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KTOo 51 Takon? A Reksoft

» Java pa3paboTyumnk
» PaboTato B pnHaHcoBoU cdhepe
» AKTUBHO NuLly CcTaTbM Ha Xabpe

» [Tnwy Ha Kotlin




OTKyaa poaunacbh TeMa Aoknaaa? A Reksoft

» Hayano xun3Hum Ha Kotlin npoekTe ¢ aCMHXPOHHbLIMK OoMnMepaunam

» Bonpoc OoT onbITHbIX pa3paboTumnkoB: BCEé eLé HENOHSITHO,
B YEM ripuHuunuasabHasa pasHuia mexagy Coroutine v ApyrmmMu
TEXHOJIOMMSIMUN, KOTOPAs MO3BOJISET NMNCaTb aCUHXPOHHbIN KO/
Tak, 6yATO OH CUHXPOHHbIN.



CoBeTyl0 nocMoTpeThb! A Reksoft

Thread Wars: npoeKT Loom HaHOCUT OTBETHbIN yaap

Thread Wars:
npoeKT Loom HaHOCUT OTBETHbIX yaap

UBaH
YrnaHCKUn

Huawei




A Reksoft

PomMaH Enunsapos
JetBrains

KopyTuHbl B Kotlin




YTOo Takoe «aCMHXPOHHOE NporpaMMupoBaHue»? A Reksoft

Wikipedia:

ACMHXpPOHHOE NporpaMmMmuupoBaHue —
KOHUEeNnuMsa nporpaMMmMpoBaHng, Kotopada 3akilovaeTcs

B TOM, YTO pe3ysibTaT BbIMNOJIHEHNS PYHKLUUN AOCTYMNEH He
Cpa3y, a yepe3 HeKOTopoe BpeMs B BUAE HEKOTOPOro
aCUHXPOHHOro (Hapywatuiero obbl4HbIN MOPAAOK

BbIMOJIHEH VIFI) Bbl30OBaA.



https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5

A6cTpaKkTHaA 3apgava A Reksoft

Y Hac ecTb NpuioXxeHme, B KOTOPOM OAHA
M3 GYHKLUNM — 3TO MOUCK U arperaumns
NAHHBbIX N3 HECKOJIbKUX UCTOYHUKOB.

K npuMepy, Mbl nwem bunetbl Ha caMoneT
M onpawmBaeM BCeX NOCTaBLLNKOB.

[TyCTb TaKMX MCTOYHUKOB 5.



PewaeM Ha CompletableFuture A Reksoft

private fun aggregateTickets(
suppliers: List<TicketSupplier>
): CompletableFuture<List<Ticket>> {
val futures = suppliers.map { fetchTickets(it.name) }

List<CompletableFuture<List<Ticket>>>
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PewaeMm Ha CompletableFuture

return CompletableFuture.all0f(*xfutures.toTypedArray())
.thenApply { it Void!
futures.flatMap { completableFuture ->
completableFuture.join()
}
}.exceptionally { ex ->
handleError(ex)
emptylList() “exceptionally

A Reksoft
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PewaeMm Ha CompletableFuture

return CompletableFuture.all0f(*xfutures.toTypedArray())
.thenApply { it: Void!
futures.flatMap { completableFuture ->
completableFuture.join()
}
}.exceptionally { ex ->
handleError(ex)
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A Reksoft
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OTnuyHo! lo6aBnsieMm ycnosue A Reksoft

[Tocne nonyyeHMs AaHHbIX OT NOCTaBLUMKOB,
Mbl MOXXEM OUNbTPOBATb pe3yJsibTaTbl NO LEHE,
3aTeM COpPpTUPOBATb UX U, B KOHLE KOHLLOB,
COXpPaHATb B 6a3e AaHHbIX.
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OcTaBsnisieM Havano A Reksoft

private fun aggregateTickets(

suppliers: List<TicketSupplier>
): CompletableFuture<List<Ticket>> {

val futures = suppliers.map { fetchTickets(it.name) }

return CompletableFuture.all0f(*futures.toTypedArray()) CompletableFuture<Void!>!

.thenApply { it: Void!
futures.flatMap { completableFuture ->
completableFuture.join()

].

} CompletableFuture<List<Ticket>!>!
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Yto no6aBunun? A Reksoft

.thenCompose { tickets ->
filterTickets(tickets)
¥y.thenCompose { filteredTickets ->
sortTickets(filteredTickets)
}.thenApply { sortedTickets ->
saveTickets(sortedTickets)
sortedTickets “thenApply // Bo3Bpauaem oTCOPTUPOBOHHbIE BUNETE
}.exceptionally { ex ->
handleError(ex)
emptylList() "exceptionally // Bo3Bpawaem nycTtol cnucok B cjay4yde owubku
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CompletableFuture, xapakrepucruka

» Callback hell Bce ewje ¢ Hamn.
» Heob6xo4mMMoOCTb N3Yy4YNTb COBEPLUEHHO HOBbIN API.

» Bo3BpawjaeMbiii TUIM OT/INHAETCS OT paKTUYECKNX
AaHHbIX, KOTOPbIe HaM HY>XHblI.

» O6paboTka own60K MOXKeT 6bITb CJ/I0)HOM.

A Reksoft
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OCHOBHble peasiu3aluum, Kakme OHn? A Reksoft

Completable Callback Coroutine Thread
Future

19



Coroutine

Reksoft



KnwouesBblie ocobeHHOoCcTM Coroutine

» JlerkoBeCHbIe nNoToku!

» OcBOb6OXKQEeHNe pecypcoB rnpyu rMpmMocTaHoOBKe.

» UMnepaTtnBHbIN nogxon!

» [IpocToe 1y4dLue 4eM C/10>KHoe!

A Reksoft
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KnoueBasa ocobeHHOCTb, suspend pyHKUuunA!

» [lomeyaeTcsa MoAUPUKATOPOM ClIOBOM: suspend

» ABHO roBOpPUT KOMMNUJIATOPY, YTO NOTEHLUMANIbHO
dYHKUMA MOXET 6bITb nMpuocTaHoB/IeHa

» [MpunoctaHaBnMBawWas MYHKLUSA peasin30BaHa
KaK KOHe4YHble aBTOMaTbl

A Reksoft
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Coroutine state machine

» Y kaxgown Coroutine nmeetcsa cesoe CoOCTossHUE

» CocTodHuMe coxpaHseTcs B 06bekT Continuation: nokanbHble NepeMeHHble
N LeniovynciieHHoe noJsie ans TeKyuwero CoCTosHUS B KOHEeYHOM aBToMaTte

suspend fun complying(param: Int) {
delay( timeMillis: 188)

requestData( url: "Url")

A Reksoft
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Decompile #1 A Reksoft

@Nullable
public static final Object complying(final int param, @NotNull Continuation $completion) {
return CoroutineScopeKt.coroutineScope((Function2)(new Function2((Continvation)null) {

no usages

int label:

24
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Decompile #2

public final Object invokeSuspend(@NotNull Object $result) {
Object var3 = IntrinsicsKt.getCOROUTINE_SUSPENDED():
Object varlBooo:
switch (this.label) {

case 0:
ResultKt.throwOnFailure($result);
int var2 = param;
this.label = 1;
if (DelayKt.delay(106L, this) == var3) {

return vard;

hy

break

case 1:
ResultKt.throwOnFailure($result);
break;

case 2:

ResultKt.throwOnFailure($result);
varleees = Sresult:
return varlooee;

default:

throw new IllegalStateException("call to 'resume’ before 'invoke' with coroutine®):

A Reksoft
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Suspend-u OoCTOPOXKHO!

Suspend everywhere

/ ’

A Reksoft
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Coroutine 310 uTO? A Reksoft

» A coroutine is an instance of a suspendable
computation.

» It is conceptually similar to a thread, in the sense that
it takes a block of code to run that works concurrently
with the rest of the code.

» However, a coroutine is not bound to any particular
thread. It may suspend its execution in one thread
and resume in another one.

28



Kunnep ¢pumua?

Coroutine 1

) -~

/

A Reksoft

Coroutine 1
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bonee HarnagHo!

Coroutine 1

Blocked

Coroutine 1

A Reksoft

Blocked

Blocked

Coroutine 2

Blocked

Coroutine 3
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Bunaepbl B KOPpYTUHaX A Reksoft

launch run
@ Blocking

async



launch builder A Reksoft

OnucaHue:

» 3anyCcKaeT KOPYTUHY, KOTOpas BbIMOHAETCA NapaniesbHO
C OCHOBHOW MpoOrpaMmMon n He BO3BpalLLaeT pe3ynbTarT.

OcobeHHOCTM:
» MoXeT He 3aBepLnTb CBOK paboTy

32



Nuuem kopa!
> fun main() {

GlobalScope.launch { this: CoroutineScope
- delay( timeMilis: 2000L)

printiln("Launch is on Joker!")

hy

printin("Mama,")

l BbiBOA

"C:\Program Files\Java\jdk-17\bin\java.exe"
Mama ,

Process finished with exit code 0

A Reksoft
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He B3nerteno, a nouemy? A Reksoft

> fun main() Ao
GlobalScope.launch { this: CoroutineScope
IR delay( timeMilis: 2000L)
println("Launch is on Joker!")

].

println("Mama,")

NMporpaMmmMma
3asepwiuna paborty,
a JlayHJ He ycnen ®
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runBlocking builder

OnucaHue:

> 3anyckaeT KOPYTUHY U BNOKMPYET TeKyLMIK NOTOK
Ao e€ 3aBeplieHns. O6bIYHO UCNONb3YETCH B TeCTax
NN B Main @YyHKUNN,

Ocob6eHHOCTI:
» bnokupytowasa @yHKUUS
» Co3aaHuMe KOPYTUHHOIO KOHTEKCTa
» MOXHO BbI3biBaTb He U3 suspend PyHKLUN

A Reksoft
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He B3nerteno, a nouemy?
fun main() = runBlocking { this: CoroutineScope
lavnch { this: CoroutineScope
delay( timeMillis: 2008L)
println(®"Launch is on Joker!")

l BbiBOA

}

println(“Mama,")

"C:\Program Files\Java\jdk-17\bin\java.exe"

Mama,
Launch am on JoKker!

A Reksoft
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async builder

OnucaHue:

» 3anycKaeT KOpPpYTUHY M Bo3BpallaeT 06bekT Deferred,
KOTOPbIM MOXXHO MCMOJ/1b30BaTb AJSIS MOAYyYEeHUS
pe3y/sibTaTa BbIMOJIHEHUA.

OcobeHHOCTMH:
» Bo3BpallaeT pe3ynbraTt
» Bbnokupyet Thread npu Bbi3oBe await()

A Reksoft
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NMuwemMm koAa!

>

.'El.p

fun main() = runBlocking { this: CoroutineScope

val resultl = async { this: CoroutineScope
delay( timeMilis: 2000L)
"Mama!® “async

}

val result2 = async { this: CoroutineScope
delay( timeMillis: 4000)
"Async is on Joker!" “async

}

printin(resuvlt2.await())

printin(resuvltl.await())

BbiBO4

A Reksoft

Async 1s on Joker!
Mama!
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coroutineScope

OnucaHue:

» CO303ET HOBbI KOPYTUHHbIN KOHTEKCT,
KOTOPbIN ynpaBnseT XU3HEHHbIM LUMK/IOM KOPYTUH,
3anyLlWeHHbIX BHYTpU b6ioka.

Ocob6eHHOCTI:
» He 6noknpyetr OCHOBHOMN MOTOK
» [[apaHTU4 3aBepLlueHund
» BbI3bIBaeTCs TOJIbKO M3 suspend dyHKUNK

A Reksoft
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NMuwem kopa! A Reksoft

[> + suspend fun main() {
i coroutineScope { this: CoroutineScope
Launch { this: CoroutineScope

I am a launch builder
println("I am a launch builder") ‘ coroutineScope is on Joker

¥ Mama |
BbiBOp ama:

» delay( timeMilis: 3000L)
printin("coroutineScope is on Joker")

+

printin("Mama!")
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Oken, runBlocking vs coroutineScope!

runBlocking is a regular function
and coroutineScope is a suspending function.

A Reksoft

41


https://kotlinlang.org/api/kotlinx.coroutines/kotlinx-coroutines-core/kotlinx.coroutines/run-blocking.html
https://kotlinlang.org/api/kotlinx.coroutines/kotlinx-coroutines-core/kotlinx.coroutines/coroutine-scope.html

NMuwem Ha KoOpyTUHaX A Reksoft

private suspend fun aggregateTickets(
suppliers: List<TicketSupplier=>
): List<Ticket> {

i return coroutineScope { this: CoroutineScope
val tickets = suppliers.map { it TicketSupplier
. async { fetchTickets(it.name) }
}
i returnfcoroutineScope tickets.awaitAll().flatten()
}

42



lMoka BCe KJ1IaCCHO.

Ho naBante NnocMOTpuM rnybrxe

A Reksoft
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Job: noyeMy TakK BaxxHa U KaKyro poJib urpaer?

public fun CoroutineScope.launch(
context: CoroutineContext = EmptyCoroutineContext,
start: CoroutineStart = CoroutineStart.DEFAULT,
block: suspend CoroutineScope.() -> Unit
): Job {
val newContext = newCoroutineContext(context)
val coroutine = if (start.islazy)
LazyStandaloneCoroutine(newContext, block) else
StandaloneCoroutine(newContext, active = true)
coroutine.start(start, coroutine, block)

return coroutine

A Reksoft
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Heo6bikHOBEeHHan u npekpacHaa Job A Reksoft

public interface Job : CoroutineContext.Element {

@ExperimentalCoroutinesApil

public
public
public
public
public
public
public
public

val parent: Job?

val isActive: Boolean

val isCompleted: Boolean

val i1sCancelled: Boolean

fun start(): Boolean

fun cancel(cause: CancellationException? = null)
val children: Sequence<Job>

suspend fun join()

45



Parent? 3aueM e HaM...

Job 0

A Reksoft
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PaccMOoTpuM aAeTasibHeun

Job 0

Children

A Reksoft
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Parent? 3aueM e HaM...

OTMeHsieT BCce
ao4yepHue

%

A Reksoft
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Xun3HEeHHbIN unkn!

{—Start—>

g-—CompIete—)

A Reksoft

E Completing §

E Cancelling |

E Completed }

Finish

- b
3 -
- E
- -
- -
- -
- -
- E
- -
- E
o i i i i et
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CocTOofiHNEe KOpPYTUH

State

New (optional initial state)

Active (default initial state)

Completing (transient state)

Cancelling (transient state)

Cancelled (final state)

Completed (final state)

isActive

false

true

true

false

false

false

isCompleted

false

false

false

false

true

true

A Reksoft

isCancelled
false
false
false
true

true

false
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NMuwemMm Koa ana npuMmepa!

fun main() = runBlocking { this: CoroutineScope
val job = launch { this: CoroutineScope
val async2 = async { this: CoroutineScope
delay( timeMillis: 5808)
println(®async 2")

h
async2.await()
}
println(job) /* StandaloneCoroutine{Active} */

delay( timeMillis: 1000)
job.cancel()

printin(job) /* Standalone Coroutine{Cancelling} */
delay( timeMillis: 100)
printin(job) /* Standalone Coroutine{Cancelled} */

A Reksoft
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NMpomMe)XXyToUuHble BblBOAbI A Reksoft

» iIMeeTcs nogaep>KKa «OTHOLUEHUN>» poanTesib-pebeHOoK.

» ConporpaMmMa 3aKaH4YMBaeT CBOIO paboty inb6o
co ctrarycoMm Completed, nn60o Cancelled.

» [JouepHsasa conporpaMmma rnpmn yHUYTOXKEHNUN YHUYUYTOIKAEeT
M poaMNTE/IbCKYO COnporpammy, Njim Haoboport
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BepHeMcs K NpUMepy, a 4YTOo elle He 3HAaKOMO? A Reksoft

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

): Job {

53



NMpoaosnxum c manoro -> CoroutineStart A Reksoft

—p DEFAULT

—p  LAZY

—p ATOMIC

- UNDISPATCHED
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CoroutineStart.Default A Reksoft

KOPYTMHa Ha4iUHae€EeT BbiNnoJiHeHue HemMmeaileHHo, HO MOXXeT

6bITb OT/N1O>XXKEHAa, €C/IM poaAUTEJIbCKaAA KOPYTUHA UJIN KOHTEKCT
HE roToBbI.

fun main() {
GlobalScope.lavnch(start = CoroutineStart.DEFAULT) {

ror = i 17 I .
-\_:l_-II|IEl III—'II I-I-
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CoroutineScope.Lazy A Reksoft

3anycKaeT KOPYTUHY TOJIbKO TOraa, koraa ee pesynbrar
Tpebyetca ansa await nnm ecnm Bbi3biBaeTca PYHKUUA
start y Job.

fun main() {
val job = GlobalScope.launch(start = CoroutineStart.LAZY) {
// some work

}
job.start()
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CoroutineStart. Atomic

To>xe camoe, uto U DEFAULT, HO He MoXeT 6bITb
OTMeHeHa A0 MOMEHTa ee 3anycka.

fun main() {
GlobalScope.launch(start = CoroutineStart.ATOMIC) {

i = i [l 177y I ¢
i -\_:L-I|IE III-'I I-I-

A Reksoft
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CoroutineStart.UNDISPATCHED

3anyckKaeT conporpaMmmy A0 ee NepBoM NPMOCTAHOBKM.

fun main() {
GlobalScope.launch(start = CoroutineStart.UNDISPATCHED) {
println("Execute®) /% Execute */
delay( timeMillis: 100)
printin("Won't be executed")

A Reksoft
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CHoBa cMOTpMM Ha Launch A Reksoft

public fun CoroutineScope.launch(

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

): Job {
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A yto Tam no CoroutineScope? A Reksoft

public interface CoroutineScope {

The context of this scope. Context is encapsulated by the scope and used for implementation of
coroutine builders that are extensions on the scope. Accessing this property in general code is not
recommended for any purposes except accessing the Job instance for advanced usages.

By convention, should contain an instance of a job to enforce structured concurrency.

public val coroutineContext: CoroutineContext
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A yto Tam no CoroutineScope? A Reksoft

public interface CoroutineScope {

The context of this scope. Context is encapsulated by the scope and used for implementation of
coroutine builders that are extensions on the scope. Accessing this property in general code is not
recommended for any purposes except accessing the Job instance for advanced usages.

By convention, should contain an instance of a job to enforce structured concurrency.

public val coroutineContext: CoroutineContext
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KpaTko 06 ocobeHHocTsiX CoroutineScope A Reksoft

> YrnpaBsisieT )KU3HEeHHbIM LNKITIOM!

» Onpegesnisier o6s1acTb NPMMEHEHNS 4J1s1 HOBbIX COMNMporpamMm
» Pacwunpsiercsa B 6nsigepax conporpamm

» YcraHaB/imBaer obLjee noBegeHue
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Cnoco6bl cozaaHuna CoroutineScope #1(GlobalScope) A Reksoft

fun main() {
GlobalScope.launch { this: CoroutineScope
// some work
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Cnoco6bl co3gaHusa CoroutineScope #2(Custom) A Reksoft

class CustomScope : CoroutineScope 1
private val job = Job()

private val exceptionHandler =

CoroutineExceptionHandler { _, exception ->
println("Ownbka: ${exception.localizedMessage}")
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Cnocob6bl cozpaHuna CoroutineScope #2(Custom)

override val coroutlneContext =
Dispatchers.Default +
job +
exceptionHandler

fun cancel() 4
job.cancel()

A Reksoft
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Mcnonb3oBaHue CustomScope A Reksoft

private suspend fun aggregateTickets(
customScope: CustomScope,
suppliers: List<TicketSupplier>
): List<Ticket> A{
val tickets = suppliers.map { it: TicketSupplier
“» customScope.async { fetchTickets(it.name) }

].
i return tickets.awaitAll1().flatten()
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Cnoco6bl co3aaHuna CoroutineScope #3(Constructor) A Reksoft

val supervisorScope = CoroutineScope/(
context: Dispatchers.Main +
SupervisorJob()

)

supervisorScope.launch { this: CoroutineScope

// hmmm
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CoroutineContext? A Reksoft

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

): Job {
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A uyTO Takoe CoroutineContext? A Reksoft

Persistent context for the coroutine.

It is an indexed set of Element instances.
An indexed set is a mix between a set and
a map.Every element in this set has

a unique Key.
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CoroutineContext.Element

An element of the CoroutineContext. An element of the coroutine context is a singleton context by
itself.

public interface Element : CoroutineContext {

A key of this coroutine context element.
public val key: Key<*>
public override operator fun <E : Element> get(key: Key<E>): E? =

@Suppress( ..names: "UNCHECKED_CAST")
if (this.key == key) this as E else null

public override fun <R> fold(initial: R, operation: (R, Element) -> R): R =

operation(initial, this)

public override fun minusKey(key: Key<*>): CoroutineContext =
if (this.key == key) EmptyCoroutineContext else this

A Reksoft
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CoroutineContext.Element A Reksoft

CoroutineScope

CoroutineContext

Job

Element

Dispatcher Exception handler




Dispatcher, a 3auem oH n npuuyem TyT Thread?

Dispatcher

—

:P
I

4) Threads

(]

g

A Reksoft
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Dispatcher, a 3aueM oH 1 npunyem TyT Thread? A Reksoft

Dispatcher

| E = S “
| |




Dispatcher, a 3auem oH n npuuyem TyT Thread?

Dispatcher

Threads

e —

:—f

|

A Reksoft
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Dispatcher, a 3aueM oH 1 npunyem TyT Thread? A Reksoft

l Dispatcher
rIIP7, 7 /77

Threads

C2 C3 7777
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Dispatcher, a 3auem oH n npuuyem TyT Thread?

Server

Dispatcher

Thread pool

Thread 1

Coroutine #2

- — — >

: Coroutine #2

— aE— e S

Coroutine #1

Thread 2

: Coroutine job #2

A Reksoft
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Dispatcher 3auem? A Reksoft

» Dispatchers.Default: >10T gucnetuep npegHasHayeH A5 BbINOJIHEHUS onepaunn C
MWHTEHCMBHbIM UCMOJZIb30BAHMEM MNpoLeccopa U UMEeT Ny NoTOKOB pa3MepoM, paBHbIM
KONIMYeCTBY S4ep Ha KOMNblOTepe, Ha KOTOPOM BbINOJIHAETCS Baw Koa (HO He MeHee ABYX).

» Dispatchers.IO: O3T1oT gncnetyep npeaHasHaydeH A5 BbINOJIHEHNS onepaunmn C
MHTEHCUBHbIM BBOAOM-BbIBOAOM(CeTEeBbIE 3anpockl, paboTa ¢ annamMu n T.4.) U UMeeT
6onbwKnM Nys NOoTokoB. 2P dpeKkTnBHO obpabaTbiBaTh 601bLIOE KONMMYECTBO 3a4a4, KOTopble
4acTo 3ab610KMPOBaHbI B OXMAAHNN 3aBepLUEHNS BBOAA-BbIBOAA.

» Dispatchers.Main: 2710T AncneTyep npeaHasHavyeH Anga 3anycka cornporpamMm B rn1aBHOM
noTtoke npunoxeHmnsa Android.

» newSingleThreadContext, newFixedThreadPoolContext: Korga TpebytoTcs nynbl
NOTOKOB, NOJIHOCTbIO oTAeneHHble OoT Dispatchers. Bbiges1ieHHbIN MOTOK — O4Y€Hb
AOporoun pecypc.
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Moaudukauma? A Reksoft

class CustomScope : CoroutineScope {
private val job = Job()

private val exceptionHandler =
CoroutineExceptionHandler { _, exception ->
println("Ownbka: ${exception.localizedMessage}")

override val coroutineContext =

Dispatchers.I0 +

job +
exceptionHandler
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Callback npumMmep!

fun aggregateTickets(
suppliers: List<TicketSupplier>,
callback: (List<Ticket>) -> Unit

) A
val results = mutablelistOf<Ticket>()
val pendingRequests = suppliers.size

A Reksoft
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Callback npumep! A Reksoft

suppliers.forEach { supplier ->
fetchTickets(supplier.name) { tickets ->
results.addAll1(tickets)
if (results.size == pendingRequests) A
callback(results)
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OTnuyHo! lo6aBnsieMm ycnosue A Reksoft

[Tocne nonyyeHMs AaHHbIX OT NOCTaBLUMKOB,
Mbl MOXXEM OUNbTPOBATb pe3yJsibTaTbl NO LEHE,
3aTeM COpPpTUPOBATb UX U, B KOHLE KOHLLOB,
COXpPaHATb B 6a3e AaHHbIX.
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A uto Tam 6yaert c Callback?

fun aggregateTickets(
suppliers: List<TicketSupplier>,
callback: (List<Ticket>) -> Unit

) A
val allTickets = mutablelListOf<Ticket>()

var completedRequests = 0

suppliers. forEach { supplier ->
fetchTickets(supplier.name) { tickets ->
allTickets.addAl1l(tickets)
completedRequests++

A Reksoft
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A uto Tam 6yaert c Callback?

if (completedRequests == suppliers.size) {
filterTickets(allTickets) { filtered ->
sortTickets(filtered) { sorted ->
saveTickets(sorted) { saved ->
callback(saved)

A Reksoft
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W oo ~NO W, B WM -

var floppy = require('floppy');

floppy.load('diskl', function (datal) {
floppy.prompt('Please insert disk 2', function() {
floppy.load('disk2', function (data2) {
floppy.prompt('Please insert disk 3', function() {
floppy.load('disk3', function (data3) {
floppy.prompt('Please insert disk 4', function() {
floooy.load('disk4', function (data4) {
loppy.prompt('Please insert disk 5', function() {
floppy.load('disk5', function (data5) {
floppy.prompt('Please insert disk 6', funci
floppy.load('disk6', function (data6) |

s
s
});
)

A Reksoft
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Kak 6b110 Ha CompletableFuture! A Reksoft

private fun acgregateTickets(suppliers: List<TicketSupplier>): CompletableFuture<List<Ticket>> {
val futures = suppliers.map { fetchTickets(it.name) }
return CompletableFuture.all0f(xfutures.toTypedArray()) CompletableFuture<Void!>!
.thenApply { it: Void!
futures.flatMap { it.join() }
}.thenCompose { tickets ->
filterTickets(tickets)
} CompletableFuture<List<Ticket>!>!
.thenCompose { filteredTickets ->
sortTickets(filteredTickets)
}.thenApply { sortedTickets ->
saveTickets(sortedTickets)
sortedTickets “thenApply // Bo3Bpawaem oTcopTupOBaHHbIE BUMETHI
}.exceptionally { ex ->
handleError(ex)
emptylList() “exceptionally // Bosspawaem nycTol cnucok B cnyd4ae owubku
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Coroutine? A Reksoft

suspend fun aggregateTicketsWithFilterAsync(
customScope: CustomScope,
suppliers: List<TicketSupplier>
): List<Ticket> {
val tickets = suppliers.flatMap { it: TicketSupplier
i customScope.async { fetchTickets(it.name) }.await()
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Coroutine? A Reksoft

suspend fun aggregateTicketsWithFilterAsync(
customScope: CustomScope,
suppliers: List<TicketSupplier>
): List<Ticket> {
val tickets = suppliers.flatMap { it: TicketSupplier
i customScope.async { fetchTickets(it.name) }.await()
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Coroutine?

val sorted = sortTickets(tickets)

return filterTickets(sorted)
.also { it: List<Ticket>

saveTickets(it)

A Reksoft
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Euwle BapvaHT peanusauummn?

fun aggregateTicketsWithFilter(
customScope: CustomScope,
suppliers: List<TicketSupplier>
): List<Ticket> A
val tickets = mutablelListOf<Ticket>()
suppliers. forEach { it: TicketSupplier
customScope.launch { this: CoroutineScope
“» val ticket = fetchTickets(it.name)
tickets.addAll(ticket)

A Reksoft
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Euwle BapvaHT peanusauummn?

fun aggregateTicketsWithFilter(
customScope: CustomScope,
suppliers: List<TicketSupplier>
): List<Ticket> A
val tickets = mutablelListOf<Ticket>()
suppliers. forEach { it: TicketSupplier
customScope.launch { this: CoroutineScope
“» val ticket = fetchTickets(it.name)
tickets.addAll(ticket)

A Reksoft
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Jlo>kka pertai? A Reksoft

HOO®®

HeTpuBunanbHbIN aebar

[NoTeHuManbHble NPo6/EMbI C MPON3BOANTENBHOCTbIO

MO>XHO NOTEPATb KOHTEKCT BbINOJIHEHUS

Heobxo0AMMOCTb YnpaBfieHUS KOHTEKCTOM
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NMouemMmy yao6HO nxX ncnosib3oBaTtb?

S MOXHO MUCMNOJZIb30BaTb TOYEYHO,
HE NneperncbiBad BECb KOA

—> MoXHO A06aBUTbL B /1eracu npoekT

—> [IpocToe nyylle, YeM CrioxHoe!

A Reksoft
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BbiBOAbI

OIOIOIOI0

Bbosfiee YeTKMUN U eCTeCTBEeHHbIN Ko
9dPeKTUBHbIN MEXAHU3M NMPUOCTAHOBKM
T'M6KOCTb U KOHTPOJ1b

LLinpokasa noaaepKa

A6cTtpakuma Haa Thread-amm

A Reksoft
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A Reksoft

Kotlin Coroutines.
YCTPpOUCTBO M
BO3MOXHOCTM
MCMNOJZIb3OBaHMUAL.
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