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bom dia obrigado por ter vindo,
essa e uma talk sobre padroes
async elegantes e programacao
funcional.

técnicas que vocé pode usar
agora para escalar sua app.

Javascript e multithreading e isso
possa soar um pouco louco para
VOCE...

Porque de certa forma, é
verdade: o loop de eventos do
JavaScript significa que o seu
programa faz uma coisa de cada
vez. Essa decisao de design
iIntencional nos protege de uma
classe inteira de problemas de
multithreading, mas também deu
origem ao equivoco de que 0

oncorréncia é sobre lidar com varias
sas ao mesmo tempo e paralelismo é

> fazer varias coisas ao mesmo tempo.”
Rob Pike
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Mas, na verdade, o design do
JavaScript € adequado para
resolver uma infinidade de
problemas de simultaneidade
sem cair as “armadilhas” de
outras linguagens multithread.

unction whatever(func, callback){}

W rivendel Especialistas em Clouds.
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Abrir Call for paper Verificar data do evento

Verificar local Cadastrar no meetup.com

Mandar invites por e-mall Comida



http://meetup.com

para programas simples, geralmente
escrevemos codigo sequencial, uma
etapa e executada de cada vez, e
deve ser concluida antes que a
proxima etapa seja iniciada.

mandic + f’ rivendel Especialistas em Clouds.
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Até que uma requisicao ajax, seja
concluida, o javascript bloqueia
qualquer linha abaixo da execucao.

task2()

— e — —
Time
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Ao contrario a concorréncia ocorre
quando a execugao de uma série de
etapas pode se sobrepor a outra

série de etapas.
Em Javascript, a concorréncia
T h re a d # 1 ta S k1 () geralmente é realizada com APIs
Web assincronas.

Thread #2 task2()

——e e
Time
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estratégias que vocé poderia usar um
exemplo é

vocé pode mudar muito rapidamente
entre

trabalhando nessas trés tarefas
assim em
particular e software que

C O re #1 {as k1 () poderiamos usar
multi-threading para fazer isso uma
unica CPU

nucleo pode realmente fazer apenas

uma coisa em um

tempo, mas mudando rapidamente

poderiamos

C O re # 2 t s k2 () tem essa execugéo sobreposta
comutacao de contexto de linhas de

tempo torna

Parece que estamos fazendo trés

coisas em

ao mesmo tempo, apesar de nao
sermos
C O re # 3 ha uma outra maneira que podemos
ta S k3 () fazer isso nos
poderia ter trés maquinas separadas
ou

Nucleos de CPU e dedicar um

nucleo por tarefa
— eSta forma eSpeCI'fica de
concorréncia e

Ti m e muitas vezes chamado de
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Ufa, uma desculpa a menos
para rejeitar o JavaScript.
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O JavaScript e altamente concorrente no Node e no navegador.

3 refresh()
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Magica ?

Event Loop & Web APIs



Source Code

parse

refresh()

render
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Call Stack

Event Loop

Web APIs

Callback Queue
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Source Code

Call Stack

parse

o

render
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Event Loop

Web APIs

Callback Queue
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Source Code

refresh()

render
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Call Stack

parse

Event Loop

Web APIs

Callback Queue
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Source Code

Call Stack

refresh()

refresh()

db

render

stack
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Event Loop

queue

Web APIs

Callback Queue
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Source Code

db

render

stack
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Call Stack

refresh()

Event Loop

queue

Web APIs

refresh()

Callback Queue
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Source Code

Call Stack Web APIls

db
get
render
=

refresh()

Callback Queue

Event Loop

stack && !queue
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Source Code

stack
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Call Stack

Event Loop

&& !queue

Web APIs

parse()

render()

refresh()

Callback Queue
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Source Code

stack
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Call Stack

Event Loop

&& !queue

Web APIs

IndexedDB

Timer refresh()

Callback Queue
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Source Code Call Stack

render()

Event Loop

stack.empty && !queue.empty
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Web APIs

IndexedDB

Timer refresh()

Callback Queue
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Source Code

Call Stack

render()

Event Loop

stack.empty && !queue.empty
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Web APIs

Fetch

IndexedDB

Timer refresh()

Callback Queue
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Source Code

Call Stack

render()

Event Loop

stack.empty && !queue.empty
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Web APIs

Fetch

IndexedDB

Timer

Callback Queue

parse()

refresh()
- [T
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Source Code

stack
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Call Stack

Event Loop

&& !queue

Web APIs

Fetch

IndexedDB

Timer

Callback Queue

parse()

refresh()
I |
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Source Code

Call Stack

Event Loop

stack.empty && !queue.empty
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Web APIs

Fetch

IndexedDB

Timer

Callback Queue

refresh()
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Source Code

stack
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Call Stack

Event Loop

&& !queue

Web APIs

Callback Queue

refresh()
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Source Code

Call Stack

refresh()

Event Loop

stack.empty && !queue.empty
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Web APIs

Fetch

IndexedDB

Timer

Callback Queue
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Source Code
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Call Stack

Event Loop

Web APIs

Callback Queue
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© mandic

~ bit.ly/event-loop-help

L
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Hoje, vamos cobrir:

1. Declare dependéncias simultaneas com lIFEs assincronos
2. Gerenciar simultaneidade com programacao funcional
3. Crie seus proprios encadeamentos com os Clusters de

Trabalhadores da Web

W rivendel Especialistas em Clouds.
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1. Declare concurrent dependencies with

Async lIFEs




© mandic

New Music

Lecing Lght Love Yourselt! BB A
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LiDrary For You Browse Rado m

BAD WITCH

New Single +°-(

Music -

All Genres v

MUSIC QUICK LINKS
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1. Read File

2. Parse ID3 Metadata
3. Calculate Duration
4. Import Album

9. Import Song

N | rivendel Especialistas em Clouds.

36



1. Read File

2. Parse ID3 Metadata

3. Calculate Duration

4. Import Album

S. Import Song

@«

€) mandic

W rivendel Especialistas em Clouds.

let

let
let
let

let

let

let

buffer = awailt read(file)

meta = awalt parser(file)
songMeta = mapSongMeta(meta)
albumMeta = mapAlbumMeta(meta)

duration = await getDuration(buffer)

albumID = await importAlbum(albumMeta)

songID = awailt importSong({

. . . SongMeta,
albumID,
duration

})

return songlD

37



let [ buffer, meta ] = awalt Promise.all(]
read(file),
parse(file)

1);

let songMeta = mapSongMeta(meta);
let albumMeta = mapAlbumMeta(meta);

let [
duration,

albumID
] = await Promise.all([

getDuration(songMeta),
tmportAlbum(albumMeta)

1);

38



Async lIFEs

- Async Immediately Invoked Function Expression ( lIFE )

(async() => {

F)();

W rivendel Especialistas em Clouds.

39



© manaic

Async lIFEs

- Async Immediately Invoked Function Expression ( IIFE )

let task = (async () => {
let thing = awalt otherTask;
let result = awailtt doThings(thing)
return result;

F)();

W rivendel Especialistas em Clouds.
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// Read the file
let readTask = read(file);

// Parse out the ID3 metadata
let metaTask = (async () => {
let meta = awalt parser(file);
let songMeta = mapSongMeta(meta);
let albumMeta = mapAlbumMeta(meta);
return { meta, songMeta, albumMeta };

P)CO)s

// Import the album

let albumImportTask = (async () => {
let { albumMeta } = await metaTask;
let albumId = await importAlbum(albumMeta);
return albumld;

r)C);
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F)0)s

// Import the album

let albumImportTask = (async () => {
let { albumMeta } = await metaTask;
let albumId = await importAlbum(albumMeta);
return albumld;

r));

// Compute the duration

let durationTask = (async () => {
let buffer = awalt readTask;
let duration = awalt getDuration(buffer);
return duration;

PO s

// Import the song
let songImportTask = (async () => {

42



// Import the song

let songImportTask = (async () => {
let albumId = awailt albumImportTask;
let { meta, songMeta } = await metaTask;
let duration = awailt durationTask;

let songId = await importSong({
...songMeta, albumId, file, duration, meta

});

return songld;

H0)s

let songld = awalt songImportTask;

return songld;
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// Read the file
let readTask read(file); I‘eadTaSk
// Parse out the ID3 metadata
let metaTask = (async () => {
let meta = awailt parser(file);
let songMeta = mapSongMeta(meta);

let albumMeta = mapAlbumMeta(meta); metaTaSK

return { meta, songMeta, albumMeta };

P QO);

// Import the album
let albumImportTask = (async () => {
let { albumMeta } = await metaTask;

let albumId = await importAlbum(albumMeta); albumlmpOI’tTaSk

return albumId;

()

// Compute the duration
let durationTask = (async () => {
let buffer = await readTask;

let duration = await getDuration(buffer); durationTaSk

return duration;

PO

// Import the song
let songImportTask = (async () => {
let albumId = await albumImportTask;
let { meta, songMeta } = await metaTask;

let duration = await durationTask; SonglmportTaSk

let songld = await importSong({
...songMeta, albumId, file, duration, meta

})s

return songld;

()

let songld = await songImportTask;

return songld;

Q mandlc + g rivendel Especialistas em Clouds.



// Read the file
let readTask = read(file);

// Parse out the ID3 metadata
let metaTask = (async () => {
let meta = await parser(file);
let songMeta = mapSongMeta(meta);
let albumMeta = mapAlbumMeta(meta);
return { meta, songMeta, albumMeta };
ISIQF

// Import the album

let albumImportTask = (async () => { metaTaSk readTaSK
let { albumMeta } = await metaTask;
let albumId = await importAlbum(albumMeta);
return albumId;

F)O);

// Compute the duration

let durationTask = (async () => {
let buffer = await readTask;
let duration = await getDuration(buffer);
return duration;

PO

durationTask

albumimportTask

// Import the song
let songImportTask = (async () => {
let albumId = await albumImportTask;

let { meta, songMeta } = await metaTask; SonglmportTaSk

let duration = await durationTask;

let songId = await importSong({
...songMeta, albumId, file, duration, meta

})s

return songld;

PO

let songld = await songImportTask;

return songld;
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2. Como controlar a concorréncia

Functional
Programming




© mandic

TieCR] T O] MO

01 Overture.mp3 02 The Grid.mp3 03 The Son of

Flynn.mp3

04 05 Armory.mp3
Recognizer.mp3

RO

06 Arena.mp3 07 Rinzler.mp3 08 The Game Has 098 Outlands.mp3 10 Adagio For
Changed.mp3

TRON.mp3

TRON

11 Nocturne.mp3 12 End of 13 Derezzed.mp3 14 Fall.mp3 15 Solar
Sailer.mp3

Line.mp3

16 Rectifier.mp3 17 Disc Wars.mp3 18 C.L.U..mp3 19 Arrival.mp3

20 Flynn
Lives.mp3

21 TRON Legacy 22 Finale.mp3

(End Titles).mp3
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[ I

Importando Livre Estou - Frozen.mp3 - 1%
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- @@

Importando... Wesley Safao - 1% - 10%.mp3

Qmandlc ;Y rivendel Especialistas em Clouds.

49



@mandlc + g rivendel Especialistas em Clouds.

50



let semaphore = new Semaphore( 4);

awalt semaphore.acquire();
/* do things */
semaphore. release();

51



let Semaphore = max => {
let tasks = []
let counter = max

let dispatch = () => {

1f (counter > 0 && tasks.length > 0)
counter--
tasks.shift()()
}
}
let release = () => {
counter++
dispatch()
}

let acquire = () =>
new Promise(resolve => {
tasks.push(resolve)
setImmediate(dispatch)

})

return async fn => {
awailt acquire()
let result
try {
result = awailt fn()
} catch (e) {
throw e
} finally {
release( )

}

return result
}
}

export let limit = (max, fn) => {
let semaphore = Semaphore(max)
return (...args) => semaphore(() => fn(

},

export default Semaphore

@ mandlc + f’ rivendel Especialistas em Clouds.

{

...args))
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© mandic +

let Semaphore = max => {
let tasks

let counter

[ ]

Mmax

let dispatch = () => {
if (counter > 0 && tasks.length > 0) {

counter--
tasks.shift()()
}
}
let release = () => {
counter++
dispatch()

}

let acquire = () =>
new Promise(resolve => {

53



© mandic +

let release = () => {
counter++

dispatch()
}

let acquire = () =>
hew Promise(resolve => {
tasks.push(resolve)
setImmediate(dispatch)

})

return async fn => {
awalt acquire()
let result

try {
result = awailt fn()

} catch (e) {
throw e

54
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setImmediate(dispatch)

’)

return async fn => {
awalt acqutire()
let result

try A
result = awailt fn()

} catch (e) {
throw e

} finally {
release( )

}

return result

export let limit = (max, fn) => {
let semaphore = Semaphore(max) 55
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release( )

}

return result

export let limit = (max, fn) => {
let semaphore = Semaphore(max)
return (...args) => semaphore(() => fn(...args))

}

export default Semaphore

@ mandlc + Qf’ rivendel Especialistas em Clouds.
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let semaphore = Semaphore(4)

let result = await semaphore(async () => {
console.log( 'Acquired! ')
return awailt tmportMP3(file)

1)

IIIIIIIIIIIII
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let importMP3 = async (data) => /* . */

let limitedImportMP3 = limit(2, importMP3);

58



let wmportMP3 = async
let L(umitedImportMP3 =

LimitedImportMP3(songl):;
// starts immediately
LimitedImportMP3(song2);
// starts immediately
LimitedImportMP3(song3);
// waits for songl or

(data) =>
Limit(2 ,
songZ2 fto

/* . xS

tmportMP3);

finish

59



let importMP3 = async (data) => /* . */
let limitedImportMP3 = Llimit(2, timportMP3);

let limit = (max, fn) =>
let semaphore = Semaphore(max);
return (...args) =>
semaphore(() => fn(...args));

}s

60



3. Create your own threads with

Web Worker Clusters




Bluetooth
IndexedDB

FileReader

0 mandlc Y rivendel Especialistas em Clouds.

WebRTC
WebWorker
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Main Thread

setTimeout( refresh()

db. transaction
objectStore
gct
then(render

ctx.decode AudioData(bufter

@ mandlc + g rivendel Especialistas em Clouds.

Thread Pool

setTimeout

IndexedDB
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Main Thread

importMP3(file

fetch
then(parse

setTimeout( refresh()

db. transaction
objectStore
gct
then(render

ctx.decode AudioData(bufter

@ mandlc + g rivendel Especialistas em Clouds.

Thread Pool

setTimeout

IndexedDB
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let worker = new Worker( ' 'worker.js')

worker.postMessage({ all: ['the',

worker.onmessage(({ data }) => {
console. log(data)

})

'data'] })

65



let cluster = Cluster('worker.js"')

let result = await cluster({ all:

IIIIIIIIIIIII

[ 'the',

‘'data'] })

66



Llet tmportMP3 = Cluster('worker.js')

let song = awalt tmportMP3(songFile)

67



let maxWorkers

let defaultHand
worker.postMe

return awatit

}

let Cluster = (
let pool = []
let semaphore

let useWorker
let worker
let result

try {
result =

} catch (e)
throw e

= navigator.hardwareConcurrency || 4

ler = async (worker, data) => {
ssage(data)

once( 'message’')

path, handler = defaultHeader, max =

Semaphore(max)

async fn => {
= pool.pop() || new Worker(path)

awalt fn(worker)

{

maxWorkers) => {

638



let Cluster = (path, handler = defaultHeader, max

let pool = []
let semaphore

let useWorker
let worker
let result

try {
result =

} catch (e)
throw e
} finally {

Semaphore(max)

async fn => {
pool.pop() || new Worker(path)

awalt fn(worker)

{

pool.push(worker)

}

return resu

Lt

return async data =>

maxwWorkers) => {

69



Tinally 4
pool.push(worker)

}

return result

return async data =>
awalt semaphore(
() => useWorker(
worker => handler(worker, data)

)

@ mandlc + Qf’ rivendel Especialistas em Clouds.
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import { done } from './rpc';

(async () => A
while (true) {
let { data } = await once(self,
let song = await tmportMP3(data)

done(song)

H) ()

@ mandlc + g rivendel Especialistas em Clouds.
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TL;DR:

1. JavaScript é altamente concorrente
2. Thread - ndo e sO uma
3.Programacao funcional

4.Crie suas proprias APIls assincronas com

1. Web Workers

N | rivendel Especialistas em Clouds.
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Always bet on JavaScript
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github.com/leonardoelias/awesome-meetup
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Leonardo Elias

leonardo.elias4@gmail.com
@leonardoelias_

Muito Obrigado
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