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function Point(x, y) {

  this.x = x; 

  this[“y”] = y;

}

const point = new Point(5, 3);

Objects are dictionaries...
point x: 5

y: 3



function Point(x, y) {

  this.x = x; 

  this[“y”] = y;

}

Point.prototype.distance = function(other)  { 

  return Math.sqrt((this.x - other.x)**2 +

                   (this.y - other.y)**2); 

}

const point = new Point(5, 3);

point.distance({x:9, y:6});   // Returns: 5

...with prototypes...
point

Point.prototype

Object.prototype

x: 5
y: 3

distance: function



function Point(x, y) {

  this.x = x; 

  this[“y”] = y;

}

Point.prototype.distance = function(other)  { 

  return Math.sqrt((this.x - other.x)**2 +

                   (this.y - other.y)**2); 

}

const point = new Point(5, 3);

point.__proto__ = {};

point.distance({x:9, y:6});   

// Throws: TypeError: point.distance is not a function

...that can change...
point

{}

Object.prototype

x: 5
y: 3



class Point { 

  constructor(x, y) {

    this.x = x; 

    this.y = y;

  }

  distance (other)  { 

    return Math.sqrt((this.x - other.x)**2 + 

                     (this.y - other.y)**2); 

  }

};

const point = new Point(5, 3);

point.__proto__ = {};

point.distance({x:9, y:6});

// Throws: TypeError: point.distance is not a function

...even if they are Classes
point

{}

Object.prototype

x: 5
y: 3



Hidden Classes

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



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

Hidden Classes
map<Point> 



Hidden Classes

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

const p = new Point(3, 5);

map<Point> 



Hidden Classes

3

0: "x" 

map<Point>

map<Point>
function Point(x, y) {
  this.x = x;
  this.y = y;
}

const p = new Point(3, 5);

"x"



3
map<Point>

Hidden Classes

map<Point>

0: "x"

1: "y"

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

const p = new Point(3, 5);

5

0: "x" 

map<Point>

"x"

"y"



2

Hidden Classes

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

const p = new Point(3, 5);
const p2 = new Point(2, 4);

4

3
map<Point>

map<Point>

0: "x"

1: "y"

5

0: "x" 

map<Point>

"x"

"y"



3

0x4: "x" 

Type Feedback

0: "x"

1: "y"

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

const p = new Point(3, 5);
p.y;

5

unknown

unknown

...

...

map<Point>
map<Point>

map<Point>



3

0x4: "x" 

Type Feedback

0: "x"

1: "y"

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

const p = new Point(3, 5);
p.y;

5

map<Point>

off: 1, field

...

...

map<Point>
map<Point>

map<Point>



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

const p = new Point(3, 5);

In-object Slack Tracking
3

map<Point>

map<Point>

5
map<Point>

"x"

"y"



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

const p = new Point(3, 5);
p.z = 7;

In-object Slack Tracking
3

map<Point>

map<Point>

5
map<Point>7

"x"

"y"

"z"

map<Point>



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

const p = new Point(3, 5);
p.z = 7;

const p2 = new Point(4, 2);
p2.a = 9;
p2.b = 15;

In-object Slack Tracking
3

map<Point>

map<Point>

5
map<Point>7

"x"

"y"

"z"

map<Point> map<Point>

"a"

map<Point>

"b"



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

const p = new Point(3, 5);
p.z = 7;

const p2 = new Point(4, 2);
p2.a = 9;
p2.b = 15;

In-object Slack Tracking
3

map<Point>

map<Point>

5
map<Point>7

"x"

"y"

"z"

map<Point> map<Point>

"a"

map<Point>

"b"



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

const p = new Point(3, 5);
p.z = 7;

const p2 = new Point(4, 2);
p2.a = 9;
p2.b = 15;

In-object Slack Tracking
3

map<Point>

map<Point>

5
map<Point>7

"x"

"y"

"z"

map<Point> map<Point>

"a"

map<Point>

"b"



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

const p = new Point(3, 5);
p.z = 7;
p.a = 9;
p.b = 11;

Properties Backing store

3

JSObject
map<Point>

map<Point>

5

map<Point>

7

9

"x"

"y"

"z"

map<Point>

map<Point>

"a"

map<Point>

"b"

3

FixedArray

11

elements

properties



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

const p = new Point(3, 5);
p.z = 7;
p.a = 9;
p.b = 11;
delete p.a;

Properties Backing store
JSObject

map<Point>

x: 3

HashTable

y: 5

z: 7

b: 11

elements

properties



Prototypes

distance

map<P.proto>

Point.prototype



Prototypes

distance

map<P.proto>

prototype: 

Point.prototype

hasOwnProperty

...

Object.prototype

map<P.proto>

prototype: 

null



Prototypes

distance

map<P.proto>

info:

Point.prototype

hasOwnProperty

...

Object.prototype

map<P.proto>

info:

null

PrototypeInfo

dependencies:

validity cell:

PrototypeInfo

dependencies:

validity cell:

cell

valid



const p = new Point(3, 5);
p.x;
p.y;

3

0x4: "x" 

Feedback-Based Optimization

0: "x"

1: "y"

5

map<Point>

off: 0, field

...

...

map<Point>
map<Point>

map<Point>

map<Point>

off: 1, field



const p = new Point(3, 5);
if (p.map !=   ) deopt();
p_x = p[[0]];
p_y = p[[1]];

3

0x4: "x" 

Feedback-Based Optimization

0: "x"

1: "y"

5

map<Point>
map<Point>

map<Point>



const p = new Point(3, 5);
if (p.map !=   ) deopt();
if (p_proto.map !=   ) deopt();

Code Dependencies



const p = new Point(3, 5);
if (p.map !=   ) deopt();
if (p_proto.map !=   ) deopt();

Code Dependencies

distance (const)

map<P.proto>

code deps:

Point.prototype

hasOwnProperty

...

Object.prototype

map<P.proto>

code deps:

null



0x300000000

Tagged Pointers

0x2b8db7003721

0x2b8dd7e022e1

0b...01: Heap object pointer + 0b01
0b...11: Weak object pointer + 0b11
0b....0: Small Integer << 32
         (<< 1 on 32bit)



const p = new Point(3, 5);
p.x = p.x + p.y

Field Representation

smi+smi->smi

...

...



const p = new Point(3, 5);
if (p.map !=   ) deopt();

p_x = p[[0]];
p_y = p[[1]];

if (!IsSmi(p_x)) deopt();
if (!IsSmi(p_y)) deopt();

p[[0]] = 
  SmiTag(SmiUntag(p_x) +
         SmiUntag(p_y));

Field Representation

map<Point>

map<Point>

map<Point>

"x"

"y"



const p = new Point(3, 5);
if (p.map !=   ) deopt();

p_x = p[[0]];
p_y = p[[1]];

if (!IsSmi(p_x)) deopt();
if (!IsSmi(p_y)) deopt();

p[[0]] = 
  SmiTag(SmiUntag(p_x) +
         SmiUntag(p_y));

Field Representation

map<Point>

map<Point>

map<Point>

"x", smi

"y", smi



Field Representation

None

Smi

Tagged

Heap object +
stable map

Heap object



Doubles

1.5

5.7

DoubleTag(DoubleUntag(p_x) +
          DoubleUntag(p_y));

Allocation!

map<Point>

map<Point>

map<Point>

"x", tagged

"y", tagged



Mutable Double Boxes

1.5

5.7

WriteDouble(
 p[[0]],
 ReadDouble(p[[0]]) +
 ReadDouble(p[[1]]));

map<Point>

map<Point>

map<Point>

"x", double

"y", double



Unboxed Double Fields

1.5

5.7

WriteDouble(
 p[[0]],
 ReadDouble(p[[0]]) +
 ReadDouble(p[[1]]));

map<Point>

map<Point>

map<Point>

"x", double

"y", double



Field Representation

None

Smi

Tagged

Heap object +
stable map

Heap objectDouble



Mutable and Unboxed Double Fields

map<Point>

map<Point>

map<Point>

"x", smi

"y", smi



Mutable and Unboxed Double Fields

map<Point>

map<Point>

map<Point>

"x", smi

"y", smi

map<Point>

double



Mutable and Unboxed Double Fields

map<Point>

map<Point>

map<Point>

"x", smi

map<Point>

map<Point>

map<Point>

"y", smi double

 double

 smi



Mutable and Unboxed Double Fields

map<Point>

map<Point>

map<Point>

"x", smi

map<Point>

map<Point>

map<Point>

"y", smi double

 double

 smi



Mutable and Unboxed Double Fields

map<Point>

map<Point>

map<Point>

"x", smi

map<Point>

map<Point>

map<Point>

"y", smi double

 double

 smi



Mutable and Unboxed Double Fields

map<Point>

map<Point>

map<Point>

"x", smi

map<Point>

map<Point>

map<Point>

"y", smi
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 double

 smi



Mutable and Unboxed Double Fields

map<Point>

map<Point>

map<Point>

"x", smi

map<Point>

map<Point>

map<Point>

"y", smi double

 double

 smi

+



Mutable and Unboxed Double Fields

map<Point>

map<Point>

map<Point>

"x", smi

map<Point>

double

map<Point>

 double

 smi

map<Point>

"y", smi

map<Point>

double



Mutable and Unboxed Double Fields

map<Point>

map<Point>

map<Point>

"x", smi

map<Point>

double

map<Point>

 double

 smi

map<Point>

"y", smi

map<Point>

double



Octane

Speedometer

Page Load



var TypeScript;
function (TypeScript) {
    var ASTSpan = (function () {
        function ASTSpan() {
            this.minChar = -1;
            this.limChar = -1;
        }
        return ASTSpan;
    })();
    TypeScript.ASTSpan = ASTSpan;    
    var AST = (function (_super) {
        __extends(AST, _super);
        function AST(nodeType) {
                _super.call(this);
            this.nodeType = nodeType;
            this.type = null;
            this.flags = TypeScript.ASTFlags.Writeable;

...

    })(ASTSpan);
...

}(TypeScript || (TypeScript = {}));

Parse Compile

Lazy Compilation



Compilation Cache

Resource
cache

[data]

Parse/Compile Execute

URL MetadataResponse

Serialize

<script src="script.js">

Warm run ☀

script.js

<72 hours

Code cache



ExecuteDeserialize

<script src="script.js">

Hot run 🔥

Resource
cache

[data]
URL MetadataResponse

script.js Code cache

80%* Hit Rate
* of cacheable external scripts

Compilation Cache



Network

Renderer

Streaming Compilation

index.htmlindex.html

main.js

Preload scan

<html>

<head>
<script src=main.js></script>
</head>

...

Parse HTML...

Compile

Execute Continue HTML...

Worker Thread

Main Thread

Parse





Peak performance!
Load time!
Memory!
Latency!
Security!


