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Alexey Bykov

Android Software Engineer @Revolut
* Ex-hockey-player
* 4 yearsin Android

* EX: Programm Committee of Podlodka

* EX: AppsCont, Android Academy MSK
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Cnoco6bl paboTtbl ¢ AAHHBIMMW




1. Network only

Get data




2. Network first

Get data
ViewModel —
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2. Network first

— [Monb30oBaTenb XaetT

— Taxeno macwtabupoBatb

— JInwHwme http-3anpochl

+ MparmMaTnyHo ana MVP

+ AKTyaJibHble laHHble



3. Cache only




3. Cache only

— JlaHHble HeaKTyaNbHbl (MHOrAA)
— Taxeno macwtabuposaTtb

— Bcerpa noka3sbiBaeM ProgressBar

— MopraHuna v3-3a IMLIHEero TpeunauHra

+ Jlerko caenartb
+ Bcé ewé nparmatuyHo ana MVP
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4. Cache first




4. Cache first

— Ul State ditfing

— Jlerko BbICTpenunuTb B HOI'y

+ OT13BIBUUBBIN UX

T+ MacwTabupyemo
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“"Kakou nopxon
MHe BbIGpaTb?”’

13



Bce 3aBucur

Cpoku
PecypcCbl KOMaHADbI

AKTYaJIbHOCTb AAHHbIX

14



Mbi Bbi6panu CacheFirst, ¢
HECKOJNIbKMMU SMUTAMM




He6onbwon npoexr

9




Heb6onbwaa komaHaa

N







er

IlpoekT pacr
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Pacter " KOMOHA
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Mpob6nembl



#1 DataSource B-e-3-g1-e




#2 PasHblie noaxonbl

BehaviorSubject

DBS concatMap network

Network stream + onErrorResumeNext DBS

23



#3 ErrorHandling Be3pne?

Data layer
Domain layer

Presentation layer

View layer

24



Repository kypunbwumka

Interface Repository {

fun getUser(): Single<User>
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Repository kypunbwumka

interface Repository { _ 1aHHbIe CBeXuee

fun getUser(): Single<User>

26



Repository kypunbwumka

interface Repository { _J1aHHbIe CBeXue?

fun getUser(): Single<User>4<—— A owinbKa BO3IMOXXHa®
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Repository kypunbwumka

interface Repository { _J1aHHbIe CBeXue?

A oluinbkKka BO3IMOXKHaA?®

fun getUser(): Single<User><—

~OTBET CUHXPOHEH?
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Repository kypunbwumka

interface Repository { _J1aHHbIe CBeXxuee

A oluinbkKka BO3IMOXKHaA?®

fun getUser(): Single<Use ‘ o

‘

~OTBET CUHXPOHEH?
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bonu #1

AybnuposaHue Hitp-3anpocos

JNinwHum threading

JinwHune loading-bars

30



bonun #2

JlybnupoBaHue Koaa

ABTOBOYCHbIN hakTOp

MeaneHHasa pa3paboTka

JlymaTtb 6onblue, 4yeM HaAo

31



Llenb:
[Mokazarb peweHue 3TUX 6onen




Bbl y3HOeTE:

1. Kak penatb 3TO C Rx
2. NpakTukun, npoBepeHHbIe Ha npoje

3. Kak Rx paboTtaeT noa kKanotom

33



DOHYC:
1. Kak aenatb 310 € Rx/ Kotlin Flow

2. NpakTukun, npoBepeHHbIe Ha npoje

3. Kak Rx/Kotlin Flow paboTaeT noa kKanotom

34



Revolut

| 3 Apps: Retail, Business, Junior
Cl > 400 mopyneu n > 150 Repository

= 99% Ha Kotlin

'
63 devs ‘ 63 devs

35






1. Ynyywaem crparermio
KeLWnpoBaHUS



Cache first




Two-level caching




3 NnamaTtTy ecyim eCtb

40



Empty/Expired?




M3 ctopaxa

42



Nnem B ceTb

43



Ilwuem B ctopax

44



[Tluwiem B Nnamarthb

45



OtTnaem cHoBGO

46



Two-level caching

1. BbiCcTpee

2. CUHXpOHHOeE BbINOJIHEHUe

47



CHXpOHHDbIM KOA Ha Rx?

48



Rx: CMUHXpPOHHOE BbINOJIHEHME

print(“Before™)

Observable.just(1)
.subscribe {
print(“Body”)
h

print(" After")
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Rx: CMUHXpPOHHOE BbINOJIHEHME

print(“Before”) 4+——————

Observable.just(1)
.subscribe {
print(“Body”)
h

print(" After")
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Rx: CMUHXpPOHHOE BbINOJIHEHME

Observable.just(1)
.subscribe {

}

print(““After")

S



Rx: CMUHXpPOHHOE BbINOJIHEHME

Observable.just(1)
.subscribe {

}

print(" After")

52



2. APl pna paspabotTumkos




Repository 3popoBoro uenoseka

Interface Repository {

fun observeUser(forceUpdate: Boolean): Observable<Data<User>>

;

54



Ilon>kHbl ymeTb OOHOBNATH

forceUpdate: Boolean

55



llpenocraeBnarb Aeranm oTBeTa

Data<User>

56



LCE-Pattern



Loading, Content, Error Pattern



Simple implementation

data class Data<out 1>(
val content: 1?7 = null,
val error: Throwable”? = null,
val loading: Boolean = false

)

59



Ho 3auem?

60



OTKpbINu 3kpaH — AAaHHbIE U3 Kewa

force reload = false

61



NaHHbix B Kewe Her ¢/

force reload = false

62



IloKkasbiBaeM 3AarpysKy

force reload = false

63



[loka3biBaem npaHHbie 3 DB

force reload = false

64



[Toka3sbiBaem AaHHbIe U3 CeTh

force reload = false

65



ForceReload = true

force reload = true

66



Kew c 3arpyskom

force reload = true

—

67



IlaHHbIE U3 cetv

force reload = true

68



ELWEé oaMH BaApUAHT

force reload = true

69



JlaHHBbIX B Kelwe HeT

force reload = true

70



Ho ectb B DB

force reload = true

71



Ho vHTepHerta Hert :/

force reload = true

72



3. BcnomuHaem paboty RX



Llenouka

Observable.just(“Hey")
.doOnSubscribe { }
.subscribeOn(Schedulers.io())
.0bserveOn(Schedulers.computation())
.subscribe {

}

74



Ha xakom notoke orpaboraer doOnSubscribe?

Observable.just(“Hey")

.doOnSubscribe { }

.subscribeOn(Schedulers.io())
.0bserveOn(Schedulers.computation())
.subscribe {

1. Ha notoke noanucku
2. Ha lO

3. Ha computation }

4. Nnorapa Ha |O, nHorpa Ha computation

75



Ha xakom notoke orpaboraer doOnSubscribe?

Observable.just(“Hey")
.doOnSubscribe { }

.subscribeOn(Schedulers.io())
Ha 1O .obserngn(ScheduIers.computation())
.subscribe {

}

76



Yananunun doOnSubscribe

Observable.just(“Hey")
.subscribeOn(Schedulers.io())
.0bserveOn(Schedulers.computation())
.subscribe {

}

77



Kakoun subscribeOn 6yner BoinonHeH?

Observable.just(“Hey”)

.subscribeOn(Schedulers.io())

.subscribeOn(Schedulers.io())
——».subscribeOn(Schedulers.io())

3. Bce 4 sbinonHsaTcs .observeOn(Schedulers.computation())

.subscribe {

2. Bot sTOT

}

78



Kakoir subscribeOn 6yper sbinonHen?
Observable.just(“Hey”)
.subscribeOn(Schedulers.io())
.subscribeOn(Schedulers.io())
Bce BbinoOnHATCS
)
)

.subscribeOn(Schedulers.io

(
.subscribeOn(Schedulers.io(
.0bserveOn(Schedulers.computation())
.subscribe {

}

79



BepHémca kK HOWMM 6apaHam

Observable.just(“Hey")
.doOnSubscribe { }
.subscribeOn(Schedulers.io())
.0bserveOn(Schedulers.computation())
.subscribe {

}

80



Tyt 3 arana



Tyt 3 aTrana

1. Co3npaHne NCTOYHUKOB

2. Moanncka NCTOYHUKOB

3. Emitting AAHHbIX

82



Tyt 3 arana

1. Co3npaHne NCTOYHUKOB

83



Llenouka

Observable.just(“Hey")
.doOnSubscribe { }
.subscribeOn(Schedulers.io())
.0bserveOn(Schedulers.computation())
.subscribe {

}

84



Co3znaHue: Just

Observable.just(“Hey”)

85



CosznaHme: doOnSubscribe

.doOnSubscribe { }

o doOnSubscribe

86



AXPAHUT CCbIJIKY HOA CTPUM BbILUE

$ Observable.just(“Hey")
.doOnSubscribe { }

Store up stream

doOnSubscribe
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CosnaHme: subscribeOn

+.doOnSubscribe { }
Store up stream | .subscribeOn(Schedulers.io())

o doOnSubscribe subscribeOn(lO)

88



CospnaHue: observeOn

+.subscribeOn(Schedulers.io())
Store up stream |.0bserveOn(Schedulers.computation())

o doOnSubscribe subscribeOn(1O) observeOn(lO)

89



Hauano noanuckm

.subscribe {

}

dOOnSUbSCI‘ibe SU bscribeOn(IO) ObserveOn(IO)

90
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Tyt 3 aTrana

2. Moanncka NCTOYHUKOB

21



NMoanucanuco Ha observeOn

Call subscribe ¢+ observeOn(Schedulers.computation())

- .subscribe {

}

dOOnSUbSCI‘ibe SU bscribeOn(IO) ObserveOn(IO)

92
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Noanucanucb Ha subscribeOn

.subscribeOn(Schedulers.io())
.observeOn(Schedulers.computation())

Call subscribe 1

doOnSubscribe

subscribeOn(IO) . maa  observeOn(IO) e

- o o H T S
Y aadaaii
o8 N
' - 22
XK. g
- \.
LI Y
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Cmenunm tpeny Ha IO

Change thread to 10 .subscribeOn(Schedulers.io())

doOnSubscrib
e ) -:o
subscribeOn(1O) | e b
. e observeOn(lO) L == S :
G ubscribe
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Noanucanuco Ha doOnSubscribe

.doOnSubscribe { }
.subscribeOn(Schedulers.io())

Call subscribe 1

doOnSubscribe "8 subscribeOn(I0) MEE  observeOn(lO) & M-
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BoinonHunca doOnSubscribe

.doOnSubscribe {
Will be executed on 10

;

doOnSubscribe "8 subscribeOn(I0) MEE  observeOn(lO) & M-

96
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NMoanucanucb Ha Just

Call subscribe + Observable.just(“Hey”)
‘ .doOnSubscribe { }

¢ doOnSubscribe "B subscribeOn(I0) (BB observeOn(I0) & M-

97




Tyt 3 aTrana

3. Emitting AAHHbIX

98



Just emits

Observable.just(“Hey”)
.doOnSubscribe { }

Emit “Hey”

99

ey doOnSubscribe T & subscribeOn(IO) L g observeOn(IO) L ceseny




doOnSubscribe emits

.doOnSubscribe { }

{ Emit “Hey”
.subscribeOn(Schedulers.io()) |

100

Caame doOnSubscribe L g subscribeOn(IO) T8 observeOn(l0Q) 7 -



subscribeOn emits

.subscribeOn(Schedulers.io())

| Emit “Hey”
.observeOn(Schedulers.computation()) +

101

Cmeany  doOnSubscribe Lo subscribeOn(IO0) 3 observeOn(IO) T =



subscribeOn emits

.observeOn(Schedulers.computation()) Change thread to

computation

102

sy doOnSubscribe L aaa subscribeOn(lIO) L& observeOn(l0) [ -



subscribeOn emits

.observeOn(Schedulers.computation()) l Emit “Hey”
.subscribe { '

}

doOnSubscribe g m  subscribeOn(IO0) T2 observeOn(IO) T = Subscribe

103




4. Peanusyem




UTO HOM HY)XXHO?

1. RuntimeCache: ConcurrentHashMap

105



UTO HOM HY)XXHO?

2. Subject: PublishSubject

106



He 3a6biBaem npo notoko6e30nacHoCTb

2. Subject: PublishSubject().toSeriallized()

107



Cxema pabortbl

~Empt Memory Has value——
\J
- v
{ TR J [Dam( , loading = forceReloadﬂ

v

Empty—— Database —Has value

Put to memory
v
[ Data(null, loading = true) ] E)am( loading = frue)\

| .

Force reload?

—Success Network Error N

v

v
[ Put to memory and DB l
Data(network, loading = false)

Data( Or Or
loading = false,
error = NetworkException)

- 108



llpoBepsem NAMATb, SMUTUM

~Empty ~. Memory = Has value ~

A

[ v
SRR RN ] {Data( , loading = forceReload) l

109




——Empty——__ Database -~ Has value ~

! ————
Data(null, loading = true) Data OMNNNINNRA

—_— £ True Force reload?

o~
-

~——Success Error “




~——Success Error a
v
Put to memory and DB
Data(network, loading = false)

Data(iemoOr OrNuli,

loading = false,
error = NetworkException)

111



1. Ba>xHO, yTO6bI AGHHBIE
6bININ AKTYASIbHbIMMW
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Observable.defer

Y Y Yy

113

http:/ /reactivex.io/ documentation/ operators/ defer.himl



http://reactivex.io/documentation/operators/defer.html

Repository

override fun observeUser(forceReload: Boolean): Observable<Data<User>> =
Observable.defer {

}

114



Repository: loading

Observable.defer {
val fromMemory = memoryCache[‘key’]
val loading = fromMemory == null || forceReload

115



Repository: loading

Observable.defer {
val fromMemory = memoryCache[‘key’]
val loading = fromMemory == null || forceReload

fetchFromStorage(fromMemory)

116



Repository: from storage

private fun fetchFromStorage(fromMemory: User?): Single<Data<User>> =

117



Repository: from storage

private fun fetchFromStorage(fromMemory: User?): Single<Data<User>> =

If (fromMemory != null) {
Single.just(Data(content = memCache))

;

118



Repository: UHaue B DB

else {
dao.getUser()

;

119



Repository: CoxpaHsem B keLu

else {
dao.getUser()
.doOnSuccess { cachedValue ->
memoryCache|“key”] = cachedValue

}
;

120



Repository: subscribeOn(lO)

else {
dao.getUser()
.doOnSuccess { cachedValue ->
memoryCache["key”] = cachedValue

}

.subscribeOn(Schedulers.io())

;

121



Repository: loading

Observable.defer {
val fromMemory = memoryCache[‘key’]
val loading = fromMemory == null || forceReload

fetchFromStorage(fromMemory)

122



Repository: fromNetwork

Observable.defer {

fetchFromStorage(fromMemory)
flatMapObservable { dataFromStorage ->

;

123



Repository: fromNetwork

Observable.defer {

fetchFromStorage(fromMemory)
flatMapObservable { dataFromStorage ->
if (loading) {

;
;

124



Repository: fromNetwork

Observable.defer {

fetchFromStorage(fromMemory)
flatMapQObservable { dataFromStorage ->
iIf (loading) {
[locnhepgoBaTenbHO: 6ba3a 3aTeM CeTb

;
;

125



Repository: fromNetwork

flatMapObservable { dataFromStorage ->
If (loading) {
val data = storageData.copy(loading = true)

;

126



Concat

v

v
C A

Y YV vy
. C H _

http:/ /reactivex.io/documentation/operators/ concat.html 127



http://reactivex.io/documentation/operators/concat.html

Repository: fromNetwork

flatMapObservable { dataFromStorage ->
If (loading) {
val data = storageData.copy(loading = true)

;

128



Repository: fromNetwork

flatMapObservable { dataFromStorage ->
iIf (loading) {
val data = storageData.copy(loading = true)
concat(

)
;
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Repository: fromNetwork

flatMapObservable { dataFromStorage ->
If (loading) {
val data = storageData.copy(loading = true)
concat(
just(data),
fetchFromNetwork(storageData.content, params)

)

130



Repository: fromNetwork

flatMapObservable { dataFromStorage ->
if (loading) {
val data = storageData.copy(loading = true)
subject.onNext(data)

concat(
just(data),
fetchFromNetwork(storageData.content, params)

)
; 1



Merge
I

mee

Y VY
0®,®

Y

http:/ /reactivex.io/documentation/operators/ merge.html 132



http://reactivex.io/documentation/operators/merge.html

Repository: fromNetwork

flatMapObservable { dataFromStorage ->
if (loading) {
val data = storageData.copy(loading = true)
subject.onNext(data)

concat(
just(data),
fetchFromNetwork(storageData.content, params)

)
} 133



Repository: fromNetwork

flatMapObservable { dataFromStorage ->
if (loading) {
val data = storageData.copy(loading = true)
subject.onNext(data)

concat(
just(data),
fetchFromNetwork(storageData.content, params)

.mergeWith(subject)

134



Repository: just return data

flatMapObservable { dataFromStorage ->
If (loading) {

} else {
concat(
just(data),

subject

)
} 135



Repository: No data in DB

.onErrorResumeNext { _: Throwable ->

}
; 136



Repository: No data in DB

.onErrorBesumeNext { _: Throwable ->
val data = Data(content = null, loading = true)

} 137



Repository: No data in DB

.onErrorBesumeNext { _: Throwable ->
val data = Data(content = null, loading = true)
concat(
just(data),
fetchFromNetwork()

)
} 138



Repository: Reactive

.onErrorBesumeNext { _: Throwable ->
val data = Data(content = null, loading = true)
concat(
just(data),
fetchFromNetwork()
.mergeWith(subject)

} 139



2. CUHXPOHHbIN OTBET

140



StartWith
Q0OQ >

Y YV VY Y Yy
» Yo We O

http:/ /reactivex.io/ documentation/ operators/ startwith.html 14



http://reactivex.io/documentation/operators/startwith.html

Repository: Reactive

.onErrorBesumeNext { }

142



Repository: Reactive

startWith(Data(content = fromMemory, loading = loading)

143



3. He sMmmTm opgHM M TE
XXe ACHHbIe

144



Distinct until changed

distinctUnti LlChanged

R O S O O

http:/ /reactivex.io/documentation/operators/ merge.html 145



http://reactivex.io/documentation/operators/merge.html

Repository: Reactive

startWith(Data(content = fromMemory, loading = loading)

146



Repository: Reactive

distinctUntilChanged()

147



4. lNepeuncnonbniyem



Repository

Observable.defer {

fetchFromStorage(memCache, params)
flatMapObservable { storageData ->

}
}

.onErrorResumeNext { _: Throwable ->

}
startWith(Data(memCache, loading = loading))

distinctUntilChanged()

149



API: Input/Output

class DataObservableDelegate<Params : Any, Domain : Any>()

150



APIL: Input

Like userld
Params : Any



API: Output

Observe
Domain : Any>()



Constructor: lNpepnocrasnasem
Kannbxkmn
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APIl: N3 Cetn

class DataObservableDelegate constructor(
private val fromNetwork: (params: Params) -> Single<Domain>

)

154



APl: 13 Khuwa

private val fromMemory: (params: Params) -> Domain? ={ _ => },

155



APIl: N3 6a3bi

private val fromStorage: ((params: Params) -> Single<Data<Domain>>) =
{ params -> Single.error(...) }

156



API: B xaw/6a3y

class DataObservableDelegate constructor(

private val toMemory: (params: Params, Domain) -=>Unit={ _, _ -=> Unit },
private val toStorage: ((params: Params, Domain) -> Unit) ={ _, _ -=> Unit }

)

157



Kon u3 Repository

class DataObservableDelegate constructor(

) {

private val subject = PublishSubject.create<Data<Domain>>().toSerialized()

fun observe(params: Params, forceReload: Boolean = true): Observable<Data<Domain>> =

158
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Repository 3popoBoro uenoseka

private val userDelegate = DataObservableDelegate<Unit, User>(
fromNetwork = { },
fromMemory ={ },
toMemory = { params, user => .... },
foStorage = { params, user => .... },
fromStorage = {params-> ....}

160



Repository: observe User

override fun observeUser(forceReload: Boolean): Observable<Data<User>> =
userDelegate.observe(Unit, forceReload)

161



5. Shared Request



Mpo6bnema




OnMHAKOBbIN KOHTEHT

164



OnMHAKOBbIN KOHTEHT

165
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Force reload = true

N
A
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5.1 Connectable observable




Connectable observable

1. ObwmKn CTpUM AaHHbIX

2. He HaunHaroT paboTy npu subscribe()

3. BbinonHATCA Npun connect()

170



MpocTron npumep

val users: Observable<String> = getFromNetwork()

171



Nenaem Connectable

val users: Observable<String> = getFromNetwork().publish()
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Nenaem Connectable

val users: ConnectableObservable<String> = getFromNetwork().publish()

173



[ToanucbiBaemcs

val users: ConnectableObservable<String> = getFromNetwork().publish()
users.subscribe()

users.subscribe()
users.subscribe()

174



[No6aesnsem connect

val users: ConnectableObservable<String> = getFromNetwork().publish()
users.subscribe()
users.subscribe()

users.subscribe()

users.connect() /bes Hero He 3apaboTaeT MCTOYHUK

175



[No6aesnsem connect

val users: ConnectableObservable<String>

getFromNetwork().publish()

users.subscribe() ¢
users.su bSCribe() S— O6LLMIA 3anpPoC
users.subscribe () g

users.connect() /bes3 Hero He 3apaboTaeT NCTOYHUK

176



Connectable observable

1. publish().



RefCount

http:/ /reactivex.io/ documentation/ operators/ refcount.html h



Connectable observable

2. share()



Kak 6bino

val users: ConnectableObservable<String> = getFromNetwork().publish()
users.subscribe()
users.subscribe()

users.subscribe()

users.connect() /bes Hero He 3apaboTaeT MCTOYHUK

180



No6asnsem share()

val users: Observable<String> = getFromNetwork().share()
users.subscribe()
users.subscribe()

users.subscribe()

users.connect() /bes Hero He 3apaboTaeT MCTOYHUK

181



Yonansem connect

val users: Observable<String> = getFromNetwork().share()
users.subscribe()

users.subscribe()
users.subscribe()

182



Cnenaem ewe onHy
abcTpakuuio

183



SharedObservableRequest

class SharedObservableRequest<Params, Result>(
private val load: (params: Params) -> Observable<Result>

)

184



CoxpaHsem 3anpocol

class SharedObservableRequest<Params, Result>(
private val load: (params: Params) -> Observable<Result>

) 1

private val requests = HashMap<Params, Observable<Result>>()

185



Return shared data

fun getOrLoad(params: Params): Observable<Result> = Observable.defer {

186



Return shared data

fun getOrLoad(params: Params): Observable<Result> = Observable.defer {
synchronized(requests) {
requests[params]?./et{ cachedShared ->
return @defer cachedShared

}

187



Make request

fun getOrLoad(params: Params): Observable<Result> = Observable.defer {
synchronized(requests) {
requests[params]?.let { cachedShared ->
return @defer cachedShared

}

val newShared = load(params)

}
}

188



Make request

fun getOrLoad(params: Params): Observable<Result> = Observable.defer {
synchronized(requests) {
requests[params]?./et { cachedShared ->
return @defer cachedShared

}
val newShared = load(params)
.doFinally {
synchronized(requests) { requests.remove(params) }
}

189



Make request

fun getOrLoad(params: Params): Observable<Result> = Observable.defer {
synchronized(requests) {

requests[params]?./et{ cachedShared ->
return @defer cachedShared

}

val newShared = load(params)
.doFinally {

synchronized(requests) { requests.remove(params) }

}

requests[params] = newShared
return@defer newShared

} 190
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http:/ /reactivex.io/documentation/operators/ refcount.html



http://reactivex.io/documentation/operators/refcount.html

Make request

fun getOrLoad(params: Params): Observable<Result> = Observable.defer {
synchronized(requests) {

requests[params]?./et{ cachedShared ->
return @defer cachedShared

}

val newShared = load(params)
.doFinally {

synchronized(requests) { requests.remove(params) }

}

requests[params] = newShared
return@defer newShared

} 192



Connectable

fun getOrLoad(params: Params): Observable<Result> = Observable.defer {
synchronized(requests) {
requests[params]?./et { cachedShared ->
return @defer cachedShared

}

val newShared = load(params)
.doFinally {

synchronized(requests) { requests.remove(params) }

}
replay(1)
refCount()

requests[params]| = newShared

return @defer newShared
} 193



[locne, BcTpoum

SharedRequest B DataObservableDelegate

194



6. Custom scheduler



BcnomHMM: cMHXPOHHDbIUM RX

Log(“Before™)

Observable.just(1)
.subscribe {

Log(“Body”)
h

Log.i("After")

196



PeanbHbim Presenter

view.setName(“Bojack™)

Interactor.observeUser(forceReload = false)
.subscribe(::updateProfile)

view.setSurname(“Horsrman”)

197



observeOn

.observeOn(AndroidSchedullers.mainThread())
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PeanbHbim Presenter

view.setName(“Bojack™)

interactor.observeUser(forceReload = false)

.observeOn(AndroidSchedullers.mainThread())
.subscribe(::updateProfile)

view.setSurname(“Horsrman”)
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PeanbHbim Presenter

view.setName(“Bojack™)

interactor.observeUser(forceReload = false)

.observeOn(AndroidSchedullers.mainThread())
.subscribe(::updateProfile)

view.setSurname(“Horsrman”)
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PeanbHbim Presenter

view.setName(“Bojack™)

interactor.observeUser(forceReload = false)

.observeOn(AndroidSchedullers.mainThread())
.subscribe(::updateProfile)

view.setSurname(“Horsrman”)
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Ho nouemy?
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AndroidSchedullers.mainThread()

HandlerScheduler(new
Handler(Looper.getMainLooper()), false);
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BHyTpeHHoct HandlerScheduller

public Disposable schedule(Runnable run, long delay, TimeUnit unit) {

Message message = Message.obtain(handler, scheduled);

handler.sendMessageDelayed(message, unit.toMillis(delay));
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1. Monyuaem coobuieHue u3 nyna

Message message = Message.obtain(handler, scheduled);
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2. Ornpasnsem B ouepenb

I';;ﬁdler.sendI\/IessageDeIayed(message, unit.toMillis(delay));

206



6.1 BcnommnHaem kKak paboraer
Handler/Looper/MessageQueue




Producer/Consumer pattern



Looper

YnpaBnaet MessageQueue

Thread-local Ha noToOK

209



Looper noToka

static final ThreadlLocal<lLooper> sThreadlLocal = new ThreadlLocal<Looper>();

public static @Nullable Looper myLooper() {
return sThreadLocal.get();

;
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Handler

OTtnpaBnset/lMonyuaer coobweHns B MessageQueue

Hanpamylo cBda3aH € Looper
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Create Handler() internals

public Handler(@Nullable Callback callback, boolean async) {
mLooper = Looper.myLoopen);

;
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MessageQueue

OTcytcTBYeT Nyb6nnuHbin API

Ob6pabartbiBaeT coobleHusa ot Handler

213



MessageQueue

Pending

214



Handler: send message

Handler

215



O6paborka coobuweHnm

MessageQueue

216



Looper: next message

MessageQueue

Looper

mee . Queve.next .
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Message:handler:dispatch

MessageQueue
Handler T Looper Message
Send message : " . ; mmmes Queve.next g AnEIet::

'~ dispatchMessage i
|

y

~‘
\~
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lIpyuMHa 3aaepIXKKu

MessageQueue

Handler Message

Send message N Queve.next N handler::

'~ dispatchMessage i
7 /

3
\~
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6.2 Npem 6e3 ouepenm



ImmediateHandlerScheduller

Message message = Message.obtain(handler, scheduled);

If (Looper.myLooper() == handler./ooper && delay <= 0) {
handler.dispatchMessage(message)

} else {
handler.sendMessageDelayed(message, unit.toMillis(delay))

;
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PeanbHbim Presenter

view.setName(“Bojack’™)

interactor.observeUser(forceReload = false)

.observeOn(RxDataAndroidSchedullers.mainThread())
subscribe(::updateProfile) P 2

view.setSurname(“Horsrman”)
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UTO MOXKEeT NOUTU He TAK:

Poct ANR c poctomMm cTpumoB
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7. Ctparermmn o6HOBNEHUA [AHHDbIX



Time-Based

225



7.1 [lenaem ewé oagHy abcrpakumio




1. ForceReload

class TimeBasedForceReloadStrategy<Params : Any>
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Update 3aBucnut otnapamertpos

Like userld

Params

228



Store timestamp

class TimeBasedForceReloadStrategy<Params : Any>(
private var storeTimeStamp: ((key: Params, timelnMills: Long) -> Unit)

)
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Get timestamp

class TimeBasedForceReloadStrategy<Params : Any>(
private var storeTimeStamp: ((key: Params, timelnMills: Long) -> Unit),
private var getTimeStamp: (key: Params) -> Long?

)
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Life time

class TimeBasedForceReloadStrategy<Params : Any>(
private var storeTimeStamp: ((key: Params, timelnMills: Long) -> Unit),
private var getTimeStamp: (key: Params) -> Long?,
private val lifeTimelnMillis: Long

231



Store timestamp

fun storeTime(params: Params) {
storeTimeStamp.invoke(params, DateTime.now(). millis)

;
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ForceReload = true :D

fun calculateForceReload(forceReload: Boolean, params: Params): Boolean = when {
forceReload -> true

}
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Last update is null

fun calculateForceReload(forceReload: Boolean, params: Params): Boolean = when {
forceReload -> true
getLastUpdateTime(params) == LAST_UPDATE_TIME_EMPTY -> true

}

234



Cache expired

fun calculateForceReload(forceReload: Boolean, params: Params): Boolean = when {
forceReload -> true
getLastUpdateTime(params) == LAST_UPDATE_TIME_EMPTY -> true

else -> isExpired(params)

;
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7.2 Ucnonb3zyem B Repository



Co3paéem crparermio

private val userForceReloadStrategy = TimeBasedForceReloadStrategy<String>(
storeTimeStamp = { key, timelnMillis => memoryCachel[key] = timelnMillis },
getTimeStamp = { key => memoryCachelkey] },
lifeTimelnMillis = TimeUnit.MINUTES.toMillis(1)

)
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Mo>xxeTt 6biTb: Prefs, Memory Cache

storeTimeStamp = { key, timelnMillis -=> memoryCachelkey] = timelnMillis },
getTimeStamp = { key => memoryCachelkey] },

238



Observe user

forceReload

239



Observe user

userForceReloadStrategy.calculateForceReload(
forceReload,
"params_key_withdrawal_limits”
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AnbTepHaTusea

Latest Recently Used (LRUCache)



RxData

imp lementation 'com.revolut.rxdata:dod:1.2.5"
imp lementation 'com.revolut.rxdata:core:1.2.8"

=]}

F "%

- E https:/ / github.com/revolut-mobile/RxData
Th |
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https://github.com/revolut-mobile/RxData

8. Extensions




Observable Extensions

extractContent() //Mannut KOHTEHT eC/iv OH eCThb

extractDataOrError() //Mannut KOHTEHT ec/in OH eCTh UAN Knaaet olmnbkry
extractDatalfloaded() //Mannut kouteuT ecnmn ox ectb u ecnu loading = false
skipWhileLoading() //Knér, korpa loading 6yner false

combinelatestData() //KombuHupyer ncroudmkm paHHbix ¢ Data

https:/ / github.com/revolut-mobile /RxData/tree / master/ core /src/main/java/com/revolut/rxdata/core / extensions
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https://github.com/revolut-mobile/RxData/tree/master/core/src/main/java/com/revolut/rxdata/core/extensions

C RX 3akoHuYMnm
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[yrn ckasan
Tbl HE PEKOMEHAO0BAHHbIN



% % % % — A _l\
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9. Flow dat!




Daxtbl 0 Flow

1. CrabuneH c 1.3.0 (current 1.4.0)

2. PekoMeHAOBaH ryriaom
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[ToMmHUTE LENOUKY?

Observable.just(“Hey")
.doOnSubscribe { }
.subscribeOn(Schedulers.io())
.0bserveOn(Schedulers.computation())
.subscribe {

}
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FlowOf

252



OnStart

flowOf("Hey")

.doOnSubscribe { } onStart{ }

253



FlowOn

.subscribeOn(Schedulers.io()) —————————————4 flowOn(Dispatchers.l0)
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FlowOn

.subscribeOn(Schedulers.io()) e

flowOn(Dispatchers.l0)

9TO He COBCEM TO XXe camoe
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CoroutineScope

x CoroutineScope(Dispatchers.Default).launch {

.observeOn(Schedulers.computation()) +.

256



Collect

SUDSCIDE { e

- COllect {

} )

257



Te >xe warn uto u B Rx

1. Co3npaHne NCTOYHUKOB

2. Moanncka NCTOYHUKOB

3. Emitting AAHHbIX

258



10. Threading: Rx vs Flow



RX: SubscribeOn

Observable.just(“Hey")
.doOnSubscribe { }
.subscribeOn(Schedulers.io())
.subscribe {

;
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RX: up stream

Observable.just(“Hey")
.doOnSubscribe { } |
.subscribeOn(Schedulers.io()) |
.subscribe {

;

261



RX: up stream and down

Observable.just(“Hey")
.doOnSubscribe { } |
.subscribeOn(Schedulers.io())
.subscribe { |

}

262



RX: up stream and down

Observable.just(“Hey")
.doOnSubscribe { } |
.subscribeOn(Schedulers.io())
.subscribe { |

}

CnomaTtb NOTOK B bonbLUOW
LEenoYKe OYEeHb Nerko
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y

., Flow: Context preservation



FlowOn

CoroutineScope(Dispatchers.Main).launch {
flowOf("Hey")
.map{ }
flatMapConcat {
someSyncCode()
flowOf("")
.onkEach {}
flowOn(Dispatchers.l0)
}
flowOn(Dispatchers.Default)
.collect{ }
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Collect: TapaHTUpOBAHHO Ha Mmain

CoroutineScope(Dispatchers.Main)

.collect{ }

266



flowOn: M3meHseT KOHTEKCT TONBKO Upstream

CoroutineScope(Dispatchers.Main)
4 flowOf("Hey")

.map{ }
flatMapConcat {

}
flowOn(Dispatchers.Default)

.collect{ }
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SomeSyncCode — vacrs crpuma flatMapConcat

CoroutineScope(Dispatchers.Main)
4 flowOf("Hey")

.map{ }
flatMapConcat {

someSyncCode()

}
flowOn(Dispatchers.Default)

.collect{ }
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FlowOn(10)

CoroutineScope(Dispatchers.Main)
flowOf("Hey")
map{ }
flatMapConcat {
someSyncCode()
flowOf("")
.onEach { } |
flowOn(Dispatchers.IO) |

}
flowOn(Dispatchers.Default)

.collect{ }
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11. Yro nomeHsanocor B peanusauun?



HTO NOMEHANOoCh B peanmsaumm

C 4

PublishSubject.toSeriallized()

271



HTO NOMEHANOoCh B peanmsaumm

C 4

PublishSubject.toSeriallized() » MutableSharedFlow
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HTO NOMEHANOoCh B peanmsaumm

C 4

PublishSubject.toSeriallized() » MutableSharedFlow

subscribeOn

273



HTO NOMEHANOoCh B peanmsaumm

C 4

PublishSubject.toSeriallized() » MutableSharedFlow

* flowOn

subscribeOn

274



HTO NOMEHANOoCh B peanmsaumm

C 4

PublishSubject.toSeriallized() MutableSharedFlow
subscribeOn flowOn
onErrorResumeNext catch + emitAll

concat onCompletion + emitAll
defer flow + emitAll
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12. Immediate scheduler




TunuuHasa pabora

CoroutineScope(Dispatchers.Main).launch {
delegate.observe(params = Unit, forceReload = true)
.collect {
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TunuuHasa pabora

Dispatchers.Main

278



Immediate

Dispatchers.Main.immediate
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13. Shared request



Merged!

k https:/ / github.com/Kotlin/kotlinx.coroutines/pull /2069
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SharedRequest

replay(1).refCount() =~ == .shareIn(scope = CoroutineScope(Dispatchers.IO),
started = SharingStarted.WhileSubscribed(),
replay = 1)
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FlowData

imp lementation TBD
ll E
T‘. l-'..

r:'
Ot

https:/ / github.com/NoNews/FlowData
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https://github.com/NoNews/FlowData

[MepeBon ¢ RX Ha Flow

Migration.kt, noét ¢ flow u3 Kopobkn
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IIvumre npamo B Rx-ctune

Migration.kt, noét ¢ flow u3 Kopobkn

flowOf(“1")-ebserveOnrH
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IIvumre npamo B Rx-ctune

Migration.kt, naér c tlow n3 Kopobkm

flowOf(“1")-ebserveOnrH

@Deprecated(message = "Collect flow i1n the desired context instead", level = DeprecationLevel.ERROR)
public fun <T> Flow<T>.observeOn(context: CoroutineContext): Flow<T> = noImpl()
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Uto npenarb ¢ overdraw?

RecyclerView-based

Litho

Compose (in beta)
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HTO Nnonyumnm

TpebyeTca TONbKO peann3oBaTb abcTpakuum
Jlerko oTKka3saTbCA OT CJZI0E€B KeLnpoBaHUA
HeT cobna3sHa peanun3soBartb offline B domain
Henb3a HAPYLWWNTb KOHTPAKT CTpaTerun
bbICTPbIN peHAePUHI 3KPAaHOB

Ob6bHOBNEeHUe BCero KOHTeHTa U3 o4AHOIro MecTa
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[lones3sHble CChbINIKW

1. https: / /bit.ly/36dDv2N (C. Pa6os, Rx + Flow)

2. https://bitly/32pNIgl (P. SlusiHa, crates npo Reactive Data Flow)

3. https://bitly/2IfQJvH (/1. MosuaHn, A. Brikos, [1. LLlerensckumii, Recycler-Based)

4. https://bitly/38owRt1 (P dukiHa, noknaa npo Reactive Data Flow)

5. https:/ /bit.ly/38nfol1 (V. Drobushkov, From RxJava to KotlinFlow)

6. https://bitly/35bmlKm (P. Ennsapos, Asynchronous Data Streams)
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https://bit.ly/38owRt1
https://bit.ly/38nfol1
https://bit.ly/35bmLKm

Alexey Bykov Android Software Engineer @ Revolut
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