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 ALD Moura+, Revisiting Coroutines, 2009
o J)L—F2DRFEICDODWVWTDEE (IH/FEXTHR, stackful, delimited, one-shot, ...)

o Kotlin AIL—F 2% U K S (Kotlin Fest 2018)
e Kotlin JIL—F>ZEELU KD 2019 (Kotlin Fest 2019)
» KEEP IZ 3 % Kotlin Coroutines ® Z7OR—1)L

* Deep dive into Coroutines on JVM (KotlinConf 2017)
 YouTube &

e SuspendBAEDI(FTR L (60 pageDZ, 100H)



https://mametter.hatenablog.com/entry/2019/03/27/211140
https://www.cs.tufts.edu/~nr/cs257/archive/roberto-ierusalimschy/revisiting-coroutines.pdf
https://speakerdeck.com/sys1yagi/kotlin-korutinwo-li-jie-siyou
https://speakerdeck.com/sys1yagi/kotlin-korutinwo-li-jie-siyou-2019-kotlinfest2019
https://github.com/Kotlin/KEEP/blob/master/proposals/coroutines.md
https://www.slideshare.net/elizarov/deep-dive-into-coroutines-on-jvm-kotlinconf-2017
https://www.youtube.com/watch?v=YrrUCSi72E8
https://www.amazon.co.jp/Suspend%E9%96%A2%E6%95%B0%E3%81%AE%E3%81%AF%E3%81%AA%E3%81%97-%E6%9C%89%E9%87%8E%E5%92%8C%E7%9C%9F-ebook/dp/B07MDXF3YZ

Kotlin Coroutines > C?

e JEEER/AEIT O 52T DEERRDEE(L

» Reactive Streams (Reactor, Rx), Completable/ListenableFuture 7 & Z it —RY (T ECakt

suspend MW T 5% %Z suspend B# & IF3RN

getUserAddressAndPhoneNumber(): Pair<String, String> {
userld = withContext(Dispatchers.I0) {
myRepository.getUserId()
+
GlobalScope.launch {
kafkaClient.putEvent(userId)

address = GlobalScope.async {
myReactiveClient.getAddress(userId)

phoneNumber = myReactiveClient.getPhoneNumber (userId)
phoneNumber.awaitFirst() to address.await()




Outline

TN

e BEIIL—FVDEL
« REII—FYEILY— P LR = M
* asyncvs launch
» flow vs sequence

s BREDIT T IIL—LT—UTOREWVS
e Armeria (Annotated services)
* Armeria x grpc-kotlin
* Spring WebFlux (Reactor)

* Summary
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kotlinx-coroutines-core

e |aunch
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* async
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¢ flow
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kotlinx-coroutines-reactor

e mMono

e flux

e Flow.asFlux

e Deferred.asMono

kotlinx-coroutines-reacive

| kotlinx-coroutines-jdk8

« future (for CompletableFuture)
« CompletionStage.await

e publish

e Publisher.asFlow
 Flow.asPublisher

e Publisher.await{First, Single, Last}



http://www.apple.com/jp
https://github.com/Kotlin/kotlinx.coroutines/tree/master/reactive/kotlinx-coroutines-reactor
https://github.com/Kotlin/kotlinx.coroutines/tree/master/reactive
https://github.com/Kotlin/kotlinx.coroutines/blob/master/integration/kotlinx-coroutines-jdk8/README.md

async vs launch

« KLESDIFZD2D
e BEZIRT/ARIIGEWVDEWNCINAT, AINNRKRYVITHERS
" launch N DFINIE join BFICTRIEAR L. A
test(): Unit = runBlocking A

job = GlobalScope.launch { Thread @ uncaughtExceptionHandler B9 %

ArithmeticException( DHT, ToT—ICKITHEWNWZ E&EHHS.

5
job.join() CoroutineExceptionHandler %Z ServiceLoader #%

deferred = GlobalScope.async<Int> =1 e : X o -
, A { TEELT, BOD logger TAV AT BHELD
I1legalArgumentException( )
ICLTHLS &KL,

{ \ Y,

deferred.await() —75, async DA, await BHTHIALTRI.
(e: IllegalArgumentException) { -

) #|C, async IC CoroutineExceptionHandler &

MWD TIEE.
\_ Y,

ref: https://kotlinlang.org/docs/reference/coroutines/exception-handling.html 9

.info { e.



https://kotlin.github.io/kotlinx.coroutines/kotlinx-coroutines-core/kotlinx.coroutines/-coroutine-exception-handler/index.html
https://kotlinlang.org/docs/reference/coroutines/exception-handling.html

flow vs sequence

o EE5HEDINZIEDRET, £ NIFIE map W filter EWS TEEZHFDH...

o flow [FFEREBRICTTHE SN DI ZEDDITXT U, sequence IFEIHEANICEE S NS5 Z1E5
» i.e.sequence [& CPU-bound 7RLIED & EIT{ED

e sequence MHT, suspend BIELZ= IF7R LY

test2(): Unit = runBlocking {
= sequence {
deferred = GlobalScope.async { 1 }

yield(deferred.await())
yield( )

Restricted suspending functions can only invoke member or extension suspending functions on
their restricted coroutine scope

= flow 1
emit( )
deferred = GlobalScope.async { 1 }
emit(deferred.await())
emit( )

s://kotlinlang.org/docs/reference/coroutines/flow.html
https://medium.com/@elizarov/cold-flows-hot-channels-d74769805f9



https://kotlinlang.org/docs/reference/coroutines/flow.html
https://medium.com/@elizarov/cold-flows-hot-channels-d74769805f9
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Coroutine Context

+ Kotlin I)L—F 2 DETIE, ALY RICHESNIR L
e DxT7F7TIUT—2 3 VT, Logback MDC, Zipkin trace context, Request context,
Reactor context R E JIL—FVICIEZA WAV TF AN ZEBRH S

e Coroutine Context

» Job (KEXDIGHRD 1= )

» CoroutineDispatcher (ED ALY KR 7—JLTEITT 5H)

e CoroutineName (3B U e XF5 % Thread ZITEMT 5. 7/\v ¥, OF > 7 FHE)
» ExceptionHandler (launch D& I|F 35BN ZIED)

+ MDCContext (MDC Z{L5Z %)

e ReactorContext (Reactor context {52 %)
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Armeria (Annotated services)

» Armeria 1.0.0 55, annotated service T suspend B ZFEZ DL DICEoTc
 CoroutineContextService 7 AL —%ICL>T, XYY RPUJIZAMNIH UV T
2 ESASNE e

.annotatedService()
.pathPrefix( )

.decorator(

CoroutineContextService.newDecorator { ctx
CoroutineName( ctx.config() .defaultServiceName() ?:

}

e JJ)L—FIF Armeria D context-aware event loop ICT 1 X/\y FEN 3.
@Blocking Z |7 % &, context-aware blocking task executor [CT 1 /Ny FEN 3.

» Logback integration, Zipkin integration Z & 5 %5 [& RequestContext D=l L /&
L& WIFRLY => Armeria RequestContext Z (&t 9" % CoroutineContext 51|

ref: https://armeria.dev/docs/server-annotated-service/#kotlin-coroutines-support
https://github.com/line/armeria/tree/armeria-1.1.0/examples/annotated-http-service-kotlin
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https://github.com/line/armeria/blob/armeria-1.1.0/examples/annotated-http-service-kotlin/src/main/kotlin/example/armeria/server/annotated/kotlin/ArmeriaRequestContext.kt
https://armeria.dev/docs/server-annotated-service/#kotlin-coroutines-support
https://github.com/line/armeria/tree/armeria-1.1.0/examples/annotated-http-service-kotlin

Armeria x grpc-kotlin

» grpc-kotlin @ CoroutineContextServerlnterceptor CAVYTFAMZ5Z 515

@Bean
fun myGrpcService(tracing: Tracing) = ArmeriaServerConfigurator { serverBuilder —>

serverBuilder
.service(
GrpcService.builder()
.addService(
ServerInterceptors.intercept(
GreeterImpl(),
coroutineContextInterceptor { _, _ —>
val ctx = ServiceRequestContext.current()

ctx.eventLoop().asCoroutineDispatcher() + ArmeriaRequestContext(ctx)

)
)

.supportedSerializationFormats(GrpcSerializationFormats.values())
.enableUnframedRequests(true)
build(),

BraveService.newDecorator(tracing), ref: grpc-samples-in-k0t|in

e Annotated services E[AER, I—U DT A/ F v ZIEELRZITNIEE J)IL—F &

context-aware 7% event loop/blocking task executor [CT 1 R/\y FEaN 3
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https://github.com/grpc/grpc-kotlin/blob/master/stub/src/main/java/io/grpc/kotlin/CoroutineContextServerInterceptor.kt
https://github.com/okue/grpc-samples-in-kotlin/blob/master/grpc-kotlin-armeria-spring/src/main/kotlin/example/kt/armeria/spring/ArmeriaGrpcSpringApplication.kt

WebFlux

» Spring WebFlux (& coroutine support Z &> TUL\%HY, Controller D XY/ v KT
coroutine context Z B 9 flTZiEHt L TLVZRL)

o ZDI=th, XYy NDODHE%, CoroutineContext ZE I b DNA 5—7 L — K~ TH -
W ZE&zZmlhv6n 5 (withDefaultContext {})

@GetMapping( )

getBooking(@PathVariable bookingId: String): String = withDefaultContext f{

e WebFilter IRE T, Reactor DAV TFANMNITEZZE S AATEITIL, I —F o=
HE T & % (ref ReactorContext.kt)

ref: https://wiki.linecorp.com/pages/viewpage.action?pageld=2006025093 15



https://github.com/Kotlin/kotlinx.coroutines/blob/master/reactive/kotlinx-coroutines-reactor/src/ReactorContext.kt
https://wiki.linecorp.com/pages/viewpage.action?pageId=2006025093

Summary?
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https://kotlinlang.org/docs/reference/coroutines/coroutines-guide.html
https://twitter.com/relizarov

