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e Desarrollador web
independiente y profesor
universitario.

e Voluntario en comunidades de
cédigo abierto: It * A @ £

e Mozillero de = viviendo en ==




g IM D
] H
I LIEB
M B :
NESOT A Ottawa
& ] I
MICHIGAN et v
San Cristobal : o
. : : LB FPEMNM
Téchira s M OTAN A
/ WEST
Venezuela #ISSOUR] VIRG NI A
e ORT
| o 19 L ] I 1 |
I 15 5IPFI cannlM
I '8
[] ® 3 <
-
SAVE HMEARBY SEND TO YOUR SHARE )
PHONE P
Gult of
Mexico
Cuha -
Dominican

Republic Puerto Rico

Guatemala

Honduras Ca an Sea
: £ Nicaragua Carficas
Quick facts . P
Costa Rica
San Cristabal is the capital city of the Venezuelan state of Panama ! Venezuela T
Tachira. It is located in a mountainous region of Western uﬁ%m
Venezuela. The city is situated 818 metres above sea level in . STATELE
. . calio Colombia 0 RAIMA
the northern Andes overlooking the Torbes River, 56 L
kilometres from the Colombian border. Wikipedia Duite

=

—_



{EMPECEMOS!







AVA APPLET
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Aplicacion matematica NASA World Wind



; POR QUE DESAPARECIERON LOS

JAVA APPLETS?

Requeria instalar Java en tu equipo.

Nula integracion con la web.

Perdié fuerza debido a Flash, Silverlight, HTMLS5
Problemas en dispositivos moviles

sProblemas de seguridad?



-.LOS APPLETS DE JAV2
FUERON DESPLAZADOS...




...ante JavaScript






COMO LOS NAVEGADORES
EJECUTAN JS

Fuente: Lin Clark © 2017.



https://www.youtube.com/watch?v=HktWin_LPf4

EAMOS UN EJEMPLO...




UNA SUMA EN JS

function suma(a, b) {
return a + b;

}

Sencillo, ;no?
Deberia "ser una unica" instruccion del CPU



COMO ECMA-262
DEFINE UNA ADICION

1. Let Iref be the result of evaluating AdditiveExpression.
2. Let Ival be GetValue(Iref).
3. Let rref be the result of evaluating MultiplicativeExpression.
4. Let rval be GetValue(tref).
5. Let Iprim be ToPrimitive(lval).
6. Let rprim be ToPrimitive(rval).
7. If Type(lprim) is String or Type(tprim) is String, then
e Return the String that is the result of concatenating ToString(Iprim)
followed by ToString(rprim)
e Return the result of applying the addition operation to
ToNumber(lprim) and ToNumber(rprim).

Fuente: ECMAScript® Language Specification. (Sec. 11.6.1)


https://www.ecma-international.org/ecma-262/5.1/

Hay que hacer sacrificios

Entienden lenguajes de programacion Entienden binario o cédigo de bajo nivel



;COMO RESOLVER ESTO?




WEBASSEMBLY




EBASSEMBL

e Formato binario

e NO remplaza JS
J s e Interface desde/hacia tu

lenguaje (Java)
e Integracion con WebAPI
e float32,intb4, threads, SIMD
e Facil de compilar, verificar y

extensible
e Bloques de memoria de 1 byte



COMO LOS NAVEGADORES

EJECUTAN WASM

decode

{ e
[ —

\

compile + optimize

Fuente: Lin Clark o 2017.



https://www.youtube.com/watch?v=HktWin_LPf4

FORMATOS DE WASM




FORMATO BINARIO

m WebAssembly Code Explorer

00 61 73 6D ©1 00 00 00 K-l AN AN BN

@1 7F 83 03 62 @00 01 b4 9505

A2 NV3 06 68 01 7F @1 41 80 88 04 6B 67 1A

86 6D 65 6D 6F 72 79 B2 8@ 86 SF 73 74 61 72

00 00 04 6D 61 69 6E 00 ©1 PA 09 02 62 00 OB

00 41 2A OB 60 OB ©7 6C 69 6E 6B 69 6E 67 83 A%, .. .linking..
00

Puedes verlo con WASM Code Explorer


https://wasdk.github.io/wasmcodeexplorer/

EBASSEMBLY TEXT FORMAT

(module
(type StypelO (func (param i32)))
type Stypel (func))
import "sys" "print" (func Simport0 (param i32)))
memory (
export "memory" (memory 0))
export "main" (func S$funcl))
func Sfuncl
132.const O
call SimportO
)
(data (132.const 0)

"Hello, world\0Q"
)

(
(
(
(
(
(

Hola Mundo en WAT



TAL VEZ PIENSES QUE ES UNZ2

MODA PASAJERA....
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‘TIENE GRAN SOPORTE!




;COMO SE CREA?




EBASSEMBLY EN JAVZ

Existen 3 proyectos:

e JWebAssembly
e TeaVM
e Bytecoder



EBASSEMBLY EN JAVZ

COMPILACION

e JWebAssembly y TeaVM

e Bytecoder:

Java —jar bytecoder-cli-2019-06-13-executable. jar
—classpath=. —-mainclass=TU_PAQUETE.ArchivoPrincips

—builddirectory=. -backend=js —minify=false







KOTLIN A WASM CON EMSCRIPTEN

Emscripten es conjunto de herramientas para llevar
lenguajes de alto nivel a WASM

Kotlinsup -» LLVM - Emscripten +

* Todo este proceso se hace automaticamente con un script de Graddle.



;QUE OBTENGO CON ESTO?




RESULTADOS DE LA COMPILACION

Vas a obtener 3 archivos:

1. El archivo .wasm.
2. El codigo de JS para importar el modulo.
3. Una pagina HTML para ejecutar el modulo.



INTERACCION DEL CODIGO

function js_func() { —0_) void c_func(char** ptr) {
// Create pointer *otr = "heap data';

c¢_func(ptr) }
// get value from pointer
}

01101000,
01100101,
01100001,
01110000,
00100000,
01100100,
01100001,
01110100,
01100001,
00000000

Comunica cédigo entre JS y WASM



INTERACCION JAVA -> JS

JWEBASSEMBL

Java

import de.linetsoftware. jwebassembly.api.annotation.Export;

public static int sumaEnJava( int a, 1int b ) {
return a + b;

JavaScript

let funciondJs;

WebAssembly.instantiateStreaming (fetch('simple.wasm'))
.then (obj] => funcionds = obj.instance.exports.sumaEnJdava());




INTERACCION JAVA - JS

BYTECODER

Java

public class MiClase {
("funcionDeJdava")

public static void funcionDeJava () {

I

JavaScript

bytecoder.exports.funcionbDeJdava() ;



JWEBASSEMBL

Re-implementacion:

INTERACCION JS — JAVZ

import de.linetsoftware. jwebassembly.api.annotation.Import;

@Import ( module = "global.Math", name = "max" )
static int max( int a, int b) {
return Math.max( a, b );

Usando native:

import de.linetsoftware.jwebassembly.api.annotation.Import;

( module = "global.Math", name = "max" )
public static native double max( int a, int b);




INTERACCION JS — JAVZ

BYTECODER

import de.mirkosertic.bytecoder.api.Import;

public class CanvasRenderingContext’2D {

(module = "math", name = "max")
public static native long max(long aValuel, long aValueZ2);




;QUE PUEDO HACER CON







EDITOR DE VIDEO CON WASM

github.com/shamadee/web-dsp

Switch to Video

Aplica los efectos en tiempo real


https://d2jta7o2zej4pf.cloudfront.net/
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AUTOCAD EN LA WEB

A AutoCAD & v
@AutoCAD
Starting today, you can use the @firefox browser to

edit, create and view your CAD drawings. Learn more
about the AutoCAD web app: autode.sk/2135s2m

Traducir Tweet

6:42 p.m.- 7 jun. 2019 - Sprinkls

Fuente: Twitter.


https://twitter.com/AutoCAD/status/1137142853786886144

NTERPRETE DE

ORDPRESS GUTENBER
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Dashboard

»# Posts

Add New
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Tags
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El nuevo editor de WordPress utiliza un intérprete
escrito en Rust.



NASM binary

\ yet-to-be-official benchmark is used to compare the performance of the actual Javascript parser against the Rust parser

ompiled as a WASM binary so that it can run in the browser. Here are the results:

file Javascript parser (ms)  Rust parser as a WASM binary (ms) speedup

demo-post.html 13.167 0.137 x 96

shortcode-shortcomings.html 26.784 0.225 x 119
redesigning-chrome-desktop.html  75.500 0.905 x 83

web-at-maximum-fps.html 88.118 0.698 x 126
early-adopting-the-future.html 201.011 0.927 x 217
pygmalian-raw-html.html 311.416 1.016 x 307
moby-dick-parsed.html 2,466.533 14.673 x 168

'he WASM binary of the Rust parser is in average 159 times faster than the actual Javascript implementation. The median o
he speedup is 126.



EA-VM DEMO: JAVA EN E

NAVEGADO

»Run | Examples O
1 import org.teavm.jso.browser.*; JAVA RESULT
2 import org.teavm.jso.dom.html.*;

3 import org.teavm.jso.dom.events.*;

4

5 public class Main {

6 private static String[] types = { "video/mp4", "video/webm", "video/o

7 private static String[] extensions = { "mp4", "webm", "ogv" };

8 private HTMLDocument document = HTMLDocument.current();

9 private HTMLVideoElement video;

10 private HTMLElement controls;

11 private HTMLButtonElement playButton;

12 private HTMLElement playButtonIcon;

13 private HTMLElement progressIndicator;

14 private HTMLElement progressIcon;

15 private int controlsTimerId = -1;

16 private boolean dragging; >
17 private int dragX;

18 CONSOLE
19 private Main(String baseUrl) {

20 initWindow();

21 video = document.createElement("video").cast();

22 video.setAttribute("width", "100%");

23 video.setAttribute("height", "100%");

24 initSources (baseUrl);

25

26 HTMLElement container = document.createElement("div");

27 container.getStyle().setProperty(“position", "absolute");

28 container.getStyle().setProperty("width", "100%");

29 container.getStyle().setProperty(“height”, "100%");

30 container.appendChild(video);

31 document . getBody () .appendChild (container);

33

Pruébalo en: http:/teavm.org/sandbox/index.html


http://localhost:8000/img/teavm.png
http://teavm.org/sandbox/index.html

iPODEMOS HACER

FULL-STACK CON JAVA!

iAdios JS! (En parte)




SFALTAN MAS

EJEMPLOS DE JAVA?




FUTURAS CARACTERISTICAS DE

ASM

e Multi-threading y Atomicas

e Manejo de excepciones

e Recolector de basura

e Variables globales mutables

e SIMD.

e JS BigInt y WebAssembly 164.

Mas en: https:/webassembly.org/docs/future-features/


https://webassembly.org/docs/future-features/

LIMITACIONES EN JAVZ

e No existe un recolector de basura (GC).

e Soporte limitado de hilos.

e No hay un soporte oficial, solo proyectos de
terceros.





https://webassembly.studio/

ENALCES RECOMENDADOS

e WASM official site

e WebAssembly Studio

e Web Docs information

e WASM Binary Structure
e Mozilla Hacks

e JWebAssembly

e TeaVM

e Bytecoder


https://webassembly.org/
https://webassembly.studio/
https://developer.mozilla.org/en-US/docs/WebAssembly
https://blog.mikaellundin.name/2016/06/19/creating-a-webassembly-binary-and-running-it-in-a-browser.html/
https://hacks.mozilla.org/?s=webassembly
https://github.com/i-net-software/JWebAssembly
https://github.com/konsoletyper/teavm
https://github.com/mirkosertic/Bytecoder

GRACIAS POR SU ATENCION
migueluseche.com

migueluseche@mozilla-hispano.org
@skatox | @mozillahispano


https://migueluseche.com/
https://twitter.com/skatox
https://twitter.com/mozillahispano

