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TpaHcnunaumna

KoMnunauusa asbika B APYron A3blK C MNOXOXUM Habopom abcTpakumn
N1 B OPYryto BEPCUIO TOrO Xe A3blKa.

» CoffeeScript => JavaScript
« SCSS /LESS / PostCSS

« ES2016 => ES5

* TypeScript => ES5

« 2t03: Python 2 => Python 3
 3to2: Python 3 => Python 2
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3auem

 Bcem xo4deTca nucaTtb Ha ES6

* Tem BpemeHeM ES6 nogaepxuBaeTtcs (95+%) Bo BCex 3efieHbIX
bpay3epax
http://kangax.qgithub.io/compat-table/es6/

* inn Ha JavaScript'e, HO ¢ caxapkom
* /inn BooOLLe He Ha JavaScript'e
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http://kangax.github.io/compat-table/es6/

Kakue orpaHn4eHus

e CuHTaKkcuc?
e PaHTanm?
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Kakue orpaHn4eHus

+ CHTaKkecHue>2
+ PaHTaiam?

« PaHTa3ngd
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Babel
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CHapyxu

function length({ x, v }) {
return Math.sgrt(x ** 2 + y ** 2);

¥
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CHapyxwu

$ babel --presets=env -o output.js source.js
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CHapyxwu

"use strict”;

function length(_ref) {
var x = _ref.x,
y = ref.y;

return Math.sqgrt(Math.pow(x, 2) + Math.pow(y, 2));
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3arngHem noa Kkanot
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A noa KanoTtom

const babel = require('babel-core');

const source = ... ;
const result = babel.transform(source, { presets: ['env'] });
console.log(result.code);

/*

"use strict";

function length(_ref) {

var x = _ref.x,
y = ref.y;
return Math.sgrt(Math.pow(x, 2) + Math.pow(y, 2));
Y
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A noa KanoTtom

const babel = require('babel-core');

const source = ... ;
const result = babel.transform(source, { presets: ['env'] });
console.log(result.code);

/*

"use strict";

function length(_ref) {

var x = _ref.x,
y = ref.y;
return Math.sgrt(Math.pow(x, 2) + Math.pow(y, 2));
Y
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A noa KanoTom KanoTta

* Jlekcnyeckun » TpaHcopmep #1
aHanms » TpaHcdopmep #2
« CeMaHTN4yecknu .
aHanus « TpaHcdopmep#N

13 EUC Eg:nr}tend



Jlekcunyeckum aHanm3s

Pa3bop TekcTa Ha flormyeckme CyLLHOCTMN — TOKEHDI

* Uncna

* /lpeHTuduKaTopbl
« CTpOKM

* CKOOKM

1.
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Jlekcunyeckum aHanm3s

function
length

function length({ x, v }) { E
%k k %k k .

return Math.sqgrt(x 2 +y 2); ::::$> X

y

¥
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CuHTakcmyeckmnm aHanms

Co3paHne abcTpakTHOro cuHTakcmyeckoro aepesa (AST) n3
NOTOKa TOKEHOB

1+ 273
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AST Explorer Snippet & JavaScript </> babylon6 # (O Transform default ? Parser: babylon6-6.18.0

1 function length({ x, y }) { 70ms

2 return Math.sqrt(x ** 2 + ** 2); . . . . :

33} art( y ) ® Autofocus ® Hide methods ® Hide empty keys ® Hide location data ® Hide type keys
- File {

- program: Program {
sourceType: "module"
- body: [
- FunctionDeclaration {

+ id: Identifier {name}
generator: false
expression: false
async: false

+ params: [1 element]

- body: BlockStatement {
- body: |
- ReturnStatement {
- argument: CallExpression {

+ callee: MemberExpression {object, property,
computed}

+ arguments: [I element]

}

]

directives: [ ]

]

Built with React, Babel, Font Awesome, CodeMirror, Express, and WebPack | GitHub




astexplorer.net
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https://astexplorer.net/

CuHTakcmyeckmnm aHanms

- FunctionDeclaration

function - id: Identifier
length ame: "length’
(

{ jenerator: false
X = essi false

BlockStatement

il e
+

et

T

+ ReturnStatement
return

Frontend
19 FC Conf



CuHTakcmyeckmnm aHanms

- argument: CallExpression
- callee: MemberExpression
Math - object: Identifier
name: "Math"

( - property: Identifier

- arguments
- Bi1naryExpression
+ left: BinaryExpression

+ right: BinaryExpression

20



CuHTakcmyeckmnm aHanms

- left: BinaryExpression
- left: Identifier

= = I:'::I

** J RS 4 L
:::::j: - right: NumericLiteral

Frontend
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en.wikipedia.org/wiki/Parsing

- FC Eigprend


https://en.wikipedia.org/wiki/Parsing

Compilers

Principles, Techniques, & Tools

( el
L W

Second Edition

Alfred V. Aho
Monica S. Lam
Ravi Sethi

Jeffrey D. Ullman

23
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TpaHcdopmaung

[peobpasoBaHue 0gHOro CUHTaKCUYECKOro Aepesa B Apyroe

X *¥* 2 E— Math.pow(x, 2)

<A> ** <B> ) Math.pow(<A>, <B>)
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TpaHcdopmaung

- left: CallExpression {
- callee: MemberExpression {
- object: Identifier {
name: "Math"

- left: BinaryExpression { )

- left: Identifier = snode { -
oy 11 - property: Identifier {
name : X
. name: "pow"
r !
}
operator: "¥*" computed: false
- right: NumericLiteral ({ }
+ extra: {rawValue, raw} - arguments: |[
- Identifier {
value: 2 o
. name: "X
- )
! - NumericLiteral {
+ extra: {rawValue, raw}
value: 2

- FC ggend
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[ eHepauuns

° "use strict";

o o function length(_ref) {
var x = _ref.x,

o o o :> y = ref.y;
6 b o return Math.sqrt(Math.pow(x, 2) +

Math.pow(y, 2));
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Vicnonb3yem 3Tu 3HaHUA
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* Jlekcnyeckum « TpaHcdopmep #1
aHalnuna « TpaHcdopmep #2
« CemMmaHTU4YeCKNM .«
aHalms  TpaHcopmep#N

28 EUC Eg:nr}tend



[1apCuHr

const babelParser = require('babylon');

const code = 'function length({ x, v }) { ... }';

const ast = babelParser.parse(code);

const exprAst = babelParser.parseExpression('1+2*fn()");

Frontend
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[1apCuHr

const babelParser = require('babylon');

const code = 'function length({ x, v }) { ... }';

const ast = babelParser.parse(code);

const exprAst = babelParser.parseExpression('1+2*fn()");
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[1apCuHr

const babelParser = require('babylon');

const code = 'function length({ x, v }) { ... }';
const ast = babelParser.parse(code);

const exprAst = babelParser.parseExpression('1+2*fn()");

5 FC Eigprend



[1lapcuHr

* Henb3a MeHaTb CUHTaKCUC
« 3aTO €CTb Ky4a NPUKOSIbHbIX CUHTAKCUYECKNX KOHCTPYKLNW:

MeTku CTpoku aka anpekTuBsbl
foobar: { function foo() {
const x = 1@; "use StPiCt"}
break foobar; "my own magic";
console.log(x); }
}
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AS T-xennepol

const t = require('babel-types');
const newAst = t.callExpression(fnAst, [astl, ast2]);

if (t.isCallExpression(ast)) {
/] ...
}

t.assertCallExpression(ast);
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AS T-xennepol

const t = require('babel-types');
const newAst = t.callExpression(fnAst, [astl, ast2]);

if (t.isCallExpression(ast)) {
/] ...
¥

t.assertCallExpression(ast);
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AS T-xennepol

const t = require('babel-types');
const newAst = t.callExpression(fnAst, [astl, ast2]);

if (t.isCallExpression(ast)) {
// ...
}

t.assertCallExpression(ast);
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35 FC Conf



AS T-xennepol

const t = require('babel-types');
const newAst = t.callExpression(fnAst, [astl, ast2]);

if (t.isCallExpression(ast)) {
/] ...
}

t.assertCallExpression(ast);
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TpaHcdopmaung

function myTransform(ast) {
if (t.isFunctionDeclaration(ast)) {
ast.body = myTransform(ast.body);
return ast;

}
/] ...

if (t.isCallExpression(ast)) {
return t.callExpression(/*
}

return newAst;

. %)
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TpaHcdopmaung

function myTransform(ast) {
if (t.isFunctionDeclaration(ast)) {
ast.body = myTransform(ast.body);
return ast;

}
/] ...

if (t.isCallExpression(ast)) {
return t.callExpression(/*
}

return newAst;

. %)

Frontend
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TpaHcdopmaung

function myTransform(ast) {
if (t.isFunctionDeclaration(ast)) {
ast.body = myTransform(ast.body);
return ast;

}
VT

if (t.isCallExpression(ast)) {
return t.callExpression(/*
}

return newAst;

. %)
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TpaHcdopmaung

function myTransform(ast) {
if (t.isFunctionDeclaration(ast)) {
ast.body = myTransform(ast.body);
return ast;

}
/] ...
if (t.isCallExpression(ast)) {
return t.callExpression(/* ... */);
}

return newAst;

Frontend
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Busuntopbol

const traverse = require('babel-traverse');

const newAst = traverse(ast, {

CallExpression(path) {
path.parent
path.node
path.get('callee’)

}

FunctionDeclaration(path) {
if (path.node.name) {

path.skip()

}

}) : FC Frontend

Conf



Busuntopbol

const traverse = require('babel-traverse');

const newAst = traverse(ast, {

CallExpression(path) {
path.parent
path.node
path.get('callee’)

}

FunctionDeclaration(path) {
if (path.node.name) {

path.skip()

}

}) : FC Frontend
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Busuntopbol

const traverse = require('babel-traverse');

const newAst = traverse(ast, {

CallExpression(path) {
path.parent
path.node
path.get('callee’)

}

FunctionDeclaration(path) {
if (path.node.name) {

path.skip()

}

}) : FC Frontend

Conf



Busuntopbol

const traverse = require('babel-traverse');

const newAst = traverse(ast, {

CallExpression(path) {
path.parent
path.node
path.get('callee’)

}

FunctionDeclaration(path) {
if (path.node.name) {

path.skip()

}

}) : FC Frontend
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Busuntopbol

const traverse = require('babel-traverse');

const newAst = traverse(ast, {

CallExpression(path) {
path.parent
path.node
path.get('callee’)

}

FunctionDeclaration(path) {
if (path.node.name) {

path.skip()

}

}) : FC Frontend
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Busuntopbol

const traverse = require('babel-traverse');

const newAst = traverse(ast, {

CallExpression(path) {
path.parent
path.node
path.get('callee’)

}

FunctionDeclaration(path) {
if (path.node.name) {

path.skip()

}

}) : FC Frontend

Conf



Ckoyn

const x = 10;

function a(x = 20) {
for (let x = 9; x < 30; x++) {
/* .00 */
}

function b() {
console.log(x);
}

b()
a()

Frontend
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Ckoyn

const x = 10;

function a(x = 20) {
for (let x = 9; X < 30; x++) {
/¥ ... %/
}

function b() {
console.log(x);
}

b()
a()

Frontend
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Ckoyn

const x = 10;

function a(x = 20) {
for (let x = 9; x < 30; x++) {
/* .00 */
}

function b() {
console.log(x);
}

b()
a()

Frontend
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Ckoyn

const x = 10;

function a(x = 20) {
for (let x = 0; x < 30; x++) {
/* .00 */
}

function b() {
console.log(x);
}

b()
a()

Frontend
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Ckoyn

const x = 10;

function a(x = 20) {
for (let x = 9; x < 30; x++) {
/* .00 */
}

function b() {
console.log(x);
}

b()
a()

Frontend
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Ckoyn

const x = 10;

function a(x = 20) {
for (var x = 0; X < 30; x++) {

/* ... %/
}

function b() {
console.log(x);
}

b()
a()

Frontend
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Ckoyn

const newAst = traverse(ast, {

Identifier(path) {

nat
nat
nat

path.
path.

})s

N.

N

N

SCO

.SCO
.SCO

De .
De .

De.

scope
scope

narent

.generateUidIdentifier('x")

.rename( 'x’,

nasBinding('x")
nasOwnBinding('x")

'v')

e

Frontend
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Ckoyn

const newAst = traverse(ast, {

Identifier(path) {

nat
nat
nat

path.
path.

})s

f‘.

N

N

scope.
.scope.
.scope.

scope
scope

narent

.generateUidIdentifier('x")

.rename( 'x’,

nasBinding( 'x")
nasOwnBinding('x")

'v')

e

Frontend
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Ckoyn

const newAst = traverse(ast, {

Identifier(path) {

nat
nat
nat

path.
path.

})s

N .

N

N

scope.
.scope.
.scope.

scope
scope

narent

.generateUidIdentifier('x")

.rename( 'x’,

nasBinding('x")
nasOwnBinding('x")

'v')

55
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Ckoyn

const newAst = traverse(ast, {

Identifier(path) {

nat
nat
nat

path.
path.

})s

N.

N

N

scope.
.scope.
.scope.

scope
scope

narent

.generateUidIdentifier('x")

.rename( 'x’,

nasBinding('x")
nasOwnBinding('x")

'v')

e
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Ckoyn

const newAst = traverse(ast, {

Identifier(path) {

nat
nat
nat

N .

N

N

path

})s

SCO

.SCO
.SCO

De .
De .

De.

. Scope
path.

scope

narent

.generatelUidIdentifier('x")

.rename( 'x"',

nasBinding('x")
nasOwnBinding('x")

'v')
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Ckoyn

const newAst = traverse(ast, {

Identifier(path) {

nat
nat
nat

path.
path.

})s

N.

N

N

SCO

.SCO
.SCO

De .
De .

De.

scope
scope

narent

.generateUidIdentifier('x")

.rename( 'x’,

nasBinding('x")
nasOwnBinding('x")

'y')

e

Frontend
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NameHeHne AST

const newAst = traverse(ast, {

})s

path.
path.

path.
path.
path.
path.

FunctionDeclaration(path) {
path.

remove()

replaceWith(asto)

replaceWithMultiple([astl, ast2])

node
node
node
node

.body

.body.push(astl)
.body.unshift(ast2)
.body.splice(10, 1, ast3)

e

Frontend
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NameHeHne AST

const newAst = traverse(ast, {

})s

path.
path.

path.
path.
path.
path.

FunctionDeclaration(path) {
path.

remove()

replaceWith(asto)

replaceWithMultiple([astl, ast2])

node
node
node
node

.body

.body.push(astl)
.body.unshift(ast2)
.body.splice(10, 1, ast3)

e
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NameHeHne AST

const newAst = traverse(ast, {

})s

path.
path.

path.
path.
path.
path.

FunctionDeclaration(path) {
path.

remove()

replaceWith(asto)

replaceWithMultiple([astl, ast2])

node
node
node
node

.body

.body.push(astl)
.body.unshift(ast2)
.body.splice(10, 1, ast3)

61
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NameHeHne AST

const newAst = traverse(ast, {

})s

path.
path.

path.
path.
path.
path.

FunctionDeclaration(path) {
path.

remove()

replaceWith(asto)

replaceWithMultiple([astl, ast2])

node
node
node
node

.body

.body.push(astl)
.body.unshift(ast2)
.body.splice(10, 1, ast3)

e

Frontend
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OCTOPOXHO

« Bce HETUNN3NPOBAHHOE, NErko HannucaTb Hepabounn Koa
« TecTbl cnacawT

* MOXHO creHepupoBaTb HeBanuaHbi AST
 Moaynb cst — Concrete Syntax Tree

Frontend
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https://github.com/cst/cst

[ eHepauns

const generate = require('babel-generator');
const ast = babelParser.parse(code);

console.log(generate(ast, {}, code).code);
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[ eHepauns

const generate = require('babel-generator');
const ast = babelParser.parse(code);

console.log(generate(ast, {}, code).code);

Frontend
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[ eHepauns

const generate = require('babel-generator');
const ast = babelParser.parse(code);

console.log(generate(ast, {}, code).code);
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[ eHepauns

const ast = babelParser.parse(code);

/] ...
console.log(JSON.stringify(ast));
/*
{

Iltype": IIFilell,

"start": 0,

"end": 78,

"loc": {

"start": {

"line": 1,

Frontend
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[ eHepauns

const ast = babelParser.parse(code);

/] ...
console.log(JSON.stringify(ast));
/*
{

Iltype": IIFilell,

"start": 0,

"end": 78,

"loc": {

"start": {

"line": 1,

Frontend
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[TnarnH

function dropDebugger(babel) {
const { types: t } = babel;

return {
name: 'drop-debugger’,
visitor: {
DebuggerStatement(path) {
path.remove();
}

}
}s
}

babel.transform(code, { plugins: [dropDebugger] })

babel.transform(code, { plugins: ['./dropDebugger'] })

require('./dropDebugger’) «» FC Frontend



[TnarnH

function dropDebugger(babel) {
const { types: t } = babel;

return {
name: 'drop-debugger’,
visitor: {
DebuggerStatement(path) {
path.remove();
}

}
}s
}

babel.transform(code, { plugins: [dropDebugger] })

babel.transform(code, { plugins: ['./dropDebugger'] })

require('./dropDebugger’) o FC Frontend



[TnarnH

function dropDebugger(babel) {
const { types: t } = babel;

return {
name: 'drop-debugger’,
visitor: {
DebuggerStatement(path) {
path.remove();
}

}
}s
}

babel.transform(code, { plugins: [dropDebugger] })

babel.transform(code, { plugins: ['./dropDebugger'] })

require('./dropDebugger’) 1 FC Erontend



[TnarnH

function dropDebugger(babel) {
const { types: t } = babel;

return {
name: 'drop-debugger’,
visitor: {
DebuggerStatement(path) {
path.remove();
}

}
}s
}

babel.transform(code, { plugins: [dropDebugger] })

babel.transform(code, { plugins: ['./dropDebugger'] })

require('./dropDebugger’) »  FC Frontend



[TnarnH

function dropDebugger(babel) {
const { types: t } = babel;

return {
name: 'drop-debugger’,
visitor: {
DebuggerStatement(path) {
path.remove();
}

}
}s
}

babel.transform(code, { plugins: [dropDebugger] })

babel.transform(code, { plugins: ['./dropDebugger'] })

require('./dropDebugger’) s FC Frontend



UTo noyntaTthb

e github.com/babel/babel
 Babel Plugin Handbook
e /iIcxoaHWKKM nnarmHos

| FC Eigrend


https://github.com/babel/babel​
https://git.io/babel-handbook

VIHTepecHble nnarvHbl

» Yoansert Bce assert'ol
e github.com/unassert-js/babel-plugin-unassert

« KOHTpaKTHOE nporpaMmmmpoBaHue
e github.com/codemix/babel-plugin-contracts

* Makpochbl
e github.com/codemix/babel-plugin-macros

* Becb github.com/babel/awesome-babel

| FC Egrend


https://github.com/unassert-js/babel-plugin-unassert
https://github.com/codemix/babel-plugin-contracts
https://github.com/codemix/babel-plugin-macros
https://github.com/babel/awesome-babel

Keuc APl AHpekc.KapT
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API| Anpgekc.KapTt

<script src="https://api-maps.yandex.ru/2.1/?lang=ru RU">
</script>
<script>
ymaps.ready().then(function () {
var map = new ymaps.Map(

‘map-div-1id’,

{ /* state */ },

{ /* options */ }

)5
})s

</script>

Frontend
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API| Anpgekc.KapTt

<script src="https://api-maps.yandex.ru/2.1/?lang=ru RU">
</script>
<script>
ymaps.ready().then(function () {
var map = new ymaps.Map(

‘map-div-1id’,

{ /* state */ },

{ /* options */ }

)5
})s

</script>

« FC Egnend



API| Anpgekc.KapTt

<script src="https://api-maps.yandex.ru/2.1/?lang=ru RU">
</script>
<script>
ymaps.ready().then(function () {
var map = new ymaps.Map(

‘map-div-1id’,

{ /* state */ },

{ /* options */ }

)5
})s

</script>
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APl AHpekc.KapTt
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PA3PABOTHYHUKAM

Moaynu JS API Kapt

TennoBbie KapTbl

Kak Ha dM3nyecKkoi KapTe MHTEHCUBHOCTL LiBeTa
yKa3blBaeT Ha BO3BLILLIEHHOCTH, TaK Ha TeMnoBoM — Ha
BbICOKYIO KOHLIEHTPaLMIO OGBEKTOB MU NPEIOKEHNH,
COOTBETCTBYIOLLMX 3anpocy. Hanpumep, no 3anpocy [cHATb
KBapTUpY] Bbl NONYUMTE KapTy, Ha KOTOPOW CnasbHble
parioHbl ByayT ropasano bonee «TENLIMUAY, YeM LEHTP
ropoga.

In Image © 2012

nO,[lI'IMCbIBaHMe NMNoJIMTOHOB Ha KapTe

—

Moayns Polylabeler nozsonsiet asromatMuyecku pacctasuts
MOAMMCH BHYTPU NPOM3BO/bHbIX MHOTOYr OfIbHUKOB Ha

KapTe.
B 3aBMCMMOCTY OT B1A@ NOANMCH M hOPMbI MOAMrOHa

heopy Gop
MOfYNb PACCUMTLIBAET AR HEé NOAXOAALLYIO MO3MLMIO,

KOTOPYIO 3aTeéM MOXHO U3MEHUTD.
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Moaynb NonM1MroHoB

AmMarno- . Sdamano-

aBTOHOMHbIW aBTOHOMHbIN

XaHTbl=

MaHcuicknn

aBTOHOMHbIV
OKPYT;
iTomckas
obnactb

github.com/yandex/mapsapi-polylabeler .. FC FErontend



https://github.com/yandex/mapsapi-polylabeler

Y Hac cBod mMoaynbHaa cuctema

ymaps.modules.define( 'module.name’, [
'global.dependency.name.first’,
'global.dependency.name.second’
], function(provide, first, second) {
/] ...
var myeExports = 42;
provide(myExports);

})s
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Y Hac cBod mMoaynbHaa cuctema

ymaps.modules.define( 'module.name', [
'global.dependency.name.first’,
'global.dependency.name.second’
], function(provide, first, second) {
/] ...
var myeExports = 42;
provide(myExports);

})s
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Y Hac cBod mMoaynbHaa cuctema

ymaps.modules.define( 'module.name’, [
'global.dependency.name.first’,
'global.dependency.name.second’
], function(provide, first, second) {
/] ...
var myeExports = 42;
provide(myExports);

})s
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Y Hac cBod mMoaynbHaa cuctema

ymaps.modules.define( 'module.name’, [
'global.dependency.name.first’,
'global.dependency.name.second’
], function(provide, first, second) {
/] ...
var myeExports = 42;
provide(myExports);

})s
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Y Hac cBod mMoaynbHaa cuctema

ymaps.modules.define( 'module.name’, [
'global.dependency.name.first’,
'global.dependency.name.second’
], function(provide, first, second) {
/] ...
var myeExports = 42;
provide(myExports);

})s

| FC Eigpend



B mnpe nobeausluero ES2015

import first from °'./dependency/name/first’;
import second from './dependency/name/second’;

export default myExports;

Frontend
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ES2015 B ymaps.modules

for (const statement of program.body) {
if (statement.isImportDeclaration()) {
saveForLater(statement);
statement.remove();

}

if (statement.isExportDeclaration()) {

statemenet.replaceWith(
t.callExpression(provideldentifier,statement.node);
)

}

const template = babelTemplate(
‘ymaps.modules.define(NAME, [DEPS], function(PARAMS) { BODY; });'

.
J

program.body = template({ BODY: program.body, ... });
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ES2015 B ymaps.modules

for (const statement of program.body) {
if (statement.isImportDeclaration()) {
saveForLater(statement);
statement.remove();

¥

if (statement.isExportDeclaration()) {

statemenet.replaceWith(
t.callExpression(provideldentifier,statement.node);
)

}

const template = babelTemplate(
‘ymaps.modules.define(NAME, [DEPS], function(PARAMS) { BODY; });'

program.body = template({ BODY: program.body, ... });
o FC Erontend
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ES2015 B ymaps.modules

for (const statement of program.body) {
if (statement.isImportDeclaration()) {
saveForLater(statement);
statement.remove();

}

if (statement.isExportDeclaration()) {

statemenet.replaceWith(
t.callExpression(provideldentifier,statement.node);
)

}

const template = babelTemplate(
‘ymaps.modules.define(NAME, [DEPS], function(PARAMS) { BODY; });'
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ES2015 B ymaps.modules

for (const statement of program.body) {
if (statement.isImportDeclaration()) {
saveForLater(statement);
statement.remove();

}

if (statement.isExportDeclaration()) {

statemenet.replaceWith(
t.callExpression(provideldentifier,statement.node);
)

}

const template = babelTemplate(
‘ymaps.modules.define(NAME, [DEPS], function(PARAMS) { BODY; });'

program.body = template({ BODY: program.body, ... });
ou FC Erontend
onf
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ES2015 B ymaps.modules

for (const statement of program.body) {
if (statement.isImportDeclaration()) {
saveForLater(statement);
statement.remove();

}

if (statement.isExportDeclaration()) {

statemenet.replaceWith(
t.callExpression(provideldentifier,statement.node);
)

}

const template = babelTemplate(
‘ymaps.modules.define(NAME, [DEPS], function(PARAMS) { BODY; });'
)

program.body = template({ BODY: program.body, ... });
o FC Erontend
onf

o



[Tnwem

import PCollection from './polylabel/PolylabelCollection’;
import PObjectManager from './polylabel/PolylabelObjectManager’;
import ObjectManager from 'api/ObjectManager’;

export default function (map, data) {
initStyles();
return data instanceof ObjectManager ?
new PObjectManager(map, data) :
new PCollection(map, data);
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BbinonHaem

ymaps.modules.define('polylabel.create’, [
"polylabel.polylabel.PolylabelCollection’,
"polylabel.polylabel.PolylabelObjectManager’,
'ObjectManager’
], function (_provide, PCollection, PObjectManager, ObjectManager) {
_provide(function (map, data) {
initStyles();
return data instanceof ObjectManager ?
new PObjectManager(map, data)
new PCollection(map, data);

})s
})s

FC Frontend
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[TpodpuT

e [lnwem Ha ES2015, Ha Bbixoae ES3
* becnnaTtHasa nogaepxka IDE n nuHTepos

* [1poLe murpnpoBaTtb Ha OPYryo MOAYNbHYO CUCTEMY U
baHanep
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ES2015 B ymaps.modules

qgithub.com/flapenqguin/babel-plugin-transform-es2015-modules-ym

babel-plugin-transform-es2015-modules-ym

| FC Eigpend


https://github.com/flapenguin/babel-plugin-transform-es2015-modules-ym
https://www.npmjs.com/package/babel-plugin-transform-es2015-modules-ym

Flow
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Flow

« Ha OCaml’e ¢ cuctemom tunos OCaml’a

» Ad-hoc pewieHne ana React’a

* Henb3s 00baABUTL PYHKUNIO C UMEHEM Invariant
https://qgithub.com/facebook/flow/issues/112

« 3aTo nogaepkka B Babel'e ns kopobku

- VariableDeclarator
- id: Identifier
name: "x"

- typeAnnotation: TypeAnnotation
typeAnnotation: StringTypeAnnotation

101
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https://github.com/facebook/flow/issues/112

TypeScript

Frontend
FC Conf



[lpmepHO TO XXe camoe

function stuff(
{ X, y }: { x: number, y: number; }

) {
return Math.sgrt(x ** 2 + y ** 2);

}
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[lpmepHO TO XXe camoe

tsc source.ts
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[lpmepHO TO XXe camoe

function stuff( _a) {
var X = _a.X, y = _a.y;
return Math.sgrt(Math.pow(x, 2) + Math.pow(y, 2));
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[log KanoToMm Bpoae NoxXoxe

const ts = require('typescript’);

ts.transpileModule('function stuff() { ...

compilerOptions: {
[* ... */
}

transformers: {
before: [transformerl],

after: [transformer2]

1)

P A

e
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[log KanoToMm Bpoae NoxXoxe

const ts = require('typescript’);

ts.transpileModule('function stuff() { ...

compilerOptions: {
[* ... */
}

transformers: {
before: [transformerl],

after: [transformer2]

1)

P A
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[log KanoToM Bpoae NoxXoxe

const ts = require('typescript’);

ts.transpileModule('function stuff() { ...

compilerOptions: {
[* ... */
}

transformers: {
before: [transformerl],

after: [transformer2]

1)

P A

108
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A Bpoae U HE OYEHb

const config = { /* ... */ };
const host = ts.createCompilerHost(config);
const program = ts.createProgram([ ' 'source.js'], config, host);

const result = program.emit(
undefined, // explicit AST
writeFile,
cancellationToken,
emitOnlyDts,
{
before: [transformerl],
after: [transformer2]

)5
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A Bpoae U HE OYEHb

const config = { /* ... */ };
const host = ts.createCompilerHost(config);
const program = ts.createProgram([ ' 'source.js'], config, host);

const result = program.emit(
undefined, // explicit AST
writeFile,
cancellationToken,
emitOnlyDts,
{
before: [transformerl],
after: [transformer2]

)5
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A Bpoae U HE OYEHb

const config = { /* ... */ };
const host = ts.createCompilerHost(config);
const program = ts.createProgram([ ' 'source.js'], config, host);

const result = program.emit(
undefined, // explicit AST
writeFile,
cancellationToken,
emitOnlyDts,
{
before: [transformerl],
after: [transformer2]

)5
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A Bpoae U HE OYEHb

const config = { /* ... */ };
const host = ts.createCompilerHost(config);
const program = ts.createProgram([ ' 'source.js'], config, host);

const result = program.emit(
undefined, // explicit AST
writeFile,
cancellationToken,
emitOnlyDts,
{
before: [transformerl],
after: [transformer2]

)5
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Toxe BU3UTOPD

const visitor = node => {

/] .

if (ts
ts
} else
ts

}
s

.isIdentifer(node)) {

.updateIdentifier(node)
{

.visitEachChild(node, visitor, ctx);

e
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Toxe BU3UTOPD

const visitor = node => {

/] .

if (ts
ts
} else
ts

}
s

.isIdentifer(node)) {

.updateIdentifier(node)
{

.visitEachChild(node, visitor, ctx);

114

e
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Toxxe nnarvHbl

function myTransformer(myArgs) A
return function(transformationContext) {
return function(sourceFile) {
return ts.visitNode(sourceFile, visitor);

s
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Toxxe nnarvHbl

function myTransformer(myArgs) {
return function(transformationContext) {
return function(sourceFile) {
return ts.visitNode(sourceFile, visitor);

s
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Toxxe nnarvHbl

function myTransformer(myArgs) A
return function(transformationContext) {
return function(sourceFile) {
return ts.visitNode(sourceFile, visitor);

s
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Toxxe nnarvHbl

function myTransformer(myArgs) A
return function(transformationContext) {
return function(sourceFile) {
return ts.visitNode(sourceFile, visitor);

s
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Toxxe nnarvHbl

function myTransformer(myArgs) A
return function(transformationContext) {
return function(sourceFile) {
return ts.visitNode(sourceFile, visitor);

s
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MHgopmMauma o Tmnax

const typeChecker = program.getTypeChecker();
const type = typeChecker.getTypeAtLocation(ast)

type.getProperties()
type.getCallSignatures()
type.getBaseTypes()
type.getConstructSignatures()

const symbol = type.getSymbol()

symbol.name // 'Array’
symbol.valueDeclaration // Array declaration
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MHgopmMauma o Tmnax

const typeChecker = program.getTypeChecker();
const type = typeChecker.getTypeAtLocation(ast)
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const symbol = type.getSymbol()

symbol.name // 'Array’
symbol.valueDeclaration // Array declaration
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MHgopmMauma o Tmnax

const typeChecker = program.getTypeChecker();
const type = typeChecker.getTypeAtLocation(ast)

type.getProperties()
type.getCallSignatures()
type.getBaseTypes()
type.getConstructSignatures()

const symbol = type.getSymbol()

symbol.name // 'Array’
symbol.valueDeclaration // Array declaration
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MHgopmMauma o Tmnax

const typeChecker = program.getTypeChecker();
const type = typeChecker.getTypeAtLocation(ast)

type.getProperties()
type.getCallSignatures()
type.getBaseTypes()
type.getConstructSignatures()

const symbol = type.getSymbol()

symbol.name // 'Array’
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MHgopmMauma o Tmnax

const typeChecker = program.getTypeChecker();
const type = typeChecker.getTypeAtLocation(ast)

type.getProperties()
type.getCallSignatures()
type.getBaseTypes()
type.getConstructSignatures()

const symbol = type.getSymbol()

symbol.name // 'Array’
symbol.valueDeclaration // Array declaration

Frontend
FC Conf



MHgopmMauma o Tmnax

« [loctyna K TypeChecker’'y ns tpaHcopmMepoB HET
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Co3pgaHue nepemMeHHbIX

* MOXXHO co3gaTth YHUKanNbHbIV UOEHTUUKATOP
* ts.createUniqueName
* ts.createTempVariable

« TypeScript He byaeT npoBepATb TUNbI A9 KOAA, KOTOPbIN Bbl
HareHepunu
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HeTt ctaHpgaptHoro API ana nnarmHoB

https://github.com/Microsoft/TypeScript/issues/14419

tsc ??? source.ts

FC Frontend

128 Conf


https://github.com/Microsoft/TypeScript/issues/14419

HeTt ctaHpgaptHoro API ana nnarmHoB

* UTOBObI BOTKHYTLCS B nNavnnanH, npuaeTcs nucatb CBOM tSc
* github.com/cevek/ttypescript

« Bo MHOrnx baHgnepax yxe ectb nogaep:kka B nnarnHax
* ts-loader
e parcel-plugin-typescript
 rollup-plugin-typescript2

s FC ggmend


https://github.com/cevek/ttypescript
https://github.com/TypeStrong/ts-loader
https://github.com/fathyb/parcel-plugin-typescript
https://github.com/ezolenko/rollup-plugin-typescript2

UTo noynTtaThb

* github.com/Microsoft/TypeScript
» TypeScript compiler APIs revisited
* How to Write a TypeScript Transform (Plugin)

| FC Egppend


https://github.com/Microsoft/TypeScript/wiki/Writing-a-Language-Service-Plugin
http://blog.scottlogic.com/2017/05/02/typescript-compiler-api-revisited.html​
https://dev.doctorevidence.com/how-to-write-a-typescript-transform-plugin-fc5308fdd943

ABTOMAaTUYECKME NMOHNPUIbI
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[ToHNnPUNLI?

// Polyfill
Array.prototype.every = function(cb) {

/] ...
s

[].every(...);

// Ponyfill
function arrayEvery(arr, cb) {

/] ...
s

arrayEvery([], ...)
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[ToHNnPUNLI?

// Polyfill
Array.prototype.every = function(cb) {

/] ...
s

[].every(...);

// Ponyfill
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/] ...
s
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[ToHNnPUNLI?

// Polyfill
Array.prototype.every = function(cb) {

/] ...
s

[].every(...);

// Ponyfill
function arrayEvery(arr, cb) {

// ...
s

arrayEvery([], ...)
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[ToHNnPUNLI?

// Polyfill
Array.prototype.every = function(cb) {

/] ...
s

[].every(...);

// Ponyfill
function arrayEvery(arr, cb) {

/] ...
s

arrayEvery([], ...)

Frontend
135 FC Conf



[ToHNnPUNLI?

// Polyfill
Array.prototype.every = function(cb) {

/] ...
s

[].every(...);

// Ponyfill
function arrayEvery(arr, cb) {

/] ...
s

arrayEvery([], ...)
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TypeScript



[Tonck MecT, rae Hy>XeH NOHUQUJ

if (
ts.isCallExpression(node) &&
ts.isPropertyAccessExpression(node.expression)

) {
// object.method(...)

const object = node.expression.expression;
const methodName = node.expression.name;

const objectType = typeChecker.getTypeAtLocation(object);
const objectTypeName = objectType?.getSymbol().name;

if (objectTypeName === 'Array' && hasPonyfill(methodName)) {

ts.updateCall(node, ...);
}

e
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[Tonck MecT, rae Hy>XeH NOHUQUJ

if (

) o

ts.isCallExpression(node) &&
ts.isPropertyAccessExpression(node.expression)

// object.method(...)
const object = node.expression.expression;
const methodName = node.expression.name;

const objectType = typeChecker.getTypeAtLocation(object);
const objectTypeName = objectType?.getSymbol().name;

if (objectTypeName === 'Array' && hasPonyfill(methodName)) {

ts.updateCall(node, ...);
}
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[Tonck MecT, rae Hy>XeH NOHUQUJ

if (

) o

ts.isCallExpression(node) &&
ts.isPropertyAccessExpression(node.expression)

// object.method(...)
const object = node.expression.expression;
const methodName = node.expression.name;

const objectType = typeChecker.getTypeAtLocation(object);
const objectTypeName = objectType?.getSymbol().name;

if (objectTypeName === 'Array' && hasPonyfill(methodName)) {

ts.updateCall(node, ...);
}
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[Tonck MecT, rae Hy>XeH NOHUQUJ

if (

) o

ts.isCallExpression(node) &&
ts.isPropertyAccessExpression(node.expression)

// object.method(...)
const object = node.expression.expression;
const methodName = node.expression.name;

const objectType = typeChecker.getTypeAtLocation(object);
const objectTypeName = objectType?.getSymbol().name;

if (objectTypeName === 'Array' && hasPonyfill(methodName)) {

ts.updateCall(node, ...);
}
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[Tonck MecT, rae Hy>XeH NOHUQUJ

if (
ts.isCallExpression(node) &&
ts.isPropertyAccessExpression(node.expression)

) {
// object.method(...)

const object = node.expression.expression;
const methodName = node.expression.name;

const objectType = typeChecker.getTypeAtLocation(object);
const objectTypeName = objectType?.getSymbol().name;

if (objectTypeName === 'Array' && hasPonyfill(methodName)) {

ts.updateCall(node, ...);
}

e
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CosnaHne nvnopTa

ts.createImportDeclaration(
/* decorators */ undefined,
/* modifiers */ undefined,
ts.createImportClause(
ts.createUniqueName(
"${ponyfillFileName.replace(/\W/g, ' ")}
)

undefined

)
ts.createlLiteral(relativePathToPonyfillFile)

)5
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CosnaHne nmnopra

ts.createImportDeclaration(
/* decorators */ undefined,
/* modifiers */ undefined,
ts.createImportClause(
ts.createUniqueName(
"${ponyfillFileName.replace(/\W/g, " ")}
)

undefined

)
ts.createlLiteral(relativePathToPonyfillFile)

)5
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CosnaHne nvnopTa

ts.createImportDeclaration(
/* decorators */ undefined,
/* modifiers */ undefined,
ts.createImportClause(
ts.createUniqueName(
"${ponyfillFileName.replace(/\W/g, " ")}
)

undefined

)
ts.createlLiteral(relativePathToPonyfillFile)

)5
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CosnaHne nmnopra

ts.createImportDeclaration(
/* decorators */ undefined,
/* modifiers */ undefined,
ts.createImportClause(
ts.createUniqueName(
"${ponyfillFileName.replace(/\W/g, " ")}
)5

undefined

)
ts.createlLiteral(relativePathToPonyfillFile)

)5
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ilcnonb3oBaHme

const emit = program.emit(undefined, write, undefined, undefined, {
before: [
autoPonyfill({
typeChecker: program.getTypeChecker(),
ponyfillMethods: {
[ Array@${require.resolve( 'typescript/lib/lib.es6.d.ts')} ]: {
file: require.resolve('./src/arrayPonyfills.ts"'),
methods: {
map: true,
filter: 'myFilter’

}) 5 FC Frontend
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ilcnonb3oBaHme

const emit = program.emit(undefined, write, undefined, undefined, {
before: [
autoPonyfill({
typeChecker: program.getTypeChecker(),
ponyfillMethods: {
[ Array@${require.resolve( 'typescript/lib/lib.es6.d.ts')} ]: {
file: require.resolve('./src/arrayPonyfills.ts"'),
methods: {
map: true,
filter: 'myFilter’

}) 5 FC Frontend
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ilcnonb3oBaHme

const emit = program.emit(undefined, write, undefined, undefined, {
before: [
autoPonyfill({
typeChecker: program.getTypeChecker(),
ponyfillMethods: {
[ Array@${require.resolve( 'typescript/lib/lib.es6.d.ts')} ]: {
file: require.resolve('./src/arrayPonyfills.ts"'),
methods: {
map: true,
filter: 'myFilter’

}) 5 FC Frontend
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ilcnonb3oBaHme

const emit = program.emit(undefined, write, undefined, undefined, {
before: [
autoPonyfill({
typeChecker: program.getTypeChecker(),
ponyfillMethods: {
[ Array@${require.resolve( 'typescript/lib/lib.es6.d.ts')} ]: {
file: require.resolve('./src/arrayPonyfills.ts"),
methods: {
map: true,
filter: 'myFilter’

}) 5 FC Frontend



ilcnonb3oBaHme

const emit = program.emit(undefined, write, undefined, undefined, {
before: [
autoPonyfill({
typeChecker: program.getTypeChecker(),
ponyfillMethods: {
[ Array@${require.resolve( 'typescript/lib/lib.es6.d.ts')} ]: {
file: require.resolve('./src/arrayPonyfills.ts'),
methods: {
map: true,
filter: 'myFilter’

}) 5 FC Frontend



ilcnonb3oBaHme

const emit = program.emit(undefined, write, undefined, undefined, {
before: [
autoPonyfill({
typeChecker: program.getTypeChecker(),
ponyfillMethods: {
[ Array@${require.resolve( 'typescript/lib/lib.es6.d.ts')} ]: {
file: require.resolve('./src/arrayPonyfills.ts"'),
methods: {
map: true,
filter: 'myFilter’

}) 5 FC Frontend
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ilcnonb3oBaHme

const emit = program.emit(undefined, write, undefined, undefined, {
before: [
autoPonyfill({
typeChecker: program.getTypeChecker(),
ponyfillMethods: {
[ Array@${require.resolve( 'typescript/lib/lib.es6.d.ts')} ]: {
file: require.resolve('./src/arrayPonyfills.ts"'),
methods: {
map: true,
filter: 'myFilter’

}) 5 FC Frontend



bbino

[1, 2, 3, 4].find(cb);

returnsArray().filter(cb);
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Ctano

import * as utilArray from './arrayPonyfills’;
utilArray.find([1, 2, 3, 4], cb);

utilArray.myFilter(returnsArray(), cb);
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ABTOMaTU4YeCKME NOHUPUNDI

github.com/flapenquin/ts-transform-auto-ponvfill

| FC Eggpend


https://github.com/flapenguin/ts-transform-auto-ponyfill

Cnangpl: flapenguin.me/talks/transpilation

Bonpocbl?

github.com/flapenguin
twitter.com/fla_penguin
flapenguin.me
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https://flapenguin.me/talks/transpilation/

