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Marua cnoBa suspend



NpaBuna

CuvHMe dyHKLUM BO3BPALLAOT 3HAYEHUS, KpacHble —
HET, @ BMECTO 3TOro JepratoT KOnoaku.

Bbl He MOXeTe BbI3BaTb KpaCHY OYHKLNIO U3 CUHEN,
NOTOMY YTO Bbl HE CMOXETe onpeaenuTb pesynbrar,
NoKa KpacHasi (oyHKUNS HE 3aBEPLUNTCA NO3XKe.
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https://journal.stuffwithstuff.com/2015/02/01/what-color-is-
your-function/

function foo()

function bar()



CyuwecTtByeT nn «aHanor» Kotlin Coroutines B
Java? Ecnu ga, To Kak OH Ha3biBaeTcs?
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Project Loom



Project Loom

for

for

int i = ' i++

new Thread —> getURL("mobius"

start

int i = ' i++

Thread.startVirtualThread
start

—> getURL("mobius"
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O KopyTUHaXxX U3 nepBbIX YCT

PomaH Ennsapos
JetBrains

KopyTuHbl B Kotlin
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OCHOBHbIe KOHLEeNnuuu KOpyTuH

aCMHXPOHHbIN KOf, B
CUHXPOHHOM CTUNEe

fun postItem(item: Item) {
requestTokenAsync { token ->
createPostAsync(token, item) { post ->
processPost(post)

suspend fun postItem(item: Item) {
val token = requestToken()
val post = createPost(token, item)
processPost(post)

16



OCHOBHbIe KOHLEeNnuuu KOpyTuH

aCMHXPOHHbIN KOf, B
CUHXPOHHOM CTUNEe

nHtepdenc Continuation

__ Kotlin |

suspend fun createPost(token: Token, item: Item): Post { .. }

B

Object createPost(Token token, Item item, Continuation<Post> cont) { ..

callback
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OCHOBHbIe KOHLEeNnuuu KOpyTuH

aCMHXPOHHbIN KOf, B | ‘
CMHXpOHHOM cTune » val token = requestToken()

val post = createPost(token, item)
processPost(post)

VIHTepCbeVIC COntinuation | ] ;, Compiles to state machine
' switch (cont.label) { / (simplified code shown)

case 0:
. cont.label = 1;
requestToken(cont);
state machine e
case 1:
Token token = (Token) prevResult;
cont.label = 2;

createPost(token, item, cont);
break;

case 2:
Post post = (Post) prevResult;
processPost(post);
break;
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class ExampleActivity : ComponentActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
lifecycleScope.launch {
createPost(Token( token: "token"), Item( name: "bobby"))

private suspend fun createPost(token: Token, item: Item) {
delay ( timeMillis: 500)
println("great again")

data class Token(val token: String)
data class Item(val name: String)

19



private final Object createPost(Token varl, Item var2, Continuation var3) {
Object $continuation;
label20: {
if (var3 instanceof <undefinedtype>) {
$continvation = (<undefinedtype>)var3;
if ((((<undefinedtype>)$continuation).label & Integer.MIN_VALUE)
((<undefinedtype>)$continuation).label -= Integer.MIN_VALUE;
break label20;

$continuation = new ContinuationImpl(var3) {

Object result;
int label;

@Nullable
public final Object invokeSuspend(@NotNull Object $result) {
this.result = $result;
this.label |= Integer.MIN_VALUE;
return ExampleActivity.this.createPost((Token)null, (Item)null, this);

Object $result = ((<undefinedtype>)$continuation).result
Object var7 = IntrinsicsKt.getCOROUTINE_SUSPENDED();

switch (((<undefinedtype>)$continuation).label) {

case 0:
ResultKt.throwOnFailure($result);
((<undefinedtype>)$continuation).label =
if (DelayKt.delay(560L, (Continuation)$continuation) == var7) {
return var7;
b
break;
case 1:
ResultKt.throwOnFailure($result);
break;
default:
throw new IllegalStateException("call to ume' before 'invoke' with coroutine");

String var4 = "great a
System.out.println(var4);
return Unit.INSTANCE;
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Isakova, Sletvana. “What Everyone Must Know about the New Kotlin K2 Compilee.” YouTube, JetBrains, 7 Oct. 2021,
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https://github.com/JetBrains/kotlin



[ Files

kotlin / compiler /

[ ¥ master

-

config

[ Q Gotofile

container

> BB fleet

B .idea
BB .space
BB analysis
@B annotations
B ant
BB benchmarks
BB build-common
B compiler

> [ android-tests

> [ backend-common

> [ backend.common.jvm

daemon

fir

frontend.common-psi

frontend.common.jvm

frontend.common

frontend.java

frontend

incremental-compilation-impl

javac-wrapper




result = type(
createFunctionType(
moduleDescriptor.builtIns, annotations, receiverType, contextReceiversTypes,
parameterDescriptors.map { it.type },

parameterDescriptors.map { it.name },

suspendFunction = hasSuspendModifier
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builtins
functions
¢ BuiltinFunctionArity
FunctionTypeKind.kt
FunctionTypeKindExtra
¢ CompanionObjectMappis
£ PrimitiveType
G StandardNames
constant
contracts.description
descriptors
incremental.components
mpp
name
platform
renderer
resolve

Dmitriy N hilov
object SuspendFunction : FunctionTypeKind(
StandardNames.COROUTINES_PACKAGE_FQ_NAME,

s NamePrefix: "SuspendFunction",
isReflectType = false,
annotationOnInvokeClassId = null,

isInlineable = true,

override val prefixForTypeRender: String

get() = "suspend"

Dmitriy Novozhilov

override fun reflectKind(): FunctionTypeKind

KSuspendFunction



is ConeClassLikeType -> {
FirElementAwareStringTet

FirElementSerializer.kt —
firKlibSerialization.kt

FirKLibSerializerExtension
FirMetadataSerializerPlug
FirProvidedDeclarationsEg
FirSerializerExtension val functionType = typeProto(runtimeFunctionType)

val functionTypeKind = type.functionTypeKind(session)
!isAbbreviation && functionTypeKind == FunctionTypeKind.SuspendFunction
val runtimeFunctionType = type.suspendFunctionTypeToFunctionTypeWithContinuation(
session, StandardClassIds.Continuation

FirSerializerExtensionBas¢ functionType.flags = Flags.getTypeFlags( i nd: true, isDefinitelyNotNull: false)

serializationUtil .kt return functionType
build.gradle.kts
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compiler
android-tests
backend
resources
src
org
jetbrains
kotlin
codegen

binding

context

coroutines

¢ ChangeBoxingMethodTransformer
CoroutineCodegen.kt
coroutineCodegenUtil.kt

mp: coroutines-codegen.md
processUninitializedStores.kt

¢ RedundantLocalsEliminationMethodTrans
SpilledVariableFieldTypesAnalysis.kt
SuspendFunctionGenerationStrategy.kt
TailCallOptimization.kt

extensions
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class CoroutineTransformerMethodVisitor(
delegate: MethodVisitor,
access: Int,
name: String,
desc: String,
signature: String?,
exceptions: Array<out String>?,
private val containingClassInternalName: String,
obtainClassBuilderForCoroutineState: () -> ClassBuilder,
private val isForNamedFunction: Boolean,

ation oy junc

private val disableTailCallOptimizationForFunctionReturningUnit: Boolean,
private val reportSuspensionPointInsideMonitor: (String) -> Unit,

private val lineNumber: Int,
private val sourceFile: String,

t's only matters for named functions, ay dif

private val needDispatchReceiver: Boolean = false,

S ELfAn £

aiyrel ro containingltassinternaliName 1n case o0f Ue

private val internalNameForDispatchReceiver: String? = null,

/ ] arkend aenernatec 1 et n hi1 v1d hacker Adnp
/ J ackend generate ¥ et ) ( yackend does

private val putContinuationParameterToLvt: Boolean = true,
// Pc F | 1 | ) he me i ds as

irameters of suspend lambda are put to same fields as spi
private val initialVarsCountByType: Map<Type, Int> = emptyMap(),

private val shouldOptimiseUnusedVariables: Boolean = true
: TransformationMethodVisitor(delegate, access, name, desc, signature, exceptions) {




override fun performTransformations(methodNode: MethodNode) {
removeFakeContinuationConstructorCall(methodNode)

replaceReturnsUnitMarkersWithPushingUnitOnStack(methodNode)

replaceFakeContinuationsWithReal0Ones(
methodNode,
if (isForNamedFunction) getLastParameterIndex(methodNode.desc, methodNode.access) else 0

place argument and cc arkers around suspend call, they end up in separate

achine, leading to Analy

InplaceArgumentsMethodTransformer().transform(containingClassInternalName, methodNode)

FixStackMethodTransformer().transform(containingClassInternalName, methodNode)
val suspensionPoints = collectSuspensionPoints(methodNode)
RedundantLocalsEliminationMethodTransformer(suspensionPoints)

.transform(containingClassInternalName, methodNode)
ChangeBoxingMethodTransformer.transform(containingClassInternalName, methodNode)
methodNode.updateMaxStack()

checkForSuspensionPointInsideMonitor(methodNode, suspensionPoints)
// First instruction in the method node may char in case of named function

val actualCoroutineStart = methodNode.instructions.first

if (isForNamedFunction) {
if (putContinuationParameterToLvt) {
addCompletionParameterToLVT(methodNode)
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public final static coolFun()V
LO
LINENUMBER 19 LO
LDC "hey bro"
ASTORE ©
L1
LINENUMBER 20 L1
GETSTATIC java/lang/System.out : Ljava/io/PrintStream;
ALOAD ©
INVOKEVIRTUAL java/io/PrintStream.println (Ljava/lang/Object;)V
L2
LINENUMBER 21 L2
RETURN
L3
LOCALVARIABLE k Ljava/lang/String; L1 L3 ©
MAXSTACK = 2
MAXLOCALS = 1

fun coolFun() {
val k = "hey bro"
println(k)
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public final static coolFun(Lkotlin/coroutines/Continuation;)Ljava/lang/0Object;
@Lorg/jetbrains/annotations/Nullable; ()

@Lorg/jetbrains/annotations/NotNull; ()
Lo
d fun coolFun() {
18 LINENUMBER 19 LO
val k = "hey bro"
LDC "hey bro"

printin(k) ASTORE 1
L1

LINENUMBER 20 L1

GETSTATIC java/lang/System.out : Ljava/io/PrintStream;

ALOAD 1

INVOKEVIRTUAL java/io/PrintStream.println (Ljava/lang/Object;)V

L2

LINENUMBER 21 L2

GETSTATIC kotlin/Unit.INSTANCE : Lkotlin/Unit;

ARETURN

L3

LOCALVARIABLE k Ljava/lang/String; L1 L3 1

LOCALVARIABLE $completion Lkotlin/coroutines/Continuation; LO L3 0
MAXSTACK = 2

MAXLOCALS = 2




O TOM KakK yCTpOeHbl KOMMUNATOPbLI

FORMAL I/10
GRAMMARS

Practical
Program
Analysis
3rd/BSc, 2023
| Innopolis Univ.
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KHurun

KomMnunaTtopbl: NPUHLUIMBLI, TEXHONOMMN N UHCTPYMEHTHI - AXO,
YnbmaH

Teopusa BbluMUCIEHUWU ONA
nporpaMmmMmmncToB - Tom CTioapT
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Dispatchers, ormeHa KOpyTuH



class MainActivity : ComponentActivity() {

val myScope = CoroutineScope(Dispatchers.Default)

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContent {
{
myScope.launch {
for (iin 1..1000) {
Log.d(MOBIUS, i.toString())
delay(1000)
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class MainActivity : ComponentActivity() {

val myScope = CoroutineScope(Dispatchers.Default)

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContent {
{
myScope.launch {
for (iin 1..1000) {
Log.d(MOBIUS, i.toString())
delay(1000)

YTto OyneT, ecnu HaXaTb Ha KHOMKY U
nepeBepHYTb 3KpaH?

1) BbIBOA B JIOMM NpPEKpaTuTCs cpasy

2) BbIBO, B IOrN NPOAOSHKUTCH, NMOKa HE YMpPET
npoLecc NpuUnoXxXeHnd

40



3anycTuTb KOpYTUHY




[MpoBepsieM, BbRKMBET N Scope

class MainActivity : ComponentActivity() {

companion object {
var weakReferenceScope: WeakReference<CoroutineScope>?
var weakReferenceJdJob: WeakReference<Job>? = null

fun setReference(scope: CoroutineScope, job: Job) {
weakReferenceScope = WeakReference(scope)
weakReferenceJob = WeakReference(job)

val myScope = CoroutineScope(Dispatchers.Default)

override fun onCreate(savedInstanceState: Bundle?) {

null

42



[MpoBepsieM, BbRKMBET N Scope

class MainActivity : ComponentActivity() {

companion object {

val myScope = CoroutineScope(Dispatchers.Default)

override fun onCreate(savedInstanceState: Bundle?) {

val job = myScope.launch { D
for (i in 1..1000) {
Log.d(MOBIUS, i.toSt1
delay(1000)
checkReferences ()

—

}

setReference(myScope, job)

[ N e R e B e B R e N e B v S e Y e B e R e Y v S o e Y e}




job = scope.launch { this: Coroutine
for (1 in 1 < .. < 1000) {
for (1 in 1 =< .. < 100000) {
val nhd = Anv()
"DefaultDispatcher-worker-1"@20,497 in group "main": RUNNING

invokeSuspend:61, MainActivity$onCreate$2 (com.example.mysandbox)
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Uepapxma KOPYyTUH-CYLLUHOCTEN




Uepapxusa KOPYyTUH-CYLLHOCTEWN




Uepapxusa KOPYyTUH-CYLLHOCTEWN




CoroutineScheduler




CoroutineScheduler

pacwmpseT Executor

override fun execute(command: Runnable) = dispatch(command)

N



CoroutineScheduler

pacwmnpseT Executor n3 Java.util.concurrent

nmeet pacwupsatrowmmncs maccus ¢ Workers

internal inner class Worker private constructor() : Thread() {

init {

isDaemon = true

kotlinx.coroutines.scheduling.CoroutineScheduler

c1



CoroutineScheduler

pacwmnpseT Executor n3 Java.util.concurrent
nmeet pacwupsatrowmmncs maccus ¢ Workers

nepepnaétcsa B SchedulerCoroutineDispatcher

override val executor: Executor

get() = coroutineScheduler

kotlinx.coroutines.scheduling.Dispatcher

)



=)



internal object DefaultScheduler : SchedulerCoroutineDispatcher(
CORE_POOL_SIZE, MAX_POOL_SIZE,
IDLE_WORKER_KEEP_ALIVE_NS, DEFAULT_SCHEDULER_NAME

) A

kotlinx.coroutines.scheduling.Dispatcher

oA



public actual object Dispatchers {

public actual val Default:
CoroutineDispatcher = DefaultScheduler

public actual val Main: MainCoroutineDispatcher
get() = MainDispatcherLoader.dispatcher

public actual val Unconfined: CoroutineDispatcher
= kotlinx.coroutines.Unconfined

public val IO: CoroutineDispatcher =
DefaultIoScheduler




KpaTkune BbiBOAbI

B ocHoBe KopyTuH nexat Thread-bl,
Executor 1 Runnable

Scope - 310 ny”nbT, a KOpyTUHA - PUIbM
Ha 9KpaHe

ce
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CUHXpOHM3aUMNA B KOPYTUHAX



Kputnyeckasa cekuus:

fun main() {
repeat( times: 2) {
thread { criticalSection() }

fun criticalSection() {

println("Starting!")
Thread.sleep( millis: 10)
printin("Ending!")
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Kputnyeckasa cekuus:

fun main() {
val scope CoroutineScope(Job())

repeat(2) {
scope. launch
{ criticalSectionSuspending() }

}
}

suspend fun criticalSectionSuspending()

{

printlin("Starting!")
delay(10)
printlin("Ending!")

59



Kputnyeckasa cekuus:

fun main() {
val scope = CoroutineScope(Job())

repeat(2) {
scope. launch
{ criticalSectionSuspending() }

}

}

Kak noBegéT cebsa nporpamma?

suspend fun criticalSectionSuspending()
1) KOO He ckoMNUIIMpyeTCcH {

println("Starting!")
delay(10)
println("Ending!")

2) Ko ckoMnunupyeTcsa n otpaboTtaeT

3) Kog ckoMnunMpyeTca 1 ynagéT ¢ ombKon

60



Kputnyeckasa cekuus:

fun main() {
val scope = CoroutineScope(Job())

repeat( times: 2) {
scope.launch { criticalSectionSuspending() }

suspend fun criticalSectionSuspending() {
println("Starting!")
delay ( timeMillis: 10)
println("Ending!")




MuteXx:

public interface Mutex {

public val islLocked: Boolean

public fun tryLock(owner: Any? = null): Boolean

CancellationException

suspendCancellableCoroutine
CancellationException

withLock

public suspend fun lock(owner: Any? = null)

62



MuteXx:

val mutex = Mutex()
val scope CoroutineScope(Job())

fun main() {

repeat( times: 2) {
scope.launch { criticalSectionSuspendinglLocked() }

suspend fun criticalSectionSuspendingLocked() {
mutex.withLock {
println("Starting!")
delay( timeMillis: 10)
println("Ending!")
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Mutex (coroutines 1.7.3):

override suspend fun lock(owner: Any?) {

if (tryLock(owner)) return

lockSuspend(owner)

private suspend fun lockSuspend(owner: Any?) = suspendCancellableCoroutineReusable<Unit> { cont ->
val contWithOwner = CancellableContinuationWithOwner(cont, owner)
acquire(contWithOwner)

65



private inner class CancellableContinuationWithOwner(
( Field
val cont: CancellableContinuationImpl<Unit>,
@JvmField
val owner: Any?
: CancellableContinuation<Unit> by cont, Waiter by cont {
override fun tryResume(value: Unit, idempotent: Any?, onCancellation: ((cause: Throwable) -> Unit)?): Any? {
assert { this@MutexImpl.owner.value === NO_OWNER }
val token = cont.tryResume(value, idempotent) {
assert { this@MutexImpl.owner.value.let { it === NO_OWNER || it === owner } }
this@EMutexImpl.owner.value = owner
unlock(owner)
}
if (token != null) {
assert { this@EMutexImpl.owner.value === NO_OWNER
this@EMutexImpl.owner.value = owner
}

return token

override fun resume(value: Unit, onCancellation: ((cause: Throwable) -> Unit)?) {
assert { this@MutexImpl.owner.value === NO_OWNER }
this@MutexImpl.owner.value = owner

cont.resume(value) { unlock(owner) }




MuteXx:

@JsName( name: "acquireCont")
protected fun acquire(waiter: CancellableContinuation<Unit>) = acquire(
= waiter,

end = { cont -> addAcquireToQueue(cont as Waiter) },

\cquired = { cont -> cont.resume(Unit, onCancellationRelease) }

67



MuteXx:

@JsName( name: "acquireInternal™)
private inline fun <W> acquire(waiter: W, suspend:
while (true) {

val p = decPermits()
if (p > 0) {

onAcquired(waiter)
return

if (suspend(waiter)) return

(waiter: W) -> Boolean, onAcquired: (waiter: W) -> Unit) {

68
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EcTb nu TyT npobnembl ?



override fun intercept(chain: Interceptor.Chain): Response {

val req = chain.request()

val token = runBlocking(appDispatchers.io) { userLocalSource.user().first() }?.token

val res = chain.proceedWithToken(req, token)
if (res.code != HTTP_UNAUTHORIZED || token == null) return res
val newToken: String? = runBlocking(appDispatchers.io) {

val user = userLocalSource.user().first()

val tokenWasUpdated = user?.token

71



override fun intercept(chain: Interceptor.Chain): Response {

val req = chain.request()

val token = runBlocking(appDispatchers.io) { userLocalSource.user().first() }?.token

val res = chain.proceedWithToken(req, token)
if (res.code != HTTP_UNAUTHORIZED || token == null) return res
val newToken: String? = runBlocking(appDispatchers.io) {

val user = userLocalSource.user().first()

val tokenWasUpdated = user?.token
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override fun intercept(chain: Interceptor.Chain): Response {

val req = chain.request()

val token = runBlocking(appDispatchers.io) { userLocalSource.user().first() }?.token

val res = chain.proceedWithToken(req, token)
if (res.code != HTTP_UNAUTHORIZED || token == null) return res
val newToken: String? = runBlocking(appDispatchers.io) {

val user = userLocalSource.user().first()

val tokenWasUpdated = user?.token
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when {
user == null || tokenWasUpdated == null -> null
tokenWasUpdated != token -> tokenWasUpdated
else -> {
val refreshTokenRes = apiService.get().refreshToken(user.toRefreshTokenBody())

when (refreshTokenRes.code()) {
HTTP_OK -> {
refreshTokenRes.body()!!.token.also { updatedToken ->
userlLocalSource.update {
(it ?: return@u e null)
.toBuilder()
.setToken(updatedToken)
.build Q)

return if (newToken !== null) chain.proceedWithToken(req, newToken) else res
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when {
user == null || tokenWasUpdated == null -> null
tokenWasUpdated != token -> tokenWasUpdated
else -> {
val refreshTokenRes = apiService.get().refreshToken(user.toRefreshTokenBody())

when (refreshTokenRes.code()) {
HTTP_OK -> {
refreshTokenRes.body()!!.token.also { updatedToken ->
userlLocalSource.update {
(it ?: return@u e null)
.toBuilder()
.setToken(updatedToken)
.build Q)

return if (newToken !== null) chain.proceedWithToken(req, newToken) else res
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when {
user == null || tokenWasUpdated == null -> null
tokenWasUpdated != token -> tokenWasUpdated
else -> {

val refreshTokenRes = apiService.get().refreshToken(user.toRefreshTokenBody())

when (refreshTokenRes.code()) {
HTTP_OK -> {
refreshTokenRes.body()!!.token.also { updatedToken ->
userlLocalSource.update {
(it ?: return@u e null)
.toBuilder()

.setToken(updatedToken)
.build()

n.proceedWithToken(req, new

en) else res

76



override fun intercept(chain: Interceptor.Chain): Response {
val req = chain.request()

val token = runBlocking(appDispatchers.io) { userLocalSource.user().first() }?.token
val res = chain.proceedWithToken(req, token)

if (res.code != HTTP_UNAUTHORIZED || token null) return res

val newTo : String? = runBlock (appDispatchers.io) {
val user = userLocalSource.user().first()
val tokenWasUpdated = user?.token

when {
user == null || tokenWasUpdated == null -> null
tokenWasUpdated != token -> tokenWasUpdated
else -> {
val refreshTokenRes = apiService.get().refreshToken(user.toRefreshTokenBody())

when (refreshTokenRes.code()) {
HTTP_OK -> {
refreshTokenRes.body()!!.token.also { updatedToken ->
userLocalSource.update {
(it ?: return@update null)
.toBuilder()
.setToken(updatedToken)
.build()

}

else -> null

return if (newToken !== null) chain.proceedWithToken(req, newToken) else res
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Kakasa npobnema moxeT BO3HUKHYTb ?
1) He o6bHOBUM TOKEH

2) Heckonbko 3anpocoB OOHOBPEMEHHO
nonbITaloTCA OOHOBUTL TOKEH

3) Hukaknx npobnem - nynsiem B npog, !

override fun intercept(chain: Interceptor.Chain): Response {
val req = chain.request()

val token = runBlocking(appDispatchers.io) { userLocalSource.user().first() }?.token

val res = chain.proceedWithToken(req, token)

if (res.code != HTTP_UNAUTHORIZED || token == null) return res

val newToken: String? = runBlocking(appDispatchers.io) {
val user = userLocalSource.user().first()

val tokenWasUpdated = user?.token

when {
user == null || tokenWasUpdated == null -> null
tokenWasUpdated != token -> tokenWasUpdated
else -> {
val refreshTokenRes = apiService.get().refreshToken(user.toRefreshTokenBody())

when (refreshTokenRes.code()) {
HTTP_OK -> {
refreshTokenRes.body()!!.token.also { updatedToken ->
userLocalSource.update {
(it ?: return@u e null)
.toBuilder()
.setToken(updatedToken)
.build(Q)

else -> null

return if (newToken !== null) chain.proceedWithToken(req, newToken) else res

}
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Y Bac ectb npobnema? ——> Her

Kakas npobnema moxeT BO3HUKHYTb ? Torna He BOﬂHYﬂTQCb!
1) He o6HOBUM TOKEH /
2) Heckonbko 3anpocoB OOHOBPEMEHHO Her

Nla

nonbITatoTcA OOHOBUTL TOKEH

3) Hukaknx npobnem - nynsiem B npog, !

MoxeTe nu Bbl ee pelunTb?




private val = Mutex()

override fun intercept(chain: Interceptor.Chain): Response {
val req = chain.request()

val token = runBlocking(appDispatchers.io) { userLocalSource.user().first() }?.token

val res = chain.proceedWithToken(req, token)

if (res.code != HTTP_UNAUTHORIZED || token == null) return res

val newToken: String? = runBlocking(appDispatchers.io) {
mutex.withLock {
val user = userlLocalSource.user().first()
val tokenWasUpdated = user?.token




BbiBOAbI

CWHXPOHM3aLUUS B KOPYTMHAX HY>XHA, HO ObbIYHas
CUHXPOHM3aUns He paboTaeT

> Mutex B KOpyTUHax - 3To Semafore

> Mutex paboTaeT NPOCTO NOTOMY, YTO OH 3HAET, YTO
Takoe KOPYTUHbI U KaK OHU YCTPOEHBI
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HemHoro o Structured concurrency



Kayaem ckpuHLLIOThI 3 6uTB Abakapa

Touxa saknaa A cneuHas O p.fi"alm § TEPPOPUCTHI

vl

$16300 $5600
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Kayaem ckpuHLLOTbI 13 bute Abakapa

fun loadCsScreenShots(version: String) {

for (i in 1..10) {
Log.d(MOBIUS,

Delay(1000)
if (i == 2 && version == "2.0") {

"KayaeM CKPUHWOTH Ans CS $version")

throw Exception("MOBIUS owubka 3arpy3ku")
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Kayaem ckpuHLLOTbI 13 bute Abakapa

fun loadCsScreenShots(version: String) { class MainActivity : ComponentActivity() {
for (i in 1..10) {

Log.d(MOBIUS, "KayaeM CKPUHWOTHL O CS S$version")
Delay(1000)
if (i == 2 && version == "2.0") {

throw Exception("MOBIUS ownGKa 3arpysku”) Log.d(MOBIUS, "OT/IOBUIM UCKIIIOYEHUEN )

val handler = CoroutineExceptionHandler { _, exception ->

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContent {

{

jobl = lifecycleScope.launch(Dispatchers.IO + handler) {
loadCsScreenShots("1.6")

}

job2 = lifecycleScope.launch(Dispatchers.IO + handler) {
loadCsScreenShots("2.0")




Kayaem ckpuHLLOTbI 13 bute Abakapa

Kak orpaboTtaeT nporpamma?
1) nporpamma ynaget ¢ owmobKom

2) NCKNnYeHne OTNoBUTCHA, 06e KOPYTUHLI
oTpaboTatloT Ao KoHua

3) ucknoyeHne oTnoBMTCH, HO 06e KOPYTUHbI
npekpaTaT paboTy nocre ownbku

4) uckno4veHne oTNOBUTCHA, job1 nNpogonNXuT
paboTy, job2 npekpaTuTcs

class MainActivity : ComponentActivity() {

val handler = CoroutineExceptionHandler { _, exception ->
Log.d(MOBIUS, "OTNOBUWUIN WUCKIIYEHUEN)

override fun onCreate(savedInstanceState: Bundle?) {

super.onCreate(savedInstanceState)

setContent {

jobl
}

job2

{

= lifecycleScope. launch(Dispatchers.IO + handler) {
loadCsScreenShots("1.6")

= lifecycleScope.launch(Dispatchers.IO + handler) {
loadCsScreenShots("2.0")



Kayaem cKkpuHLOTbI N3 bute Abakapa

class MainActivity : ComponentActivity() {

. bption ->
.example.coroutinesandbox

.example.coroutinesandbox
.example.coroutinesandbox
.example.coroutinesandbox

.example.coroutinesandbox
Kak oTrpabotaert

.example.coroutinesandbox

1) nporpammay

.example.coroutinesandbox - handler) {

NCKIIOYEHMUE .example.coroutinesandbox

oTpabortaror / .example.coroutinesandbox

O O O OO OO o oo o o o

} handler) {

NCKINIOYEHne .example.coroutinesandbox
npekpaTtaTt paboTy nocre ownbKu

NUCKIIlo4eHne oTnoBuTcs, job1 npogormxut
paborty, job2 npekpaTtutcsa




Jlesem noa kanot
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lifecycleScope

public val Lifecycle.coroutineScope: LifecycleCoroutineScope
get() {
while (true) {
val existing
if (existing
return existing

val newScope = LifecycleCoroutineScopeImpl (
this,

SupervisorJob() + Dispatchers.Main.immediate

if (internalScopeRef.compareAndSet(null, newScope)) {
newScope.register()
return newScope
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public val children: Sequence<Job>
public fun attachChild(child: ChildJob): ChildHandle

public val parent: Job?
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P e LS e et continuation.resumeWithException(exception)

BaseContinuationImpl :: resumeWith

AbstractCoroutine :: resumeWith

92






public open fun khildCancelled(cause: Throwable): Boolean {

if (cause is CancellationException) return true
return cancelImpl(cause) && handlesException

94
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private class SupervisorJobImpl(parent: Job?) : JobImpl(parent) {

override fun childCancelled(cause: Throwable): Boolean = false




BbiBOoAbI

Boolean232

> Marus SupervisorJob - ctapbin gobpbin Boolean
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Uto He Tak ¢ GlobalScope?
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override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity_main)

scope.launch { this: CoroutineScope
val jobl = scope.launch { this: CoroutineScope
for (i in 1< .. =10) {
Log.d( tag: "MOBIUS", msg: "noru B Hawem scope N$i")
delay( timeMillis: 1000)

val job2 = GlobalScope.launch { this: CoroutineScope
for (1 in 1 < .. < 10) {
Log.d( tag: "MOBIUS", msg: "norm GlobalScope N$i")
delay( timeMillis: 1000)

override fun onResume() {
super.onResume()
scope.cancel()
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GlobalScope
GlobalScope
GlobalScope
GlobalScope
GlobalScope
GlobalScope
GlobalScope

N°1

N°2
N°3
N4
N°S
N°6
N7
N°8
N°9
N°10

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity_main)

scope.launch { this: CoroutineScope
val jobl = scope.launch { this: CoroutineScope
for (i in 1< .. =10) {
Log.d( tag: "MOBIUS", msg: "noru B Hawem scope N$i")
delay( timeMillis: 1000)

val job2 = GlobalScope.launch { this: CoroutineScope
for (1 in 1< .. <10) {
Log.d( tag: "MOBIUS", msg: "norm GlobalScope N$i")
delay( timeMillis: 1000)

override fun onResume() {
super.onResume ()
scope.cancel()
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@DelicateCoroutinesApi

public object GlobalScope : CoroutineScope {

EmptyCoroutineContext

override val coroutineContext: CoroutineContext
get() = EmptyCoroutineContext

public object EmptyCoroutineContext : CoroutineContext, Serializable {
private const val serialVersionUID: Long = 0

private fun readResolve(): Any = EmptyCoroutineContext

public override fun <E : Element> get(key: Key<E>): E?
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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
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protected fun initParentJob(parent: Job?) {
assert { parentHandle == null }
if (parent == null) A
parentHandle = NonDisposableHandle
return

}_

parent.start()

@Suppress( ..names: "DEPRECATION")

val handle = parent.attachChild( child: this)
parentHandle = handle

if (isCompleted) {
handle.dispose()

parentHandle = NonDisposableHandle




@InternalCoroutine

public object NonDisposableHandle : DisposableHandle, ChildHandle {

override val parent: Job? get() = null

override fun dispose() {}

override fun childCancelled(cause: Throwable): Boolean = false

override fun toString(): String = "NonDisposableHandle"
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@InternalCoroutinesApi
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[MoaBepgem utoru



1. UccnepgoBaHue 6MONMOTEK — OTKpbITUE terra incognita
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