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5| E B = KR8 - Parser

185 #T (Tokenizing/Lexing) FA 23R IR B 2RI HIZIE S KA B X KRG
W, X EEAR R F AiR)E B T (Token),

[
{

"type": "Keyword",
"value": "let"

bo

{
"type" :

"Identifier",

"yalue": "iv 1. f%ﬁ? let

b =

2. FRIRFF i
"type" : — .
let 1 = 1; — "Punctuator", — 3. BEF -

"Value" : w_m

b 4. FHE1

{ AN =!
"type" : "Numeric", S. 73T
"Value" : "l"

b

{
"type" :

"Punctuator",

"Va.lue" : "; "

}
]

N RRER —i B SR BESENE 247, sILLARX A IR hitps://esprima.org/demo/parse.html#
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5| L= FiIE - Parser

Parser Bf2473%, a4 A 21RHE V8 T MIiE B o £ G RIEER, BIFEA(]
FRFRB AST, th S MILIEETE

o SNIMEERIER GEERIBEZMERE;

o M AST fHEEE TR (M) EMA— 1T HITRZEREIREFTHBRIHMRIE
ER

o MATEIAEMFRALE;
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5| S = KR8 - Parser

{
"type": "Program",
"start": O,
"end": 10,
"body": [
{
"type": "VariableDeclaration",
"start": O,
"end": 10,
"declarations" : [
{
"type": "VariableDeclarator",
"start": 4,
"end": 9,
"id": |
"type": "Identifier",
"start": 4,
"end": 5,
"name": "i"
}I
"init": {
"type": "Literal",
"start": 8§,
"end": 9,
"value": 1,
"raw": "1"
}

}
1,
"kind" . "let"

] ) TELERAST HI—1TE, Rt LB 2itlid hitps://astexplorer.net/

"sourceType" : "module"
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5| S FRIE - Parser

INB—PEBMRBIFA, A Parser function foo () {
ERRNMSELERERHRIET? console.log('I\'m function foo')

function bar () {

console.log('I\'m function bar')

foo ()
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5| S FRIE - Parser

B{KgL VB TS, AWM fE#Ta3 AT 24T JavaScript X5, %35 Parser [
Pre-Parser,

e Parser X9 full parser (2= 47) (& eager parser (JLiHEHT), E=FHE
MEr A BN ITRIRES, BfEEERE . £/ AST. AT RIE/ERE.

e Pre-Parser X ¥R EEEMT, ERBATRMIULBEINITEOK (ANEER) , &
B AST, RIAE/ERE, LI ERIZSHRE, SR E0RKEFIBINITET, F
i#4T Parser f2#7,

#ELE Parser, Pre-Parser BLRERILMEZEFE LR FE L, XF V8 (BTN, RILIFEE1E R Lazy JavaScript Parsing
in V8 https://www.mattzeunert.com/2017/01/30/lazy-javascript-parsing-in-v8.htm| =& HE %,
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https://docs.google.com/document/d/1dev8h3FtP-BDjcwQosanV9wGy3NyOOpQe3tAIDr7hXc/edit
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5| SRR - Interpreter

Interpreter BfZ#%2%, ERTIITEREE:
o % AST AT
o FITHBEITF Y

Machine code

// x86_64 machine code
movl rbx, [rax+8x1b]

Bytecode
REX.W movqg r10,0x100000000
REX.W cmpq r18, rbx
. /1 V8 bytecode jnc 0x30d119104275 <+@x55>
High Level Language | yagni [1] REX.W movq rdx,®x100000008
Star r@ call 6x30d118e843e0 (Abort)
// JavaScript LdaNamedProperty a8, [8], [4] int3laddl rbx,0x1
let result = 1 + obj.x; Add re, [6] .
Best for humans Best for machines
Google @fhinkel
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5| SRR - Interpreter

{RAI LLF TR EE 2/ HIF 32 3 (bytecodes
as Sma” bU|Id|ng bIOCkS)’ ﬁg*ﬂﬁiﬁéﬂéﬁ_ 4599 E> 0x300456f5f28b @ 321 : a5 08
E*ﬂm{i{ﬁf JavaSCI‘Ipt Ij]ﬁEo ThrowReferenceErrorIfHole [ 8]

0x300456£5f28d @ 323 : 26 fl Star rl0
4626 E> 0x300456£f5f28f @ 325 : 28 f1 01 32

3 ‘\ AA — i -
#id Node @345 node —-print bytecode L LdaNamedProperty 10, [ 11, [50]
example.js , {R] LA R B RS 72 & pi B 7 T5 55 0x300456£5£293 @ 329 : 26 fl Star rl0

Q:I:% 0x300456£5£295 @ 331 : 0Ob LdaZero
=A o

4633 E> 0x300456£f5f296 @ 332 : 65 fl 34

TestEqualStrict rl0, [ 52]

0x300456£5£299 @ 335 : 4f LogicalNot
4639 S> 0x300456f5f29%9a @ 336 : a4 Return
Constant pool (size = 19)
Handler Table (size = 0)

EXTFEHRMRA LIE Understanding V8's Bytecode XBEXER THES
https://medium.com/dailyjs/understanding-v8s-bytecode-317d46c94775
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5| E = HRIE - Optimizing compiler

Optimizing compiler,

S CHREE R 9 F

J@i% IL.\XEl]jj'ﬁE/'téﬁ]ﬁF%go
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TurboFan
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SIZEBZHIE - M Ta/EEF I

SpiderMonkey (Mozilla)

interpreter bytecode

somewhat

Baseline optimized code

optimize

aziwndoap

lonMonkey optimized code
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SIEBSHIE - FSTeRE1 = F XL

Chakra (Edge)

interpreter Bytscace

1 Q
[} 1 @
N 1 O
'E somewhat ' S
- SimpleJIT optimized code : 3
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SIZEBZHIE - M Ta/EEF I

JavaScriptCore (Apple)

bytecode

optimize

mostly
optimized code

aziwndoap

optimized code
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SIS IR - N R A B ZEFXTLE

AT L BESIZEHWAEZHMILEHIEIRIE ?

bytecode

faster to execute code

faster to generate code

optimized code
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JavaScript S REE - JFH

X F—~ JavaScript MR KL, Bk [[Value]] 5%, MEEEX T TEE:
o [[Writable]] REIZBHERE AT LI EFHMMIE;
e [[Enumerable]] REZEEZEHINTE for-in fEILH;

e [[Configurable]] ‘RE1ZE 14 2 AT H MR
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JavaScript S RIEE - 3JFE

const object = { foo: 42 };
Object.getOwnPropertyDescriptor (object, 'foo');

// - { value: 42, writable: true, enumerable: true, configurable: true }

(s )

roperty attributes

[[value]]: 5
[[Writable]]: true

[ [Enumerable]]: true
\\f[Configurable]]: trui//
@ N

object = {

%E .

Vi 8,

roperty attributes

[Value] |:

[ertable]] true
[Enumerable]]: true
[Configurable]]: true

[
[
[
N Y,
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JavaScript 3T RIEE - 2148

o [&:FFIARIXIR
o F:BUHSXBUARSIFEITHARMINLE,

X B RTERIEZE R 51,2 ECMAScript #SER B — NMFIEARIE . 7€ JavaScript 1, AR HIxR 2 REEHAE2432-110, #
HESIZIRIZBHINBE A EES], BIMORI2/32-20{E 12 %k,
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https://github.com/hijiangtao

JavaScript ST REE! - $14H

const array = ['a', 'b'];
array.length; // - 2
array([2] = 'c';

array.length; // - 3

‘ ™

Property attributes

[[value]]: 1
[[Writable]]: true
[ [Enumerable]]: false

[ [Configurable]]: false

A
p-

Property attributes

array = ['a'];

[[value]]: 'a’
[[Writable]]: true
[[Enumerable]]: true

[[Configurable]]: true

L
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B £1H8L1E - Shapes

function logX (object) {

console.log(object.x) ;

// ANANNNNANNANN

}

const objectl = { x: 5, y: 6 };
const object?2 = { x: 7, y: 8 };

logX (objectl) ;

logX (object?2);
©hijiangtao
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RMEVTIEMAAE -

Shapes

L Xoh, Vi B )

JSObject a

JSObject b

. ™

Property information

Offset: @
[[Writable]]|: true

[ [Enumerable]|: true
[[Configurable]]: true

\

//’

Property information

Offset: 1
[[Writable]]: true

[ [Enumerable]|: true
[[Configurable!]: true

L
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B £1H8L1E - Shapes

Fr& B JavaScript 5122 #8{8 T Shapes {ERftit, (EFFERERRE:

AR XFAE(1/4 Hidden Classes
V8 FHE{1# A Maps

Chakra FE1{1# /3 Types
JavaScriptCore #E /14 Structures
SpiderMonkey #ftt{[14 Shapes
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B Ei51eMt1E - Transition $&5-#4

HREF AN R T R — BTt

const object = {};
object.x = 5;

object.y = 6;
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B G elt1E - Transition $&-5-#

/

Property information

o
I
~—
—

~

Offset: @
[[Writable]]: true

| [Enumerable]|: true
[[Configurable]]: true

.
/

Property information

Offset: 1
[[Writable]]: true

[ [Enumerable]|: true
[[Configurable]]: true

A
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B Ei51eMt1E - Transition $&5-#4

HMNBERER—IHIF

ey

const objectl
objectl.x = 5;
const object?2 = {};

object2.y = 6;
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B G elt1E - Transition $&-5-#

a={};
a.X =
b = {}. /Property information R
by = Offset: @
[[Writable]|: true
[ |Enumerable]|: true
[{Configurable]|: true

- /

Property information )
Offset: @ JSObject a JSObject b

[[Writable]|: true
[ [Enumerable!|: true
| |Configurable]|: true
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B G elt1E - Transition $&-5-#

BHFZRMEXNREMZER] Shape FriaiaiE

I\
—~~

x
o
~

Property information

Offset: @
[[Writable||: true

[ [Enumerable]|: true

[ {Configurable!|: true

Property information

Offset: @
[[Writable||: true

| [Enumerable!|: true -
| |Configurable||: true 4]

JSObject a JSObject b

Benedikt B183X Surprising polymorphism in React applications i+ T iX £ 2 &b 2 An{a] 2208 SEFR 14 RERY
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B i518]4t4E - Inline Caches

Shapes & EHIEZEHZIH2Z Inline Caches & ICs RIS, ICs 2{&{#F JavaScript
RIEFTITHIX XS ! JavaScript 512 F| A ICs EICIZEME FHITRBEHE
B, LBV ERHERRE,

function getX (o) {

return o0.X;

©hijiangtao
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EiH1E41E - Inline Caches

function getX(o) {

return o0.X;

JSFunction 'getx'
JSC

get_by_id loc@®, argl, x
return loc@

©hijiangtao
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EiH1E41E - Inline Caches

function getX(o) {

return o0.X;

SEHINS

/

Property information

Offset:+@:---..

[ [Enumerable]]: true

.

[[Writabfe]]: true °,

[ [Configurable]]: true ;

“\\

JSFunction 'getx’

get_by_id loc®, argl, x

return loc®

:

©hijiangtao
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EiH1E41E - Inline Caches

function getX(o) {

return o0.Xx:

JSFunction ’'getx’

get_by_id loc@, argl, x

return loc@

©hijiangtao
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const array = |

"#isconfeu',

©hijiangtao


https://github.com/hijiangtao

=R FE R

BB EE— 1 B3R elements backing store, EHE S A AT INEMEE.
JavaScript 5| ZEAR L R A TREFHTRIEERFE, RAE(I@EAMEAERN, IR
ZH LR ATEE R,

array = | '#jsconfeu'];

Property information

Offset: @
,,,,,,,,,,,,,,,,,,,,,,,,, [[Writable]]: true
| [Enumerable]]: false

[[Configurable||: false

JSArraya Elements Element information
‘ [[Writable]|: true
‘ﬁ ‘ ! L [ [Enumerable]): true

[[Configurable|]: true

©hijiangtao
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= XA E R A

const array = Object.defineProperty (

value: 'Oh noes!!1’',
writable: false,
enumerable: false,

configurable: false,

©hijiangtao


https://github.com/hijiangtao

=R FE R

X MBS IER T, JavaScript 512215 £ &8I elements backing store &R A—4
F#02E TRRBR ST 2 B 45 M R F B8R,

array = Object.defineProperty((], ‘6", { .. });

//;roperty information \\

Offset: 8
[[Writable]]: true
[ [Enumerable]]: false

\J[Configurable]]: falsg//

//;roperty attributes 4\\

Dictionary
JSArra
Y. Elements [[value]]: '#jsconfeu’
| = i e [[Writable]]: false
Q v @ [[Enumerable]]: false

\\![Configurable]]: falsg//

©hijiangtao
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TALER S HRITHRAME

Eﬂﬂ'ﬁt"t [REE iR

foo = new Bar(true);

- JSObject
JSFunction getx Bar.prototype

X
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JavaScript 5|12 £ fii: Shapes #0 Inline Caches _https://zhuanlan.zhihu.com/p/38202123

JavaScript 512 &4l : R E 41k _https://zhuanlan.zhihu.com/p/42630183

JavaScript 512 2 in{el T 4Ef9_https:/qithub.com/jeuino/Blog/issues/6

Ignition: An Interpreter for V8
https://docs.qgoogle.com/presentation/d/10qjVgRhtwiIKeKfvMdX6HaClu9wpZsrzgplVIwQSuiXQ/edit#slide=id.g1357e6d1
a4 0_58

What is V8? https://v8.dev/

How JavaScript works: an overview of the engine, the runtime, and the call stack
https://blog.sessionstack.com/how-does-javascript-actually-work-part-1-b0Obacc073cf

Ignition: Jump-starting an Interpreter for V8
https://docs.google.com/presentation/d/1THgDDXBYgCJNasBKBDf9szap1j4q4wnSHhOYpaNy5mHU/edit#slide=id.q1357
ebdl1a4_0_58

The Journey of JavaScript: from Downloading Scripts to Execution - Part |
https://www.telerik.com/blogs/journey-of-javascript-downloading-scripts-to-execution-part-i

Lazy JavaScript Parsing in V8_https://www.mattzeunert.com/2017/01/30/lazy-javascript-parsing-in-v8.html

AST Explorer_https://astexplorer.net/

Parser (AST)_https://esprima.org/demo/parse.html#

IRfZ V8 B T545 https://zhuanlan.zhihu.com/p/28590489

How JavaScript works: inside the V8 engine + 5 tips on how to write optimized code
https://blog.sessionstack.com/how-javascript-works-inside-the-v8-engine-5-tips-on-how-to-write-optimized-code-ac089e6
2b12e
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https://docs.google.com/presentation/d/1HgDDXBYqCJNasBKBDf9szap1j4q4wnSHhOYpaNy5mHU/edit#slide=id.g1357e6d1a4_0_58
https://www.telerik.com/blogs/journey-of-javascript-downloading-scripts-to-execution-part-i
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https://esprima.org/demo/parse.html#
https://zhuanlan.zhihu.com/p/28590489
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https://blog.sessionstack.com/how-javascript-works-inside-the-v8-engine-5-tips-on-how-to-write-optimized-code-ac089e62b12e
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https://github.com/hijiangtao
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o TILUNXINE JavaScript 51 ZEEMERE. RIFFTITRBETEMSE T EMH 4

o FIXIRAH, BELMRIMAXNIBIENR, RKRENTEERFRER
shape A H]

o FTXIEABXT FAEREESHETTIIEEETE (property attributes), LIFAKR
A] LAS 3t SR g AR E B

e JavaScript 5IZXLEREZEMMMILREE, LNt BEREE. REMILSE
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