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[1lporpamma

1. BcrnomHuUM Kak oTMeHAaTb Thread.

2. PaccMoTpuM OTMEHY KOPYTUH Ha peasibHOM
npuMepe 3arpys3kn OaHHbIX.

3. [MosHakoMuMMCcA C OTMEeHaMK B NpepbiBaHUAX.

4. Pa3bepemcAa ¢ KaCTOMHbIM MpepbiBaHNEM
Ha npumepe Retrofit.

5. BarnAaHem Ha napo4ky npumepoB HeENpPaBUITbHOW
PaboTbl C KOPYTUHAMMW.



OTtmeHAem Thread()

fun main() {
val thread = thread {
while (true) {
printin("I'm alive!")
}
}

Thread.sleep(1000)



OTtmeHAaem Thread()

printin("I'm interrupted")
thread.interrupt()



OTtmeHAem Thread()

I'm alive!
I'm alive!
I'm alive!
I'm alive!
I'm alive!
I'm alive!
I’m interrupted
I'm alive!
I'm alive!
I'm alive!
I'm alive!
I'm alive!
I'm alive!
I'm alive!



OTmeHAeM Thread()

while(Thread.currentThread().isInterrupted.not()) {
printin("lI'm alive!")

}



OTtmeHAem Thread()

I'm alive!
I'm alive!
I'm alive!
I'm alive!
I'm alive!
I'm alive!
I’m interrupted

Process finished with exit code 0
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OTtmeHAem Thread()

Thread.sleep(100)

11



OTtmeHAem Thread()

I'm alive!

I'm alive!

I'm alive!

I'm alive!

I'm alive!

I'm alive!

I'm interrupted

Exception in thread "Thread-0" java.lang.InterruptedException: sleep interrupted
at java.lang.Thread.sleep(Native Method)

12



OTmeHAeM Thread()

java.lang.Object#wait()
java.lang.Object#waii(long)
java.lang.Object#wait(long, int)
java.lang.Thread#sleep(long)
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OTtmeHAem Thread()

try {

} catch (error: InterruptedException) {
// release resources

}
}
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OTtmeHAem Thread()

thread.stop()

15



OTmeHAeM Thread()

@Deprecated
public final void stop() {
/*
SecurityManager security = System.getSecurityManager();
if (security != null) {
checkAccess();
if (this != Thread.currentThread()) {
security.checkPermission(SecurityConstants.STOP_THREAD_PERMISSION);
}

}

/I A zero status value corresponds to "NEW", it can't change to
// not-NEW because we hold the lock.
if (threadStatus = 0) {
resume(); // Wake up thread if it was suspended; no-op otherwise

}

/l The VM can handle all thread states
stopO(new ThreadDeath());

*/

throw new UnsupportedOperationException();

16



OTmeHAeM Thread()

fun main() {
val thread = thread {
while (Thread.currentThread().isIn
Thread.sleep(100)
printin("I'm alive!")
¥
}

Thread.sleep(1000)

pted.not()) {

printin("I'm int ted")

17



BbiBoa

[ nfaBHOE NpaBuno:

[lpouenypa OCTaHOBKWM NOTOKA O0J1XXHA ObIThb ynpaBAeMOWN.

18



BbiBoa

MHCTPYMEHTbI oA ynpaBneHnA:

1. YnpaBsneHne nocpencTsom cneumdmyHoro dnara.

2. YnpaBneHne nocpencTtesomM cneundpryHbIM NCKITIOYEHNEM.

19



2. PaccmoTpmm OTMEHY KOPYTUH Ha peasibHOM
npumMepe 3arpy3ku OaHHbIX.

20
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scope.launch {}

class CategoryViewModel : ViewModel() {

22



scope.launch {}

init {
viewModelScope.launch {

23



scope.launch {}

productltems.forEach { product ->
/l do some heavy work

}
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onDestroy()

|

if (lisChangingConfigurations()) {

gy

getViewModelStore().clear()

|

for (ViewModel vm : mMap.values()) {
vm.clear();

N

coroutineContext[Job]?.cancel()

27



Job states

Start

Complete

Cancel / Fall

Completing

Finish

Finish

\ 4

Cancelling

\ 4

Completed

Cancelled
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Job states

Active

Scope

Active

Active

Active
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Job states

coroutineContext.cancel()

v

Scope

Active

30



Job states

Cancelling

31



Job states

Cancelling

/

Cancelling

T

Cancelling
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Job states

Cancelled

Cancelled

Cancelled
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Job states

Cancelled

34



Job flags

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

isCancelled

false

false

false

true

true

false

35



scope.launch {}

if (isActive.not()) return@launch
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scope.launch {}

class CategoryViewModel : ViewModel() {

init {
viewModelScope.launch {
productltems.forEach { product ->
if (isActive.not()) return@launch
/l do some heavy work

}
}
}

37



scope.cancel()

1. OTmeHATCA BCe A04YepHME OXXO00bI.

2. Ckoyn nepexognt B coctoAHne Cancelled, 4To He paeT
BO3MO>XHOCTU ero gajibHeunwero Mcnosib30BaHUA.

38



CoroutineContext.cancelChildren()

viewModelScope.coroutineContext.cancelChildren()
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Job states

coroutineContext.cancelChildren()

v

Scope

Active

40



Job states

Cancelling

/

Cancelling

T

Cancelling

41



Job states

Cancelled

Cancelled

Cancelled

42



Job states

o

43



CoroutineContext.cancelChildren()

class CategoryViewModel : ViewModel() {

init {
viewModelScope.launch {
productltems.forEach { product ->
if (isActive.not()) return@launch
// do some heavy work

}
}
}

fun cancelHandleData() {
viewModelScope.coroutineContext.cancelChildren()
}
}

44



Job.cancel()

private var activedob: Job? = null

activeJob = viewModelScope.launch {

activeJob?.cancel()
activeJob = null

45



Job states

activedJob.cancel()

Cancelling

46



Job states

activedJob.cancel()

Cancelled

47



Job states

activedJob.cancel()

Cancelling

48



Job states

Cancelling

Cancelling

Cancelling

49



Job states

Cancelled

Cancelled

Cancelled

50



Job states

Cancelled

51



Job.cancel()

class StoreViewModel : ViewModel() {
private var activedob: Job? = null

init {
activedJob = viewModelScope.launch {
productltems.forEach { product ->
if (isActive.not()) return@launch
/l do some heavy work

}
}
}

fun cancelHandleData() {
activedJob?.cancel()
activedJob = null

}
}

PaccmMoTpuM OTMEHY KOPYTUH Ha peasibHOM NpuMepe 3arpy3kKm OaHHbIX
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ensureActive()

ensureActive()

53



ensureActive()

public fun Job.ensureActive(): Unit {
if (lisActive) throw getCancellationException()

}

54



ensureActive()

fun cancel() {
scope.cancel()

}

55



ensureActive()

class StoreViewModel : ViewModel() {

init {
viewModelScope.launch {
productltems.forEach { product ->
ensureActive()
// do some heavy work

}
}
}

fun cancel() {
scope.cancel()

}

56



thow CancellationException()

throw CancellationException()
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BbiBoa

Kak OTMEHUTb KOPYTUHY

1.

2.

Scope.cancel() - OTMEHUTbL CKOYN 1 BCE OOYEPHUNE IJIEMEHTHI.

Scope.coroutineContext.cancelChildren() - oTMEHUTb TOJSIbBKO OOYEPHUE
9JIEMEHTbI, CKOYN OCTaeTCcA aKTUBHbIM.

Job.cancel() - OTMEHNTL BbIOPaAHHYO KOPYTUHY.

58



BbiBoa

Onuun 3aKOHYNUTb PaboTy KOPYTUHBI

1. TpoBepka Ha cTaTyc 1 NnoKasbHbIN return.

2. 3akKoH4YnTb paboTy ¢ npokmabiBaHnem CancellationException().

3. Bocnonb3oBaTtbCA 9KCTeHWeEHOM ensureActive().

59



try 1} catch() {}

try {

} catch (error: CancellationException) {
/Il release resources

}

60



try 1} catch() {}

val scope = CoroutineScope(Dispatchers.|O)

fun prepareData() {
scope.launch {
try {
productltems.forEach { product ->
if (isLoadActual.not()) {
throw CancellationException()

}

} catch (error: CancellationException) {
/] release resources

}

61



try {} catch() {}

if (isActive.not()) return@launch

fun cancelWork() {
scope.cancel()

}

62



try 1} catch() {}

val scope = CoroutineScope(Dispatchers.|O)

fun prepareData() {
scope.launch {
try {
productltems.forEach { product ->
if (isActive.not()) return@launch

} catch (error: CancellationException) {
// release resources

}
}

fun cancelWork() {
scope.cancel()
¥

63



Job.cancel()

/**

* Cancels this scope, including its job and all its children with an optional cancellation [cause].
* A cause can be used to specify an error message or to provide other details on

* a cancellation reason for debugging purposes.

* Throws [lllegalStateException] if the scope does not have a job in it.

*/

public fun CoroutineScope.cancel(cause: CancellationException? = null)

PaccmMoTpuM OTMEHY KOPYTUH Ha peasibHOM npumepe 3arpy3ku gaHHbix 64



CoroutineExceptionHandler {}

val scope = CoroutineScope(Dispatchers.lO + CoroutineExceptionHandler { context, error ->
(error as? CancellationException)?.let {
/l release resources

}
})

65



CoroutineExceptionHandler {}

if (isActive.not()) return@launch

fun cancelWork() {
scope.cancel()

}

66



CoroutineExceptionHandler {}

val scope = CoroutineScope(Dispatchers.lO + CoroutineExceptionHandler { context, error ->
(error as? CancellationException)?.let {
/l release resources

}
})

fun prepareData() {
scope.launch {
productltems.forEach { product ->
if (isActive.not()) return@launch
}

}

fun cancelWork() {
scope.cancel()

}

67



CoroutineExceptionHandler {}

throw CancellationException()

68



CoroutineExceptionHandler {}

val scope = CoroutineScope(Dispatchers.lO + CoroutineExceptionHandler { context, error ->
(error as? CancellationException)?.let {
/l release resources

}
})

fun prepareData() {
scope.launch {
productltems.forEach { product ->
if (isLoadActual.not()) {
throw CancellationException()

}
}

}
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Job.invokeOnCompleiton {}

it.invokeOnCompletion { error ->
// release resources

}

70



Job.invokeOnCompleiton {}

scope.coroutineContext[Job]?.invokeOnCompletion { error ->
/I clear resources

}

71



Job.invokeOnCompleiton {}

error ->
(error as? CancellationException)?.let {
/I clear resources

}

error ->
(error as? CancellationException)?.let {
/l clear resources

}
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Job.invokeOnCompleiton {}

val scope = CoroutineScope(Dispatchers.|O)

fun prepareData() {
scope.coroutineContext[Job]?.invokeOnCompletion { error ->
(error as? CancellationException)?.let {
/I clear resources

}
}

scope.launch {
productltems.forEach { product ->
/l do some heavy work

}
}.also {
it.invokeOnCompletion { error ->
(error as? CancellationException)?.let {
/l clear resources 1
}

}
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Job.invokeOnCompleiton {}

val scope = CoroutineScope(Dispatchers.|O)

fun prepareData() {
scope.coroutineContext[Job]?.invokeOnCompletion { error ->
(error as? CancellationException)?.let {
/I clear resources

}
}

scope.launch {
productltems.forEach { product ->
/l do some heavy work

¥
}.also {
it.invokeOnCompletion { error ->
(error as? CancellationException)?.let {
/I clear resources 1
¥

}
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Job.invokeOnCompleiton {}

val scope = CoroutineScope(Dispatchers.|O)

fun prepareData() {
scope.coroutineContext[Job]?.invokeOnCompletion { error ->
(error as? CancellationException)?.let {
/I clear resources

}
}

scope.launch {
productltems.forEach { product ->
/l do some heavy work
}
}.also {
it.invokeOnCompletion { error ->
(error as? CancellationException)?.let {
// clear resources

}
}
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BbiBoa

Onuun onpenennTb OTMEHY KOPYTUHBDI

1. Try catch — oTnoBUTbL OTMEHY JIOKANbLHO.

2. InvokeOnCompletion — oTnoBuTb 00LLYIO
OTMEHY KOPYTUHbI / cKoyna.

76



[1lporpamma

1. BcnoMHUM Kak oTMeHATb Thread.

2. PaccMoTpuM OTMEHY KOPYTUH Ha peasibHOM
npyumMmepe 3arpy3kKn JaHHbIX.

3. [losHakoMumMcA ¢ OTMeHaMK B NpepbiBaAHUAX.

4. Pa3bepemcA ¢ KaCTOMHbIM MpepbiBaHNEM
Ha npumepe Retrofit.

5. Y10 MOXXeT nNnonTn He TakK?

77



delay()

val scope = CoroutineScope(Dispatchers.|O)

fun startSyncData() {
scope.launch {
while (true) {
delay(5000)
syncData()

}
}
}

78



delay()

delay(5000)

79



delay()

private fun cancel() {
scope.cancel()

80



delay()

val scope = CoroutineScope(Dispatchers.lO)

fun startSyncData() {
scope.launch {
while (true) {
delay(5000)
syncData()

}
}
}

private fun cancel() {
scope.cancel()
}

[lo3HakoMmMmcA ¢ OTMEHamMun B NpepbiBaHmAx 81



delay()

public suspend fun delay(timeMillis: Long) {
if (timeMillis <= 0) return // don't delay
return suspendCancellableCoroutine sc@ { cont: CancellableContinuation<Unit> ->

.
}

82



suspendCancellableCoroutine()

/**

* Suspends the coroutine like [suspendCoroutine], but providing a [CancellableContinuation] to
* the [block]. This function throws a [CancellationException] if the [Job] of the coroutine is

* cancelled or completed while it is suspended.

**./. .

public suspend inline fun <T> suspendCancellableCoroutine(
crossinline block: (CancellableContinuation<T>) -> Unit

): T =
suspendCoroutineUninterceptedOrReturn { uCont ->

}

83



suspendCancellableCoroutine()

[join]
[await]
[lock]

84



try {} finally {}

try {

} catch (error: CancellationException) {
// release resources

}

85



try {} finally {}

try {

} finally {
/] release resources

}
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try {} finally {}

delay(1000)

87



try {} finally {}

val scope = CoroutineScope(Dispatchers.lO)

fun startSyncData() {
scope.launch {
try {
while (true) {
delay(5000)
syncData()

}fi%ally{
delay(1000)

/] release resources
}
}
}

88



withContext(NonCancellable) {}

public object NonCancellable : AbstractCoroutineContextElement(Job), Job {
override val isActive: Boolean = true
override val isCompleted: Boolean = false
override val isCancelled: Boolean = false

/l other properties and functions

}

89



withContext(NonCancellable) {}

override val isActive: Boolean = true

90



withContext(NonCancellable) {}

withContext(NonCancellable) {

}

91



withContext(NonCancellable) {}

val scope = CoroutineScope(Dispatchers.|O)

fun startSyncData() {
scope.launch {
try {
while (true) {
delay(5000)
syncData()

}
} finally {
withContext(NonCancellable) {

delay(1000)
/] release resources

}
}
}
}

92



BbiBoa

OTMeHbI B nNpepbiBaHNAX

1.

OTmeHa B MOMEHT npepbiBaHNA NOPOXaaeT
CancellationException.

cnone3ynte NonCancellable pna 6nokos koga,
KOTOpble HE AO0/IXHbI 6bITb OTMEHEHDI.

93



4. PasbepemcA Cc KAaCTOMHbIM NpepbiBaHNEM
Ha npumepe Retrofit.
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Retrofit suspend function

val scope = CoroutineScope(Dispatchers.lO)

fun loadData() {
scope.launch {
categoriesld.forEach { id ->
apiService.getCategory(id)
// some logic with saving data
}

}
}

@GET("URL")
suspend fun getCategory(id: String) : Any

96
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Retrofit suspend function

fun cancel() {

}

scope.cancel()
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Retrofit suspend function

suspend fun <T : Any> Call<T?>.await(): T?{
return suspendCancellableCoroutine { continuation ->
continuation.invokeOnCancellation {
cancel()
}
enqueue(object : Callback<T?> {
override fun onResponse(call: Call<T?>, response: Response<T?>) {
if (response.isSuccessful) {
continuation.resume(response.body())
}else {
continuation.resumeWithException(HttpException(response))

}
}

override fun onFailure(call: Call<T?>, t: Throwable) {
continuation.resumeWithException(t)

1)
}
}

99



Retrofit suspend function

return suspendCancellableCoroutine { continuation ->
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Retrofit suspend function

enqueue(object : Callback<T?> {
override fun onResponse(call: Call<T?>, response: Response<T?>) {

}

override fun onFailure(call: Call<T?>, t: Throwable) {

}
})

101



Retrofit suspend function

continuation.invokeOnCancellation {
cancel()

}

102



Retrofit suspend function

continuation.resume(response.body())

103



Retrofit suspend function

continuation.resumeWithException(HttpException(response))

continuation.resumeWithException(t)
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BbiBoa

KacTOMHbIe npepbiBaHUA

1. SuspendCoroutine {} vs SuspendCancellableCoroutine {}.

BbicBoboXXganTe pecypchl U Npon3BoanTe Heobxogmmblie
OTMUCKUN OT KONBGIKOB B
CancellableContinuation.invokeOnCancellation {}.

2.

105



[1lporpamma

1. BcnoMHUM Kak oTMeHATb Thread.

2. PaccMoTpuM OTMEHY KOPYTUH Ha peasibHOM
npuMepe 3arpys3kn OaHHbIX.

3. [MosHakoMuMMCcA C OTMEeHaMK B NpepbiBaHUAX.

4. Pa3bepemcAa ¢ KaCTOMHbIM MpepbiBaHNEM
Ha npumepe Retrofit.

5. YTO MOXEeT NnonTu! He Tak?

106



Job() vs Supervisordob()

val scope = CoroutineScope(Job()) val scope = CoroutineScope(Supervisordob())

scope.launch(Job()) { scope.launch(Supervisordob()) {

} }

107



Job

Parent Active

Active Active Active
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Job

Parent Active

Child

Failed Active Active

BarnAaHem Ha Napo4ky NpUMEpPOB HenpaBUbHOW paboTbl ¢ KopyTuHamn 109



Job

Parent Cancelling

110



Job

Cancelling Cancelling

111



Job

Cancelled Cancelled

112



Job

Parent Cancelled
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SupervisorJob

Parent

Child

Active Active Active

/
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SupervisorJob

Parent Active

Failed Active Active

BarnAaHem Ha Napo4ky NpUMEpPOB HeNpaBUIbHOW paboTbl ¢ KopyTuHamn 115



Supervisordob

Parent

Child

Failed Active Active

/
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Job() vs Supervisordob()

val scope = CoroutineScope(Dispatchers.lO + CoroutineExceptionHandler { context, error ->
/' handle error

})

fun startSyncData() {
scope.launch {
products.forEach { product ->
// do some work

}
}

scope.launch {
products.forEach { product ->
/l do some work

}
}
}
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Job() vs Supervisordob()

throw RuntimeException()
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Job() vs Supervisordob()

scope.launch {
products.forEach { product ->
// do some work

}
}
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Job() vs Supervisordob()

val scope = CoroutineScope(Dispatchers.lO + CoroutineExceptionHandler { context, error ->
/I handle error
})

fun startSyncData() {
scope.launch {
products.forEach { product ->
// do some work
throw RuntimeException()

}
}

scope.launch {
products.forEach { product ->
// do some work

}
}

}
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Job() vs Supervisordob()

if (iIsActive.not()) return@launch
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Job() vs Supervisordob()

val scope = CoroutineScope(Dispatchers.lO + CoroutineExceptionHandler { context, error ->

// handle error

})

fun startSyncData() {
scope.launch {
products.forEach { product ->
// do some work
throw RuntimeException()

}
}

scope.launch {
products.forEach { product ->
if (isActive.not()) return@launch
// do some work

}

}
}
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Nested functions

val scope = CoroutineScope(Dispatchers.|O)

fun startSomeOperation() {
scope.launch {
startSuspendableOperation()
// do something

}
}

suspend fun startSuspendableOperation() {
try {
delay(3000)
// do something
} catch (error: CancellationException) {
/] release resources

}
}
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Nested functions

val scope = CoroutineScope(Dispatchers.|O)

fun startSomeOperation() {
scope.launch {
startSuspendableOperation()
// do something

}
}

suspend fun startSuspendableOperation() {

124



Nested functions

try {
delay(3000)

// do something
} catch (error; CancellationException) {
// release resources

}

125



Nested functions

fun cancelWork() {

scope.cancel()
} 126



Nested functions

val scope = CoroutineScope(Dispatchers.|O)

fun startSomeOperation() {
scope.launch {
startSuspendableOperation()
// do something

}
}

suspend fun startSuspendableOperation() {
try {
delay(3000)
// do something
} catch (error: CancellationException) {
/] release resources

}
}

fun cancelWork() {
scope.cancel()
¥

127









Nested functions

throw error
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Nested functions

val scope = CoroutineScope(Dispatchers.|O)

fun startSomeQOperation() {
scope.launch {
startSuspendableOperation()
// do something

}
}

suspend fun startSuspendableOperation() {
try {
delay(3000)
// do something
} catch (error: CancellationException) {
/] release resources
throw error

}
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BbiBoa

He 3abbITb

He 3abbiBaTb genatb OTMEHAEMbIMU KOPYTUHBbI,
ocobeHHO ecnun paboTaeTe ¢ Job B

CoroutineContext.
Ecnn nokanbHO OTNIOBUNN

CancellationException, To Heo6xoanmo
NpobpocuUTb ero gasnblue.
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Jltobble pNUTeNbHYO onepauun genante oTMeHAEMbIMN.
KOHTpONMpymnTe npouecc OTMEH.

KOHCUCTEHTHO KOMOUHUPYINTE MeXaHN3Mbl OKOHYaHUA
paboTbl NP OTMEHE KOPYTUHbI C MEXaHU3MaMU
onpeaeneHna OTMEHEHHOro COCTOAHUA.
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