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V8's Score on V8Bench (version 7)
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Encoding of numbers in V8 (x64)

/NEEHEL (Small integers) “tagged pointers”.
;E& i& . int32 0000:0000

%I high 63-bits of pointer

%, *%& 42 Jahd N 0xoooooozaoooooooo
TR 0x12345678 Zmid N 0x12345679

R A BB AT e HE B Heap

_— <number header> |1

Pointer to heap num |1 Float64 payload




Data type in V8

Value
Object Primitive
Array Function Date Boolean Number String

RegExp BooleanObject
StringObject NumberObject Integer Int32 Uint32



javascript S B “nyk”

o AT ++[[+[11+[+[1] = 107
RIEESEN,
o A4 [1,2] + 3,4l AT [1,2,3,4]7



http://justjavac.com/javascript/2012/12/20/object-plus-object.html
http://justjavac.com/javascript/2012/12/20/object-plus-object.html
http://justjavac.com/javascript/2012/12/18/why-does-1-2-plus-3-4-equal-1-23-4-in-javascript.html

INIEBRAE

12.8.3 The Addition Operator ( +)
NOTE The addition operator either performs string concatenation or numeric addition.

12.8.3.1 Runtime Semantics: Evaluation

AdditiveExpression : AdditiveExpression + MultiplicativeExpression

. Let Iref be the result of evaluating AdditiveExpression.

. Let Ival be ? GetValue(lref).

. Let rref be the result of evaluating MultiplicativeExpression.
. Let rval be ? GetValue(rref).

. Let Iprim be ? ToPrimitive(lval).

. Let rprim be ? ToPrimitive(rval).

b = A N o B = R A R

. If Type(Iprim) is String or Type(rprim) is String, then
a. Let Istr be ? ToString(lprim).
b. Let rstr be ? ToString(rprim).
c. Return the String that is the result of concatenating Istr and rstr.
8. Let Inum be 7 ToNumber(lprim).
9. Let rnum be ? ToNumber(rprim).
10. Return the result of applying the addition operation to Inum and rnum. See the Note below 12.8.5.




| undefined | boolean | number | string | function | object | null | array
undefined | number | number | number | string | string | string | number | string
boolean | number | number | number | string | string | string | number | string
number | number | number | number | string | string | string | number | string
string | string | string | string | string | string | string | string | string
function | string | string | string | string | string | string | string | string
object | string | string | string | string | string | string | string | string
null | number | number | number | string | string | string | number | string

array | string | string | string | string | string | string | string | string
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Ri%: a+b

G
mov eax, a

mov ebx, b
call RuntimeAdd

IC ZRiE:
mov eax, a
mov ebx, b
add eax, ebx

5

N —f—

=

LN



Type feedback

It HE AT DA EE PR AL B
] type feedback 15 E.. \’[ BRELE B 1

;

StackCheck ek
_ F t
function f(a, b){ Ldar a0 semRart et
var c =@ _+ a; Add a0,
. Star rO
return © + c; .
Ldar rO
} Add al (L» 2: unitialized
Return 3: unitialized




Type feedback

It HE AT DA EE PR AL B
] type feedback 15 E.. \’[ BREE B }

.

StackCheck tback
_ F
function f(a, b){ Ldar a0 sechack vector
var ¢ =@ + a3 Add a0,
R Star r0O
return ©_+ c; .
Ldar rO
} Add a1l (L» 2:int x int -> int
(1, 2); Return 3:intxint->int




Type feedback

It HE AT DA EE PR AL
] type feedback 12 .

function f(a, b){
var ¢ =@ _+ a;
return ®_+ c;

¥

(1, 2);

(1, 0.1)

\{@ﬂéa ]

.

StackCheck
Ldar aO

Feedback vector

Add al,

2:int xint ->int

Add a0, "
Star rO
Ldar rO (EsL}

Return

3: num X int -> num




Optimizing compiler

o ffiF] type feedback [ BI& T &

o« —HRIMT, EdMFENERIERIfE

o Kt )a, ¥ ZIEAE sl

o WNRAGAE RN, Ktk (deoptimize)
o Mz )E, mlgeAt RS2 1T A (6] 64




Compile with types

X N EAT R A . AR

iR [A] 45

function f(a, b){
var ¢ = a + a;
return’b + C3

s

(1, 2);

(1, 2);

Feedback vector

2:intxint->int

3:intxint->int

StackChgck
Ldar aO
Add a0,
Star rO
Ldar rO
Add al,
Return

Optimized code

movq rax, [rbp+0x18]
test al,Ox1

jnz 115

movq rbx, rax

addq rbx, rax

jJo 120

movq rax, [rbp+0x10]
test al,Ox1

jnz 125

addq rbx, rax

jo 130

movq rax,rbx

movq rsp,rbp

pop rbp

ret Ox18



Compile with types

XA ATRE S . AEI0.
1R [A] 45
function f(a, b){
var ¢ = a + a;
return b + c;
}
(1, 2);
(1, 2);
(1,
0.1);//Deopt!

Feedback vector

2:intxint->int

3:intxint->int

StackCheck‘___
Ldar a0 ‘\
Add a0, [2]
Star rO
Ldar rO
Add al, [3]
Return /

—_—em =

(
{ Deoptimizer J’

Optimized code

movq rax, [rbp+0x18]
test al,Ox1

jnz 115

movq rbx, rax

addq rbx, rax

jJo 120

movq rax, [rbp+0x10]
test al,Ox1

jnz 125
»addg rbx, rax

7 jo 130

movq rax,rbx
movq rsp,rbp

pop rbp
ret 0x18



F4E4k.Deoptimization

XA AT R A A0,
iR [A] 45
function f(a, b){
var ¢ = a + a;
return b + c;
}
(1, 2);
(1, 2);
f(,
0.1);//Deopt!

Feedback vector

2:intxint->int

3:intxint->int

-> StackCheck
Ldar a0

Add a0, [2]

Star rO
Ldar rO
Add al,
Return

Deoptimizer

® Ll — AR



F4E4k.Deoptimization

XA AT R A A0,

iR [A] 45

function f(a, b){
var ¢ = a + a;
return b + c;

}

(1, 2);

(1, 2);

f(,

0.1);//Deopt!

Feedback vector

2:intxint->int

3: inum x int -> num

StackCheck
Ldar aO
Add a0, [2]
Star rO
Ldar rO
Add al,
Return

Deoptimizer

® Ll — AR

SIS INIRis S BT Type

feedback 1 B .



F4E4k.Deoptimization

XA AT R A A0,

Y CIESE

function f(a, b){
var ¢ =ca + a;
return + ¢

}

(1, 2);

(1, 2);

(1,

0.1);//Deopt!

Feedback vector

2:int xint->int

3: inum x int -> num

StackCheck
Ldar aO
Add a0, I2
Star rO
Ldar rO
Add al,
Return

Optimized code

movqg rax, [rbp+0x18]

test al,0x1

jnz 179 (0x120096c04373)
shrg rax, 32

movqg rbx,rax

addl rbx, rax

jo 332 (0x120096c0440c)
movq rax, [rbp+0x10]
test al,0x1

jz 91 (0x120096c0431b)
movqg rio0, [ri3+0x50]
cmpg [rax-0x1],r10
vmovsd xmmO, [rax+0x7]
jnz 337 (0x120096c04411)

shrg rio, 32
vxorpd xmmO,XxmmO ,xmmO
vevtlsi2sd xmmO,xmmO, r10
vxorpd xmml,xmml,xmml
vevtlsi2sd xmml,xmml, rbx
vaddsd xmmO,xmml,xmmO
movqg rbx, [r13+0x7ff3f0]
movq rax,rbx

addg rax,0x10

cmpg rax, [r13+0x7ff3f8]
ja 254 (0x120096c043be)
movq [ri13+0x7ff3f0],rax
incqg rbx

movq ri0, [r13+0x50]

movq [rbx-0x1],ri10
vmovsd [rbx+0x7] ,xmmO
movqg rax,rbx

movq rsp,rbp

pop rbp

ret 0x18
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Deoptimization loop example

—,—

function f(x, y) { 7/ BRE1T : x=1, y=undefined
iIT (X y=x+1; // Integer feedback for +
// Type feedback 5Bl y /3 integer
// EEMNRIEBSIE v E/3 integer
// Crankshaft &8 v ZE int32
// MB vy A2 int32, MA5IEMEMRL
iIT (XD y=vy + 2; // Integer feedback for +
return y;

}



Deoptimization loop example

function f(x, y) { // B/R x=1, AF x=0
iIT Xy =x+1; // Integer feedback for +

// MB y A2 int32, MABIEMEMRL
iIT (X y=vy+ 2; // Integer feedback for +

return y;

}

(1, undefined); // 8% feedback, A5 optimize.
// Crankshaft #13Z&MN{ , REMIHEERLE

for (Var 1 = 0; 1 < 1000000; i++) {
(0, undefined);

}



Can we do better?

Javascript code

var | = a[i1] & Ox3fff,

h = a[i++]>>14,

m = xXh*l+h*xl;

I = ((M&OXx3FFF)<<14 ..
Asm.js code
e=...|0;K=...]0;

S=e+K+c+b+f+E+D+m+o+g+a+C+B+A+z+y+R| 0

RAAN T EMGEE RN, ROy A HR3 26245 R



#ERF (Truncations)

£ (x + y)|0 iZ8/ , BliIEXUME 32 RIAILER, WMl x, y
#AZint52, AT H <0 x Fy BMIK 32 7

FikD +a[i] AX% ali] = undefined 1 a[i] = NaN, TER BT $4
b, BAIT2 2B R NaN! 1 AN /2 undefined.

#ikXc ? x - yUAFTFEXS c=1H c=true.



Example 1

var a = (X|0O)+(y]|0)*(z&0xfF)|O

Tolnt32 Tolnt32

Tolnt32



Example 1 (8% | [R)

var a = (X|0O)+(y]|0)*(z&0xfF)|O

oma2 Jrype: 132 (&) Type: 0-255

Type: ..-547608329985
Type: ..-549755813632

Tolnt32



Example 1 (ZiW71% k)

var a = (X|0O)+(y]|0)*(z&0xfF)|O

| Tont32 jrype: 132 [ Toint32 Jrype: 132 (& ] Type: 0-255

None ofie

None Type: ..-547608329985
one
Type: ..-549755813632

ord32



Example 1 (Zil71% k)

var a = (X|0O)+(y]|0)*(z&0xfF)|O

| Tont32 jrype: 132 [ Toint32 Jrype: 132 (& ] Type: 0-255

Noneg ofie
Word32 Type: ..-547608329985
ord32
Type: ..-549755813632

ord32



Example 1 (Zil71% k)

var a = (X|0O)+(y]|0)*(z&0xfF)|O

| Tont32 jrype: 132 [ Toint32 Jrype: 132 (& ] Type: 0-255

Wora3Z ofd32

Word32 Type: ..-547608329985

ord32
Type: ..-549755813632

ord32 .
R BEREGELY, FaH
B HR mt32)



Example 2

var a = (y|0)*(z&0xffF); F(a); a = x|]0O)+(a]0)|O

Tolnt32 Tolnt32

Call




Example 2

var a = (yY|0)*(z&0xffF); F(a); a x]0)+(a]0) |0

Tolnt32

Float64 Float64

Word32

Word32

Call

Tolnt32



Example 2

var a = (y|0)*(z&0xffF); Ff(a); a = x]|0)+(a]0)|O

Tolnt32 Tolnt32

| 132->F64 || 132->F64 |

F64 -> W32

| Call

Tolnt32
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Har, 51 EERE a1, B RIRASD &R,
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JavaScript 1] DAMd FAT & PR 1 1 5
o TRATTRT DL R IREHE i 3E Hlve 51 ZE A Bl A LA !
WYFLLESH (U)Inte4 B BigNum 25717

SIMD %+ JavaScript (B HARZNES1E 5 ) 2liF A 5 02

https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global Objects/SIMD



https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/SIMD
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V8 Binding

TurboFan 2214

ntermediate Representation

Hidden Classes
nline Cache




V8 Binding: JS object 1 DOM X} %

div = document. createEIement( ‘div'');

div.innerHTML = "<p><span>foo</span><br></p>";

div.FfirstChild;

JavaScript DOM _
div




Wasm
Compiler

TurboFan ZEf4

CodeStub
Assembler

Scheduler

Optimizer

—

Simplified
Graph

—

Code
Assembler

) [scocue | EEEp

—

Inliner &
Lowerings

—

Backend

JavaScript II
Graphs

Ast
GraphBuilder

Intel, ARM, MIPS,

PowerPC, etc. code

Bytecode
GraphBuilder




TurboFan IR

function f(x) { [ Sart }
return x + 1;

A [ FrameState
} [ Context parameter ] IPPL 4
[Checkpohﬂ }""
Parameter X [ Constant 1 ] [ c S
rameState
-— 4

[ JSAdd

t
[ IfSuccess ]

[ Return ]

IE AT T REHEAT 4R Ak (deopt) | Enc ]




function
this.x
this.y

}

var pl

var p2

p2.z = 55

Hidden Classes

| ' Point
Point(x, y) {
= x: 33 Point
=Y, 44\ N
05 :
\ Point
new Point(11, 22); vt
new Point(33, 44); X
) )
y
// warning! pl1 and p2 now have -
// different hidden classes Point
IXI'
ly'l'
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Talk is cheap.
Show me the code.



LS AGEN

function add(obj) {

return obj.prop + obj.prop;
const length = 1000 * 1000;
consto={prop:1};

for (leti=0; i< length; i++) {
add(o);



d8 --trace-opt-verbose add-of-ints.js

[marking 030ADDG65 <JS Function test (SharedFunctioninfo 03E3A99D)> for recompilation,
reason: small function, ICs with typeinfo: 3/3 (100%), generic ICs: 0/3 (0%)]

[compiling method 030ADDG65 <JS Function test (SharedFunctioninfo 03E3A99D)> using
Crankshaft]

[optimizing 030ADDG65 <JS Function test (SharedFunctioninfo 03E3A99D)> - took 0.033,
0.067, 0.537 ms]

[completed optimizing 030ADD65 <JS Function test (SharedFunctioninfo 03E3A99D)>]

[marking 030ADA75 <JS Function (SharedFunctioninfo 03E3A8E9)> for recompilation,
reason: small function, ICs with typeinfo: 3/3 (100%), generic ICs: 0/3 (0%)]


Presenter
Presentation Notes
第一次优化的原因是 small function，add 函数是小函数，为了减小函数调用的开销，V8 引擎对 add 做了优化。第二次的原因是 hot and stable


VA A

function test( obj ) {
return obj.prop + obj.prop;

}
leta={prop:'a'},b={prop:[]1},i=0;

while (i++ < 10000 ) {
test( Math.random() >0.5?a:b);

}



d8 --trace-opt-verbose add-of-mixed.js

[marking 03F723E9 <JS Function valueOf (SharedFunctioninfo 03F32765)> for
recompilation, reason: small function, ICs with typeinfo: 0/0 (100%), gener

ic ICs: 0/0 (0%)]

[marking 03F6C499 <JS Function toString (SharedFunctionIinfo 03F3687D)> for
recompilation, reason: small function, ICs with typeinfo: 4/5 (80%), generic ICs: 0/5 (0%)]

[compiling method 03F723E9 <JS Function valueOf (SharedFunctioninfo 03F32765)> using
Crankshaft]

[compiling method 03F6C499 <JS Function toString (SharedFunctionInfo 03F3687D)> using
Crankshaft]

[optimizing 03F723E9 <JS Function valueOf (SharedFunctioninfo 03F32765)> - took 0.031,
0.112, 0.037 ms]

[completed optimizing 03F723E9 <JS Function valueOf (SharedFunctioninfo 03F32765)>]

[optimizing 03F6C499 <JS Function toString (SharedFunctioninfo 03F3687D)> - took 0.073,
0.211, 0.076 ms]

[completed optimizing 03F6C499 <JS Function toString (SharedFunctioninfo 03F3687D)>]



[not yet optimizing test, not enough type info: 2/3 (66%)]
[not yet optimizing test, not enough type info: 2/3 (66%)]
[not yet optimizing test, not enough type info: 2/3 (66%)]
[not yet optimizing test, not enough type info: 2/3 (66%)]
[not yet optimizing test, not enough type info: 2/3 (66%)]
[not yet optimizing test, not enough type info: 2/3 (66%)]
[not yet optimizing test, not enough type info: 2/3 (66%)]
[not yet optimizing test, not enough type info: 2/3 (66%)]
[not yet optimizing test, not enough type info: 2/3 (66%)]
[not yet optimizing test, not enough type info: 2/3 (66%)]

[marking 037ADADD <JS Function (SharedFunctioninfo 0453A8F5)> for
recompilation, reason: small function, ICs with typeinfo: 7/7 (100%), generic ICs:

0/7 (0%)]

[not yet optimizing test, not enough type info: 2/3 (66%)]
[not yet optimizing test, not enough type info: 2/3 (66%)]
[not yet optimizing test, not enough type info: 2/3 (66%)]
[not yet optimizing test, not enough type info: 2/3 (66%)]
[not yet optimizing test, not enough type info: 2/3 (66%)]



--trace-deopt

function test( obj ) {
return obj.prop + obj.prop;

}
leta={prop:'a'},b={prop:[]1},i=0;

while (i++ < 10000 ) {
test(i1==80007?a:b);
}



[deoptimizing (DEOPT eager): begin 035ADE39 <JS Function test (SharedFunctioninfo
0433ABA1)> (opt #0) @3, FP to SP delta: 12, caller sp: 0x00c2f548]

reading input frame test => node=4, args=2, height=1; inputs:
0: 0x035ade39 ; [fp - 8] 035ADE39 <JS Function test (SharedFunctioninfo 0433ABA1)>
1: 0x03d8a395 ; [fp + 12] 03D8A395 <JS Global Object>
2: 0x035adecl ; ecx 035ADEC1 <an Object with map 0450DB69>
3: 0x03d6b2b9 ; [fp - 12] 03D6B2B9 <FixedArray[173]>
translating frame test => node=4, height=0
0x00c2f544: [top + 20] <- 0x03d8a395 ; 03D8A395 <JS Global Object> (input #1)
0x00c2f540: [top + 16] <- 0x035adecl ; 035ADEC1 <an Object with map 0450DB69>
(input #2)
0x00c2f53c: [top + 12] <- 0x04433dac ; caller's pc
0x00c2f538: [top + 8] <- 0x00c2f564 ; caller's fp
0x00c2f534: [top + 4] <- 0x03d6b2b9 ; context 03D6B2B9 <FixedArray[173]> (input #3)

0x00c2f530: [top + 0] <- 0x035ade39 ; function 035ADE39 <JS Function test
(SharedFunctioninfo 0433ABA1)> (input #0)

[deoptimizing (eager): end 035ADE39 <JS Function test (SharedFunctioninfo 0433ABA1)> @3
=> node=4, pc=0x044340e5, caller sp=0x00c2f548, state=NO_REGISTERS, took 5.152 ms]

[removing optimized code for: test]

[evicting entry from optimizing code map (notify deoptimized) for 0433ABA1
<SharedFunctioninfo test>]



Garbage Collection

function strToArray( str) {
leti=0,
len = str.length,
arr = new Uint16Array( str.length );
for(;i<len; ++i){
arr[ i] = str.charCodeAt( i );
}

return arr;

}

leti=0, str="V8is the collest’;

while (i++ < 1e5){
strToArray( str );

}



[14484:01BF4CAS8]
failure].

[14484:01BF4CAS8]
failure].
[14484:01BF4CAS8]
failure].
[14484:01BF4CAS8]
failure].
[14484:01BF4CAS8]
failure].
[14484:01BF4CAS8]
failure].

[14484:01BF4CAS8]
failure].

d8

--trace-gc gc.js

9 ms: Scavenge 1.7 (2.5) -> 1.6 (3.5) MB, 0.7 / 0.0 ms [allocation

11 ms:

131 ms

196 ms

223 ms

250 ms

275 ms

Scavenge 1.7 (3.5) -> 1.7 (4.5) MB, 0.6 / 0.0 ms [allocation
: Scavenge 3.2 (7.5) -> 2.7 (9.5) MB, 1.8 / 0.0 ms [allocation
: Scavenge 4.2 (9.5) -> 2.7 (9.5) MB, 6.7 / 0.0 ms [allocation
: Scavenge 4.6 (9.5) -> 2.7 (9.5) MB, 8.0 / 0.0 ms [allocation
: Scavenge 4.6 (9.5) -> 2.7 (9.5) MB, 8.1 / 0.0 ms [allocation

: Scavenge 4.6 (9.5) -> 2.7 (9.5) MB, 8.0 / 0.0 ms [allocation



No-gc

function strToArray( str, bufferView ) {
leti=0,
len = str.length;
for (;i<len; ++i){
bufferView[ i ] = str.charCodeAt( i );

}

return bufferView;
}
leti=0,

str = 'V8 is the coolest’,
buffer = new ArrayBuffer( str.length * 2 ),
bufferView = new Uint16Array( buffer );

while (i++ < 1e5) {
strToArray( str, bufferView );

}



[23052:01D277F8] 9 ms: Scavenge 1.7 (2.5) -> 1.6 (3.5) MB, 0.8 / 0.0 ms
[allocation failure].

[23052:01D277F8] 10 ms: Scavenge 1.7 (3.5) -> 1.7 (4.5) MB, 0.6 / 0.0 ms
[allocation failure].



full gc

function strToArray( str) {
vari=0,
len = str.length,
arr = new Uint16Array( str.length );
for (;i<len; ++i){
arr[i] = str.charCodeAt(i);
}

return arr;

}
var i =0, str = 'V8is the coolest', arr = [];

while (i++ < 1e6 ) {
strToArray( str);
if (i % 100000 === 0 ) {
/] EAH B A TBOR AR huge object
arr.push( new Uint16Array( 100000000 ) );
/] 5% BRI A
Math.random() > 0.95 && ( arr.length =0 );
}
}



[8664:01E15D10]
[8664:01E15D10]
[8664:01E15D10]
[8664:01E15D10]
[8664:01E15D10]
[8664:01E15D10]
[8664:01E15D10]

[8664:01E15D10]
reached].

[8664:01E15D10]
[8664:01E15D10]
[8664:01E15D10]

[8664:01E15D10]
reached].

[8664:01E15D10]
[8664:01E15D10]

d8 --trace-gc gc.js

9 ms: Scavenge 1.7 (2.5) -> 1.6 (3.5) MB, 0.6 / 0.0 ms [allocation failure].
11 ms: Scavenge 1.7 (3.5) -> 1.7 (4.5) MB, 0.7 / 0.0 ms [allocation failure].
71 ms: Scavenge 3.2 (7.5) -> 2.7 (9.5) MB, 1.8 / 0.0 ms [allocation failure].
94 ms: Scavenge 4.2 (9.5) -> 2.7 (9.5) MB, 6.3 / 0.0 ms [allocation failure].

119 ms:
144 ms:
169 ms:
193 ms:

230 ms:
258 ms:
282 ms:
303 ms:

339 ms:
365 ms:

Scavenge 4.6 (9.5) -> 2.7 (9.5) MB, 7.6 / 0.0 ms [allocation failure].
Scavenge 4.6 (9.5) -> 2.7 (9.5) MB, 7.4 / 0.0 ms [allocation failure].
Scavenge 4.6 (9.5) -> 2.7 (9.5) MB, 8.3 / 0.0 ms [allocation failure].
Mark-sweep 4.6 (9.5) -> 2.6 (9.5) MB, 5.0 / 0.0 ms [allocation failure] [promotion limit

Scavenge 4.5 (9.5) -> 2.6 (9.5) MB, 16.9 / 0.0 ms [allocation failure].

Scavenge 4.5 (9.5) -> 2.6 (9.5) MB, 9.2 / 0.0 ms [allocation failure].

Scavenge 4.5 (9.5) -> 2.6 (9.5) MB, 7.7 / 0.0 ms [allocation failure].

Mark-sweep 4.5 (9.5) -> 2.6 (9.5) MB, 4.8 / 0.0 ms [allocation failure] [promotion limit

Scavenge 4.5 (9.5) -> 2.6 (9.5) MB, 19.2 / 0.0 ms [allocation failure].
Scavenge 4.5 (9.5) -> 2.6 (9.5) MB, 8.7 / 0.0 ms [allocation failure].



--allow-natives-syntax

function factorial( n ) {
return n ===1? n : factorial( --n );

}
vari=0;

while (i++ < 1e8 ) {
factorial( 10 );
i % 1le7 === 0 && %CollectGarbage( null );

}



d8 --allow-natives-syntax --trace-gc

[21068:00294D18] 7 ms: Scavenge 1.7 (2.5) -> 1.6 (3.5) MB, 0.7 / 0.0 ms [allocation failure].
[21068:00294D18] 8 ms: Scavenge 1.7 (3.5) -> 1.7 (4.5) MB, 0.6 / 0.0 ms [allocation failure].

[21068:00294D18] 561 ms: Mark-sweep 2.8 (7.5) -> 2.6 (10.5) MB, 2.9 / 0.0 ms [%CollectGarbage]
[GC in old space requested].

[21068:00294D18] 1060 ms: Mark-sweep 2.6 (10.5) -> 2.5 (9.5) MB, 3.8 / 0.0 ms
[%CollectGarbage] [GC in old space requested].

[21068:00294D18] 1563 ms: Mark-sweep 2.5 (9.5) -> 2.5 (9.5) MB, 2.2 / 0.0 ms [%CollectGarbage]
[GC in old space requested].

[21068:00294D18] 2063 ms: Mark-sweep 2.5 (9.5) -> 2.4 (9.5) MB, 1.9 / 0.0 ms [%CollectGarbage]
[GC in old space requested].

[21068:00294D18] 2564 ms: Mark-sweep 2.4 (9.5) -> 2.4 (9.5) MB, 1.8 / 0.0 ms [%CollectGarbage]
[GC in old space requested].

[21068:00294D18] 3058 ms: Mark-sweep 2.4 (9.5) -> 2.4 (6.5) MB, 1.9 / 0.0 ms [%CollectGarbage]
[GC in old space requested].

[21068:00294D18] 3561 ms: Mark-sweep 2.4 (6.5) -> 2.4 (6.5) MB, 1.9 / 0.0 ms [%CollectGarbage]
[GC in old space requested].



Hidden Classes

function Class( val ) {
this.prop = val;

}

var a = new Class('foo');
var b = new Class('bar');

print( %sHaveSameMap(a, b) );
b.prop2 = 'baz’;

print( %aHaveSameMap(a, b) );



d8 --allow-natives-syntax

e tfrue
e false



A AL

e Syntactic Tail Calls (STC)

e https://github.com/tc39/proposal-ptc-syntax



https://github.com/tc39/proposal-ptc-syntax

function sum(x) {
if (x===1){
return x;

}

return x + sum(x - 1);

LIl



sum(5)

sum(5)

5+ sum(4)

5+ (4 +sum(3))

4 + (3 +sum(2)))

4+ (3+(2+sum(1))))
4+ (3+(2+1))

4+ (3+3))

5+(4+6)

5+10

15

5+ (
5+ (
5+ (
5+ (



ilREY 5

call return

Called Frame l return
Caller Frame Caller Frame Caller Frame l

Previous Frame Previous Frame Previous Frame Previous Frame




function foo(n) {
return bar(n*2);

}

function bar() {

throw new Error();

}

try {
foo(1);

} catch(e) {
print(e.stack);

}

AL 7] &




AMEFHPTC:

Error
at bar
at foo
at Global Code

18 FHPTC:

Error
at bar
at Global Code



it b

G BATEE

e return continue

e lreturn
e #function()
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