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UDF sample: favorite list

a State - list of favorite
Effects - showing snackbars

Msg - item and favorite click
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TEA advantages vs Other UDF

01 02 O3

Reducer - EffectHandler - Only reducer
Pure fun Dirty fun accesses the State
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TEA Speeches

The Elm Architecture. ®yHKLMO Andro 0

The EIm Archltecture CDI'I Ha Android.

-

The ELM Architecture in Prod
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https://www.youtube.com/live/SDWuUNTVFaxXmM?
si=ghXoHiYWhOEeT IF

https://www.youtube.com/watch?v=ykW4UFGXAIw
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Real-life questions

‘ What should be in store?
How to reuse logic? F.e. pagination

How to incapsulate some logic?

How to deal with existed code?

How to build feature to feature communication?
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sample/features/tavorite/src/main/kotlin/io/github/ikarenkov/sample/favorite
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Let’s build a

Favorite Screen




Favorite screen: features

‘ List of items

Item click handling
Remove from favorite
Observe favorite updates

Error handling

12:57

V4l
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State

internal data class State(
val content: LCE<List<FavoriteItem>>,

data class FavoritelItem(
val 1d: String,
val title: String

impl/FavoriteListFeature.kt
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Msg

sealed interface Msg {

sealed interface Outer : Msg {
data class ItemClick(val i1d: String) : Outer
data class RemoveFavorite(val 1d: String) : Outer
data object RetryLoad : Outer

sealed interface Inner : Msg {

data class AddItem(val item: FavoriteItem) : Inner
data class ItemLoadingResult (
val result: Result<List<Favoriteltem>>
) ¢ Inner
sealed interface ItemRemoveResult : Inner {...}
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Msg

sealed interface Msg {

sealed interface Outer : Msg {
data class ItemClick(val id: String)

¢ Outer

data class RemoveFavorite(val id: String) : Outer

data object RetryLoad : Outer

sealed interface Inner : Msg {

data class AddItem(val item: FavoriteItem) : Inner

data class ItemLoadingResult(

val result: Result<lList<FavoriteIltem>>

) ¢ Inner
sealed interface ItemRemoveResult

Inner {...}
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Msg

sealed i1nterface Msg {

sealed interface Outer : Msg {
data class ItemClick(val 1d: String) : Outer
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Msg

sealed i1nterface Msg {

sealed interface Outer : Msg {
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Reducer

val reducer = dslReducer<Msqg,
when (msg) {

State, Eff> { msg ->

1s Msg.Outer -> outerReducer(msg)
1s Msg.Inner -> innerReducer(msg)
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Reducer

private fun ResultBuilder<State, Eff>.outerReducer(msg: Msg.Outer) {
when (msg) {
1s Msg.Outer.RemoveFavorite ->
1s Msg.Outer.RetryLoad -> {
1f (state.content 1s LCE.Error && !state.content.inProgress) {
state { State(LCE.Loading()) }
eff(Eff.Inner.LoadFav)

}

}
1s Msg.Outer.ItemClick -> eff(Eff.Outer.ItemClick(msg.1id))
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Reducer

private fun ResultBuilder<State, Eff>.outerReducer(msg: Msg.Outer) {
when (msg) {
1s Msg.Outer.RemoveFavorite ->
1s Msg.Outer.RetryLoad -> {
1f (state.content i1s LCE.Error && !state.content.inProgress) {
state { State(LCE.Loading()) }
eff(Eff.Inner.LoadFav)

}

'
1s Msg.Outer.ItemClick -> eff(Eff.Outer.ItemClick(msg.id))
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Reducer

private fun ResultBuilder<State, Eff>.outerReducer(msg: Msg.Outer) {
when (msg) {
1s Msg.Outer.RemoveFavorite ->
1s Msg.Outer.RetryLoad -> {
1f (state.content is LCE.Error && !state.content.inProgress) {
state { State(LCE.Loading()) }
eff(Eff.Inner.LoadFav)

}

}
1s Msg.Outer.ItemClick -> eff(Eff.Outer.ItemClick(msg.1id))
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Reducer

private fun ResultBuilder<State, Eff>.outerReducer(msg: Msg.Outer) {
when (msg) {
1s Msg.Outer.RemoveFavorite ->
1s Msg.Outer.RetryLoad -> {
1f (state.content i1s LCE.Error && !state.content.inProgress) {
state { State(LCE.Loading()) }
eff(Eff.Inner.LoadFav)

}

'
1s Msg.Outer.ItemClick -> eff(Eff.Outer.ItemClick(msg.1id))
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Eff

sealed interface Eff {

sealed interface Outer : Eff {

data class ItemAdded(val id: String) : Outer

data class ItemRemoved(val i1d: String) : Outer
data class ItemRemoveError(val id: String) : Outer
data class ItemClick(val i1d: String) : Outer

sealed interface Inner : Eff {
data object LoadFav : Inner
data class Removeltem(val i1d: String) : Inner
data object ObserveFavUpdates : Inner
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sealed interface Eff { [tem #66791 ¥
sealed interface Outer : Eff { tern #86574 v
data class ItemAdded(val i1d: String) : Outer
data class ItemRemoved(val i1d: String) : Outer term #77333 v
data class ItemRemoveError(val id: String) : Outer
data class ItemClick(val i1d: String) : Outer
} —
sealed interface Inner : Eff { ~*-“-§§~\\\\
data object LoadFav : Inner Show snackbar
data class Removeltem(val 1id: String) : Inner
data object ObserveFavUpdates : Inner



Eff

sealed interface Eff {

sealed interface Outer : Eff {

data class ItemAdded(val i1d: String) : Outer

data class ItemRemoved(val i1d: String) : Outer
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data class ItemClick(val i1d: String) : Outer

sealed interface Inner : Eff {
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Eff
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Eff

sealed interface Eff {

sealed interface Outer : Eff {

data class ItemAdded(val i1d: String) : Outer

data class ItemRemoved(val i1d: String) : Outer
data class ItemRemoveError(val i1d: String) : Outer
data class ItemClick(val 1id: String) : Outer

}

sealed interface Inner : Eff {
data object LoadFav : Inner
data class Removeltem(val i1d: String) : Inner
data object ObserveFavUpdates : Inner

Internal interaction
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EffectHandler

internal class FavoriteEffHandler (
private val repository: FavoriteRepository,
) :+ EffectHandler<Eff.Inner, Msg.Inner> {

override fun handleEff(eff: Eff.Inner): Flow<Msg.Inner> = when (eff) {
1s Eff.Inner.LoadFav -> flow {

}

1s Eff.Inner.Removeltem -> flow {

}

Eff.Inner.ObserveFavUpdates -> repository.newFavoriteSource().map {

}
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EffectHandler

internal class FavoriteEffHandler (

)

private val repository: FavoriteRepository,
EffectHandler<Eff.Inner, Msg.Inner> {

override fun handleEff(eff: Eff.Inner): Flow<Msg.Inner> = when (eff) {
1s Eff.Inner.LoadFav -> flow {
emit (
Msg.Inner.ItemLoadingResult (repository.loadFavoritelItems())

)

}
1s Eff.Inner.Removeltem -> flow {
emit (
repository.removeFavoriteItem(eff.id).fold(
onSuccess = { Msg.Inner.ItemRemoveResult.Done(eff.id) },
onFailure = { Msg.Inner.ItemRemoveResult.Error(eff.id, null)
)
)
}

Eff.Inner.ObserveFavUpdates -> repository.newFavoriteSource().map {

Msg.Inner.AddItem(1it)
1

}
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EffectHandler

internal class FavoriteEffHandler (

)

private val repository: FavoriteRepository,
EffectHandler<Eff.Inner, Msg.Inner> {

override fun handleEff(eff: Eff.Inner): Flow<Msg.Inner> = when (eff) {
1s Eff.Inner.LoadFav -> flow {
emlit (
Msg.Inner.ItemLoadingResult(repository.loadFavoriteltems())

)

}
1s Eff.Inner.Removeltem -> flow {
emit (
repository.removeFavoriteItem(eff.id).fold(
onSuccess = { Msg.Inner.ItemRemoveResult.Done(eff.id) },
onFailure = { Msg.Inner.ItemRemoveResult.Error(eff.id, null) }
)
)
'

Eff.Inner.ObserveFavUpdates -> repository.newFavoriteSource().map {

Msg.Inner.AddItem(1it)
1
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EffectHandler

internal class FavoriteEffHandler (
private val repository: FavoriteRepository,
) ¢+ EffectHandler<Eff.Inner, Msg.Inner> {

override fun handleEff(eff: Eff.Inner): Flow<Msg.Inner> = when (eff) {
1s Eff.Inner.LoadFav -> flow {
emit (
Msg.Inner.ItemLoadingResult (repository.loadFavoriteltems())

)

h
1s Eff.Inner.Removeltem -> flow {
emit (
repository.removeFavoriteltem(eff.id).fold(
onsSuccess = { Msg.Inner.ItemRemoveResult.Done(eff.id) },
onFailure = { Msg.Inner.ItemRemoveResult.Error(eff.id, null)
)
)
}

Eff.Inner.ObserveFavUpdates -> repository.newFavoriteSource().map {
Msg.Inner.AddItem(1it)

}
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EffectHandler

internal class FavoriteEffHandler (

)

private val repository: FavoriteRepository,
EffectHandler<Eff.Inner, Msg.Inner> {

override fun handleEff(eff: Eff.Inner): Flow<Msg.Inner> = when (eff) {
1s Eff.Inner.LoadFav -> flow {
emit (
Msg.Inner.ItemLoadingResult (repository.loadFavoriteltems())

)

h
1s Eff.Inner.Removeltem -> flow {
emit (
repository.removeFavoriteItem(eff.id).fold(
onSuccess = { Msg.Inner.ItemRemoveResult.Done(eff.id) },
onFailure = { Msg.Inner.ItemRemoveResult.Error(eff.id, null) }
)
)
'

Eff.Inner.ObserveFavUpdates -> repository.newFavoriteSource().map {

Msg.Inner.AddItem(1it)
1
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External subscription

In EffectHandler




FavoriteListStore

internal class FavoriteListStore(

favoriteEffectHandler: FavoriteEffectHandler,
) : CoroutinesStore<Msg, State, Eff>(

name = "FavoritelListStore',

reducer = FavoriteFeature.reducer,
State(LCE.Loading()),

initialState =
initialEffects
effectHandlers

impl/FavoriteListFeature.kt

setOf(Eff.Inner.LoadFav, Eff.Inner.ObserveFavUpdates),
arrayOf(effectHandler.adaptCast())
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FavoriteListStore

internal class FavoriteListStore(
favoriteEffectHandler: FavoriteEffectHandler,
CoroutinesStore<Msg, State, Eff>(

name = "FavoritelListStore',

)

reducer
ilnitialState =
initialEffects
effectHandlers

FavoriteFeature.reducer,

State(LCE.Loading()),

setOf (Eff.Inner.LoadFav, Eff.Inner.ObserveFavUpdates),
arrayOf (effectHandler.adaptCast())
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FavoriteListStore

internal class FavoriteListStore(

)

favorite]

nffectHandler: FavoriteEffectHandler,

CoroutinesStore<Msg, State, Eff>(
name = "FavoritelListStore',

reducer

FavoriteFeature.reducer,

initialState = State(LCE.Loading()),
initialEffects = setOf(Eff.Inner.LoadFav, Eff.Inner.ObserveFavUpdates),
effectHandlers = arrayOf(effectHandler.adaptCast())
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FavoriteListStore

internal class FavoriteListStore(
favoriteEffectHandler: FavoriteEffectHandler,
CoroutinesStore<Msg, State, Eff>(

name = "FavoritelListStore',

)

reducer
ilnitialState =
initialEffects
effectHandlers

FavoriteFeature.reducer,

State(LCE.Loading()),

setOf(Eff.Inner.LoadFav, Eff.Inner.ObserveFavUpdates),
arrayOf (effectHandler.adaptCast())

41



FavoriteListStore

internal class FavoriteListStore(
favoriteEffectHandler: FavoriteEffectHandler,
CoroutinesStore<Msg, State, Eff>(

)

name = "FavoritelListStore'",

reducer = FavoriteFeature.reducer,

initialState = State(LCE.Loading()),

initialEffects = setOf(Eff.Inner.LoadFav, Eff.Inner.ObserveFavUpdates),
effectHandlers = arrayOf(effectHandler.adaptCast())
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FavoriteListStore

internal class FavoriteListStore(
favoriteEffectHandler: FavoriteEffectHandler,
CoroutinesStore<Msg, State, Eff>(

name = "FavoritelListStore',

)

reducer
initialState =
initialEffects
effectHandlers

FavoritelListFeature.reducer,

State(LCE.Loading()),

setOf (Eff.Inner.LoadFav, Eff.Inner.ObserveFavUpdates),
arrayOf (effectHandler.adaptCast())
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Favorite
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We’ve build up

Simple favorite list




Let’s improve it with
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IDK what to do
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»  How to build reusable

“ W ?; component?



FavoriteStore
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FaVOﬁ“tePachna‘tion

FavoriteInterraction
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FaVon“tePo\f,ino\‘tion FavoriteInterraction

/ T

favorite ist + Pagino\‘tion losic Updo\‘te favorite status loséc
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FavoriteStore

FavorteInterraction

Favort ePagina‘tior\
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FavoriteStore

FavoriteInterraction

Favort ePo\aina‘tion
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Aggregate favorite

internal class FavoriteAggregatorStore(

private val pagilnationStore: FavoritePaginationStore,

private val interactionStore: FavoritelnteractionStore,
) ¢ AggregatorStore<Msg, State, Eff>(

name = "FavoriteAggregatorStore"

impl/aggregated/FavoriteAggregatorStore.kt

57



FavoritelnteractionStore

internal class FavoriteInteractionStore(
favoriteEffectHandler: FavoriteEffectHandler,
favoriteAnalytics: FavoriteAnalytics

) : CoroutinesStore<Msg, State, Eff>(
name = "FavoriteInteraction',
initialState = State(emptyMap()),
reducer = reducer,

initialEffects
effectHandlers

setOf(Eff.Inner

.ObserveFavUpdates),

listOof(favoritel

impl/aggregated/FavoritelnteractionStore. kt

LffectHandler.adaptCast())
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FavoritelnteractionStore: Msg

sealed interface Msg {

sealed interface Outer : Msg {
data class ItemClick(val id: String) : Outer
data class UpdateFavorite(val id: String, val isFavorite: Boolean)

}

sealed interface Inner : Msg {

data class AddItem(val item: FavoriteItem) : Inner
sealed i1nterface ItemRemoveResult : Inner {
}

Outer

59



FavoritelnteractionStore: State

data class State(

val updatingItems: Map<String, FavoriteUpdate>
)

60



FavoritelnteractionStore: Eff

sealed interface Eff {

sealed interface Outer : Eff {
sealed interface ItemUpdate : Outer {

data class Started(override val item: FavoriteUpdate) : ItemUpdate
data class Finished(override val item: FavoriteUpdate) : ItemUpdate
data class Error(override val item: FavoriteUpdate, val throwable: Throwable?)
ItemUpdate
}
data class ItemClick(val id: String) : Outer
}
sealed interface Inner : Eff {
data class Removeltem(val i1d: String) : Inner
data object ObserveFavUpdates : Inner

61



FavoritePaginationStore

internal class FavoritePaginationStore(
reducerStoreFactory: ReducerStoreFactory,
dataFetcher: DataFetcher,

) : PaginationStore<FavoriteItem> (
name = "FavoritePagination',
reducerStoreFactory = reducerStoreFactory,
dataFetcher = dataFetcher

impl/aggregated/FavoritePaginationStore.kt

62



PaginationStore

open class PaginationStore<Item> (

name: String,

reducerStoreFactory: ReducerStoreFactory,

dataFetcher: PaginationDataFetcher<Item>,

pageSize: Int = PaginationFeature.DEFAULT PAGE SIZE,
) : Store<PaginationMsg<Item>, PaglinationState<Item>, PaginationEff> by
reducerStoreFactory.create(

name = name,

initialState = PaginationState.Initial(pageSize),

reducer = PaglnationFeature.reducer(),

initialEffects = PaginationEff.Initial(pageSize),

PaginationEffectHandler (dataFetcher) .adaptCast()

sample/core/pagination/src/commonMain/kotlin/io/github/ikarenkov/sample/core/pagination/
PaginationFeature.kt 63



Aggregate favorite

internal object FavoriteAggregatedFeature {
data class State(

val pagination: PaginationState<FavoriteItem>,
val favoriteInteraction: FavoriteInteractionFeature.State

sealed i1nterface Msg {

data class Pagination(val msg: PaglinationMsg.Outer<FavoriteItem>) : Msg
data class FavoritelInteraction(val msg: FavoriteInteractionFeature.Msg.Outer)

sealed interface Eff {
data class FavoritelInteraction(val eff: FavoriteInteractionFeature.Eff.Outer)

Eff

64



Aggregate favorite

internal object FavoriteAggregatedFeature {
data class State(
val pagination: PagilinationState<FavoriteItem>,
val favoriteInteraction: FavoritelInteractionFeature.State

sealed interface Msg {
data class Pagilination(val msg: PaginationMsg.Outer<Favoriteltem>) : Msg
data class FavoritelInteraction(val msg: FavoriteInteractionFeature.Msg.Outer)

sealed interface Eff {
data class Favoritelnteraction(val eff: FavoriteInteractionFeature.Eff.Outer)

Eff
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Aggregate favorite

sealed interface Msg {
data class Pagination(val msg: PaglinationMsg.Outer<FavoriteItem>) : Msg
data class FavoritelInteraction(val msg: FavoriteInteractionFeature.Msg.Outer) : Msg

66



Aggregate favorite

internal object FavoriteAggregatedFeature {
data class State(

val pagination: PaginationState<FavoriteItem>,
val favoriteInteraction: FavoriteInteractionFeature.State

sealed interface Msg {
data class Pagilination(val msg: PaginationMsg.Outer<Favoriteltem>) : Msg
data class FavoritelInteraction(val msg: FavoriteInteractionFeature.Msg.Outer)

sealed interface Eff {
data class FavoritelInteraction(val eff: FavoriteInteractionFeature.Eff.Outer)

Eff

67



Aggregate favorite

override val state: StateFlow<State> =

combine(paglinationStore.state, interactionStore.state, ::State)
.StatelIn(
scope = coroutineScope,
started = SharingStarted.lLazily,
initialValue = State(paginationStore.state.value, i1nteractionStore.state.value)
)
override val effects: Flow<Eff> = interactionStore.effects

.filterIsInstance<FavoriteInteractionFeature.Eff.Outer>()
.map { Eff.Favoritelnteraction(it) }

override fun accept(msg: Msg) {
when (msg) {

1s Msg.FavoriteInteraction -> interactionStore.accept(msg.msqg)
1s Msg.Pagination -> paglnationStore.accept(msg.msqg)
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Aggregate favorite

override val state: StateFlow<State> =

combine(paglinationStore.state, interactionStore.state, ::State)
.Stateln(
scope = coroutineScope,
started = SharingStarted.Lazily,
initialValue = State(paginationStore.state.value, interactionStore.state.value)
)
override val effects: Flow<Eff> = interactionStore.effects

.filterIsInstance<FavoritelInteractionFeature.Eff.Outer>()
.map { Eff .Favoritelnteraction(it) }

override fun accept(msg: Msg) {
when (msg) {

1s Msg.FavoriteInteraction -> 1nteractionStore.accept(msg.msqg)
1s Msg.Pagination -> paginationStore.accept(msg.msqg)
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Aggregate favorite

override val state: StateFlow<State> =

combine(paginationStore.state, interactionStore.state, ::State)
.Stateln(
scope = coroutineScope,
started = SharingStarted.Lazily,
initialValue = State(paginationStore.state.value, interactionStore.state.value)

override val effects: Flow<Eff> = interactionStore.effects
.filterIsInstance<FavoriteInteractionFeature.Eff.Outer>()
.map { Eff .FavoritelInteraction(it) }

override fun accept(msg: Msg) {
when (msg) {

1s Msg.FavoriteInteraction -> 1nteractionStore.accept(msg.msqg)
1s Msg.Pagination -> paginationStore.accept(msg.msqg)
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Aggregate favorite

override val state: StateFlow<State> =

combine(paginationStore.state, interactionStore.state, ::State)
.Stateln(
scope = coroutineScope,
started = SharingStarted.Lazily,
initialValue = State(paginationStore.state.value, interactionStore.state.value)
)
override val effects: Flow<Eff> = interactionStore.effects

.filterIsInstance<FavoritelInteractionFeature.Eff.Outer>()
.map { Eff.FavoritelInteraction(it) }

override fun accept(msg: Msg) {
when (msg) {
1s Msg.FavoriteInteraction -> interactionStore.accept(msg.msqg)
1s Msg.Pagination -> pagilnationStore.accept(msg.msg)

71



’-—----—----—-

FavoriteStore

FavoriteInterraction

Favort ePo\aina‘tion
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Store to store binding

init {
bindEffToMsg
coroutineScope,
ilnteractionStore,
paginationStore
) { eff ->
when (eff) {
1s FavoriteInteractionFeature.Eff.Outer.ItemAdded ->
PaginationMsg.Outer.AddItem(eff.item)
1s FavoriteInteractionFeature.Eff.Inner.Removeltem -> ...
1s FavoriteInteractionFeature.Eff.Outer.ItemRemoveError ->
else -=> null
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Store to store binding

init {
bindEffToMsqg (
coroutineScope,
ilnteractionStore,
paginationStore
) { eff ->
when (eff) {
1s FavoriteInteractionFeature.Eff.Outer.ItemAdded ->
PaginationMsg.Outer.AddItem(eff.item)
1s FavoritelInteractionFeature.Eff.Inner.Removeltem ->
1s FavoritelInteractionFeature.Eff.Outer.ItemRemoveError ->
else -> null
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Store to store binding

when (eff) {
1s FavoritelInteractionFeature.Eff.Outer.ItemAdded ->
PaginationMsg.Outer.AddItem(eff.item)
1s FavoriteInteractionFeature.Eff.Inner.Removeltem -> ...
1s FavoriteInteractionFeature.Eff.Outer.ItemRemoveError ->
else -=> null
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Store to store binding

1s FavoriteInteractionFeature.Eff.Outer.ItemAdded
PaginationMsg.Outer.AddItem(eff.item)

->
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Store to store binding

init {
bindEffToMsqg (
coroutineScope,
interactionStore,
paginationStore
) { eff ->
when (eff) {
1s FavoriteInteractionFeature.Eff.Outer.ItemAdded ->
PaginationMsg.Outer.AddItem(eff.item)
1s FavoritelInteractionFeature.Eff.Inner.Removeltem ->
1s FavoritelInteractionFeature.Eff.Outer.ItemRemoveError ->

else => null

77



What kind of communication?

‘ Remove from favorite = Pagination.updateltem

a Add to favorite » Pagination.insertltem

Error removing from favorite »
Pagination.update item

a Success removal » Pagination.deleteltem
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What kind of communication?

‘ Remove from favorite = Pagination.updateltem

a Add to favorite » Pagination.insertltem
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What kind of communication?

‘ Remove from favorite = Pagination.updateltem

a Add to favorite » Pagination.insertltem

Error removing from favorite »
Pagination.update item

0 Success removal + Pagination.deleteltem
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What we have learned

‘ Build stores

° Reuse features logic

° Aggregate stores

0 Merge State, Msg, Eff
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How to integrate
Favorite feature?
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FavoriteStore

Ui

W No UI

FavoriteInterraction
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FavoriteInterraction
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Favorite API

class FavoriteApl internal constructor
private val favoritelnteractionStore: FavoritelnteractionStore

) 1

fun favoriteLilistScreen(): Screen = FavoriteScreen()

fun updateFavorite(
1d: String,
i1sFavorite: Boolean
) {
favoritelInteractionStore.accept(
FavoriteInteractionFeature.Msg.Outer.UpdateFavorite(id, 1isFavorite)

fun observeFavoriteUpdates(): Flow<FavoriteUpdate> =
favoriteInteractionStore.effects
.mapNotNull { eff ->
when (eff) {
1s FavoriteInteractionFeature.Eff.Outer.ItemUpdate.Started ->
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Favorite API

class FavoriteApl internal constructor (
private val favoritelInteractionStore: FavoriteInteractionStore

) 1

fun favoriteListScreen(): Screen FavoriteScreen()
fun updateFavorite(
1d: String,
i1sFavorite: Boolean
) |
favoriteInteractionStore.accept (
FavoriteInteractionFeature.Msg.Outer.UpdateFavorite(id, i1sFavorite)

fun observeFavoriteUpdates(): Flow<FavoriteUpdate> =
favoriteInteractionStore.effects
.mapNotNull { eff ->
when (eff) {
1s FavoriteInteractionFeature.Eff.Outer.ItemUpdate.Started ->
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Favorite API

class FavoriteApl internal constructor (
private val favoritelInteractionStore: FavoriteInteractionStore

) 1

fun favoriteListScreen(): Screen FavoriteScreen()
fun updateFavorite(

1d: String,

isFavorite: Boolean

favoriteInteractionStore.accept(
FavoriteInteractionFeature.Msg.Outer.UpdateFavorite(id, i1isFavorite)

fun observeFavoriteUpdates(): Flow<FavoriteUpdate> =
favoritelnteractionStore.effects
.mapNotNull { eff ->
when (eff) {
1s FavoritelInteractionFeature.Eff.Outer.ItemUpdate.Started ->
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Favorite API

class FavoriteApl internal constructor (
private val favoritelInteractionStore: FavoriteInteractionStore

) 1

FavoriteScreen()

fun favoritelListScreen(): Screen

fun updateFavorite(
1d: String,
1sFavorite: Boolean
) |
favoriteInteractionStore.accept(
FavoritelInteractionFeature.Msg.Outer.UpdateFavorite(id, i1sFavorite)

fun observeFavoriteUpdates(): Flow<FavoriteUpdate> =
favoritelInteractionStore.effects
.mapNotNull { eff ->
when (eff) {
1s FavoriteInteractionFeature.Eff.Outer.ItemUpdate.Started ->
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Favorite API

data class FavoriteUpdate(
val 1d: String,
val i1sFavorite: Boolean

90



Favorite updates in API

class FavoriteApl internal constructor(
private val favoriteStore: FavoriteStore

) 1

fun observeFavoriteUpdates(): Flow<FavoriteUpdate> =
favoriteStore.effects
.mapNotNull { eff ->
when (eff) {
1s FavoriteFeature.Eff.Outer.ItemUpdate.Started ->

eff.item
1s FavoriteFeature.Eff.Outer.ItemUpdate.Error ->
eff.item.run { copy(isFavorite = !isFavorite) }

else -> null



Favorite updates in API

class FavoriteApl i1nternal constructor(

private val favoriteStore: FavoriteStore

fun observeFavoriteUpdates(): Flow<FavoriteUpdate> =

favoriteStore.effects
.mapNotNull { eff ->
when (eff) {

1is FavoriteFeature.]
eff.item

Eff.Outer.ItemUpdate.Started ->

is FavoriteFeature.]

wff.Outer.ItemUpdate.Error ->

eff.item.run { copy(isFavorite = !i1sFavorite)

else => null

}
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Favorite updates in API

favoriteStore.effects
.mapNotNull { eff ->
when (eff) {

is FavoriteFeature.:
eff.item

Lff.Outer.ItemUpdate.Started ->

is FavoriteFeature.]

nff.Outer.ItemUpdate.Error ->

eff.item.run { copy(isFavorite = !isFavorite) }

else => null
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Store

Lifecycle
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Lifecycle

Lifetime = Screen lifetime
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Lifecycle

Lifetime = Screen lifetime
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) // Favoritelnteraction

) - Store without UI!
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Correct cancelation

internal class FavoriteAggregatorStore(
private val paginationStore: FavoritePagilinationStore,
private val interactionStore: FavoritelnteractionStore,
) ¢ AggregatorStore<Msg, State, Eff>(
name = "FavoriteAggregatorStore"

) 1

override fun close() {
paginationStore.close()
super.close()

98



Correct cancelation

private val paginationStore: FavoritePagilinationStore,
private val interactionStore: FavoritelnteractionStore,
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Correct cancelation

internal class FavoriteAggregatorStore(
private val paglinationStore: FavoritePaginationStore,
private val interactionStore: FavoriteInteractionStore,
) ¢ AggregatorStore<Msg, State, Eff>(
name = "FavoriteAggregatorStore"

) 1

override fun close() {
paglinationStore.close()
super.close()
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Correct cancelation

internal class FavoriteAggregatorStore(
private val paglinationStore: FavoritePaginationStore,
private val interactionStore: FavoriteInteractionStore,
) ¢ AggregatorStore<Msg, State, Eff>(
name = "FavoriteAggregatorStore"

) | We don't close interaction store!

override fun close() {
paginationStore.close()
super.close()

100



Are we done

F With favorite?

e 7o N




Test process death (PD)
G Start app

a Wait success loading

° Go to home screen

0 Kill app process

a Return to the app

e There is loading again!
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Test process death (PD)
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Test process death (PD)
G Start app

° Wait success loading

e Go to home screen

° Kill app process

a Return to the app

6 There is loading again!

102



Why PD breaks favorite?

internal class FavoriteListStore(
favoriteEffectHandler: FavoriteEffectHandler,
) : CoroutinesStore<Msg, State, Eff>(
name = "FavoriteStore'",
reducer = FavoritelistFeature.reducer,
initialState = State(LCE.Loading()),
initialEffects = setOf(Eff.Inner.LoadFav, Eff.Inner.ObserveFavUpdates),
effectHandlers = arrayOf(effectHandler.adaptCast())
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Why PD breaks favorite?

internal class FavoriteListStore(
favoriteEffectHandler: FavoriteEffectHandler,
) : CoroutinesStore<Msqg, State, Eff>(
name = "FavoriteStore'",
reducer = Favoritel.istFeature.reducer,
initialState = State(LCE.Loading()),
initialEffects = setOf(Eff.Inner.LoadFav, Eff.Inner.ObserveFavUpdates),
effectHandlers = arrayOf(effectHandler.adaptCast())
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Fix PD: Initial state in constructor

internal class FavoriteListStore(
effectHandler: FavoriteEffHandler,
initialState: State = State(LCE.Loading()),
CoroutinesStore<Msg, State, Eff>(

name = "FavoriteStore",

reducer = FavoritelListFeature.reducer,
initialState = 1nitialState,

initialEffects = setOf(

Eff.Inner.LoadFav,
Eff.Inner.ObserveFavUpdates

| —
([ X J

) 1
effectHandlers = arrayOf(effectHandler.adaptCast())
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Fix PD: Initial state in constructor

internal class FavoritelListStore(
effectHandler: FavoriteEffHandler,
initialState: State = State(LCE.Loading()),
) : CoroutinesStore<Msg, State, Eff>(
name = "FavoriteStore",
reducer = FavoritelistFeature.reducer,
initialState = initialState,
initialEffects = setOf(
Eff.Inner.LoadFav,
Eff.Inner.ObserveFavUpdates

) 1
effectHandlers = arrayOf(effectHandler.adaptCast())
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Fix PD: Initial state in constructor

internal class FavoriteListStore(
effectHandler: FavoriteEffHandler,
initialState: State = State(LCE.Loading()),
) : CoroutinesStore<Msg, State, Eff>(
name = "FavoriteStore'",
reducer = FavoritelistFeature.reducer,
initialState = 1nitialState,
initialEffects = setOf(
Eff.Inner.LoadFav,
Eff.Inner.ObserveFavUpdates

) 1
effectHandlers = arrayOf(effectHandler.adaptCast())
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Test PD after Fix

ltem #70866 L 4
‘ App with scrollable loaded list S .
ltem #99648 |

Go to home screen
ltem #30073 4
. ltem #36657 4

Kill app process

ltem #2566 4
Return to the app tem #2698 v
ltem #43280 L 4
Correct! But wait o .
ltem #40973 L 4

There is loading again!
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Favorite

Test PD after Fix

ltem #70866 |
G App with scrollable loaded list N v
ltem #99648 L 4
Q Go to home screen
ltem #30073 L 4
. tem #36657 4
Kill app process
ltem #25661 |
° Return to the app fem #2669¢ v
ltem #43280 L 4
a Correct! But Wait ltem #36422 v
ltem #40973 L 4
6 There is loading again!




Favorite

Initial effects

ltem #70866 | 4
ltem #22972 L 4
internal class FavoriteStore(
effectHandler: FavoriteEffHandler, Item #99648 |
initialState: State = State(LCE.Loading()),
) : CoroutinesStore<Msg, State, Eff>( Item #30073 \ 4
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reducer = FavoriteFeature.reducer, Item #36657 4
initialState = 1nitialState,
initialEffects = setOf( om 425661 A
Eff.Inner.LoadFav,
Eff.Inner.ObserveFavUpdates I #E00ES ¢
)
effectHandlers = arrayOf(effectHandler.adaptCast()) ke v
) ltem #36422 |
ltem #40973 L 4
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Initial effects
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Initial effects

ltem #70866 | 4
ltem #22972 L 4
internal class FavoriteStore(
effectHandler: FavoriteEffHandler, Item #99648 |
initialState: State = State(LCE.Loading()),
) ¢ CoroutinesStore<Msg, State, Eff>( item #30073 4
name = "FavoriteStore',
reducer = FavoriteFeature.reducer, Item #36657
initialState = initialState,
initialEffects = setOf( tem #25661 A4
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Fix PD: Initial effects

internal class FavoriteStore(

effectHandler: FavoriteEffHandler,

initialState: State = State(LCE.Loading()),
) : CoroutinesStore<Msg, State, Eff>(

name = "FavoriteStore",

reducer = FavoriteFeature.reducer,

initialState = 1nitialState,

initialEffects = setOfNotNull(
Eff.Inner.LoadFav. takeIf {

initialState == State(LCE.Loading())

b

Eff.Inner.ObserveFavUpdates

) 1
effectHandlers = arrayOf(effectHandler.adaptCast())
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Fix PD: Initial effects

internal class FavoriteStore(
effectHandler: FavoriteEffHandler,
initialState: State = State(LCE.Loading()),
) : CoroutinesStore<Msg, State, Eff>(
name = "FavoriteStore'",
reducer = FavoriteFeature.reducer,
initialState = initialState,
initialEffects = setOfNotNull(
Eff.Inner.LoadFav. takeIf {
initialState == State(LCE.Loading())

}
Eff.Inner.ObserveFavUpdates

) 1
effectHandlers = arrayOf(effectHandler.adaptCast())
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Fix PD: Initial effects

internal class FavoriteStore(
effectHandler: FavoriteEffHandler,
initialState: State = State(LCE.Loading()),
) : CoroutinesStore<Msg, State, Eff>(
name = "FavoriteStore'",
reducer = FavoriteFeature.reducer,
initialState = initialState,
initialEffects = setOfNotNull(
Eff.Inner.LoadFav. takeIf {
initialState == State(LCE.Loading())

b

Eff.Inner.ObserveFavUpdates

) 1
effectHandlers = arrayOf(effectHandler.adaptCast())
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Test PD after 2 Fixes .

. . ltem #63033 Vv
‘ App with scrollable loaded list |
ltem #25457 Vv
Go to home screen tem #20390 v
ltem #64420
Kill app process tem #76916 v
ltem #7281 L 4
Return to the app
ltem #64434 Vv

Correct! But wait

Still correct, congrats! »
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PD handling summary

a Pass saved state as initial
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PD handling summary

‘ Pass saved state as initial

° Store info about background work in the state
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PD handling summary

G Pass saved state as initial

Q Store info about background work in the state

Eff can be calculated from state
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PD handling summary

G Pass saved state as initial
Q Store info about background work in the state

e Jobs can be restored after PD based on state
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'How to implement

Analytics
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Analytics - Side Eff




Add it as Eff?

sealed interface Eff {

sealed interface Outer : Eff {

data class ItemAdded(val id: String) : Outer
data class ItemRemoved(val id: String) : Outer
data class ItemRemoveError(val i1d: String) : Outer
data class ItemClick(val id: String) : Outer
}
sealed interface Inner : Eff {
sealed i1nterface Analytics : Inner {
data class ItemClick(val id: String) : Analytics
data class ItemFavoriteClick(val id: String) : Analytics
}
data object LoadFav : Inner
data class Removeltem(val 1d: String) : Inner
data object ObserveFavUpdates : Inner
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Add it as Eff?

sealed interface Eff {

sealed interface Outer : Eff {

data class ItemAdded(val i1d: String) : Outer
data class ItemRemoved(val 1d: String) : Outer
data class ItemRemoveError(val i1d: String) : Outer
data class ItemClick(val 1id: String) : Outer
}
sealed i1nterface Inner : Eff {
sealed interface Analytics : Inner {
data class ItemClick(val id: String) : Analytics
data class ItemFavoriteClick(val id: String) : Analytics
}
data object LoadFav : Inner
data class Removeltem(val 1d: String) : Inner
data object ObserveFavUpdates : Inner
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Add it as Eff?

private fun ResultBuilder<State, Eff>.outerReducer(msg: Msg.Outer) {

when (msg) {
1s Msg.Outer.RemoveFavorite -> {

1f (!isAlreadyRemoving) {
eff (Eff.Inner.Removeltem(msg.id))

}
eff (Eff.Inner.Analytics.ItemFavoriteClick(id = msqg.1id))

}
1s Msg.Outer.RetryLoad -> {...}

1s Msg.Outer.ItemClick -> {

eff(
Eff .Outer.ItemClick(msg.1id),

Eff.Inner.Analytics.ItemClick(msg.id),

}
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Add it as Eff?

private fun ResultBuilder<State, Eff>.outerReducer(msg: Msg.Outer) {

when (msg) {
1s Msg.Outer.RemoveFavorite -> {

1f (!isAlreadyRemoving) {
eff (Eff.Inner.Removeltem(msg.1id))

}
eff (Eff.Inner.Analytics.ItemFavoriteClick(id = msqg.1id))

'
1s Msg.Outer.RetryLoad -> {...}

1s Msg.Outer.ItemClick -> {

eff(
Eff .Outer.ItemClick(msg.1d),

Eff.Inner.Analytics.ItemClick(msg.id),

}
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Add it as Eff?

internal class FavoriteEffHandler (
private val repository: FavoriteRepository,
) :+ EffectHandler<Eff.Inner, Msg.Inner> {

override fun handleEff(eff: Eff.Inner): Flow<Msg.Inner> = when (eff) {
is Eff.Inner.LoadFav -> flow {...}
1is Eff.Inner.Removeltem -> flow {...}
Eff.Inner.ObserveFavUpdates -> ...
1s Eff.Inner.Analytics.ItemClick -> TODO()
1s Eff.Inner.Analytics.ItemFavoriteClick -> TODO()
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Add it as Eff?

internal class FavoriteEffHandler (
private val repository: FavoriteRepository,
) ¢+ EffectHandler<Eff.Inner, Msg.Inner> {

override fun handleEff(eff: Eff.Inner): Flow<Msg.Inner> = when (eff) {
1s Eff.Inner.LoadFav -> flow {...}
1s Eff.Inner.Removeltem -> flow {...}
Eff.Inner.ObserveFavUpdates -> .
is Eff.Inner.Analytics.ItemClick -> TODO()
1s Eff.Inner.Analytics.ItemFavoriteClick -> TODO()

123



I’'m
d
on
e
W
ith
V
e
r
bo
S
e
C
o
d
e




Analytic in Store

internal class FavoritelListStore(
effectHandler: FavoriteEffHandler,
initialState: State = State(LCE.Loading()),
) : CoroutinesStore<Msg, State, Eff>(
name = "FavoritelListStore",
reducer FavoriteFeature.reducer,
initialState initialState,
initialEffects = setOfNotNull(
Eff.Inner.LoadFav. takeIf {
initialState == State(LCE.Loading())

}
Eff.Inner.ObserveFavUpdates

) 1
effectHandlers = listOf(effectHandler.adaptCast())
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Listen for store updates!

internal class FavoriteListStore(

) ¢ CoroutinesStore<Msg, State, Eff>(

) 1

init {
coroutinesScope.launch {
storeUpdates.collect { (msg, oldState, newState, effects) =->
when (msg) {
1s Msg.Outer.ItemClick ->

favoriteAnalytics.itemClick(msg.1d, i1sFavorite = true)

1s Msg.Outer.RemoveFavorite ->
favoriteAnalytics.changeFavoriteClick(msg.1d, desiredFavorite = false)

else -> Unit
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Listen for store updates!

internal class FavoriteListStore(

) ¢ CoroutinesStore<Msg, State, Eff>(

init {
coroutinesScope. launch {
storeUpdates.collect { (msg, oldState, newState, effects) ->
when (msg) {
1s Msg.Outer.ItemClick ->

favoriteAnalytics.itemClick(msg.1d, 1sFavorite = true)
1s Msg.Outer.RemoveFavorite ->
favoriteAnalytics.changeFavoriteClick(msg.1d, desiredFavorite = false)

else -> Unit
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Listen for store updates!

when (msg) {
1s Msg.Outer.ItemClick ->
favoriteAnalytics.itemClick(msg.1d, i1isFavorite = true)
1s Msg.Outer.RemoveFavorite ->
favoriteAnalytics.changeFavoriteClick(msg.1d, desiredFavorite = false)
else -> Unit
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What we have learned from Favorite

‘ Store for specific task (SRP)

a Aggregate stores using bindings

e Lifecycle - hand