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Uintl6 2 16 111110 unsigned short
Int32 4 32 1111 int
Uint32 4 32 [IIII111 unsigned int
BigInt64 8 64 [T1111
BigUint64 8 64 1111
Floatl6 2 16 111
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e Fetch API
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e WebSockets
¢ XMLHttpRequest
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ArrayBuffer [ITTITTTTITTITITTTTITTITTITITTIT] TypedArray [1T]
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ArrayBuffer [TTTITTITIITIITIIIIIIIITIIIII

const buf = new ArrayBuffer(32);

(ITTIII1 32 [TITTTIITIIIIIITTd O[TITID ArrayBuffer
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TTTTIITIIITIITITId DataView [TTTITITIT] ArrayBuffer [TTTITITT]




const buf = new ArrayBuffer(32);
const dataView = new DataView(buf);

dataView.getUint8(0) // 0O

[LLTTIT] 32 [T DataView [TTTTITITIT]

8 [TIITITTIT]

[LITITTITIT] OLTTTITIT] ArrayBuffer [TTTTITTIT] og

(1] TypedArray [T1T] DataView
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const buffer = new ArrayBuffer(12);

const x1 = new Int32Array(buffer);
x1[0] = 1;
const x2 = new Uint8Array(buffer);

x2[0] = 2;

x1[e] /7 2

[T 32 11
(TITIII1] Uint8Array
(T T T T

TypedArray [TTTTITIIIIT] ArrayBuffer
(LTI T T T T T LT o
(LTI

const typedArray = new Uint8Array([0,1,2]1);
typedArray.length // 3

typedArray[0] = 5;
typedArray // [5, 1, 2]

(ITIIT] TypedArray [TT]  Uint8Array [TTTTITTITTIIT]

Uint8Array [TTTTTTTTITITTITTIIITITTIN

Int32Array [TTT1T]

ArrayBuffer

8 [JITIITIII

ArrayBuffer.prototype.bytelLength

ArrayBuffer [IT]  byteLength [TTTTTTTITTITITITII




const buffer = new ArrayBuffer(32);
buffer.bytelLength
// 32
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[T

if (buffer.bytelLength === n) {
// 00
} else {

/7 00

ArrayBuffer.prototype.slice()

ArrayBuffer [T111] slice [TTTTITITIITITIIIITI0T

const buffer = new ArrayBuffer(8);

const newBuffer = buffer.slice(0, 3);

[(LTTIT] buffer [T11] 3 [T 0 111 3 I

[0 slice (IITTITIITITIITITIITITIITTTIOTT]

(LTI TITT T ArrayBuffer [TITT]

[I]1 slice[II] ArrayBuffer
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ArrayBuffer.isView()

ArrayBuffer [T]

ArrayBuffer
ArrayBuffer

ArrayBuffer [TTTTTT] isView [TTTTTTTTTTITITT ArrayBuffer
(T TypedArray [IT]  DataView [I]]

const buffer = new ArrayBuffer(8);

ArrayBuffer.isView(buffer) // false

const v = new Int32Array(buffer);



ArrayBuffer.isView(v) // true
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(LTITITITT

0 10 TypedArray(buffer, byteOffset=0, length?)

(I ArrayBuffer [ITTTTTITTITTTITTITTITIT]

// 00008000ArrayBuffer

const b = new ArrayBuffer(8);

// 000000b0OInt32000000006e000000000
const vl = new Int32Array(b);

// 000000b0OVint8000000002000000000
const v2 = new Uint8Array(b, 2);

// 000000bOIntl600000000200002
const v3 = new Intl6Array(b, 2, 2);

(T 8 [T b (TTITITTIITT] vi[l v2] v3[]
(T

o [MTIIITIITIIIIIIT ArrayBuffer [I]

o [[TTTTIITIIITIITITITTIIIT] 0 IO

o (ITTITITIITTITTTTITIT oI I ooIooaT

i  viQ v2[] v3 ] vifel IO 32 IO om 30 vzre1[Im 8
[LTITTIITIT] 2] v3[e] (10 16 [ITIIIIT] 2(1n 3
O I T

(I  byteoffset [ITTTTTTITTITITITTIIT]

const buffer = new ArrayBuffer(8);
const 116 = new Intl6Array(buffer, 1);
// Uncaught RangeError: start offset of Intl6Array should be a multiple of 2

(LITITTIIIT 8 [T ArrayBuffer [TTTTTTTITTTITTITTITTTT] 16
(T 16 [T byteOffset [TTTIIT] 211
I ArrayBuffer [TTTITT] DataView [T11T] TypedArray [TT11] 9
(LTI

0 2] TypedArray(length)



(ITTTTT ArrayBuffer [TTTTTTTTTTIT]

const f64a = new Float64Array(8);

f64a[0] = 10;
f64a[l] = 20;
fe4a[2] = f64a[0] + fedalll;

(T

0 30 TypedArray(typedArray)

TypedArray [TTTTTITITITTIT TypedArray [TTITT1]

const typedArray = new Int8Array(new Uint8Array(4));

(1110 Int8Array [ITIITIT] Uint8Array [TTTTIT]

OO T T T T T I T T T
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const x = new Int8Array([1, 11);

const y
x[0] // 1
ylol //

new Int8Array(x);

=

x[0] = 2;
yl[e]l // 1

(LTI y I x [T x [T y [ITT1T]

NERRNRRNNRRNNRNNRRNRRNRRRNERY

const X new Int8Array([1l, 11);

const y
x[e] 7/
ylel 7/

new Int8Array(x.buffer);

=

x[0] = 2;
yl[ol // 2

0 40 TypedArray(arraylLikeObject)



HENRRRNNNNRRRNNNNRRRRENY TypedArray [1T]

const typedArray = new Uint8Array([1, 2, 3, 4]);

(11 TypedArray [TTTTTITTTITTTITTIITTTITTT]

(CITITTITITITTIIT] 8 [T TypedArray [IT]

TypedArray [TTTTTTITTIT]

const normalArray

//

const normalArray =

//

const normalArray

or

or

(LITITTITITIIT]

TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray
TypedArray

.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.
.prototype.

TypedArray [TT1111]

copyWithin(target, start[, end = this.length])

entries()

every(callbackfn, thisArg?)

[...typedArray];

Array.from(typedArray);

Array.prototype.slice.call(typedArray);

fill(value, start=0, end=this.length)
filter(callbackfn, thisArg?)

find(predicate, thisArg?)

findIndex(predicate, thisArg?)
forEach(callbackfn, thisArg?)

index0f (searchElement,

join(separator)

keys ()

lastIndex0f(searchElement,
map(callbackfn, thisArg?)

fromIndex=0)

fromIndex?)

reduce(callbackfn, initialValue?)

reduceRight(callbackfn, initialValue?)

reverse()

slice(start=0, end=this.length)

some(callbackfn, thisArg?)

sort(comparefn)

toLocaleString(reservedl?,

toString(

values()
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)

reserved2?)



00 TypedArray [T1T] concat [TTTTTITTIT] TypedArray [T

function concatenate(resultConstructor, ...arrays) {
let totallLength = 0;
for (let arr of arrays) {

totalLength += arr.length;

}
let result = new resultConstructor(totalLength);
let offset = 0;

for (let arr of arrays) {
result.set(arr, offset);
offset += arr.length;

}

return result;

concatenate(Uint8Array, Uint8Array.of(1l, 2), Uint8Array.of(3, 4))
// Uint8Array [1, 2, 3, 4]

00 TypedArray [TTITTTTIITIT] Iterator [TTTTITITIT]

let ui8 = Uint8Array.of(0, 1, 2);

for (let byte of ui8) {
console.log(byte);

}

// 0

// 1

// 2

const buffer = new ArrayBuffer(16);
const int32View = new Int32Array(buffer);

for (let 1 = 0; 1 < int32View.length; i++) {

int32View[i] = 1 * 2;



[(LITITIT] 16 (10  ArrayBuffer [ITTITITIIIITITIT] 32 QT
32 [II11 4 [T 4 (111111 00 20 40 60

(LITITTITTTIIT] 16 [T

const intl6View = new Intl6Array(buffer);

for (let 1 = 0; 1 < intl6View.length; i++) {

console.log("Entry " + i + ": " + intléView[i]);

}

// Entry 0: 0

// Entry 1: 0

// Entry 2: 2

// Entry 3: 0

// Entry 4: 4

// Entry 5: 0

// Entry 6: 6

// Entry 7: 0
11 16 11110 2 [TII1110 ArrayBuffer [TT111] 8 111110 x86
(TIITIIIIIIIO little endian
O e e et
(TTITTITTITd 16 (11  ox12345678 [TTTIITITITIIT “12"T1111 “78"
(T T ITTIT] 78563412
NERNRNRNRNRNRNRNRNRNRNANAnAniN 12345678

HINRRRNNNNRRANNNNNREDD TypedArray

[T TITITTTITd TypedArray
(LTI T T LT T T o JavaScript [I] DataView
I

[LITIITIN

// O000buffer0d0000 [0x02, 0x01, 0x03, 0x07]

const buffer = new ArrayBuffer(4);
const vl = new Uint8Array(buffer);
v1[0] =
v1l[1]
v1[2]
v1[3]

I}
~ w = N



const uIntl6View = new Uintl6Array(buffer);

// 0000000000

// 000000000258

if (uIntl6View[0] === 258) {
console.log('0OK"); // "OK"

}

// 0000

uIntleView[0] = 255; // OOO0O[0xFF, 0x00, 0x03, 0x07]
ulntleView[0] = OxTT05; // OOOO[Ox05, OxFF, 0x03, 0x07]
uIntl6éView[1] = 0x0210; // 0JO00O[6Ox65, OxFF, 0x10, 0x02]

const BIG ENDIAN = Symbol('BIG ENDIAN');
const LITTLE ENDIAN = Symbol('LITTLE ENDIAN');

function getPlatformEndianness() {
let arr32 = Uint32Array.of(0x12345678);
let arr8 = new Uint8Array(arr32.buffer);
switch ((arr8[0]1*0x1000000) + (arr8[1]*0x10000) + (arr8[2]*0x100) + (arr8[3]1)) {
case 0x12345678:
return BIG ENDIAN;
case 0x78563412:
return LITTLE ENDIAN;
default:

throw new Error('Unknown endianness');

}
}
[LITITTITIT] TypedArray
NERNNNRRNRRNNRNNRRNRRRNRNRRRNRRREERY

BYTES PER ELEMENT

(T BYTES_PER_ELEMENT [ITTTITITTTITITIIT]




Int8Array.BYTES PER ELEMENT // 1
Uint8Array.BYTES PER ELEMENT // 1
Uint8ClampedArray.BYTES PER ELEMENT // 1
Intl6Array.BYTES PER ELEMENT // 2
Uintl6Array.BYTES PER _ELEMENT // 2
Int32Array.BYTES PER ELEMENT // 4
Uint32Array.BYTES PER ELEMENT // 4
Float32Array.BYTES PER ELEMENT // 4
Float64Array.BYTES PER ELEMENT // 8

(1111 TypedArray [TTTTITTIT] TypedArray.prototype.BYTES PER ELEMENT []

ArrayBuffer

ArrayBuffer [JTTTITIITITIT] TextEncoder [] TextDecoder
(I TypeScript [ITTITIIITIT]
/**

* Convert ArrayBuffer/TypedArray to String via TextDecoder
*
* @see https://developer.mozilla.org/en-US/docs/Web/API/TextDecoder
*/
function ab2str(
input: ArrayBuffer | Uint8Array | Int8Array | Uintl6Array | Intl6Array | Uint32Array |
Int32Array,
outputEncoding: string = 'utf8',
): string {
const decoder = new TextDecoder(outputEncoding)

return decoder.decode(input)

Vot
* Convert String to ArrayBuffer via TextEncoder

*

* @see https://developer.mozilla.org/zh-CN/docs/Web/API/TextEncoder
*/

function str2ab(input: string): ArrayBuffer {
const view = str2Uint8Array(input)

return view.buffer



/** Convert String to Uint8Array */

function str2Uint8Array(input: string): Uint8Array {
const encoder = new TextEncoder()
const view = encoder.encode(input)

return view

}
(TIT1T] ab2str() [T1T11] outputEncoding [TTTTITTITITIIIIIIT] utf-8
111 11 0 Nodejs[1] 01
HERRRRNNNNRRRNNNRRRRRNNRRRRRRNRRRRRREEY 8 [IIITTTIT]
8 [MITITITITITTT 9 [MITITTIT]

TypedArray [T

const uint8 = new Uint8Array(1l);

uint8[0] = 256;
uint8[0] // ©

uint8[0] = -1;
uint8[0] // 255

i uints [I1] 8 (11T 256 [TIIII110 9[I[1 100000000
I 8 [ 00000000 [] uint8 [TTTTTTITIIT] 8
i 00000000 [T] 0[]

ITTTIIIn “210 "0 11110 -1
[T 1 [T 11111110 [TIT] 1 11111 11111111 [] uint8 [TIIITI
8 (11T 11111111 T[T 255 []

(I

e [TT1T1 overflow

T T T T 10
e 11110 underflow

NERRRRRRRRRNNNNNRRRRNRRRRRRRRRRNNNRRRRRRREEE

0 10



https://encoding.spec.whatwg.org
https://nodejs.org/api/util.html#util_whatwg_supported_encodings

a0 " "0 JavaScript [IT] % [IITT1T]

12 %4 // 0
12 %5 // 2

[T 12 1] 4 [T 5 [ITT] 2[]

(LTI

const int8 = new Int8Array(1l);

int8[0] = 128;
int8[0] // -128

int8[0] = -129;
int8[0] // 127

(11T int8 [ITI111] 8 [T 12711111 -128[111T] 128
(LITTITIT] 100 “OHIIrm 128 M 127 11 11110 1[I
128 [T111] -129 [TTITITI1 100 “OIIIIIII -129 0] -128
(LTI 10111 1" [T 127 []
Uint8ClampedArray
0f

const uint8c = new Uint8ClampedArray(1l);

uint8c[0] = 256;

uint8c[0] // 255

uint8c[0] = -1;

uint8c([0] // ©
11111 uint8C [11] Uint8ClampedArray [TTTITIIIIT] 255[1T1II11 0[]

TypedArray.prototype.buffer

TypedArray [IT]  buffer [ITTIITTTIITITI ArrayBuffer [TTTTTITITITI

const a

new Float32Array(64);

const b new Uint8Array(a.buffer);



(ITIT] a [I111] b [TTTTITIITI ArrayBuffer [TTTITTITT]

TypedArray.prototype.byteLength[]
TypedArray.prototype.byteOffset

byteLength [T]]] TypedArray [TTTTTTITTTIIIIT byteOffset [TTT] TypedArray
(111 ArrayBuffer [TTTTTTTTTITTTTTTTITIT]

const b = new ArrayBuffer(8);

const vl = new Int32Array(b);
const v2 = new Uint8Array(b, 2);
const v3 = new Intl6Array(b, 2, 2);

vl.bytelLength // 8
v2.bytelLength // 6
v3.bytelLength // 4

vl.byteOffset // 0O
v2.byteOffset // 2
v3.byteOffset // 2

TypedArray.prototype.length

length [T1T] TypedArray [TTTITITITITT length [ITJ bytelLength
ERRNNNERRNNRRRRENNNNE

const a = new Intl6Array(8);

a.length // 8
a.bytelLength // 16

TypedArray.prototype.set()

TypedArray [IT]  set [ITTIIIIIIIIIT] TypedArray
AINRRRNNNNRRANNNNNRREEN




const a new Uint8Array(8);

const b new Uint8Array(8);

b.set(a);

(LTTIT] a [[ITIT] b ITTTIITT T T T LI T

set [ITTTTITTTITTIIT] b [(TITTTTITIIT] a [11]

const a new Uintl6Array(8);

const b new Uintl6Array(10);

b.set(a, 2)

(ITIT] b0  a[IIIITITIT bl2] [TTIT]

TypedArray.prototype.subarray()

subarray [TT1T] TypedArray [TTTTTTTTIITIITIT

const a = new Uintl6Array(8);

const b = a.subarray(2,3);

a.bytelLength // 16
b.byteLength // 2

subarray
LT O T T T T T L LT T L aa T T
(ITIITIITTT] a.subarray(2,3) [I1T] b0 al2] I

TypedArray.prototype.slice()

TypeArray [II]  slice (ITTTITTITIITIIT] TypedArray [1T]

let ui8 = Uint8Array.of(0, 1, 2);
ui8.slice(-1)

// Uint8Array [ 2 ]

[(LTTIT] uig [1 8 I slice
INNRNRNRRNRNERNNNENNED

2[]



stice (IITTTTITTIITI T T I T I ITTIT L] -1
(LTITITIT] -2 [T

TypedArray.of()

TypedArray [TTTTTTTITTIITITTT] of [ITITTITIT] TypedArray [1]

Float32Array.of(0.151, -8, 3.7)
// Float32Array [ 0.151, -8, 3.7 ]

(T TypedArray [1T1]
// 000
let tarr = new Uint8Array([1,2,3]);

// 000
let tarr

Uint8Array.of(1,2,3);

// 000
let tarr = new Uint8Array(3);
tarr[0]

Il
=

tarr[1]

1l
N

tarr([2]

]
w

TypedArray.from()

(I11] from (ITTTTTTTTTTTIT T T ITTT TypedArray
[T

Uintl6Array.from([0, 1, 2])
// Uintl6Array [ 0, 1, 2 ]

(LTI TypedArray [TTTTTITT]

const uilé = Uintl6Array.from(Uint8Array.of(0, 1, 2));

uilé instanceof Uintl6Array // true

from (T TIOIT LI T AT LT T LI T TT LT map [11]




Int8Array.of (127, 126, 125).map(x => 2 * Xx)
// Int8Array [ -2, -4, -6 ]

Intl6Array.from(Int8Array.of (127, 126, 125), x => 2 * x)
// Intl6Array [ 254, 252, 250 ]

(TII110 from (ITTTTITTTTTTITTTIT1T] 8 [IITIITITIT]
(M0 TypedArray [T T TIITIIITIT
const buffer = new ArrayBuffer(24);
const idView = new Uint32Array(buffer, 0, 1);
const usernameView = new Uint8Array(buffer, 4, 16);
const amountDueView = new Float32Array(buffer, 20, 1);
(ITITIT] 24 111171 ArrayBuffer [ITTTITIIT]
e[ OO 3010 320
e[ 400 190160 8[MO
e[ 200000 23010 32010
(IITTITITIITI C 111
struct someStruct {
unsigned long id;
char username[16];
float amountDue;
b
DataView []
(LTI T I Td HTTP (IITTITTTT ArrayBuffer

(LITTITITITIITT DataView [ITITIT]

from



DataView [TTTTTTTTTITITITTITTIITTITITINT]
TypedArray [TTTTITTTTITTIITTT T TOTITOITIITITTITITIT]

DataView

O T T T T

DataView [TTTTTITITITITI ArrayBuffer [TTTTTITIIII]

new DataView(ArrayBuffer buffer [, 000000 [, 0O0O11);

(LTI

const buffer = new ArrayBuffer(24);

const dv = new DataView(buffer);

DataView [TTTITITITT] TypedArray [TTTTTTIIT]

e DataView.prototype.buffer [TTT1]] ArrayBuffer [T]
e DataView.prototype.byteLength [TTTTITITITT]

ArrayBuffer [JT11]

e DataView.prototype.byteOffset [TITTIIIIIT] ArrayBuffer [TTTTTT11]
DataView [TIT] 11TITITIIT

e getInt8 [[]] 1 [TII1I10 8 111

e getUint8 []]] 1 [ITITITIIIIO 8 1111

e getIntl6 [[[] 2 [IIIIII0 16 10

e getUintl6 [[1] 2 QIO 16 1110

e getInt32 [I]] 4 [TTII1110 32 [I10

e getUint32 [IT] 4 [TTIIIIIITIO 32 (111

e getBigInt64 [[]] 8 [TITITI1] 64 1111

e getBigUint64 [[T] 8 (ITTITIIITIT 64 1111

e getFloatl6 [[[] 2 [T 16 11100

e getFloat32 [[]] 4 [TII1I11 32 [I111

e getFloat64 [[]] 8 [TITITI1I 64 11111

(111 get (INTTTITITITITITIIT OO T T T eI I oo

const buffer = new ArrayBuffer(24);

const dv = new DataView(buffer);

// 00100000008000000
const vl = dv.getUint8(0);

// 002000000016e000000
const v2 = dv.getUintl6(1l);




// 004000000016000000

const v3 = dv.getUint16(3);
(LITI11] ArrayBuffer [T1T] 5 [T
O e e
11 DataView [] get [TTTTITITTITIITITIOTIIIIITOIT0ITI0
(LITITITIT] true []

// 00000

const vl = dv.getUintl6(1, true);

// 00000

const v2

// 00000

const v3

dv.getUintl6(3, false);

dv.getUint16(3);

DataView [T1T] 1111110
e setInt8 [[]] 1 110 8 11
e setUint8 [[[] 1[I11] 8 [T
e setInt16[I]] 2 [III] 16 110
e setUintl6 []]] 2 111 16 [TIT11T1
e setInt32[T]] 4 [0 32 1111
o setUint32 7] 4 10 32 [T
e setBigInt64 [[]] 8 1111 64 1111
e setBigUint64 []] 8 1111 64 [T11111
e setFloatl6 [[]] 2 111 16 11111
e setFloat32 [[]] 4 111 32 1111
e setFloat64 [[]] 8 1111 64 11111

(LTI T TTITIT ]
true [TTTTTTTITIT]
// 0010000000000000025032000

dv.setInt32(0, 25, false);

// 0050000000000000025032000

dv.setInt32(4, 25);

8 [T

false []]

get

undefined [TTTTTTTITTT]



// 009000000000000002 . 50320000
dv.setFloat32(8, 2.5, true);

(T T TI T I T TITT T

const littleEndian = (function() {
const buffer = new ArrayBuffer(2);
new DataView(buffer).setIntl6(0, 256, true);
return new Intl6Array(buffer)[0] === 256;

(10 true [TTTITITITITT] false [ITTTTIT1]

(I Web API[II] ArrayBuffer [TTTTTIIIT]

AJAX

(ITITTTT AJAX IO responseType [TTTT] text [] XMLHttpRequest
[MI]  XHR2

LT T L T L O T L AT T L T

responseType []1] arraybuffer [TTTTTTITT] blob []

let xhr = new XMLHttpRequest();
xhr.open('GET', someUrl);

xhr.responseType = 'arraybuffer';

xhr.onload = function () {
let arrayBuffer = xhr.response;
/] -

b

xhr.send();

[LITIITIN 32 [T



xhr.onreadystatechange = function () {
if (req.readyState === ) {
const arrayResponse = xhr.response;
const dataView = new DataView(arrayResponse);

const ints = new Uint32Array(dataView.bytelLength / 4);

xhrDiv.style.backgroundColor = "#00FF00";

xhrDiv.innerText = "Array is " + ints.length + "uints long";

Canvas

(1] Canvas [TTTTITTITITIIT] TypedArray [IT]

const canvas = document.getElementById('myCanvas');

const ctx = canvas.getContext('2d');

const imageData = ctx.getImageData(0, 0, canvas.width, canvas.height);

const uint8ClampedArray = imageData.data;

(IIIIIIIIO uint8ClampedArray [T111] TypedArray [TTTTTTTTTTTITTT

Canvas [TTTTI1] Uint8ClampedArray

T T T 8 [T 00 255
(T I

[T Uint8Array [TTTITTIT] gamma [[TTIITTTITIT]

u8[i] = Math.min(255, Math.max(0, u8[i] * gamma));

[I] Uint8Array [TII11] 255 [TI1I1110 OxFF+1 [TTTI1T 0x00
(LT T T T T L T oIy Uint8ClampedArray
(I
pixels[i] *= gamma;
Uint8ClampedArray [TTTT1T] 0 111 o111 255 1111 2551111 IE 10 [TTIT11]

WebSocket



WebSocket [T1T] ArrayBuffer [TTTTTIIITIT]

let socket = new WebSocket('ws://127.0.0.1:8081");

socket.binaryType = 'arraybuffer';

// Wait until socket is open

socket.addEventListener('open', function (event) {
// Send binary data
const typedArray = new Uint8Array(4);
socket.send(typedArray.buffer);

1)

// Receive binary data

socket.addEventListener('message', function (event) {
const arrayBuffer = event.data;

3

Fetch API

Fetch API [TTII111] ArrayBuffer [IT]

fetch(url)

.then(function(response){
return response.arrayBuffer()

}

.then(function(arrayBuffer){
/...

3

File API

(T T ITTTITT T ArrayBuffer [T]]

const fileInput = document.getElementById('fileInput');
const file = fileInput.files[0];
const reader = new FileReader();
reader.readAsArrayBuffer(file);

reader.onload = function () {



const arrayBuffer = reader.result;
/]
b

(L1111 bmp [TTTTTT] file [TITTIT] bmp [TTTITTIITITTIT]

const reader = new FileReader();
reader.addEventListener("load", processimage, false);

reader.readAsArrayBuffer(file);

(T T ITTTITT T DataView [ITITTIT] bitmap
(LTI IO Canvas [T11T]

function processimage(e) {
const buffer = e.target.result;
const datav = new DataView(buffer);
const bitmap = {};
// 0000000

[LITITTIIITI bmp T

bitmap.fileheader = {};
bitmap.fileheader.bfType = datav.getUintl6(0, true);

bitmap.fileheader.bfSize = datav.getUint32(2, true);
bitmap.fileheader.bfReservedl = datav.getUintl6(6, true);
bitmap.fileheader.bfReserved2 = datav.getUintl6(8, true);

bitmap.fileheader.bfOffBits = datav.getUint32(10, true);

(LITITTITITT

bitmap.infoheader = {};

bitmap.infoheader.biSize = datav.getUint32(14, true);
bitmap.infoheader.biWidth = datav.getUint32(18, true);
bitmap.infoheader.biHeight = datav.getUint32(22, true);

bitmap.infoheader.biPlanes

datav.getUintl6(26, true);
bitmap.infoheader.biBitCount = datav.getUint16(28, true);
bitmap.infoheader.biCompression = datav.getUint32(30, true);
bitmap.infoheader.biSizeImage = datav.getUint32(34, true);
bitmap.infoheader.biXPelsPerMeter = datav.getUint32(38, true);

bitmap.infoheader.biYPelsPerMeter datav.getUint32(42, true);



bitmap.infoheader.biClrUsed = datav.getUint32(46, true);
bitmap.infoheader.biClrImportant = datav.getUint32(50, true);

const start = bitmap.fileheader.bfOffBits;

bitmap.pixels = new Uint8Array(buffer, start);

SharedArrayBuffer

JavaScript [TT111 Web worker [TTTTTITTTITITIITI Worker
postMessage () [TTTTITITIT]

// 000

const w = new Worker('myworker.js');

T Worker [T
w.postMessage [| Worker [TTTIIITIT] message [[11] Worker [TT11T]
// 000

w.postMessage('hi');
w.onmessage = function (ev) {

console.log(ev.data);

}
TTTTTITTIIIIId hi [TTI111] Worker [TTTITIIITIIIII
Worker [TTTIT11T1 message [TTTTTITTTITITITIIITI

// Worker [0
onmessage = function (ev) {

console.log(ev.data);

postMessage('ho');

[T TTTTTd postMessage
LT T T T L T T L oa T T




(T Worker
ITTTITI IO OO O I O I OIOIOIOTOTIIT postMessage [TT11T]

ES2017 [I] SharedArrayBuffer [T]] Worker [TTTIITIIIIIIN SharedArrayBuffer [] API
[1 ArrayBuffer [TTTTTTITITTIIIITII0

// 000

// 00 1KB 0000
const sharedBuffer = new SharedArrayBuffer(1024);

// 000000000000000

w.postMessage(sharedBuffer);

// 0000000000000000

const sharedArray = new Int32Array(sharedBuffer);

[(TITIT] postMessage [TTT1T] SharedArrayBuffer []]

Worker [TT11T] data [TTTTTITT]

// Worker [0
onmessage = function (ev) {

// 00000000000 1KB 00000

const sharedBuffer = ev.data;

// 000000000000000

const sharedArray = new Int32Array(sharedBuffer);

// ...
+;

(LTI Worker [TTITITTITT]

SharedArrayBuffer [] ArrayBuffer [TTTTITTTTTTTITTITTTITITTITITNIN]

//7 00 10 00 32 0000000000
const sab = new SharedArrayBuffer(Int32Array.BYTES PER ELEMENT * 100000);

// 00 32 00000
const ia = new Int32Array(sab); // ia.length == 100000


https://github.com/tc39/ecmascript_sharedmem/blob/master/TUTORIAL.md

// 000000000

const primes = new PrimeGenerator();

// 0 10 0000000000000
for ( let i=0 ; i < ia.length ; i++ )

ia[i] = primes.next();

// [0 Worker 0000000000

w.postMessage(ia);

Worker [T

// Worker [0
let ia;
onmessage = function (ev) {
ia = ev.data;
console.log(ia.length); // 100000
console.log(ia[37]); // 00 16300000038000
b

Atomics []

NERRRRRRRRRRRNNNNRRRRRRRRRRRRRRRRRNNRRRRRRREEED
SharedArrayBuffer API [J] Atomics

O T T T T T T T T T

// 000
ia[42] = 314159; // 0000 191
ia[37] = 123456; // 0000 163

// Worker [
console.log(ia[37]);
console.log(ia[42]);

// 00000



// 123456

// 191

[T 42 1111 37 NI CPU
NENRRRRRRRRRNNNNRRRRRRRRRRRRRRENENY 37 [T 42
T Worker [TTTITIIIIIIITIII 123456 [] 191[]
(LTI

// 000

const sab = new SharedArrayBuffer(Int32Array.BYTES PER ELEMENT * 100000);

const ia = new Int32Array(sab);

for (let 1 = 0; 1 < ia.length; i++) {

ia[i] = primes.next(); // 00000 ia

// worker [
ia[112]++; // 0O
Atomics.add(ia, 112, 1); // OO

(11111 Worker [TTTIIIIIT] ia[112]++
(LTI T T T T T T I
(T ia[112]++ [TTTTTITTITTTTITTIT
Atomics

OO T T T T T T T T

I ia[112]1++ [T11] Atomics.add(ia, 112, 1) []

Atomics [TTTTTTTT]

00 100 Atomics.store()[] Atomics.load()

store() [TTTTITTIIIIT] load()
ARRRRRRRRN RN RN RN RN RRRRERENENY

NERRNRRNNRRNNRNNRNNRRNRRRRRRERRREEY flag

(I store() (I  Voad() OTTTITTTIITITITITITTITITITITITIN]

Atomics.load(typedArray, index)

Atomics.store(typedArray, index, value)



store() [TIIIIIIL] typedArray [I1] SharedArrayBuffer [TTTTTTTTITTIT]
typedArray[index] [TT]  load() [ITIIIIIIT] typedArray [I[I] SharedArrayBuffer
(T typedArray[index] [T1]

// 000 main.js

ia[42] = 314159; // 00OO 191

Atomics.store(ia, 37, 123456); // 00000 163

// Worker [ worker.js

while (Atomics.load(ia, 37) == 163);

console.log(ia[371); // 123456

console.log(ia[42]); // 314159
(I Atomics.store() [J 42 [ITITIITIIIT] 37 1111 37
(I11T] 163[] Worker [ITTTTTITIIT] 37 11 42 [T
Atomics.load() [TTIT]
(I

// 000

const worker new Worker('worker.js');

const length 10;

const size =

// 00000000

const sharedBuffer =

Int32Array.BYTES PER ELEMENT * length;

new SharedArrayBuffer(size);

const sharedArray = new Int32Array(sharedBuffer);

for (let 1 = 0; 1 < 10; i++) {

// 0000000 16 000

Atomics.store(sharedArray, i, 0);

}

worker.postMessage(sharedBuffer);

(LTI
(IITTT

// worker.js

self.addEventListener('message’,

Atomics.store() [TITITIIIT]

Worker [IT]

Atomics.load()

(event) => {

const sharedArray = new Int32Array(event.data);

for (let 1 = 0; 1 < 10; i++) {

const arrayValue =

Atomics.load(sharedArray, 1i);

console.log( The item at array index ${i} is ${arrayValue} );



}
}, false);

0 2] Atomics.exchange()

Worker [TTTITIIIIIIITIII Atomics.store() [TITTTII] Atomics.exchange()
(TITIIIITT] Atomics.store() [TTITTIT] Atomics.exchange() [TTITTIT]

// Worker [0
self.addEventListener('message', (event) => {
const sharedArray = new Int32Array(event.data);
for (let 1 = 0; 1 < 10; i++) {
if (1% 2 === 0) {
const storedValue = Atomics.store(sharedArray, i, 1);
console.log( The item at array index ${i} is now ${storedValue} );
} else {
const exchangedValue = Atomics.exchange(sharedArray, i, 2);

console.log( The item at array index ${i} was ${exchangedValue}, now 2°);

}
}, false);

(LITIITITITIITITIT] 1 [ITTTTTIT] 2[]

0 30 Atomics.wait()[] Atomics.notify()

(I while QITTTTITIITITITTIIITITTIITITIT] Atomics [TTTT]

Atomics.notify() [TITIT] Atomics.wake() [TTITITII]

// Worker [0
self.addEventListener('message', (event) => {
const sharedArray = new Int32Array(event.data);
const arrayIndex = 0;
const expectedStoredValue = 50;
Atomics.wait(sharedArray, arrayIndex, expectedStoredValue);
console.log(Atomics.load(sharedArray, arrayIndex));

}, false);



[T Atomics.wait () [TTTIIT] Worker [TTTTTTTITIT]

(L1111 50 [TIIT11] Worker [TTTTTT]
(CITTITITTITTITTTIIT] Worker [TT]
// 000

const newArrayValue = 100;
Atomics.store(sharedArray, 0, newArrayValue);
const arrayIndex = 0;

const queuePos = 1;

Atomics.notify(sharedArray, arrayIndex, queuePos);

sharedArray [] 0

(TIT1T1] sharedArray [] 0 [T1I1] 100 [TTT111] Atomics.notify() [TITIT] sharedArray []

O (LTI

Atomics.wait() [TTTTTITIT]

Atomics.wait(sharedArray, index, value, timeout)

(I

e sharedArray[ITIIIIIIIT

e index(TTIIIIIII] o1

e value[TTTTTTI T

o timeout T TITTTTITITIIIT] Infinity

(M0 Atomics.notify () [TITIII]

Atomics.wait () [T sharedArray[index] [TT] ~ value
(TITI1T not-equal [TTTTITITIT] Atomics.notify () [TTITITTIIT] ok
I timed-out []

Atomics.notify () [TIITIIIIL]

Atomics.notify(sharedArray, index, count)

(T

e sharedArray[ITITTIITIT]

e index[ITTTTTTIT] o1

e COUNtIIIIT] Worker [TTTTT11T Infinity []
Atomics.notify() [TITTIITT] Worker [TTTTTITIITIIT

[LITTIT]



// 000
console.log(ia[37]1); // 163

Atomics.store(ia, 37, 123456);
Atomics.notify(ia, 37, 1);

// Worker [
Atomics.wait(ia, 37, 163);
console.log(ia[371); // 123456

M0 ia[[] 37 [IIIIII0 163 [] Worker [TI]]  Atomics.wait()

(IITTT ia[37] [1] 163 [ITITTITITTITTI

ia[37] [(I111J Atomics.notify() [TI1] Worker [1T]

(11 wait [] notify [TTTTTTTITITIITI
(1111

ARERNRERNRNRNRNRRNRERNRERNRNRNRRRRRRRRRNREY

0 4110

O T T T T T
ARNNRNRNNRNRNRRNNEED

Atomics.add(sharedArray, index, value)

Atomics.add [TT] value [[] sharedArray[index] [IT]

Atomics.sub(sharedArray, index, value)

Atomics.sub [TT] value [] sharedArray[index] [TT1T]

Atomics.and(sharedArray, index, value)

Atomics.and [IT] value [] sharedArray[index] [TT1T]
(LITITIT]

Atomics.or(sharedArray, index, value)

Atomics.or [IT] value [] sharedArray[index] [TI1T]

Atomics.xor(sharedArray, index, value)

Atomics.store() [T1T] 123456 []]

Lars T Hansen [] js-lock-and-condition

Atomics

sharedArray[index] [T1T]

sharedArray[index] [T1T]

and [TT] sharedArray[index]

or [IT1] sharedArray[index] [TTTITIT]


https://github.com/lars-t-hansen/js-lock-and-condition

Atomic.xor []] vaule [] sharedArray[index] [TTIT] xor [11] sharedArray[index]
(IITTITT]

0 S0

Atomics [TTTTTTTT]

e Atomics.compareExchange(sharedArray, index, oldval, newval) [[]] sharedArray[index] [T]
oldval [IT1T] newval 1] oldval []

e Atomics.isLockFree(size) [TTTTTTTIIT] Atomics [TTTTTTIIT] size
(T false [ITTTTTTITITITIT
Atomics.compareExchange [TTTTTIT] SharedArrayBuffer
RNRNNRNRNNRNRNNRNRNNRNRNEENY SharedArrayBuffer
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