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TpaHCcnUNAUUA

Komnunaumna Aasbika B Apyrom A3biK C MOXOXKMM Habopom abcTpakuun nnm B
IPYryto BEPCUIO TOTO XKe A3bIKa.

e CoffeeScript => JavaScript

e SCSS/LESS / PostCSS
 ES2016 => ES5

* TypeScript => ES5

e 2to3:Python 2 => Python 3
e 3to2: Python 3 => Python 2



3auem

e Bcem xoyeTtca nnucatb Ha ES6

> Tem BpemeHem ES6 nogaeprkmaetca (95+%) Bo Bcex 3eeHbIX
bpay3epax
http://kangax.github.io/compat-table/es6/

* Wnun Ha JavaScript'e, HO c caxapkom

* Wnun Boobule He Ha JavaScript'e


http://kangax.github.io/compat-table/es6/

Rakue orpaHn4yeHus

e CMHTaAKcuc?

e PaHTamm?



Rakue orpaHn4yeHus

e PaHTa3nAal



Babel



CHapy*u

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

¥



CHapyXXu

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



CHapy*u

"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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3arnAaHem noa Kanot
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A noa Kanotom

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.sqrt(Math.pow(x, 2) + Math.pow(y, 2));



A noa Kanotom

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

const source = ... ;

const result

console.log(result.code);

/*

"use strict";

function length(_ref) {

var X
y

_ref.x,
_ref.y;

return Math.sqrt(Math

babel.transform(source, { presets: ['env'] });

.pow(x, 2) + Math.pow(y, 2));
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A noa KanoTom KanoTta

e J/leKcnyeckuu e TpaHchopmep #1
dHaAn3 e TpaHchopmep #2
e CeMaHTUYEeCKUM o .
aHanins e TpaHchopmep #N

14



JleKcunyeckmnm aHanms

Pa3bop TeKkcTa Ha 1orMYeckne CyLLLHOCTU — TOKEHbI

* Yucna

* NpeHTUPUKaTopsbl
* CTpoKM

* CKOOKM

* UT.A.



JleKcunyeckmnm aHanms

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

¥

function
length

(
E— f(

J

y
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CUHTAKCUYeCKUMN aHanms

Co3paHue abCcTpaKTHOro cMHTakcm4veckoro aepesa (AST) U3 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

19


https://astexplorer.net/

CUHTAKCUYeCKUMN aHanms

function
length

(
{
X

T i

return

/] ...

- FunctionDeclaration

- id: Identifier
name: "length"

generator: false
expression: false
async: false

+ params

- body: BlockStatement

sTala kY,
JUL Y

+ ReturnStatement

B == s = =
|"‘| =T Ny =1=
] Vi o L W e o

20



CUHTAKCUYeCKUMN aHanms

- argument: CallExpression |
- callee: MemberExpression -

Math - object: Identifier -
* name: "Math"
sqrt
( - property: Identifier -
X name “5|:|'-_..”
% % }
2 > computed: false
N ]

- arguments: |
y —.EI- L - e -
* % - Bi1naryExpression

+ left: BinaryExpression {1

2 A —— - I I
) operator +

+ right: BinaryExpression -

21



CUHTAKCUYeCKUMN aHanms

% :>

—_

t: BinaryExpression
left: Identifier

operator
right: NumericLiteral
+ extra

..1'. T-: -l. L= | E. .2

22



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

Compilers

Principles, Techniques, & Tools

Alfred V. Aho
Monica S. Lam
Ravi Sethi

Jeffrey D. Ullman
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TpaHcpopmauue

[Mpeobpa3oBaHmMe 04HOro CUHTAKCMYECKOro Aepesa B Apyroe

X *¥* 2 — Math.pow(x, 2)

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

25



TpaHcpopmauus

- left: BinaryExpression {
- left: Identifier = snode {
name: "x"
}
operator: "**"
- right: NumericLiteral ({
+ extra: {rawValue, raw}

value: 2

—)

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

}
- property: Identifier {
name: "pow"
}
computed: false

}

- arguments: [
- Identifier {
name: "“x"
}
- NumericLiteral {
+ extra: {rawValue, raw}

value: 2

26



[eHepauuA

° "use strict";

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

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

Math.pow(y, 2));
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Mcnonb3yem 3T 3HaHUA

28



e JleKCM4YeCKumn
aHanu3

e CeMaHTUYeCKUmn
aHa/In3

e TpaHchopmep #1
e TpaHchopmep H2

e TpaHchopmep#N

29



[TapCUHT

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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[TapCUHT

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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[TapCUHT

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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[TapCUHT

* Henb3a meHATb CUHTAKCUC

e 3aTO ecTb Ky4ya NPUKO/IbHbIX CUHTAaKCUYECKUX KOHCTPYKLIMNA:

MeTKu Ctpoku aka anpekTumsbl
foobar: { function foo() {
const x = 1@; "use StPiCt"}
break foobar; "my own magic";
console.log(x); }

33



Pabota c AST

- left: BinaryExpression {
- left: Identifier = snode
name: "x"

}

operator: "#*"

- right: NumericLiteral {
+ extra: {rawValue, raw}

value: 2

34



AST-xennepol

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

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

t.assertCallExpression(ast);

35



AST-xennepol

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

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

t.assertCallExpression(ast);
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AST-xennepol

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

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

t.assertCallExpression(ast);
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AST-xennepol

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

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

t.assertCallExpression(ast);
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TpaHcpopmauus

- left: BinaryExpression {
- left: Identifier = snode {
name: "x"
}
operator: "**"
- right: NumericLiteral ({
+ extra: {rawValue, raw}

value: 2

—)

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

}
- property: Identifier {
name: "pow"
}
computed: false

}

- arguments: [
- Identifier {
name: "“x"
}
- NumericLiteral {
+ extra: {rawValue, raw}

value: 2

39



TpaHcpopmauue

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

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

return newAst;

40



TpaHcpopmauue

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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TpaHcpopmauue

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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TpaHcpopmauue

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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BUsntopol

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()

}
})s
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BUsntopol

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()

}
})s
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BUsntopol

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()

}
})s
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BUsntopol

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()

}
})s
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BUsntopol

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()

}
})s
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BUsntopol

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()

}
})s
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CKoyn

const x = 10;

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

}
b()

a()
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CKoyn

const x = 10;

function a(x = 20) {
for (let x = 0; x < 30; x++) {
/¥ ... %/
}
function b() {
console.log(x);

}
b()

a()
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CKoyn

const x = 10;

function a(x = 20) {
for (let x = 0; x < 30; x++) {
/¥ ... %/
}
function b() {
console.log(x);

}
b()

a()
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CKoyn

const x = 10;

function a(x = 20) {
for (let x = 0; x < 30; x++) {
/¥ ... %/
}
function b() {
console.log(x);

}
b()

a()
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CKoyn

const x = 10;

function a(x = 20) {
for (let x = 0; x < 30; x++) {
/¥ ... %/
}
function b() {
console.log(x);

}
b()

a()
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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()
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CKoyn

const newAst = traverse(ast, {
Identifier(path) {
path.scope.hasBinding('x")

path.scope.hasOwnBinding('x")
path.scope.parent

path.scope.generateUidIdentifier('x")
path.scope.rename('x"', 'y')

1)
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CKoyn

const newAst = traverse(ast, {
Identifier(path) {
path.scope.hasBinding('x")

path.scope.hasOwnBinding('x")
path.scope.parent

path.scope.generateUidIdentifier('x")
path.scope.rename('x"', 'y')

1)
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CKoyn

const newAst = traverse(ast, {
Identifier(path) {
path.scope.hasBinding('x")

path.scope.hasOwnBinding('x")
path.scope.parent

path.scope.generateUidIdentifier('x")
path.scope.rename('x"', 'y')

1)
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CKoyn

const newAst = traverse(ast, {
Identifier(path) {
path.scope.hasBinding('x")

path.scope.hasOwnBinding('x")
path.scope.parent

path.scope.generateUidIdentifier('x")
path.scope.rename('x"', 'y")

1)
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CKoyn

const newAst = traverse(ast, {
Identifier(path) {
path.scope.hasBinding('x")

path.scope.hasOwnBinding('x")
path.scope.parent

path.scope.generateUidIdentifier('x")
path.scope.rename('x"', 'y')

1)
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CKoyn

const newAst = traverse(ast, {
Identifier(path) {
path.scope.hasBinding('x")

path.scope.hasOwnBinding('x")
path.scope.parent

path.scope.generateUidIdentifier('x")
path.scope.rename('x"', 'y')

1)
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NameHeHne AST

const newAst = traverse(ast, {
FunctionDeclaration(path) {
path.remove()

path.replaceWith(ast0)
path.replaceWithMultiple([astl, ast2])

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

})s



NameHeHne AST

const newAst = traverse(ast, {
FunctionDeclaration(path) {
path.remove()

path.replaceWith(ast0)
path.replaceWithMultiple([astl, ast2])

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

})s



NameHeHne AST

const newAst = traverse(ast, {
FunctionDeclaration(path) {
path.remove()

path.replaceWith(asto)
path.replaceWithMultiple([astl, ast2])

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

})s



NameHeHne AST

const newAst = traverse(ast, {
FunctionDeclaration(path) {
path.remove()

path.replaceWith(ast0)
path.replaceWithMultiple([astl, ast2])

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

})s



OCTOpPOKHO

Bce HETUNKU3NPOBAHHOE, IETKO HAaNMcaTb HepPabounin Koz,

> TecTbl cnacatoT

MOXHO creHepupoBaTb HeBasIMAHbIN AST

> Mopaynb cst — Concrete Syntax Tree

66


https://github.com/cst/cst

[eHepauumA

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

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

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

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

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

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

const ast = babelParser.parse(code);

/] ...

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

"type": "File",

"start": 0,

"end": 78,

"loc": {

"start": {
"line": 1,

*/...
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[eHepauumA

const ast = babelParser.parse(code);

/] ...

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

"type": "File",

"start": 0,

"end": 78,

"loc": {

"start": {
"line": 1,

*/...
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[TharuH

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’)
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[TharuH

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’)
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[TharuH

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’)

74



[TharuH

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’)
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[TharuH

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’)
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[TharuH

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’)
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YTO nouyunTaTtb

github.com/babel/babel

Babel Plugin Handbook

NcxoaAHWKU nnarmHoB

78


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

MHTepecHble NNarnHbl

Ynanaet Bce assert'bl

github.com/unassert-js/babel-plugin-unassert

KOHTpaKTHOe nporpammmnpoBaHme

github.com/codemix/babel-plugin-contracts

MakKpochl

github.com/codemix/babel-plugin-macros

Becb github.com/babel/awesome-babel
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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

Kenc APl AnaeKc.KapT



APl AHpeKc.RapT

<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-id’,
{ /* state */ },
{ /* options */ }
)
1)

</script>
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APl AHpeKc.RapT

<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-id’,
{ /* state */ },
{ /* options */ }
)
1)

</script>
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APl AHpeKc.RapT

<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-id’,
{ /* state */ },
{ /* options */ }
)
1)

</script>
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API FIH,u,eKc.KapT
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PASPABOTYHUKAM

Monynu JS API Kapt

TennoBbie KapThbl

Kak Ha u13nueckoi KapTe MHTEHCMBHOCTL LiBeTa
yKa3blBaeT Ha BO3BbILLEHHOCTH, Tak Ha TeMI0BOM — Ha
BLICOKYHO KOHLEHTPaLMIO OBLEKTOB K NPELTOKEHUIH,
cooTBeTCTBYIOLMX 3anpocy. Hanpumep, no 3anpocy [cHATb
KBapTupy] Bbl NOMyYMTE KapTy, Ha KOTOPOW CrafbHble
paroHbl ByayT ropasno 6onee «TENLIMIY, YEM LIEHTP
ropoga.

nO,lJ,I'IMCbIBaHMe NOJIMTOHOB Ha KapTe

Mogynb Polylabeler nozsonset asromatnyeckv pacctasutb

MOAMMUCH BHYTPU MPOU3BO/BHBIX MHOTOYT OfIbHUKOB Ha

Kapre.

5 O3aencmocm OT BUAA NOAMMCH thopMbI NONUroHa e K 2 35
AyNb PaCCUMTLIBAET A1A HEE NOAXOAALLYIO MO3ULMIO, Gonacrs

KOTOPYIO 3aTEM MOXHO U3MEHUTB.




Moaynb noanucen NOAUroHOB

-

MaHcuicknn

github.com/yandex/mapsapi-polylabeler

XaHTbl=
a

. S amano-

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

Y Hac cBOA moAynbHaA cucTtema

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

1)
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/] ...
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provide(myExports);

1)
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Y Hac cBOA moAynbHaA cucTtema

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

1)
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Y Hac cBOA moAynbHaA cucTtema
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Y Hac cBOA moAynbHaA cucTtema

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

1)
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3a OKHOM mup nobeauswero ES2015

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

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

export default myExports;
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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(provideIdentifier,statement.node);
)

¥

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

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(provideIdentifier,statement.node);
)

¥

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

program.body = template({ BODY: program.body, ... });

97



ES2015 B ymaps.modules

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

¥

if (statement.isExportDeclaration()) {
statemenet.replaceWith(
t.callExpression(provideIdentifier,statement.node);
)

¥
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program.body = template({ BODY: program.body, ... });

98



ES2015 B ymaps.modules

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

¥

if (statement.isExportDeclaration()) {
statemenet.replaceWith(
t.callExpression(provideIdentifier,statement.node);
)

¥

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

program.body = template({ BODY: program.body, ... });
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[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
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[Mpodput

* [Mnwem Ha ES2015, Ha BbiXxoae ES3
* becnnatHada nogaepxkKa IDE n nnHTepos

* [lpole MUrPMpPOoBaTb Ha APYryro MOAY/IbHYIO cuctemy U baHanep
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ES2015 B ymaps.modules

github.com/flapenguin/babel-plugin-transform-es2015-modules-ym

babel-plugin-transform-es2015-modules-ym
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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

e Ha OCaml’e c cuctemoint tunos OCaml’a

 Ad-hoc pewenune ana React’a

> Henb3a 06baBUTb PYHKUUIO C UMEHEM invariant
https://github.com/facebook/flow/issues/112

e 3aTo noaaepka B Babel’e n3 kopobku

- VariableDeclarator
- id: Identifier
name: "x"

- typeAnnotation: TypeAnnotation

typeAnnotation: StringTypeAnnotation
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https://github.com/facebook/flow/issues/112

TypeScript



[loumepHO TO e camoe

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

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

¥
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[loumepHO TO e camoe

tsc source.ts
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[loumepHO TO e camoe

function stuff(_a) {
var X = _a.x, y = _a.y;
return Math.sqrt(Math.pow(x, 2) + Math.pow(y, 2));
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[loa, KanoTOM BpoJe NOX0oXKe

const ts = require('typescript’);

ts.transpileModule('function stuff() { ... }', {
compilerOptions: {
/¥ .0 */
}

transformers: {
before: [transformerl],
after: [transformer2]

1)
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[loa, KanoTOM BpoJe NOX0oXKe

const ts = require('typescript’);

ts.transpileModule('function stuff() { ... }', {
compilerOptions: {
/¥ .0 */
}

transformers: {
before: [transformerl],
after: [transformer2]

1)
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[loa, KanoTOM BpoJe NOX0oXKe

const ts = require('typescript’);

ts.transpileModule('function stuff() { ... }', {
compilerOptions: {
/¥ .0 */
}

transformers: {
before: [transformerl],
after: [transformer2]

1)
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A Bpode 1 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]

)s
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A Bpode 1 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]

)s
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A Bpode 1 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]

)s
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A Bpode 1 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]

)s
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ToXXe BU3IUTOpPbL

const visitor = node => {
if (ts.isIdentifer(node)) {
/] ...
ts.updateIdentifier(node)
} else {
ts.visitEachChild(node, visitor, ctx);

}
s
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ToXXe BU3IUTOpPbL

const visitor = node => {
if (ts.isIdentifer(node)) {
/] ...
ts.updateIdentifier(node)
} else {
ts.visitEachChild(node, visitor, ctx);

}
s
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ToXe nnarnHbl

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

s
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ToXe nnarnHbl

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

s
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ToXe nnarnHbl

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

s

121



ToXe nnarnHbl

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

s
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ToXe nnarnHbl

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

s
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MHpopmauma 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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MHpopmauma o Tmnax
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type.getProperties()
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symbol.name // 'Array'’
symbol.valueDeclaration // Array declaration
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MHpopmauma o Tmnax

const typeChecker = program.getTypeChecker();
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type.getProperties()
type.getCallSignatures()
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MHpopmauma o Tmnax

const typeChecker = program.getTypeChecker();
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MHpopmauma 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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MHpopmauma 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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Co3pgaHune nepemMeHHbIX

* MOXHO €034aTb YHUKaNbHbIN MAEHTUPUKATOP

> ts.createUniqueName

) ts.createTempVariable

e TypeScript He byaeT npoBepATb TUMbI ANA KOAa, KOTOPbIN Bbl HareHepuAmn
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HeT ctaHaapTHoro APl anAa nnarnHos

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

tsc ??? source.ts
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https://github.com/Microsoft/TypeScript/issues/14419

HeT ctaHaapTHoro APl anAa nnarnHos

* YT106bI BOTKHYTbCA B NAannaanH, NpnaeTca nncatb CBOM tsc

> github.com/cevek/ttypescript

 Bo MHOrmx 6aHanepax y*ke ectb nogaeprKKa B naarnHax

) ts-loader / awesome-typescript-loader

> parcel-plugin-typescript

> rollup-plugin-typescript2

132
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https://github.com/cevek/ttypescript
https://github.com/TypeStrong/ts-loader
https://github.com/s-panferov/awesome-typescript-loader
https://github.com/fathyb/parcel-plugin-typescript
https://github.com/ezolenko/rollup-plugin-typescript2

MHpopmauma o Tmnax

 Noctyna K TypeChecker’y n3 tpaHcoopmepoB HeT

> Ectb B awesome-typescript-loader



https://github.com/s-panferov/awesome-typescript-loader

YTO nouyunTaTtb

github.com/Microsoft/TypeScript

TypeScript compiler APIs revisited

How to Write a TypeScript Transform (Plugin)

TypeScript Deep Dive
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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
https://legacy.gitbook.com/book/basarat/typescript/details

ABTOMAaTUYECKUE NOHNPUDI
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[ToHnPUnNbLI?

// Polyfill

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

}s

[].every(...);

// Ponyfill

function arrayEvery(arr, cb) {
/] ...

15

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

// Polyfill

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

}s

[].every(...);

// Ponyfill

function arrayEvery(arr, cb) {
/] ...

15

arrayEvery([], ...)
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TypeScript



[TOoUCK MecT, rae Hy>XeH NOHUPU/

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, ...);
¥

143



[TOoUCK MecT, rae Hy>XeH NOHUPU/

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, ...);
¥

144



[TOoUCK MecT, rae Hy>XeH NOHUPU/

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, ...);
¥

145



[TOoUCK MecT, rae Hy>XeH NOHUPU/

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, ...);
¥

146



[TOoUCK MecT, rae Hy>XeH NOHUPU/

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, ...);
¥

147
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Co3paHue nmnopTa

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

undefined

)
ts.createlLiteral(relativePathToPonyfillFile)

)5
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Co3paHue nmnopTa

ts.createImportDeclaration(
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Co3paHue nmnopTa

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

undefined

)
ts.createlLiteral(relativePathToPonyfillFile)

)5

152






lcnonb3oBaHue

autoPonyfillTransformer({
typeChecker: program.getTypeChecker(),
ponyfillMethods: {
[ Array@${require.resolve( 'typescript/lib/lib.es6.d.ts")} ]: {
file: dirname + '/arrayPonyfills.ts',
methods: {
map: true,
filter: 'myFilter'

1)
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lcnonb3oBaHue

autoPonyfillTransformer({
typeChecker: program.getTypeChecker(),
ponyfillMethods: {
[ Array@${require.resolve( 'typescript/lib/lib.es6.d.ts")} ]: {
file: dirname + '/arrayPonyfills.ts',
methods: {
map: true,
filter: 'myFilter'

1)
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lcnonb3oBaHue

autoPonyfillTransformer({
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lcnonb3oBaHue

autoPonyfillTransformer({
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filter: 'myFilter'

1)
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lcnonb3oBaHue

autoPonyfillTransformer({
typeChecker: program.getTypeChecker(),
ponyfillMethods: {
[ Array@${require.resolve( 'typescript/lib/lib.es6.d.ts")} ]: {
file: dirname + '/arrayPonyfills.ts',
methods: {
map: true,
filter: 'myFilter'

1)
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Mcnonb3oBaHue c awesome-typescript-loader

module.exports = {
mode: 'none’,

entry: _ dirname + '/src/entry.ts’,
module: {
rules: [
{

test: /\.ts$/,
loader: 'awesome-typescript-loader',
options: {
getCustomTransformers: (program) => ({
before: [ program => /* ... */ ]
})

}
}

}s
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Mcnonb3oBaHue c awesome-typescript-loader

module.exports = {
mode: 'none’,

entry: _ dirname + '/src/entry.ts’,
module: {
rules: [
{

test: /\.ts$/,
loader: 'awesome-typescript-loader’',
options: {
getCustomTransformers: (program) => ({
before: [ /* ... */ ]
})

}
}

}s
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Mcnonb3oBaHue c awesome-typescript-loader

module.exports = {
mode: 'none’,

entry: _ dirname + '/src/entry.ts’,
module: {
rules: [
{

test: /\.ts$/,
loader: 'awesome-typescript-loader’',
options: {
getCustomTransformers: (program) => ({
before: [ /* ... */ ]
})

}
}

}s
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bbino

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

returnsArray().filter(cb);

162



Ctano

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

utilArray.myFilter(returnsArray(), cb);
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ABTOMATMYECKME NOHUPUDI

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

Cnanabi: flapenguin.me/talks/transpilation-ysat

Bonpocbl?

github.com/flapenguin
twitter.com/fla_penguin

flapenguin.me
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https://flapenguin.me/talks/transpilation-ysat

