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Suspend functions should be safe to call from the main thread

Suspend functions should be main-safe, meaning they're safe to call from the main thread. If a
class is doing long-running blocking operations in a coroutine, it's in charge of moving the
execution off the main thread using withContext . This applies to all classes in your app,
regardless of the part of the architecture the class is in.
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class NewsRepository(private val ioDispatcher: CoroutineDispatcher) {

// As this operation 1is manually retrieving the news from the server
// using a blocking HttpURLConnection, it needs to move the execution
// to an IO dispatcher to make it main-safe

suspend fun fetchLatestNews(): List<Article> {
withContext(ioDispatcher) { /* ... implementation ... */ }
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class NewsRepository(private val ioDispatcher: CoroutineDispatcher) {

// As this operation 1is manually retrieving the news from the server
// using a blocking HttpURLConnection, it needs to move the execution
// to an IO dispatcher to make it main-safe

suspend fun fetchLatestNews(): List<Article> {
withContext(ioDispatcher) | { /* ... implementation ... */ }
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// This use case fetches the latest news and the associated author.
class GetLatestNewsWithAuthorsUseCase(

private val newsRepository: NewsRepository,
private val authorsRepository: AuthorsRepository
) A
// This method doesn’'t need to worry about moving the execution of the
// coroutine to a different thread as newsRepository is main-safe.
// The work done in the coroutine is lightweight as it only creates
// a list and add elements to it
suspend operator fun invoke(): List<ArticleWithAuthor> {
val news = newsRepository.fetchLatestNews()

val response: List<ArticleWithAuthor> = mutableEmptylList()
for (article in news) {

val author = authorsRepository.getAuthor(article.author)
response.add(ArticleWithAuthor(article, author))

}

return Result.Success(response)
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// This use case fetches the latest news and the associated author.
class GetLatestNewsWithAuthorsUseCase(

private val newsRepository: NewsRepository,
private val authorsRepository: AuthorsRepository
) A
// This method doesn’'t need to worry about moving the execution of the
// coroutine to a different thread as newsRepository is main-safe.
// The work done in the coroutine is lightweight as it only creates
// a list and add elements to it
suspend operator fun invoke(): List<ArticleWithAuthor> {
val news = newsRepository.fetchLatestNews()

val response: List<ArticleWithAuthor> = mutableEmptylList()
for (article in news) {

val author = authorsRepository.getAuthor(article.author)
response.add(ArticleWithAuthor(article, author))

}

return Result.Success(response)
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// DO create coroutines in the ViewModel
class LatestNewsViewModel(
private val getLatestNewsWithAuthors: GetLatestNewsWithAuthorsUseCase
. ViewModel() {

private val _uiState = MutableStateFlow<LatestNewsUiState>(LatestNewsUiState.lLoading)
val uiState: StateFlow<LatestNewsUiState> = _uiState

fun loadNews() {

viewModelScope.launch {
val latestNewsWithAuthors = getLatestNewsWithAuthors()
_uiState.value = LatestNewsUiState.Success(latestNewsWithAuthors)




// DO create coroutines in the ViewModel
class LatestNewsViewModel(
private val getLatestNewsWithAuthors: GetLatestNewsWithAuthorsUseCase
. ViewModel() {

private val _uiState = MutableStateFlow<LatestNewsUiState>(LatestNewsUiState.lLoading)
val uiState: StateFlow<LatestNewsUiState> = _uiState

fun loadNews() {

viewModelScope.launch {
val latestNewsWithAuthors = getLatestNewsWithAuthors()
_uiState.value = LatestNewsUiState.Success(latestNewsWithAuthors)




// DO create coroutines in the ViewModel
class LatestNewsViewModel(
private val getLatestNewsWithAuthors: GetLatestNewsWithAuthorsUseCase
. ViewModel() {

private val _uiState = MutableStateFlow<LatestNewsUiState>(LatestNewsUiState.lLoading)
val uiState: StateFlow<LatestNewsUiState> = _uiState

fun loadNews() {

viewModelScope.launch {
val latestNewsWithAuthors = getLatestNewsWithAuthors()
_uiState.value = LatestNewsUiState.Success(latestNewsWithAuthors)







ViewModel
Ceee

internal fun createViewModelScope(): CloseableCoroutineScope {
val dispatcher = try {
// In platforms where "Dispatchers.Main  1is not available, Kotlin Muvltiplatform will throw
// an exception (the specific exception type may depend on the platform). Since there's no
// direct functional alternative, we use "EmptyCoroutineContext +to ensure that a coroutine

// launched within this scope will run in the same context as the caller.
Dispatchers.Main.immediate

} catch (_: NotImplementedError) 4
// In Native environments where "Dispatchers.Main’ might not exist (e.g., Linux):
EmptyCoroutineContext

} catch (_: IllegalStateException) {
f// In JVM Desktop environments where "Dispatchers.Main™ might not exist (e.g., Swing):
EmptyCoroutineContext

}

return CloseableCoroutineScope(coroutineContext = dispatcher + SupervisorJob())
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ViewModel
Ceee

internal fun createViewModelScope(): CloseableCoroutineScope {
val dispatcher = try {

i

// In platforms where ~Dispatchers.Main’ is not available, Kotlin Multiplatform will throw

i

// an exception (the specific exception type may depend on the platform). Since there's no

// direct functional alternative, we use "EmptyCoroutineContext +to ensure that a coroutine
// launched within this scope will run in the same context as the caller.

[ Dispatchers.Main.immediate ]

} catch (_: NotImplementedError) {
// In Native environments where "Dispatchers.Main  might not exist (e.g., Linux):
EmptyCoroutineContext

} catch (_: IllegalStateException) {

// In JVM Desktop environments where "Dispatchers.Main  might not exist (e.g., Swing):
EmptyCoroutineContext

}

return CloseableCoroutineScope(coroutineContext = dispatcher + SupervisorJob())
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// This use case fetches the latest news and the associated author.
class GetLatestNewsWithAuthorsUseCase(

private val newsRepository: NewsRepository,
private val authorsRepository: AuthorsRepository
) A
// This method doesn’'t need to worry about moving the execution of the
// coroutine to a different thread as newsRepository is main-safe.
// The work done in the coroutine is lightweight as it only creates
// a list and add elements to it
suspend operator fun invoke(): List<ArticleWithAuthor> {
val news = newsRepository.fetchLatestNews()

val response: List<ArticleWithAuthor> = mutableEmptylList()
for (article in news) {

val author = authorsRepository.getAuthor(article.author)
response.add(ArticleWithAuthor(article, author))

}

return Result.Success(response)
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// This use case fetches the latest news and the associated author.
class GetLatestNewsWithAuthorsUseCase(
private val newsRepository: NewsRepository,
private val authorsRepository: AuthorsRepository
) A
// This method doesn’'t need to worry about moving the execution of the
// coroutine to a different thread as newsRepository is main-safe.
// The work done in the coroutine is lightweight as it only creates
// a list and add elements to it
suspend operator fun invoke(): lList<ArticleWithAuthor> {
val news = newsRepository.fetchLatestNews()

val response: List<ArticleWithAuthor> = mutableEmptylList()
for (article in news) {

val author = authorsRepository.getAuthor(article.author)
response.add(ArticleWithAuthor(article, author))

}

return Result.Success(response)
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// This use case fetches the latest news and the associated author.
class GetLatestNewsWithAuthorsUseCase(

private val newsRepository: NewsRepository,
private val authorsRepository: AuthorsRepository
) A
// This method doesn’'t need to worry about moving the execution of the
// coroutine to a different thread as newsRepository is main-safe.
// The work done in the coroutine is lightweight as it only creates
// a list and add elements to it
suspend operator fun invoke(): List<ArticleWithAuthor> {
val news = newsRepository.fetchLatestNews()

val response: List<ArticleWithAuthor> = mutableEmptylList()
for (article in news) {

val author = authorsRepository.getAuthor(article.author)
response.add(ArticleWithAuthor(article, author))

}

return Result.Success(response)
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) 0 fetchLatestNews()
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0 fetchLatestNews()

L L

val news = newsResult
fetch author 1
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0 fetchLatestNews()

L L

val news = newsResult
fetch author 1

add author 1
fetch author 2
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) 0 fetchLatestNews()

L L

val news = newsResult
fetch author 1

add author 1
fetch author 2

add author N-1
fetch author N

add author N

return result
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fetchLatestNews()

val news = newsResult

getAuthors()
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override fun onResume() {

super.onResume ()
viewModel.checkAutoUpdateBannerVisibility()
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fun checkAutoUpdateBannerVisibility() A{
viewModelScope.launch {
val isAutoUpdateAvailable = autoUpdateSettingsWrapper.isAutoUpdateAvailable()
val isAutoUpdateEverNotTurnedOn = autoUpdateSettingsWrapper.isAutoUpdateEverTurnedOn()
val isAutoUpdateBannerToggleEnabled = featureToggleManager.getFeature(InterfaceSetting:
val isAutoUpdateNotEnabled = auvtoUpdateSettingsWrapper.isAutoUpdateEnabled().not()

val 1sBannerVisible = isAutoUpdateAvailable && i1sAutoUpdateEverNotTurnedOn && isAutoUpt

_autoUpdateBannerVisibilityEvent.emit(isBannerVisible)

40



“ h ™ e e " mt h o

val isAutoUpdateAvailable = autoUpdateSettingsWrapper.isAutoUpdateAvailable()

val isAutoUpdateEverNotTurnedOn = autoUpdateSettingsWrapper.isAutoUpdateEverTurnedOn().not()
val isAutoUpdateBannerToggleEnabled = featureToggleManager.getFeature(InterfaceSettingsAutouy
val isAutoUpdateNotEnabled = autoUpdateSettingsWrapper.isAutoUpdateEnabled().not()
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_autoUpdateBannerVisibilityEvent.emit(isBannerVisible)
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fun checkAutoUpdateBannerVisibility() {
viewModelScope.launch {

val
Log.

startTime = System.currentTimeMillis()
i(LOG_TAG, msg: "start")

val
val
val
val

val

isAutoUpdateAvailable = avtoUpdateSettingsWrapper.isAutoUpdateAvailable()
isAutoUpdateEverNotTurnedOn = autoUpdateSettingsWrapper.isAutoUpdateEverTurnedOn()
isAutoUpdateBannerToggleEnabled = featureToggleManager.getFeature(InterfaceSetting
isAutoUpdateNotEnabled = autoUpdateSettingsWrapper.isAutoUpdateEnabled().not()

isBannerVisible = i1isAutoUpdateAvailable && 1sAutoUpdateEverNotTurnedOn && 1sAutoUp

_autoUpdateBannerVisibilityEvent.emit(isBannerVisible)

Ival duration = System.currentTimeMillis() - startTime ]
Log.

i(LOG_TAG, msg: "duration: $duration")
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fun checkAutoUpdateBannerVisibility() {

[viewModelScope.1aunch(Dispatchers.Default)]{

val
Log
val
val
val
val

val

startTime = System.currentTimeMillis()

.1(LOG_TAG, msg: "start")

isAutoUpdateAvailable
isAutoUpdateEverNotTurnedOn = avtoUpdateSettingsWrapper.isAutoUpdateEverTurnedOn()

autoUpdateSettingsWrapper.isAutoUpdateAvailable()

isAutoUpdateBannerToggleEnabled = featureToggleManager.getFeature(InterfaceSetting
isAutoUpdateNotEnabled = autoUpdateSettingsWrapper.isAutoUpdateEnabled().not()

isBannerVisible = isAutoUpdateAvailable && i1sAutoUpdateEverNotTurnedOn && 1sAutoUp

_autoUpdateBannerVisibilityEvent.emit(isBannerVisible)

val

Log.

duration = System.currentTimeMillis() - startTime
i(LOG_TAG, msg: "duration: $duration")
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autoUpdateBannerVisibilityEvent.collectWithLifecycle(

lifecycleOwner: this@ApplicationSettingsActivityViewBindingAdapter,
: :changeAutoUpdateBannerVisibility,
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private fun changeAutoUpdateBannerVisibility(isVisible: Boolean) {

viewBinding.autoUpdateBannerSection.isVisible = 1sVisible
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fun checkAutoUpdateBannerVisibility() A{
viewModelScope.launch {

val
Log

Log

startTime = System.currentTimeMillis()
i(LOG_TAG, msg: "start")
1 g A nlindateAvailahle = = ALINOATEeSNE 1nasWranne 1 A nlindateAvai able()

.1(LOG_TAG, msg: "afterl ${System.currentTimeMillis() - startTime}")

val

isAutoUpdateEverNotTurnedOn = autoUpdateSettingsWrapper.isAutoUpdateEverTurnedOn()

[Log

.1(LOG_TAG, msg: "after2 ${System.currentTimeMillis() - startTime}"

val

)
isAutoUpdateBannerToggleEnabled featureToggleManager.getFeature(%LterfaceSetting

lLog

.1(LOG_TAG, msg: "after3d ${System.currentTimeMillis() - startTime}")

val

isAutoUpdateNotEnabled = autoUpdateSettingsWrapper.isAutoUpdateEnabled().not()

Log.

val

i(LOG_TAG, msg: "after4 ${System.currentTimeMillis() - startTime}")]
isBannerVisible = isAutoUpdateAvailable && isAutoUpdateEverNotTurnedOn && isAutoUp

_autoUpdateBannerVisibilityEvent.emit(isBannerVisible)

val

Log.

duration = System.currentTimeMillis() - startTime
i(LOG_TAG, msg: "duration: $duration")
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private fun changeAutoUpdateBannerVisibility(isVisible: Boolean) A

viewBinding.auvtoUpdateBannerSection.isVisible = isVisible
[Log.i(L0G_TAG, msg: "set")]

+

52



V4 4

Start main
afterl 524ms main
after2 613ms main
after3 664ms main
after4 688ms main

set 688ms

end 688ms main
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Start
afterl 524ms
after2 613ms
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after4 688ms

set 688ms

end 688ms
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fun Lsibilitv()
viewModelScope.1aunch(Dispatchers.Default)]{

val
Log
val
Log
val
Log
val
Log
val
Log
val

val

Log.

startTime = System.currentTimeMillis()

.1(LOG_TAG, msg: "start")

autoUpdateSettingsWrapper.isAutoUpdateAvailable()

isAutoUpdateAvailable

.1(LOG_TAG, msg: "afterl ${System.currentTimeMillis() - startTime}")

isAutoUpdateEverNotTurnedOn = autoUpdateSettingsWrapper.isAutoUpdateEverTurnedOn()

.1(LOG_TAG, msg: "after2 ${System.currentTimeMillis() - startTime}")

isAutoUpdateBannerToggleEnabled = featureToggleManager.getFeature(InterfaceSetting

.1(LOG_TAG, msg: "after3 ${System.currentTimeMillis() - startTime}")

isAutoUpdateNotEnabled = autoUpdateSettingsWrapper.isAutoUpdateEnabled().not()

.1(LOG_TAG, msg: "after4 ${System.currentTimeMillis() - startTime}")

isBannerVisible = i1sAutoUpdateAvailable && isAutoUpdateEverNotTurnedOn && 1sAutoUp

_autoUpdateBannerVisibilityEvent.emit(isBannerVisible)

duration = System.currentTimeMillis() - startTime
i(LOG_TAG, msg: "duration: $duration")
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4ms
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DefaultDispatcheworker-29
DefaultDispatcheorker-21
DefaultDispatchenrker-24
DefaultDispatchenrker-24
DefaultDispatchenrker-24

DefaultDispatcivasrker-24
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end

set

5ms

653ms
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Ring buffer

Long trace
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https://perfetto.dev/docs/quickstart/android-tracing
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Runn.._ R Running Running ______Running ][] Running R Running _____[R.__

activityResume

ApplicationSettingsActivity
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ActivityResume

activityResume ~ 52 ms

Runn.._ R Running Running ______ Running ][] Running R Running _____[R.__

activityResume - [5Tms 910us 462ns]

ApplicationSettingsActivity
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Choreographer#doFramel52ms
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checkAutoUpdateBannerVisibility

87



m F AY RA&LJ UOK

checkAutoUpdateBannerVisibility
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limitedParallelism(1)

https.//kotlinlang.org/api/kotlinx.coroutines/kotlinxcoroutinescore/kotlinx.coroutinesfcoroutine-dispatcher/limitedparallelsm.html



https://kotlinlang.org/api/kotlinx.coroutines/kotlinx-coroutines-core/kotlinx.coroutines/-coroutine-dispatcher/limited-parallelism.html

channels

https.//kotlinlang.org/docs/channels.html



https://kotlinlang.org/docs/channels.html
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Google best practices
-

// DO create coroutines in the ViewModel
class LatestNewsViewModel(

private val getLatestNewsWithAuthors: GetLatestNewsWithAuthorsUseCase
: ViewModel() {

private val _uiState = MutableStateFlow<LatestNewsUiState>(LatestNewsUiState.lLoading)
val uiState: StateFlow<LatestNewsUiState> = _uiState

fun loadNews() {
viewModelScope.launch {
val latestNewsWithAuthors = getlLatestNewsWithAuthors()
_uiState.value = LatestNewsUiState.Success(latestNewsWithAuthors)
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// DO create coroutines in the ViewModel
class LatestNewsViewModel(

private val getLatestNewsWithAuthors: GetLatestNewsWithAuthorsUseCase
: ViewModel() {

private val _uiState = MutableStateFlow<LatestNewsUiState>(LatestNewsUiState.lLoading)
val uiState: StateFlow<LatestNewsUiState> = _uiState

fun loadNews() {
viewModelScope.launch {
val latestNewsWithAuthors = getlLatestNewsWithAuthors()
_uiState.value = LatestNewsUiState.Success(latestNewsWithAuthors)
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Google best practices
-

// DO create coroutines in the ViewModel
class LatestNewsViewModel(

private val getLatestNewsWithAuthors: GetLatestNewsWithAuthorsUseCase
: ViewModel() {

private val _uiState = MutableStateFlow<LatestNewsUiState>(LatestNewsUiState.lLoading)
val uiState: StateFlow<LatestNewsUiState> = _uiState

fun loadNews() {
viewModelScope.launch {
val latestNewsWithAuthors = getlLatestNewsWithAuthors()
_uiState.value = LatestNewsUiState.Success(latestNewsWithAuthors)
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Google best practices
-

// DO create coroutines in the ViewModel
class LatestNewsViewModel(

private val getLatestNewsWithAuthors: GetLatestNewsWithAuthorsUseCase
: ViewModel() {

private val _uiState = MutableStateFlow<LatestNewsUiState>(LatestNewsUiState.lLoading)
val uiState: StateFlow<LatestNewsUiState> = _uiState

fun loadNews() {
viewModelScope.launch {
val latestNewsWithAuthors = getLatestNewsWithAuthors()
_uiState.value = LatestNewsUiState.Success(latestNewsWithAuthors)
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Google best practices
-

// DO create coroutines in the ViewModel
class LatestNewsViewModel(

private val getLatestNewsWithAuthors: GetLatestNewsWithAuthorsUseCase
: ViewModel() {

private val _uiState = MutableStateFlow<LatestNewsUiState>(LatestNewsUiState.lLoading)
val uiState: StateFlow<LatestNewsUiState> = _uiState

fun loadNews() {
viewModelScope. launch
val latestNewsWithAuthors = getLatestNewsWithAuthors()
_uiState.value = LatestNewsUiState.Success(latestNewsWithAuthors)
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Default

// Instance of Dispatchers.Default

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

) 4

@ExperimentalCoroutinesApi

override fun limitedParallelism(parallelism: Int): CoroutineDispatcher {
parallelism.checkParallelism()
if (parallelism >= CORE_POOL_SIZE) return this
return super.limitedParallelism(parallelism)
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Default

// Instance of Dispatchers.Default

internal object DefaultScheduler : SchedulerCoroutineDispatcher(
|core_PooL_s1zE| mMax_PooL_s1zE,
IDLE_WORKER_KEEP_ALIVE_NS, DEFAULT_SCHEDULER_NAME

) 4

@ExperimentalCoroutinesApi
override fun limitedParallelism(parallelism: Int): CoroutineDispatcher {
parallelism.checkParallelism()
| if (parallelism >= CORE_POOL_SIZE) return this |
return super.limitedParallelism(parallelism)
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// Dispatchers.IO0
internal object DefaultIoScheduler : ExecutorCoroutineDispatcher(), Executor A{

private val default = UnlimitedIoScheduler.limitedParallelism(
systemProp(
T0_PARALLELISM_PROPERTY_NAME,
64.coerceAtlLeast(AVAILABLE_PROCESSORS)
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// Dispatchers.IO0
internal object DefaultIoScheduler : ExecutorCoroutineDispatcher(), Executor A{

private val default = UnlimitedIoScheduler.limitedParallelism(
systemProp(
TO_PARALLELISM_PROPERTY_NAME,
l64.coerceAtLeast (AVAILABLE_PROCESSORS)]
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val deferredList = List(COUNT) A
async(dispatcher, start = CoroutineStart.LAZY) A
Thread.sleep(SECOND)

}
deferredList.awaitA11()
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8 Thread.Sleep

Default

10
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8 Thread.Sleep

Default

10

147



C X m t

a

M J1 JI



100 Thread.Sleep

Default

10
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100 Thread.Sleep
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Default

10
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100 Thread.Sleep
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val deferredList = List(COUNT) A{
async(dispatcher, start = CoroutineStart.LAZY) A
longTask()

}
deferredList.awaitA11()
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Default

10
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Default

10
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Default

10
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Default

10
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async (dispatcher) {
withContext(Dispatchers.I0) {
Thread.sleep( millis: 100)
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