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function hoge(url) {
debuglLog(’hoge.js:10:1 hoge(url) enter’, {url})

Fyﬁ%%iﬁraj(f)‘ assert( url 'string’)

assert(URL.isValid(url))

const res fetch(url)

function hoge(url) {

const text res.text()
debuglog(’hoge.js:16:2 console.dir’, {res})
debuglog('hoge. js:17.2 console.log’, {text})
(isHogePattern(text)) {
const _ = toFuga(text)
debuglLog(’hoge.js:19:4: hoge() leave’, {result: _})

assert( url 'string’)
assert(URL.isValid(url))

const res fetch(url)

{
debuglog(’hoge.js:21:4: hoge() leave’, {result: null

const text res.text()
console.dir(res)
console. log(text)
(isHogePattern(text)) {
toFuga(text)

function hoge(url) {
const res fetch(url)

const text res. text()
(isHogePattern(text)) {
toFuga(text)
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const {transform} = require('babel-core')
const src = 'l + 2'

const plugin = ({types: t}) => ({
visitor: {
BinaryExpression: (nodePath) => {
if (nodePath.node.operator !== '%') {
const newAst = t.binaryExpression('*', nodePath.node.left, nodePath.node.right)
10: nodePath.replaceWith(newAst)
11: }
12: }
13:  }
14: 3})

© 00N U WN -

16: const {code} = transform(src, {plugins: [pluginll})
17: console.log(code) // --> 1 * 2;
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nodePath.node.left L WS FENSBETEZNE UNFELAL, TOV—ADERIEARIERULET®

10 fTETIREABEHD ./ — K% newAst TEBULF T,

16 TTE D transform Tld. Babel 7574 > T#%H 2 plugin ZFE> TV —RXI—NK, SEIF 1 + 2 2%
BURER 1 * 2; ZRUTWETD,
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NEZENTHEBVWEEAD, B (RE]) Z28HE - BRI W TWEMEICERD TET, XYTFLD5
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FFIFEASTHCOWTHESLE T, BIEED TId AST OEE & FEWA DS, #HIED TIEEBIC AST
EESERERZZNZTNHALIT,

1.1 AST ZERRICBKHTHEL &S

AST ZEBICB 3 ICiE AST Explorer 2% fEWE U &£ 5, babylon U4 D AST /{—H — DD SFEICH
BRAMIHLTWET, ASTEEDOHETIEZ INEETY,
babylon7 ZZEAT. 1 + 2ZBHOETHEL &£ S,

AST Explorer Snippet & Javascript </> babylon7 # () Transform ? Parser: babylon7-7.0.@-beta.12
1 1+2 JSON

@ Autofocus @ Hide methods @ Hide empty keys @ Hide location data
- File {
type: "File”
- program: Program {
type: "Program”
sourceType: "module”

- body
- ExpressionStatement {
type: "ExpressionStatement”

- expression: BinaryExpression {
type: "BinaryExpression”

- left: NumericLiteral {
type: "NumericLiteral”

+ extra

value: 1

operator: "+"

- right: NumericlLiteral {
type: "NumericLiteral”

+ extra

value: 2

directives

comments

+ tokens

1.1 AST explorer

*1 Abstract Syntax Tree DRI THAAZE CIRIAKEXAREVWWET,
*2 http://astexplorer.net/

12


http://astexplorer.net/

55 1% AST #

giljl:l

AST iE/ — RS EE > THRBEN 572V U =TT,

|NumericLiteraI| |NumericLiteraI|

left X /' right

|BinaryExpression|

T expression

|ExpressionStatement |
T body[0]

T program

1.2 ASTOVYU—fE&

12@FYU—EVWSICIFBERTINRAELBL AR IEVWREER > TLREW, YU—DIR> L File
EWS/—RTY, 2ZIC Program BH N EFT, 2D 2 DFVW>THNIEI—RLEEETHDTT,

JavaScript YV —XO—RKFA5HD "X (Statement); DEXDTI, 7OV ZI VI EBOHRAT
32 EVWSDIEFBEDIET, EEL>IEDEEL > DBELARBREDTY, JavaScript DIFEIE ENSIEIC
XERIT*ULET, Program ® body £% 5 \\ > 7z Stamement DEHITY,

ExpressionStatement [Z D 7OV Z LAME—DXTY, RZFDEHEDMNXICKRZIBEDTL —RRILY —
DES%BHDTY, FHIE BinaryExpression. DX D ZIHEEFTY,

BinaryExpression ICIE& 3 DDEERIONT 4 HH D FT, BEF%ZIET operator THEFZE 2+
EVWSEBULEZBIXFINA>TWVWET, EDIL left & right T, DED operator DL EFTT,
Sl 1 + 2 EWVWSHBDT, left ITId 1 #IFT NumericLiteral MA> TWET, UTFZILEVSDIE
TOVZIVIOMATIE, V—RI—RECEZEENMMBDBEL XTI T,

NumericLiteral (&% Z TRIEL TOWTENLU ELEE L ENBRWEK T,

1.1.1 JavaScript [CH TS AST & i&

JavaScript ICEWT AST T Y X7 LADEEF Mozilla Firefox B 5% D £9, Firefox DU 7L 723
V8AIC Parser API"DNEMHESNEEDTIN., D API DRI ATV T hEE#HLSh T, EHIEZS
ESTree At WS HDICENL L F Ut

B/ —REFHE (3L) TF, TAVSIVIOMATE/ —REWSEY Y —BEOBPREPES EREERELLEDOELTR

bhdZENEZNTT,
MEAMEEPISAEERTEIZETLERAN, BHEESE U TERIZEVSHHERTLTVWET, IHRTFVOHENS
FTETINE A

By —EETld & < leaf node ST E TR

® FOUSLANENEEOEREFAN LD ESHXIDT R L

*7 hitps://developer.mozilla.org/en-US/docs/Mozilla/Projects/SpiderMonkey/Parser_API
*8 hitps://github.com/estree/estree
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Y Z K~ 1.1: Program /—RODEH

extend interface Program {

sourceType: "script" | "module";

body: [ Statement | ModuleDeclaration 1];
3

JZ b~ 1.1 (& ESTree T® Program &W5 /—RKROEEMNEHINTWE T, Program IC (& source-
Type & W5 F—T script M module & WS XFIMNAD XY, body &\LV5F—T Statement H
ModuleDeclaration DEEFIMNAD £,

KR4 7% JavaScript @ AST #1EY —ILIFEARMNIC ESTree X—X TY,

1.1.2 Babel/Babylon (Acorn) % & Esprima %

JavaScript AST Tl K E < 2214 T Esprima % & Babel/Babylon (Acorn) 2h3&H D F£9, KEMNRIBEF
FIFERR&SIC ESTree THEINTWZDTI A, IDVEWSHD/IX—H— - kSN—H - I x
L—%i3RFeabE20ENH D T, FFic Babel/Babylon Tid ESTree ZILR U & SBF EHo>TL
£,

HaicHhnid Esprima ZARDN e LS TIMN, SEB>TREESHMAELIEL, ES5EHOF
Babel % {E > EHEH D 2D TEE I Babel/Babylon TWWEWSZEXICED U, ZFDHAETIE
Babel/Babylon %% FiMc st U £ 9 Y Esprima R THIREANBREZ A IEE DL SBWO THIIGEIRE<
9T,

B 1> L Abstract Syntax Tree & (& ? abstract & (& ?
Y —ZA0— RzRFRBICEHRT 2BERIEEIC. FORTEEXETILETT,
FABITIEFHREBELPEREL - LR EICABRIT ZBETT. HRNSH B lex . RELLE PEG
(JavaScript T# 5 peg.js BBEHTY) & W e FABTICERWNY —ILZFE>T. h—7 Y EWSEALIC
PELUET,

* PEG: https://ja.wikipedia.org/wiki/Parsing_Expression_Grammar
* peg.js: https://pegjs.org/

BT TIE. b—0 Y EZNZNORKRTHN U TEXRPHMREIREED £,

HRU»BWEBXXAKREFIATLLOIN? ZNEb—7 V%I, FAYY T IZILDOEZ HEKERZKRD
RAUBOIRKRREDIERDZED, F5WoUISHICEASINZDHIEXAKRTY,

HMREXK (AST) FULSHDOSBRMALTVWET, V—XAOA—RLEOEKZS EIESNTWVWSEY
=0T, REAEZEVWSERNGBERZVINDEZEELE LU TEZSNZIDSHREBDTY,

AVIRA ZOHERBVORZOFEL v BT NIEHRC 2 BRVWEXAZEH T2 EBBRVTL &L S,

AST (FUDSHMISEIENFZLTWETH, V—RXO—-KNLEONEBBRLE D, KA EEW-TZE
RERHFF LU WSO TERALOBESGH D EFHA, BBEIAZTNSIIERIZENTEET |
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SH:I

1.2 Babylon

& T. EBRIC Babel %/\—1—7Td% % Babylon Zf#>TAST [CEMNTHEL £ 5,

|JavaScript ‘/—23—I~“| _— parser -

JX—1—I[3 JavaScript DY —X 1—R%Z AST ICEBL T<NBZHDTT,

$ npm i babylon -S

WA ETHBETYT, const ast = babylon.parser(sourceCode) D& S, 518ICY —RXI—R
EANTHEAKREZEHCHLUES ASTHIMR->TEFT, HETT L !

') X~ 1.2: babylon Z2h > TH S

1: const babylon = require('babylon')

2:

3: const ast = babylon.parse('l + 2 * (3 + 4)')
4: console.log(ast)

5:

6: /x #ER

7: Node {

8: type: 'File',

9: start: O,

10: end: 15,

11: loc:

12: SourceLocation {

i3s3 start: Position { line: 1, column: O },
14: end: Position { line: 1, column: 15 } },
15: program:

16: Node {

17: type: 'Program',

18: start: O,

19: end: 15,
20: loc: Sourcelocation { start: [Object], end: [Object] I,
21: sourceType: 'script',
22: body: [ [Object] 1,
23: directives: [] },
24: comments: [] }
25: x/

R>TLK % AST &Y U —#iE74 Node BUA T 17 b T9, Node BUEEKIEEE 2D 7 0O/NT 1 REFH
DI ZATHICAV Y RZEH>TVEDITTHERVWLSTT,

Node B g M7 59 type & WS TERIZRT FO/F 1 A% D, File, Program, BinaryExpression 7&
EDXFINAS> TVWET,
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1.21 UBRHR

ftlciE start, end, loc EWSTONRTFTAHHDFEIN. cNSFY—AI—REDNEBREZRLT
WEJ,
start, end [FELEY —XATI—RO/\A MITOMNEBRT. loc IV —XI1—RDORRLEDNEER
T9,
XK 1.3:loc
loc:
SourceLocation {

start: Position { line: 1, colummn: O },
end: Position { line: 1, column: 15 } },

line IfTHST. 1 BSHREBZAUI Y 1 Tl column FFTAY I 0TI, byte B TOMBEFRE
DiZ. line/column DAMN TS —FRTEADICIZEF T 1.

1.2.2 F Node ®Wh A

AST ZV U —#E&ETIH,. F Node DF—Fd UEREUTIEH D FHA., ThFN O Node DIESE
SEICERBRDZF—TWBRENSHD £T, fc& ZIE. Babel % AST tD—F k v & File Node T9,
program & WS 7 0/8F 1 (T Program Node Z# > TW% 9, Program Node . body (T Statement %
ModuleDeclaration OEFIZHF> TWET,

) A+ 1.4: File Node

1: {

2: "type": "File",

3: "program": <Program Node>,
4: "comments": []

5: }

') X+ 1.5: Program Node

1: {

2: "type": "Program",

3: "sourceType": "script",

4: "body": [<Statement node>, ....]
5: }

Node ®F Node iCid 2 /X5 —> %D F 9, File ® program O & 5 ICE#E Node DA TIV 7 M A
TWa o —X &, Program @ body @ & 5 Node B2 DFEHI & WS T —RXTY,

traverser ZfEH T ICEHAIT AST ZU3HE. FhEFhOF— & DOED Node BH . Node BLDEFIH
ZHEITZONFBRDEVWTIA, Node DEIZEDF Node DUAREEHEDEVWSFHHDFT,
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i
10

123 AST ZR3EFEBTEZD 1

WD TH AST Explorer TAST ZE 5N 3 EIFRSBVWO T, £F1E 1 DV—ILEZBNULE T, babel-
log™® KU ast-pretty-print’® & W5 —)LTF

ED & Z % babel-log @ log() I&. console.log(printAST(ast, true)) ZMFTHTI LT TI,
printAST FHERZEXFF & L TEIE TES DT console.log IAMCH LIcWRE E WS TR ICER
TY, B2 Uya—hN\YRHLWEHEDTTR,. BRICEDETEESHZENEVNWTL & S,

$ npm i babel-log ast-pretty-print -S

') X+ 1.6: babel-log or ast-pretty-print

const babylon = require('babylon')
const log = require('babel-log')
// const printAST = require('ast-pretty-print')

const ast = babylon.parse('l + 2 * (3 + 4)')
console.log('Node ')

log(ast)

// console.log(printAST(ast, true))

0 ~NOo Uk WN -

Node )
comments: Array []
program: Node
body: Array [
Node
expression: Node
left: Node J
extra: Object {
l!rawll : ”1 n -
"rawvalue”: 1,
}
value: 1
operator: "+"
right: Node
left: Node
extra: Object {
Ilrawn : ll2H -
"rawvalue”: 2,

value: 2

« Ngn

1.3 babel-log f&E

*9 https:/github.com/babel-utils/babel-log
*10 hitps://github.com/babel-utils/ast-pretty-print
M ZpY—)b, akameco SAICEI TWEEF Uz, HOHESTETVET |
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124 AST ZR3EFELBTEZTD 2

ASTZR2Y—IZE 2K DE->B2S5DHEFTI, ZDHA. JSON.sringify() ZFES EBFELGOD
TIH. ROBBEBHZL VWD TES|HD replacer B ZFENET,

Y Z k 1.7: JSON.stringify()

1: JSON.stringify(obj, replacer, ' ')

JSON.stringify (55 1 I8 TIEELIEA T Y/ b2 7O/NXT 1+ ODF B EBRMNICICIZE > T JISON 1k
TZDTIH, 5 258D replacer KNEEARS X, 7O/IT 1 % £S5k iEE[Dl replacer B HEL
ZIITTINZET,

replacer Ba¥ICIZ 7 O/NT 4+ DF —TH B key EHHFD value NE>TEFXT, RDEICEL > TERERD
ZHh2DTIH, undefined ZRBFIEZFDFONT 1 [FEL ST EICBDET, TOEZIRYT. HDWE
AOEZRYT &EZDEINRRINET,

replacer BE#IC null ZE L fci% & JSON.stringify(obj, null, * ’) EHEBUTHD EEHICDWVWT
BRNITITETUELD. BRACEIFIBIELXFNTIYTYRELTNET, IhHBEVNETY
TYRNRUTHEDAENTZ 1 TD JSON HSR-> TL 2D THEVWISWTT,

' Z  1.8: replacer F#UEMNAR

: const babylon = require('babylon')
: const ast = babylon.parse('l + 2 x (3 + 4)')

// Node 6 U < |& Node DEEFIE#AT object BTY,

1

2

3

4:

5: const isNode = obj => {

6:

7 if (typeof obj !== 'object') {
8

: return false
9: T

11:  // EEFIDHIC Node BEENTWNIE, EIIBHZ Node BEHIEL X T,
12:  if (Array.isArray(obj)) {

13: return obj.find(v => isNode(v)) !== undefined
14: }

15:

16: return obj && 'constructor' in obj && obj.constructor.name === 'Node'
17: }

18:

19: const replacer = (key, value) => {

20: if (!key || key === 'type' || isNode(value)) {
21: return value

22:  }

23:

24: return undefined

25: }

26:

27: console.log(JSON.stringify(ast, replacer, ' '))

INT ASTOZIRZAVHRZZESICEDE LT,
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B 75 A Node ZHIET 577

Babylon Ti3#& 27405 Node BUAY export 2N THRWD T instanceof THIETE X Ao

constructor.name H'Node’hES M ERBTWE T,

AOFEE LTV IITAIEVTHIC, type ¥ string 72o72 D start, end K&, loc 2 E% R
TAT IV NDHRENAST D/ —RoFWHZHETDEVWSDEHDET, COREEEDEE
(&, isNodelLike A/ WRBHZZ[F T SN2 2 EABDET, FHH Node - IFIFNIEEFREZRIC
LIBEWEWSEZ T TI 1

1+2% (3+4)ZYAMNI2TERUIASTBSREUTOLSREAICHEDET,

UAM1.9:AST 7O RS1Y

1: {

2: "type": "File",

3: "program": {

4: "type": "Program",

5: "body": [

6: {

T: "type": "ExpressionStatement",
8: "expression": {

Ok "type": "BinaryExpression",
10: "left": {

11: "type": "NumericLiteral"
12: ,

13: "right": {

14: "type": "BinaryExpression",
15: "left": {

16: "type": "NumericLiteral"
17: ,

18: "right": {

19: "type": "BinaryExpression",
20: "left": {

21: "type": "NumericLiteral"
22: .

23: "right": {

24: "type": "NumericLiteral"
25:

26: X

27: }

28: }

29: by
30: ]
31: }
32:  }

BEITZEAMBELLIWNEVWS & BAWL > THAZHRAINA XA TEET !

H5 L BIROLE
BRNEE (., & ZEEENELIEEETRUOET CETT, BRLEICEW T — 7B E*BR%
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FEOLFTICTTYMCO—REEZSETDE, BESLF2—PRY VI EFES o DEMREEITH D
BlLRBIENEZWTT,
FNTIRBRUBICAWT—FBE&EIEY Y —BEDT—4., & ZIEJSON IS DT —vigAd
TV MRETT,

UK 1.10: VU —ZBR0LET S

1: const obj = {

2:  hoge: {

3: fuga: [1, 2, 3]

4: 3,

5: piyo: 'Uf&!',

6: foo: {

79 bar: {

8: baz: null

9: }

10: }

11: 3}

12:

13: const objToString = (node, indent = 0) => {
14: const leading = ' '.repeat(indent)

15:

16: if (typeof node === 'object' && node) {
17: return Object.keys(node) .map(key => {
18: return ~${leading}${key}:\n" +

19: “${objToString(node[key], indent + 2)}°
20: P .join('\n")
21:  }
22:
23: return ~${leading}${node}"
24: }
25:

26: console.log(objToString(obj))

objToString NRANICEUE ST 28 (E obj Z514UCEL T, indent Z&REL TW2 D T indent (£ 0
TY, TDFATnode DHFF(F obj ZDFFHD T, MIEIF 17 TEICED £9, Object.keys(node)
Tl hoge, piyo, foo DECFIHNE SN2 DT 19 TH Tld objToString(obj.hoge, 2) AT HEI & T,

SElL node I& obj.hoge ZIELTWBDTEHEAT I I MTY, ZIFELAURNTI9/TET
objToString(obj.hoge.fuga, 4) "EEUHEINE T,

obj.hoge.fuga EEFIBDTT A, BHEATIzI hTF, chETERALELSIC 19FET
objToString(obj.hoge.fuga[0], 6) U HEINET,

obj.hoge.fugal0] BEUBTE A, 1V FY hENEXZFELTD? 1°)ERLET, ChERFIDME
1 DR L T obj.hoge.fuga HYLIE L 7z 3LFFANR D £,

obj.hoge IZ & fuga LA EEWLD T obj.hoge.fuga IR L 7 XFEFIE T L 2 XFF%ERUL £ T,

Z ZETT. hoge DALEIFFHET TT, K piyo ICHR> TRIURNW TLIEL T, REIC foo ZNIEL
£,

AST TV —BE&EZBFICT 2. CORNZHEICANTELDRERHDET, AVIET /Ny H
EESHBONLET /Ny IBD . FERIFBATEVLWWTTA, ERRICE S WS 58T objToString HET
HEINdh. return 3 & ZEMAMERT DM ZEEIT S & TY, fc&zlE. VSCode D7 /Ny HTR
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i
10

Ty IRTET B E—HERATIR.

1.2.5 AST OFENA

Babylon A O +#&%F https:/github.com/babel/babylon/blob/master/ast/spec.md h'. babel-types @
E & https:/github.com/babel/babel/tree/master/packages/babel-types/src/definitions % &5td5 D HY—HHE
ETY, B53A AST explorer ZER U THARZDHLFETYT,?

1.3 ZERICAST ZfE>THELD

ASTICDWTEHBBLTEE Ufce YA M 1.9 ICTTELEED Node 213 Hl> TWNISUEEE R S HE
ICITAET, fEoTHFL &S,

131 FSN—UZBELTHAILELD

ZEiF~Z/—=1 DEDERNIC Node Zill> T AST ZWU BHDY—ILHBELTHEIEL £ 5,

DX 11 BERSN—Y

: const code = 'l + 2 x (3 + 4)'

. /] 70 Node ICHIET Y —2Y—Z I— REIUET B L/ C— B

: const getCode = node => code.substr(node.start, node.end - node.start)

console.log( ${' '.repeat(indent)}enter: ${node.type} '${getCode(node)}'”)
if (!(node.type in exitVisitor)) {

1
2
3
4
5:
6: const traverser = (node, exitVisitor, indent = 0) => {
7
8
9 console.error (Tunknown type ${node.typel} )

10

console.log(JSON.stringify(node, null, ' '))
11: process.exit (1)
12: X
13:

14: const res = {}
15:  // Node DHEZHH S
16:  Object.keys(node).forEach(key => {

17: // Node LU » R WD T E57RL)

18: if (!isNode(node[keyl)) {

19: return

20: }

21:

22: if (Array.isArray(node[key])) {

23: // Node BLDEINBRDTZENZNEIFT S

24: res[key]l = nodelkey] .map(v => traverser(v, exitVisitor, indent + 2))
25: } else {

26: res[key] = traverser(nodelkey], exitVisitor, indent + 2)
27: }

28: 1)

29:

T2 WOohEENREECDELREREA
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30: console.log( " ${' '.repeat(indent)’}exit:
31: //EVY—BEEEFUOHL TZORREZRY

${node.type} '${getCode(node)}'")

32: return exitVisitor[node.type] (node, res, indent)

33: }

exitVisitor [EXR®D Node hSH B EECHOHET NS I—)L/\y VE# callback THDIEY Y —FE
BODESTATITIRNTT, TOATI I MNBHERENTWLWEWNode ZRDIFTUESLBERIF.

Ii_l‘ﬁ%Tbi?o

14 {TEH 5 26 TH Tl traverser DBIRLEBZIT> TWET, YR~ 1.8 TE>/c isNode B ZE >
T node DZFNZFNDOTO/T 1 H Node EH Node BORCFI A SHIRNICERT 2D T,

30 ITETIREYY —BHEZFUHUIERZRL TWET,

A traverser ICIEAZ EE - HZEEMAIRKIGELTZHDTIT D, SEIEHZ EZ=DUEETTEDD
T, ABRONEBIFERLTWET,

W5 A EfROBENA

EHROBHEHE, DEDITILHDIBDEFULEDZCEEHES AFVWEITHN, EFEFDGCEHES
BETIRERLEEEZEZFEFT, V—XO—RKRU—=—FT oV IPEEHLVNWTIH, —HSAI Y I EHAMIL

THHBZL TR & FHOERIED X9,

e, BEO N SN—HLEEBENICRENHZIHBRIRBDBEIALEPENELZTEIEHHBT
L&de ZOEEIfAZ@BELIEWCEE, DX NDFEREVWTESTEINEZRL &5,

132 rIN—UDSHTEITOOEII—BHATI IV M ZEZFZLLS

YR 1.12: AST HEHROEY Y —BHEATI o ~

console.log("${' '.repeat(indent)} ${res.left} ${node.operator} ${res.rightl}’)

1: const exitVisitor = {

2: File: (node, res) => res.program,

3: Program: (node, res) => res.body,

4: ExpressionStatement: (node, res) => {

5: const expr = node.expression

6: return ~${getCode(node)} = ${res.expression}"
7},

8: BinaryExpression: (node, res, indent) => {

OF

10: const {left, right} = res

11: switch (node.operator) {

12: case '+': return left + right

13: case '*': return left * right

14: case '-': return left - right

15: case '/': return left / right

16: case 'J),': return left % right

17: default: throw new Error ('XIHU CTHWIIEEEF')
18: X

19: },
20: NumericLiteral: (node, res, indent) => {
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21: console.log("${' '.repeat(indent)} value: ${node.value} )
22: return node.value

23:  }

24: }

UAM112 BEYY—BEATI 7 b TID, —BRVDICFETHESINBZEY S —BHIFF Node H°
FTEL AL NumericLiteral T, ZH S D Node DB E S traverser KNEIRLEZ L TWS DT, F
Node MIRTERLcdH & 13IC/R D DT, BinaryExpression i’ & Zd 9 TlcF Node @ res.left,
res.right ICIFEENA > TVWBDTZDEXHETEFT,

UZ 113 MU LRSS

enter: File 'l + 2 * (3 + 4)'
enter: Program 'l + 2 * (3 + 4)'
enter: ExpressionStatement 'l + 2 * (3 + 4)'
enter: BinaryExpression 'l + 2 x (3 + 4)'
enter: NumericLiteral '1'
exit: NumericLiteral '1'
value: 1
enter: BinaryExpression '2 * (3 + 4)'
enter: NumericLiteral '2'
exit: NumericLiteral '2'
value: 2
enter: BinaryExpression '3 + 4'
enter: NumericLiteral '3'
exit: NumericLiteral '3'
value: 3
enter: NumericLiteral '4'
exit: NumericLiteral '4'
value: 4
exit: BinaryExpression '3 + 4'
3 +4
exit: BinaryExpression '2 * (3 + 4)'
2 x 7
exit: BinaryExpression 'l + 2 x (3 + 4)'
1+ 14
exit: ExpressionStatement 'l + 2 * (3 + 4)'
exit: Program 'l + 2 * (3 + 4)'
exit: File 'l + 2 x (3 + 4)'

1+2 % (3+4) =15

UZ K 1130, enter & exit ZR<RTBNTL LS, ESVWSIEETLENTONZHHHNBET
<7,

1.3.3 5ERhk

TR TIRIEAET 2 I-FE5IMTETLSICLTVWERT,

BRBRERREEVET,
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$ node ast-calc.js 'l + 2 * (3 + 4)'

DESICEBILTHTLTIEE WY,

UZ b 1.14: kR

1: const {parse} = require('babylon')

2:

3: const code = process.argv.slice(2).join(' ')
4:

5: const isNode = obj => {

6: if (typeof obj !== 'object') {

T: return false

8: }

©s

10: if (Array.isArray(obj)) {

11: return obj.find(v => isNode(v)) !== undefined
12:  }

13:

14: while (obj && 'comstructor' in obj) {
15: if (obj.constructor.name === 'Node') {
16: return true

17: X

18: obj = Object.getPrototypelf (obj)

19: }
20: return false
21: }
22:

23: const getCode = node => code.substr(node.start, node.end - node.start)

25: const traverser = (node, exitVisitor, indent = 0) => {
26: console.log("${' '.repeat(indent)tenter: ${node.type} '${getCode(node)}'")
27: if (!(node.type in exitVisitor)) {

28: console.error (Tunknown type ${node.typel} )
29: console.log(JSON.stringify(node, null, ' '))
30: process.exit (1)

31:  }

32:

33: const res = {}
34: Object.keys(node) .forEach(key => {

35: if (!isNode(nodelkey])) {

36: return

37: }

38:

39: if (Array.isArray(node[key]l)) {

40: res[key] = nodelkey].map(v => traverser(v, exitVisitor, indent + 2))
41: } else {

42: res[key] = traverser(nodelkey], exitVisitor, indent + 2)

43: b

44 . 1)

45:

46: console.log( ${' '.repeat(indent)}exit: ${node.type} '${getCode(node)}'")
47: return exitVisitor[node.type] (node, res, indent)

48: }

49:

50: const exitVisitor = {

51: File: (node, res) => res.program,

52: Program: (node, res) => res.body,

53:  ExpressionStatement: (node, res) => {

24



55 1 & AST #&5t

54: const expr = node.expression

55: return ~${getCode(node)} = ${res.expression}”

56: 3,

57: BinaryExpression: (node, res, indent) => {

58: console.log("${' '.repeat(indent)} ${res.left} ${node.operator} ${res.rightl}’)
59: const {left, right} = res

60: switch (node.operator) {

61: case '+': return left + right

62: case '*': return left * right

63: case '-': return left - right

64: case '/': return left / right

65: case '}': return left J right

66: default: throw new Error ('L THRWIIEEETF')
67: }

68: 3,

69: NumericLiteral: (node, res, indent) => {

70: console.log("${' '.repeat(indent)} value: ${node.valuel}’)
71: return node.value

72: b

73: }

74:

75: const results = traverser (parse(code), exitVisitor)
76: console.log('')
77: results.forEach(result => console.log(result))
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E2E
babel R AV AT L#EHY 7 —

%5 1 & TIFERRIC Babylon Zf> T AST LN TH X UTce AST TARY AT LARN—=Y—FIFTIE
HDFEEh, Babel RY—INZVEEBDECTHBALET., Do EDBKRFDY—ILEFETHI Y TILBAT,
FEAERRATZCERFEDFEA.

2.1 babel-core

FETH{E > fc babel-core IZZBD & & D Babel DEREDKRETT, /—H— - KS/NK—H - I X
L—YDesraSAIEHEDTY, YV—XAOA—REERE Babel 75740 v EHHAATERICO— RETH
LTNET, CDEE, ASTEY—RXRO—KAAZERT DD TCISICEAFZIMASIEDBTEET,

$ npm i babel-core -S

) Ak 2.1: babel-core

const {transform} = require('babel-core')

const sourceCode = '1 + 2'
const opts = {plugins: [1}

const {code, ast, map} = transform(sourceCode, opts)
// code: E#aEDY—XI—NK

// ast: ZHaR®d AST

// map: V—ANXvY

© 00 ~NO O WN =

transform (Cld. 7 7 A ILHS5FEAAL transformFile, transformFileSync, transfomFromAst 7%
EoFEEH D £T, <UL IF https://babeljs.io/docs/usage/api/ = ZTBEL 2 E L,

AST OIMTIFE 7S04 ERRBOT, URAK 21 TS LBWT S VA VRO THRICMIINE I EH
BOEEAD, BEICBW Y Y TILDESIKE KD TSTAMVZEE>TELELWEY—RO—RZE
B SRE®EN. BBFEO T4V ESDICE THEFTT,

2.1.1 .babelrc
Babel TldE&E % .babelrc & WS 7 71 )LICc JSON FERX TEEIR T B L SICHE>TWET,

) A K~ 2.2: .babelrc

*1 https://babeljs.io/docs/core-packages/
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£ 2E babel RT IV AT LMAY 7 —

"presets": ["env", "power-assert"]

fcEZiE, TOESBEBET7 7MLD& L EbNET, TOA T 3 vid transform D51 THERUTY,

x21 EBATV v

AFvav4 TIAILEN | RE

ast true AST Z#HHAY B ?

babelrc true BEIC 3 % .babelrc ZFHHADME ShY .babelrc ZER L fiF i false ZI5TE
code true code ZHNT2M7? (AST DH75 false)

generatorOpts i babel-generator @ generate B#ICET AT 3>

inputSourceMap | null Y —AX vy 7ERTRNICIEEY %

parseOpts {} Babylon @ parse [CETA T3>

plugins I T304 > =S TIEE

presets I ZUty M ZEIITIEE

sourceMaps false V=AY TEHATEZHESIHN? inline’ I£& Y —IBHAH

ATy avaEPEL LD IRVD T, FU <IF hitps:/babeljs.io/docs/usage/api/ = ZTEL I2E W,

URK23: 73014 vATy 3y

1: const plugins = [

2 ['plugin-A', {hoge: 1}],
3: 'plugin-B',

4 ['plugin-C']

5z

plugins E WS KARDEIIHNH > T 3NY—VDOEATTSTAVZBELE T, RID plugin-A (&
ATV VERETDIHE—DAETT, A7V a3 vEEELATNIL plugin-B DERXANEVWTL & S,
AST 2BV —ILDORF TIFH E D babelrc ZEH U BWEIFBWETHA, BEXTEWTEIRHDFE A

2.2 Dbabel-generator

babel-generator?(& Babel RO Yz XL —%, 2D ASTHSY—ROA—REEHKT 3Y—ILTI,

[JavaScript YV —23—K| «—— generator —

*2 https://www.npmjs.com/package/babel-generator
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$ npm i babel-generator -S

'J X k 2.4: babel-generator

1: const generate = require('babel-generator').default
2

3: const ast = {

4: type: 'ExpressionStatement',

5:  expression: {

6: type: 'BinaryExpression',

7: operator: '+',

8: left: {type: 'NumericLiteral', value: 1},
9: right: {type: 'NumericLiteral', value: 2}
10: }

11: }

12:

13: const {code, map} = generate(ast)
14: console.log(code)
15: // 1 + 2;

generate [CIEET % AST I&. Babylon T/X{—X L7fcH D, babel-core ® transform TH L7z AST .
babel-types THER LTz AST REMEZET,

2.3 prettier

prettier (& JavaScript Z# & UTcBLABRERBICHIGLY —XAI—ROERY —ILTT, KERDOEWA
FY—ROA—RZEELTZOFRY—ADA—RZEZERITHDTIAN, Babel R AST ICTTAMBL TWD
EHYTRL—FELTHHEZETS

$ npm i prettier -S

Y Z k2.5 prettier Z{F> THERT %

const {transform} = require('babel-core')
const prettier = require('prettier')

const src = 'console.log("hoge");'

const code = prettier.format(src, {
semi: false,
singleQuote: true,
parser (text) {
const {ast} = transform(text, {plugins: [1})

O WO NOOdWN -

[

3 AKIFFIC Babel 77 2 U—EWSHIFTIERWTT, https://github.com/prettier/prettier
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11: return ast

12:  }

13: 1)

14:

15: console.log(code)

16: // --> console.log('hoge')

UZ K25 TRY—XA=—RFHS5Y—XT—RICEBRUTBEFTIH. parser BHIZ AST & ZREEF
ZNHA—RICEBENDDDRBDO T HZEFL TAST ZIRL THRLKTY,

DRk 26: F2—XFNeBELEHE

const prettier = require('prettier')
const {transformFromAst} = require('babel-core')

const rawAst = {
type: 'Program',
body: [{
type: 'ExpressionStatement',
expression: {
type: 'BinaryExpression',
operator: '+',
left: {type: 'NumericLiteral', value: 1, extra: {raw: '1'}},
right: {type: 'NumericLiteral', value: 2, extra: {raw: '2'}},
}
H
}

const {ast} = transformFromAst(rawAst)

const code = prettier.format('dummy', {
semi: false,
singleQuote: true,
parser (text) {
return ast
}
1))

console.log(code)
// 1+ 2

TTANY —RA—REZERT DY —ILBEDOTHUEVWAHLIERETIEH D £9H babel-generator Do
DICWHDTU & 5 h%

2.4 Dbabel-traverse

babel-traverse**(d Babel 2D kS /\—4, DFE D AST Z2BRNICEFLIODIMI LD TEBY—IL
T9,

*4 https://www.npmjs.com/package/babel-traverse
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AST| — | traverser | — |AST

BIDETIRFHADEHICEENZNN\—YEFVWE L., BRELETI S PHISNENTED EVWSERIE
RO Y FIVICBEFEFF A, BoAl U NINN—HCiZEBL EEFREBENHG DO TEEITEEFEONS
IN—HPZFEWNET,

$ npm i babel-traverse -S

PIRROEVWTIEBHETT,
YRk 2.7: traverse
const babylon = require('babylon')
const traverse = require('babel-traverse').default
const ast = babylon.parse('l + 2')
const visitor = {
BinaryExpression: (nodePath) => {

console.log(nodePath.node) // --> Node {....}
}

© 00N O WwN -~

10: }

12: traverse(ast, visitor)

7 TTETIE518c NodePath B ANA > TWE T, U < IEBR U £9 H NodePath & (. Node BfZ (772
ERDBWEREZEBL > T<NBEDTT,?®
2.4.1 visitor

visitor IFEYV Y —BHRDEE AT I T I T,

)Xk 2.8: visitor DIEEHE

const {parse} = require('babylon')
const traverse = require('babel-traverse').default

S wWwN

const src = 'l + 2'

*5 Node #|& Babylon THREREZE S 1B <. NodePath I babel-traverse A" E% 3 28 T¥ ., NodePath I export ShTW3
DT require/import 5 TEX T,
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#

: const visitor = {

5:

6: const ast = parse(src)
7

8 enter (nodePath) {

9: console.log(“enter: ${nodePath.type} )
10: 3,

11:  exit(nodePath) {

12: console.log( exit: ${nodePath.type}")
13: 3,

14:  NumericLiteral: {

15: enter (nodePath) {

16: console.log('NumericLiteral enter')
17: },

18: exit(nodePath) {

19: console.log('NumericLiteral exit')
20: }

21: 3,

22: BinaryExpression(nodePath) {

23: console.log('BinaryExpression enter')
24: ¥,

25: }

26:

27: traverse(ast, visitor)

E'Y 5 —F#d Node DIRERBIFD enter &, BERTHROD exit ZZNEFNEETEET,

F£9 visitor ETNIC$H D enter/exit (&, £ Node TD, A-fc&EEHD EETICMUEEINET, 22
L Zhnidi@ATIh Babel 7574 VITIEX A VD visitor TIRETDELT—IciRdEWSHINHD
ES

enter/exit UADIFE (L. NumericLiteral > BinaryExpression M & 57k Node B0 type’ % i5%E
ULET. TOIRIVIEBEDEE, FFNATI Y hTHNIL enter, exit DEESHNEIBELTEY Y —
BHEERUET, PELNZOXEEHTHNIE. enter & LTHRONFT,®

YRk 2.9: &R

enter: Program

enter: ExpressionStatement
enter: BinaryExpression
BinaryExpression enter
enter: NumericLiteral
NumericLiteral enter

exit: NumericLiteral
NumericLiteral exit

enter: NumericLiteral

10: NumericLiteral enter

11: exit: NumericLiteral

12: NumericLiteral exit

13: exit: BinaryExpression
14: exit: ExpressionStatement
15: exit: Program

© 00 ~NO U b WN -

*6 nodePath.traverse (innerVisitor) & WSO L% T B & enter, exit BEIET, 5L o> & LKRITETT .
T UDIRMICHIEEN TEEINC I TRBEVTEEEL LS,
8 =5 THNIE. B & o & Uik shorthand T3 1
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T, visitor BIEULEE 1 515HY NodePath BU7Z ESRBALE Lt B5IDUEHULKHERTHEL £ 5,
NodePath IS BESBEZRLEZ ZDEFEFRLSETIEPEERVWOT, Y41V ANTRRTES
A—KRZE>THFL &£ 56

') X & 2.10: NodePath inspector

1: const {parse} = require('babylon')

2: const traverse = require('babel-traverse').default
3:

4: const src = 'const a = 1; hoge(a)'

5:

6: const ast = parse(src)

7:

8: const inspectProps = prop => {

9 const propType = typeof prop

10:

11: if (propType === 'string') {

12: return " '${propl}'"

13: } else if (propType !== 'object' || !prop) {

14: return prop

156: } else if (prop.constructor.name === 'Object') {
16: return JSON.stringify (prop)

17:  } else if (prop.constructor.name === 'Array') {
18: return " [${prop.map(value => inspectProps(value)).join(' ,')}]"
19: ) else {
20: if ('type' in prop) {
21: return ~Object(${prop.constructor.name}) ${prop.typel}"
22: } else {
23: return “Object(${prop.constructor.name})"
24: }
25: %}
26: }
27:

28: const visitor = {

29: // enter(nodePath) {

30: // U& %79 CallExpression IEWRTEI N, enter ENZE/ELTHTHELWNTL & 3o
31: CallExpression(nodePath) {

32: console.log( enter ${nodePath.type} )

33: Object.keys(nodePath) .sort () .forEach(key => {
34: console.log(® ${key}: ${inspectProps(nodePathlkey])}")
35: b

36: },

37: }

38:

39: traverse(ast, visitor)

40:

41: /* &R

42: enter CallExpression

43: container: Object(Node) ExpressionStatement

44: context: Object(TraversalContext)

45:  contexts: [Object(TraversalContext)]

46: data: {}

47: hub: undefined

48: inList: false

49: key: 'expression'

50: listKey: undefined

51: node: Object(Node) CallExpression

52: opts: {"CallExpression":{"enter":[null]},"_exploded":true,"_verified":true}
53: parent: Object(Node) ExpressionStatement
54: parentKey: 'expression'
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55: parentPath: Object(NodePath) ExpressionStatement
56: removed: false

57: scope: Object(Scope)

58: shouldSkip: false

59: shouldStop: false

60: skipKeys: {3}

61: state: undefined

62: type: 'CallExpression'

63: typeAnnotation: null

64: *x/

Node B ZENS 9 % Ic|d node TT, visitor BHZE L ECE. ZE5—FERISTL &S,

CallExpression D#ilE ExpressionStatement T3, Node M THZEIE I %4 5 parent T Node-
Path B TH{S 9 %725 parentPath ZfEWLE T,

HICE>TOEDDF—IF parentkey THIS TEF Y, S[ElIE expression TI A, BinaryExpression
DF Node THNIE. left, right NA>TWBTUL £ S,

CallExpression @ Node IC i callee(METHEENZEH - XV v R) EWSTONT A DA TOWETHN
Zh® NodePath /N\—Y' 3 > ZES I 2B HEIG AL get XV Y RTT, nodePath.get(’callee’) T,
callee ® NodePath AEG TE XY,

Block ¥ Program D & S ICRIITEBENTVWSHO—ETHNIE. inList ' true [CRD | key N
DA 2Ty I RICBED KT,

% 2.2 NodePath #!

AV I\— F &

type Node @ type AU HDHAXFIE L TA>TWS
node Node # 7Yz ¥ ~

parent BEADFHED Node A 7Yz +

parentPath B2 0D NodePath A 7Y ¥ ~

parentkey BEADENSENC TV ERT 2HDF—
get(pathname) | pathname THE7E L 7c&F1D NodePath =S %
inList HONEIEBINTWSMN? (true or false)

key inList A true %2 SECHTORZF ()

AEEFR 22 NE L FEONZEDTT,

ICETHBRNDBRHEDE U TIE scope DIET Scope BMNH D FJ, D Node WNETZAI—TIcH W
TEDEHNESTINTVED. ZOEHDIERICEDNTVWED, BRANREL TWBINESHRIF
TERBEREROSNET T, FUIFESETHALET,

2.5 babel-types

babel-types i, AST Z4m U7zD. Node OERZHIFITE ZEFBAIININ—DZ1TZ )T,

*9 hitps://babeljs.io/docs/core-packages/babel-types/
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$ npm i babel-types -S

JZX K 2.11: babel-types T AST 24K %

const t = require('babel-types')
const generate = require('babel-generator').default

const ast = t.binaryExpression('*', t.numericLiteral(l), t.numericLiteral(2))
const {code} = generate(ast)
console.log(code) // --> 1 * 2

OO WwN -

t.binaryExpression ¥ t.numericLiteral [78A &R <MD EBWVWEIH. Node BD type DFEHE
EINLFIC LB DTY, ERRITIE hitps://babeljs.io/docs/core-packages/babel-types/ 54 & WWTY
M JmEBLTHRWWED e type X b NIEEBEZ/NXFICT BT TVWFETL & S,

INTERUT AST 1Z Node B TR BEBZ L —VBATI Y K TY, babel-traverse ® AST &
- BAIX Y v KA, babel-generator [Cl8HoE 2 Z &IETEXTH. prettier I[CIEHHL TOEB AL

t.numericliteral R E IR ETHEROBEBENU T —YavHOBBEIMARZ N
TWZHF, NumericLiteral D ¥|E 7% 5 [ t.isNumericLiteral T ¢ . BinaryExpression & 5
isBinaryExpression T9 13,

& 5(C NumericLiteral |& Literal TH#% 576 ' t.isLiteral THETZILHTEET,

U Xk 2.12: babel-types TRHIE

const {parse} = require('babylon')
const traverse = require('babel-traverse').default
const t = require('babel-types')

|1+2|
parse(src)

const src
const ast

traverse(ast, {
BinaryExpression: (modePath) => {
10: const {left, right, operator} = nodePath.node
11: if (t.isLiteral(left) && t.isLiteral(right)) {
12: console.log(eval (" ${left.value} ${operator} ${right.value} ))
13: }
14: 3}
15: })
16: // --> 3

O© 00 ~NO U b WN -

ERIC Babel TIEES WS type NEEL TW B HiE AST explorer IV — X 1 —
REBRDODEZDEWWTT A, babel-types DY — X A—-—RERZ2OHFA—FBEWVWTI,
https://github.com/babel/babel/tree/master/packages/babel-types/src/definitions IC (%

10 3z babel-core @ transformFromAst ZHE & WWTU & S,
M ToUFZ (alias) EVWWET
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nNZ2noEslcEDEENEM TVET,

%23 type ik

type % AR ¢l IA(U7R
AssignmentExpression | KA left = right Expression
BinaryExpression ZImEETF left * right Expression

Identifier B - AVN—IREMDDAR] | let hoge D hoge | Expression iz &
StringLiteral XZF5I TSI "hoge" > ’fuga’ | Literal, Expression 7% &
NumericLiteral BEVTZIL 421 10.4 Literal, Expression 7% &

2.6

SRy VY

Babel BE ™% & = KK, babeljs.io H github DURI KNI &T5dh>ZICikh T, KETIEEFNS
EHRATEEANRZZLTWVWED2EDTIN, BRARGHZDT—RY —REELEWSZETERY VI T,

https://babeljs.io/docs/core-packages/

https://babeljs.io/docs/usage/api/
https://github.com/thejameskyle/babel-handbook/blob/master/translations/en/plugin-handbook.
md

https://github.com/babel/babel/tree/master/packages
https://github.com/babel/babylon/blob/master/ast/spec.md
https://github.com/babel/babel/tree/master/packages/babel-types/src/definitions
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L hik

ARG ZExTERDET,
£ U RIF NI hitps:/goo.gl/forms/EgAIBKFY04kiNKBy1 D7 o — KN ICEEZWEITd &, SHOME
HPrEELZ COREICRRTESINE UNEEA,

21 R > o —b

AEDSERARIE 10/22 FRfE D iTZEE 3 (hitps://techbookfest.org/event/tbf03) @ X 13 BRZ Ew ~/\
7 X https://techbookfest.org/event/tbf03/circle/5099247972122624 THEHFETT, T—VILF v P
ZERFTWEEFNIEEHROBRICAED £ (10/18 13:00 FTHSTHEEETEET),

erukiti@gmail.comJBE TX—JLEZE S M, https:/twitter.com/erukiti 3BIc TH EIEETB IS 1LIE, BXD
BEREICHERGIETWELEEERT,

F7z. https://rabbit-house.tokyo/books/javascript-ast Ic TREZEDHR— N EITVWET,
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