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R 2LHEZ— 1 FHRIISE|E?
o IEFFLVSH], BHARIJSS|EEE ATEETR
YK :

o fEFEEE (interpreters) FRFEINITASTDY
bytecodes

o BB AFEIEX AT RIRAHIGCIF I

o = EEAYJavaScript5 | ZEEWeb N BB HFE 61T
B K iE

o XIEHMIAREMELAL
o HHEE{JavaScript!$BEHER — TN FTEY =)

Kt
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PrEX
e JavaScripte— 1T & EESHIES
o WIRADEMEFR (hash map)

o T LIFERTARMN, 1228, MIFRITSREM
(property)

o HUITHI AT LU Z X ERIEE (prototype chain)
o ‘eval’ BERNZT AR LTI (context)
e “with” B Ab jJ,L.sEI'JuJ“ﬁDXT%@H’E ﬁk%ﬁ. (SCOIT)e

chaln) E
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B
o V8 11T
o V8 N4

o2 (hidden classes)

o RELZETE (inline caching)
o F5TR XLk UK EE (Precise generational

garbage collection)
o Irregexp: — MHTRIIE N FRIATN A TR =S
® EEEEZE '3
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it B
o iIL KAVHE FIXM RAVIEFRIFHIIZES
o RIFRITIOIXN R B

o [REINBEE
o (REFEMI RAVHNEFELE
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V8 X i 1
o [2i R (hidden classes) FIZEAYZEHA

(class transitions)
o JRIERHLETCHY
o NELZETE (inline cache)
o ST RUKEIKTZAR (generational

carbage collection)
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VB8R TFEE! (Memory Model)

o 32U RIFRICFE ST

o FTRK/INFETXFF, MK ALR LLF
PRI (tag>

o LS BH AN EHERAARITHIEHE S

Small integer BESESRE

Pointer YOO, XXX 01

X ARHJJavaScriptFHRBE3INTFE (word)

Hidden Class Pointer

Properties Pointer

Elements Pointer
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2 ZERY Hidden Classes

o 5 FIAHAS LR EENRIES B ULEAR
o 5| ABRRRERIH =

¢ X RBAR RSN R AT
il
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Java: JavaScript:
class Point {

Point(int X, int y) { function Point(x, y) {
this.x = x; this.x = x;

this.y = y; this.y =y;
) )
p.rivate: var pl = new Point(0, 1);
int x; var p2 = new Point(2, 3);
ntys;

h
Point p1 = new Point(0, 1); o1 0

Point p2 = new Point(2, 3); - -

(’\ ~ 2 ,,l ~
(Y(YO) 3
1010)°4 L v

béveloper
Day2009




R R B =451

o AFHEI A X EHIJavaScript X &R B FH[E B2
HESZ?@E

function Point(x, y) {
this.x = x;
this.y = y;
)
var pl = new Point(0,1);
var p2 = new Point(2,3);

Point function
class
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btk

function Point(x, y) {
this.x = x;
this.y =y;
J
var pl = new Point(0,1);
var p2 = new Point(2,3);

Point function
initial class

(4 ole
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btk

function Point(x, y) {
this.x = x;
this.y =y;
]
AT pl = new Point(0,1);
var p2 = new Point(2,3);

Hidden Class

Properties

Elements

Point function
initial class
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13451

function Point(x, y) {

mpthis.x = x;
this.y =y;

h

var pl = new Point(0,1);
var p2 = new Point(2,3);

Hidden Class

Properties

Elements

Point function
initial class

Class 0
Add X'

Class 1

X':0
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btk

function Point(x, y) {
this.x = x;
-this.y =Y;
§
var pl = new Point(0,1);
var p2 = new Point(2,3);

Hidden Class

Properties

Elements

Point function
initial class

Class 0
Add X'

Class 1
X':0
Add Yy
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btk

function Point(x, y) {
this.x = x;
this.y =y;
]
var pl = new Point(0,1);
AT p2 = new Point(2,3);

Point function
initial class

Class 0
Add X'

Class 1
X':0

Hidden Class Add Yy

Properties

Elements
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btk

function Point(x, y) {
this.x = x;
this.y =y;
]
var pl = new Point(0,1);
myAr P2 = new Point(2,3);

Point function
initial class

Class 0
Add %'

Hidden Class
Properties
Elements Class 1

X':0

Hidden Class Add Yy

Properties

Elements

G ogle
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btk

function Point(x, y) {

var pl = new Point(0,1);
var p2 = new Point(2,3);

Hidden Class
Properties

Elements

Hidden Class

Properties

Elements

Point function
initial class

Class 0
Add %'

Class 1
X':0
Add Yy
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btk

function Point(x, y) {
this.x = x;

‘this.y =Y;
§

var pl = new Point(0,1);
var p2 = new Point(2,3);

B Hidden Class
Properties

Elements

Hidden Class

Properties

Elements

Point function
initial class

Class 0
Add %'

Class 1

x':0

Add Yy
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btk

function Point(x, y) {
this.x = x;
this.y =y;
J
var pl = new Point(0,1);
var p2 = new Point(2,3);

B Hidden Class

Properties

Elements

"Nl Hidden Class

Properties

Elements

Point function
initial class

Class 0
Add %'

Class 1

x':0

Add Yy
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JavaScriptrIzh 7S 4%

e TI0%HIFERT, BFHEHIFDERIEA
BEREZRBIAIXTR

o (BRI RE A N FHFFSE [EX FIE S ML AR
124 T B BH0LEG

o TERIBIHE H R MBS 2 Y

o FIFAENSMBBERFMATKLZETE (inline
caching) /N
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R ANZETFE (Inline Caching)

... (p points to p1)

.. =D.X N Full generic
= =P

LookupﬁiEa'
pHIfR I Rclass 2, x HY offset & O

NESE B — TRV RS EL, 1220, xR
ik
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FEIA D Ex

0x17c0d32d (size = 37):

0 mov eax,|esp+0x4]

4 test al,0x1

6jz 32

12 cmp [eax+0x{f],0xf78fab81
19 jnz 32

25 mov ebx,[eax+0x3]

28 mov eax,[ebx+0x7]

31 ret

32 jmp LoadIC_ Miss
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FriR AL Ey

0x17c¢0d32d (size = 37):

0 mov eax,[esp+0x4] ; receiver load
4 test al,0x1 ; object check

6jz 32

12 cmp [eax+0x{f],0xf78fab81

19 jnz 32

25 mov ebx,[eax+0x3]

28 mov eax,[ebx+0x7]

31 ret

32 jmp LoadIC_ Miss
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FriR AL Ey

0xf7¢0d32d (size = 37):

0 mov eax,[esp+0x4] ; receiver load

4 test al,0x1 ; object check

6jz 32

12 cmp [eax+0x{t],0xt78fab81 ; class check
19 jnz 32

25 mov ebx,[eax+0x3]

28 mov eax,[ebx+0x7]

31 ret

32 jmp LoadlIC Miss
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FriR AL Ey

0xf7c¢0d32d (size = 37):

0 mov eax,[esp+0x4] ; receiver load

4 test al,0x1 ; object check

6jz 32

12 cmp [eax+0x{t],0xt78fab81 ; class check
19 jnz 32

25 mov ebx,[eax+0x3] ; load properties
28 mov eax,[ebx+0x7] ; load property
31 ret

32 jmp LoadlC_Miss
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FriR AL Ey

0xf7c¢0d32d (size = 37):

0 mov eax,[esp+0x4] ; receiver load

4 test al,0x1 ; object check

6jz 32

12 cmp [eax+0x{t],0xt78fab81 ; class check
19 jnz 32

25 mov ebx,[eax+0x3] ; load properties
28 mov eax,[ebx+0x7] ; load property
31 ret

32 jmp LoadlC_Miss ; fallback to

; generic lookup
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... (p points to p2)

‘ ... — P.X; Fast lookup code Full generic

lookup
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RNEXZFIRTS

o ZIFHI=TIRT
o FR#H81E (Uninitialized)

375 (Monomorp

OE

0 %7Ss (Megamorp

o FEF AT LA

o £ =/ GCRIRT{E,

O R _II/JJ]HHVE
o T A &% Mﬁﬁﬁm
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o FaTAN LI IR EER AR (Precise

Generational GC)

o X3 ALK :
o FRAE—NEUNRIELEMbEESE], L5 MaUrE
o FRKNRXNH T IJLNZEE], NEREWE
n A TRVA RS =S ]
m fEETREE (FHEE )
m KEIXTERZ[E (>8K)
n FIEXRTE (FHRASIEEHIXR)
n TENREE ‘ ‘
o TEFENREMINER, XEWMINEIERNITR
W B EKK

Al
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nr kI SRR

o ;5 IR EE (Scavenge)
o REFRRKEHEFRIWNER X

o [B)EXE+E] "2ms
o £ IE[EHEUNE

col lection)
o XK ERRIC —ERUIERE (Mark—-Sweep)
o ZIRABFEMAZHFIZE
o AIREF TR
o |B)&XAT(8] ~5Qms
o EMEEHAEUNEE (Full compacting
collection)
o MARIERIRIE —EHFWER L (Mark—Compact)
o |8)8xB$18 ~100ms

(Full non—compacting

Al
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V8 raytrace benchmark

3,500
3,000 .

/ \ / N
/ \ / \
Y \/ \ ~
Y \ / [ ——
\ / \ / 1
\ / \ | \ N
\/ | -
OO v \/ ‘l ' Ty
2 ! ; \ | |
I \ | ‘l |
| |
| ! ‘

2.000 “H W Safari 4
Bl Firefox 3.5b4
1,500 ~ Chromium

1,000

500

N

Ooaoo\ﬂ,.\e.&,gs,,h.,g,,o,p,p.,q,o,fo,9

Bigger is better!
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Irregexp: FBIENMFRIXZKS|E
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Irregexp W%

o MEI AR IEN ZR1EAE— 1 B sl

o X BENHLHITHHh AL

o A A HZFLHY

o {# FA —LEI IR ekt 42 [0];if (backtracking)

o EFTRHIRIEINF, RIHITIRIRRIIRIE
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Irregexpz& {5l

o Jt AEZE i (masks) PLEE B 1k In
(alternatives) BYAEZR4

o Z[LHAC
/Sun|Mon/
o Stk

[2?n/

o 1t 51 2% A~ W B B[] i
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Irregexp &3l
o %} ASCII WBFFFH—RIEEANFT

o X
/[foobar/

o Tk
0x66616162 0x6172
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Irregexp 2545
o SLiBITIREEIRIE

o X
/([fF]oo[bB]ar)/

o SIEIT T HITHE
o FERIE 1F14PCER oo F0 ar
o EOLIEPLEL [fF]
o 3 EILEL [bB]
o SCIR capture
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o V8% it BHEREIR E AN AJ {H R4
o H8JavaScriptBEHER — T FTEI =)

V8 benchmarks suite score

Xt

ToT chromium

M Score
1,000 1,500 2,000 2,500 3,000
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FETE

o ZFFax T ECANRAI ML
| o RAM—T @M

o A LLFI| 1R Z I THTRIBhZS(E 2 F1ER IQEIE
£ R BIIZECHE, HEEARIIRTRE
% (o] 2] 18 A (X AL
o Aj\éﬁﬁm KA EZ By R
o Bz 'IJ&J_.%J'_'EI’J&E%EL 15t 72 13 FE

b ¢ ZZI1EHY write barrier

o IETESEIG AN [a]HY ST

e XfJavaScript Global Object & BFFRALIE

o Al LA
1ZEE

A Rk
=

F1_E T3 (Context) T 1HY4KHE,
A AT AR IR Pay2000
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