Kotlin Coroutines

Asynchronous Programming Made Simple
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Getting the wrong idea from that conference talk you attended

il

Solving Imaginary
Scaling Issues
At Scale

O RLY? @ThePracticalDev
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Hundreds of concurrent require hundreds of heavyweight competing for limited
connections... threads or processes... CPU and memory
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Not all CPU operations are created ecqual

Operation Costin CPU Cycles 10° 10! 102 103 104 10° 108

“Simple” register-register op (ADD,OR,etc.)
Memory write
Bypass delay: switch between
integer and floating-point units
“Right” branch of “if”
Floating-point/vector addition
Multiplication (integer/float/vector)
Return error and check
L1 read
TLB miss
L2 read 1012
“Wrong” branch of “if” (branch misprediction) 1020 |
Floating-point division 1040 |
128-bit vector division
Atomics/CAS
C function direct call

[ 1530 |
[ 1530 |
Integer division [15-0 |
2050 |
EXXN

A
= =
4

N

C function indirect call
C++ virtual function call

L3 read
Main RAM read | 100-150]
NUMA: different-socket atomics/CAS
(guesstimate)
NUMA: different-socket L3 read
Allocation+deallocation pair (small objects)
NUMA: different-socket main RAM read
Kernel call
Thread context switch (direct costs) | 2000 |
S++Exeeption-threwn+eaught

Thread context switch (total costs,
including cache invalidation)

> 30m
A —p
Distance which light travels y’ - 7
while the operation is performed —— 5 @

10000 - 1 million
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1M threads?

(1..1 _000_000).forEach {
thread(start = true) {
println(it)
Thread.sleep( millis: 1000L)

}

Exception in thread "main" java.lang.OutOfMemoryError: unable to create new native thread
at java.lang.Thread.startO(Native Method)
at java.lang.Thread.start(Thread.java:717)
at kotlin.concurrent.ThreadsKt.thread(Thread.kt:30)
at kotlin.concurrent. ThreadsKt.thread$default(Thread.kt:15)
at by.heap.komodo.samples.coroutines.SuspendKt.main(Suspend.kt:40)

Intel Core i7-6700HQ, 32GB - 10k Thread
I Kotlin Coroutines | @HeapyHop
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NGINX
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Hundreds of concurrent
connections...
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handled by a small number of
multiplexing processes...

typically one process
per core
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Wammg Unresponsive scrip

C|lw

www.google. COFI

@ A script on this page may be busy, or it may have stopped responding. You can stop the script now,
~ oryou can continue to see if the script will complete.

Script: https://fbstatic-a.akamaihd.net/rsrc.php/v2/yp/r/21bfDHaSBi6.j5:68

| Don't ask me again

‘ Continue Stop script

Aw, Snap! "

) o ) This program is not responding.
Something went wrong while displaying this webpage.

To continLlo nrace Ralaad ar nn +n annthar nana

ttun to Windows and check the status of the
am, click Cancel.

choose to end the proaram immediately, you will lose

Async Examples isn't responding.
aved data. To end the program now, click End

Do you want to close it?

WAIT OK

End Now || Cancel I
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Android (Ul Thread)

https://stackoverflow.com/questions/3652560/what-is-the-android-uithr
ead-ui-thread#3653478:

The UlThread is the main thread of execution for your application. This
is where most of your application code is run. All of your application
components (Activities, Services, ContentProviders,
BroadcastReceivers) are created in this thread, and any system calls
to those components are performed in this thread.

I Kotlin Coroutines |
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https://stackoverflow.com/questions/3652560/what-is-the-android-uithread-ui-thread#3653478
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BlogService

fun post(token: String, article: Article): Result {

return try {
val userId = authenticationService.getUserId(token)
val user = userService.getUser(userId)
articleService.add(user, article)
Success( data: "New article created.")

} catch (e: Exception) {
LOGGER.log(Level.SEVERE, msg: "Can't create article.", e)
Fail(e.message ?7: "Can't create article.")

I Kotlin Coroutines | @HeapyHop
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AuthenticationService

aService
class AuthenticationService(

private val httpClient: HttpClient
) {

fun getUserId(token: String): String {

val request = HttpGet(URI("http://authService:8080/"))

return httpClient.execute(request).entity.content.reader().readText()
3

L Kotlin Coroutines | 16
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Callbacks
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fun getUserId(token: String): String {

AuthenticationService

@Service
class AuthenticationService(
private val httpClient: HttpAsyncClient
) {
fun getUserId(token: Stringiigéiiggzk: (Result) — 6;;;;:53
val request = HttpGet(URI("https://auth:8080/™))
httpClient.execute(request, object : FutureCallback<HttpResponse> {
override fun completed(result: HttpResponse) {
callback(Success(result.entity.content.reader().readText()))

override fun failed(ex: Exception) {
callback(Fail(ex.message ?: "Error fetching auth data."))

override fun cancelled() {
callback(Fail("Request canceled."))

b
;
}

L Kotlin Coroutines | 19
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Callback

fun post(token: String, article: Article, callback: J
authenticationService.getUserId(token authResult —
when (authResult) {
is Success<String> — {
userService.getUser(authResult.data) { userResult —
when (userResult) {
is Success<User> — {

articleService.add(userResult.data, article) { articleResult =
callback(articleResult)

<String>) — Unit) {

}

is Fail — callback(authResult)

}

is Fail — callback(authResult)

I Kotlin Coroutines | @HeapyHop
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Callback

fun post(token: String, article: Article, callback: (Result<String>) — Unit) {
authenticationService.getUserId(token) { authResult —
when (authResult) {
is Success<String> — {
userService.getUser(authResult.dat®) { userResult —
when (userResult) {
is Success<User> — {
articleService.add(userResult.data, article) { articleResult

callback(articleResult)

}

is Fail — callback(authResult)

is Fail — callback(authResult)

}

I Kotlin Coroutines | @HeapyHop
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Callback

fun post(token: String, article: Article, callback: (Result<String>) — Unit) {
authenticationService.getUserId(token) { authResult —
when (authResult) {
is Success<String> — {
userService.getUser(authResult.data) { userResult —
when (userResult) {
is Success<User> — {

articleService.add(userResult.data, article

callback(articleResult)

articleResult

}

is Fail — callback(authResult)

}

is Fail — callback(authResult)

}

I Kotlin Coroutines | @HeapyHop
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fun getUserId(token: String): String {
fun getUserId(token: String, callback: (Result) — Unit) {

AuthenticationService

class AuthenticationService(
private val httpClient: HttpAsyncClient

fun getUserId(token: Strgnhg): CompletableFuture<String> {
val request = HttpGet( ur: : :

val future = CompletableFuture<HttpResponse>()

3.1

httpClient.execute(request, object : FutureCallback<HttpResponse> {
override fun completed(result: HttpResponse) {
future.complete(result)

override fun cancelled() {
future.cancel( mayinterruptifRunning: false)

override fun failed(ex: Exception) {
future.completeExceptionally(ex)
}
D)

return future.thenApply { it.entity.content.reader().readText() }

}
L Kotlin Coroutines | 24
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Futures

fun post(token: String, article: Article): CompletableFuture<Result> {
return authenticationService.getUserId(token)

.thenCompoSEZEE?rService::getUéEEji)

.thenCompose {(user —
<::::_articleService.add(user, article

}

if (e == null) {
Fail(e.message ?: "Can't create article.")

} else {

Success( data: "New article created.”)

b
I Kotlin Coroutines | @HeapyHop
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CompletableFuture

COMpose;
combine;
handle;
accept;
apply;
supply.

I Kotlin Coroutines | @HeapyHop

CompletableFuture.java

(] show inherited members (Ctrl+F12) [_] Show Anonymous Classes (Ctrl+)
Show Lambdas (Ctrl+L)
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thenCompose(Function<? super T, ? extends CompletionStage

2 OO E

3

3

Feosdedoeagds

- uniExceptionally(CompletableFuture<T>, Function<? super Th

runAsync(Runnable, Executor): CompletableFuture<Void>
screenExecutor(Executor): Executor
supplyAsync(Supplier<U>): CompletableFuture<U>
supplyAsync(Supplier<U>, Executor): CompletableFuture<U>
thenAccept(Consumer<? super T>): CompletableFuture<Void>|
thenAcceptAsync(Consumer<? super T>): CompletableFuture<|
thenAcceptAsync(Consumer<? super T>, Executor): Completab
thenAcceptBoth(CompletionStage<? extends U>, BiConsumer:
thenAcceptBothAsync(CompletionStage<? extends U>, BiCons
thenAcceptBothAsync(CompletionStage<? extends U>, BiCons
thenApply(Function<? super T, ? extends U>): CompletableFuty
thenApplyAsync(Function<? super T, ? extends U>): Completab)
thenApplyAsync(Function<? super T, ? extends U>, Executor): ¢
thenCombine(CompletionStage<? extends U>, BiFunction<? su
thenCombineAsync(CompletionStage<? extends U>, BiFunctio
thenCombineAsync(CompletionStage<? extends U>, BiFunctio

thenComposeAsync(Function<? super T, ? extends Completion|
thenComposeAsync(Function<? super T, ? extends Completlon
thenRun(Runnable): CompletableFuture<Void> Completic
thenRunAsync(Runnable): CompletableFuture<Vond> Com
thenRunAsync(Runnable, Executor): CompletableFuture<Votd
timedGet(long): Object

toCompletableFuture(): CompletableFuture<T> Comple
toString(): String Objec
tryPushStack(Completlon) boolean
uniAccept(CompletableFuture<S>, Consumer<? super S>, UniAl
uniAcceptStage(Executor, Consumer<? super T>): Completable
uniApply(CompletableFuture<S>, Function<? super S, ? extend
uniApplyStage(Executor, Function<? super T, ? extends V>): Co
uniCompose(CompletableFuture<S>, Function<? super S, ? ext
uniComposeStage(Executor, Function<? super T, ? extends Cor

26
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AWS Example

fun listS30bjects(name: String): List<ObjectListing> {
val listings :MutableList<ObjectListing> = mutablelListOf<ObjectListing>()

var objects :ObjectListing! = s3.1listObjects(name)
listings.add(objects)
do {
objects = s3.listNextBatchOfObjects(objects)
listings.add(objects)
} while (objects.isTruncated)

return listings

I Kotlin Coroutines | @HeapyHop
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AWS Example

fun asynclListS30bjects(name: String): CompletableFuture<List<ObjectListing>> {
return asyncS3.listObjects(name)
.thenCompose { listing —
if (listing.isTruncated) {
fetchTruncated(listing, listOf(listing))
} else {
CompletableFuture.completedFuture(l1istOf(listing))

fun fetchTruncated(
objectListing: ObjectListing,
listings: List<ObjectListing>
): CompletableFuture<List<ObjectListing>> {
return asyncS3.listNextBatchOfObjects(objectListing)
.thenCompose { listing: ObjectlListing —
if (listing.isTruncated) {
fetchTruncated(listing, listings: listings + listing)
} else {
CompletableFuture.completedFuture( value: listings + listing)

}
I Kotlin Coroutines |
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Coroutines

29


https://twitter.com/HeapyHop

AWS Example
fun coroutinesListS30bjects(name: String): List<ObjectListing> {

val listings :MutableList<ObjectListing> = mutablelListOf<ObjectListing>()

var objects :ObjectListing = asyncSB.listObjects(name)

listings.add(objects)

do {

objects = asyncS3. listNextBatchOfObjects(

listings.add(objects)
} while (obijects.isTruncated)

return listings

L Kotlin Coroutines | @HeapyHop 30
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BlogService

fun post(token: String, article: Article): Result {

return try {
val userId = authenticationService.getUserId(token)
val user = userService.getUser(userId)
articleService.add(user, article)
Success( data: "New article created.")

} catch (e: Exception) {
LOGGER.log(Level.SEVERE, msg: "Can't create article.", e)
Fail(e.message 7: "Can't create article.")

I Kotlin Coroutines | @HeapyHop
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Coroutines

suspend

fun post(token: String, article: Article): Result {

return try {

val userId = authenticationService.getUserId(token)
val user = userService.getUser(userId)
articleService.add(user, article)

Success( data: "New article created.")

} catch (e: Exception) {

LOGGER.log(Level.SEVERE, msg: "Can't create article.", e)

Fail(e.message 7: "Can't create article.")

I Kotlin Coroutines | @HeapyHop
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Coroutines

suspend fun post(token: String, article: Article): Result {
return try {

» val userId = authenticationService.getUserId(token)
i val user = userService.getUser(userId)
» articleService.add(user, article)

Success( data: "New article created.")

} catch (e: Exception) {
LOGGER. log(Level.SEVERE, msg: "Can't create article.", e)
Fail(e.message ?: "Can't create article.")

I Kotlin Coroutines | @HeapyHop
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I Kotlin Coroutines |

0 callbacks!”

* explicit
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Continuation

suspend fun post(token: String, article: Article): Result {

return try {
val user
val user = userService.getUser(userId)
articleService.add(user, article)

Success( data: "New article created.")

tch (e —Excep
LOGGER.log(Level.SEVERE,
Fail(e.message 7: "Can't create article.")

msg: "Can't create article.", e)

I Kotlin Coroutines | @HeapyHop
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Continuation

suspend fun post(token: String, article: Article): Result {
return try {

val userId = authenticationService.getUserId(token)

val usgr = userService.getUser(userlId)

articleService.add(user, article)

Success( data: "New article created.")

} catch (e: Exception) 1
LOGGER.log(Level.SEVERE, msg: "Can't create article.", e)
Fail(e.message 7: "Can't create article.")

I Kotlin Coroutines | @HeapyHop
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Continuation

suspend fun post(token: String, article: Article): Result {

return try {
val userId = authenticationService.getUserId(token)
val user = userService.getUser(userId)
articleService.add(user, article)

<:::§EEEE§§£¥dm3:"New article create&?iz:::>

} catch (e: Exception) {
LOGGER.log(Level.SEVERE, msg: "Can't create article.", e)
Fail(e.message 7: "Can't create article.")

I Kotlin Coroutines | @HeapyHop
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Continuation

suspend fun post(token: String, article: Article): Result {
return try {
val userId = authenticationService.getUserId(token)
val user = userService.getUser(userId)
articleService.add(user, article)
Success( data: "New article created.")
} catch (e: Exception) {
LOGGER.log(Level.SEVERE, msg: "Can't create article.", e)
Fail(e.message ?7: "Can't create article.")

L Kotlin Coroutines | @HeapyHop 38
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suspend fun post(token: String,
article: Article): Result {

fun post(token: String,
article: Article,
scont: Continuation<Result>): Result {

interface Continuation<in T> {
val context: CoroutineContext
fun resume(value: T)
fun resumeWithException(exception: Throwable)

}

I Kotlin Coroutines | @HeapyHop
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when(cont.label) {
0 > {
cont.label =1
authenticationService.getUserId(token)

}
1 - {
cont.label = 2
userService.getUser(userld)
}
2 = {
cont.label = 3
articleService.add(user, article)
}

}

I Kotlin Coroutines | @HeapyHop
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Coroutines

suspend fun post(token: String, article: Article): Result {
return try {

» val userId = authenticationService.getUserId(token)
i val user = userService.getUser(userId)
» articleService.add(user, article)

Success( data: "New article created.")

} catch (e: Exception) {
LOGGER. log(Level.SEVERE, msg: "Can't create article.", e)
Fail(e.message ?: "Can't create article.")

I Kotlin Coroutines | @HeapyHop
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fun getUserId(token: String): String {
fun getUserId(token: String, callback: (Result) — Unit) {

Authent|Cat|OnserV|Ce fun getUserId(token: String): CompletableFuture<String> {

class AuthenticationService(
private val httpClient: HttpAsyncClient

) &

fun getUserId(token: String): String {

val request = HttpGet( uri: "https://auth:8080/")

return httpClient/. execute(request).\entity.content.reader().readText()

L. Kotlin Coroutines | 42
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HttpAsyncClient (Callback API) -> Coroutines

suspend fun HttpAsyncClient.execute(request: HttpUriRequest): HttpResponse {
return suspendCancellableCoroutine { cont: CancellableContinuation<HttpResponse> —

val future :Future<HttpResponse!>! = this.execute(request, object : FutureCallback<HttpResponse> {
override fun completed(result: HttpResponse) {
cont.resume(result)

override fun cancelled() {
// Nothing

override fun failed(ex: Exception) {
cont.resumeWithException(ex)

b

cont.cancelFutureOnCompletion(future);
Unit

}
I Kotlin Coroutines |
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CompletableFuture (Future API) -> Coroutines

suspend fun <T> CompletableFuture<T>.await(): T {
return suspendCancellableCoroutine { cont: CancellableContinuation<T> —
this.whenComplete { t, u =
if (u = null) {
cont.resume(t)
} else {
cont.resumeWithException(u)

}

CompletableFuture.supplyAsync {
// compute on common pool
}.await()

I Kotlin Coroutines |
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Coroutines: Hello, World!

compile("org. jetbrains.kotlinx:kotlinx-coroutines-core:0.19.1")

fun main(args: Array<String>) {
delay( time: 1000)
printin("Hello, World!")

}

Error:(56, 5) Kotlin: Suspend function 'delay' should be called only from a coroutine or another
suspend function

K | fun main(args: Array<String>) {
i delay( time: 1000)

printin("Hello, World!")
i

I Kotlin Coroutines | @HeapyHop
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Coroutines: Hello, World!

fun main(args: Array<String>) {
val blogService = BlogService(
AuthenticationService(),
UserService(),
ArticleService()

)

val result = blogService.post( token: "token", Article())

// work with result

I Kotlin Coroutines |
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Coroutines: Hello, World!

fun main(args: Array<String>) {

launch(CommonPool) {
delay(1000)
println("Hello, World!")

}
// Nothing

I Kotlin Coroutines |
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Coroutines: Hello, World!

fun main(args: Array<String>) {
launch(CommonPool) {
delay(1000)
println("Hello, World!")

}

Thread.sleep(2000)
}

// Hello, World!

I Kotlin Coroutines |
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Coroutines: Hello, World!

fun main(args: Array<String>) {
runBlocking {
delay(1000)
print("Hello, ")
}

print("World!")
}

// Hello, World!

I Kotlin Coroutines |
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Coroutines: Hello, World!

fun main(args: Array<String>) = (runBlocking |{
val blogService = BlogService(
AuthenticationService(),
UserService(),
ArticleService()

)

val result = blogService.post( token: "token", Article())

// work with result

I Kotlin Coroutines |
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Coroutines + Spring

aRestController
class BlogController(
val blogService: BlogService

|
@aPostMapping("/{token}")
fun createArticle(@Pathvariable token: String, article: Article): CompletableFuture<String> {
retur
val result = blogService.post(token, article)
when (result) {
is Success — result.data
is Fail — throw RuntimeException(result.message)
}
}
}
}

I Kotlin Coroutines |
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Recap

Coroutines are:

Way to pass callbacks(continuations), but write code that looks synchronous

Can be considered as lightweight threads

Regular world -> Coroutines: launch, runBlocking, future, async, etc

Coroutines -> Coroutines: suspend keyword

Async Api -> Coroutines: suspendCoroutine, suspendCancellableCoroutine

I Kotlin Coroutines | @HeapyHop
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ktor Anko"
VERT.Y.

I Kotlin Coroutines |
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Q&A

Ruslan Ibragimov @HeapyHop

Belarus Kotlin User Group: https://bkug.by/

Java Professionals BY: http://iprof.by/

Awesome Kotlin: https://kotlin.link/

Slides: https://goo.ql/\WWw2AsM

I Kotlin Coroutines | @HeapyHop
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http://jprof.by/
https://kotlin.link/
https://goo.gl/Ww2AsM

Learn Kotlin Coroutines

Guide to kotlinx.coroutines by example

Coroutines for Kotlin

#coroutines Kotlin Slack

AHapen bpecnaB — ACUHXPOHHO, HO NOHATHO. Conporpammbl B Kotlin

Andrey Breslav — Kotlin Coroutines (JVMLS 2016, old coroutines!)
KopyTtuHbl B Kotlin - PomaH Ennsapos, JetBrains

I Kotlin Coroutines | @HeapyHop
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https://github.com/Kotlin/kotlinx.coroutines/blob/master/coroutines-guide.md
https://github.com/Kotlin/kotlin-coroutines/blob/master/kotlin-coroutines-informal.md
http://kotlinslackin.herokuapp.com/
https://www.youtube.com/watch?v=f4k4ef3WbOs
https://www.youtube.com/watch?v=4W3ruTWUhpw
https://www.youtube.com/watch?v=b4mBmi1QNF0

. . (o Roman Elizarov [JB] &:38 Am
Kotl I n C O ro u tl n e S B4 Coroutines are here to stay in the language, but their design will change (will get finalized) in future
updates. For one, experimental will be dropped from the package name and some other tweaks might be

introduced (two resume functions might be merged into one, for example, resolve and type inferences will

1 . 1 be tweaked/improved, etc). There will be some migration required to go from "experimental" coroutines to
KOtl In 1 : 1 ) Experl mental "finalized" coroutines and we'll provide tools to aid in this migration and the support library with all the
Kotl | n 1 2 . Expe r| mental experimental packages so that old (non-migrated) code can run. This will not happen in Kotlin 1.2, though.

e Coroutines in 1.2 will stay the same as in 1.1 and will be backwards compatible (no migration is needed to

go from coroutines in 1.1 to coroutines in 1.2). (edited)

51

// build.gradle
kotlin {
experimental {
coroutines 'enable’

kotlin.coroutines.experimental -> kotlin.coroutines

L Kotlin Coroutines | @HeapyHop 56
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I Kotlin Coroutines |

Suspend functions
Coroutines builders
kotlinx.coroutines
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Coroutines & Kotlin

e suspend — language
e |ow-level core API: coroutine builders, etc — kotlin.coroutines (kotlin-stdlib)
e libraries — example: kotlinx.coroutines (kotlinx-coroutines-core)

I Kotlin Coroutines | @HeapyHop
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I Kotlin Coroutines |

Suspend
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Suspending Functions

suspend fun delay(
time: Long,
unit: TimeUnit = TimeUnit.MILLISECONDS

) |
AR
}

I Kotlin Coroutines |
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Suspending Functions

suspend fun foo() {
delay(1000)

}

suspend fun foo() {
-0 delay( time: 1000)
}

I Kotlin Coroutines |
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Suspending Lambda

public fun launch(
context: CoroutineContext,
start: CoroutineStart = CoroutineStart.DEFAULT,
block: suspend CoroutineScope.() -> Unit

): Job {

}
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kotlin.coroutines.experimental. b U I I d S eq U e n Ce
/

public fun <T> buildSequence(
builderAction: suspend SequenceBuilder<T>.() -» Unit
): Sequence<T>|= Sequence { buildIterator(builderAction) }
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kotlin.coroutines.experimental. b U I I d S eq U e n Ce

val lazySeq: Sequence<Int> = buildSequence {
for (i in 1..100) {
yield(i) -

}
}

lazySeq.take(3). forEach { print(it) }
// 123
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kotlin.coroutines.experimental. b U I I d S eq U e n Ce

val lazySeq: Sequence<Int> = buildSequence {
for (i in 1..100) {
delay(1000)
yield(i)

}

Error:(22, 9) Kotlin: Restricted suspending functions can only invoke member or extension suspending
functions on their restricted coroutine scope

public fun <T> buildSequence(
builderAction: suspend SequenceBuilder<T>.() -»> Unit
): Sequence<T> = Sequence { buildIterator(builderAction) }
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kotlin.coroutines.experimental. S eq U e n Ce B U I I d e r

@RestrictsSuspension */”///////////////////////

public abstract class SequenceBuilder<in T»> internal constructor() {
public abstract suspend fun yield(value: T)
public abstract suspend fun yieldAll(iterator: Iterator«<Ty)
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kotlin.coroutines.experimental. S eq U e n Ce B U I I d e r

suspend fun SequenceBuilder<Int>.answer() {

this.yield(42)
}

val ultimateAnswerSeqg: Sequence<Int>
while (true) {
answer ()
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lterator<T>
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kotlin.coroutines.experimental. I a U n Ch

public fun launch(
context: CoroutineContext,
start: CoroutineStart = CoroutineStart.DEFAULT,
block: suspend CoroutineScope.() — Unit

): Job {
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CoroutineContext

Unconfined

CommonPool

newSingleThreadContext, newFixedThreadPoolContext
Executor.asCoroutineDispatcher
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CoroutineStart

CoroutineStart.DEFAULT — block.startCoroutineCancellable(completion)
CoroutineStart.ATOMIC — block.startCoroutine(completion)
CoroutineStart.UNDISPATCHED — block.startCoroutineUndispatched(completion)
CoroutineStart.LAZY — Unit // will start lazily
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CoroutineScope

public interface CoroutineScope {
public val isActive: Boolean
public val context: CoroutineContext
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kotlin.coroutines.experimental. I a U n Ch

fun main(args: Array<String>) = runBlocking<Unit> {
val jobs = List( size: 100_000) {
launch(CommonPool) {
delay( time: 1000L)
print(".")

}
jobs. forEach { it.join() }

}
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kotlinx.coroutines.experimental. I aun Ch

val job = launch(CommonPool) {
while (isActive) {
delay(100)
println(42)
}
}

job.cancel()
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kotlinx.coroutines.experimental. N on Ca N Cel Ia b I e

val job = launch(CommonPool) {

try {
/) ..
} finally {

run(NonCancellable) {
// this code isn't cancelled

}
}
}

job.cancel()
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kotlin.coroutines.experimental.a Sy n C

public fun <T> async(
context: CoroutineContext,
start: CoroutineStart = CoroutineStart.DEFAULT,
block: suspend CoroutineScope.() — T

): Deferred<T> {
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kotlin.coroutines.experimental.a Sy n C

fun main(args: Array<String>) {
val blogService = BlogService(
AuthenticationService(),
UserService(),
ArticleService()

runBlocking {
val resultl
val result2

async(Unconfined) { blogService.post( token: "token1", Article()) }
async(Unconfined) { blogService.post( token: "token2", Article()) }

println("Result: ${resulti.await()}, ${result2.await()}")
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kotlin.coroutines.experimental.yI e I d

suspend fun foo() {
list.forEach {
Vi

compute relatively heavy task

*/
yield()
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kotlinx.coroutines.experimental. (W|thT| meo Ut/WIthTI Mmeo UtO rN u I I )

withTimeout (100) {
request.await()

}

withTimeoutOrNull(100) {
request.await()

}
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Recursive Coroutines

suspend fun test() {

printIn(Instant.now())
test()

}

tailrec suspend fun test() {

printIn(Instant.now())
test()

}
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Debug

-Dkotlinx.coroutines.debug

Thread.currentThread().name

[main @coroutine#2]
[main @coroutine#3]
[main @coroutine#1]

public fun newCoroutineContext(context: CoroutineContext):
CoroutineContext = if (DEBUG) context +
CoroutineId(COROUTINE_ID.incrementAndGet()) else context
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Call Coroutines from Java

suspend fun foo(): Int {
S/
}

fun fooJava(): CompletableFuture<Inty =
future { foo() }
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createCoroutine
startCoroutine
suspendCoroutine
suspendCancellableCoroutine
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kotlin.coroutines.experimental.CreateCO o ut| ne

public fun <R, T> (suspend R.() -> T).createCoroutine(

receiver: R,

completion: Continuation<T»

): Continuation<Units> = SafeContinuation(
createCoroutineUnchecked(receiver, completion),
COROUTINE_SUSPENDED

)

block .createCoroutine(receiver, completion)

launch(CommonPool) {
delay(1000)
println("Hello, World!")

}
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Bytecode

package by.heap.komodo.samples.coroutines.bytecode
import kotlinx.coroutines.experimental.delay

suspend fun fetch() {
delay(1000)

}
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Bytecode

-rw-r—-r-- 1 yoda yoda 1342 Jun
-rw-r—--r—-— 1 yoda yoda 1833 Jun
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Bytecode

public final class ExampleKt {
public static final Object fetch(
(§§Eﬁzﬁuation<? supe?j@ﬁi§2>
);
}

I Kotlin Coroutines |

94


https://twitter.com/HeapyHop

Bytecode

public final class ExampleKt {
@Nullable
public static final ObjecNotNull final Continuation<? super
Unit> $continuation) {
Intrinsics.checkParameterIsNotNull((Object)$continuation,
"$continuation");
return new
ExampleKt$fetch.ExampleKt$fetch$1 ((Continuation)$continuation )(Ob
ject)Unit.INSTANCE, (Throwable)null);
}
}
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Bytecode

final class ExampleKt$fetch$l extendé:égfgutin;faﬁzj{
public final Object doResume(Object, Throwable);
ExampleKt$fetch$1 (Continuation);

}
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Bytecode

static final class ExampleKt$fetch$1 extends CoroutinelImpl {
@Nullable
public final Object doResume(@Nullable final Object data, @Nullable final Throwable throwable) {

final Object coroutine_SUSPENDED = IntrinsicsKt.getCOROUTINE_SUSPENDED();
switch (super.label) {

case 0: {
break;
}

case 1: {
break;
}
default: {
throw new IllegalStateException("call to 'resume' before 'invoke' with coroutine");
}

}
return Unit.INSTANCE;

}
}
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kotlin.coroutines.experimental.Sta I'tCO o Ut| ne

public fun <R, T> (suspend R.() —-> T).startCoroutine(
receiver: R,
completion: Continuation<T»

) A

createCoroutineUnchecked(receiver, completion).resume(Unit)
}

block .startCoroutine(receiver, completion)
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suspendCoroutine

: : 100
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kotlin.coroutines.experimental.S us pe N d CO ro Utl ne

public inline suspend f dCoroutine(
crossinline block: (Continuation<T>) -»> Unit

): T = suspendCoroutineOrReturn { c¢: Continuation<T> ->
val safe = SafeContinuation(c)
block(safe)
safe.getResult()
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kotlin.coroutines.experimental.S us pe N d CO ro Utl ne

suspend fun <T> CompletableFuture<T>.await( )
suspendCoroutine { cont: Continuation<T> ->

whenComplete { result, exception ->
if (exception == null) (///////////////////////
cont .resume(result)

else
cont .resumeWithException(exception)
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suspendCancellableCoroutine
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otiin.coroutines.experimenta. SUSPENACancellable Coroutine

public inline suspend fun <T> suspendCancellableCoroutine(
holdCancellability: Boolean = false,
crossinline block: (CancellableContinuation<T>) -> Unit

): T = suspendCoroutineOrReturn { cont -»
val cancellable = CancellableContinuationImpl(cont, active = true)
if ('holdCancellability) cancellable.initCancellability()
block(cancellable)

cancellable.getResult()
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otiin.coroutines.experimenta. SUSPENACancellable Coroutine

suspend fun <T> CompletableFuture<Ts.await(): T =
suspendCancel lableCoroutine { cont: CancellableContinuation<T> -»
whenComplete { result, exception ->
if (exception == null)
cont .resume(result)
else
cont .resumeWithException(exception)

}

cont .invokeOnCompletion { this.cancel(false) }
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suspend
createCoroutine
startCoroutine
suspendCoroutine
suspendCancellableCoroutine
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Not Covered

e Channels
e Select
o
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Shared mutable state and concurrency

Thread-safe data structures (Atomics)
Thread confinement fine-grained
Thread confinement coarse-grained
Mutual exclusion (suspending)

Actors

Read more
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