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Browsers

Webkit
— Blink(chrome),. Apple Safari

Gecko

— Fireforx

Trident
— Internet Explorer

JavaScript Enginett FHEHIM S 4.
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« "Chrome” ,safari, Ucbrowser, QQ Browser......

¢ Z¥Ea37FF , Android+windows+linux
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Geo Fetch CSP

HTTP TLS MQ DOM Unicode Web ID
MIME URL XML JavaScript Encodings



WebKit parser

 JavaScript

Html
R
-DOM#

MAES
BB TR




Code Flow

WebKitWebView

WebCore::Page

WebCore::FramelLoader

WebCore::MainFrame

WebCore:;:DocumentLoader

WebCore:HTMLDocument

WebCore::DOMWindow

WebCore:HTMLDocumentParser

WebCore::HTMLScriptRunner




« HTML->HTMLToken (#r&H2EN)
— https://html.spec.whatwg.org/
- RIEFENHAEFFEMER Token
HTMLDocumentParser::pumpTokenizerLoop

HTMLTokenizer::processToken
— FUFFFREE |, RIMAZ N HvectorRIg k.




HTML parser

« processToken

BEGIN STATE(DataState)
2 (character == '&")

3 ADVANCE PAST NON NEWLINE TO(CharacterReferenceInDataState);
: (character == '<") {

(character == '>") {



HTMLToken->DOMTree
- RIERIEREE R TR T
HTMLTreeBuilder::processToken

HTMLToken: :StartTag:

m_shouldSkipLeadingNewline = fals

processStartTag(WTFMove (token));

.

HTMLToken->DOM Node
WebCore:;:HTMLConstructionSite
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« HTML parser
- IER—
— FERRIEIR(F

— YHTMLRIREEAHUXHERRZHF. 5.,

HTML Parser ®




JavaScript Parser

« JavaScript

— ./source/JavaScriptCore/parser
— JavaScript parser N[

bool HTMLDocumentParser::pumpTokenizerLoop(SynchronousMode mode,
2 bool parsingFragment,
- PumpSession& session)

(UNLIKELY(isWaitingForScripts())) {
(mode == AllowYield && m_parserScheduler->shouldYieldBeforeExecutingScript(session))

true:

—-

IrunScriptsForPausedTreeBuilder();

(isWaitingForScripts() || isStopped())

- rre
alLoSC,



JavaScript Parser

- T{FA

VM,SourceCode...

y

TreeBuilder->vector(AST tree)

Parser.cpp

AT

ASTBuilder.h

A 4

makeMultNode
makeDivNode

A




JavaScript Parser

- FRfTAE

1A1EHEEN

TiEtaE (lexer)

EERBAT (parsen) RIRSiHT | B2
SEZT

RISy ntax i

SourceElement

ASTTree Stack

Parser Class




JavaScript Parser

APUEdi

Parser

ASTBuilder

Node

ExpressionNode ArrayNode
VoidNode
NewExprNod
e

StatementNode ForNode

IfElseNode




JavaScript Parser

- SRR

template <class ParsedNode>
std: :unique_ptr<ParsedNode> parse(
SourceCode& source,

{X#Gsource.provider()ik[E]Class SourceProviderXd&,

multi-thre Thread 0x7f91d10f0a In: JSC::parse<]SC::P
(gdb) p source.provider()
$1 = (JSC::SourceProvider *) 0x7f91b4affoce60

(gdb) 1
msource.provider()- >source()4*£zR[EI—String Viewsd g,

(qdb) p source.provider()->source()
92 = {m_characters = 0x7f91c730b228, m length = 112, m is8Bit = true, m underlyingString = 0xc34190}

(gdb)




JavaScript Parser

IERR
StringView2webkitFZ=i— 1MNFRTERE | EMiEREY

inline StringView::StringView(const StringImpl& string)

setUnderlying
if (string.is8Bit())

initialize(string.characters8(), string.length());
else

initialize(string.characters16(), string.length());

KindCount = 4, static s_hashFlagStringKindIsAtomic = 16,
s_hashFlagDidReportCost = 4, static s_hashMaskBufferOwnership = 3,

8a u" - m hashAndFlags = 992094104

(oI A L I A R VAl (M data8 = Ox7f91b4e58f3c " nvar testb=5;




JavaScript Parser

- Js Parserf&ifTiFis
BUERYSourceCodeXd& 5 5cF0Parser:m_lexerZ3\/EkX |, 181 :

m_lexer->setCode(source, &m_parserArena);

ANERIRIR M Ty sAAS A FEAYGIF
<script>

[1;

</script>

TﬁJ S Parse I‘%’i*ﬁ' Eiﬁ%ﬁ?*ﬁﬁj\ . m

Next()




JavaScript Parser

» Js Parserfi#imi+15

NextEREiL)S Parserflig 7 F—HAMBRIUEFIIBEEE -

ALWAYS INLINE void next(unsigned lexerFlags = @)

. {

3 int lastlLine = m_token.m_location.line;

4 int lastTokenEnd = m_token.m_location.endOffset;

int lastTokenLineStart = m_token.m_location.lineStartOffset;
m_lastTokenEndPosition = JSTextPosition(lastLine, lastTokenEnd, lastTokenLineStart);
m_lexer->setLastLineNumber(lastLine);

m_token.m_type = m_lexer->lex(&m_token, lexerFlags, strictMode());




JavaScript Parser

Latin-1 codes
const unsigned short
- Null

- Start of Heading

- Start of Text

- End of Text

- End of Transm.

- Enquiry

- Acknowledgment

- Bell

- Back Space

- Horizontal Tab

- Line Feed

- Yertical Tab

- Form Feed

- Carriage Return

- Shift Out

- Shift In

- Data Line Escape

- Device Control
- Device Control
- Device Control
- Device Control 4
- Negative #Ack.

Tan -

[

77 S =
» Js Parserfi#iTiFIB
=N\ =X\ A
FPMEAEME (type)ENX :
/i 256
static
e
oo
[k 2
4
/* 5
i* B
/8
/* 10
£ 011
[ 12
/* 14
f* 15
/* 16
i* 17
f* 18
f* 19
f* 20
i* 21

typesOfLatiniCharacters[256]

* f
# g
*

J
*

J
* f
* f
# g
*

J
*

J
* ‘,f
* f
* g
*

J
*

s
* ‘,"
* 7
# g
*

J
*

J
* l,-’
* f
* F;
* 7

J
*

J
* l,-’
* f
* g
* 7

J

CharacterInvalid,
CharacterInvalid,
CharacterInvalid,
CharacterInvalid,
CharacterInvalid,
CharacterInvalid,
CharacterInvalid,
CharacterInvalid,
CharacterInvalid,
CharacterWhiteSpace,
CharacterLineTerminator,
CharacterWhiteSpace,
CharacterkWhiteSpace,
CharacterLineTerminator,
CharacterInvalid,
CharacterInvalid,
CharacterInvalid,
CharacterInvalid,
CharacterInvalid,
CharacterInvalid,
CharacterInvalid,
CharacterInvalid,

e mim e ke e e T a1




JavaScript Parser

+ Js Parserfi#tmFI5

lexEREER LB NMANEIRENISTokenType :

CharacterOr:
: shift();

4 (m_current == '=") {
: shift();

token = OREQUAL;

.

token = BITOR;
3

token;



JavaScript Parser

» Js Parserfi#imi+15

=&HSTokenTypeiEparsenBiEF AT IBIIAS

enum JSTokenType |
NULLTOKEN = KevwordTokenFlag,
TRUETOKEH,
FALSETOKEHN,
BREAK,
CASE,
DEFAULT,
FOR,
HEW,
YAR,
CONSTTOKEHN,
CONTIHNUE,
FURC TION,
RETURH,
IF,

XJFISHAS [ Sk, EFRLERAS/9)STokenTypefg | HERTERHYTEREREY

parseArrayLliteral :




JavaScrir

* Js Parserfi#tmi¥IiB

template <typename LexerType>
template <class TreeBuilder> TreeExpression Parser<LexerType>::parsefrraylLiteral{TreeBuilderd context)
¥

consumeOrFaillithFlags(OPENBRACKET, TreeBuilder::DontBuildStrings, "Expected an opening '[' at the beginning of an array literal"
int oldNonLHSCount = m_parserState.nonLHSCount;

int elisions = @;
while (match{COMHA)) {
next({TreeBuilder::DontBuildStrings);
elisions++;
L
if (match{CLOSEBRACKET)) {
JSTokenLocation location(tokenLocation{));
next({TreeBuilder::DontBuildStrings);
return context.createlArray(location, elisions);
JL
TreeExpression elem;
if (UMLIKELY{match(DOTDOTDOT))) {
auto spreadlLocation = m_token.m_location;
auto start = m_token.m_startPosition;
auto divot = m_token.m_endPosition;
next();
auto spreadExpr = parseAssignmentExpressionOrPropagateErrorClass{context);
faillfFalse(spreadExpr, "Cannot parse subject of a spread operation");
elem = context.createSpreadExpressioni{spreadlLocation, spreadExpr, start, divot, m_lastTokenEndPosition);
T else
elem = parsefssignmentExpressionOrPropagateError(lass{context);
faillfFalse(elem, "Cannot parse array literal element");
typename TreeBuilder::ElementlList elementlist = context.createElementlList{elisions, elem);
typename TreeBuilder::Elementlist tail = elementlist;
elisions = @;
while (match{COMHA)) {
next({TreeBuilder::DontBuildStrings);
elisions = @;

while (match{COMH&)) {
next();
elisions++;

if {match{CLOSEBRACKET)) {

'
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 Javascript Parser

v IBEIREZR,

vV WRKXEEZ,

v BlmfEiE=JavaScript , I EERZS.

v 15, BEBEEMNE AFMASIEEZERELE.

JavaScript Parser ©




<Script> ‘ Parser.cpp ‘

eqg: parseArrayLiteral RELZENSIDEE
while (match(COMMA)) {

while (match(COMMA)) {
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« LUS parsert&tR 94

— {0, void *++=++%al4074,17957, void swv> > < <=|%!uphs-=h213, this t,
const r,3334}

— yield t+7=8&&

V:{: >
— https://bugs.webkit.org/show bugs?id=147538

* E 1"3%@:'—155& &5

<script>
function testMathyFunction(f, inputs)

{

]
var results = [];
] if (£) {
1 for (var j = 0; j < inputs.length; ++3j) {
] for (var k = 0; k < inputs.length; ++k) {
1 try { results.push(f (inputs[j], inputs[k]));

} catch(e) {
results.push(e) ;
}
}

-}
}
Jvar mathy2=(function(x, y) { "use strict”;
-return ((this >>> 0) 2 (this | ) : (Math.ceil((+ Math.sgrt(((Math.fround((mathy2((this >>> 0), this) | )) || Math.fround(this)) >>> 0)))) >>> 0)); })
testMathyFunction(mathy2, [-(2*%*53) ,42 —(2%*53) ° -0,0/01);
</script>




« AFL is Everything! But ......
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EiEEa

® days, 23 hrs, 2 min, 7 sec
® days, 4 hrs, 1 min, 33 sec 481
7 ® days, 3 hrs, 21 min, 29 sec

92 ® days, 3 hrs, 4 min, 24 sec

e 460* (95.63%) 1.05% / 1.48%
0 (0.00%) 2.40 bits/tuple

interest 32/8 53 (11.02%)
398/4735 (8.41%) 74 (15.38%)
3.53M

35.1k (60 unique)

180/112k, 57/111k, 42/111k 18
5/14.0k, ©/13.5k, 3/12.8k 114
69/774k, 8/137k, 1/28.0k 0
5/75.7k, 17/355k, 5/553k 475
0/0, ©/0, 19/532k 0

65/683k, 0/0
70.00%/3922, 0.77%

writelen 0x000056b8
<left1en Ox00001000e
loopnum 1x00004000e
writelen 0x000056b8
leftlen 0x00002000e
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pc@ubuntu: ~/Desktop/webkitgtk-2.16.4/build/bin
pc@ubuntu:~/Desktop/webkitgtk-2.16.4/build/binS ./jsc ~/Desktop/test.js

/home/pc/Desktop/webkitgtk—2.16.4/Source/JavaScriptCore/parser/Parser.cpp(

-
- == pp——
c=-y —_——rae

P v

e T I 2 8 a
1 0x7f736c6e3d89 /Jusr/lib/x86_64-1linux-gnu/libjavascriptcoregtk-4.0.s0.18|( e

2 0x7f736c319ef3 Jusr/lib/x86_64-1linux-anu/libjavascriptcoregtk-4.0.s0.18(,

7) [6x7f736Cc319eT3

Starting program: /home/pc/Desktop/webkitgtk-2.16.4/build/bin/jsc ~/Desktop/test. js
[Thread debugging using libthread db enabled]

Using host libthread _db library "/1lib/x86_64-1linux-gnu/libthread _db.so.1".

[New Thread 0x7fffefeeb700 (LWP 3746)]
[New Thread ox7fffadbff700 (LWP 3747)]

Thread 1 "jsc" received signal SIGTRAP, Trace/breakpoint trap.
QoinSeReRann T in 22 ()

(gdb) 1 s 10

70  GulsssarNE in 22 ()
#1 O>OUUUlE s in 2?2 ()
#2 Oxeer L. in 22 ()

(gdb)

-
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Some are interesting
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Question ?
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