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Kotlin Channels & Flow

Hello Streams!




Antes de falar de Kotlin Channels,

——

~
0
\

vamos dar uma olhada em Java...
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BlockingQueue

java.util.concurrent.BlockingQueue
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Channel

send receive
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Channels
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Tipos de Channels




val channel = Channel<Int>(capacity)

public fun <E> Channel(capactity: Int = RENDEZVOUS): Channel<E> =
when (capacity) {
RENDEZVOUS -> RendezvousChannel( )
UNLIMITED -> LinkedListChannel( )
CONFLATED -> ConflatedChannel()
BUFFERED -> ArrayChannel(CHANNEL_DEFAULT_CAPACITY)
else -> ArrayChannel(capactity)
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Rendezvous Channel

send receive
2ty (e

Channel sem buffer

Uma das funcoes (send ou receive) sempre fica suspensa ate que a outra seja chamada.

Channel<Int>() == Channel<Int>(RENDEZVOUS)
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Unlimited Channel

send '
‘ - . () recelve’

Channel com buffer "ilimitado"

Os producers podem enviar elementos para esse canal, e ele crescera infinitamente.
A chamada de envio nunca sera suspensa.
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Conflated Channel

send @

[
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Buffered Channel

send receive
> (0000 () —»

Channel com buffer de tamanho fixo

O tamanho do buffer é 64 por padrdo mas pode ser substituido pela configuracédo
DEFAULT _BUFFER_PROPERTY NAME via JYM

Os producers podem enviar elementos para este canal até que o limite de tamanho seja atingido.

Quando o buffer estiver cheio, a proxima chamada de envio sera suspensa até que apareca mais espaco livre.

PicPay



19

Na prdtica.... s

val rendezvousChannel = Channel<String>()
val bufferedChannel = Channel<String>(10)
val conflatedChannel = Channel<String>(CONFLATED)
val unlimitedChannel = Channel<String>(UNLIMITED)




Qual a saida esperada? :

val channel = Channel<String>()
Launch {
channel.send("Al1l")
channel.send("A2")
}
Launch {
channel.send("B1")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}




Qual a saida esperada?

.....

val channel = Channel<String>()
Llaunch {
channel.send("Al")
channel.send("A2")
}
Launch {
channel.send("B1l")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}

>
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Qual a saida esperada?

......°. Send “Al"

val channel = Channel<String>()
Llaunch {
channel.send("Al")
channel.send("A2")
}
Launch {
channel.send("B1l")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}

>
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Qual a saida esperada?

......°. Send “Al"

val channel = Channel<String>()
launch {

channel.send("Al1") .
channel.send("A2") ,n-“gend —

+
launch {

channel.send("B1")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}

>
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Qual a saida esperada?

.....

val channel = Channel<String>()
launch {

channel.send("Al1") .
channel.send("A2") ,n-“gend —

+
launch {

channel.send("B1")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}

receive “Al”

>
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Qual a saida esperada? :

.....

val channel = Channel<String>()
launch {

channel.send("Al1") .
channel.send("A2") ,n-“gend —

>
pr-lnt-l-n(“Al”)é

+
launch {

channel.send("B1l")
channel.send("B2")
} AT
Launch {
repeat(4) {
println(channel.recetive())

v

}



Qual a saida esperada? g

.....

receive “Bl”

>

val channel = Channel<String>()
Launch {
channel.send("Al")
channel.send("A2")

+
launch {

channel.send("B1")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}




Qual a saida esperada? ”

.....

val channel = Channel<String>()
Launch {
channel.send("Al")
channel.send("A2")

>
pr-lnt-l-n(“Bl”)é

+
launch {

channel.send("B1")
channel.send("B2")

v
+
launch {

repeat(4) {
println(channel.recetive())

}



Qual a saida esperada?

.......o Send “AZ’,

val channel = Channel<String>()
Llaunch {
channel.send("Al")
channel.send("A2")
}
Launch {
channel.send("B1l")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}

>
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Qual a saida esperada?

.......o Send “AZ’,

val channel = Channel<String>()
launch {

channel.send("Al1") .
channel.send("A2") ,n-“gend “py

+
launch {

channel.send("B1")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}

>
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Qual a saida esperada?

.....

val channel = Channel<String>()
launch {

channel.send("Al1") .
channel.send("A2") ,n-“gend “py

+
launch {

channel.send("B1")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}

receive “A2”

>
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Qual a saida esperada? f”

.....

val channel = Channel<String>()
launch {

channel.send("Al1") .
channel.send("A2") ,n-“gend “py

>
pr-lnt-l-n(“AZ”)é

+
launch {

channel.send("B1l")
channel.send("B2")
} A1, B1, A2
Launch {
repeat(4) {
println(channel.recetive())

v

}



Qual a saida esperada? "

.....

receive “B2”

>

val channel = Channel<String>()
Launch {
channel.send("Al")
channel.send("A2")

+
launch {

channel.send("B1")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

A1, B1, A2

}




Qual a saida esperada? :

.....

val channel = Channel<String>()
Launch {
channel.send("Al")
channel.send("A2")

>
pr-lnt-l-n(“BZ”)é

+
launch {

channel.send("B1l")
channel.send("B2")
} A1, B1, A2, B2
Launch {
repeat(4) {
println(channel.recetive())

v

}



Qual a saida esperada?

.....

val channel = Channel<String>()
Llaunch {
channel.send("Al")
channel.send("A2")
}
Launch {
channel.send("B1l")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}
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>

A1, B1, A2, B2



Qual a saida esperada?

.....

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")
}
Launch {
channel.send("B1l")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}

>
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Qual a saida esperada?

....0 Send “Al,’

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")
}
Launch {
channel.send("B1l")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}

>
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Qual a saida esperada? v

aunchl .

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")

+
launch {

channel.send("B1")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}




Qual a saida esperada? :

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")

+
launch {

channel.send("B1")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}



Qual a saida esperada?

.....

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")
}
Launch {
channel.send("B1l")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}
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Qual a saida esperada? “

.....

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")

+
launch {

" send “Bl”
launch?2

channel.send("B1")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}




Qual a saida esperada?

.....

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")
}
Launch {
channel.send("B1l")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}
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Qual a saida esperada?

.....

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")
}
Launch {
channel.send("B1l")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}
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Qual a saida esperada?

.....

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")
}
Launch {
channel.send("B1l")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}

43




Qual a saida esperada? “

.....

receive “Al”

>

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")

+
launch {

channel.send("B1")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}




Qual a saida esperada?

.....

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")
}
Launch {
channel.send("B1l")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}

>

println(“Al”f
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Qual a saida esperada? «“

.....

receive “A2”7

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")

+
launch {

channel.send("B1")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}




Qual a saida esperada? “

.....

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")

>
pr-lnt-l-n(“AZ”)é

+
launch {

channel.send("B1")
channel.send("B2")

v

}
launch {
repeat(4) {
println(channel.recetive())

}



Qual a saida esperada? :

receive “Bl”

Buffer = ["B2”]
launchl .

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")

+
launch {

channel.send("B1")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}




val channel

Launch {
channel.
channel.

}

Launch {
channel.
channel.

+
launch {

repeat(4) {
println(channel.recetive())

}

= Channel<String>(4)

Qual a saida esperada? .

Buffer = ["B2”]
launchl e

send("Al")
send("A2")

>
pr-lnt-l-n(“Bl”)é

v
A1, A2, B1

send("B1")
send("B2")




val channel

Launch {
channel.
channel.

}

Launch {
channel.
channel.

+
launch {

repeat(4) {
println(channel.recetive())

}

= Channel<String>(4)

Qual a saida esperada? :

Buffer = []
launchl e

receive “B2”

send("Al")
send("A2")

>

send("B1")

send("B2") A1 A2, B




Qual a saida esperada? “

Buffer = []
launchl e

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")

>
pr-lnt-l-n(“BZ”)é

+
launch {

channel.send("B1") .
channel.send("B2") A1 A2, B1, B2

+
launch {

repeat(4) {
println(channel.recetive())

}



Qual a saida esperada?

.....

val channel = Channel<String>(4)
Launch {
channel.send("Al")
channel.send("A2")
}
Launch {
channel.send("B1l")
channel.send("B2")

+
launch {

repeat(4) {
println(channel.recetive())

}
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>

A1, A2, B1, B2
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Channels podem ser fechados para indicar que néo hd mais
elementos chegando.

val channel = Channel<Int>()

launch {
for (value 1in 1..5) channel.send(value)
channel.close()

for (value in channel) println(value)
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e oo eeeoee e Channel Conflated emite o item mais recente

cececceeesapprintln(5s)

ClosedReceiveChannelException: Channel was closed

PicPay



Ch a n n el & Co rO U,".n es Coroutine builder + channel + extension functions

Consumers

val hwChannel = produce<String> {
send("Hello")
send("World!")

hwChannel.consumeEach { println(it) }

val hwChannel = produce<String>(Dispatchers.I0) { for (value in hwChannel) println(value)
send("Hello")

send("World!")
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Algumas consideracées...

2. Deve-se usar um channel quando precisar enviar dados de
uma coroutine para outra

> 4

a) coroutines sao concorrentes b) precisamos de sincronizacao
para trabalhar com qualquer dado

na presenca de concorrencia.

PicPay
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Mas e se néo precisarmos de concorréncia ou

sincronizacdo, mas apenas de fluxos de dados sem

bloqueio?

~ N
o ©




Seja bem-vindo ao Kotlin Flow!

&
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Um flow é um stream “frio” de valores

. ‘ myF low € apenas a referéncia da instancia do Flow

val myFlow: Flow<String> = flow {
em'l't( "Hello Streams" ) O cédigo dentro do flow{...} ndo esté ativo e

} ainda nao ha recursos vinculados a ele.
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Flow possui duas operacées principais

val myFlow: Flow<String> = flow { emit("Hello Streams") }

myFlow.collect { println(it) }
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Algumas maneiras de criar um Flow

flow{..} val flowl: Flow<Int> (1..3).asFlow()

flowOf (...)
.asFlow() val flow2: Flow<Int> flowOf(1, 2, 3)

val flow3: Flow<Int> flow { for (1 in 1..3) emit(i) }




Flows podem ser transformados usando alguns operadores

.map{..}
.mapLatest{..}

.mapNotNull{..}
.flatMapLatestq{..}
.flatMapConcat{..}
. flatMapMerge{..}
filterd{..}
.filterNot{..}
Z1p ()}

.combine(..)q{..}

PicPay




Al '
guns listeners de “eventos”




Coroutine context & Flow

Use f1owOn para especificar o contexto de execucdo.

I.' ‘ I.I

val myFlow = flow {
emit("1.2")
}.flowOn(Dispatchers.IO)
.map A{
1t.toFloat()
}.flowOn(Dispatchers.Default)
.map A
"Value: $1t"
}




Coroutine context & Flow

Use f1owOn para especificar o contexto de execucdo.

val myFlow = flow {
emit("1.2")
}.flowOn(Dispatchers.IO)
.map {
1t.toFloat()
}.flowOn(Dispatchers.Default)

.map A
"Value: $it"

Trecho executado com Dispatchers.IO

}

PicPay




Coroutine context & Flow

Use f1owOn para especificar o contexto de execucdo.

val myFlow = flow {
emit("1.2")
}.flowOn(Dispatchers.IO)
.map {
1t.toFloat() Trecho executado com Dispatchers.Default
}.flowOn(Dispatchers.Default)

.map A
"Value: $it"

}

PicPay




Coroutine context & Flow

Use f1owOn para especificar o contexto de execucdo.

val myFlow = flow {
emit("1.2")
}.flowOn(Dispatchers.IO)
.map A{
1t.toFloat()
}.flowOn(Dispatchers.Default)

.map {

"Value: $1t” Trecho executado no contexto de quem chamar o collect

}

PicPay
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Exemplos

class MovieRepositoryImpl(...) : MovieRepository {

override suspend fun getMovie(): Flow<Movie> {

return movieDataSource.getMovieData( )
.map { mapToMovie(it) }
filter { i1t.released }
.onEach { saveMovie(it) }
.TlowOn(Dti1spatchers.I0)



http://tutorials.jenkov.com/java-util-concurrent/blockingqueue.html
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Exemplos

class MovieRepositoryImpl(...) : MovieRepository {

override suspend fun getMovie(): Flow<Movie> {

movieDataSource.getMovieData( )
.map { mapToMovie(it) }
filter { i1t.released }
.onEach { saveMovie(it) }
.TlowOn(Dti1spatchers.I0)



http://tutorials.jenkov.com/java-util-concurrent/blockingqueue.html

Exemplos o0

interface MovieUseCase {

suspend fun getMovie(...): Flow<Movie>

movieUseCase.getMovie(...)
.onStart { notifyMovieStarted() }
.onCompletion { notifyMovieFinished() }
.catch { notifyMovieError(it) }
.collect { showMovie(it) }



http://tutorials.jenkov.com/java-util-concurrent/blockingqueue.html

Exemplos o0

interface MovieUseCase {

suspend fun getMovie(...): Flow<Movie>

movieUseCase.getMovie(...)
.onStart { notifyMovieStarted() }
.onCompletion { notifyMovieFinished() }
.catch { notifyMovieError(it) }
.collect { showMovie(it) }



http://tutorials.jenkov.com/java-util-concurrent/blockingqueue.html

/2

Wrapping callbacks com callbackFlow

fun View.clicks(): Flow<Unit> callbackFlow {

}



http://tutorials.jenkov.com/java-util-concurrent/blockingqueue.html

/3

Wrapping callbacks com callbackFlow

fun View.clicks(): Flow<Unit> = callbackFlow {

this@clicks.setOnClickListener { this.offer(Unit) }



http://tutorials.jenkov.com/java-util-concurrent/blockingqueue.html
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Wrapping callbacks com callbackFlow

fun View.clicks(): Flow<Unit> = callbackFlow {
this@clicks.setOnClickListener { this.offer(Unit) }
awaltClose { this@clicks.setOnClickListener(null) }



http://tutorials.jenkov.com/java-util-concurrent/blockingqueue.html

Wrapping callbacks com callbackFlow

myView.clicks()
.collect {

}



http://tutorials.jenkov.com/java-util-concurrent/blockingqueue.html

Wrapping callbacks com callbackFlow

myView.clicks()
.debounce(300L )
.collect {

}



http://tutorials.jenkov.com/java-util-concurrent/blockingqueue.html

Wrapping callbacks com callbackFlow

fun saveDocument (
collectionId: String,
docs: HashMap<String, String>
) : Flow<DocumentReference> = callbackFlow {
firestore.collection(collectionId)
.add(docs)
.addOnSuccessListener {
offer(i1t)
s
.addOnCanceledListener {
cancel( )

}

.addOnFailureListener {

cancel( ("onFatlureLtistener”, 1i1t))

}

awaitClose {



http://tutorials.jenkov.com/java-util-concurrent/blockingqueue.html

o ~ o o /
Consideracées Finais @

® Channel & Flow podem andar juntos
® Migracao tranquila de RxJava/RxKotlin/RxAndroid para Channel & Flow
® Nova versao do Room e WorkManager ja usam Flow

® API| ainda Experimental



http://tutorials.jenkov.com/java-util-concurrent/blockingqueue.html

Dividase @



http://tutorials.jenkov.com/java-util-concurrent/blockingqueue.html
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nttps://kotlin.github.io/kotlinx.coroutines/kotlinx-coroutines-core/kotlinx.coroutines.flow/-flow/
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