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“Typed JavaScript at Any Scale”

TypeScript extends JavaScript by adding types.

By understanding JavaScript, TypeScript saves you time
catching errors and providing fixes before you run code.
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Dreaded Wanted All Respondents Professional Developers

Rust JavaScript

TypeScript HTML/CSS

Python SQL

Kotlin Python

Go Java

Bash/Shell/PowerShell

C#

C#

TypeScript

Swift PHP

JavaScript C++

SQL

Bash/Shell/PowerShell Go 9.4%

HTML/CSS Kotlin 8.0%

Scala Ruby 7.5%

Haskell VBA 6.2%

Swift 6.1%

Java R 5.5%

Assembly - 4.9%
2020 StackOverflow 7}% 20| Al E]
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Uncaught TypeError:

Cannot read property ‘bar’ of undefined &

Uncaught TypeError: “N“E"NE“ Is

, , , oY
undefined 1is not a function &

NOT A FUNCTION

cidtor.net




I
2“ }A'I.Q.? Type Soundness

Type soundness is a theorem of the form:
If O - e : 7, then running e never produces an error.

If we add division, then divide-by-zero errors may be ok:
If e : 7, then running e never produces an error except
divide-by-zero.

In general, soundness rules out a certain class of run-time
errors.

Soundness fails = bug in type rules

Implementing Variants and Type Soundness 22/26

By PLRG @ KAIST
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JavaScript2| superset

validgt JavaScript Z= — valid&t TypeScript ZE

JavaScript ZEZ Znt=l
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$ npm install -g typescript

$ npm install —save-dev typescript

tsc - typescript compiler

tsconfig. json - tsc configuration file

https://github.com/pacokwon/typescript-starter-codes

““Sample Codes Here”™"
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https://github.com/pacokwon/typescript-starter-codes

AR M%|5}7|

$ npm install -g typescript

const addOne = (n: number) = n + 1;

$ npm install —save-dev typescript

tsc index.ts
index. js

File: index.]js

tsc - typescript compiler

var addOne = function (n) { return n + 1; }:

tsconfig. json - tsc configuration file

https://github.com/pacokwon/typescript-starter-codes

““Sample Codes Here”™”

11


https://github.com/pacokwon/typescript-starter-codes

Type Annotation - Basic Types

const bool: boolean = true;

const num: number = 42;

const str: string = 'sparcs';
const list: number[] = [1, 2, 3];

const tup: [boolean, number] = [true, 42];

) ¥ paco



Type Annotation - Basic Types

enum Color {
Red,
Green,
Blue

5

const c: Color = Color.Green;

¥ paco



Type Annotation - Type Checking

let x: number = 42;
X = 'sparcs'; m Type 'string’' is not assignable to type 'number’.

const 1sPrime: boolean = true;
i1sPrime. length m Property 'length' does not exist on type 'true’.

const tup: [string, 42] = ['foo', 42];
tup[1].toUpperCase() m Property 'toUpperCase

does not exist on type '42°

y ¥ paco



Type Inference

Inference - 20[A] EfQ! s{{ A gt

num: number

hum = 3;

num = 'sparcs



More Types
any type

let something: any;
The any type is a powerful way to work with

existing JavaScript, allowing you to

someth%ng. length; gradually opt-in and opt-out of type
something[0]; checking during compilation.
something();

00| M 2 AFEX| %S

const b: boolean = something;
something = 'asdlkfas;'
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More, more, more lypes

undefined
null
object
never

unknown



Typing functions

const sum = (a: number, b: number): number = {
return a + b;
5

const sum = (a: number, b: number): number = {
re const sum: (a: number, b: number) = number
5

g typescript-starter-codes/ts-plain/src/function.ts };paco



Typing objects

let person: { name: string; age: number; height?: number }s
person = { name: 'Paul', age: 78 } Optional Property

let GPAKeyPair: { [name: string]: number };
GPAKeyPair = {

"hyuk": 4.3,

"paco”: 4.3,

"gom": 4.3,

"kris": 4.3

5 typescript-starter-codes/ts-plain/src/object.ts };paco



Interface

:objecte| AXE Holgt + AUS

interface Person {
name: string;
age: number;

function sayName(p: Person): void {
console.log(p.name);

.o  typescript-starter-codes/ts-plain/src/interface.ts L



Interface

:objecte| HEXE Eolgt + AU
// person.ts // index.ts
export interface Person { import { Person, sayName } from './person'
name: string;
age: number; fetch('https://somewhere/people’)
} .then(res = res.json())
.then((people: Person[]) = {
export function sayName(p: Person): void { people.forEach(sayName);
console.log(p.name); })

}

’ typescript-starter-codes/ts-plain/src/interface.ts L



Union type

[Beikl= 08 EI & oibfel Ef

function padlLeft(value: string, padding: string | number) {
if (typeof padding = "number")
return Array(padding + 1).join(

) + value;

// padding: string

return padding + value; barfoo

‘  foo’

padLeft(‘foo’, ‘bar’)
padLeft(‘foo’, 3)

o typescript-starter-codes/ts-plain/src/union.ts L



Union type ¥ Literal Types

Seikl= 08 EI & otbfel Ef

interface SamsungUser { let usersList: PhoneUser|[];
manufacturer: "samsung";
username: string; usersList.forEach(user = {
id: string; if (user.manufacturer = "samsung") {
} console.log(user.id[user.id.length - 1]);
} else if (user.manufacturer = "apple") {
interface AppleUser { // Property 'length' does not exist on type 'number’.
manufacturer: "apple"; console.log(user.id[user.id.length - 1]); m Prope
username: string; }
id: number; })
}
siLIe| 2ER Z2&|= ElSe HetsS Sl
type PhoneUser = SamsungUser | AppleUser; Clekst siEfe| EfQlS ailxoz x{Z|!

,stypescript-starter-codes/ts-plain/src/union_literal.ts }; paco



Union type ¥ Literal Types

Seikl= 08 EI & otbfel Ef

interface SamsungUser{ let usersList: PhoneUser[];

manufacturer:'"samsung";a
h ﬁ

username: strings——— usersList.forEach(user = {
id: string; if (user.manufacturer = "samsung") {
} Literal types! console.log(user.id[user.id.length - 1]);
} else if (user.manufacturer == "apple") {
interface AppleUser—4— // Property 'length' does not exist on type 'number'.
manufacturer: |" f console.log(user.id[user.id.length - 1]); m Prope
username: strimgr—' }
id: number; })
}
siLfe] ZER Esls Ellse Wie Sof
type PhoneUser = SamsungUser | AppleUser; ClFst SiEfje| EjQlS QMo xZ|!

,.typescript-starter-codes/ts-plain/src/union_literal.ts }; paco



Union type ¥ Literal Types

Seikl= 08 EI & otbfel Ef

Z} /52| id EXEl7l Sgct O3 o
interface SamsungUser{ let usersList: PhoneUser[];

manufacturer:'"samsung";a

username: strf;z~«wj‘ usersList.forEach(user = {
id: string; if (user.manufacturer = "samsung") {
} Literal types! console.log(user.id[user.id.length - 1]);
} else if (user.manufacturer == "apple") {
interface AppleUse // Property 'length' does not exist on type 'number'.
manufacturer: | ﬂ console.log(user.id[user.id.length - 1]); = Prope
username: strimgr—— }
id: number; })
}
siLie| EHE=Z {EEk|= EIRSe| HelsS Sl
type PhoneUser = SamsungUser | AppleUser; ClFst SiEfje| EjQlS QMo xZ|!

,stypescript-starter-codes/ts-plain/src/union_literal.ts }; paco



Union type ¥ Literal Types

Seikl= 08 EI & otbfel Ef

2l 842 id EXE|7t Faet 18 o
interface SamsungUser { let usersList: PhoneUser[];

manufacturer: |"samsung";

username: strings——— usersList.forEach(user = {
id: string; if (user.manufacturer =Code flow analysisE £3t
} Literal types! console.log(user.id] type checklng

} elself user. manufacturer — _appu«

manufacturer | conso e.log(user.idluser.id.Tength - 1]); = 'rOpe
username: strf”:“’“““‘“*i }
id: number; })
}
siLiel 2= J12E|= EIY=e| HelES Sdf
type PhoneUser = SamsungUser | AppleUser; CleFst siEfC| ElClS AdutdMoz X 2!

ctypescript-starter-codes/ts-plain/src/union_literal.ts }; paco



Intersection Types

uXxtklE BE ERES f482 71

interface Entity { function speakAndWalk(human: Human) {
name: string; human.speak();

} human.walk();

// speakable - e £ QU= }

interface Speakable {
speak: () = void; const paco = {

} name: 'paco',

// walkable - AE £ Q= speak() { console.log(*Hello, my name is ${this.name}")

interface Walkable { walk() { console.log('Walking...'); 1},
walk: () = void; }

}

type Human = Entity & Speakable & Walkable; speakAndWalk(paco); // Hello, my name is paco\nWalking ...

,, typescript-starter-codes/ts-plain/src/intersection.ts }4 paco



Generics

:02] EfRI0| CHsto] = ZHALE

function identity(x) { m P function num_identity(x: number) {
return X; return X;

} }

const str_i = identity('a'); l:, function str_identity(x: string) {

const num_i = identity(3); return x;

const bool_i = identity(true); © }

function bool_identity(x: boolean) {
return X;

| 9.

- typescript-starter-codes/ts-plain/src/generics.ts L



Generics
.0{2 E}QI0fl CHa}0] = YAIR

function identity<T>(x: T) {
return X;
}

const str_i = identity<string>('a');
const num_i = identity<number>(3);
const bool_i = identity<boolean>(true);

29 typescript-starter-codes/ts-plain/src/generics.ts L



React + [ype

O|H| React D EO|| EfES HEZslFAICE.

ME IE 2|X|: typescript-starter-codes/ts-react/src/components/{Counter,ComplicatedCounter}.tsx

$ npm install
MEZE MB Al 3

$ npm run dev

. ¥ paco



React HELEE ZIAMSH7|:

e interface O|E3dl props EIg &2

e React.FunctionComponent EIS 0|3 AEZHE EiY o

ctO|E22| &4 /B0 EtRlS HOtl= Y'Y - LSPE| hover 7|52 AMSelt

setCount: <number>> 0

| = useState<number>(initialValue);

typescript-starter-codes/ts-react/src/components/{Counter,ComplicatedCounter}.tsx
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tsconfig.json

>
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strict - g4gt EtR] AE s8=S BEF HE
target - EFZ JS B{F (“ESE”, “ES6”, ...)

module - AtEe 2= A|AH HAl (“CommondS”, “AMD”, “System”, ...)

outDir - Zulst DIUES MAISH CIAIEZ| GA]

include - ZAnter CHAQI HILUS HA|

etc...

23 typescript-starter-codes/ts-plain/tsconfig. json



JS Z2HEQ TS sl7|
0: Etoj=fale| EfIe OZA| OttR?
import React from ‘react’

React.useState = 27 Ef2! o= ojL}Q?

import io from ‘socket.io-client’

io > 27HE?

=AMl Cie2| XHIA3EE £0|Ee2{S0] Ef

ol O
EH HA
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JS ==HE TS &5|7| - DefinitelyTyped

A: EI2 declaration LIRSS CI2Ut=LC}.

- | DefinitelyTyped / DefinitelyTyped | 7{C{St type declarations X &4
r‘ ) L

F master v  DefinitelyTyped / types / Go to file Add file ~

steinarn and Steinar Nilsen g Merge PR #49813 Update definitions for wampy (WampyOptions) by @ste... ... X eced649 7 hours ago Y History

/\ Sorry, we had to truncate this directory to 1,000 files. 6,372 entries were omitted from the list.

DefinitelyTyped 2H0l| = type declarations IH7|X|S2 npmOi|A] EtS
o0y, types/{package name}2| O|EC=Z 5\01 A2

2|4 E JHo| L.

# Type Roots - typeRoots

$ npm install —save-dev @types/react @types/react-dom

= Ol_g_g” |_:_|.OI )kl_-|cl)_-| HH;lxl El"S‘EE By default all visible "@types” packages are included in your compilation.

35


https://github.com/DefinitelyTyped/DefinitelyTyped
https://www.typescriptlang.org/tsconfig#typeRoots

JS =Z2HEQY TS 5|7
El-zll_\_%} KO —J.EH:

L — 1 H

$ npx tsc
$ node dist/index. js

. ¥ paco



02| =EMO| =Xlet:

e babel-loader
e ts-loader

e awesome-typescript-loader

37
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https://www.npmtrends.com/@babel/preset-typescript-vs-awesome-typescript-loader-vs-ts-loader

JS Z=HMEQ| TS ¢5|7| - Webpack + Babel + React

webpackdl Z2 HEHE AIEste BR0|=, typescript L2 X2/ loader/l EL

babel-loader O|22 %’—\3HHE @babel/preset-typescript preset AX| %, babel:t webpack

°| configurationOl M&3lj0F gf (XiM[et etdH™YE2 AA 1)
/] typescript-starter-codes/ts-react/.babelrc /] typescript-starter-codes/ts-react/webpack.config.js &€&
{ module: §
"presets": [ rules: [
"Bbabel/preset-env", §
"@babel/preset-react", test: /\.tsx?$/,
"Gbabel/preset-typescript” loader: "babel-loader",
] 5
; 1,
}



JS Z=HEQ TS 56]7] - Webpack + Babel + React

I babel2 Z=ZHMEQ transpilingZt HE35t7| IE0]| type checking=2 EBX= SHF0{OF 2f.

I fork-ts-checker-webpack-plugin A2

// typescript-starter-codes/ts-react/webpack.config.js &

const ForkTsCheckerWebpackPlugin = require("fork-ts-checker-webpack-plugin");

plugins: [
new ForkTsCheckerWebpackPlugin(),

N

39






