCd

N9 KOOa



function getUserAge(username: string): number {

return randomAge(username);
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AHHOTaLUuUAa TUMNOB

\\

function getUserAge(username: string): number {

return randomAge(username);
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function getUserAge(username: string): number {

return randomAge(username)

getUserAge(123); ) ¢ getUserAge( 'mrmlnc');

N\

// Error ! Argument of type '123' 1s not assignable to parameter of type 'string'’.

i

[lepenaBaTb YNC/IOBOE 3HaYEHME BMECTO CTPOKU, OYEBUAHO, M10Xasa naoes. 31



CTatnyeckasa Tunnsauuns
onpenensaeT Nilb TO, KOrga B BalLeW
nporpamMmMe «nosiBraAeTcsa» 3HaHue o
TUNax n Hu4Yero donee



CTaTnyeckasa tmnm3aauus

CunbHag / Cnabas



CunbHaga Tunn3auuns

CunbHaga TMnu3auuna (cmpoeas) TpedyeT SIBHOro npeodbpasoBaHUS
TUMOB U 3anpeLlaeT aBToMmaTnyeckme rnpeobpasoBaHns B

userAge = '1' + 1

// TypeError: cannot concatenate 'str' and 'int' objects
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Cnabaga tmnmnsauns

Cnabasa Tununsaumna (Hecmpoeaas) NO3BONSAET AenaTb
npeobpa3oBaHUS TUMNOB aBTOMATUYECKM.

const userAge = '1' + 1; // 11

35



CTaTnyeckasa tmnm3aauus

AsHaga / HeaBHas



ABHaAA TUNM3auuns

ABHas TMNnM3aumna mpebyem NoBCEMECTHOrO YKa3aHus TUMNOB.

const userAge: number = 1;

37



HedaBHaa TUNM3auus

HesiBHasa tTunusauusa He mpebyem noBCEMECTHOIO yKa3aHUsa TUMNOB.

const userAge = 1;
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[ITnHamun4yeckas

CunbHas

Cnabas

CTtatnyeckas
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[ITnHamun4yeckas

CunbHas

Python

PHP

JavaScript

Cnabas

CH#

Java

CTtatnyeckas
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[ITnHamun4yeckas

CunbHas

Python

PHP

JavaScript

Cnabas

CH#

Java

CTtatnyeckas

TypeScript
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CTaTnyeckasa tmnm3aauus

BO3MOXHOCTU



CTatundeckas tmnmsaunsa no3sBonsgeT

)
)
)
)

)
)

BbisaBNsaATb OLLIMOKM HECOOTBETCTBUA TUMOB

Co3gaBaTb abcTpakymm n NpoToTUNMPOBATL A0 HAanNnMcaHUa Koaa
becnnaTtHO Nony4YnTb caMoOoKyMEHTUPOBaHME Koaa
[OononHuTb Bo3mMoXxHocTK Balwleun IDE (pa3ymHbin IntelliSense)
YNpOCTUTb peaKkTOPUHI Koaa

YnpocTutb gedarrmHr koaa

OnuncblBaTb M 3aKnto4vaTb KOHTPaKTbl MeXAOy BceMu paspabotymkamm
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CTaTtundyeckasa tmnmusaumus
— He cepebpsHaa nyng
OT BCEX BaLUMX npobrem



CTaTundeckast Tunm3aunsa He No3BONdAeT

> N30aBUTbCHA OT TECTOB
Y NN30aBuTbCca OT Oaron

> WMN3baBuTbCcs OT HEOOXOAMMOCTU NMUcaTb Kod U XoAuUTb Ha paboTy
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CTaTnyeckasa tmnm3aauus

[1ntockl / MuHychl



[InocCcbl cTaTnyeckon TMnn3aumn

> MOXHO HanTM OWNOKN COOTBETCTBUA OXXMaaeMblix/peanbHbIX TUMOB Ha
aTane KoMNunaumm nporpammb

> MeHblue LWaHCcoB COBEPLUNTL OLLUMOKY, UCMOSb3ys TO, YTO HE OOCTYIMHO
TEKYLLEMY TUMY NN BNOKY MHCTPYKLINM

> B bonblumx npoektax 3To AaeT NMPUPOCT K CKOPOCTU Pa3padbOoTKu U
HaOEXXHOCTU KogoBow b6asbl

> OyeHb NpUATHBIN pedakTOPUHI Koda

> EcTb HEGOMNbLLOM NPUPOCT NPOU3BOAUTENTBHOCTU (COMHUTENBHO)
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MuHyCbI cTaTU4eCKOU TUNn3aunm

> HeobxoanmocTb NOKpbIBaTbh KOO4 MeTanHMopMauunen (tunamm)

> WHorga, cambin 6€300mnaHbIN peddakTOPUHT MOXKET 3a4eBaTb
3HA4YMMOEe YNUCIO MEeCT KoaoBou 0a3bl
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JlnTepartypa

Types and

Programming

Languages
Types and Programming Languages

Benjamin C. Priece

genjamin C. Pierce
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Take a TypeScript

TypeScript




TypeScript...

TypeScript — 31O KOMNUAMPyemMoe
HaOMHOXEeCTBO JavaScript, NpuHocsLLee
OMUMOHANbHYIO CTAaTUYECKYIO TUMM3aAL M.
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TypeScript...

TypeScript — 3710 KoMnuanupyemoe
HaOMHOXEeCTBO JavaScript, NpuHocsLLee
OMUMOHANbHYIO CTAaTUYECKYIO TUMM3aAL M.
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TypeScript...

TypeScript — 3710 KoMnuanupyemoe
HapgMHoOXXecTBO JavaScript, npnHocsLllee
OMUMOHANbHYIO CTaTUYECKYIO TUMM3ALUMIO.
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TypeScript...

TypeScript — 3710 KoMnuanupyemoe
HapgMHoOXXecTBO JavaScript, npnHocsLllee
OMLUUOHAJNIbHYIO CTaTUYECKYIO TUNU3ALMIO.
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function getUserAge(username: string): number {

return randomAge(username);
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function getUserAge(username) {

return randomAge(username);

6l



3HaHMe o Tmnax NoNHOCTbIO
nponagaeT nocne KoMmnunauuu
TypeScript B JavaScript



TypeScript onepupyert
CTPYKTYpaMu



CTPYKTYypbl

interface INinja { field: string; }
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CTPYKTYypbl

interface INinja { field: string; }

function getNinjaField(ninja: INinja): string { // something }
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CTPYKTYypbl

interface INinja { field: string; }
function getNinjaField(ninja: INinja): string { // something }

class Ninja implements INinja {
public get field() { return 'value'; }

}s

const ninja: INinja = { field: 'value' };
const ninja2 = new Ninja();

getNinjaField(ninja);
getNinjaField(ninja2);
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CTPYKTYypbl

interface INinja { field: string; }
function getNinjaField(ninja: INinja): string { // something }

class Ninja implements INinja {
public get field() { return 'value'; }

}s

const ninja: INinja = { field: 'value' };
const ninja2 = new Ninja();
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KoMmnunauma B JavaScript

> S npm 1 (-g) typescript
> % touch tsconfig.json

) tsc -p .

> node ./out/zip-bomb.js

YCTaHaBMBaEM, KOHOUTYPUPYEM, KOMIUAVPYEM U 3aMYyCKAEM — BCE OYEHb MPOCTO.
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CopepXxxmumoe tsconfig.json

{

"compilerOptions”: {
"target” . "es5",
"module” : "commonijs”,
"rootDir" : "src”,
"outDir" : "out"
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CopepXxxmumoe tsconfig.json

"compilerOptions”: {
"target”™ : "es5",

"module” : "commonijs”,
"rootDir"” : "src'”,
"outDir" : "out”

/70



CopepXxxmumoe tsconfig.json

{

"compilerOptions”: {
"target” . "es5",
"module” : "commonijs”,
"rootDir" : "src”,
"outDir" : "out"

/1



CopepXxxmumoe tsconfig.json

{
"compilerOptions”: {
"target” . "es5",
"module” : "commonijs”,

"rootDir" : "src",
"outDir" : "out"

/2
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[Tpobnema

/>I<>I<
* @param {number} a - OnucaHue napameTpa.
* @param {number} b - OnucaHue napameTpa.
* @return {number}
*/

const sum = (a, b) => a + b;
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[Tpobnema

/%%
* @param {number} a - OnucaHue napameTpa.
* @param {number} b - OnucaHue napameTpa.
* @return {number}

*/
const sum = (a, b) => a + “${b} ;

/5



[Tpobnema

/>I<>I<
* @param {number} a - OnucaHue napameTpa.
* @param {number} b - OnucaHue napameTpa.
* @return {number}
*/

const sum = (a, b) => a + “${b} ;

/6



TypeScript

/>I<>I<
* @param a

* @param b
*/

const sum

- OnncaHune napameTpa.

- OnucaHue napameTpa.

(a: number, b: number): number => a + b;

/7



TypeScript

/**
* @param a - OnucaHue napamempa.

* @param b - OnucaHue napamempa.

*/

const sum = (a: number, b: number): number => a + b;

/8



JSDoc Hnkyoa He yxoauT

JSDoc Tenepb onucbiBaeT napaMeTpbl



1S >



TypeScript

/>I<>I<
* @param a

* @param b
*/

const sum

- OnncaHune napameTpa.

- OnucaHue napameTpa.

(a: number, b: number): number => a + b;

8



TypeScript nocne komnunsauum (ES2015)

/**
* @param a - OnucaHue napameTpa.
* @param b - OnucaHue napameTpa.
*/

const sum = (a, b) => a + b;
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TypeScript nocne komnunaumnn (ES5)

/>l<>l<
* @param a - OnucaHue napameTpa.

* @param b - OnucaHue napameTpa.
*/

var sum = function (a, b) { return a + b };
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CKOMMUNMPOBAHHbIN JS
MaKCMMaJIbHO NOXOXX Ha
NCXOAHUKWU




Class — ESS

var MySuperClass = /** @class */ (function () {
function MySuperClass() {

}

return MySuperClass;

1());
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[lpnBeT, Babel

function classCallCheck(instance, Constructor) { if (!
(instance instanceof Constructor)) { throw new
TypeError("Cannot call a class as a function"); } }

var MySuperClass = function MySuperClass() {
_classCallCheck(this, MySuperClass);

}s
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CMHTaAKCMYyeckKoe NOHUMXeHue KOOa (rpaHcnmnsauus)

(!) Ecnm cnHtakcmyeckom KOHCTRYKLMKM HET B YKa3aHHOW
cneumnpukaunm, To TPAHCMUINPYEM KOA, A0 €€ YPOBHS.

83



CMHTaKCMYecKoe NoHMmXeHune Koaa

> let/const

Arrow Functions
Default Parameters
Class
Destructuring
Spread Operator
Rest Parameters
for..of

Template Strings
Async/Await
ES2015 modules

Decorators*

VOV YV VYYDV Y



He nonnuUNnUT paHee He
CyLlecTBOBaBLUME METOAbI
(Object.assign)



CBepxwmnpokada nogaepxxka IDE

Appo
> [lapcep, npe-npoueccop, CBA3bIBaTENb, KOHTOONIEP TUMOB, IMUTTEP
ABTOHOMHbIV KOMMUNATOP

> APl koMnunnatopa 6e3 NpmBA3KM K OKPYXXEHUIO

A13bIKOBOWU CepBUC

>  VHcTpymeHTapum gng IDE (Refactor, Navigation, Hover, Autocomplete)

[Tpoume cnon

1



HOW STANDARDS PROUFERATE:
(<EE: A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

17 RiDICULoVS!

WE NEED To DEVELOP
ONE UNIVERSAL STANDARD
THAT COVERS ENVERYONE'S




[ anguage Server Protocol

Microsoft, Eclipse, IBM, Red Hat, Codenvy



Language Server Protocol

CTaHOapTU3NPYET TO, KakK peaakTop MOXET 00LaTbCs C A3bIKOBbIM
CEPBEPOM U TO, KaK 3TOT cepBeEP MOXET OTBEYaATb peaaKTopy Ha
pa3Hble 3anpochl.

> Autocomplete
> Hover

> Refactor

> Golo



Language Server Protocol

Peann3oBaHO
> V5+VS Code

> Eclipse IDE + Eclipse Che
>  Atom

> Sublime Text 3 (nnarvH)
>

Nneovim

OXmnpaeTtcH
> Vim (nharmn)

>  Emacs

YTO-TO Tam

> JetBrains



C#



Hacnegune ot C#

> lypes

> Interfaces

> (Generics

> Enum

> Abstract classes

> Function Overloads (He ong sBcex cnyyuaes)
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A BOT 3TO BaAXHO NMOHUMATb

> (1) Types

> (!) Interfaces
> (1) Generics
> Enum

> Abstract classes

> Function Overloads (He ong sBcex cnyyuaes)
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He 1O, yTOObI pEKNaMa, HO...

> BBepoeHue
> Tunbl n CTPYKTYPDI

> O0006LWweEHHbIe TUnbl (Generics)

WWW.Canonium.com/category/typescript

99


http://www.canonium.com/category/typescript

TypeScript

TypeScript

>  Komnumnaumsa B JavaScript Types
Decorators

> CTatmyeckad Tmnm3aumnd

> CTPYKTYPHbIN A3bIK

> CHMHTaAKCUNYECKOE MOHMXXEHME KOOa
> CBepxwmpokasg noanepyxka IDE

> BO3MOXHOCTb pacllMnpeHnd

> TypeScript — 370 BCE TOT Xe JavaScript

100



One more thingf .
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Bbl MOYKeTe
NCMONb30BaTb |S B



tsconfig.json

"compilerOptions": {
"target”: "es3",
"allowls”: true, // pa3pewaem KoMnuampoBaTb IS
"checkJs": true // npocum npoBepATb Tunbl B JS
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// (@ts-check

| OBOPUM KOMMUNAATOPY, YTO

VoK

O MPOBEPATb TUMbI B C

GIZVLS



KoMnunatop nposepseT JS pannbl

JSDoc

>  TunNMYHbIVM BanunaHbi JSDoC

@type
> /** @type {SomeType} */




COoenaTtb npoLuecc NoKpbITUA KoAa
TUMAaMM MaKCMManbHO NPOCTbIM






TypeScript

[1ntockl / MuHychl



[Tntockl TypeScript

> [lonynapHoe n rotoBoe K NnpogaklleHy peLlueHne

> [lpoeKT pa3BmBaeTca (CTabunbHbIN PENU3HLIU LIUKN)
> MowHaga nogaepxka KOMbIOHUTH

> EcTb BO3MOXHOCTb NpoBepATL JS Ha ocHoBe JSDoc

> HanuncaH Ha TypeScript

109



MuHycbl TypeScript

> Het «xnBon» cneymndpumkaumm a3bika — eCTb aHOHCbI ANS
KOHEYHbIX Nnosrb3oBaTeneun

> Het nokymeHTauum camoro komnunartopa n LSP-cnos

> MecTtamun npocTble BeLU AenatTcsa CMOXHO™

* cnpaBnseTtcs 110



TypesScript

A Kak ObITb C HaCeanem
JavaScript



Kak ke 9 be3 naketoB?

left-pad

String left pad

left-pad

P.S: I've unpublished it from NPM.

Install

S npm install azer/left-pad

112






Typescript=JAVASCript + Types



Declarations Files

.d.ts

115



OnmcaHme KOHCTPYKLLNI

CTaTn4yeckoe onmcaHme KOHCTPYKLUMIM, a He NOrKa



[ loMep nocnoXxHee

declare module "svg-parser"” {
namespace svgParser {
interface INode {
name: string;
attributes: Record<string, string>;

children: INode]];
metadata?: string;

}

function parse(content: string): INode;

}

export = svgParser;

117



[ loMep nocnoXxHee

declare module "svg-parser" {
namespace svgParser {

interface INode {
name: string;
attributes: Record<string, string>;

children: INodel[];
metadata?: string;

function parse(content: string): INode;

export = svgParser;
113



3aronoBOYHbIE Qalbl
NO3BONAIOT
orpaHNUYuBaThb




OrpaHunyeHusa yepes .d.ts

YKa3zan uenesyto cneumdpukaumto ESS
> 3abbin npo Promise

> 3a0bl/1 NPO NpPoYne HOBUHKW

[106aBnn B npoeKkT nonndunnibl/noHNPUNLI

> Paspelwmnn ncnonb3oBaTtb Promise

> Pa3pelmnn YTo-To eLle

120



@types/”

3apgeknapupoBaHHbie TUMbl AN MHOXEeCTBa NPM-MNakeToB



Take a TypeScript

llBa cnamnga npo Flow




Tvn nornkn

TypeScript
> Completnhess (LLeTOCTHOCTb)
>  AHanM3 oWMOOK, KOTOPbIE CNyYaTCs B PaHTanme

>  Tuvnbl DONONHAKOT KOL

> Soundness (HaOEXXHOCTb)
>  AHaNM3 BO3MOXHbIX OLUMOOK, KOTOPbIE MOTYT C/IYYUTLCS B PAHTAVME

> Bbl JOKa3blBaeTe KOMITMITATOPY, YTO Bbl INMPOdBbl

123



[lpocTo

interface IObject {
value?: string;

}

const obj: IObject = {};

function showStringlLength(x: string) {
console.log(x.length);

}
if (typeof obj.value === 'string') {

showStringlLength(obj.value);

showStringlLength(obj.value); // A obj TOT Xe? <--- [lobaBb IF
}
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Take a TypeScript K CONEDKaHN

Tunbl N CTPYKTYPbI AaHHbIX




Tunbl N CTPYKTYPbI JaHHbIX

Tnnbl OAHHbIX



Tvnbl gaHHbIX B JavaScript

> boolean

> null

> undefined
> number

> string

> Symbol

> Object

127



Trnbl gaHHbIX B TypeScript

)

)

)

)

any
VOIO

never

TN CTPOKOBOIO N YNCNOBOTO NUTEPana

object 1 Object

Tvin nu

epasna obbekTa

[ TonMMOP®HbLIN TN this K F-OrpaHnYeHHbIY NONMMOPC

DNSM

128



Trnbl gaHHbIX B TypeScript

)

)

)

)

any
VOIO

never

TN CTPOKOBOIO N YNCNOBOTO NUTEPana

. o

Tvin nu

epasna obbekTa

[ TonMMOP®HbLIN TN this K F-OrpaHnYeHHbIY NONMMOPC

DNSM
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Trnbl gaHHbIX B TypeScript

)

)

)

)

any
VOIO

never

TN CTPOKOBOIO N YNCNOBOTO NUTEPana

]
N

D

Tun nuTepana obbekTa
HomnmMopdtbiA it A —orBaHAYeHHB

),

S

D

D

N

J/
S
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| loexanu






OnpepeneHne TunNa «any»

OnpepeneHune

Twvn, npegnonaratroLwmii nog codbom nodowm TUn.

3a4eM HyXeH?

> COBMeCTUMOCTb C JavaScript
> OTODOpPaXeHme Toro, YTO Mbl HE 3HAEM TUT

Korga npMeHsaTb Tmun?

> Humkoraoa

133



[ lpnMepbl ong Tnna «any»

const a: any 1;

{};

const b: any

import glob = require('glob');

const entries = glob.sync('**/*");
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[ lpnMepbl ong Tnna «any»

const a: any 1;

{};

const b: any

import glob = require('glob');

const entries = glob.sync('**/*"); // Type: ???
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[ lpnMepbl ong Tnna «any»

const a: any 1;

{};

const b: any

import glob = require('glob');

const entries = glob.sync('**/*"); // Type: any

136



[ipunucaHne TUNOB




“TO OenaTb, ec/iv €
yMHee KOMMNNATopa?



[ loacKa3kn KOMNUNATOPY

const a: any = 'this 1s a string’;

// Komnunatop: Hy OK - Tebe ny4yuwe 3HATb

const b: number a.qgwe();

139



[ loacKa3kn KOMNUNATOPY

const a: any = 'this 1s a string’;

// Komnunatop: Hy OK - Tebe ny4yuwe 3HATb

const b: number = a.qwe(); // <&

140



[ loacKa3kn KOMNUNATOPY

const a: any = "this 1s a string’;

// Komnunatop: Hy OK - Tebe ny4yuwe 3HATb

const b: number = a.qwe(); // X Runtime error

141



[ loacka3sky KOMNMNAaTopy

const a: any = "this 1s a string’;

// Komnunatop: Hy OK - Tebe ny4yuwe 3HATb

a.qwe();

const b: number

// KomnunaTtop: O, a, OKa3biBaeTCcA, CTpOKa

const c: number = (a as string).qwe();
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[ loacka3sky KOMNMNAaTopy

const a: any = 'this is a string’;

// Komnunatop: Hy OK - Tebe ny4yuwe 3HATb

const b: number = a.qwe();

// KomnunaTtop: O, a, OKa3biBaeTCcA, CTpOKa

const c: number = (a as string).gwe(); // <« Compilation error

143



Type assertions

const broken = [].concat('dir');

// Error: [ts] Argument of type '"dir"' 1s not assighable to
parameter of type 'ReadonlyArray<never>’'.

const success = ([]| as string[]).concat('dir"); // =
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voild




OnpepeneHne TUna «void»

OnpepeneHune

Twvn, npeanonaratowmm noa cobom HMYero.

3a4eM HyXXeH?

)

SBO3MOXHOCTb CKa3aTb, YTO 3TAC

DYHKLMSA OOMKHA BO3BPALLATb HUYETO

146



[ loMepbl 4Ng TUNa «void»

import mg = require('mq');

function stopQueue(): void {

mq.stop();
}

const result = stopQueue();
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[ loMepbl 4Ng TUNa «void»

import mg = require('mq');

function stopQueue(): void {

mq.stop();
}

const result = stopQueue(); // Type: void
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hull/undefined




Tun «null» n «undefined»

null

> BkntouyéH Bo Bce Tunbl (null, undefined, number, object, Object..)

undefined

> BkntouyéH Bo BCe UMbl (undefined, null, number, object, Object..)
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Tun «null» n «undefined»

null

> BkntoyéH Bo Bce Tunbl (null, undefined, number, object, Object..)

undefined

> BkntouyéH Bo BCe TUNbl (undefined, null, number, object, Object..)

--strictNullChecks

> undefined M null — He3aBUCUMBIE TUIMbI
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[ lonMepbl «null»

const a: null = null;

const b: string = null;
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[Tpumepbl «null» (--strictNullChecks)

const a: null = null;

const b: string = null; // Error
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[Toumepbl «undefined»

const a: undefined = undefined;

const b: string = undefined;
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[Toumepbl «undefined» (--strictNullChecks)

const a: undefined = undefined;

const b: string = undefined; // Error
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What?

Kak Tak-To, a? 4 xo4vy undefined!



union




Tuvn «union»

Bo3MOXHOCTb yKa3aTb ABa 1 bonee Tmna

let a: number | string = 1;
let b: number | undefined = undefined;

let c: number | null = null;
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Tuvn «union»

Bo3MOXHOCTb yKa3aTb ABa 1 bonee Tmna

let a: number | string = 1;

|
let b: number | undefined = undefined;
| n

let c: number = null;

159



Tuvn «union»

(string | number)[] string[] | number[]
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Tuvn «union»

(string | number)[] string[] | number[]

l

[ "'string’', 1]
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Tuvn «union»

(string | number)[] string[] | number[]

| AN

[ "'string’', 1] string] ] number| ]
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Tuvn «union»

(string | number)[]

l

[ "'string’', 1]

string[] | number]]

7N\

string| ] number| ]

Voo

[ "string’] [1]
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CBOU NUYHBIUL TMI




'pikachu’




String literal

nuMmeric, object




Tnn cTpokoBOro nuTepana

BO3MOXHOCTb yKa3aTb 3apaHee N3BECTHbIN HabOop CTPOK, KaK TUMbI

const a: 'pickachu' = "pikachu';

const b: 'pikachu' | 'charmander ' = 'charmander';

const c: 'charmander' = 'pikachu';
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YUncnosoun nutepan n nutepan oobekTa

const a: -1 | @0 | 1 = 1;

const b: { a: 1 } | { a: 'abc' } = { a: 'abc' };
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YUncnosoun nutepan n nutepan oobekTa

const a: -1 | @0 | 1 = 1;

const b: { a: 1 } | { a: 'abc' } = { a: 'abc' };

169






Tuvun «never»

TN He NPOCTOM, @ HUKO20a HEJOCTUXMNMbIN U «Boratbiny.

>  VicknroueHme

> beCKOHEeYHbIN LLMKIT

> HeooCctmxmmbiv KOL

171



beCcKOHeYHbIUN LUK

function eventLoop(): never {
while (true) {

console.log( 'tick");
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HepocTmXmnmbin Ko

function throwCriminalError(): never {

throw new Error('Mama ama criminall');
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HepocTmXmnmbin Ko

function assertCriminal(login: 'mrmlnc' | 'someone'): boolean {
switch(login) {

case ‘mrmlnc’': return true;

throwCriminalError();
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HepocTmXmnmbin Ko

function assertCriminal(login: 'mrmlnc' | 'someone'): boolean {
switch(login) {
case ‘mrmlnc’': return true;
}

throwCriminalError();
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HepocTmXmnmbin Ko

function assertCriminal(login: 'mrmlnc' | 'someone'): boolean {

switch(login) {
case ‘'mrmlnc’: return true;
} \

throwCriminalError();
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HepocTmXmnmbin Ko

function assertCriminal(login: 'mrmlnc' | 'someone'): boolean {

switch(login) {
case ‘mrmlnc’: return true;
} \

throwCriminalError();
} \
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[ lomoykeM HanTn KpnMmnHan!



IcnpaBngaem ownbku

function throwCriminalError(login: never): never {

throw new Error('Mama ama criminall');
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IcnpaBngaem ownbku

function throwCriminalError(login: never): never {

throw new Error('Mama ama criminal! ),\
}

180



IcnpaBngaem ownbku

function assertCriminal(login: 'mrmlnc' | 'pikachu'): boolean {
switch(login) {

case ‘mrmlnc’': return true;

throwCriminalError();

181



IcnpaBngaem ownbku

function assertCriminal(login: 'mrmlnc' | 'pikachu'): boolean {
switch(login) {
case ‘mrmlnc’': return true;
}

throwCriminalError();
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IcnpaBngaem ownbku

function assertCriminal(login: 'mrmlnc' | 'pikachu'): boolean {

switch(login) {
case ‘'mrmlnc’: return true;
} \

throwCriminalError();
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IcnpaBngaem ownbku

function assertCriminal(login: 'mrmlnc' | ‘'pikachu'): boolean {

switch(login) {
case ‘mrmlnc’': return true;
} \

throwCriminalError(login); &——— login = 'pikachu’

184



IcnpaBngaem ownbku

function assertCriminal(login: 'mrmlnc' | ‘'pikachu'): boolean {

switch(login) {
case ‘mrmlnc’: return true;
} \
throwCriminalError(login); &——— 1login = 'pikachu’

\ B 3TOM MeCTe OXMAAeTCs never,

HO cenyac 3gech string!

185






IcnpaBngaem ownbku

function assertCriminal(login: 'mrmlnc' | ‘pikachu-): boolean {

switch(login) {
case ‘mrmlnc’: return true; ‘$555‘-.--..

throwCriminalError(login);
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IcnpaBngaem ownbku

function assertCriminal(login: 'mrmlnc' | ‘'pikachu'): boolean {
switch(login) {
case mrmlnc’: return true;

case 'pikachu’: return true;

} \

throwCriminalError(login);
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IcnpaBngaem ownbku

function assertCriminal(login: 'mrmlnc' | ‘'pikachu'): boolean {
switch(login) {
case mrmlnc’: return true;

case 'pikachu’: return true;

} \

throwCriminalError(login); // =
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YE TAK

oo




Tunbl N CTPYKTYPbI JaHHbIX

CTPYKTYpPbl AAHHbIX






CTpYKTYpPbl AaHHbIX B TypeScript

> ObbeanHeHme (union)
> [lepeceveHne (intersection)

> [lepevncnutenm (enum)

> NHTepdenc (interface)

> KopTtexu (tuple)
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CTpyKTYypbl AaHHbIX B TypeScript

> Ob6repmuHeHmrelunion)

> [lepeceveHne (intersection)

> [lepevncnutenm (enum)

> NHuTtepdenc (interface)

> Koptexwu (tuple)




CTpyKTYypbl AaHHbIX B TypeScript

> Ob6repmuHeHmrelunion)

. : on

> [lepevncnutenm (enum)

> NHuTtepdenc (interface)

> Koptexwu (tuple)
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CTpyKTYypbl AaHHbIX B TypeScript

)

)

)

)

OBveamHe
bl lVI Il 1V

nao [11n
T\ O

Patad
o117

' : R
> Hepevwncantentens

VIHTepdenc (interface)

KopTexxu (tuple)

| = §



CTpyKTYypbl AaHHbIX B TypeScript

> Ob6repmuHeHmrelunion)

= : R
> Hepewnsepnremmt 4

> NHTepdewnc (interface)

> KoepFexmfiuple




CTpyKTYypbl AaHHbIX B TypeScript

> ObvepmHermreturion

> Hepecevenmelintersecton)
> Hepeuwreantenmtenur

> WUHTepPemnc (interface)

> KoepFexmfiuple

198



interface




Nutepdencel (interface)

CTpyKTYypa, CXOXasd C KjlaccCaMu, NO3BONSAIOLLASA ONUCLIBATb
Opyrue CTPyKTypPbl, HANPUMEP KaccCbl U 0OBbEKTbI, HO MPU 3TOM He

nmMeroLasa nx peanmsauumn.

200



[1a OypneTt oObekT!

const obj = {
sleep: true,
type: 'red’,
age: 1

}s

207



KaKoOW TUM nMeeT
epeMeHHada «oD|»?



[1a OypneTt oObekT!

const obj = { // Type: ??? {

sleep: true, sleep: boolean;

type: 'red’, type: string;

—

age: 1 age: number;

B

N
LN
\

2~
}5 ~
=

(I
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[1a OypeT nHTEepdenc!

const obj = { interface IPanda {
sleep: true, sleep: boolean,
type: 'red’, type: string,
age: 1 age: number

}s }s
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[1a OypeT nHTEepdenc!

interface IPanda { const obj: IPanda = {
sleep: boolean; sleep: true,
type: string; type: 'red’,
age: number; age: 1

} }s
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[1a OypeT nHTEepdenc!

interface IPanda { const obj: IPanda = {

sleep: boolean . true,

type: string; type: 'red’,

age: number; age: 1
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[1a OyneT HOBbIN NHTEpPpDEeNC!

interface IPanda { interface IRedPanda {
sleep: boolean; sleep: boolean;
type: string; type: 'red’;
age: number; age: number;
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[1a OyneT HOBbIN NHTEpPpDEeNC!

interface IPanda { interface IRedPanda {
sleep: boolean; sleep: boolean;
type: string; type: 'red’;
age: number; age: number;
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[1a OyneT HOBbIN NHTEpPpDEeNC!

[Touemy?

interface IRedPanda {
sleep: boolean; 3a4em?
type: 'red’;
KonmnacTal

age: number;

He nenaun Tak!

venc IPanda.

[Toyxanymncra, pacmnpb Ba3oBbIN MHTEPC

Rejected!

OoymMmancs!

Tbl NbgH!
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[1a OypeT pacumpeHmne!

interface IRedPanda extends IPanda {

type: 'red’;
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[1a OypeT pacumpeHmne!

interface IRedPanda extends IPanda {

type:

red’;

\

interface IRedPanda {
sleep: boolean;
type: 'red’;

age: number;

211



Ba)xHoO!

interface IBase {

age: number;

interface IFirst extends IBase {

age?: number; // Error

212



dukcnm npobnembl

interface IBase { interface IBase {

age: number; age?: number;

interface ISecond extends IBase {

age: number;

213



interface

VIHOeKkcnpyemble TUMbI




VIHDekcupyemsble TUnbl

const storage = {
"/usr': true,
'/fast-glob.json': true,
"/bin’: true,
"/opt': true

}

interface IStorage {

[prop: string]: boolean;

215



VIHDekcupyemsble TUnbl

interface IStorage {
[prop: string]: boolean;

}

const storage: IStorage = {
"/usr’: true,
'/fast-glob.json': true,
"/bin’: true,

‘/opt': true

216



VIHDeKkcnpyemble TUMbI

interface IStorage {

[index: number]: string;

}

const obj: IStorage = {
0: 'string’
}s

217



VIHDeKkcnpyemble TUMbI

interface IStorage {

[index: number]: string;

const obj: IStorage = {
0: 'string’
}s

obj.push(1); // ???

218



VIHDeKkcnpyemble TUMbI

interface IStorage {

[index: number]: string;

const obj: IStorage = {
0: 'string’
}s

obj.push(1l); // Property 'push' does not exist on type 'IStorage’
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VIHDeKkcnpyemble TUMbI

interface IStorage {

[index: number]: string;

const arr: IStorage = ['string'];

arr.push(1); // Property 'push' does not exist on type 'IStorage’

220



VIHDeKkcnpyemble TUMbI

type IStorage = Record<number, string>;

const obj: IStorage = {
0: 'string’
}s

227



BepHyTbCH

Take a TypeScript K COLEDKAHMIO

Obo0OLeHns



O606weHnsa (generics)

O6006WweHHbIV TUN (0600LWEeHMe, AXXeHEePUK) NO3BONSAET
pe3epBMpPoOBaTb MECTO A4 TUNa, KOTOPbIN byaeT 3aMeHEH Ha
KOHKPETHbIN, NepeaaHHbIY NoN1b3oBaTenem, Npu Bbi3oBe PyHKLNN
NN MeToaa, a Takxe npu paboTe ¢ Knaccamu.

https://canonium.com/articles/typescript-generics 223



https://canonium.com/articles/typescript-generics

3ayem?’



[ lpnmMep

function identity(arg: number): number {

return arg,;
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[ lpnmMep

function identity(arg: string): string {

return arg,

226



[ lpnmMep

function identity(arg: object): object {

return arg,

227



[ lpnmMep

function identity(arg: ololo): ololo {

return arg,

228



[ lnoxoe pelueHue

function identity(arg: any): any {

return arg;
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[ lnoxoe pelueHue

function identity(arg: any): any {

return arg,

const a = identity(1l); // Type: any
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[ lnoxoe pelueHue

function identity(arg: any): any {

return arg,

const a = identity(1); // X Type: any

237



[Touemy nnoxoe?

object

number

string
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Xopollee pelleHne

function identity<T>(arg: T): T {

return arg;

const number = identity(1);
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Xopollee pelleHne

function identity<T>(arg: T): T {

return arg;

const number = identity(1);
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Xopollee pelleHne

function identity<T>(arg: T): T {

return arg;

const number = identity(1);

number
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Xopollee pelleHne

function identity<T>(arg: T): T {

return arg;

const number = identity(1);

number
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Xopollee pelleHne

function identity<T>(arg: T): T {

return arg;
! T =number

const number = identity(1);

number
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Xopollee pelleHne

N N

function identity<T>(arg: T): T {

return arg;
! T =number

const number = identity(1);

number
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Xopollee pelleHne

function identity<T>(arg: T): T {

return arg;

const number = identity(1l); // Type: number

239



Tak. HenoH4aTtHo. 3auem?



3a4yeM HY)XXHbl 0600LLEeHN]?

>  YHMBEPCaNbHOCTb KOOOBOW Oa3bl

> BO3MOXHOCTb OrpaHmnyeHmnsa TUNoB, C KOTOPbIMW MOXeET paboTaTb

C

0%

KIS
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| [pOCTOM NMpUMepP



[lpocTOon Nnpmnmep

interface IItem {

name: string;

const storage = new Map<string, IItem>();

243



[lpocTOon Nnpmnmep

interface IItem {

name: string;

const storage = new Map<string, IItem>();
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[lpocTOon Nnpmnmep

interface IItem {

name: string;

const storage = new Map<string, IItem>();
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[TpocTOon Nnpumep

interface IItem {

name: string;

const storage = new Map<string, IItem>();

storage.set('key', { name: 'value' }); // =&
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[TpocTon Nnpnmep

interface IItem {

name: string;

const storage = new Map<string, IItem>();

storage.set('key', { name: 'value' }); // &

storage.set('key', 'value'); // X Compilation error

247



OrpaHunyeHmne obobLLeHnI



A ecTb N TYT OIMNOKaA?

function getlLength<T>(arg: T): number {

return arg.length;
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Owunbka 3pgechb!

function getlLength<T>(arg: T): number {

return arg.length;

250



A noyemy?

function getlLength<T>(arg: T): number {

return arg.length;
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A noyemy?

T = HemnsBeCTHbIV TUM

//}ﬂ

function getlLength<T>(arg: T): number {

return arg.length;

252



KakK NTOYNHUTBL?

interface Lengthwise {

length: number;

function getlLength<T extends Lengthwise>(arg: T): number {

return arg.length;
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KakK NTOYNHUTBL?

interface Lengthwise {

length: number;

function getLength<T extends Nengthwise>(arg: T): number {

return arg.length;
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KakK NTOYNHUTBL?

interface Lengthwise {

length: number;

function getlLength<T extends Lengthwise>(arg: T): number {

return arg.length;
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KakK NTOYNHUTBL?

interface Lengthwise {

length: number;

function getlLength<T extends Lengthwise>(arg: T): number {

return arg.length;
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Kak MOYNHUTB? /\

function getlLength<T extends Lengthwise>(arg: T): number {

return arg.lengtk;

string
const a = getLength('abc');

class String extends Object {
/] ...
}

257



Kak MOYNHUTB? /\

function getlLength<T extends Lengthwise>(arg: T): number {

return arg.lengt

string
const a = getLength('abc');

class String extends Object {
readonly length: number;

}
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Kak MOYNHUTDL?

function getlLength<T extends ArrayLike<any>>(arg: T): number {

return arg.length;
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PeanbHbIV TPUMEP



fast-glop

https://github.com/mrminc/fast-glob



https://github.com/mrmlnc/fast-glob

PeanbHbI NpumMep

function getWorks<T>(
source: Pattern | Pattern[],
_Reader: new (options: IOptions) => Reader,

opts?: IPartialOptions
): T[] {}
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PeanbHbI NpumMep

function getWorks<T>(
source: Pattern | Pattern[],
_Reader: new (options: IOptions) => Reader,

opts?: IPartialOptions
): T[] {}
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PeanbHblt npuMep

function getWorks<T>(
source: Pattern | Pattern[],
_Reader: new (options: IOptions) => Reader,

opts?: IPartialOptions
): T[] {}

const works = getWorks<EntryItem|[]>(source, ReaderSync, opts);

const works = getWorks<Promise<EntryItem[]>>(source, ReaderAsync, opts);
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PeanbHblt npuMep

function getWorks<T>(
source: Pattern | Pattern[],
_Reader: new (options: IOptions) => Reader,

opts?: IPartialOptions
): T[] {}

T

const works = getWorks<EntryItem|[]>(source, ReaderSync, opts);

const works = getWorks<Promise<EntryItem[]>>(source, ReaderAsync, opts);

~ =
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Take a TypeScript

Korga HyxeH TS/Flow/...?




Korga HyeH TypeScript/Flow/Reason/...?

> PazpabartbiBaeTe npoekT komaHaou (He aoByms ntogbmu free time)
> PaspabartbiBaeTe npoeKkTbl (He ManeHbKue)

> [lnaHnpyeTe nogaepXnuBaTthb U pa3BMBaTb CBOM NPOEKT B byayLleM
> MHoro paboTtaeTte co CTpyKTypamun AaHHbIX (0ObEKTbLI, Hanpumep)
> XOTWUTe nonyyvartb OT Koga MakCUMyM (aBTOKOMMIIUT, MPOBEPKMN, ...)

> XoTuTe aHanmMampoBaTb HaNMUCaHHbIN KOA C MOMOLLIbIO YTUIUT
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Happy coding!

[leHnc MannHo4knH

Pa3paboTynk MHPPaACTPYKTYpPbI
pa3paboTkm MHTepdencoB



