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Este livro possui a curadoria da Casa do C- digo e foi estruturado e
criado com todo o carinho para que voc® possa aprender algo novo e
acrescentar conhecimentos ao seu portf- lio e ” sua carreira.

A Casa do C- digo ® a editora da Alura, escola online de tecnologia
gue nasceu da vontade de criar uma plataforma de ensino com o
objetivo de incentivar a transforma-«o pessoal e profissional atrav®s
da tecnologia.

O ecossistema da Alura constr-i uma verdadeira comunidade
colaborativa de aprendizado em programa-«o, neg- cios, design,
marketing e muito mais, oferecendo inova-«o0 na evolu-«o dos seus
alunos e alunas atrav®s de uma verdadeira experi°ncia de
encantamento.

Venha conhecer os cursos da Alura e siga-nos em nossas redes
sociais.

a alura.com.br

@casadocodigo

§7 @casadocodigo
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Ky {:}Inspector (] consol

u

> WebAssembly.Instance]

function Instance()

]
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pub fn soma(inteiro_a: 132, inteiro_b: i132) ->i32 {
inteiro_a + inteiro_b
}

QI 100040000 00l ool wat - 0000000 0OOO7 007 DoO00000 0o
O0oo0oo oo hoodr oot ioUoooIror poiyomor fogl ool to
0000000 00047 00 ododiitoiooon bor foUoroiidr Oooooar or tod
I A A

(rodul e

(tabl e 0 anyfunc)

(menory $0 1)

(export "nenmory" (nmenory $0))

(export "_Z4somaii" (func $_Z4sommii))
(func $_Z4somaii (param $0 i32) (param $1 i32) (result i32)
(i 32.add

(get _l ocal $1)
(get _l ocal $0)

)
)
)
000 000001 D000 0000 00 Lo000oi00000 000000l 0i000al: © wasm
00000000I QI 00000l o000l bitoibol bool toooOomi oot oo o1mooo
00i0o0oo

wasm function[ 0] :

sub rsp, 0x18 ; 0x000000 48 83 ec 18

mov gword ptr [rsp + 8], rl4 ; 0x000004 4c 89 74 24 08

nmov rax, rsp ; 0x000009 48 8b c4

add rax, O ; 0x00000c 48 05 00 00 00 O
0

cnp gword ptr [r14 + 0x28], rax ; 0x000012 49 39 46 28

jae 0x34 ; 0x000016 Of 83 18 00 00 O
0

0x00001c

nmov dword ptr [rsp + 4], edi ; 0x00001c 89 7c 24 04

nmov dword ptr [rsp], esi ; 0x000020 89 34 24

nmov eax, dword ptr [rsp + 4] ; 0x000023 8b 44 24 04

mov ecx, dword ptr [rsp] ; 0x000027 8b Oc 24

add ecx, eax ; 0x00002a 03 c8

nov eax, ecx ; 0x00002c 8b c1
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j mp 0x3d ; 0x00002e €9 0a 00 00 00
0x000033

int3 ; 0x000033 cc

0x000034: ; 0x000034 from [0x000016]
add rsp, 0x10 ; 0x000034 48 83 c4 10

j np Ox6e ; 0x000038 €9 31 00 00 00
0x00003d

mov r14, qword ptr [rsp + 8] ; 0x00003d 4c 8b 74 24 08
nop ; 0x000042 66 90

add rsp, 0x18 ; 0x000044 48 83 c4 18

ret
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https://webassembly.github.io/spec/core/syntax/values.html
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fn mnha_linda_funcao() -> String {
String::from("O val or desta String precisa ser codificado...")

}
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https://github.com/webassembly/memory64
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curl --proto '=https' --tlsvl.2 -sSf https://sh.rustup.rs | sh
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rustup target add wasnB82- unknown- unknown

0 0 0 T Y W A
000000000 wasns2-wasi [0 000000 001 000 000 00000 D000 0000
gooooomoooooomomooo:

rustup target add wasnB2-wasi
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A
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https://www.rust-lang.org/tools/install
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L10000000 0000 boooiboon 0o 0ooon 00 0ooo? dio0oooon Do otooitoon
B a1

LI00OoN0ooo0ooIooinmo wasm pack 10000000IO0000O
cargo install wasm pack
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00000000 00 0000l 0000000 toooooooon oomboor 000 Omoibomo
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cargo new nmodulo --1ib

0000000 D00 0ootoooitt - modul o [ OO00007 OO30 DODOICOT 000OI0O0
Car go. t oni [J000IIIO00000OC000NOO0O00OINI000000I0D 00000000000
00000oo0oooooD Do 0otiooon oooocan 000100 01 fdool 000 boooooooomodl
00000l 0omott 00 cargo.tomd 1 00000 DOIDIOUOO 000D 0OC
0000000000000 wasm bi ndgen [I0I0000I00I000000I000I00000IL

[ package]
nane = "nodul 0"
version = "0.1.0"

edition = "2021"

[1ib]
crate-type = ["cdylib"]

[ dependenci es]
wasm bi ndgen = "0. 2. 84"

0000000000000 crate-type [00000OC edyli b (000000000000
00000 D00 00O7 00 000O0moo0n 0 rust ¢ 00 00000 DOIOC DOOIICCCOCD OO
Jioooor DoboOoon oootr 00 Dooondooool DOobooo Docor Ooooinooo
A
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uoooii tooooooomobonin ioooiroomoom 132 I f32 1
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use wasm bi ndgen: : prel ude: : *;

#[ wasm _bi ndgen]
pub fn texto() -> String {

32 2.6 ESCREVENDO NOSSO PRIMEIRO MEDULO
E-book gerado especial mente para Jorge Luiz Sousa - jas5868a@gmail.com



String::from("Bemvindo ao fantfstico mundo do WebAssenbly.")
}

000000000 000Dmoo 0oot 0bombo! booooon Doodoodioooon O
000000000 rust e [00I0CDIOI00ODIDO0ONHD cargo N0DOIOOIINIONO
0000000 00000ON D wasme pack [ 00000] L0000 000007 00000 00O
0000000000l Do00iioouoi i ootoib oot boubol oroofoooono
JoDOIooNoDtooboooRrooOooonoomoiniooooiiol modul o §

wasm pack build --target web

00000Ioo0boiooIotiioO0uo0rbOlnmoinoo! pkg (00000O00COO
000I0D0000I0IoIoo0N000000I0noo0Inbioobitoio0oiinoooo L oo
000 00000 00000000 0ol ibotoool 0ioooior 0000l 000l iooooa
O A o o R W W W R0 W N
000 0m0o0ROInooooooon

U0 D000IDioDOrZOom DI Uoo0iilt pkgf ol anundo. j s [OOODDOOOION
100000007 0000 U7 0hoo00 DUoooooodr 00on ot 0000oo o itoloOtooo
00000I0iooICob0oibOidibotboOoioomooboboooboditooi;
00 1000000000 000 0ocoO7 00onodonoi0o000l Doooool boooo toool too
00dooOinoioooao

000001000000 D 0o0io000r 0oool Cocoboeo Do obortob Lo botooo
000I0moOoB0oronoooi0meibobo0noail - -target 1000M00OCOCO
00000 web [T 0O000ODOOON 0OOODOCOD DOOODOOOOD DoooOoooool ooo
00000000000000! wasm pack 1OI00I00000C0I0OI00OIDI000C0OI00
000i0lobooInOIoIoooan . wasm (00000C0OIOI0OI0ZC0IOIOI0COO0O]C000000
00iboitoono0o000o0o000

00  --target bundler [ 00000007 0OOICODODOC OOCO
00O0000I0D00RIob0DomoTb DiiDomonboOorboouobn booo00
00Ioonono

I --target web [O00IOOIDO0TOOCOOOIOOOOIOIOOOIODOIOCOO
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0 o00Itboooeorboooooon

I --target no-nodul es [I00ITOOIO00IO0000OOIO00OCOI COO0E

8 M W W W R A

wasm bi ndgen |

O0O0000000I00IoionoOtool boooolbootil boobotm bouooiooan

00000000000 i ndex. ht m - 100I0000I0000000000L

<! DOCTYPE ht m >
<htm >

<head>

<neta charset="UTF-8" />
<title>Prinmeiro Midul o</title>
<script type="nodul e">

/ *

* O pacote por padrao exporta a funddo "init"

* jinicializa o carreganento do WASM

* Tambgm exporta a funddo que escrevenops em
* Rust noneada "texto"

*/

inport init, { texto} from"'./pkg/nodulo.js";

/1 Funddo asséncrona de execudao
async function executar() {
/'l Inicializa o carreganento
await init();

/'l Coloca o resultado no corpo da pfRgina
docunent . body. t ext Content = texto();

}

executar ();

I --target nodejs [000IO0ODOIDOCO0OIOOO0I0IOIO000O0

00001 0o000 Of 0000000? botooion boor Doono00or 00 boOomoo 0o
(0000dIomIoboooomidoooooortoboil pkg 1000000I00COI 00000
00000007 0000 0oooodt 0O Iobooot booooool
00moooooniroooouombortoonol bol oboitl O toDoioOLinr oo
01000000 bo000o0io ioOoo0c 0f 0000 booiooodo Doo

init

wasm pack [ [

que
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</script>

</ head>

<body></ body>
</htm >

000000m 0o OO DOoooiion Dotoor botooOo0 oo 0O bonomooo
L0000 0001 000000 0o000 0000001 bo000Co0 bOooooooon OO0 Oioibooo
.wasm[0I0000000I0I0000000000I00ID000I00L rodul o. j s 0000000000
000 i ndex. htm |

0000I00000I0 O ItiO DIootoo0ibotooit Oi0nooo0iooiobo0o0

o [0 000] DODOOOOOON 00 DOoCO! DooooioOooon booon fooo
(IOOIo0Ooooor 0ooooooot Coo Dooot OOr Dooodmdl - cargo
install cargo-server && <cargo server --port
5000 |

LS I A O
npm install -g npx & npx serve . 000000000
0 A R A

o [0l 0000 OODOOIT OooOoOn o ioooomon! iboU Qi ol U dotom oo
N0 R A
000000 00D0DIROT - python -m- http. server [ OO0 00000 OO
{iooiooooc

o [I00 00000 000000 OODO0On ooor [OoitiboOm Oooooo 0ooooooo
pyt hon -m Si npl eHTTPSer ver [O0IIOI0I00IO000000IOL

0000 [Oooomooor - o0 DOoooocdr - [ooootiooooi - Ooodoo
http://1 ocal host: 5000 [OU00II0OINO000000000OIIO00CIO0O000M
000000 0oooo! 001 boooooor Dol bootiobo & sooo (7 OO DOOOCOO0ON O
00000000I0Ie00noo0otNobmobiobooratoobriboobooboioomobono
1000000000000
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Primeiro Mddulo

Q D localhost:5000 vy

Bem-vindo ao fantdstico mundo do WebAssembly.

T M

000000000 DOoOor 0ooooor OO0 0oootooon bool Ooiodmdl Obooo
Q100000000000 000 Doooiooo ooiooor 0ootooooodon Dooon O
000000000 D007 0ooott Dol 0o0tobobor 0obobotitiooodr fhoooar ooo
0000000000000 UI000ND pkg I0ODICIOOIDOOIOOODOIDIDOOICO0OD

Uiooioiitoioomootioiotoo oo wasm pack (00 wasm
bi ndgen I 000000 DIO00CCOI IND0OT DODOI 000000000000 000000 000000 0O
00000007 007 07 Ti000 Dor oot bo O omood0 00l 0ot L Oo4dooiootLa
0001000 cargo [ rust ¢ [00I0DIO00000I000ION OO OOICOIDOICOODOIRD
o0ipoooiooom:
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CapPiTuLo 3
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000000bonoIoodraonoooooiitibbior bobooo Lobootnobooooo0
] T A A A
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00000000 booot 0Dol doooeol boiboor botiooor 0 0ool fdoow oda
0 N A
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(0000000 D000 Cboinoioooo: 00l tooto 0L 00000 Doooooo O tooooooo
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00000 to0itoinoboboobiootoIboboon ooitoO ol otoindrtl toomood
O000000IC Colbonitnotooon i oroueooa

LJ000I000I 0000 ool oot 0ol oo Cooodr 0oo joobotooo oM
Q10000000 00000 10intoo U bobbobob! oo booon boboooo toomo o
0 T
000 0000000000000 000 0obO0! Dioooiom oot bon oot boooon 0o
0

000 (1000000l ftooooo boon Oomootoo Dooo bocoootor Oooo 0o
0000000000 0ooOor Joboon 0Ooooood 000 000 todoon fooooc
0O000000b000000 L obooooooid LIoor D booooor 000 bor ioooto oo
Q00001 0O000 000000000l Do0ooor Ol ool oo toobo Lol bool oo
0100000000 fbooom 0oo0 Ihooo0Coootr boool ooo booie 0o ooooioo
00 0 T A o M A M M W O [
gfibooooooitooonoroeo:

38 3.1 MATRIZES TIPADAS
E-book gerado especial mente para Jorge Luiz Sousa - jas5868a@gmail.com



0 0000l fiooo0n oo 0G0 boooooor DUl nboboboOl buoobombo 0oo
0000 00 00000000 booooe bootoooioooooo: ool oo oo boooo
0 00 R

0000 0007 0007 07 Cooooot fioooor oo ooiobor 0og tooot 0ar oo
00000000 00000 Of O Doo0l OO0 ibbobodiom boool boooodr or oot
0iioio0oooo 0ooor 0oomoooodil DooRoD bofio ooft 0000 000000000
Qobointboiooiom oottt obottobiooo0l DoooT oo otco
Q0000 OonormoobiotoboOliOoiobioonbonOibiiodoooo
0000007 000007 0oo0r 00000 07 boooo 0000l bodl ool jodo ooooo
0o0oooon

01000000000l Dotot000l Dool 00l i 0itiootioit o000 0ooio0l Oooooo
Qiotiboo0io0dibtooOdoooriotoooioo oo dioiotiboitomoo
Array.isArray() [000000000T 00000 0000E 002 40i0000] 0o oo
Ofi0tiitOitioniroboiomIobUol push IO pop (O0OIIOODIDIOOOOOIOOD
00010000000 0rOm O oioonnooooiiboioo0hoioono000Dioog
00iiOooininotoouoodtooboomodnnooroooonn

HOoio00nioooooooooo

000 0000 00 0o0ooe Dot 0ooidl. ArrayBuffer 100
O 0 A A
0o0iRoODOI0rooNooUOIoio0cOnoboRna IO 0O 00N L oooon
00000000 boobboo0 Oooooioon boodr boooooot o0 DODIooobd boo
00000000 001 0ooto ohomobo a0 bO7 LOoomoor bo0or Dotooooe oo Lo
0lbO0oo0eal

I o
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8 0
Jooiuroror boCooo ol Dintboobor booo 0r LU0 oo Donooor oo o
OffOoIooool OO0 Ooooomooooon Oor oibofo Dor 0obooo - 0ooood
0 ArrayBuf fer [I00000I00OIOIOIO0000MOC00M

0000 0007 DooO00t 0010 tRhO Do 0oooioor boool ool jooooeoo O
0ii00I000000 000 0ROl fo0ooiobobor 0ol oooodr bOooool ooooodr O
0I0000I00000000 Od0 tooooon 07 boooon tooodioor Diooootr Gomioo
(i0o000tIoOoIDotiOoODioomonbor Lo O oUno doinI Oiooo o
100010000000 OI0000000Ioor Coooonbooboinoooorboinobo
Q10000 bo0mdoor Looood DotOom00 toohoboo & Doooooooeo: 01 buooom
00otIo00Oonooooroooood

/1 Array Buffer de 256 bytes
const bufferMenoria = new ArrayBuffer(256);

/1 Exenplo de visualizaddo inteira
const visualizacaolnteira = new Ui nt8Array(bufferMnoria);

/] Qutros exenpl os de visualizaddes que especificamo

/'l deslocanento inicial e o ngnero de el ement os

const visPrinmeiraMetade = new U nt 8Array(bufferMenoria, 0, 128);
const visTerceiroQuarto = new Ui nt8Array(bufferMnoria, 128, 64);
const visResto = new U nt8Array(bufferMenoria, 192);

QboboobornocooibobiOomoborodl Ui nt8Array 1000
anootroootoobonbobooooibonooborfoOLonitonomnmonboib
gooibo0itooibbobONboioomnotinooobooniooirobomoitotoomoon

ui nt8_t (00000 DOI0000ICOICO DO Dioo0ooooonotobo 0l 00000l oo
Q00o0boioIo botinboiCeoinl o boootoCnomolommmn ol tloooooon o
OiooDo0o

O0ior 000l 000 Arraysuf fer [ 00 000000T 07 DOIOCC DOBO0OCO
00000000 Ol 0oooor of oo foootomtol iUt totoo0l tr ooobdmmoooo
byt eLengt h [HIIIONOODODNO0DOOIOIDO00O0OMT:
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const bufferMenoria = new ArrayBuffer(16);
consol e. l og(buffer.byteLength); // 16 bytes

piibinooiioiooo bbb Oioorooo oo oot Oiooiooiooood
JoolIoiitrouboobb Ol bOmtor Lrboooo0l o LoD ool toooond
I000oboOIbontiioomootoiitbouopoiblooboonroootitibomnoong
0000 Oo4Jboor 0O OO0 0ooool 0000t 0oool Gooooor 00 0oooomeoooo
Ui nt 8Array JUI0I0I0]0000I0000100DO00I0OI 000000 0000M00DOotiog
(0iotooriorfotioonboooeirobor oo oboniooiolbor ool 000
0oooool oo ool ootrooomoronbooibar ioor burboorom o
O T

OI00o00Inoo0nodnotooonooibtioinbooiooi D bominbond
(100000007 o000 foit0Doibon 000 DoiDotibooUibbom O odui0oo0ooo
000000004 boo0uotiininbob0to0o0doon: Dot 0000000 ol ooioooo oo
00I0000000moNo0b00otIoRrtooiIoOibnoitomoumoomoooo00

ArrayBuffer (16 bytes)

‘Ulntaﬁmay 0‘1‘2‘3‘4‘5‘6‘?‘8‘9‘10‘11‘12‘13‘14‘15

‘Uint1“myo‘1‘2‘3‘4‘5‘e‘?

‘ Uint32Armay 0 ‘ 1 ‘ 2 ‘ 3

‘ FloaiG4Array ] ‘ 1

Oi0C00ooionoooooo0ooa

O A T O
0001 000000 DOi00oocOiooocoo - oodaoo Fl oat 32Array |
Float64Array I Int32Array [I U nt8Array [ [0 000000 OO
I00D00OIBO00MmO00000000I00000000 000I0000iOn0lDINI00I 00l o000
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https://developer.mozilla.org/en-US/docs/Web/JavaScript/Typed_arrays

000 0000000 000 Coooioool iOoOooDoooml bor Oo0door oodoool o
Ui nt 8Cl anpedArray |

(100007 (0000 0007 00007 0007 Dooor ool booniboooooT 0o
000O0I0N0000I0000IdY st ruet DOIDO0DOONOOCCIOOIDOIODOITOONIOORO
QIunoonbObotoninoodit OiooboihooitoiDinoo00m:

(I O A o m{n W A {m m n W  WA WO
0000l 0000000l 007 bibibiooooo of Dhooooooooor 0oooor 0oodd
00000000l 007 booooooID o0t 0ooo0r tbooo 07 ibodon oot
0000Iooiot Oidiomnooroooooo0omoonoooodom

struct Pessoa {

/1 Tamanho: 8 bits, 1 byte

i dade: u8

/1 Nome ¢ umarray de 8 elenentos que contemvalores entre 0 e
255

/| Tamanho: 64 bits, 8 bytes

nome: [u8; 8],
}

UO000000oo0r o tioooutoor b1 Loooo4boono: touooior Utor boddo

gomoooOibidboorbooitoobOo0iniomoobiibbrootiiooonooonn

/1l 64 bits + 8 bits = 72 bits = 9 bytes
const nenoria = new ArrayBuffer(9);

A M W
00000I00000000iDinDICOoIomE000mE0iinoNn Pessoa [00ILOODOOOOIO0OD
000000 0000 D07 booo0t00 0oboooon boOo Io0oiboo! booon bodooooa
Oo0O0oootnOoooooooomioobriooiooooiobiboibo0 bono0momo
00 000000000 0o n 0ObOooar bon boiooaar 0o boooiooon 07 toooon
0 O O A
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/1 Ovalor "0" ¢ deslocanento inicial e "1" ¢ ngnero de el enentos.

/1 Dado que a idade ¢ escrita em8 bits ¢ basicanente um "bl oco"
na menfiri a.

const visualizacaol dade = new Ui nt8Array(nmenoria, 0, 1);

/'l Retorna o valor da idade

const idade = visualizacaol dade[0];

/1 Ovalor "1" ¢ deslocanento inicial e nao especificanos
/1 o ngnmero de el ementos, pois querenps o resto da nmenfiri a
const visualizacaoNone = new Ui nt8Array(menoria, 1);

00 000000 001 0000000 oot0itol bootiioon 0oiodl 0000 oiooomeooeo
J10J 00007 00000 DO 0B0o0Z 0ot D00 0ooo O binoomeoooor 0Oo oo 0o boo
000I0DO 0000 000D 07 oo 000 booo0 00i0i00ool 0000l oo
Q00 0o0moiooooomOonroioooooomoonn

(0000 07 Clb00oo0ool 00l 0hOO boooooo? 0Oor foonte o ooiteoo
0000000000 000000 0000 000 boco inotooonOCn booool boibooo od
00000000 07 0o0ocoooion oeoorooan Of bobo0iooeoor 000 ooo
0000100000000 0 bobIDoooan Ol oooooiieoool bol boobo 00
00000000Ibo0inImoo0n

000000 00000 Do0 00000l C1000iteo: iootoo Or 0oboon bitoin 0000
0000 0000000 D07 Do0oootooo 00O (oo OO booiooo o o000
000000000 0o0moboboemoioiritoborboto0omIe0m 64 1

/1 Matrizes tipadas de ngneros flutuantes
const f64 = new Fl oat 64Array(64);
const f32 = new Fl oat 32Array(64);

/1 Matrizes tipadas de ngneros inteiros
const u32 new Ui nt 32Array(64);

const ulé new Ui nt 16Array(64);

const u8 = new Ui nt8Array(64);
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const pixels = new Ui nt8C anpedArray(64);

/] Matrizes tipadas de ngneros inteiros assinal ados
const i32 = new | nt32Array(64);

const i16 = new I nt16Array(64);

const i8 = new I nt8Array(64);

00000000 000 000UD Arraysuf fer [ O0000OC O0IO0 DOOOOOOOOCD OO
0Ii00Io0ooOItoonoOobo0onotomiobono ot tmooio0ItoO
0000007 DOT 000007 000 0000000 0000 or b00Ooitooot tool 4ood
000o000I0UIin0orooooooooo0

> f64.bytelLength
512

» f32.byteLength
256

» ul6.bytelLength

128
> u8.bytelLength
64

» |

oooood H0n00O0000mo0oom

00 W W W A
000oiiIooooo0Ibo0iooomoooooar ArrayBuf fer [00000I0C0ONDOCCO
0000000000000 ArrayBuf fer 1000IO000I00I0000000000OI00D0000N0
0000l 0000000t bOID0D0n 0O00OD. Arrayuf fer 1001000001000
0000 00I0000Ib0I0nIb00lo0IboIbono0ooop Libonobon A o0nionoooon
1 A

1 0 W WA
0oIoiroOoUooorioiiooootidll pat avi ew COOONOOIOCO0OONO
8
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ioimooobooon

000 0001 007 0ot 0000 Do ioOoiboooo: o 0000 Cooooon ar oomio
Dat aVi ew (000000 OIIO0IOOI00ICOOM00OIOOL Map [00I000O000IO0
0 Hashmvap [ 000 000000 00007 0000 OF DOOO000 0ooool 001 0oooot 00O
0000000000000 OO0 DOooOD Doomooti0lD pat avi ew 100000000 Q1OMO
00010 00000 fooo 07 000000l to0ootiooar tol 0obooooo 0 00oooar oooo
(00J0I000I000Ioo0DDoeiootooOD0Unooo0 000Ul Pessoa [

Ul patavi ew [I000000010000I00000J0C OE DoDCODO0OIOI ool to Ao
(00000000l bondoo oo 0rtoboooibol o4Ol booibooooI b0 000000
0000000I Do0l Iobobodoor DO iootioion Do 0oboibol boo? ioooot 0o
000000I00I0DOI0OI000OoooionoioOlooonbooiotoooooboo
0Oliooono tobor oo r ool Coooo bon Do ool iootoooo bobo
0000 0000 toooo tooi toitioo fi0oooo] Of 000000 o 000 00000
10000I0000T Dodote OU0ton oboooioD Dioootr OO0 pataview [
000000000l 01 0000o0oan il booo 0 OO0 d0oi0ooo0o 0ol C0odoon Doomooo
000001t oii0oioooo

const dataView = new Dat aVi ew( neuArrayBuffer);

// Prinmeiro byte do ArrayBuffer
const cabecal ho = dataVi ew. get Ui nt 8(0);

/'l 8 bits = 1 byte, entéao apontanps para o segundo byte
/1 Unitl1l6 sdo 2 bytes, enté&o a prfixi ma enderedo di sponével ¢ "3"
const conprinmento = dataVi ew get Ui nt16(1);

/1 Cria a visualizadao de dados de ngneros flutuantes de 32 bits
/1 Com o tamanho baseado no val or do cabedal ho e conprinento
const matrizTi pada = new Fl oat 32Array(conpri mento * cabecal ho);

/1 Cria a matriz tipada novendo de 4 em 4 bytes
for (let i =0, endereco = 3; i < matrizTipada.length; i++, ender
eco += 4) {

matri zTi pada[i] = dataVi ew. get Fl oat 32( ender eco) ;

}
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Qo0iooooooobinioOooOio0oiioiboioioioooboono
I A A A
01000000 DIEo00iDintIt 000l ol tr titot boo D omoo oo o o100t
000000000 Do LOoOo? fooool ihobotoooD Dot tobotooor tiooD 0okoo
0000000001001 000000 Dodoodr D 0ooor DOooioooon boodObotooa
0010 1000000 4J00ootiooo Dooooool booibottiodo bodit Doboobood
O00I00000DI00D0R00MDID 000000t 0000t boan

000 D0000007 LOD0I 00000 b0Uoiito0 000 DotoO0oo0l 000d bootio
O00oitoOUio00IOL. pat avi ew (D0OIHIO00I0DIOOIINIOLE bool  TIOO
0l00ib0iiool boboooominootor bomoobor I bobooouonl iuoibotmtn ba
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const val orConlLittl eEndi an = dat avi ew. get Ui nt 32(0, true);
const val or ConBi gEndi an = dat avi ew. get Ui nt 32(4, false);

Oo00io0o00I0000Ib00nitoo0irbiootoooolunodrionir totoon
0O0000I fooooomool DininiooO O oo 4l ibo0tioot 0 boo0n bo0l bolno0d
00000000IU00o000o00roorioooo0n

function ordenacaolLittleEndi an() {
const buffer = new ArrayBuffer(2);
new Dat aVi ew( buffer).setlnt16(0, 256, true);
return new I nt16Array(buffer)[0] === 256;

H

consol e. | og(ordenacaolLittleEndian()); // true

000000000 00Ot bo000 [000i0bon o boobooooot bor ooooon O
Dat avi ew [ O00OJOI00 OC0000 DO0OO00OO0 CO00O000O0M0 0000 too
O000I00oO00m 0ooor Dookooo toon Oomomititoton Do booor ooooo
00000 00000 fodoooiootybdor 0ooon fUitom Doooo Do Ooioor Gooor a
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(I i i R R e

0001000000000 Ioo0IttbooI0bobouo 000000000 oItootooI0o
1000000001 00000000 Ul DU000I 000000l 00l CAboI boooool L booioool o000
00l0I0I ooOonoooobolooolo pat avi ew [DOJIONIOOONOOIODO0OI00
gooinoOorbooboooomoonioiooiion

0

0 o o
] A
lo0itoimOpomT boobboooon 00 CibooonoOonmd 0oodote 0oo
000000000000t OboomouioriinmiO oo ionioootooloioea

nmodul e [ OO0 OO0 OOODOID OO0 OOOOD I00DOOOIEI  <sceript
t ype="nodul e"/ > [I00II0I0OI0OI0DNO00NOIO LIOO00N000M

O 0 A A
0ol webAssenbl y [ 00! 000000000 0000 00000 0000000 OO0 tOoboOO
O 1 o
wi ndow. WebAssenbl y [
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Elements Console Recorder A Performance i

[ © [top¥ | @ || Filter
> WebAssembly
< wvWebAssembly {compile: f, validate: f, instantiate: f,
f compile()
t f compileStreaming()
: f instantiate()
19: f instantiateStreaming()
f validate()
: f CompileError()
: f Exception()
: f Global()
: f Instance()
: f LinkError()
t f Memory()
t f Module()
: f RuntimeError()
: f Table()
: f Tag()

>
>
>
>
>
>
>
>
>
>

» [[Prototypel]: Object

Console = What's New Issues

Di0C00ooNoboooo 000D Oo0OmoOmooa

01 10000000000 DOolool 0000 000 0ioooood 000 Oeioooe o0

wi ndow. VebAssenbly [ 000! (00000 0000 0DOOCOIOCO! DOOI0

(00000000 GoOpoooioo bOr joooooiitomD COmool Ooiol 0ooo booodr 0o

00000boto0oobioneooiboooboOioal £ Io0mooorooototooobonn

08 A o A W M ]| | [ WA (A

0100000000000 A Dibo OO boo bobooo oo oOmetooD ol ohbonoo
QIO 00E0000K0I0In0I00000

Q0000000 0O0rooooo DA tiobon Donoobo DI bitoooo bon oo
0001 00 Do000bo0l coooouoon OO Dooool DoonoioT 00modtol: Tag 0

ConpilerError Il RuntimeError I LinkError [l Exception [
00001 00000O 00 0O 00000010000 010000000000 Dol 00000 01 00 Bo000o01 a0
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N 0 D

000 0 o

00 [
Modul e [

Jrooogon

0 000 Dol Cio00ioUoil Diioooiomoor 000l ool Modul e ©
00007 0000000000 Do0oodD 0ot 00000l Dol 000000 DOoo? Ditooor 00000 oo
(0000tOoIDROn 0000000 00007 oo otit 00000 dooopooo oo 0o0mo
L10000000 0000 ONi0o0rbo0ionob O onooooUniooooooo00

Q00000 booonnoooooo oo oot 0OronOdr 00l toitiol iobogr oo
0010 0010 Dooo0000mo0T 4o boooOoioo 07 iobooor oo bor Doood 0o
0 o A

const nodul o = new WebAssenbl y. Modul e(
U nt 8Array. of (0x0, Ox61, 0x73, Ox6d, 0x01, 0x00, 0x00, 0x00)

);

consol e. l og(modul 0); // WebAssenbly. Module { }

O00o0ibonIbOrbo0 I OoIoboi ot nb L orobotl D ooOin 0o
0ooo0oD oo 0orboooboboon 0o obobooo booioboo botlbOoool 0ooo
(00000 000000 b0l Do0eCooooC 0000 booeinboo Dooow: 000! otooooo
O T T A A A

/1 retorna a lista de inportaddes no arquivo binBrio
consol e. | og(WebAssenbl y. Modul e. i nport s(nodul 0));

/1 retorna a lista de exportaddes no arquivo binBrio
consol e. | og(WebAssenbl y. Modul e. export s(nodul 0));

0 A
N T m
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0 0 e A A R
(0000000000000 0000I0 0omooCNiDomone0 O 0nongm

Uncaught ConpileError: at offset 4: failed to match magi c nunber
0000004: error: bad magi c val ue

000001 000000 0000 bR00100l OO0 oioo0l 0000 0ol o020l bootoo Doioo
000000000 [0oot 0r 0otoidl . wasm 100 I0000000 00000 0000 08 000
10000000000 DID00D000io0r 0000 00000 Dooor ool 00OJE toool 0000 0o
00000 00000000 val i date [ 0000000000 0OI0 00000000 OO 000000
val i dat e [HI00I0OI0DOICIODIO0IDOOID0I00I00ID I 0lC) 000l ioao
00l 00 O0CDoDOID D000 Ol 000000kl 0ol hootdr ool ooobar oot
8 A A R
00000000 000 Oooooor o joioo0oinol 00000000l true 0000 fal se O
00o000o000i0tbooodoooibomorooooD

00 00000 00t 040 0odooon oo7 booo 0ooooor 4f 4Joiooo
arrayBuf f er [OOIIOIODIO0L Response [IUIDOODIONIOOOOI OUOIOOC
00ooofibooooobobon

fetch('arqui vo-com byt es-inval i dos. wasni)
.then(response => response. arrayBuffer())
.then(bytes => {
/'l Retorna "fal se"
const valido = WebAssenbly. val i dat e(bytes);
if ('valido) {
consol e.log(' os bytes sao invf3lidos');
} else {
const nmodul o = new WebAssenbl y. Modul e( byt es) ;
consol e.l og(' os bytes sao vRlidos');
consol e. |l og(' nfidul o cri ado:', nodul 0);

000 00000 00000000y boooool booOo @ Oooodd! val i date [
00000000 foOoooODor Ooor Or boooooon 0o ooboo booodo doodoom toodd
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00000000000 0000000 Dol bboboooor 0o iuool Do oouooiion oota
ID000O0CoIottitDOoEOinibD ootk oo UomoooInnit0rIOb0Noo0

0 T
I 0 0 O o A A B
VebAssenbl y. Modul e DOI0OONIID0O0O0 0OJ00I0COI0O0ON DDOIO0DNO0
0000000 DOl Do omeooon o0oD0oOn o Qon oCooom oo oUooOl ooo
000000000 Diooiodoooor 000 Doioool- webAssenbl y 11 00 00IQI0000
(00000I0I000000I00I000O00 compi | e OOOIDOODOMO OOIOOIODIDONOO
000000 webAssenbly. Modul e [I 00000 0000007 00 00000000 00O3
(00000002 Promi ses |

N A M oY TH =

const bytes = U nt8Array. of (0Ox0, 0x61, 0x73, 0x6d, 0x01, 0x00, Ox
00, 0x00);

if (WebAssenbly. validate(bytes)) {
const conpil arBytes = WebAssenbl y. conpi | e(bytes);
conpi | ar Byt es. t hen((modul 0) => {
/'l \WebAssenbly. Module { }
consol e. | og( nmodul o) ;

b

}

Ul 00000000 Iootoor Cioooomoot 0 (CooODr dooo- oot toooco
conpi | eSt reani ng 1100001000 [D0000ICI0000C 01 C00C01 0O000N DOOL O
(000000 conpi 1 e [T 000000 O00OIIOO] DO0OOD: DOOI01 DOCOO 0000l OO
000000 Response [00IOOMOI Proni se [ 001000000100 OOOOION OO0
00000 0000 D0OOmo0r 000 fioboOT 00001 bolioOoOoooo] Com Cooo
1 R

00 00000 ooool bOn 0oo00ioo Do boor 000 0Jooooo
conpi | eStreani ng [ OI00OO0! 000 0000007 0000000 0OI00M00MO
8 T
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/1 Midul o conpilado por¢m ndo foi instanciado
const conpi |l arModul o = WebAssenbl y. conpi | eSt ream ng(
f et ch(' meu- nodul o-i magi nari o. wasm )
)
U0 0000000 conpi | eStreani ng [ 01 DO0I0000001 DO0OOT 0010
1 0 M A A ([
000000 conpi | e [0l O0CIOI0D0DDOON OO0 DOICOO OO 0000000000 OO0

WebAssenbl y. Modul e [

I A W R WA W
O0iroooiboibOioioooooonoo O o0 b oo ot B 00boobooooto
000 00000O0T 0Oood0 joooot 0poo 0or o01r 0oooion tooooiooom: oo
O0000o00I0UooOouoObiniorootomi O ot oooioiotooiD oo
goooonooiooiniinibnioooon

oo bbbbnbioobboao

(000000000I000000000000000000] 00000000l i joaooinoonoo g
I 8
I000noonoooOomoto0ooRomoo0InbUDooiooooConddian

Oiiitbooor bl 0booon bobotn botlibbooo! toooommo oo bioo
000J00 000000 0o 00oiooool o0oool oo 0oooom toboooiooe 0oao
VebAssenbl y. I nst ance [ I000I0O0IOC00CII 000D OO0 OIDOIO000
10

const bytes = Uint8Array. of (0x0, 0x61, 0x73, 0x6d, 0x01, 0x00, Ox
00, 0x00);

if (WebAssenbly.validate(bytes)) {
/'l \WWebAssenbly. Module { }
const nodul o = WebAssenbl y. Modul e( byt es);
/1 \WebAssenbly.|Instance { }
const instancia = WbAssenbly. | nstance(nodul o) ;

}
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00000 0000000 000 boottt 0000 ioooooiol Dol ©ooor 00on [ao
00000000l - 00mooootioooor - 0o 0ool 000 0000iooooor - od
VebAssenbl y. I nst ance [OOOIOIOIOOMOICO0OOIOD 0000000000000
Q000000 bol o000l Cioobomoo0l ooo0l b0 O Omuootl I ooiotool oo
Q000000 0o0ibdl boool boiioD joodoor Doootr 00 boootoooco OO
lo0ooomOoooo

00 00i0ioootl 00oo0o oooooooool o0 0ootll Oool boo doooo
i nstantiate [0000IO000000I0MNO00IE

const conpi | arModul o = WebAssenbl y. conpi | eSt ream ng(
f et ch(' meu- nodul o-i magi nari o. wasmi )

)

conpi | ar Modul o
.then(nmodul o => WebAssenbl y.instanti at e(modul 0));

Ul instantiate [00000000ILO00ONIOIDOOOIDOOI oD doodr o
(000000 0o1 DDoooitr DobdiiiOboon bojotoiootn O fobotonoa
Qoofidooiniuofrioodonoionmimon ot oitiitUitinnbo OLooo
007 000007 DOOoo oot 0oon Oooo oo DootOooobono odiooodr oo
O0looD0uIDOIDOIO00R. i nst ant i at eSt reani ng [

00 O000O0 i nstantiateStreani ng [ 00 000 000000000 0OOI
conpi l eStreaning [ OO0 0007 [0O000C 00000000 DODOOCE O
Response [ [l fetch [ 000000 00000 00 O0000O
conpi | eStreani ng [I 0000 00000000 07 000OI0000007 07 Ooioooot o0
0o0oitnotoOrooibotioooioboionoorbottoe 0oooo

0000 007 00000000 00000 i nstanti ateStreani ng [ 0000
T A

WebAssenbl y. i nstanti at eStream ng(
fetch(' neu- nodul o-i magi nari o. wasm )

)

.then(resultado => {
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/'l Instancia do nfidul o cri ada
consol e. | og(resul tado.instance);

IO
0O00i0don i nstanti ateStream ng 0000000 000000000 0000
0 0 0 0 o A
0000000 0iO0oIo0 boooom tooo! oo 0oan Loogn boDoooooOr Cooon oo
ArrayBuf fer [ Q100000001 0000000000000 oDoQ0 Dol loDooooa

Q10000 000000 00 0oool 000000000t 0o 0000i0d0oo00 O o000l tioog
OInioooooinmiiniboioooooibhomonotno o boce

1000000000 00000 0000 0000000 botoooOoooo 01 oool oo
instantiateStreanm ng [ 00000000000 . wasm [ 000000 000
loioooooom - ooOo o moor - Ooo Oodool - 0doooo
appl i cat i on/ wasm [00I0I00000000C

00 4000000 instantiate [ 00 instantiateStream ng
(000001 000ODOr 00l 0ooo boooor 0dotoboooor oo O 0iion Oooo
00000001000000OIoOIboinI oootoCOr o boionim booooooo
N T 1
00Do0iOOdrooiiiIoiioomiim wbAssenbl y. Menory |

OoooiooooominittolobDirotbOtooooiboob 0 0oobooioo
10000000 tO00I00 000l bol boootl coooibor biboditriCooibonitn boo
00001007 0000 00000t 000 booOoitn: Dot iodibboibtUo0oT DoeobmOoo
0000 I00000I Do0o0ioo0! 0boouool - i ncrerentar [ 0000 000000
J0io0oOdiooomootobiobDioibonobiobiboomo ioooNoobote oL
85 [J000I00000I0000Mi000moin0b000! 86 0

000i00lo00ool oo 0hoooodor oodor bo 1000oooodo
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100000000 007 ihoion 0oooioo Oogr 0o0o 0ooT 141000000 0n Doo0o0od
0000MI0T 000000l bo1to0ooor 0ol i00iotl i nererent ar 0 0000000ICO
0000000OIED consol e. 1 og [000000000CION DODICT OO0 DO00000OI000O
O T M

pub fn incrementar(valor: 132) ->i32{
consol e_|l og_do_j avascri pt (val or)
l et novo_valor = valor + 1;
novo_val or

1 T 0t M
L000000N0000E! consol e_ og_do_j avascri pt [I00I0I000000I00
0000000000 DObooon 001 Do00oioOoon 0o 00000oe bdodr oo tooo
N R

/1 Objeto que cont¢m informaddes das i nportaddes
const objeto = {
imports: {
/'l Mapei a consol e_| og_do_j avascript para a instancia
consol e_l og_do_j avascript: val or => consol e. |l og(val or)
}
b

WebAssenbl y
.instantiateStreamn ng(fetch(' meu-nodul o-i magi nari o.wasm ), obje
t o)
.then(resultado => {
/1 No nomento da execudao da fundéo
/1 console_log ser3 chanado e exibirR3 o val or "85"
const novoVal or = resultado.instance. exports.increnentar(85)
/'l Exibe "86"
consol e. | og(novoVal or);

1)

00000002000 00001000000 o0l bO00l 0otomol bol Dol booom e
1000000I0ICooDOIo00o0ooOo0 bol D ioOooOoionooool boboobo oo
000I00 00000 CC0000oon on Ooo0oo! 0 0000 boooooinoo [ooi0ton 4o
Q00000 DOonooon bol tO000iooooon boboooo bomool ooOoodo o
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8 A M

il bdioiibbbiobobiogboon

0l 00000 0ol OooDooiooio 0o 000000 O 0000md7 oor 0oooo
venor y [HI000I000O000IOI0 OI00ODIoO0IDO OO0 Coio0oioio4o
I ArrayBuffer [ [0
Shar edAr r ayBuf f er [[0I0000000I0000I00C Ar rayBuf fer 1L1000000
O O 0
000 00oool 0ooootr 0O OoOoool botdoocol booo 0Ooo1 J0ooodooo
000oooQome

00000 0000 Do 00001 00000000 07 0000in0o0o Dot 0ot venory @
Nt o MM o T oY,
(000000000 0O I00Io00IOnOr D0Ooioooodl: buffer IOODNOOOODOIIOO
ArrayBuf fer [JU] Shar edArrayBuffer [

000 Doo0O0oor OO0 oooooor 07 o000t 0oo0oo 0ogr Oodood
00000o0000Iioinitooio] tor Lo obor ton 00O 00 booioor oo oot
0000 D0i0oooon Codon 0o o0 00 000 Oooo0an ol 0oot oooioodl bog
Q00iho00raooo

const nenoria = new WebAssenbl y. Menory({
initial: 1,
maxi mum 100

s

consol e.l og(menoria.buffer); // ArrayBuffer { bytelLength: 65536 }

0000 ool arraysuf fer 10000007 OF DOOOCO! 00O DOOOOODOOOMC
0001 000D DOl boDooobooor tbotl bbObool bobor Dooooiooo: 0oo
000000 foiooT bodr Oo0bon boO0000m00o0r boooooo Or boooonoooo

shar ed [01000I0000000000NO000C0IDO00O0O0DOIOD D OCOINODOOTC
(1007 D00Do00i00: 0o [ 0Ot sharedArrayBuf fer [ 007 OOO7 OO
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ArrayBuf fer [OOION000OI0IOL

const nenoria = new WbAssenbl y. Menory({
initial: 1,
maxi mum 100,
shared: true

s

consol e.l og(menoria. buffer); // SharedArrayBuffer { bytelLength: 6
5536 }

0000000 000000000 O Dot ool Dot oodr bor ooOiooom 0o
00I0I0I00t0ooO0mootioooitoiotioboooiIiooooboIoa
00000000 O D000oT OooOo O O0io0dl - i nstanti ateStreani ng
00odl 00010moooor 0 oooioooibCooool 0or Ooo0iol oodo bod
0DO00R0o000IoItoO o0

const nenoria = new WebAssenbly. Menory({ initial: 10, naxinmm 210!

1)

const obj etoDel nportacao = {
env: {
nem nenoria

}
}

WebAssenbl y. i nstanti at eStreamni ng(fetch(' meu-nodul o-i magi nari o. was
m ), objetoDel nportacao);

(0000000 0000 00 D0000000 O 0Roinor booiiol ool 0oO0 0boooon 0o
000000 env IDOOIOCOICOOOIIODIDOROROIOOMCOO0RNIDIN O OI0OIO000I00
1000000000000 0o Dol trboeool booo 0ot boooobot booor bobooooooono oo
Q000onIo Dbooooo boOol wem [ OO0 00OOM DOOOOO DO 0OOOO0
0 env 000 wem 00 0000 0OOC OOOCCCOOIDEDOO0O! OO0 0UOCODE DO
00o0booon 0ool boooon boo 10000ibooor Doooobooooo Do
0000I0DO000oooooo0n

Q000000 env [OIONOOOCOCCIOIOON OOIOOOORIOO DOOOMOo00IOT
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Q100000000 0oR L0000 oRoodoitotNoo0onoon i bomooooL oo
8 0 0 A

Q00000 00 0obodmmon boo 0000000l 0oooooor O tooToooooool 0d
Q00ool 0ooioor oo bodr 0000000007 0041t 0n booo 0ol 0oiooo
grow [ 00 D0OI0O0000 000 DORO0RO0000 D000 00 001007 jootooo 0ot oa
000000000000 oooo000ooT DOIn0l 00Ubo0Iboootoo00m Rl grow HIOMD
000000100100l 0o0ioom Doooonouinol dooooitootn bbouO 0ol 0000
8 A R

Qfoooooon 00 000 bodoool 0oooon 00000 o000 oo 0ooooto oo
000J00000000000 000 Dooooor titiobor 0o 000 Oooboot 0o
0000000000 O00InoIiooid ooob O o0oitiobotibbUlooinoo
07 100000000000000 00000000070 todd a7 Dooodotd Of Diooooo
0000I000b000o0000ROI 00 oioonl o0l Druonloooor tooiboodea
000 0000000iooooon  Domiooooon OO0 ooooool oodn o ood
(000000t o0NHiNOtOio00on0i O diiii oo otooooid
ooodoioboiboooiiOoibooan

000 0000000 00 000000 ib00or 000 boLooo! 0001 teoOoimmneon b
OiODooIbuooono oo oo DIiOooorooboniorobonono
00 botao [ 000N DOUOODI 0IDODON DODOIOOIO 0T 0OI00000 bol bOIO
0uoooos

WebAssenbl y. i nstanti ateStream ng(fetch(' meu-nodul o-i nmagi nari o. was
m ), inportacoes)
.then(resultado => {
const nenoria = resultado.instanci a. exports. menory;
const botao = docunent. get El enent Byl d(' botao');
bot ao. addEvent Li stener('click', () =>{
try {
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/1 Aumenta a nenfiria em 1 pfRgina
menoria.grow(1);
} catch() {
consol e. 1 og(' Vocé ndo pode aunentar mais a nenfiria');
H
}, false);

1)
Qoooooooinoriooooooon oA t ry 100 cat ch [0O000M0I00
10000100000 O00Don 0o obUooco o OoO oot didmo L oonon ooonoo
R 0 A

L10000000 0000 0 00001 Doo7 0000 iot0od0 & 00o0i0on ooooomo 0
I 0 o M

Qoo oooor 0 otdonn 00 Obobooidonm fooooo
0iNoooi0Iodr 07 ooiotool 000 ooibooot Oooodot Dool oobodit oo
000 000IN0oo0I0iXoiOoboniooomoo

Hiibigooibddono

OIUooodl @ obal 10070000 OO0 UL DOCOOODOD 0000000
0000000000000 0000 booloioooooodnarootoooboliooobonon
00000000010 000I000rooboboltoono o O U0t oiindoiooioo
ooOiooon:

0000 0000 00 boO0 DD 000D 0o 000007 O j0o00 0o boooor i ool o
00000000l 000T 000000100 b0l booInoo o ool Coool 000 oo
0ID00NO0Io0! i 32 IN0hOI0000oOI0IDDODIOIDIODI0IO00C | obal [
0000000000 o0ibobootoooroooo ool trooioitrboloboooototo
00IniotonDtoomobooomoDooem

const configuracao = {
/1 Tipo do valor, no caso um"'i 32"
val ue: 'i32',
/'l Se o valor ¢ nutRBvel ou nao
nmut abl e: true
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}

const valorlnicial = 85;

// Cria a varifRvel global nutRvel
const gl obal Mutavel = new WebAssenbly. d obal (confi guracao, val orl
nicial);

U000 tomoiio o0 0r oooo oioopm toobd oo boommooe i booooo
Y A A M R R ]
R A A Y A T
N A

const inportacoes = {
env: {
gl obal : gl obal Mut avel

}
3

WebAssenbl y. i nstanti ateStreamn ng(fetch(' gl obal.wasm ), inportacoe
s)
I
Uoinooootoooooibooiitborobooo L bometooibomnoo
00l DooDooooo Dol boiol ioooooboibn Oor iobobooootor poooo
I

000000 00Ol tomoboooo tooor 0or 100ocioood ooboooir odo
] 0 [ [ WA N W R R A [
000D Doi00I0ibonoomoNioboooon

oiooboono

0 A W
B0 W R [ WA [
0 0 M
1000100071 000 ioto0l 0o D oboooo U o0on Loor boor CodrtoCoor Ddo to
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0

0oooionn I000Ioo00o 0ooioofooot booon ool ooon tooioo
000000000000 000 i00ooo0T 0otol 0000 ool Dinoorooobon boooo
100000001 DO0I 000l boUiooo 00Ul t abel a 0T 000 DOOOOM OOCC
000000 Do fotoootboOo000n boobotot 0o Or Do botooooar tooo
00000000 D07 000 it 0io0inl botoOD Co0UoCUinm oot tiboo o0 oo
00b0o0ototuooman

function prinmeiraFuncao() ({
consol e.l og(23);

}

function segundaFuncao() ({
consol e. |l 0g(85);

}

const tabela = [
pri mei raFuncao
segundaFuncao

1;

tabela[0] (); // retorna 23
tabela[1] (); // retorna 85

IO B A
00000ooot OO0 Jodotoor Or bOOo footo OoioDo 0oooiom 00r booodoodd
000000000 00O Cotoom fiboOtom boooo b4 ioOLon b booobooar
0 0 A

00 0000 Dol C0booioOo Dol 0o0oboboo booboibimear 0Oo
(0ooo0l ooodiooor - Table [0 D000 DOOOCIOOOD DOIGCO O0 OOODOCOOOD OO
(0000b00000T bOoIboO0o0or 00l bo0obobo0r o000l booooow bbombondmo
0000000 00D000! [0 foooon 0O Ooobior boromboto Ol intotoo
I000IonooIobOoomoninoiooomomb OO

IO 0 0 A o A

62 3.8 TABELAS
E-book gerado especial mente para Jorge Luiz Sousa - jas5868a@gmail.com



flo0ooOoonoiOomooribriOooorOitomomooorobo00oootoy
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00ooooor 0Oo Ioooiol OO0 0oioddo 000 00O000ibooool - 0ood.bd

instantiateStreaming [

const tabela = new WebAssenbl y. Tabl e({
initial: 2,
el ement: "tabel a"

s

const inportacoes = {
env: { tabela }

}

/1 Retorna "null"
consol e. | og(tabel a. get (0));
/'l Retorna "null"
consol e.l og(tabel a.get(1));

WebAssenbl y. i nstanti at eSt reamn ng(

fetch(' meu- nodul o-i magi nari o. wasm ), inportacoes
). then((resul tado) => {

/1 Retorna 2

consol e. |l og(tabel a.l ength);

/'l Retorna 23

consol e. |l og(tabel a.get(0)());

/'l Retorna 85

consol e. |l og(tabel a.get(1)());
b

000000 0O0I0OT foooool 0hol oomeibio borotobbol oo ot o
00000 000 i00000n 0000000 bolool IO 0000 booom ool bl Oobooo oo
1 AR T R

0 0 A R
] A A

3.8 TABELAS 63
E-book gerado especial mente para Jorge Luiz Sousa - jas5868a@gmail.com



(00000000 000I00n booco bor 000l boooor 00 Doodoono OO0 ooodiooo
Q000000 07 00oitooir 0o IO DOoninoooor 4ol 0oobot ool toooioo
0 m o i W T
00000000 D000 Dooool boDoooiCoOo0or bO0 0o0uiool Dooon ooooeboo oo
8 0 A

64 3.8 TABELAS

E-book gerado especial mente para Jorge Luiz Sousa - jas5868a@gmail.com



CapPiTuLO 4

pHiyuingoiyoi
JHUobnioot
L1Dbbbbgyboy

UOnoriotibonioboiboototoibooboooodioonolo Liotmonod
0

OoIooobooo0inotriobdiniouoono O boonortioooIooititonid
jo0libomtitooiooobooooo 0ottt itiodinoooooootooao
1000000 007 bo0tooo000000T 00D ol boodion 000 boxooo Oooooooo 0d
00000oonooio0moOooitotioOLoi0ibotooo0o0oooo0]

UOI0mOomoobnooortoboiOonoonitooonoooon

o U0 (000000000 Oooioom bol Cpooooi0omn tOooomo
0 A M

 UID00OOOODONPOLOoDO00

L3 000 0 A W
gomooooe

o UI00IOOIDOCCODIOIDONO boobOIoootioolioooonoo oo
0 A A

000000 100000l (0too Doooor boodooiooooo bal Gooor botoo
0O0DIo0IO0OootooODoooOItrootoonl: cargo MOIDOODOOODODICO

4 CRIANDO UM EDITOR DE IMAGEM COM WEBASSEMBLY 65
E-book gerado especial mente para Jorge Luiz Sousa - jas5868a@gmail.com



00000007 000 0000 DOoDoT 0ocoor 01 000000 U000l a0 o000l 00l 0ooood
J0D0I00OIOnoOOniiOLo0ooiitolonL cargo [

Ooooooooll00I0000ICI0CDIDOOIO0I0000I DRl D00dIoD Roooo0 Con0.
10000700 00000000 Do0oob fioooin 0ol 0l cooDooon Dooooioo
000000 000000 0000 GotOmiombotiooobobidononooo
Qo0tioooDibooodb oo

OofotitinooiioboobooRio00omimoOniotuootindinoooone0
0000I000I00Imo0Roo0iooOnDiOrtO0hoooo0

Ul car go [000OII0O0I0IIOMOOCOIODINOOMDOIDo0E0OO D Olo0o0ioo
000000 O00ooC Do bomom ol oo itiitoOool ol oitmhioooi o 000d
(00010 OooOIbOo 0o toooooiooor ao Ooto oo7 0oooar --1ib 00 0000 0
O0000000i0t00ono oo totibnoinionooott oo Oinbooiooodo 4
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https://github.com/raphamorim/livro-webassembly-exemplos
https://doc.rust-lang.org/cargo/commands/cargo-new.html

0000000l 0000000000l car go 000001 0O0ODD DOIT DODOI DOOMODOE
gootiobooiootooU edi tor |

cargo new editor --1ib

Uoiooolortofoooonioptinoo ooloool booooooo0n Uinl boodr oo
00000 000D0DOEE sre/tib.rs [ cargo.tom 0000 LJOOIOOC O
100000000000

FOLDERS
editor
src

lib.rs

] Cargo.toml

0I0000oONOooOOIooOmoCoiOmomonmoooonn

giitiiotiioouoo it doooooonotitnootironoo
Ul crate-type [0000! edyli b IOII0I00O000OOI 00000000 DOOIOOCO
00000R00000! DoD00Imo0l 0l boo0ooo0l 0ol 00l diomnooodl bol oo ao
000000071 0f 07 0o0oooooonor 0oooon booon 000000omn Doonoooooal 0oo
0000ONonooobio0orootooouOoobooan:

UI000000O! car go. t o [0OOOIOOOIOOONOOINO0CIOIOINOOION!

[ package]
nane = "editor"
version = "0.1.0"

edition = "2021"

[1ib]

crate-type = ["cdylib"]
Ul000ooooooo ooooibl oo bbd o Dommoiooool was me

pack 10 wasm bi ndgen [ 000000001000 000 000000000 00 C00000 0007

0 0 A
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000000 conf i g IUIDOOO0UODOINIODOIOIOROOIONE
[ bui I d]
target = "wasnB2- unknown- unknown"
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100000I0i0C0ndibObOI GO Lo bobnOimItr oo oohto oo tobo toang
0

rustup target add wasnB82- unknown- unknown
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000000000 0ONo0n0o0o0n0InoDOo0on we OIUIDOOM

fn subtracao(nunero_a: u8, nunero_b: u8) -> u8 {
numero_a - numero_b

}

QjooitiioouboroooOon ooooootbolbomi ooiooor we [OI0000000
Jo0uooooomoomioiooioIOmoooul subt racao (I000000IOONONUO0OO
000 1000070 0ol bhobO0DoD Doooo oooo bor Dooo ooor boooooo oo to
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0000000 000 OO0 DhROIo00too0D O oot 00 Dooor 0otoinor ot oot o
0000000000000 00 botoor bol booool T ooibooti 0o boboinOorbono
O00Io0bot000OoootibOooooodiotiboR0otio O Oinooon0n

00000000000 00i00o0oOIooo0oal subt racao 100000I0I0000I0
00001000 0onoooiboaitooto O orobolooodlonoo0Rinolbooooitia
Q100000000000 - OoioioioooD Oomoor boojtoiomioooo Dooo
000000O0I00I0000I0o00in0n Ol booobinO i itooOoroiooiotmooonooo
0000000000000 pub DIDOOIOICOIDOOICOIDIOODO00D

pub fn subtracao(nunero_a: u8, numero_b: u8) -> u8 {
nunero_a - nunero_b

}

0000000000000 DRO00O DO t0B00l 0ooo0D oo O00000 4r 0000 4o
00I00000000000 pub I10I00OI0000OM DOCOO0DIDOCODOI O0O00CD OO0
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OO0DNOOOINONO00000 subt r acao 00NN00I0DI0IO0DONIIO0ONN0
0000000000000 #] no_mangl e] T

#[ no_mangl e]
fn subtracao(nunero_a: u8, nunero_b: u8) -> u8 {
nunero_a - nunero_b

}

I Y A A O A
R T A o A A A
0000000000 #[ no_mangl e] ]

#[ no_mangl e]

pub fn subtracao(nunero_a: u8, nunero_b: u8) -> u8 {
nunero_a - nunero_b

}

Q000000 no_rangl e [00000I0UIOIO00000R00OI00INIONOIO00O00
O0lo0omooo0o0UtotlC oiIoooiCoootoomooitroitooIoooooot
000 000000 0op0n 0o0ooontooooodn boodioor 07 Di000iouo0! tooooe a
(000000Ionuitid 000000

0010 0010 00000000 00! bo0O0odool DUoooioon joto 07 0oooooon &
[no_mangl e] [ 01000100000 000000007 0000 00000O? 07 00000 ©000
OiDinOdionoInOitomooouoomdbbononbmoiOiotomoiotono
0 T A W m w{n my
0000 #[no_mang! e] TI00000000I000NDIO0O0IDONIOOROCICOOTD #
[ no_mang! e] [O00IDC0DIIDOIOTCOIODIDODOICOODINOIDD D ObODIO00]

/1 A funddo "retorna_42" serB nomeada cono "retorna_42"
/'l pois explicitanente evitanps o desnenbranento usando
/1 a notadao "no_mangle"

#[ no_mangl e]
pub fn retorna_42() -> u8 {
42

}
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/1 Sem o uso da notaddo "no_mangle", a fundao "retorna_ 85" terR
/1 o nome gerado pel o prfiprio conpilador. Um exenplo dos
/| posséveis nones gerados ¢: _ZN8nonencl at 13ret orna_85

pub fn retorna_85() -> u8 {
85

}

B0 0 M W W R A
0I000I0UI0000000D #[ no_mang! ] [00000UO00D000DIDOIDO0IIODIO0
000 00000000000l Jb00oo O oionoomitnolboo oottt bbo
00000007 0000000 DO001 0000l booibooo ool boOr O 00O 0ot oooo
000 0muo0oibonittbmooiniitotibibibobrbooiootitoom

Qiiio0irbbOioioT 0boor intoood thoo! Oooo 0oioor footood
000000 expor t _nare [HO00IO000000MN000O00I0OIDO000000IDT OO0
0 o o A n m{ m  m [ m
(0l000DrDOI oot todr oUrbboL b foIboon oty oo orioooto
subt racao [00OI00 "out ra_subtracao” [

#[ export _nane = "outra_subtracao"]

pub fn subtracao(nunero_a: u8, nunero_b: u8) -> u8 {
nunero_a - nunero_b

}

O00000O0I00o0i0N0000Oiboo00n cargo build --rel ease [
0000000 000 target [0 OOO0OOO0 OOO0 DODODOD D00 OOC0OD bOO00O0
wasnB2- unknown- unknown [[0000I0000000000I00000000000D 00000
00000l 00O000O00oO0n rel ease 000000000000 ON DODOOI CODODOI O
08 o o
000000000 edi t or . wasml

01000000000 00000 bodnoorobotl pototooo frobbooodl: car go
bui I d [000I0000I0I00000I0C0CE - - rel ease [I000000I00I0000C000000
0O0OIiOhONIooioDioomMOrtio0inroOiooo0b0tidn rel ease |
J00oIotiboIoorooot! debug (OIO000COOOOIODONOOIO0COOICOOOONODONT
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0001 o000l boOomoooon took booo obooni0 ool 00O booooooo
0000000000 tooobooitobot bol noon botodbioobom oL oo
Q100000000000 bool dijioooooool 0or boooooot 0odomobtoooo
Oioooooo

0 D000l 0oooo oot booo0oooom 0ol iooooon ibooooioT b
00000Ioor 0ooor 000! D000 bon bo0on 007 boooot [00Rin0o0 boo
00000000o0tortoioboOiootoooonbooooioooomomnotboooinion
000000000 o7 0bortomoo tooao01 foitoooo0 Dol oo boooo O 00l O
jo0itiO0IboboobiOiodomoniIor rust ¢ (HINIOIOOIODIOOONORC
000000r D00l O0BIdIton0000 D000l tonoomieool ootolinooobon boooQi oo
0000initoorUniOooioiboon00o00it0oobooito rust ¢ 100000000
00U0Io000oriooondIoRito0boUbbooooo00d] extern |

#[ no_mangl e]
pub extern fn subtracao(numero_a: u8, numero_b: u8) -> u8 {
nunero_a - nunero_b
}
Uooponitonbooioibr bion oo iuinooomiibboon ool ooo
0000000000000 ext er n [0NO00NIDODOTODDIOOODDODIDD LI DOOD0000

0000000000000 00no00000mdOnooononooooan
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00001000 00000l 0oo0ioor onbotitr booo ol oooooonr o oooobl tioood
edi tor. wasm [[ 00000000 00000300 DO00 000000 foCooUooooon oo
I00O0ooootbotommbnitoootoIboI Lot onomoobnbooot o0 oo0mo
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000 00001 DoOioitn toitoo0b O 0ol boooo 0000001 000 ool Ao otitdmoa
aooooroiiotibtooiboioboibii L O 0000 oorbooiiotlbolnolobobao
00000000 RNoHono0rdoooo0

gioooOomoiiobiboOoooOoitotiinll i ndex. htm I
I A m I A R W
07 000 00000000 D000000000: 0000 DotooboobOi0ol bOoiboibooooot O
0000000DID0I0000IRD i ndex. ht i [0000CO000000CODTIO0IODOC0OR000IO
gonoon

<! DOCTYPE htm >

<htm |ang="pt-br">

<head>
<meta charset =" UTF-8">
<title>Editor</title>
<link rel ="styl esheet" href="editor.css">

<l-- Essa linha ¢ conpl etanente opcional, adicionada apenas p
ara evitar a nensagem de erro do navegador quanto ao "favicon.ico
"aa>

<link rel="icon" type="image/ png" href="data:imge/ png; base64
e
</ head>
<body>

<div class="painel ">

<hl>Escol her inmagem </ hl>

<input type="file" accept="inage/]jpeg, inmage/png" />

<hl><div id="perfornmance"></di v></hl>

<h1l>Filtros: </ hl>

<p><button id="renover">Renover filtros</button></p>

<p><button id="preto-e-branco-js">Filtro preto e branco u

sando JavaScri pt </ button></p>

<p><button id="preto-e-branco-wasm'>Filtro preto e branco
usando WebAssenbl y</ button></p>

</ div>

<div class="area">
<inmg id="inagen' hei ght="400" src="rio-de-janeiro.jpg"
/>

</ div>
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<script src="editor.js"></script>
</ body>
</htm >

QUlobdooioT oroiiooiodr oo Doooulor oioodrodr: »great 10
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Q0Ioioon doiodoon Do jooitor doo0oitor toor 0o0n iDooodro oo
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Q00 O0o0000Inooan " pai nel ™ [0000OMOOIDOOIOCICOIODICOMOOO
00nooooOnoboobobooRionooooboNbmnbIbOLoOmONoeo
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00000000 00000 area" I 00 rarea" [ 0000 0000 00OODOIO
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007 000000 OO0 fooon 007 oooodn A oodooidr Do Koo ioooodo
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https://upload.wikimedia.org/wikipedia/commons/thumb/9/98/Cidade_Maravilhosa.jpg/2880px-Cidade_Maravilhosa.jpg
https://github.com/raphamorim/livro-webassembly-exemplos

doioitolbofroooorooool i wagent IUI0IOII00OIOI00] DO0ODCE
0
OOioooonooiooo oboobObion oo ot O oo totooottr D oooeo
0nio00oooooiondoooOttiboboibornootomboioibobo0non

000000010 O000O7 D00 Do 0001 DO 0000z 001 ooioom 00000
0000l 00 [ODO0On CoooOOo 10000000000 0O00or - Doooooooo - od
index.htm [ editor.css [0 editor.js [ O D00OICO
edi tor. css [ 00000 000D0OO0ODN OOIOO0 OO00DIODN OO0 D0O000! oo a0
editor.js [ OO0 00O00D! 0OOO0 O0 J00OC000 007 ODiooDIoOoooo oo
8

0000 00T 000000001000 Dot0ooooo0l oo toonbol Dotoor boooton oo

editor.css [l 0000 0000000 OO0 DI0O0ID00000 00000 000

0100100000 00007 DOoDiooooobor 0D 00000 A0 0000l editor. css
O00o0omototoonoibootrooa0n

body {

mar gi n-top: 10em

font-famly: 'Helvetica';

background: #000000;

color: white;

background-si ze: 40px 40px;

background-i nmage:
linear-gradient(to right, grey 1px, transparent 1px),
|'inear-gradient(to bottom grey 1lpx, transparent 1px);

}

.area {
background: bl ack;
wi dth: 60%
hei ght: 600px;
di splay: flex;
justify-content: center;
align-itens: center;
background-si ze: 10px 10px;
background-i mage:
|'inear-gradient(to right, grey 1lpx, transparent 1px),
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l'inear-gradient(to bottom grey 1px, transparent 1px);

}

. pai nel {
paddi ng: 2em lem
background: #c12664;
float: right;
wi dth: 25%

0 A Y L
I O M W A
YT 0 R
Uoo0loooooioodooI cargo install cargo-server && cargo
server --port 5000 [

UOOOOHE ht t p: 7/ 1 ocal host : 5000 [00I000O000OIOIOOOOCOO0000
J00iDioomoottibtboOomeboinioNLoooOr

Escolher imagem:

A 0 W R W W R
000 100007 000t foCotoODon Oooodt Loooodo bolooo Do Hogooor bo
L 0 0 T
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(0000000000 OO 007 00000000t 01 0000mHI edi tor . wasm 1000000000
O0ioItobooor it obonooriboltbobor bodl oodoobo O oo ot U omot oo
0ooflo00ooOoinrtotoooorooOomomomoiiobndl editor.js
00000000RN0OInobon0ONoooom:

/1 O cami nho para o arquivo wasmda raiz do projeto
const arquivo = './target/wasnB2-unknown-unknown/rel ease/ editor.w
asm ;

/1 Faz o downl oad do arquivo e instancia o WbAssenbly
WebAssenbl y. i nstanti at eStreamni ng(fetch(arquivo))
.then(wasm => {
const { instance } = wasm

/1 A fundao "subtracao" estfR di sponével no objeto "exports" d
a instancia

const { subtracao } = instance.exports;

consol e. | og(subtracao(28, 10)); // 18

1)
I e
0000000000 07 0oODoon 01 bobooooon 0ol 0boioon COoo0 boobo bobooon o

000 0ooo0oobom obo ol obibol bolboooooooo ooomonon oo
jopoooorbotobiboibomboontooon

@ Y Filter Output
Errors Warnings Logs Info Debug

18 edito
» |

Escolher imagem:

No file selected.
Filtros:

[I0ODOOODO000moOno0no0oo0rooiotog

000C (0000 0ooddr booo o000 On doootoodoooor boo bobomoo
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0000007 Dol 0000000 sre/lib.ors 000 DOOOIOOOOOOD DOOODO! O
00000000 cargo build --rel ease [

use core::slice::fromraw parts_nut;

#[ no_mangl e]
extern fn criar_menoria_inicial() {
let fatia: &mt [u8];

unsafe {
fatia = fromraw parts_nut::<u8>(5 as *nut u8, 10);

}

fatia[0] = 85;

00000t D0oIDOT OoooiOon DOl ool Oooooon bRooedl us [ODO
ooooooom 0o fatia [ OO0 00000000 000000
fromraw_parts_nut JOU0D0IIO0O0OIC we DO000DOIDOIIOO0OI00OOID
000000 0oiiOidoodrdorioonbimoodimooOlonotooio
AL R ] A R

U0 (000000 criar_menmoria_inicial [ 00 00000000 D020 #
[ no_mangl e] TI0000OII00000IOO0 subt racao 1000I00000000CI0O0IO0
8t 0.
Nt

QooooOonooonooontooooo trooooobr boon ol booo boomnoooboood
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00001b00moon dooooooou dodotitnoooomidomnoohbooom o
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0 Ot ¢
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/1 A menfiria coneda vazia, pois nao foi inicializada,

/'l ndo se sabe o conprinmento que el a possui, nem seu respectivo v
al or

let nenoria = null;

/'l O conmprinmento da lista ¢ 10
const conprinmento = 10;
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/] Nosso ponteiro
const ponteiro = 5;

function criar_nenoria_inicial (comprimento, ponteiro) {

}

/1 A menfiria consiste em 10 itens nul os:
/l Array(10) [ 0, O, O, O, O, O, O, O, 0, O]
menoria = new Array(conprinmento).fill(0);

// Modifica o quinto enderedo para 85
menori af ponteiro] = 85;

criar_menoria_inicial (comprinento, ponteiro);

/!l Array(10) [ 0, 0, O, O, O, 85, 0, O, 0, O]
consol e. | og(nmenori a);

0ol 00000000oom - 0ooooor - 0oooodood 00 00000

criar_menoria_inicial [D0I000OIO LJO00O00COOIOZOIIDOCOI0D
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0000000001 O0I0D 0010000 expor t s 10000000 001 IODI0O000C 00 DOCOI OO0
O000COOU0OULE renory

00 0000 00000 Com boibeooon or LiOooo: O booooooon boo
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0000000o0ol 0000 0oboioioott - 1oad-store 1 00 0OJO
OobODoboobOoboibooootonbobonobooiibonioooiooodn
000 0000 0000000ioon 0oboooo o o000t 0ooool tobooooo 0
0000000001 bOIt0l 0000000 Ol oeomnitobootoo &l 0ooobobon boo
00000 DOOCCOOIC bODOOO DOCE0D 0o0m0ino000000D OCoool [ooiiooodo
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WebAssenbl y
.instantiateStream ng(fetch(arquivo))
.then(wasm => {
const { instance } = wasm
const { subtracao, criar_menoria_inicial, nmenmory } = instance.e
Xports;

/'l Inicializa a nenfiria pel o WebAssenbly
criar_nenoria_inicial();

/1 Cria uma visualizaddo da mentiri a usando u8 (0 at¢ 255)

/1 Note tamb¢mo “slice’ que seleciona 10 itens da lista

const arrayMenoria = new U nt8Array(menory. buffer, 0)
.slice(0, 10);

// Uint8Array(10) [ 0, 0, 0, O, O, 85 0, O, 0, 0]
consol e.l og(arrayMenori a);

/1 18
consol e. |l og(subtracao(28, 10));

1)

0000 0o 0bO0O000 oooojrooo Of Do0ooot 0000 oooo oo
Q0o00io0or 00 ioooodn 0booooo Doofoetr 00 Oooooo
000000I0DO 0000 o007 fom bobobooo 0oboo 0ol booeCoooo Doooo
00000000 OoOO0 0oooiooo bor bhoo 0ooo0 [ototot 0 ralloe 00

acunul ar [l 000 00000CCICO) OOOC0 DODOOOIOD OO0 Doooot 0oooooo
(N (O

const {
subtracao,
criar_nenoria_inicial,
menory,
/1 As novas funddes: "malloc" e "acunul ar"
mal | oc,
acunul ar
} = instance. exports;
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O00I000I0000b0 00 biobdIooootniio0boiboinIboobooom oo
O0i0R0no0iOo0 bt ono0hinomoooo0oom

Ui1000o00OomiooodoootitiO oot biitieotib tboood
000000007 0D00IO0000: 0l 0ooouoon oo too0oo0l bor oo o0ior Dotio
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/l Cria a matriz tipada comvalores emu8 (0 a 255)
const jsLista = Ui nt8Array.fron([20, 50, 80]);

/1 O conprinento da matriz tipada jsLista: 3
const conprimento = jsLista.length;

/1 Retorna o enderedo da nenfiria
const wasnLi staPonteiro = nmal |l oc(conpri nmento);

000 0000000 onooo: 0O00 booor Cooog: Iotoo oo o boomo
(000000 Dof 0000000 Oibobioon booboodoooon ool Oooooo
U wasnLi st aPont ei ro 000000000 OO OO0 000

/1 Cria matriz tipada baseada no total da nenfiria di sponével, des
| ocanmento e conprinmento
const wasnlista = new U nt 8Array(

nmenory. buf fer,

wasnLi st aPont ei r o,

conprinento

)
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/'l Aplica o valor da jsLista no wasnLista
wasnli sta. set (jsLista);

A R A o ) o [ A A O A
L10000000000T Do Oooot LobooniD 0T booooooor 0r oo 0o
Q000000 07 00 bootioon DoooinoOo0: Jooboooor oooan Uotooor boooo
(00000 ORI O00ED mal toc [0 acunul ar [ 00000 00OJO00CC 000

mal | oc [] 000700000 [CJO0O000O00D DOCOI 00000I 000 000001 001 100000
0oonoooooooon

use std::alloc::{alloc, Layout};
use std::mem

#[ no_mangl e]
extern fn malloc(conprinmento: usize) -> *nut u8 {
| et alinhamento = nem:align_of::<usize>()
if let Ok(layout) = Layout::fromsize_align(conprimento, alin
hanment o) {
unsafe {
if layout.size() > 0 {
| et ponteiro = alloc(layout);
if !'ponteiro.is_null() {
return ponteiro
}
} else {
return alinhamento as *nut u8;
}
}
}

std::process::abort()

QoonnoOonoobboOoOooinoiooitdl mal 1 oce (0000100
010001000 D0000000 00 ftooootr b1 0b00nino? Cboooool doot oo
000001000 fooe 07 D00 000 booooor Lo booouioao to oo b0 0000000
00000000 07 0000000 acumut ar [ 00 0000000 00O OF DOOI0 COCOO00OD O

mal | oc [1 0000000000 07 000N 000 0001 OO0 00000000 0o do0oonan oeo1 o
J0C0CbOrOoo0m
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use core::slice::fromraw parts_nut;

#[ no_mangl e]
extern fn acunul ar(ponteiro: *nut u8, conprinento: usize) ->i32

{

let fatia = unsafe { fromraw parts_nut(ponteiro as *nut us8,
conpri mento) };
let nut soma = 0;
for i in O..conprinento {
sona = soma + fatia[i];

}

soma as i 32

0l 000000 acurul ar [ O0000CC OF 000001 00OI00000000000 00 O
00000000000 000 joboioon ooooobocor oor 0obool bor ooooio
0000000000001 Do000000T 07 00Doot 0 0oioo00l 01 bo o0 0on ibooor 0o
0I0000I000000o00O0ROboo00

0000000 000 000000 00 00000000 0o bo0oo0! Oobm 0edl - car go
build --release [ 00INI0OCOOOIO00 0T CODCOOD  acurmul ar 0 00
(000000000 DoOoDODol Or boooooooo oo 0o bbOomOooion oooor 0o
N

/1 Soma 20 + 50 + 80 e retorna o valor emi 32
const somaEntreltensDaLi sta = acumul ar(

wasnLi st aPont ei r o,

conpri nent o

)

/1 150
consol e. | og(sonaEntrel tensDali st a);

0000 0ooot 000ibon 00000000 bORoooode Ooootn oo Ooboiol 00
I =Y TR A T S
0oooldooooCoooinioo0nD

const arquivo =
'./target/wasnB2- unknown- unknown/ r el ease/ edi t or. wasni ;
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WebAssenbl y
.instantiateStream ng(fetch(arquivo))
.then(wasm => {
const { instance } = wasm
const {
subt r acao,
criar_nenoria_inicial,
nenory,
mal | oc,
acunul ar
} = instance. exports;

criar_nenoria_inicial ();

const arrayMenoria = new U nt8Array(menory. buffer, 0)
.slice(0, 10);

consol e.log(arrayMenoria); // 85

consol e. |l og(subtracao(28, 10)); // 18

const jsLista = Uint8Array.fron([20, 50, 80]);
const conprinmento = jsLista.length;
const wasnli staPonteiro = nall oc(conprinento);
const wasnlista = new U nt 8Array(

menory. buf fer, wasnLi staPonteiro, conprimento

)

wasnii sta. set (jsLista);

const somaEntreltensDalLi sta = acumnul ar (wasnlLi st aPonteiro, conpr
i mento);

consol e. |l og(somaEntrel tensDaLi sta); // 150

s

(0 00 0000000000 00l 000000000 0oool ool (ooom 0o ool 10000t 0
0000000

® 13 Inspector () Console [ Debugger 1N Network {3}

Style Editor m Performance

@ Y Filter Output Errors Warnings
» Uint8Array(10) [ @, o, @, @, 0, 85, 0, 0, 0, 0 ]
18
150

»

0i0C00IoonoooCmobOmobbomoom
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000001000 000 Lol 0RO0or 0Booo: doioobol 0ol fdioitooo: or Doooooo
00000 biotooo 0l i00000 000000l 0O 000l boobibol buriteccoonioo
J0iuoi0too0n DoOood! DoininooioOLo O 00oin0droooo Dol boioo
(00000000 DndbOoo Oool oodtodiioodr 00000001 fibodoo0o 07 Dooooon

src [ OO0 [0J0000OJ0 00000 O0 O00OO0 000000 OO0 0000oooo
i mgenOri gi nal [ 0000 0000 CO00I 0OMZ DOOI 000 00007 Jo00000zd
O000ooooot

const input = docunent.querySelector('input');

const botaoResetarFiltro = docunent. querySel ector (
' #renmover');

const botaoPBFiltroJs = docunent. querySel ect or (
' #preto-e-branco-js');

const botaoPBFiltroWasm = docunent. querySel ect or (
' #pr et 0- e- branco-wasmni ) ;

// Salva o atributo 'src' da i magem original.
| et imagenOriginal = docunent. get El ement Byl d(' i nagemi ). src;

/'l Senpre que o valor do botao "input" for alterado,
/1 o cidigo desta fundado serB execut ado.
i nput . addEvent Li st ener (' change', (event) => {

const arquivo = event.target.files[0];

const reader = new Fil eReader();
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/'l Seleciona o elenento i nageme atualiza

/1 o tétul o baseado no arqui vo.

const i magem = docunent. get El enent Byl d(' i nagem ) ;
imgemtitle = arquivo. nane;

reader.onload = (event) => {
/1 Quando o processo for finalizado salva o resultado no
/] atributo 'src' da inmgem
/1 Tanmb¢m atualiza a variRBvel imagenmOriginal.
imgemsrc = event.target.result;
imagenOriginal = event.target.result;

}s

reader. readAsDat aURL( ar qui vo) ;
I

/'l Sempre que o botao "#renover" for clicado,

/1 esta funddo serfR3 executada

bot aoReset arFi |l tro. addEvent Li stener (' click', (event) => {
const i magem = docunent. get El enent Byl d(' i nagem ) ;
i mgem src = i magenOriginal ;
consol e.log(' I magem voltou ao original');

1)
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ooo0Oooooboomoom

0000 1000000 007 to0ol botooobombooor ot bobar boboo bOo
Q00000I0o0borooitmbombotobmbonoooooal we IN0DICOIDTOOI0000
000 00 00 boo 0o00000] booo 0ol Do0ooioai0 000 00oom Lol toottr 004
(0000I0I00Noo00OomoDom

000 000000l 000N bootoo0einl CoDoool Do Dol boo oot Dol 0oooaro
0000I000boIDDobobo0b0Io0o0ooobomoomobiC orotomooil r
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0000000000T Doo7 Doooo 07 booooooo00oiD 0ol 000l O todooor 0
JitonobOmotoiototoournooboOidoooItboobooo0oICrooom

0000000000 DObol CO000boiar oo 00oon 0000 00l iooooor 0d
00000000 DO0mooD 07 0000 Dol tOooooo 00 0000 [Dooobor 0ooooo
00oiDODIORInoIoooboonOoootoooonolbouboroetoOrooo
(000roobOoiiOonoooboiooom o Omooiboboolbomobomotboood
0000000000 0o000l bootinn bomoo foooootiboboton oordo4oo
uooooo

0 M
Jo0mooooodioboobonoor bxootootitonbobor Qomo booodr bodo
00000 0muIOooiOinnl canvas [DIDIOIOOMO0OOY i mage [OOCOOOIOC
00000000 Dottoooo O O7o00000 bOOmmioo bhol toooo0idl o1 itotioog
OOCOOO0OMONID canvas [

07 0000007 j00J007 00107 botoooo Do Doooodl 0O iooootn v
00iooooioaoOoobooomit oo omnonrtoUioiooto0dodinibooooo
001000 00I0r000I0 000000l

function convertel magenPar aCanvas(i magen) {
/1l Cria a referéencia do canvas
const canvas = docunent.creat ekl ement (' canvas');

/'l Sel eciona o context 2d do canvas
const contexto = canvas. get Context('2d"');

/'l Coloca a largura e altura do canvas simlar P inagem
canvas.wi dth = i nagem natural Wdth || inagem w dt h;

canvas. hei ght = i magem natural Hei ght || inmagem hei ght;

/| Desenha a i magem no contexto 2d
cont ext o. draw mage(i magem 0, 0);

/1l Retorna tanto o canvas conp Sseu contexto
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return { canvas, contexto };

}

OO00nooo0omonooiOM O ibin0mInioinotoooomo0bonooo
Jo000oIboIbbootoooNonoooIboitototoDibooItoooibbooomnbCoo0mo
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00000DotCo00I0otooo0noo0o

N 3 A N R W
l0DDboboooo

OoIibOIin00O000n ibi0 ol 000l 0umo0tbOl 000l boooor g
00000001 D007 D000 Do 0Oo0o000T 0oooo 000l ibooT odiodionoT O
100010000 01000000T Lol odl Doiotr oo binoiboo0I Dl bool it Doooooano
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FiltroPeB =R/ 3+ G/ 3 +B/ 3

000ibotoiboooooU N0 omonoIb Oimooootoititroootoo
O0o0CCooiDoo0oodoonooody base64 [

OII0000I0 bases4 10I0OI0000OIO0ICCODOOOOIOTICOOIIOCOOO
000 Di000000 000 000000 bo00I0000t0n 000t bokOoooomno! bootd
0 e A A W I (| W W W A
0OUC0000000I000CE r adi x- 64 €

00 0000000000 boo000o! iioboboe inoooao ool ioooooo oo
base64 [I0I000000OCMDOOCCONOINO0OINDIDONCOIDOO0

function filtroPretoBrancoJS(canvas, contexto) {
/'l Pega os dados da inagem
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const dadosDal magem = contexto
.getl mageData(0, 0, canvas.w dth, canvas. hei ght);

/| Pega os pixels da imagem
const pixels = dadosDal magem dat a;

/1 Performa a nmudanda em cada pi xel da inmagem de
/'l acordo coma ffirmula vista anteriornente
for (var i =0, n = pixels.length; i <n; i +=4) {
const filtro = pixels[i] / 3 + pixels[i+1] / 3 + pixels[i+2]
! 3

pixels[i] = filtro;
pixel s[i+1] = filtro;
pixels[i+2] = filtro;

}

/'l Atualiza o canvas com os novos dados
cont ext o. put | mageDat a(dadosDal nagem 0, 0);

/1 Retorna um base64 do canvas
return canvas.tobDataURL('image/jpeg');

}

00000000 00000000o000IRoooiio00iidl Event Li st ener 00
Jrooi0oinoioDi0omminfitotoomnibooononiooooniom

bot aoPBFi | t roJs. addEvent Li stener (' click', (event) => {
/1 Sel eciona a i magem
const i magem = docunent . get El enent Byl d(' i magem ) ;

/1l Converte a inmagem para canvas
const { canvas, contexto } = convertel nagenParaCanvas(i magen);

/| Recebe o base64
const base64 = filtroPretoBrancoJS(canvas, contexto);

/1 Col oca o novo base64 na i magem
i mgem src = base64;
1)
I 0. A A
I o A R AR W ([
(000I000000ID0n00IDOoo00D
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0000000000001 00rtoooOltoOliobooootot bondi boooO oo o000
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function tenpobDaOperacao(inicio, fim noneDaOperacao) {
/1 Sel eciona o el enmento #perfornmance
const performance = docunent. querySel ector (' #perfornmance');
/1 Muda o texto de #performance para o tenpo da execudao
per f omance. t ext Content = "~ ${nomeDaCperacao}: ${fim- inicio} ns

.} ;
Qo0oDnotoi0ooit0boo0nooboObIoinoIioyO0oobo Doo0d

(000D fittroPretoBrancods [IOOOOIOUIOODI OIIOODOIDOIOO0CO0OO

OO0oDOo0DIOooboiiioUDoriUin0o0LE per f or mance. now() |

/1 Salva o tenpo do inécio
const inicio = performance. now);

for (var i =0, n = pixels.length; i <n; i +=4) {
const filtro = pixels[i] / 3 + pixels[i+1l] / 3 + pixels[i+2] [/ :

pixels[i] = filtro;
pi xel s[i+1] = filtro;
pi xel s[i +2] filtro;

}

/1 Salva o tenpo do fim
const fim = performance. now();

/'l Reporta o tenpo que |evou
t empoDaQper acao(inicio, fim 'JavaScript Preto e Branco');

0000 00 0Ji0oo0 0oooo? 07 0otooon oodomon 0A0 foboooiioo ooooool
. M
I00O0moUirdooiduodonrmitooomtootiooboooo
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Escolher imagem:

Javi reto e
Branco: 28 ms.

Filtros:
Lo e

] W R

0J0000 000 00000 bOoiooot Inooo! Looon ihoo 007 Oodool tr Dooooow O
Ooodioom oo britoootrotii 0o0oor bonbooooioool bt ooot oo
0orooone

0 o
07 07 000007 007 0ob0000ot00oto Loot 07 toboioor iodio 07 oinoooitind
00000 00 bOCCooooo Ooomoooor 0oiol boboooboDo 000 oot bon tooioo
Q000Iooonoootobobiboboon D onlooooroono:

00000001 0000Domoooom ol oo olirotn otioaobooomto ot oo
A A

0ot oooooot  booodr o7 bogooor oo
L0000obdoog

OoiOor0o0ondro0otoal 1ib. rs [00ODOOCOOIOO0WO sre IO
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O0O0ooooooo 0o onOotio00rr fit tro_pret o_e_branco
I 0 A A
QoidooiOoioototorioooboriontoooidl acunul ar 1100000
00000I000I 000010 O

#[ no_mangl e]
extern fn filtro_preto_e_branco(
ponteiro: *mut u8, conprinmento: usize
) |
l et pixels = unsafe {
fromraw parts_nut(ponteiro as *nmut u8, conprimento)

H
let mut i = 0;
l oop {
if i >= conprimento - 1 {
br eak;
}

let filtro = (pixels[i] / 3) + (pixels[i + 1] / 3) + (pix
els[i + 2] / 3);

pixels[i] = filtro;

pixels[i + 1] = filtro;

pi xels[i + 2] filtro;

i += 4

000000 0bo0O00nI o 00o0ian sre/ i b, rs 00000000 0000OIOC

edi tor. wasm [ [0 00000 000000000 00 000007 00T iodbo0inonomI 0o

Q00000000000 00 editor.js [ 00000 DOOCODOON 00 OOOO0 DOD00D

Ooio00rooboooobooooomeooboinibbon trbuobotmiobo boooon Lo
0l000Ioo0omoDotooinoobootuiboboooooe

WebAssenbl y
.instantiateStream ng(fetch(arquivo))
.then(({ instance }) => {
const {
subtracao,
criar_nenoria_inicial,
menory,
mal | oc,
acunul ar,
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filtro_preto_e_branco
} = instance. exports;

bot aoPBFi | t roWasm addEvent Li stener (' click', (event) => {
/] Sel eciona a inagem
const imagem = docunent. get El enent Byl d(' i nagen ) ;

/'l Converte a inmgem para canvas
const { canvas, contexto } = convertel magenParaCanvas(i magem

/| Dados da inmagem (objeto comtipo |mageData)
const dadosDal magem = cont ext 0. get | mageDat a(
0, 0, canvas.w dth, canvas. height);

/| Desta vez, usanps "buffer" emvez de "data" para
/] poder nmontar a matriz tipada da inmagem
const buffer = dadosDal magem dat a. buffer;

/1 Matriz tipada de u8 (0 a 255)
const uBArray = new Ui nt8Array(buffer);

/'l Realiza o malloc matriz tipada
const ponteiro = nalloc(u8Array.|ength);

/l Cria matriz tipada a partir da visualizadao da nenfiria
// da instancia, ponteiro e conprinento (u8Array.|ength)
l et wasmArray = new Ui nt 8Cl anpedArray(
i nstance. exports. nenory. buffer,
ponteiro,
uBArray. | ength
)

/1 O valor de wasmArray se torna o nmesnp da nossa inagem
wasmArray. set (u8Array);

s

/1 ... cAdigo anterior ...

00l 0000 00000000 00000t O0Oooon 00 0oiobor bof oooe Do
Ui nt 8C anpedAr ray [OIIOIO0OOIOT0COON Ui nt 8Array LOOCOOI
O W A
JI0DOUIOI Ui nt 8 [0 Ui nt 8 anpedAr ray 000000000 OOI00CO00
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0 O | (W [ m{
000 0000 000000000000 07 0 0oi00? 000 Oio0ar 000 Coboon ool 0o
01000000 ui nt 8Ar ray [O00000CO00OOCOCOIODIDOOOIDI0IOC00Io0D

00000 000000000 10000l 00000t or ooih 0ooioo! toooooon 0o
OII0o0000I00000ON00I0T. Ui nt 8Ct anpedArray [0 Ui nt 8Array |

const x = new U nt8d anpedArray([17, -45.3]);
consol e.log(x[0]); // 17

console.log(x[1]); // O

consol e.log(x.length); // 2

const y = new U nt8Array([17, -45.3]);
consol e.log(y[0]); // 17
console.log(y[1]); // 211
consol e.log(y.length); // 2
0000 D000 0000IN0O0D 000 Ui nt 84 anpedAr ray [0 00007 00100

popooooooooIoomoitoioiitnibiobonIomoOr 1 magebat a [0
(0000000000 07 DO0ODO0OIOD 00007 Ui nt 80 anpedAr ray | 0010 0000 OO0

U nt 8Array 10000000 LI000IDIOD0DDII00DIT DoDbU 0D Uloooo o
Nt o A
00 A

...

/1 O valor de wasmArray se torna o nmesnp da nossa inmagem
wasmArray. set (U8Array);

/1 Salva o tenpo do inécio da operadéo
const inicio = performance. now);

/1 Aplica filtro na i magem que estf3 sal va na nenfiri a
filtro_preto_e_branco(ponteiro, u8Array.|ength);

/1 Salva o tenpo do final da operadéo
const final = perfornmance. now);

/1 Conputa tenpo da operadéo
t enpoDaOper acao(inicio, final, 'WbAssenbly Preto e Branco');
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Q000 00000 Cobooooo 0r Ooobodr Dol Oobooo0om: oooo
000iooot 0 00O 00 boibol DOooD O dootonooobol hoo boboor tootoooac
110007 0000 totooooooo: 07 000000 bool Obotodr or Cbobomon 0o
(O000ONO0IoDOIroI0lOoooDD00M fil tro_pret o_e_branco [

0 WM W WA
Qooorioooomoon

...

/] Conputa tenpo da operadao
t enpoDaCper acao(inicio, final, 'WbAssenbly Preto e Branco');

/1 Pega altura e largura da i magem
const width = imagem natural Wdth || inmagem width;
const height = imagem natural Hei ght || imagem hei ght;

/'l Cria dados da i magem (Il nmageData) usando largura e altura
const novoDadosDal magem = cont ext o. cr eat el nageDat a(w dt h, hei ght)

/1 Preenche os dados coma nmatriz tipada
novoDadosDal magem dat a. set (wasnmArray) ;

/1 Atualiza o canvas com a nova imagem
cont ext o. put | mageDat a( novoDadosDal magem 0, 0);

/1 Atualiza o atributo src conb o base64 do canvas

i magem src = canvas.toDataURL(' i nmage/|j peg');
A o M

00000000001 000800000 Do botObooon Ditoidoonon oo oD bobgon o

O A M (A

00 0000000 00000t 0o boo0e00 Doooo 100Ri0bo000l booooiboo000r oo
Q000000O0tI0ooDi0oootoooooooo O Uioooibooobooobd
00 0000000000 OO fooon o fotoo ooo? o JiotooboOoo0n boool Loot o
O 00O0N00CO0mOodoiiomorboobondooon
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Escolher imagem:

... T
WebAssembly Preto e

Branco: 15 ms.
Filtros:
=

0 0 T T

I A R A R v
00 000071 0ot 000000000 Dol 4uodl bobon 0oo7 0ooo ot oo to
(00000000000 - Oo0ooO0tool 0ol Dodoor 000 O0¢ooooodioooo
OmoooiiIooo0oUoitbotonoonoootininiiooooom

0 N N
L0ogooboog

(0000 O0o0o0 0o ooood? 0oooo! Or 0otooon cooooon Doboooooo oo
00000000 000000000 Do ool bol boboriobo boooooon oo bomo 0o
000oor Docol Oooooot O 0000 Gooootito ooboiooo boo 00 booooodo
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#[ no_mangl e]
extern fn filtro_vernel ho(data: *nmut u8, len: usize) {
l et pixels = unsafe {
fromraw parts_nut(data as *nut u8, |en)

}s

let nut i = 0;
| oop {
if i >1len- 1{
br eak;
}
/10
pixels[i + 1] = pixels[i + 1] / 2;
pixels[i + 2] = pixels[i + 2] / 2;
/13
Il 4
pi xel s[i + 5] = pixels[i + 5] / 2;
pixels[i + 6] = pixels[i + 6] / 2;
7
i += 8

N o
100000 000000 07 booooo? 0oon booooboo oo boInoiboDI 00007 oo ootio
000010000000 ODOOltotioil D 00otoou0ibo0o0tomoooomiodoon
010000N0I00000ROI0Ioo000ID0IDO0o o00000mot 0 0000 tiio0noo0Ibao
000000 0000007 b0 tono0 0000 Jotoooo! 000 Joooo booOoioom 0o0d
8 0

0 0 A o
000000000000 07 0001 DoODO0D 00000 o000t 007 000000l Dooo00 Dot obooo
00000007 0ot bobooinoor 0f oeoooor 0oioo Of 0o0ooon Dol fioooar oo
goiiboboobibomooooomeoomn

#[ no_mangl e]
extern fn filtro_verde(data: *nut u8, len: usize) {
| et pixels = unsafe {
fromraw parts_nut(data as *nut u8, |en)

b
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let mut i = 0;

l oop {
if i >1len- 1{
br eak;
}
pixels[i] = pixels[i] / 2;

/11

pixels[i + 2] = pixels[i + 2] / 2;
/13

pixels[i + 4] = pixels[i + 4] /| 2;
/15

pi xels[i + 6] = pixels[i + 6] / 2;
7

i += 8

}

#[ no_mangl e]
extern fn filtro_azul (data: *nut u8, len: usize) {
l et pixels = unsafe {
fromraw parts_nut(data as *nut u8, |en)

H
let mut i = O;
l oop {
if i >1len- 1¢{
br eak;
}
pixels[i] = pixels[i] / 2;
pixels[i + 1] = pixels[i + 1] / 2;
Il 2
/13
pixels[i + 4] = pixels[i + 4] | 2;
pi xel s[i + 5] = pixels[i + 5] / 2;
Il 6
17
i += 8;
}

T A A
000000 0oboiod! Oioooidl ooOdiooomr ool 0o dodooooo oo
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000000000000 Dobeme00IDoIb0000m boltooI 0hol boooo0 0ol boneoioo
000000000

Qlonitioitibbooibbobotomo O ominoooboo O biobooo00inooo
000 DROID0C Do0U00niom Do Q0 oo 000 0000 Dotoooo0l 0ooo oouooo
00odioooboooonoIRiobioO 000 UmmDoon

000 000000 0F Doo0ooD tooboootiool fiboonodl 000000000 Dooor 0
I0000CC adi cionar Fi | tro [000000] 00000000 DO 0DOCOIIOOI 0000
0000IIro0Unoo0ooooUootoorbiIboob C bibDortibtCoobo0I0 o000
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WebAssenbl y
.instantiateStream ng(fetch(arquivo))
.then(({instance}) => {
const {
/1 ... outros exports
/1 Adicione os trés novos filtros
filtro_vernel ho,
filtro_verde,
filtro_azul
} = instance. exports;

adicionarFiltro(' Preto e Branco WASM , ' #pret o-e-branco-wasmn ,

instance, filtro: filtro_preto_e_branco

3

adi cionarFiltro(' Vernmel ho WASM , ' #vernel ho-wasm , {
instance, filtro: filtro_vernel ho

3

adicionarFiltro(' Azul WASM, '#azul -wasm , {
instance, filtro: filtro_azul

3

adicionarFiltro(' Verde WASM, '#verde-wasm , {
instance, filtro: filtro_verde

s

0000 0ooot 0obotol bootioor DOooiboooool 00 omoooo dodo o
(000000000 00D I00000D - adi cionar Fi I tro 100N 0000 007 00O0CCCOOI O
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000000 000 I0idiomotooon oo foooto 0oooo Dooo? fooote Ddoittoodr o
J0000CD adi cionarFil tro [00000 O OO0OIOC OOO0OC OO IOCUIOMROOCO
000! 0oiooofoo oooooot 0oodr o4r Doiode O0URE @ #preto-e-
branco-wasm [II 00000IT 0007 0000000000 O7 D007 0ol boool 0o
0000000000o00moononDooon

function executarFiltro(imge, processlnageFn) {
const { canvas } = convertel nagenPar aCanvas(i mage);
if (!processlmgeFn) {
return canvas.tobDat aURL();

}

if (typeof processlnageFn === 'function') {
processl mageFn( canvas, canvas. getContext('2d"'));
return canvas.tobDataURL("i mage/ ] peg');
}
}

function adicionarFiltro(text, selector, { instance, filtro }) {
const button = docunent. querySel ector(sel ector);
const i magem = docunent. get El enent Byl d(' i nagem ) ;
butt on. addEvent Li stener('click', () => {
executarFiltro(imagem (canvas, context) => {
const inmage = docunent. get El enent Byl d("i nagent');
const inmageData = context.getlnageData(0, 0, canvas.w dth, ca
nvas. hei ght);

const buffer = inmgeData. data. buffer;
const uB8Array = new U nt8Array(buffer);
| et wasnCl anpedPtr = instance.exports. malloc(u8Array.|ength);

| et wasnCl anpedArray = new Ui nt 8C anpedArray(instance. exports
.menory. buffer, wasnmC anpedPtr, u8Array.|length);

wasnCl anpedArray. set (U8Array);

const startTime = performance. now);

filtro(wasnC anpedPtr, u8Array.|ength);

const endTi me = perfornmance. now();

t enrpoDaCper acao(startTi me, endTinme, text);

const width = image.natural Wdth || image.w dth;

const height = i mage. natural Hei ght || inmage. height;

const new mageData = context.createl nageDat a(w dth, height);

newl mageDat a. dat a. set (wasnC anpedArr ay) ;

cont ext . put | rageDat a(new nageData, 0, 0);

i mage. src = canvas. toDataURL(' i nage/|jpeg');
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1)
1)
}

00000t 000l ioOoo 0007 00000 fooOor Lol dooooioon fooooon oo
L100000000I0ORDoooomoonooniLiboioiiritbotooolooIbotoda
00 0000J00 boOor JoionboooLOr 0o 0obooot Do (000000 foooo boooao o
OoooiOi ool 00O omoiioCoit 002 00D bot aoPBFi | t rovasm |
I M W M

bot aoPBFi | t roWasm addEvent Li stener (' click', (event) => {
const i magem = docunent. get El enent Byl d(' i nagem ) ;
const { canvas, contexto } = convertel magenParaCanvas(i nagen ;
const dadosDal magem = cont ext 0. get | mageDat a(
0, 0, canvas.w dth, canvas. height);
const buffer = dadosDal magem dat a. buffer
const uBArray = new U nt8Array(buffer);
const ponteiro = nalloc(u8Array. | ength)
let wasmArray = new Ui nt 8Cl anpedArray(
i nstance. exports. nenory. buf fer
ponteiro
u8Array. |l ength
)
wasmArray. set (U8Array);
1

10000 000000ow boR00m0D Ol 0oDiool DR dobooweoitr bor tobO Lo
000 (0000 Dol Doobon oooroitmbobiofoooboioootoboo
0000000 0bboooOLinoo

00001 00000 CooomoO 00l 000000 00l ben0oo 00Dl 0oo0onimiooo
OO0 i ndex. htm [
<hl>Filtros: </ hl>

<p><button id="renover">Renover filtros</button></p>
<p><button id="preto-e-branco-js">Filtro preto e branco usando Ja
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vaScri pt </ but t on></ p>

<p><button id="preto-e-branco-wasni'>Filtro preto e branco usando
WebAssenbl y</ but t on></ p>

<p><button id="vernel ho-wasm' >Filtro vernmel ho usando WbAssenbl y<
but t on></ p>

<p><button id="verde-wasn'>Filtro verde usando WebAssenbl y</ butt ol
></ p>

<p><button id="azul -wasm'>Filtro azul usando WebAssenbl y</ button>
</ p>

010001 000007 Coooal botooox it bhooo oo fooooa oL L ORo000r 00
000000000 Onoobonooibomotoonooro00Io000o0iboOonobooobon

OonioOotoooaboioibmtoiiiboroloiotoo0 000000 oi0ioonoo
jo0OionioOibooOdoa

Escolher imagem:
T o e seected.
Vermelho WASM:

3.259999999999991 ms.
Filt
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Valor RGBA: 0,0,0,1
Valor RGBA: 0,0,0,0.7
Valor RGBA: 0,0,0,0.5

I
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This Element

element {

|® background: rgha(0,0,0,0.8);
}
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filtro_opaci dade INII0OININIONIO0O0I00C0DO0INOOOIOOOON000D
OroooboOmbimoi O o00oooo00ooomn

#[ no_mangl e]
extern fn filtro_opaci dade(data: *mut u8, len: usize) {
| et pixels = unsafe {
fromraw parts_nut(data as *nut u8, |en)

}s

let mut i = 0;
let alfa = 10;
| oop {
if i >1len- 1{
br eak;
}
| et valor_atual = pixels[i + 3];
if valor_atual >= alfa {
pi xel s[i + 3] = valor_atual - alfa;
} else {

pi xel s[i + 3] = 0;
b

i += 4
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WebAssenbl y
.instantiateStream ng(fetch(arquivo))
.then(({instance}) => {
const {
/1 ... outros exports
/1 Adicione o filtro de opaci dade
filtro_opaci dade
} = instance. exports

adicionarFiltro(' Opaci dade WASM , ' #opaci dade-wasm , {
instance, filtro: filtro_opaci dade

1)
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<<l-- ... -->

<p><button id="super-azul -wasm'>Fi|ltro super azul usando WebA
ssenbl y</ but t on></ p>

<p><button id="opaci dade-wasn'>Fi | tro opaci dade usando WbAss
emnbl y</ but t on></ p>
</ di v>
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. painel {
paddi ng: 2em lem
background: #c12664
float: right;
wi dth: 25%

/* Novos estilos */
hei ght: 450px;
overflowy: scroll;
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#[ no_mangl e]
extern fn filtro_inversao(data: *nut u8, len: usize) {
l et pixels = unsafe {
fromraw parts_nut(data as *nut u8, |en)
H
for i in (0..len - 1).step_by(4) {
pi xel s[i] = 255 - pixels[i];
pi xel s[i + 1] 255 - pixels[i + 1];
pi xels[i + 2] 255 - pixels[i + 2];
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<l-- .. -->

<p><button id="inversao-wasm' >Filtro i nversao usando WbAssem
bl y</ but t on></ p>
</ div>
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WebAssenbl y
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.instantiateStream ng(fetch(arquivo))
.then(({instance}) => {
const {
[/l ... outros exports
/1 Adicione o filtro inverséao
filtro_inversao
} = instance. exports

adicionarFiltro(' I nversao WASM, '#i nversao-wasm , {
instance, filtro: filtro_inversao

1)

Q000moor O 00oobooon 0o 00000 boooogo 01 0000000 007 iobooo0o
0Ioo00oIoOoinoR0mioan

Escolher imagem:

Inversdo WASM:
6.480000000000018 ms.

Filtros:
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/'l Declara uma funddo coma ABI "C'
extern "C'" fn novo_i32() ->i32 { 0}

/1 Declara uma funddo coma ABI "systent
extern "systent fn novo_i32_systen() ->i32 { 0}

/1 Declara uma funddo coma ABI "stdcal " (W ndows API)
extern "stdcal|" fn novo_i32_stdcall() ->i32 { 0}
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/1 Quando escrevenos qual quer funddo com oni ssdo de "extern"
fn mnha_funcao() {}

/1l ¢ o equivalente a usar "Rust" conp ABI
extern "Rust" fn minha_funcao() {}
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#[ no_mangl e]
pub extern "C' fn sonma(numero_a: u8, numero_b: u8) -> u8 {
nunero_a + nunero_b

}
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#[ no_mangl e]
pub extern fn soma(nunero_a: u8, numero_b: u8) -> u8 {
nunmero_a + numero_b

}
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#[ no_mangl e]

extern fn ponteiro_usando_box() -> *const [u8; 4] {
Box::into_raw(Box::new([8,5,8,5]))

}

#[ no_mangl e]

extern fn ponteiro() -> *const u8 {
[8,5,8,5].as_ptr()

}

#[ no_mangl e]
fn semponteiro() -> [u8; 4] {

[8,5,8,5]
}

N 0 o o W W W WA N
100000 D000 bonoionobobooon fhotintitoo0I 0oo L botoool dotoo
0000000000 Dol 4oOooon 0ol OoboobUoooD oo o boo0rodoan

000000 o00I0NNoLonmonbomotoooNoinito0IbOibo0InNan

00 0oooca00 0ooon 01 0O i00ooon ooto 00 0000 Lot Ooebooooooeo
ext ern (0000000000000 0000 DOI0O0O0000CI0I0CN C01000od00ooao
00000000 bhoniDeooon booo oo fooor iboL00l GiitotO0ool DO ooooooon
0000000 000 002 bhooobo 0or boitibooon 0o booboodo foooooon odooo
gooiooo0oan

001 Jiooco00I000 oniopibboio 00000 Loooodr boooboo 0ot biooboooo
00000 fooooon 0on o000 0oot Joibobool 0Or botooeor ol Box O
000000000 0000 sox 000 OO OCODOT DOOOOIDOOOO! OoCOIbOCOD boO
J0000000oDIoON COltobibolbinooomro ot Onobi ool oRl boolboco
0000D00oo0:

5.1 USO DA C ABI E RUST ABI NO WEBASSEMBLY 121
E-book gerado especial mente para Jorge Luiz Sousa - jas5868a@gmail.com



const {
pont ei r o_usando_box,
ponteiro,
sem ponteiro

} = instance. exports;

Io----
/1 Ponteiro com Box
const ptrBox = ponteiro_usando_box();
const ptrBoxVal or = new U nt 8Array(

i nstance. exports. menory. buffer, ptrBox, 4);
/1 ptrBoxValor U nt8Array(4) [ 8, 5, 8, 5]
consol e. l og("' ptrBoxVal or', ptrBoxVal or);

Io----
/1 Ponteiro sem Box
const ptr = ponteiro();
const ptrValor = new U nt8Array(

i nstance. exports. menory. buffer, ptr, 4);
/1l ptrValor Unt8Array(4) [ 8, 5, 8, 5]
console.log('ptrvalor', ptrValor);

I -----

/] Fundao sem decl araddo de "extern"
/1l e retorno do valor de fornma direta.
const senPonteiro = sem ponteiro();

consol e. | og(senPonteiro); // 84411656

/1 Qobvianente vanps esperar umerro na prixi ma |inha
/'l pois o valor ¢ fora dos linmtes da nenfiria.
const senPonteiroVal or = new Ui nt 8Array(

i nstance. exports. nenory. buffer, senPonteiro, 4);
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#[ no_mangl e]

fnvalor() -> u8 {
85

}

#[ no_mangl e]

fn valor_maior_que_i 32() -> [u8; 33] {
*pb"Bem vi ndo ao nundo do WebAssenbl y"

}

00 00000000O007 Doooon f0o00ooo] 000 000000000 0n iooooon 0oo
0 A 3 M R O
(00000 val or _mai or _que_i 32 [HOI0DOOOC! undef i ned [

const {

val or,

val or _mai or _que_i 32,
} = instance. exports;

/1 85

consol e.log(val or());

/'l undefined

consol e. |l og(val or _mai or _que_i 32());
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/1 Usando a biblioteca C++ "snappy" desenvol vida pel o Google (htt
ps://github. com googl e/ snappy)

/1 Atual mente, o Rust nado consegue chamar unma fundao diretanente
de uma bi blioteca C++

/1 por¢cm o snappy inclui uma interface C (docunentada em "snappy-
c.h").
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#[1ink(name = "snappy")]
extern {

/1 mapeia a funddo jB existente

fn snappy_max_conpressed_| engt h(source_l ength: size_t) -> siz
e_t;

}

/'l Exenpl o usando o "CoreFoundati on"
/1 C uma ABI em C desenvol vi da pel a Appl e
#[1ink(name = "CoreFoundation", kind = "framework")]
extern {

...

}

/1 Exenpl o usando um nfidul o WASM noneado conpo "neu_nodul o_webasse
nbl y"
#[1i nk(wasm_i nport_nodul e = "meu_nodul o_webassenbl y")]
extern {
A

}

D000 O0oOI000N0D00mOIIo0oo 1 nk_name (1000000000000
000o0ooot bhomolbol 0o Dinoonootoo0r Dooo oo Crbodo o
O 0 A o
0000 000000000000 0oon 1 i nk_name [

extern {
#[ i nk_nanme = "none_real _do_si nbol 0"]
fn nonme_emrust();

I 0 A
00 100000 nome_real _do_sinbol o [ OOOO0 OOO000O0 0000
nome_em rust [000000I00000000000I00I00000000ID0I000E
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00000OIE consol e. | og [000000000IO0
o UIOOCUN al ert [DOOOOCUCE wi ndow. al er t [0OIOOO000IOCE

extern "C" {
#[1ink_name = "consol e_l 0g"]
fn log(x: u32) -> u32

#[1ink_name = "alert"]
fnalert(x: u8) -> u8

}

#[ no_mangl e]
pub fn executar() {
unsafe {
log(20); // 20
| 0og(87654321); // 87654321

alert(85); // 85 comw ndow. al ert

00000 D00O0mo 0ol Ceo0oooObine foobooo bioor 0boooor 00000
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00000000000 DDMED car go [0OCOIIOOIIODDIIOIOOOOROCOIOOIOOIOOOOD
Qo0boo00I00000C00000I00 rust ¢ [O00OIOIDOOOIOONOLOOIE CI000
00000 0I0Dtooom:

rustc vinculacao.rs --target wasnB2- unknown-unknown --crate-type=
cdylib

O
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0000000 cargo 1100000 0N L0000 DODOOOI OOD DOOC D000 DOJT DO0oooo

cargo [0 00007 00000COIDOCN 0OODDOROOOOOZ OO0 rustce [OOOOOCCO
000000OT vi neul acao. rs [HOOOIO0DOIOOIOUIOOID0DOILIOOOCOOOICOT
000DI00I0OIEOIEME vi neul acao. wasm [OOIDI 000000000 OOI 0000000
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OooooOoIoOOoOr oo DooooooOooon boinoobodo: wasnB2-
unknown- unknown (0000000 - -t ar get [[O1H00C000000000I00O] -
-crat e-type [[D00000000I00OI0000O0] cdylib [
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00 0 o
00000000 00ioor 000oOn Oooooo0! OO0 00 DO0OO0moon boooo od
staticlib!

Qiboo0on 00Ol foo0oool 0oodoodl - nureros.rs [ O0 OOOC
joooooo

e (1000000 retorna_10 [I000I00OO0COIOOINOIOIOOIDNCIOOIO0
U0O0O] ret orna_dez |

o 11000000 quadrado [OOOIOD #[ no_mangl e] [[OO0I00000I00
N A A
I L O T

Oo00Ioiooooood nureros. rs L

static DEZ: 132 = 10

#[ export _nane = "retorna_dez"]
pub extern fn retorna_10() -> i32 {
DEZ

}

#[ no_mangl e]
pub extern fn quadrado(x: i32) ->i32 {
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rustc numeros.rs --target wasnB2-unknown-unknown --crate-type=sta
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00000010 d .L__unnamed_1
00000004 d .L__unnaned_2
U core: : pani cki ng: : pani c: : h3b7a8aleaf 47f cOf
00000000 d nureros:: DEZ: : hOel6c9e24131baad
0000000d T quadrado
00000001 T retorna_dez
00000020 d str.0

0000 OO 000000 0ooooo 0opooooon DoCooodoiC0o boor oioooo
(IOO0I0DN 0N 0O 00ooIOl numer os: @ DEZ: : hOel6c9e24131baad |
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000000000000 quadr ado I00 ret or na_dez [

00000000 000000410 Do07 00 0oomo000d0 00 coOomooon 0o iooad
00000000 0000 DOoooooD oo Diti00000 C007 0000 o1 0otoool 0l injioeor 0o
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0000000000I00I0Ib 0000
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extern "C' {
#[1ink_name = "consol e_| 0g"]
fnlog(x: i32) ->1i32

#[1ink_name = "alert"]
fnalert(x: i32) ->132
}

/1 Define o none da biblioteca conp "nuneros"
/1 Tanb¢m configura o tipo da biblioteca conb estf3tica
#[1ink(name = "nunmeros”, kind = "static")]
extern "C" {
fn retorna_dez() -> i32

fn quadrado(x: i32) ->i32
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}

#[ no_mangl e]
pub fn executar() {
unsafe {
l et dez = retorna_dez();

1og(20); // 20
| 0og(87654321); // 87654321

| og(dez); // 10
| og(quadr ado(dez)); // 100

alert(85); // 85 comwi ndow. al ert
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O000l00CIoooonoom oo Oorotrteottoonintn bonoin ootome oo
0oooooiobooomoOmntoooobOonticorbotibOrboOmnooobon
000 00000 00000 oooo 07 0000 Do &r boiooo b becodoool -0 000
00001000

000 rust ¢ [00D0000I000CC - L [O000OJX0000CI00O0O0ID O3 00000000
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rustc vinculacao.rs --target wasnB2- unknown-unknown --crate-type=
cdylib -L ./
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/1 Define as inportaddes
const inportacoes = {
/1 O nome padréo ¢ "env"
env: {
consol e_l og: (n) => consol e.log(n),
alert: (n) => w ndow. al ert(n)
}
H

fetch(' vincul acao. wasmni )
.then(response => response. arrayBuffer())
.then(bytes => WebAssenbl y. conpi | e(bytes))
/1 Configura as inportaddes na instancia
.then(nmod => WebAssenbl y.instanti ate(nod, inportacoes))
.then(({exports: { executar }}) => {
/1 Executa a fundao "executar"
executar();

1)

0000007 DODoOoobOo0n 0oool 0oooon: Doo 0000000 boooodona
O00IRD00000000000O!N consol e. | og [00OI0OI0I0000I00I000000IC0
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® 3 Inspector [J Console [ Debugger 1 Network {} Style Editor > 4] e X

@ Y Filter Output Errors Warnings Logs Info Debug CSS XHR Requests -ﬁ-
20 localhost:8000:12:37
87654321 localhost:8000:12:37
10 localhost:8000:12:37
100 localhost:8000:12:37
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0l &str (00000000 00000000 00 00000000 foooan 00 DO0i00000 Joo0ool
00000000ntiobob0ooto0Io0n est v [0000IO000OIOCMOIODDOO 0000000
1000000 00 Doooor jooOom on ioooooo 0ooo07 0oouoodr iodoodn 0o joo
st ri ng [I000O0I0DRO0O0I0IOMNO0OMD

fn retorna_str(texto: &str) -> &str {
texto

}

let tipo_string = String::from("string");
retorna_str(&ipo_string); // "string"

let tipo_str = "str";
retorna_str(tipo_str); // "str"

(00007 0000000 tooondo toon toibooot oo ibOoo0 ool botooooon
0000000 st ring IOOIOIIIOOCONOCOOCI DODONDOm DOOCODIDON DI oOo
String [0000000DOI0I0000 to_string() [l String::froml

let s = "olR".to_string();
let s = String::fron("ol B");
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OU0000 as_bytes [ 0I000I00I DOCT DOCOI CCO0O0COE " wasnd [OCDO
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OOmooooogn

let wasm String = String::fron("wasni);

printlnl("String: {:?}", &wasnj;
/1 String: "wasni

println!("Bytes: {:?}", &wasm as_bytes());
/1 Bytes: [119, 97, 115, 109]

UI00ICRO "wasmy [OODODOCCOCCOOCOOD 129, 97, 115, 109 [
U0o00OD0IDo0OIonn string [0OIOOCILIOOONIOODONIOICO0DOMODOD
04l 0000 000o0: 00UoOoo doot ool 0o booor doodoogo oo
st ri ng [D00000T0COIOIDOONIDOTCO00O0IONOO00DO0000D

U0 stri ng [O000IOOIOOI0DOI0DOLIOONE from ut f8 [0O0
00000000 0000l Conoo 0O 000001 bol jotoooot boooool oOI ooooo 0d
u8 [I0I00000O! from ut f 8 1000I000000COIO0000COIIDO00DOIIDG
00ioootoloo0oinotitio0oiodltoorboooitoe0ton ortoinnoooo
0000000000000 bO0I 0ot oo oo0omoo 0O 000d0n tl booooo0diono
8 N A o R VZ =T

| et wasm bytes: Vec<u8> = vec![119, 97, 115, 109];
let wasmtexto: String = String::fromutf8(wasm bytes).unwap();

println!("resultado da conversao: {:?}", wasmtexto);
/'l resultado da converséao: "wasnt

000000000 Doo00r boboOoo 0000 hODoooECD DOCODD Doooo bitioen O
(00000 07 00000000 boooootr inOo000 0o 0ot boo0o bodiot boooooo
A
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e neu_livro [I 0000001 0OO0 DOOODOOD DOOOOOT O Oooioon oo
00000000COmotOooooiotiUomoiinotoombOduo00000on

e salvar _livro_na_renoria [[I000001000000000MC0NIO00IOONO0O
000000000 0O oo0o Ooo bonC00o0o 0otibooon 0o OoOoooo
0 Y

O0iO00n 00000 to0000m booboooobor 0l iotoodl meu_tivro 0
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/| Para conpilar o arquivo:
/1 rustc livro.rs --target wasnB2-unknown-unknown --crate-type=cd
ylib
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extern crate core;

use std::ptr;
use core::slice::fromraw parts_nut;

fn neu_livro() -> String {

/1 trecho retirado da segunda edi &40 do livro "Vidas Secas" d
e Graciliano Ranps

String::from"Na planéci e avernel hada os juazeiros al argavam
duas nanchas verdes. Os infelizes tinham caninhado o dia inteiro
estavam cansados e fami ntos. Ordinariamente andavam pouco, mas C
ono havi am repousado bastante na areia do rio seco, a viagem prog
redira bemtres |gguas. Fazia horas que procuravam unma sonbra. A
fol hagem dos j uazeiros apareceu |onge, atravgs dos gal hos pel ados
da catinga rala. Arrastaramse para | R, devagar, sinhR3 Vitfiria c
omo filho mais novo escanchado no quarto e o bag de fol ha na cab
eda, Fabiano sonbrio, canbaio, o aifi a tiracolo, a cuia pendurada
nune correia presa ao cinturao, a espingarda de pederneira no om
bro. O nenino mais vel ho e a cachorra Baleia iamatrfs.")

}

R R A e ]
007 00000 bo0iooon 00! Do0boior bootr boboto ool ioooo O iootol 0o
10000 D00 00000000 boooinr 0o bbobioo booon Of bobiboo 000 [ooooo

salvar _livro_na_menorial

(ooomo

#[ no_mangl e]
pub fn salvar_livro_na_nenoria() {
let fatia_da_nmenoria: &mut [u8];
let ponteiro_nulo: *nut u8 = ptr::null_nut();

/1 Contegdo do livro

let livro: String = meu_livro();

/'l Bytes do contegdo do livro

let bytes: & u8] = livro.as_bytes();

unsafe {
/] Define a fatia nmenfiria do ponteiro nulo at¢ o tanmanho
dos dados do livro
fatia_da _nemoria = fromraw parts_mnut:: <u8>(ponteiro_nulo
, bytes.len());
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}

/| Percorre os _bytes_ do livro e salva na nenfiria
for pos in O..bytes.len() {
fatia_da_nenoria[ pos] = bytes[pos];

}

000000 0000o000000n000IoO000IID0R 0L DDIoOoioIb D0 000y
L10000000 0000 000001 Dbooo OO0l oooobooot 0 00oibo0 oo oot oo
O00000000000tiuoto00000iooboibooootatn

Q0000000000 Dot0o0o0l Ritoo0oooootmoOmooditoooood
0IooooonoOooOmiinib oot bionooooomd

<! DOCTYPE htm >
<htm [|ang="pt-br">
<head>
<meta charset="UTF-8">
<meta nanme="vi ewport" content="w dt h=devi ce-wi dth, initial-sca
e=1.0">
<title>Livro</title>
<styl e>
body {
background: beige
font-fam|y: nonospace
paddi ng: 20px;
}
</ styl e>
</ head>
<body>
<di v id="conteudo"></div>
<script src="livro.js"></script>
</ body>
</htm >

00000 IooT Doio D bor 01 0oB0000! ooomdI Lood trooboooo0oor boo
00000000 0000RI0Itoo0o0e0iboio0ioOon Cottotoobibtroob oo
000 Do0onoo0l O ooOiooooboinoodr consol e. 1 og 100001000
0 000
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WebAssenbl y.instantiateStream ng(fetch('livro.wasni))
.then(({ instance }) => {

const {
sal var _livro_na_nenoria
nenory

} = instance. exports;

/1 Insere os bytes nas posiddes do tamanho do texto
sal var _livro_na_nenori a()

/1 Aqui lenmos os prinmeiros 700 bl ocos da nenfiri a
const nenoria = new U nt8Array(menory. buffer, 0, 700)
consol e. | og(menori a) ;

s

000 0000001000 0Rhoodo 07 to0O00iol 0040 ioo 0Oitiood 000 obot oo
0000000000 00Do0ODo0D 0o0ooodd Dool 000 000000 000000 Doiooo
00000000I0000NO Doo0IbbOioottoo000otobono O o0 OIn0mert ooo
00010000000 0neoot0Io0I 0O onioo0inDoooNoIoroidito o
000l 0I0Db00N oonobiol 0ooion boxomon toooo boribboobmnooooo
0 A

v Uint8Array(700) [ 78, 97, 32, 112, 108, 97, 110, 195, 173, 99, .. ]
» [0..99]
» [100..199]
» [200..299]
» [300..399]
» [400..499]
» [500..599]
» [600..699]
» buffer: ArrayBuffer { byteLength: 1179648 }
byteLength: 700
byteOffset: @
length: 700
» <prototype>: Uint8Array.prototype { .. }

O R

00000000 DOOOO? 007 000008 DO Io0O00r 0o boioo! o0 booooooon
0000000000 0oooooot 00 0O0ooocoon Dooboo Dooor [oooiobaor O
O00mRooo0ibooobonoiooniinooo0meoootiinn

00 (000000000 Oboool Loool DDoor 000 oo bo0r 0boomtooooo O
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O000DIO0O0OIOONI00COE Text Encoder [UI Text Decoder [O0OIOON
00000007 D0UO0 00Dooon O bOBioobool 0ODbioon 01 boooon ool o
0000 0I0I00ID00Io000o00R0ID00I0 Do

o [l TextEncoder [0I00000000CON DO UOOMIDOOOOL Doooo
000000000000 00I00O! encode [I0DOIDOUOOOIOOIIIOOO
(R A | W A W N W N R

const codificador = new Text Encoder ();

codi fi cador. encode("wasnt') ;
/1 Unt8Array(4) [ 119, 97, 115, 109 ]

o [l TextDecoder [UI0000000000N 00100 OO0ODINUOOOON OO
000001 100007 Do0010000 booUool 0 00i000l decode (1000
O 0 A

const wasm = U nt8Array.from([ 119, 97, 115, 109 ]);
const decodi ficador = new Text Decoder ();

decodi fi cador. decode(wasm ;
/1 "wasni

000 0000 000o0iCoon oo0 Doottn foooibionr booooor oooon 0
U0000Iooiior ootonooooon buipoiboy o oot ol Text becoder 100
8 B

...

/1 Aqui |enps os prinmeiros 700 bl ocos da nenfiri a
const nenoria = new U nt8Array(nenory. buffer, 0, 700);
consol e. |l og(menori a);

/'l Decodifica os _bytes_da nmenfiria para string
const decoder = new Text Decoder () ;
const texto = decoder.decode(nenoria);

/'l Seleciona o el enento "#conteudo"
const conteudo = docunent. querySel ector (' #conteudo');
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/] Define o contegdo de texto do el emento para o contegdo do |ivr

cont eudo. t ext Content = texto;

0000000 Oi000RI000ID0I00o000O0MONI00Do0odIom L oriooo0n
000l 0000 Oinooroootioon 0ol 0oooo io0oioobol doootobtiooool 0o
00000ooooo

G O D 1270.0.1:8000 & L

Na planicie avermelhada os juazeiros alargavam
duas manchas verdes. 0s infelizes tinham caminhado
o dia inteiro, estavam cansados e famintos.
Ordinariamente andavam pouco, mas como haviam
repousado bastante na areia do rio seco, a viagem
progredira bem trés léguas. Fazia horas que
procuravam uma sombra. A folhagem dos juazeiros
apareceu longe, através dos galhos pelados da
catinga rala. Arrastaram-se para 14, devagar,
sinha Vitdéria com o filho mais novo escanchado no
quarto e o bald de folha na cabega, Fabiano
sombrio, cambaio, o aidé a tiracolo, a cuia
pendurada numa correia presa ao cinturao, a
espingarda de pederneira no ombro. 0 menino mais
velho e a cachorra Baleia iam atrés.
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https://github.com/WebAssembly/threads
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https://github.com/raphamorim/livro-webassembly-exemplos
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/1 Retorna um SharedArrayBuffer emvez do ArrayBuffer
const nenory = new WebAssenbl y. Menory({

initial: 10, // Menfiria inicial de 640 KiB

maxi mum 100, // Menfiria n3ima de 6.4 MB

shared: true, // Configurada cono conpartil hada

|
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0ol env [

WebAssenbl y. i nstanti ateStream ng(fetch(arquivo), { env: { menory

Y
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let valor = Arc::new(Atom cUsize::new 85));

000000 0o0OOoom 0oibOoor oo oooo doooioor boor Cooor 0o
N Y o
0 At omi cUsi ze [[00I0]O00O0I0000C0CODODOOIOmN COOOMON COOLT
(00100000000 000000000 wsi ze 11OOOONDO000OI DOOIIOIOOIOOD 0OOMOOD
L00ID0000Oon0 O000noOlonOn Ar e DOOIDOOIDOIOOINODIOIOOMOOD
00000 Ar c<At omi cUsi ze> [

use std::sync::Arc;
use std::sync::atomic::{Aton cUsize, Odering};
use std::thread,;

fn min() {
let nmut atomi co = Atom cUsize::new5);
assert_eq! (*atom co.get_mut(), 5);
*atom co.get_mut() = 8;
assert_eq! (atom co.load(O dering:: SeqCst), 8);

/1 Conpartilha o atom co nutRvel
l et valor: Arc<Atom cUsize> = Arc::new atom co);

/1 Vai nostrar val ores conedando de 8 emdiferentes threads
/1 OGs val ores nudam a cada execudao
for _in 0..10 {

| et val = Arc::clone(&valor);

t hread: : spawn(nove || {
/1 Increnenta o valor e retorna o valor anterior.
let v = val.fetch_add(1, Odering:: SeqCst);
printlnt("{v:?}");

|OF
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/1 Cria o worker baseado no script: meu-script.js
const meuWrker = new Worker (' neu-script.js');

/1 Vocé tanbgcm pode terminar a execuddao de um worker usando o ngt
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odo "term nate"
meuWor ker . term nate();

00000 bO000O! 0ooon 000 0oobodo 0f ioo0ooor 0oo! Dotooooon oo
O0ooODoooooimgiiolDoooontoobioo0iiobombonitonomonioLo
00000000 0DRoo0o

000

meuWor ker . addEvent Li st ener (' message', e => {
consol e.l og(' chegou a nensagem ', e);
}, false);

meuWor ker . post Message(' prinmei ra nensagem ) ;
meuWor ker . post Message(' segunda nensagemn ) ;
meuWor ker . post Message(' terceira nensagemn);
meuWor ker . post Message(' quarta nensagemn ) ;

000000

addEvent Li st ener (' message', async (e) => {
post Message(e. dat a) ;
}, false);
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Concorréncia
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cargo init wasmthread
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use core::slice::fromraw parts_nmnut;

#[ no_mangl e]
fn soma(valor: u8) -> u8 {
/1 Oobtgma fatia especificada da nenfiri a
let fatia: &mt [u8] = unsafe { fromraw parts_mut(1 as *nut
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u8, 255) };
fatia[0] = fatia[0] + valor;
fatia[0]
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[unst abl €]
build-std = ['std', 'panic_abort']

[ bui I d]
target = "wasnB2- unknown- unknown"
rustflags = [
'-Ctarget-feature=+atom cs, +bul k- menory, +nut abl e- gl obal s'

]
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JoIoinoioo0uobiaonI

[ bui I d]
target = "wasnB2-unknown- unknown"
rustflags = [
'-Ctarget -feature=+atom cs, +bul k- nenory, +nut abl e- gl obal s',
'-C, 'link-args=--no-entry --shared-menory --inport-nenory -
- max- menor y=209715200' ,
]

00000 DOO000OM D0I0C1000 0OM0I0000 00 C0CI00000 00000l 00010

209715200 0000000000000 200M B 1000000 00000 0000000 00
000 000n 0 000000000000 000000000 D000 m0m 00 000
000001000 00000000 000000 00000000 0000000000 000 10000 00010 O
O000000000T0] app. j s |

000

const nenory = new WebAssenbl y. Menory({
initial: 320, // 20 MB
maxi num 3200, // 200 M B
shared: true

1)

const inportacoes = { env: { nenory } };

(0000000 000! 00 Doioooo 000 00io0eiol b0t 0ooooD Do boobo 0o
Q00O00I0n Do bolitido0r 0oon 0 Ooooodr 00 Dootoooo 01 0
0000o0ooo0n

000000000 000 0000000ioo Oooboomo Lot 00000000 0ol 400
1000000 0000 foooo! OoboooCoo0ior Doito foCooiooootr fodo
Q1000000000 O00oo 00000 oo ioomiom cotton botm obotooo0:
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00l 00R000I000OI0IboOoo0l 00 botoooobo0oooo0em Dootboooodoo oo
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00000000N0o0D0nonoOLotobIooooooo

000
...

/'l Define a lista de Wrkers
const workersLista = [];

/'l Nemero de processadores |figi cos di sponéveis
const processadores = w ndow. navi gat or. har dwar eConcurr ency;
consol e. | og( " processadores: ${processadores});

/1 Cria um Worker para cada processador
for (let i = 0; i < processadores; i++) {
I et worker = new Worker('./worker.js");

/1 Adiciona na lista para cada retorno de inicializadéo
wor ker . addEvent Li st ener (' nessage', e => {

if (e.data.operacao === "IN Cl ALI ZAR ) {
wor ker sLi st a. push(worker) ;
}
}, false)

/1 Envia uma mensagem para o worker com a operadao de inicializ
adao
wor ker . post Message({ operacao: 'IN ClALI ZAR , inportacoes });

0000 foool Do0ooor oooooo 0ol Oodr Coootor 0oool Oooo
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...

/] Para cada 100 nilissegundos executa a fundao "executarWrkers"
const intervalo = setlnterval (executarWrkers, 100)

function executarWrkers() {

/'l Valida se todos os Wb Workers term naram suas respectivas
ni ci al i zadoes

if (workersLista.length == processadores) ({

/] Desabilita a execuddo da fundado "executarWrkers" a cada 1
00ms
clearlnterval (intervalo);

/1 Envia uma nensagem com o val or baseado na ordem
for (let i = 0; i < processadores; i++) {

const valor =i + 1

consol e. |l og( val or para sonar: ${valor}")

wor kersLi sta[i].post Message({
operacao: ' EXECUTAR ,
val or

s
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000000

/1 Para evitar instanciar o WebAssenbly npl tiplas vezes, crianps
essa vari RBvel

/'l que auxilia posteriornente quando o Wb Worker recebe nensagen
s com oper addes de execudao

I et funcaoSoms,;

/1 Escuta os eventos de nensagens
addEvent Li st ener (' nessage', async (e) => {

/1 Na operadao de inicializadao, cria a instancia do nfidul o
if (e.data.operacao === "I NIClALI ZAR ) {
result = await WebAssenbly.instantiateStream ng(
fetch('./target/wasnB2-unknown-unknown/rel ease/ wasm t hr ead.
wasm ),
e.data.inports

)

/1 Salva a fundao sonma no escopo externo
funcaoSoma = result.instance. exports. song;

}

/1 Na operaddo de execuddo, usa a fundao que foi salva anterior
mente no escopo externo
if (e.data.operacao === ' EXECUTAR ) {
const retorno = funcaoSome(e. data.valor);
consol e. | og(retorno);

}

/1 Envia uma nensagem de volta com os dados recebidos anteriorm
ente

post Message(e. dat a);
}, false);

0o 0000 o bOoroibobitoolbolbooioboooo booooodr ooong
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processadores: 8 app.js:14:9

val or para somar: 1 app.js:36:15
val or para somar: 2 app.js:36:15
val or para somar: 3 app.js:36:15
1 worker.js:13:13

3 worker.js:13:13

val or para somar: 4 app.js:36:15
6 worker.js:13:13

val or para somar: 5 app.js:36:15
10 worker.js:13:13

0 T

processadores: 8 app.js:14:9

val or para somar: 1 app.js:36:15
val or para somar: 2 app.js:36:15
1 worker.js:13:13

val or para somar: 3 app.js:36:15
val or para somar: 4 app.js:36:15
3 worker.js:13:13

6 worker.js:13:13

val or para somar: 5 app.js:36:15
10 worker.js:13:13
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https://github.com/raphamorim/livro-webassembly-exemplos
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00010000 00l 0O 0muoonl ool ooOo 00 boottooo0D O oooo 0oo
ooool  0ooooooool - 00 D0 OO00Ooooooooor ob o Doodoo

VWebAssenbl y. Conpi | eError [ [D0IOOD OO0 OC0O0OC 0OO0OOOC O
A A

00000 00000000000 0oot 0oooi Doooioodiodl bor 000 0ooomoo
Q100000000000 [000moon 1ooiol toboD 00000t 0ottt bO0 toooooo
0000000 ar qui vo-i nval i do. wasm [0 000000000 0000000100
J00i0I0ootionto0inboo0to000b0i0bo0omnoom

0ooDInOniDobrooaood
cont eudo- do- ar qui vo-i nval i do

0000000 D0itooo0o0] Doioiiooo 0o tooon 0000 oo 07 oot 0d
000000000 00i0007 0ot 000 0otoibdl OooOoibO ook 0oooon 0ooooo
0000000001 00000000 val i dat e 100C0I0CMC00IOMOOIONOOI0ODOIOCE
(ioiotooobooomemon

(10000 000 00000000 bor boOLroooon oot ool Dot Loob
T o A A

fetch("arquivo-invalido.wasnm).then((response) =>

response. arrayBuf fer ()
). then(function(bytes) {

/1 Se "valido" for verdadeiro, o contegdo do arquivo estl3 corre
to

const valido = WbAssenbl y. val i dat e(bytes);
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/1 Printa no console se ¢ VRIido ou nao
consol e.log( Cs _bytes_ séo ${valido ? "vBlidos" : "invBlidos"}
para conpilar em um niidul o WASM ) ;

/] Tenta conpilar os bytes, por¢mretorna um Conpil eError
WebAssenbl y. conpi | e( byt es);
I

OO00000Io0OionotooioooooooIbono0n0boo0tintOomoo oo
00i0oli0o0IooonootitioooboriotitoCooootlbopoOornoooI oo
O00DIoOIDIooiioT DontbooOionioon gm0 oo 0ol booooitooa
O000000I000I000000000

® O Inspector [] Console »» 01 ] - X
@ Y Filter Output {1’
Errors Warnings Logs Info Debug CSS XHR Requests
Os bytes sdo invalidos para localhost:8000:17:12
compilar em um médulo WASM
@ Uncaught (in promise) .. WebAssembly.compile:20

CompileError: wasm validation
error: at offset 4: failed to
match magic number

» En]

8 M W A

ot oooor ggr Obhooidoodooon - oo
Iooooooid

I 0
00000000 0ot DOO00D to0 bor booon toodooo! 0iobooooor A bomio

WebAssenbl y. Li nkError (00000000000 DOC00I DII000000ION00
Qooont
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00000000 UUioobdr bOOor 0ol toototobooo: hooioooot o
J0000inooobOnoOo0ibonooooiooI0oodDo OO

00000 DO0R00000IOD Of Dot0doooon Ooodoodor ddocodooor 0o o
Q000Io0IoinooinItoroOriodomiootbooono0ooan 1i nk. rs 1000
(000000 foodl Oobo0o Ooo0r foooo: Uoot0o tiodio 0ol biohooooor 4ooog
Q0000007 DOiDo0onoOo0 Cr o000l soma_at e_n 1000I0 00 OO00DOO

no_mangl e OO0 000000 OOC FIoat 32 [OIOOOICOIODOOIIDOOOO
Float 32 [
#[ no_mangl e]
pub extern fn soma_ate_n(n: f32) -> f32 {
(n* (n+1.)) / 2.
}
Qolobdininr bl ioooioniooool o DOoOOIOIDono 00l o 0RO
1. 0 [1 QOIIOI00O] 00000 00ioor 00l 000 Do0ioon Do 000D 0oindn od
0000000 1. o O0ODOOOCOIOOIDONOT 2. o DIOOIIOD 3. 0 (IOCUDOROOIOO
0000000 e. o IDIDOICOOOILOODOOOIOIOCOIO n 0

(100000 000000 DO 000oI00D Dioooiol bocotooooon 01 obooooor O
0000000

rustc link.rs --target wasnB2-unknown-unknown --crate-type=cdylib

0000l 00 0ooooooor bor 000O00Ron o000l booodl coooooo
Q0000i00OoibnooooiobooiroO00o0rIiotoooir i ndex. htm [0
10

<! DOCTYPE htm >
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<htm lang="pt-br">
<head>
<meta charset="UTF-8">
<meta nanme="vi ewport" content="w dt h=device-wi dth, initial-sca
e=1.0">
<title>Exenpl o LinkError</title>
</ head>
<body>
<script>
/'l Sucesso
fetch('link.wasnm)
.then(response => response. arrayBuffer())
.then(bytes => WebAssenbl y. conpi | e(bytes))
.then(nmod => WebAssenbly.instantiate(nod))
.then(nmod => {
const { soma_ate_n } = nod.exports

console.log(' <- recebido: ', soma_ate_n(1)); // 1
console.log(' <- recebido: ', soma_ate_n(2)); // 3
console.log(' <- recebido: ', soma_ate_n(3)); // 6
IOK
</ script>
</ body>
</ htm >

Qi0iiooooroiobonioontr0iooulil consol e. 1 og 100000000
00000n000000r oi00too0nr 1 0 3 100 e IDDOIDOOIOOOIOIOIOON DO
0000000 00 000F  instantiate [ D00JO00)C 0O0DOJOOO] O000COD O
O0000R0o00OIOndoiotoiniboiitho00omoot 0000000000000
000000000007 07 0Edibb 000t DO 0hooooe boor booooOr 0ol boiooem 0
10000nOoomoobIotooiroonbomioto O iootoorboO0wboobonon
UOICOoOO0ODIOD webAssenbl y. Menory ([

000 DOIo0o! 000 DO000I0e00n 00ool booodr bOor booboinbooo
000000D0D00R00N 0ooor oobol tOooooooor booinooool ool Cboomo
0000I0D0T00I0DI00I 00O webAssenbl y. Li nkError [07000000L O
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0000000000
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00001 00000000000 00 bepOT 00000 Dooitoom 000 0 Doniooton 0o
00000 LODoitl 0O 0Iobol Dooool 00l 00000 1i nk. rs 000000
Ooiouion0ootmmoooiOiottoioiotoo0io0Ubooo0b000l ext ern 10
iinoooooobobbontOomobobobonobiuoom;o

000000000T00 Levm IOCLD LeD [00OIDOOI0IIO 0000000 ooooing
0000IOI0000000I004ULl env [OO0OIIDONIOOIOOONOOIODONIOOOIOMOD
00i0Iooomool

extern {
#[1ink_name = "consol e_l 0g"]
fn log(x: f32) -> 32

0l 0000000000 0o 0oboot 000 Doo0oo0r 0iboood: 0oor iooo0r o
(U000 consol e_t og [OO0IOIOOOME env [UOOOOOIOOMO00IOCO0O
(UUOOCE soma_at e_n [0OC0I000CCONIDOO0OIOCOOOOOY consol e_l og |
000oooooDiioiooitoidbitotooobnooinboioo0obUol 1 og €

extern {
#[1ink_name = "consol e_l 0g"]
fn log(x: f32) -> 32

}

#[ no_mangl e]
pub extern fn soma_ate_n(n: f32) -> 32 {
unsafe {
Iog(n);
}
(n* (n+1.)) [/ 2

O 0 T 0
O )
O 0 T
const configuracao = {

env: {
console_log: (n) => {
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consol e.log('-> enviado: ', n)
}
}
H

fetch('link.wasnm)
.then(response => response. arrayBuffer())
.then(bytes => WbAssenbl y. conpi | e(bytes))
.then(nmod => WebAssenbl y.instanti ate(nod, configuracao))
.then(nmod => {
const { soma_ate_n } = nod.exports

consol e.log(' <- recebido: ', sonma_ate_n(1)); // 1

consol e.log(' <- recebido: ', sonma_ate_n(2)); // 3

console.log(' <- recebido: ', sonma_ate_n(3)); // 6
IOF

000 000000000 bot 0Uoool 07 booooooooioor 000 boCoooboor tota
J0ooiboototionoOoonNobdoibononotibooOmtoo0o

w3 Inspector Console [© Debugger
@ Y Filter Output

—> enviado: 1

<- recebido: 1

—-> enviado: 2
<- recebido: 3
—> enviado: 3

<- recebido: 6

8

000000001 O 00000000 booobOl boooho boioit bol ioDo00o0oe 0
Li nkEr ror [00I0000000CTO0OO0CCOOCILE Li nkEr ror 100000000000
00000000nO0bORIoIO00IDD000D0000O 000 consol e_l og (0000
0000000 DbOomooD booOor Or 0oOoo ool 1 og 100 DO 0O 00O
00000000
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const configuracao = {
env: {
log: (n) =>{
console.log('-> enviado: ', n);
}
}
H

Q0000000 0moo00t0od0DibOotmo0i000t0b000

® (] console » 0?2 |j__| eee X
@ Y Filter Output -}:i-

Errors Warnings Logs Info Debug CSS XHR Req

© Uncaught (in promise) localhost:8000:23:32
LinkError: import object
field 'console_log' is not
a Function
<anonymous> /=23
promise callbackx ../:23

8 M

00000000 000l 000t 07 000000001 boo Dooon booboooeo tiobon bod
consol e_| og (000000000000
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0oo0 bo0Iol Cobom oodoribOorobon e inoiobomon o
0100000000000 DOLOT Doobootdr boooo boittibooooo 0ol iotoon oo
000000000 000 0ooooocdn OCooor oeoodi Oooo [fcoooor 0ooo
0o0Ooooooa

OI00MI. vebAssenbl y. Runti meEr ror [OIOI0IO0IO0OC00IC0OIO
0 A A R A n R o W
00I00O0mRI 00 0000000 boboomol boriooobooootoool 0oL oo
]
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funcao_com erro_em execucao [ U00000! 1000 0000000000 OO0
000000001 00 0ooom Do 0tomooo 0n oO00 booobol On oooon &oo 0oooooan
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/|l Para gerar bastar executar
/1 rustc runtine.rs --target wasnB2-unknown-unknown --crate-type=
cdylib

#[ no_mangl e]
pub fn funcao_com erro_em execucao(nunero: u8) -> u8 {
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nunero + 255

OO0 i ndex. htmi [ 00000000 000O0OO] DOOOOOOD 07 DOOC0O0 00 o
(000000 Runt i meError [

WebAssenbl y.instantiateStreanm ng(fetch('runtime.wasni))
.then(({ instance }) => {
/'l Retorna 255
consol e.l og(i nstance. exports. funcao_com erro_em execucao(0));

/1 Retornar um "RuntinmeError" pois os
/| posséveis valores de u8 vao de 0 at¢ 255
consol e.l og(i nstance. exports. funcao_com erro_em execucao(1));

1)

00 0
00i000ooooo0

O® {7 Inspector Console [© Debugger 1N Network {} Style E

@ Y Filter Output

255
@ Uncaught (in promise) RuntimeError: unreachable executed
<anonymous> http://localhost:8000/:14

promise callbackx http://localhost:8000/:11

I A o A A A

00000000 D000 010000l b 00 Dol bobob LI Domim nrtobooooo 0o
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00000 oot 0ibbor Do booooooo 00 Doooid boboobool to booomwoio
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(0 0000000m 000 000 f000bO0000m bon Oioon 0oiooooo 0ooooo
0 T A A T
00I0000 00000 Result [0 map_err [T unwrap_or_el se 100000
8 0
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0000000

extern {
#[1ink_name = "erro"]
fn erro(x: u8) -> u8;

}

fn funcao_que_fal ha() -> Result<(), & static str> {
Err (" Fal hou")
}

#[ no_mangl e]
pub extern fn executa_funcao_que_fal ha() {
mat ch funcao_que_fal ha() {
K() = {},
Err(..) =>{
unsafe {
erro(1);

}
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pani ¢ 0000 0O00OoooOn  DOoOor 00 ;Coom;oo
consol e_error_pani ¢_hook [ 000II00ICOCONO0NI00CI0NDO0OO00000
100000O0OMO00IN0 000N O0DONoDO00NO000D0b00OO00o0n
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https://github.com/rustwasm/console_error_panic_hook
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/] Cria umobjeto Tag e usa para criar a excedao
const tag = new WebAssenbly. Tag({
/'l Define o tipo dos dois paranetros cono "f32"
paraneters: ["f32", "f32"]

b

/l Cria a excedado baseada na Tag criada e usa "85.0" e "23.3" com
o val ores
const exception = new WebAssenbl y. Exception(tag, [85.0, 23.3]);
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/1 Define o tipo o paranetro cono "i 32"
const tag = new WebAssenbly. Tag({ paraneters: ["i32"] });

/1 Configura o traceStack para verdadeiro
const opcoes = { traceStack: true };

/1 Cria a excedao com "stack trace"
const exception = new WebAssenbl y. Exception(tag, [85], opcoes);
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/1 Para conpilar execute o comando:
/'l rustc excecao.rs --target wasnB2-unknown-unknown --crate-type=
cdylib

extern {
#[ i nk_name = "l anca_excecao"]
fn lanca_excecao_js();

}

#[ no_mangl e]
pub extern fn excecao() {
unsafe {
| anca_excecao_j s();

}
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// Cria a tag comum paranetro do tipo f32
const tag = new WebAssenbly. Tag({ paraneters: ['f32'] });

/1 Define o objeto de configuradao de inportaddes e
/1 especifica uma funddo chamada | anca_excecao
const configuracao = {
env: {
| anca_excecao: () => {
const exc = new WebAssenbl y. Excepti on(
tag, [85.25], { traceStack: true }
)
throw exc;
}
}
H

fetch(' excecao. wasni)
.then(response => response. arrayBuffer())
.then(bytes => WebAssenbl y. conpi | e(bytes))
.then(nmod => WebAssenbl y.instanti ate(nod, configuracao))
.then(rmod => { nod. exports. excecao() })
.catch((e) => {
console.error(e);

/1 Se a exceddo for a tag especéfica, podenos inspecionar
/1 usando o ngtodo ".is" no erro
if (e.is(tag)) {
/1 Pega o parametro de posidao 0 da tag
/'l Retorna "85.25"
console.log( getArg 0 : ${e.getArg(tag, 0)}");
}
s
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W {3 Inspector Console [© Debugger f Network

@] Y Filter Output

© » » WebAssembly.Exception { stack: "lanca_excecao@http
line 25 > WebAssembly.compile:wasm-function[1]:0x82\
callbackx@http://localhost:8000/:27:8\n" }

getArg 0 : 85.25
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