Pa3zpaboTtka noa WebAssembly:
peanbHble rpabam u npumepboil

AHgpen Harnx (MHetpa)




HeMHOro o6o MHe

* 3aHMMaKCb BEOOM C NpoLNOro BeKa



L

S
[ = INDER 3N

W W ONSTRUCTION f@ Ny
[ S
== —

R o el bl I oo rse. 3 v
(% NS ‘% ’7-:3 -

S e N JEi CONSTRUCTIONZ e i

('-

-
N AN -
|
|

5318000 | [l s @2 T e | & [

3 g . - /Not Ontine l" 8 \ltl\‘idi Ooaidieadl
B Ry o o o, 17 I . _ 5 : ] ~£ Ohjetl] 16 sontatuion
j : h :

Usechll Tigs
W 1) theimg WL

E
N

!" ?‘

L Ixader 2015 Maseat. 953
g Frodoction of the pege commsnoed, & began

T'm the coolest m the world and everythang i do 15 cool. So the followang
pape of pictures of me and my fmends 15 cool

looking for s Eispls way 0 geasrsts
mrcaecves Code, causw I am 3ot =T eXpest &t

jmvascTipt.

Rl Ceesain kom'a 3 s129.3
@ Wn acm departin e 109, Our nees
T misicn Ly ts $008 SUTETOT R
WY iy samage caused by

Yosmratioe S
the Dowsnion.

Beverfiteall's

BRICHEELE L2200t 0 @

RAITIANS nome

‘Hello! Welcome to my net home.






i~
o

=)

Frontend




i~
o

=)

Frontend




i~
o

=)

Frontend




Frontend

Native

A o
mo

~r



Frontend

Native

A o
mo

~r



10

— Tunorpadg

MKa «KPynuT»!



O‘O_DA'...O_.IQQ.Q_IOQ.tc.gll'.-og_al

fr.,_“-zmzsze

Stefan Kihn


https://commons.wikimedia.org/wiki/User:Stefan_K%C3%BChn

[1lnaH ooknana

1. Kak mbl BHegpsnu Webassembly
2. 3a4yeM OHO BaM
3. Kak noBTOpUTbL y CebH
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[ThaTopMbl
Windows, Linux, Android, i0S, Web, Tizen
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[ThaTopMbl
Windows, Linux, Android, i0S, Web, Tizen
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[ThaTopMbl
Windows, Linux, Android, i0S, Web, Tizen
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[ThaTopMbl
Windows, Linux, Android, i0S, Web, Tizen
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3agadva

[lopTupoBaTb C++ npunoxeHue B bpaysep,
B3STb MaKCMMYM rOTOBOr0O KO3
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' emscripten

* Boccospact cpeny anga C++ npunoxeHus
* [IpobpocuT 06bekTbl U3 C++ B JS
» [lacT BbI3BaTb JS-KOAO N3 C++
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[lepBaga MbIC/Nb

«Cenyac NpoCTo CKOMNUAMPYeEM 4vepes
Emscripten v Bcé 3apabotaet!»
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MakcMManbHO YMeHbLLUTb pasmep
KoaoBOW 6a3bl
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ApXUTEKTYpPA
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ApXUTEKTYpPA

HTTP Proxy
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ApXUTEKTYpa

HTTP Proxy

P2P

-
-
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ApXUTEKTYpa

HTTP Proxy

-
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OrpaHuyeHmna Wasm  “We ‘e W

* BbinonHsaeTca B necovHmue bpaysepa
* He MoxeT 60nblue, yemM Moxert JavaScript
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UeM 3aMeHdgemM?

C++ Wasm + JS
-ileSystem Cookie, LocalStorage, IndexedDB
Network XHR, fetch, WebSocket
Random Math.random()

Async Poll + setTimeout()
5D Canvas, WebGL
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HTTP
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Peannsyu!
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Peannsyu!
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CobpaTb JS

o ESS
* OToenbHbIK Pann
* [nobanbHas nepeMeHHas
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Webpack

- MODULARIZE
» Babel ignore
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SINGLE FILE
100 Mb B 6baHan!

* K3WMPOBAHME

* 3aro0JI0BKM

* COXKaTume

* MOTOKOBAs KOMMUASALIUS
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Thenable

* .then()
 Ho 310 He Promise
 ObepHEM camu
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[TpoMupmnumnpyem

return new Promise((resolve, reject) => {
Module(config).then((module) => {
resolve(module);
1)
1)
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[TpoMupmnumnpyem

Module(config).then(

)5
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[lpoMUpnunpyem

(module) => {
resolve(module);

¥
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CTrapT Moayns

Module[ 'then'] = function(func) {
if (Module['calledRun']) {
func(Module);
} else {
Module[ 'onRuntimelInitialized'] = function() {
func(Module);
}s
}
return Module;

}s
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CTrapT Moayns

func

Module[ 'onRuntimeInitialized'] = function() {
func(Module);

}s

58



CTrapT Moayns

func
if (Module['calledRun']) {
func(Module);

¥
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Ynutaem goKyMeHTauuto

If a promise is resolved with a thenable that participates in a circular thenable chain, such that the recursive
nature of [[Resolve]](promise, thenable) eventually causes [[Resolve]](promise, thenable) to be
called again, following the above algorithm will lead to infinite recursion. Implementations are encouraged, but
not required, to detect such recursion and reject promise with an informative TypeError as the reason. [3.6]

https://promisesaplus.com/#point-65 ‘
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https://promisesaplus.com/#point-65

PeKkypcusg

Promise: resolve(module) — Thenable?

61



PeKkypcusg

Promise: resolve(module) — Thenable?
— module.then(resolve)
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PeKkypcusg

Promise: resolve(module) — Thenable?
— module.then(resolve) — Module.calledRun!
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PeKkypcusg

Promise: resolve(module) — Thenable?

— module.then(resolve) — Module.calledRun!
— resolve(module)

64



PeKkypcusg

Promise: resolve(module) — Thenable?

— module.then(resolve) — Module.calledRun!
— resolve(module) — Thenable? — ...
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NTaK:

 Moaynb ckoMNUMANMpoBanu
* JS cobpanu

* PROFIT?
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KAK CBA3ATb A BA MUPA
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KakK cBg3aTb ABa Mupa?

» ccall + cwrap (plain C functions)
* WebIDL Binder (C++ functions, classes)
* Embind (C++ < JS)

4
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Embind

* Bbi3biBatb B JS pyHKUMM C++

* Co3paBatb JS-06bekTbl M3 C++ K1accos

* Obpawartbca n3 C++ koga kK APl bpay3epa
* Peanun3zoBatb Ha JS nHTepgpenc C++
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Warning

Beware of C++




MHTepdpenc C++ B JS
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MHTepdenc B C++ &

class HTTPClient {
public:
virtual std::string get(std::string url) = 0;

s
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MHTepdpeinc B C++

get(std::string url)
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MHTepdpeinc B C++

std: :string
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Wrapper

class HTTPClientWrapper
: public wrapper<HTTPClient> {

EMSCRIPTEN WRAPPER(HTTPClientWrapper);
std::string get(std::string url) {

return call<std::string>("get", url);

s
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Wrapper

class HTTPClientWrapper
: public wrapper<HTTPClient> {

EMSCRIPTEN_WRAPPER(HTTPClientWrapper);
std: :string get(std::string url) {

return call<std::string>("get", url);

s
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Wrapper

class HTTPClientWrapper
: public wrapper<HTTPClient> {

EMSCRIPTEN_WRAPPER(HTTPClientWrapper);
std::string get(std::string url) {

return call<std::string>("get", url);

s
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Binding

EMSCRIPTEN BINDINGS(HTTPClient) {
class <HTTPClient>("HTTPClient™")
.function("get",
&HTTPClient: :get,
pure_virtual() )
.allow subclass<HTTPClientWrapper>
("HTTPClientWrapper");

78




Binding

class <HTTPClient>("HTTPClient")
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Binding

.function("get",
&HTTPClient: :get,
pure_virtual() )
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Binding

.allow subclass<HTTPClientWrapper>
("HTTPClientWrapper");
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B JS (extend)

var HTTPClient =
Module.HTTPClient.extend("HTTPClient", {
get: function(url) { .. },

})s

var clientl new HTTPClient();
var client2 = new HTTPClient();

82
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B JS (extend)

Module.
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JS



B JS (extend)

Module.HTTPClient.
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JS



B JS (extend)

Module.HTTPClient.extend(

)5
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B JS (extend)

get: function(url) { .. },
}

86

JS



B JS (extend)

var clientl = new HTTPClient();
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JS



B JS (extend)

var client2 = new HTTPClient();
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JS



B JS (implement)

var impl = {
get: function(url) { .. }
}s

var client = Module.HTTPClient.implement(impl);

ALS
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B JS (implement)

var impl = {
get: function(url) { .. }
}s

90



B JS (implement)

Module.HTTPClient.implement(impl);

Jrr
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B JS (implement)

var client =

92



[lepenatb B C++

var app = Module.makeApp(client,

93
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[lepenatb B C++

Module.makeApp (
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[lepenatb B C++
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client, ..

JS



[lepenatb B C++

var app
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JS



Bbi30B JS n3s C++

val client = val::global("client");

client.call<std::string>("get", val(...) );
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Bbi30B JS n3s C++

val::global("client™)

98



Bbi30B JS n3s C++

.call

99

llget [ 1]



Bbi30B JS n3s C++

val

val(...)
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OwnbKMm BUHAOAMNHIA N2 "4

» TypeError: webNode.initialize is not a function
at Bytefog.initWebNode (Bytefog.js:197)
at Bytefog.create (Bytefog.js:99)
at Bytefog.js:74

» Uncaught (in promise) TypeError: handle[name] is not a function VM2955:6
at methodCaller unsigned$int $JSHlsClientListener_ std$$string$ (eval at new_ (bytefog-web
node.js:6453), <anonymous>:6:26)

v BindingError
message: "function WebNode.initialize called with 4 arguments, expected 5 args!"
name: "BindingError"
stack: "BindingError: function WebMNode.initialize called with 4 arguments, expected
UnboqutypeError {name: "UnboundTypeError"”, message: "Cannot call JSSecondaryChannel.onIncommingConnecti..S
Cannot call JSSecondaryChannel.o..://l49-145-77.cn.ru:8080/dist/bytefog. j5:2757:18)")
message: "Cannot call JSSecondaryChannel.onIncommingConnection due to unbound types: NSt3__218shared_ptrl

name: "UnboundTypeError"
stack: "UnboundTypeError: Cannot call 1SSecondaryChannel.onIncommingConnection due to unbound types: NSt

HOLY
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N30eraem ownmboK

 CoBnagarwT UMEHa

* CoBnaparT TUMbI

« CoBnagaeT KOIMYECTBO NapaMeTpoB
* KoppekTHbIM CMHTakcuc Embind

* JS-peanusaums

102



Extend vs. Implement ¢

* extend pacwmpsaeTt nHTepdenc
* CKpbIBaeT OWKNOKM BUHAMHTA

PewweHue:
* MCNonb3oBaTb implement, oH cTpengeTt cpasy

°* MUCATb TE€CTbl HA KaXXabl1 MEeTOA

103 ]



Extend u ES6 Ny

e extend HecoBMeCTUM C Knaccamm
e BHMMaHMe: KocTbinb!

function enumerateProto(obj) {
Object.getOwnPropertyNames(obj.prototype)

.forEach(prop =>
Object.defineProperty(obj.prototype, prop,

{enumerable: true})

)}

104 i L



[TaMaTb

* SD-KkayecTBO — BCe XOpOLo
* FullHD — out of memory

« TOTAL MEMORY

« ALLOW MEMORY_GROWTH
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ALLOW MEMORY GROWTH

16



ALLOW MEMORY GROWTH

16 32




ALLOW MEMORY GROWTH

64

16 32




ALLOW MEMORY GROWTH

128
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ALLOW MEMORY GROWTH
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ALLOW MEMORY GROWTH

256

128

1

64
iz VA 1



ALLOW MEMORY GROWTH

256

192

128

o |
/%



TOTAL MEMORY *= 1.5
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TOTAL MEMORY *= 1.5
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TOTAL MEMORY *= 1.5
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TOTAL MEMORY *= 1.5
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[TaMaTb

* SD-KkayecTBO — BCe XOpOLo
* FullHD — out of memory

« TOTAL MEMORY

« ALLOW MEMORY_GROWTH

* Milcnonb3ynte nx KOMOMHALMIO
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DI """
class App {

constructor(httpClient) {
this.httpClient = httpClient

¥
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DI e e e

Module.App.extend(

"App" 5
new App(client)

121



PelwweHune

class App {
__construct(httpClient) {
this.httpClient = httpClient
this. parent. construct.call(this)

¥
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PelwweHune

__construct(httpClient) {
this.httpClient = httpClient

123



PelwweHune

this. parent. construct.call(this)

124 i



PelwweHune

const appConstr = Module.App.extend(
"App" 5
new App()

const app = new appConstr(client)
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PelwweHune

const appConstr = Module.App.extend(
"App" 5
new App()

126



PelwweHune

const app = new appConstr(client)
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[lepenayva ykasatend “We ‘W W

get( url)

get( url, listener)

128 i (W



[lepenayva ykasatend “We ‘W W

function get(url, listener) {
fetch(url).then((result) => {
listener.onResult(result)

1)
¥
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[lepenayva ykasatend “We ‘W W

listener

130 I 1



[lepepaya ykasaTtena ‘W W ‘W

fetch(url).then(

)
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[lepenava ykasatenad “We ‘“We ‘W

listener.onResult(result)
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[lepenayva ykasatend “We ‘W W

function get(url, listener) {
fetch(url).then(

)

133 I )



[lepenayva ykasatend “We ‘W W

function get(url, listener) {
fetch(url).then(

)

73
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[lepenayva ykasartena ‘“We W W

function get(url, li*ner) {

¢
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[lepenava ykasatenad “We ‘“We ‘W

listener.onResult(result)

136 i !



[lepenayva ykasatend “We ‘W W

listener.onResult(result) // error

.f« :
137 I '



PelwweHune

function get(url, listener) {
const listenerCopy = listener.clone()
fetch(url).then((result) => {
listenerCopy.onResult(result)
listenerCopy.delete()

1)
¥
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PelwweHune

const listenerCopy = listener.clone()

4
139 L



PelwweHune

listenerCopy.onResult(result)

140



PelwweHune

listenerCopy.delete()
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3anmcaTtb B NaMaTb WASM Ve

new Uint8Array(..);

var newData

var size = newData.bytelLength;
var ptr = Module. malloc(size);

var memory = new Uint8Array(
Module.buffer, ptr, size

)5

memory.set(newData);

142



3anmcaTtb B NaMaTtb WASM We W

new Uint8Array(..);

var newData

.f« :
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3anmcaTtb B NaMaTtb WASM We W

var size = newData.bytelLength;

.f« :
144 I '



3anmcaTtb B NaMaTtb WASM We W

var ptr = Module. malloc(size);

Il
145 i J



3anmcaTtb B NaMaTtb WASM We W

Module.buffer

146 i (W



3anmcaTtb B NaMaTtb WASM We W

var memory = new Uint8Array(
Module.buffer, ptr, size

)5

.f« :
147 I '



3anmcaTtb B NaMaTtb WASM We W

memory.set(newData);

.f« :
148 I .



OCY -

* AdBlock, AdBlock Plus, uBlock Origin
« 3rd-party .wasm 6nokupyetca cnmckoM RU AdList

.wasm|$third-party,xmlhttprequest,domain=~lite.boxshot.com

* PeweHue: xpaHTb HA CBOEM [IOMEHE
* PeweHue: neperMeHoBaTb .wasm-@amnn

https.//forums.lanik.us/viewforum.php?f=102

149
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[TpogaKLUH

* He HY)XHO YyCTaHaB/INBATH

* EanHas koposas 6asa

* OTnagka Ha pa3HbixX nnaTdopMax
* bbiCcTpbIiN penus

* bbicTpas obpaTHas cBA3b

151



rae NAPUMEHUTD?
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ILOCTYMHbIE A3bIKW

o C/C++

e Rust

* Lua, Perl, Python, PHP, etc.
* GO

o Kotlin/Native

https://github.com/appcypher/awesome-wasm-langs
https://stackoverflow.com/a/47483989

153
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@ & unity o

UNREAL UNIGINE&E

ENGINE engine of virtual worlds
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O6paboTKka AaHHbIX

* U300paxeHus
* 3BYK

* BUAEO

* apXUBbI
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swme  Neural Networks ...
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Google
Compact Language Detector 3

00O Softmax Layer
CY Y YY) Hidden Layer

T

Embedding L
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Input text: banana
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wot
mspector com

soutu (WGID)

Hauano > penneu

Ha 3T0¥ CTpaHuLe MOXHO 3arpyXaTte CBOU penaeu bauTy win npocmatpusars blitz pennew, 3arpykeHHbie apyrumu. OTnpassTe pennei Ha
replays@wotinspector.com , utobbl OH NoABKACA B Baze AaHHBIX, ¥ NOAYUMTE CCbINKY Ha CKauMBaHue.

[£4 AMX 30 1er prototype, Jwenon

2 Nightwalker181.eu
® 04:47 MOCMOTPETh OHNANH

o AMX 30 1er prototype




OpenCV




Your laptop needs more Sass. Grab a set of Sass stickers now.

INSTALL

LEARN SASS BLOG DOCUMENTATION GET INVOLVED

CSS with superpowers

Current Releases:

Dart Sass 1.15.1

LibSass3.5.5

Sass is the most mature, stable, and powerful
professional grade CSS extension language in

the world.

Ruby Sass 3.7.2 implementation Guide




Pull requests Issues Marketplace Explore

' sass / node-sass O Watchv 171 rstar 5695  YFork 797
<> Code Issues 107 Pull requests 27 Projects 1 Insights

ﬂ Node.js bindings to libsass https://npmjs.org/package/node-sass

noge-sass 105ass SCSS sass-hle scss-hiles

P 2,394 commits ¥ 11 branches > 188 releases A% 170 contributors s MIT

Branch: master v New pull request Create new file  Upload files  Find file Clone or download ¥

. xzyfer Update changeiog Latest commit dfelfes 4 days ago
s .github Remove custom issue template 5 months agc
& bin Clarify docs for --source-map. Closes #1026 6m

] lib feat: Add detecton for Node

B media add logo - fixes #327 5 years ag
B memory-tests Add Isolated Memory Leak Scenarios year ag

@ scripts Fix wrong binary encoding



Supported Environments

(O Architecture Node
Windows x86 & x64 0.10,0.12,1,2,3,4,5,6,7,8,9, 10, 11
OSX x64 0.10,0.12,1,2,3,4,5,6,7,8,9, 10, 11
Linux* x86 & x64 0.10,0.12, 1, 2,3,4,5, 6, 7, 8**, 9** 10**A, 11**
Alpine Linux x64 4.6,7,8,9, 10, 11
FreeBSD 10+ amd64 4,6,8,9 10

FreeBSD 10+ 386 4,6,8,9 10

164




Pull requests Issues Marketplace Explore

-/ kwonoj / libsass-asm OWatch> 2 Wunstar 27 YFork 1

<> Code Issues 3 Pull requests 1 Projects 0 nsights

WebAssembly based Javascript bindings for libsass

5ass wasm webassembly libsass 5a55C

0 178 commits U 2 branches v 4 releases &2 2 contributors s MIT

Branch: master v New pull request Create new file  Upload files = Find file Clone or download ~

= kwonoj Merge pull request £57 from Oxfiotus/patch-1 Latest commit a9sdaa2 13 days ago

B vscode build(editor): editor config

B spec feat(cli): initial cli entrypoint 4 nths ag
i src build(package): bump up dependencies 24 days aqc
gitignore build(package): bump up libsass 24 days aqgc
.npmignore build(ignore): update ignare list 23 days age

] J
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Turn |ldeas Into
Products Faster

Design, prototype, and gather

feedback all in one place with Figma.

Available online; on Windows, Mac or Linux

Features Pricing Careers Blog Sign In

a Password Library

Metro Station
Back

bay

e Up

Vacuum Cieaner



l‘J Visual Studio Code Docs  Upd

(Y]

tes Blog Community Extensions FAQ £ Search Docs 4 Download

D
i

C

www.is X  package README m

ke @ < import app frot app';
O e e I Ing . = ¢ debugModule = require('de );

,O - O PR 3 t http = require('http’);
ot C# for Visual Studio Code (p.
e e l n e & — == debug = debugModule( : t t:server');
o
Python *hkh ok
® e Unting, Debugging (mult-L.. port normalizePort(process.env.PORT || %8');
- app.set{(|'port’, port));
Debugger for Chrome T et
L-] q Debug your JavaScript code.. -0 CSSSy sRule
Download for Windows estall ser &= ox
Stable Buiid CU/Ces ook kK server.li @ ox
Compiete C/C++ language Server.on g im
X tnstall server.on p
ShNoe e L e T Go kA i
0 Rich Go language support f... -
h install >
@@ WM;'ES S T;L:gﬂ' t normalizePort(val: any) er|string|boolean {
@ .. e et port = parselnt(val, 18);
©master C11131 QO0AD In9. Col21 Spaces2 UTF8 LF TypeSaipt @

<D S

IntelliSense Debugging Built-in Git Extensions



A AUTODESK AUTOCAD' Home > Geospatial Sample.dwg (View-only) @ 6%

With an AutoCAD or AutoCAD LT subscription, you get access to drafting, modifying, and mar.. Learn More > Already have a subscription? Get Access >

e Object Properties S
| il < ¥\ A
d i \O 8 B © 3
Views Laye Waterlines g
R, T—
B oylaver
]
Prop. Linetyps BylLayer \
Linetype scate 1.0000
% style Standard
Layers —
Standard _\ 3
Mleader style Standard
~
L=
3 ¥ —
Settings | S ——r
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JSLinux

Run Linux or other Operating Systems in your browser!

The following emulated systems are available:

CPU

x86
| x86
x86
| x86

riscvod

riscved

riscve4d

riscve4

OS (Distribution)

Linux 4.12.0 (Buildroot)
Linux 4.12.0 (Buildroot)

Windows 2000
FreeDOS

Linux 4.15.0 (Buildroot)
Linux 4.15.0 (Buildroot)

Linux 4.15.0 (Fedora 29)

Linux 4.15.0 (Fedora 29)

User
Interface

Console

X Window

Graphical

VGA Text

Console

X Window

Console

X Window
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VEsync

access
Yes
Yes
No
No
Yes

Yes

Yes
Yes

Startup

Link

click here

click here

click here

click here

click here

F ‘
=
jme:

Config
url
url
url
url
url
url
url

Comment

Right mouse burton for the menw.

Right mouse butron for the menu,
Warning: longer boot time.

Warning: longer boot time. Right mouse button for the menu,

A
mno

—
<

—



@ https://bellard.org

elcome to JS/Linux (x86)

Use 'vflogin username' to connect to your account.

ou can create a new account at https://vfsync.org/signup .
Use 'export_file filename' to export a file to your computer.
Imported files are written to the home directory.

[root@localhost ~]# 1s
hello.c
[root@localhost ~]# 1s /
' linuxrc
1ib32
[root@localhost ~]# uname -a

Linux localhost 4.12.0-rc6-g48eclfO-dirty #21 Fri Aug 4 21:02:28 CEST 2017 i586
NU/Linux

[root@localhost ~]#




[ Jstinux x +

& > C & https//bellard.org/jslinux/vm.htmli?url=https://bellard.org/jslinux/buildroot-x86-xwin.cfg&graphic=1

The Dillo web browser is Free Software under the terms of version 3 of the GPL. This
means you have four basic freedoms:

* Freedom to use the program any way you see fit
* Freedom to study and modify the source code
* Freedom to make backup copies.
» Freedom to redistribute it.
The GPL is the legal mechanism that gives you these freedoms. It also protects you from

having them taken away: any derivative work based on the program must be under GPLv3
as well

has plenty of options to
modify it to your taste.

* The right mouse button by
links. images, forms, the B

* Cookies are disabled bry'd i

< Workspace 4 »
|Paste Here P lL
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A
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O Stinux X +

< (& @ https//bellard.org/stinux/vm.himi?url=https://bellard orgstinux/win2kcfglimem=192&graphic=18w=1024&h=T58

Local Disk (C:) ~ .:.!QJ.!’

| Fle Edt Vew Favorkes Toos Help 7
| ek - = - (3| Qoearch [hFoders (PHstory |5 0T X 0 | ER- : |
|| Address [ Local Disk (C2) x| @

-1 O Name - | | Modifiad
= L) (J0ocuments and s... 7/8]2017 6:26 M

= CIProgram Fies 7/8/2017 6:27 P
Local Disk (C:) Clwmar 7/8/2017 £:26 BM
FautopEc 7/8/2017 6:33 P
Select an item to view RS (&) boot igurati 7/2242017 7:37 PM
description. %] CONFIG.5YS 7/8{2017 6:33FM

Capacky: 0.99G8
Internet [ Used: S22 M8

Explorer

[ Free: 499 M8

2]
D+ Browser

»

2]
Mozila Firefox

nnect to
the Internet

Hstort| | 4 & 5 @ | [Stocalvisk (@
Pasie Here /l »

B saiem



[0e MOXXHO NPUMEHUTL?

* 3D-rpagumka

e 06paboTka AaHHbIX, BbIYMCIEHUS

 Heunpocetn B ML-Mogenu B bpaysepe

« Kpuntorpadusa B 6paysepe

* [lepeHoOC BblYMCNEHWNI K MONb30BATENIO

* HatmusHble 6UbnnoTekn B bpaysepe
 HaTtusHble Moaynu Node.js KpoccninatpopMeHHO
* OnNTMMKU3aLUUSA NPOU3BOAUTENBHOCTH

* [lopTnpoBaHue cBOEro Koaa
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CI pipeline

CE




CI pipeline

G > git -




CI pipeline

G - Qgit - compile =
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CI pipeline

G > Qgit - compile - copy >
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CI pipeline

e > Qgit -> compile - copy = ." >

/I\

JS
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CI pipeline

e - 0git - compile = copy = ." - G

/I\

JS
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CI pipeline

G > Qgit - compile - copy > ." > “ - tests

/]\

JS

T
no\
st
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* Bkntountb Chrome DevIlools Experiments
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€ Devioo's - localhost:8080/
(% ﬂ Elements Console

Page  Filesystem »

*O top
v localhost:8080

v B wasm-0000006e

» e 00100

» B 00200

» B 00300

v Bg 00400
. wasm-0000006e-400
1 wasm-0000006e-401
- wasm-0000006e-402
[ wasm-0000006e-403
1 wasm-0000006e-404
. wasm-0000006e-405
1 wasm-0000006e-406
. wasm-0000006e-407
| wasm-0000006e-408

.

Sources

A Network

Performance

[E wasm-0000006e-400 X

Memory

Application

Security

all

Audits EditThisCookie

nod e o0

1 func $__ZNSproxy23PlaylistMetadataAdapterD@Ev (param i32) * ¥ Threads
2 (local i32 i32 i32)

3
a
5
6
8
9

11
12
13
14
15
16
17

18

get_global 12
set_local 3
get_global 12
i32.const 16
i32.add
set_global 12
get_global 12
get_global 13
i32.ge_s
if
i32.const 16
call 3
end
get_local @
set_local 1
call 107

19 end

20

I wasm-0000006e-409 » {1} Line 1, Column 1

* Main
» Watch
¥ Call Stack

Not paused
¥ Scope

Not paused
¥ Breakpoints

¥ wasm-0000006e-400:7
i32.add

¥ wasm-0000006e-400:10
get_global 13

» XHR/fetch Breakpoints

* DOM Breakpoints

» Global Listeners

» Event Listener Breakpoints




€@ Deviools - localhost:8080/

* 4l

Page
*O top

Elements Console

Filesystem »

v localhost:8080

bytefog.js

» S (no domain)
» O cdnjsdelivr.net
» O cdn.ravenjs.com
* wasm
v B wasm-0000006e
» e 00100
» B 00200
» B8 00300
¥ B 00400

. wasm-0000006e-400
1 wasm-0000006e-401
- wasm-0000006e-402
[ wasm-0000006e-403
1 wasm-0000006e-404
. wasm-0000006e-405
1 wasm-0000006e-406
. wasm-0000006e-407
| wasm-0000006e-408

Sources A Network

Performance

[E wasm-0000006e-400 X

Memory

Application

Security

all

Audits EditThisCookie

ve @

LI~ S S L

1 func $__ZNSproxy23PlaylistMetadataAdapterD@Ev (param i32) * ¥ Threads
2 (local i32 i32 i32)

get_global 12
set_local 3
get_global 12
i32.const 16
i32.add
set_global 12
get_global 12
get_global 13
i32.ge_s
if
i32.const 16
call 3
end
get_local @
set_local 1
18 call 107
19 end
20

3
a
5
6
8
9

11
12
13
14
15
16
17

I wasm-0000006e-409 » {1} Line 1, Column 1

* Main
» Watch
¥ Call Stack

Not paused
¥ Scope

Not paused
¥ Breakpoints

¥ wasm-0000006e-400:7
i32.add

¥ wasm-0000006e-400:10
get_global 13

» XHR/fetch Breakpoints

* DOM Breakpoints

» Global Listeners

» Event Listener Breakpoints




OTnaaka

« Bkntountb Chrome Deviools Experiment
* Mlwem no Homepy B .wast panne (-g4)
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ﬁvrew bytefog-webnode_.wast - Far 3.0.5254 x64

(func $ cxx global var init (; 125 ;)
(local $1label i32)
(local $sp i32)

(set local $sp

(get _global $STACKTOP)
)

;3@ E:/ work/bfg/bytefog/parts/libcross/src\optional:10:0
(call $ ZNSténone tC2Ev

(i32.const 202404)

)

(return)
)
(func $ ZNSténone tC2Ev (; 126 ;) (param $$0 i32)
(local $%1 i32)
(local $label i32)
(local $sp i32)
(set_local $sp
(get _global $STACKTOP)
)
(set_global $STACKTOP
(i32.add
(get _global $STACKTOP)
(i32.const 16)
2 3 4

¥,
@)
~J
[0.2]

10

11

12



ﬁvrew bytefog-webnode_.wast - Far 3.0.5254 x64

(func $ cxx global var init (; 125 ;)
(local $1label i32)
(local $sp i32)
(set local $sp
(get _global $STACKTOP)
)
;3@ E:/ work/bfg/bytefog/parts/libcross/src\optional:10:0
» _ZNSténone tC2Ev
onst 202404)

r-eturn)
)
(func $ ZNSténone tC2Ev (; 126 ;) (param $$0 i32)
(local $%1 i32)
(local $label i32)
(local $sp i32)
(set_local $sp
(get _global $STACKTOP)
)
(set_global $STACKTOP
(i32.add -]
(get _global $STACKTOP)
(i32.const 16)
1 2 3 4

¥,
@)
~J
[0.2]
\O

10 11 12



SourceMap

* Tonbko B FireFox

* --sourcemap-base=http.//localhost/
« JlocTyn K ucxogHukam no http

* ABCONIOTHbIE NMYTM HE roaaTCs

* [lpobnema c «:» B NyTaX
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@ Vncrpymentii paspaboruska - https://localhost:8080/ s (] X
(@ {3 Wicnekrop B Kowcons [ Omagumk () Cuam @ Npodaiinep 4k Mamare = Cere 8 Xpanunuuse = =

main.cpp X message.cc » B D 3 P @)

IR BmaveVD

&

VcTousmku Koutyp

v 63 localhost:8080 A 1 #include PRECOMPILED_HEADER_H
0 (index) ; #include “webpode/webnode_NodeImpl.h (wasmcall) N.COI
v [ source : webnode: :NodeImpl webNade; (wasmcall) D:0
v parts 6 void log message(int level, const char* mark, const std::strin
B (wasmcall) D:0
» [ libeross/src 8 webnode: :NodeImpl* GethebNode() {
» [ libproxy/sre log_set_handler(log_message); dynCall_ii_4377 SOURCEsource1868; 4
10 return &webNode;
¥ [ webnode/src 1} getWebNode SOURCEsource1870; 7
gl 12
’ D blndmg 13 o B ) .
14 namespace utils { initWebNode Bytetogjs: 159
» B os i P
» 7 webnode 16 void (*assert_handler_fn)() = nullptr; create Bytefog.is: 99
17
Pl webproxy 18 void log assert(const char* exprstr, const char* file, int
™ main.cpp 19 LOG_ERROR("Assertion (Xs) failed in %s:%d in function
1ain.cpp e }
» [ target/emscripten-windows 21 P
a3s b bl
. 22 void log unexpected(const char* file, int line, const char ROHYIR-ENA
JS bytefog,js 23 LOG_ERROR( "Unexpected execution path in Xs:%d in funct
™D 24 } ¥ Cbnacrin
o 25
» £9 cdnjsdelivr.net 26 void internal_unlikely(const char* file, int line, const ¢ 6"0'“:30(‘:3"’
27 var(:
b &3 cdn.ravenjs.com 28 } vari: 205824 E
v £ wasmy// ;Z } » Broxuposatb

» Bnoxwposats

< > P Window: Global v
™ htefan ic-3h?ahh?653050ar8 )
~ RS A & (M3 bytefog,js:3b2ebb2e53050ec8) ?

¥ [ localhost:8080




@ Vncrpymentii paspaboruska - https://localhost:8080/ s (] X
(@ {3 Wicnekrop B Kowcons [ Omagumk () Cuam @ Npodaiinep 4k Mamare = Cere 8 Xpanunuuse = =

main.cpp X message.cc » B D 3 P @)

IR BmaveVD

&

VcTousmku Koutyp

v 63 |ocal A 1 #include PRECOMPILED_HEADER_H
iy 2 winclude “webpode/webnode_Nodelmpl.h® (wasmcall) IN.COI
Ul (m 3
v [ source : webnode: :NodeImpl webNade; (wasmcall) D:0
v parts 6 void log message(int level, const char* mark, const std::strin
B (wasmcall) D:0
» [ libeross/src 8 webnode: :NodeImpl* GethebNode() {
» [ libproxy/sre log_set_handler(log_message); dynCall_ii_4377 OURCEsourca1868; 4
10 return &webNode;
¥ 3 webnode/src 1} getWebNode SOURCEsource1870: 7
a1s o 12
’ D bmdmg 13 L . y .
14 namespace ‘utils { intWebNode Bytefagys: 159
» B os i P
» 7 webnode 16 void (*assert_handler_fn)() = nullptr; create Bytefog.is: 99
17
Pl webproxy 18 void log assert(const char* exprstr, const char* file, int
™ main.cpp 19 LOG_ERROR("Assertion (Xs) failed in Xs:%d in function
1ain.cpp o }
» [ target/emscripten-windows 21 p
R ’ . N a3s b bl
. 22 void log_unexpected(const char* file, int line, const char ROHYIR-ENA
JS bytefog,js 23 LOG_ERROR( "Unexpected execution path in Xs:%d in funct
™D 24 } ¥ Cbnacrin
o 25
» £9 cdnjsdelivr.net 26 void internal_unlikely(const char* file, int line, const ¢ & B/IOKVpOBaTL
27 vard: 0
b &3 cdn.ravenjs.com 28 } vari: 205824 E
v £ wasmy// ;Z } » Broxuposatb

» Bnoxwposats

< > P Window: Global v
™ htefan ic-3h?ahh?653050ar8 )
~ RS A & (M3 bytefog,js:3b2ebb2e53050ec8) ?

¥ [ localhost:8080




@ Vncrpymentii paspaboruska - https://localhost:8080/ s (] X

@ L3 Wucnexrop B Kowcons

VcTousmku Koutyp

v 63 localhost:8080
(Y (index)
¥ [ source
v [ parts
» [ libcross/src
» [ libproxy/src
¥ 3 webnode/src
[ binding
» Oos
[ webnode
3 webproxy

v

v

v

1 main.cpp

» [ target/emscripten-windows
JS bytefog.js
BbD

£9 cdnjsdelivr.net

w

v

&% cdn.ravenjs.com
&9 wasmy//
¥ [ localhost:8080

<

™ hutefon is:3h2ahh2a53N5NarR

 Omaninx  {} Cuan @ Npodaitnep R Namate = Ceme 8 Xpanunnuwe HEBESa 0

= main.cpp X message.cc » B D 3 P @)

IR BmaveVD

A\ 1 #include PRECOMPILED_HEADER_H
2 winclude “"webpode/webnode_NodeImpl.h® (wasmcall) NN.COI
3
4 webnode: :NodeImpl webNode; -
(wasmcall) D0
void log message(int level, const char* mark, const std::strin
(wasmcall) D:0
webnode: :NodeImpl* GetWebNode() {
log_set_handler(log_message); dynCall_ii_4377 SOURCEsourca1868: 4
10 return &webNode;
1} getWebNode SOURCEsource1870; 7
12
3 initWebNod Bytefog js: 159
14 namespace utils { idobbi " g eggs: 1Y
15 - :
16 void (*assert_handler_fn)() = nullptr; create dytefog.s: 339
17
18 veid log assert(const char* exprstr, const char* file, int
19 LOG_ERROR("Assertion (Xs) failed in Xs:%d in function
20 }
21 p
3 < 5 R a3 b bl
22 void log_unexpected(const char* file, int line, const char SRV
23 LOG_ERROR( "Unexpected execution path in Xs:%d in funct
24 } ¥ Obnactu
25
26 void internal_unlikely(const char* file, int line, const ¢ & B/IOKVpOBaTL
27 var(: 0
28 } varl: 205824 E
29 } » Broxuposatb
30
» Bnoxwposats
< > P Window: Global v

> & (M3 bytefog,js:3b2ebb2e53050ec8) 7




@ Vncrpymentii paspaboruska - https://localhost:8080/ s (] X
(@ {3 Wucnekrop B Kowcons [ Omagumk () Cum @ Npodaiinep 4k Mamare = Cere 8 Xpanunuue = =

&

main.cpp X message.cc » Bl D 3

IR DS

VcTousmku Koutyp

v 63 localhost:8080 A 1 #include PRECOMPILED_HEADER_H
D (index) ; #include “webpode/webnode_NodeImpl.h" (wasmcall) NN.COI
v [ source : webnode: :NodeImpl webNade; (wasmeall) 00
v parts 6 void log message(int level, const char* mark, const std::strin
7 (wasmcall) D:0
» [ libeross/src 8 webnode: :NodeImpl* GetWebNode() {
» [ libproxy/src log_set_handler(log_message); dynCall_ii_4377 OURCEsourc=1868: 4
10 return &webNode;
¥ 3 webnode/src 1} getWebNode SOURCEsource1870; 7
12
» [ binding 13 wbinscid ]
= A initWe e Bytetoqg.js: 155
» M os }451 namespace utils {
» [ webnode 16 void (*assert_handler_fn)() = nullptr; create Bytefog.js- 99
17
Pl webproxy 18 void log assert(const char* exprstr, const char* file, int
™ main.cpp 19 LOG_ERROR("Assertion (Xs) failed in Xs:%d in function
1ain.cpp o }
» O target/emscripten-windows 21 P
3 < 5 R a3s b bl
. 22 void log_unexpected(const char* file, int line, const char ROHYIR-ENA
JS bytefog js 23 LOG_ERROR( "Unexpected execution path in Xs:%d in funct
™D 24 } ¥ Cbnacrin
- 25
» £9 cdnjsdelivr.net 26 void internal_unlikely(const char* file, int line, const ¢ & B/IOKVpOBaTL
. ) 27 varQ: 0
69 cdn.ravenjs.com 28 } varl: 205824 E
v £ wasmy// ;Z } ¥ Broxuposatb

» Bnoxwposats

< > P Window: Global v
™ htefan ic-3h?ahh?653050ar8 )
~ RS A & (M3 bytefog,js:3b2ebb2e53050ec8) ?

¥ [ localhost:8080




@ Vkcrpymentii paspaboruska - https://localhost:8080/ s (] X
[ {3 WHcnexrop {} cum @ nNpodaiinep Lk Namars

BJ Kowcone [ Omnaaunx = Cere 8 Xpauunuuse

bytefog.js D « B D

ST Do

= bytefog.js:3b2ebb2e53050ec8 X
A ©0984C27 ) ~

McTousmnku KoHtyp

v £3 localhost:8080

00es4c27

(func $funclie

h 2 . (wasmec...
[ (index) 20884C27 (local $var® i32) (local $varl i32)
20084C28 get_global $globall2 e TSR o SR e
¥ [ source S00BACID $66. Tocis Sveid (wasmc... bytefog,js:3h2ebb2e53050ech: 1031744
v parts PROBAC2F i32.const 196616
2P084C33 call $funcea2 (wasmec... hytefogs:3b2ebble53050ec8: 5316307
» B3 libeross/src BPOBAC36 return
: 80esacis ) dynCall_ii_4377 SOURCEsourca1868; 4
» [ libproxy/src eo084c38  (func $funcl3l (result i32)
¥ [ webnode/src PBOB4C38 {local $vare 132) (local $varl 132) getWebNode SOURCEsourca1870: 7
80884C3C get_global $globali2
» [ binding BOOBAC3E set_local $Svarl o -
> ] @0984C48 i32.const 4143 initWebNode bytefog js: 41818
o 80084C43 call $func2589
> D webnode 20084C4s 132.const 196616 create bytefog,s: 41719
PORE4C4A return
» B3 webproxy eees4cac ) -
M : 88984C4C (func $funcl32 (param $var® i32) (param $varl i32) (¢
L] maincpp 90084C4AC {local $vard 132) (local $var5 i32) (local $varé i:
» B9 target/emscripten-windows 0e884C50 get_global $globali2
9 P 99024C52 set_local $varié PassepHyTe paas!
JS bytefog,js 20084C54 get_global $globali2
™D 8peBACSS §32.const 32 ¥ OBnactin
= 20084C58 i132.add
> cdn.jsdelivr.net 00084C59 set_global $globalil2 ¥ bBrokwposats
. 00884CS8 get_global $globali2 var(: 0
b €% cdn.ravenjs.com :gegazsg 5;; _global $globall3 vari: 205824
084C5 i32.ge_s
v . x - )
£ wasmy// 000BACER i bBaoxuposars
v [ localhost:8080 0088462 i32.const 32 ¥ Broxwposarts
. ©eesacss call $import3 P Window: Global
™ hutefon ic3hdahh2ae53050a-R 80934C66 gno
( L iint ‘4 oh FRSSH - CLFENAN , ( Y




@ Vkcrpymentii paspaboruska - https://localhost:8080/ s (] X

(3 {3 Wucnekrop B Koucone [ Omnagunx  {) Cuam @ Npogaiinep £k Namare = Cere 8 Xpauwanuse HBESQ0
VcTousmku KoHtyp = bytefog.js:3b2ebb2e53050ec8 x bytefog.js D « Bl D Y X ..':) @
ST Donavevo
v 69 localhost:8080 A 00084C27 ) ~
@ee84c27 (func $funcl3e ARsarr
[ (index) 20884C27 (local $var® i32) (local $varl i32) x
84C2 et_global
¥ [ source 22234223 ietﬁocal stgigbalu (wasmc... bytefogjs:2bZebble53050ech: 1031744
v parts PROBAC2F i32.const 196616
20984C33 call $funced2 (wasmc... bhytetogs.3b22bble53050ec8; 5316307
» 3 libeross/src 20884C36 return
. @0084C38 ) I i 7 SOURCEsource1868; 4
» O libproxy/sre ee084cas  (func $funcl3l (result i32) FCOILIAT f
¥ [ webnode/src PBOB4C38 {local $vare 132) (local $varl 132) getWebNode SOURCEsourca1870: 7
80884C3C get_global $globali2
» [ binding 00084C3E set_local $vari o o
> D s BPe84CAa i32.COﬂSt 4143 lnltWebNOde :.".!P?.UL; JS. 4 "]I:";
800884C43 call $func2589
» 7 webnode 20084C4E i32.const 196616 create bytefog.js: 41719
BORE4CAA return
» B3 webproxy @e0s4cac )
— R 82084C4C (func $funcl32 (param $var® i32) (param $varl i32) (¢ —
L main.cpp 90084C4AC {local $vard 132) (local $var5 i32) (local $varé i:
b : 69884C50 get_global $globali2
3 target/emscripten-windows i SeC T brerié Pa3BEPHYTHORAB!
JS bytefog,js 20084C54 get_global $globali2
™D 80084C556 i32.const 32 ¥ OBnactin
= 20084C58 i32.add
» €9 cdnjsdelivr.net 00084C59 set_global $globali2 v Gackvposam,
00884CS8 get_global $globali2 var(: 0
¥ &% cdn.ravenjs.com 80084C5D get_global Sgloball3 varl: 205824 E’]
v 3 wasmy// 22:2:22; ;zz.ge_s » BroxuposaTthb
v [ localhost:8080 0088462 i32.const 32 ¥ Broxwposarts
. ©eesacss call $import3 + P Window: Global v
(2 butefon is:3hJahh2e53060arR 80084C66 g~

< : > < B > ?




@ Vkcrpymentii paspaboruska - https://localhost:8080/ s (] X

(3 {3 Wucnekrop B Koucone [ Omnagunx  {) Cuam @ Npogaiinep £k Namare = Cere 8 Xpauwanuse HBESQ0
VcTousmku KoHtyp = bytefog.js:3b2ebb2e53050ec8 x bytefog.js D « Bl D Y X ..':) @
ST Donavevo
v 69 localhost:8080 A 00084C27 ) ~
@ee84c27 (func $funcl3e ARsarr
[ (index) 20884C27 (local $var® i32) (local $varl i32) x
84C2 et_global
¥ [ source 22234223 ietﬁocal stgigbalu (wasmc... bytefogjs:2bZebble53050ech: 1031744
v parts BROBAC2F i32.const 196616
20984C33 call $funced2 (wasmc... bhytetogs.3b22bble53050ec8; 5316307
» 3 libeross/src 20884C36 return
. @0084C38 ) I i 7 SOURCEsource1868; 4
» O libproxy/sre ee0s4cas  (func $funcill 32) FCOILIAT f
v [ webnode/src 2e0B84C38 {local $vare ocal $varl 132) getWebNode SOURCEsouUrca1870: 7
8e884C3C get_global $ 2
» [ binding 00084C3E set_local $vari o o
> D s BPe84CAa i32.COﬂSt 4143 lnltWebNOde :.".!P?.UL; JS. 4 "]I:";
86884C43 call $func2589
» 7 webnode 20084C4E i32.const 196616 create bytefog.js: 41719
BORE4CAA return
» B3 webproxy @e0s4cac )
— R 82084C4C (func $funcl32 (param $var® i32) (param $varl i32) (¢ —
L main.cpp 90084C4AC {local $vard 132) (local $var5 i32) (local $varé i:
b ” 69884C50 get_global $globali2
3 target/emscripten-windows i SeC T brerié PassepHyTh pAab!
JS bytefog,js 20084C54 get_global $globali2
™D 80084C556 i32.const 32 ¥ OBnactin
= 20084C58 i32.add
» €9 cdnjsdelivr.net 00084C59 set_global $globali2 v Gackvposam,
00884CS8 get_global $globali2 var(: 0
¥ &9 cdn.ravenjs.com 80084C5D get_global $globall3 varl: 205824 E
v 3 wasmy// 22:2:22; ;zz.ge_s » BroxuposaTthb
v [ localhost:8080 0088462 i32.const 32 ¥ Broxwposarts
. ©eesacss call $import3 + P Window: Global v
(2 butefon is:3hJahh2e53060arR 80084C66 g~

< : > < B > ?




@ Vncrpymentii paspaboruska - https://localhost:8080/

[ {3 WHcnexrop

WcTousmkn

v 63 localhost:8080
(Y (index)
¥ [ source
v [ parts
» [ libcross/src
» [ libproxy/src
¥ 3 webnode/src
[ binding
» Oos
[ webnode
3 webproxy

v

v

v

1 main.cpp

» [ target/emscripten-windows

JS bytefog.js
BbD
» £9 cdnjsdelivr.net
b &% cdn.ravenjs.com
v £ wasmy/
¥ [ localhost:8080

B Kowcons

Koutyp

™ hutefon is:3h2ahh2a53N5NarR

>

53 a X

(O Owagsmk  {} Cuam @ Npogaiinep 4k Namare = Cern 8 Xpanunuwe HEBESa 0
[E  maincpp *  messagecc Bl D >3 2 @
SO Donavevo
1 #include PRECOMPILED_HEADER_H
2 winclude “"webpode/webnode_NodeImpl.h® (wasmcall) NN.COI
3
4 webnode: :NodeImpl webNode; -
5 (wasmcall) D0
6 void log message(int lev char* mark, const std::strin
- (wasmcall) D:0
8 webnode: :NodeImpl® GetWeb A {
log_set_handler(log_message); dynCall_ii_4377 SOURCEsourca1868: 4
10 return &webNode;
1} getWebNode SOURCEsource1870; 7
12
= A initWebNode Bytefoqg.js: 159
14 namespace utils { /
15 o p
16 void (*assert_handler_fn)() = nullptr; create dytefog.s: 339
17
18 veid log assert(const char* exprstr, const char* file, int
19 LOG_ERROR("Assertion (Xs) failed in Xs:%d in function
20 }
21 p
a3s b bl
22 void log unexpected(const char* file, int line, const char ROHYIR-ENA
23 LOG_ERROR( "Unexpected execution path in Xs:%d in funct
24 } ¥ Obnactu
25
26 void internal_unlikely(const char* file, int line, const ¢ & B/IOKVpOBaTL
27 vard: 0
28 } varl: 205824 E
29 } » Broxuposatb
30
» Bnoxwposats
< > P Window: Global v
& (W3 bytefog.js:3b2ebb2e53050ec8) ?
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/localhost:8080/

(> Otnagumk

“— Boaonagp

200 mc

c. 60fps
. 48,41 fps

400 mc

1471 mc

wrapped (bytefog.js:21398)

dynCall_vii (bytefog.js:5316871)

emscripten::internal::Methodlnvoker<void (we ‘JSCoordinatorClientLis...
webnode::JSCoordinatorClientListener::OnConnected() (bytefog.js:705391)
webnode::CoordinatorPeerConnectionimpl::OnConnected() (bytefog.js:622308)
non-virtual thunk to coordinator::networking::CoordinatorClientimpl::OnCo...
coordinator::networking::CoordinatorClientimpl::OnConnected(network::Peer...
coordinator::networking::ClientFrameProcessor::DoRequest() (bytefog.js:1766280)
network::FramingCodeclmpl::SendFrame(std::__2::vector<unsigned char, std:...
webnode::CoordinatorPeerConnectionimpl::Send(sys::Buffer*) (bytefog.js:613314)

binding::JSCoordinatorClientWrapper::SendMessage(webnode::JSMemoryBlock c. ..

unsigned int emscripten::wrapper<webnode::JSCoordinatorClient>::call<unsi...
unsigned int emscripten::val::call<unsigned int, webnode::JSMemoryBlock c...
emscripten::internal::MethodCaller<unsigned int, webnode::JSMemoryBlock c...

__emval_call_method (bytefog.js:37999)

Gecko

2000 mc

{} Ctunv & Npodaiinep Ak Mamate = Cetb S Xpanuauie
—= [epeBo BbI30BOB JS Flame Chart
600 mc 800 mc 1000 mc 1200 mc 1400 mc 1600 mc 1800 mc
108§ I jmr I I
1472 mMc 1472 mc 1473 Mc

— X
H BB @8 O
€3

2200 mc 2400 mc 2600 mc 2800 mc 3000 w

1 1 I
cpea. 58,411fps
1473 mc 1474 mc

ClassHandle_delete (bytefog.js:36611)
runDestructor (bytefog.js:36604)



7316.5 ms 7317.0 ms 73175 ms 7318.0 ms 7318.5 ms 7319.0 ms 7319.5 ms 7320.0 ms

WebNode$poll

dynCall_vii_4365

15680

dynCall_vii

__ZN10emscripten8internal 13Meth...plEFvwEVPS3_JEE6invokeERKS5_S6_
__ZN7webnode8Nodelmpl4PollEv

_ZNS5proxy9Proxylmpl4PollEv 2.06 ms __ZN7webnode8Nodelmpl4PollEv

__ZNS5proxy16SubscriptionList4PollEv
__ZN5proxy32SubscriptionlmplV2WithMonitoring4PollEv
__ZN5proxy18SubscriptionlmplV24PollEv
__ZN5proxy12Uploaderlmpl22D...endentActionsERKN3sys4TimeE
__ZN5proxy12Uploaderimpl14DeferredUploadEv
__ZN5proxy12Uploaderlmpl13U...NS_20UploadPendingRequestE
_ ZThn8_N5proxy8consumer...ntInfoEyPN3sys6BufferEyb
__ZN5proxy8consumer14Con...ntInfoEyPN3sys6BufferEyb
__ZThn24_N8webproxy38Sec...ntInfoEyPN3sys6BufferEyb

__ZN8webproxy38Secondary...ntInfoEyPN3sys6BufferEyb
7le\AIﬂhhrr\V\I)A (Q(‘f\hA arnzs nfl r\;{\ :\ ID“I QC\ICRRI l“ﬂ":\l"\
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[Tpon3BOOAUTENIbHOCTDb

* PaHTaum

* [loTepu Ha rpaHuue JS <> Wasm
e TexHONnorna pa3BmBaeTCs
 Wasm yckopseT cTapT

* B cuHTETUKE — Ha ypoBHe JS
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[Tpon3BOOAUTENIbHOCTDb

[pacdpnueckne unbTpol
https://github.com/andrnag/wasm_cpp_bench

* Chrome 65.0.3325.181 (64-bit)

* Core i5-4690

e 24gb ram

5 3aMepoB; OTOpoLWeEHbl Max 1 mMin; ycpegHeHune
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https://github.com/andrnag/wasm_cpp_bench

5472x3078 (MeHbLUe nyylle; pasbl)

Brighten:
Sobel:
Noise:
Invert:

Grayscale:

I

1 1,5
mJS mC++ mC++-02

2,5
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AN\ SENTRY
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Sentry

* U3 CTEKTPENCOB NponagaeTt wasm
* naT4y Ha traceKit B Raven
* NpuMeHsaemM npu npm install
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MESSAGE

abort(29) at Error

at
at
at
at
3)
at
at
at
at
at
at
at
at
at
at
at
at
at
at

https://bytefog.peers.tv/bytefog.js:1:187579

x (https://bytefog.peers.tv/bytefog.js:1:187711)

Fo (https://bytefog.peers.tv/bytefog.js:1:400376)
nullFunc_vii (https://bytefog.peers.tv/bytefog.js:1:28567

wasm-function[5097]:3
wasm-function[506]:135
wasm-function[1381]:397
wasm-function[1389]:18
wasm-function[1256]:261
wasm-function[1255]:7@
wasm-function[1246]:27
wasm-function[1081]:1106
wasm-function[931]:56
wasm-function[1278]:8
wasm-function[198]:30
wasm-function[525]:69
wasm-function[5048]:15
dynCall_vii_8406 (eval at <anonymous> (https://bytefog.peer

s.tv/bytefog.js:1:262416), <anonymous>:4:12)

at

WebNode$pell [as poll] (eval at er (https://bytefog.peers.

tv/bytefog.js:1:262956), <anonymous>:8:1)

at
at
at

_eam e

e.value (https://bytefog.peers.tv/bytefog.js:1:178310)
https://bytefog.peers.tv/bytefog.js:1:178363
i (https://bytefog.peers.tv/bytefog.js:1:580393)

PR T RIS RN & Briom PED A R o B L AR L L. A e &

browser.name 100% Chrome

level 100% error

logger 100% javascript

os.name 100% Windows 10

=
= 4

100% https://peers.tv/show..,

user 100% 178.34.148.143

Notifications

You're receiving updates because you are
subscribed to workflow notifications for this
project.

= Unsubscribe



EXCEPTION (most recent call first) Full EEW

Uncaught abort() at Error

at jsStackTrace
(http://localhost:8088/dist/bytefog.js:1159:13)

at stackTrace (http://localhost:888@/dist/bytefog.js:1176:12)

at Object.abort
(http://localhost:80808/dist/bytefog.js:11492:44)

at _abort (http://localhost:8088/dist/bytefog.js:7521:22)

at
__ZN4node22SupplierPeerMonitoringl7SetPeerConnectionEPKN7networkl
4PeerConnectiont
[node: :SupplierPeerMonitoring: :SetPeerConnection(network: :PeerCon
nection const*)] (wasm-function[5362]:197)

at
__ZN4node35StreamSupplierImplNewWithMonitoring2@SwitchToServiceSt
ateEPNS_23ClientSideMessageSenderE
[node: :StreamSupplierImplNewWithMonitoring: :SwitchToServiceState(
node::ClientSideMessageSender*)] (wasm-function[5327]:96)

at
__2ZThn12_N4node35StreamSupplierImplNewWithMonitoring2@SwitchToSer
viceStateEPNS_23ClientSideMessageSenderE [non-virtual thunk to
node: :StreamSupplierImplNewWithMonitoring: :SwitchToServiceState(n
ode::ClientSideMessageSender*)] (wasm-function[5334]:53)

at
__ZN4node35StreamSupplierConnectingDirectState330nEnteredToClient
SideServiceStateEPNS_23ClientSideMessageSendert
[node: :StreamSupplierConnectingDirectState: :OnEnteredToClientSide

browser.name 100% Chrome

level 100% error

logger 100% javascript

os.name 100% Windows 10

transaction 100% http://localhost:8080..,

c

rl 73% http://localhost;:8080/

user 100% 178.49.145.31

Notifications

You're receiving updates because you are
subscribed to workflow notifications for this
project.
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BbiBOObI

WebAssembly y>ke MOXHO MCNonb30BaThb B 6010
* [lopTpoBaTb OONbLLIOE NMPUIOXKEHNE — PEANbHO
* Mbl coenanu 3a 8 MecaueB

* AHCTpYMeHTbI NoKa cnabsble

* CKOpOCTb Ha ypoBHe JS
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PekoMeHOVYHO

* bepute Emscripten n Embind

* TecTbl HA Emscripten — nyywaa aooKyMeHTaums
» [Ina cbopa owmnbok nogonaet Sentry

* Otnaxxusaunte B FireFox

214 i



Cnacmbo! Bonpochbl?

AHppen Harmx
NHeTpa, Bytefog

andrey@nagih.ru
t.me/andrnag https://bit.ly/andrnag

¢
215 Icons made by Pixel perfect from www.flaticon.com. All images was taken from Freepik, Vecteezy. L
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