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DyHKUMOHA/IbHOE peaRTUBHOE

nporpammmpoBaHue (FRP)

1) ®yHKUMoHanbHoe. OCHOBHOW 3NeMeHT — hYHKLNW.

2) PeaktuBHoe. [porpaMMmupoBaHmne ¢ aCUHXPOHHbIMU NOTOKaMMU
OAHHbIX.

3) ®yHKUMOHaNbHOE peaKTUBHOE NPOrpaMMUpPOBaHME —
nporpaMmMupoBaHne ¢ aCUHXPOHHbIMW MNOTOKaAMW LaHHbIX,

KOTOpble MaHUMNYINPYHOTCS C MOMOLLbIO PasfMyHbIX QYHKLIUNA.



YT0 TaKkoe NOoTOK AaHHbIX?

a) Jlobble 06BHEKTbI U NPUMUTUBDI

b) Jltobas nocnenoBaTeNbHOCTb OOGBHEKTOB U MPUMUTUBOB

c) beckoHeyHble nocnenoBaTeNbHOCTH

d) Jlto6oe cobbiTre (BBOA TEKCTA, KIIMK Ha KHOMKY M TakK Aanee)



BBOA TEKCTa KaK MOTOK AAaHHbIX

editText.observeChanges ()
.debounce (500, TimeUnit.MILLISECONDS)
.map (String: :toLowerCase)
.flatMap (this::findPerson)
.subscribeOn (Schedulers.io())
.0bserveOn (AndroidSchedulers.mainThread())
.subscribe (person —-> {}, throwable -> {});



RxJava

O6ecnevyeHne MHOIOMNOTOYHOCTHU

—

2) YnpaBneHue NoTOKaMW AaHHbIX
3) 06paboTka oLnNb0oK
4) KpacuBbIih U KOMNAKTHbIN KoA, (Mpw Ucrnonb3oBaHUn NSmMb6aa-

BbIpa>KeHWI)



[TaTTepH Observer
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[TOTOK AaHHbIX
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Co3zaeM NOTOK AAaHHbIX

Observable<Integer> observable = Observable.just(l, 2, 4);



—
[lognurcbiBaeMca Ha NMOTOK AAaHHbIX

Observable<Integer> observable = Observable.just(l, 2, 4);
observable.subscribe (new Observer<Integer>() {
@override
public void onCompleted() {
// do nothing

@Override
public void onError (Throwable e) {

// do nothing

@Ooverride
public void onNext (Integer integer) {
Log.1(TAG, String.valueOf(integer));

F)s



[lognucbiBaeMca Ha NMOTOK AAaHHbIX

Observable<Integer> observable = Observable.just(l, 2, 4);
observable.subscribe (
integer -> Log.i(TAG, String.valueOf(integer)),
throwable -> {/*handle error*/});



[ToyeMy Observable, a He for?

Observable<Integer> observable = Observable.just(l, 2, 4);
observable.subscribe (integer -> Log.i(TAG, String.valueOf(integer)));

int[] items = new int[]{1l, 2, 4};
for (int value : items) {
Log.1(TAG, String.valueOf(value));



T — |
RXx vs for

//RxJava
Observable.just(l, 2, 4, 8, 16, 32, 64)
.filter (integer -> integer >= 13)
.map (String: : valueOf)
.subscribe (value -> Log.i(TAG, value));

//For
int[] items = new int[]{1, 2, 4, 8, 16, 32, 64};
for (int value : items) {
if (value >= 13) {
String s = String.valueOf(value);
Log.1i(TAG, s);



//RxJava
Observable.just(l, 2, 4, 8, 16, 32, ¢©4)
RX VS for .filter (integer —-> integer >= 13)
.map (String: : valueOf)
.subscribeOn (Schedulers.io())
.0bserveOn (AndroidSchedulers.mainThread())
.subscribe (value -> Log.1i(TAG, value));
//For

EXECUTOR.execute (() —> {
int[] items = new int[]{1, 2, 4, 8, 16, 32, 64};
for (int value : items) {
if (value >= 13) {
String s = String.valueoOf(value);
HANDLER.post (() —-> Log.i(TAG, s));

4 I



Observable.from

@NonNull

public static Observable<Integer> from() {
List<Integer> values = new ArrayList<>();
values.add (5) ;
values.add(10) ;
values.add(15);
values.add (20) ;
return Observable. from(values) ;



Observable.create oo
¢ public static Observable<Integer> observableWithCreate () {
return Observable.create(subscriber -> {
subscriber.onNext (5) ;
subscriber.onNext (10) ;
try {
//stub long-running operation
Thread.sleep(300);
} eateh (InterruptedException e) {
subscriber.onError (e);
return;
}
subscriber.onNext (15) ;
subscriber.onCompleted () ;

});



Observable.create

Subscription subscription = RxJavaCreate.observableWithCreate()
.subscribeOn (Schedulers.newThread() )
.subscribe (System.out: :println);
subscription.unsubscribe () ;



@NonNull
public static Observable<Integer> observableWithCreate () {
Observable.create )
return Observable.create(subscriber —-> {
subscriber.onNext (5) ;
subscriber.onNext (10) ;

//stub long-running operation
Thread.sleep(300);

} eateh (InterruptedException e) {
subscriber.onError (e) ;

-

return;

}

if (!subscriber.isUnsubscribed()) {
subscriber.onNext (15) ;

}

subscriber.onCompleted () ;

)i



Observable.fromCallable

Observable. fromCallable(new Callable<List<Integer>>() {
@Ooverride
public List<Integer> call() throws Exception {
//some long-running operation

return getUserIdsFromDatabase() ;

});

Observable.fromCallable(() -> getUserldsFromDatabase());



Observable. Co3aaHue nocaegoBaTe/IbHOCTU

Observable.empty BepHeT Tonbko onCompleted
Observable.error BepHeT TONIbKO ONnError
Observable.never HU4ero He BepHeT

values.subscribe(
val -> System.out.printIn("Received: " + val),
error -> System.out.printin("Error: " + error),
() -> System.out.printin("Completed")

)



subscribeOn 1 observeOn

1) Koa noanucumnka (observer) BbINONHAETCA B MOTOKE, NepefaHHOM
B observeOn

2) Kopg noToKa AaHHbIX BbINOJIHAETCS B NOTOKE, NepefaHHOM B
subscribeOn

return observable
.subscribeOn (Schedulers.io())
.0bserveOn (AndroidSchedulers.mainThread()) ;



e —
Schedulers

1) Schedulers.io() — BbINONHEHWE 3aa4, KOTOPbIE HE CUJTbHO Harpy»atoT
npoLeccop, HO ABNAIOTCA A0JINTMMU: CeTEBbIE 3anpochbl, 6asa AaHHbIX

2) Schedulers.computation() — T)Xenble BblYMCAUTENbHbIE 3a[a4M,
Harpyxatowmne CPU

3) Schedulers.newThread — HOBbIV NOTOK A8 KaXKA01 HOBOW 3agaun

4) Schedulers.immediate() — BbINONHEHNE 3a4a4M B TOM XK€ MNOTOKE

5) AndroidScheduler.mainThread() (RxAndroid) — rnaBHbIh noTok Android-

MPUIOXEHUA



Transformer

OanHaKoBbIN KOA AJ19 KaXXA0oro ceTeBoOro 3anpoca

return Observable.just(l)
.subscribeOn (Schedulers.io())
.observeOn (AndroidSchedulers.mainThread()) ;



Transformer

public class AsyncTransformer<T> implements Observable.Transformer<T, T> {

@Ooverride
public Observable<T> call (Observable<T> observable) {
return observable
.subscribeOn (Schedulers.io())
.0bserveOn (AndroidSchedulers.mainThread()) ;

Observable. just (1)
.compose (new AsyncTransformer<>());



Transformer

@NonNull
public static <T> ObservableTransformer<T, T> async() {
return observable —-> observable
.subscribeOn (Schedulers.io())
.observeOn (AndroidSchedulers.mainThread()) ;

@NonNull
public static <T> ObservableTransformer<T, T> async (ENonNull f£inal Scheduler background,
@NonNull f£inal Scheduler main) {

return observable —-> observable
.subscribeOn (background)
.observeOn (main) ;



public static <T> ObservableTransformer<T, T> applySchedulersTolbservable() {
Tra n Sfo rm e r return upstream -> upstream

.3ubscribeln (Schedulers.io())

.observeln (AndroidSchedulers.mainThread()):

public static <T> SingleTransformer<T, T> applySchedulersToSingle() {
return upstream -> upstream
.3ubscribeln (Schedulers.io())
.observeln (AndroidSchedulers.mainThread()):

public static CompletableTransformer applySchedulersToCompletable() {
return upstream -> upstream
.3ubscribeln (Schedulers.io())
.0bserveln (AndroidSchedulers.mainThread()):

public static <T> MaybeTransformer<T, T> applySchedulersToMaybe() {
return upstream -> upstream
LsubscribeOn(Schedulers.io())
.0bserveln (AndroidSchedulers.mainThread()):



Observable.map
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Observable.map

observable
.map (integer -> {
int value = integer * 2;
String text = String.valueOf(value); .map (String: : valueoOf)
return text.hashCode(); .map (String: :hashCode) ;

observable
.map (integer -> integer * 2)

});



Observable.filter
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Observable.skip
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Observable.take
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Observable.concat
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Observable.concat

Observable<Integer> first = Observable.just(l, 4, 8);

Observable<Integer> second = Observable.just(2, 6, 9);

Observable<Integer> third = Observable.just("Red", "Hello") .map(String::length);
return Observable.concat(first, second, third);



servable.merge
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Observable.merge

Observable<Integer> first = Observable.just(l, 4, 8);

Observable<Integer> second = Observable.just(2, €, 9);

Observable<Integer> third = Observable.just("Red", "Hello") .map(String::length);
return Observable.merge(first, second, third);



servable.zip
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Observable.zip

Observable<String> names = Observable.just("John", "Jack");
Observable<Integer> ages = Observable.just(28, 17);
return Observable.zip(names, ages, Person::new);



-
Observable.zip

return Single.zip(
api.getRates (locationId)
.map (this: :saveSelectedRates),
api.getReoccurringRates (locationId)
.map (ReoccurringRate.MultipleHolder: :getRates)
.map (this: :getActiveReoccurringRates)
.map (this: :saveReoccurringRate),
api.getBlackouts (locationId, skipExpired: true)
.map (Blackout.MultipleHolder: :getBlackouts)
.map (this: :saveAndMapBlackouts),
Triple: :new)
.toCompletable ()
.compose (RxUtils.applySchedulersToCompletable());



S
Observable.flatMap
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e
Observable.flatMap

.flatMap (new Funcl<List<String>, OCbkservable<String>>()} {

by = |
o

ublic Observable<String>» call (List<String> urls) {
)

return Cbservakle.from(urls

-
r

})

.subscribe(url -> System.out.println(url));

.flatMap(urls -> Cbservable.from(urls))

.subscribe(url -> System.out.println(url));
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RxJava B Android

1) Wcnonb3oBaHue RxJava B Android He orpaHM4yeHo

2) Moppepykka RxJava B Retrofit

3) Peanuzauus ctaHgapTHbIx Ans Android nogxoaoB B peakKTUBHOM

ctune: RxBindings, RxLifecycle n MHOXecTBO gpyrux



RxJava B Retrofit

public interface ComicsService {

@GET ("comics")

Observable<ComicsResponse> comics (EQuery ("offset") Long offset,

@Query
@Query ("ordexrBy") String orderBy) ;
@GET ("comics/{comicsId}")

Observable<ComicsResponse> comics (EPath ("comiesId") Long id);

@GET ("comics/{comicsId} /characters")
Obskrvable<CharactersResponse>
}

~

[

haracters (EPath ("eomiesId") Long id);



RxJava B Retrofit

@NonNull
private static Retrofit buildRetrofit () {
return new Retrofit.Builder()

.baseUrl (BuildConfig.API ENDPOINT)
.client (getClient())
.addConverterFactory (GsonConverterFactory.create())
.addCallAdapterFactory (RxJava2CallAdapterFactory.create())
.build();



PeakTUBHbIM 3aNpoc Ha CEPBEP

ApiFactory.getComicsService()
.comics (1id)
.map (ComicsResponse: :getData)
.map (ComicsResponseData: :getResults)
.map (list -> list.get (0))
.compose (RxUtils.async())

.subscribe (this: :showComics, this::handleError):;



OTobparkeHmne npouecca 3arpysKku

@override
public void loadComics () {
ApiFactory.getComicsService()

.comics (ZERO_OFFSET, PAGE SIZE, DEFAULT COMICS SORT)
.map (ComicsResponse: :getData)
.map (ComicsResponseData: :getResults)
.doOnSubscribe (view: : showLoading)
.doOnTerminate (view: :hideLoading)
.compose (RxUtils.async())
.subscribe (view: :showItems, wview::handleError):;



Other Utility Operators

* doOnEach - register an action to take whenever an Observable emits an item

* doOnCompleted - register an action to take when an Observable completes
successfully

* doOnError — register an action to take when an Observable completes with an error

* doAfterTerminate — register an action to call just after an Observable terminated,
either successfully or with an error
* doFinally - register an action to call when an Observable terminates or it gets

disposed



Kalnpyem gaHHble

return api.getLocation(locationId)

.retry (1)

.map (Location. formatName () )

.flatMap (location -> {
AppDatabase.getInstance() .locationDao () .insertLocation(location);
selectedLocation = location;
return Single. just(location);

})

.toCompletable ()

.compose (RxUtils.applySchedulersToCompletable()):



|
Bo3BpallaemM 3aK3WMPOBAHHHbIE

[lJaHHbIE B CJly4ae OLIMOKMU

.onErrorResumeNext (throwable -> {
Realm realm = Realm.getDefaultInstance();
RealmResultas<Comics> results = realm.where (Comics.class) .findall();

return Observable. just(realm.copyFromRealm(results));

H)



Kalwmnpyem 3anpochl

ApiFactory.getComicsService ()
.comics (ZERO_OFFSET, PAGE SIZE, DEFAULT COMICS SORT)
.map (ComicsResponse: :getData)
.map (ComicsResponseData: :getResults)
.cache ()
.doOnSubscribe (view: : showLoading)
.doOnTerminate (view: :hideLoading)
.compose (RxUtils.async())
.subscribe (view: :showItems, wview::handleError):;



[Mpo6nema Backpressure

Observable<String> observable = Observable.create(new Observable.OnSubscribe<String>() {
@Override
public void call (Subscriber<? super String> subscriber) {
for (int 1 = 0; 1 < 1000; 1i++) {
subscriber.onNext (i + "");

});

observable.observeOn (Schedulers.computation())
.subscribe (System.out: :println, throwable -> {
System.out.println("error: " + throwable);

});



Observable.sample
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Observable.sample

createBackpressureObservable ()
.sample (10, TimeUnit.MICROSECONDS)
.0bserveOn (Schedulers. computation())
.subscribe (System.out: :println, throwable -> {
System.out.println("exxroxr: " + throwable);

});



e —
Observable.debounce
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e —
Observable.buffer
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e —
Observable.buffer

createBackpressureObservable ()
.buffer (100)
.observeOn (Schedulers.computation())
.subscribe (System.out: :println, throwable -> {
System.out.println("exrxoxr: " + throwable);

});



RxJava2

RxJava 2.x

Reactive Streams
(Backpressure)

No Backpressure

0..n items, Flowable

Observable
complete, error

0..1 item, complete,

error Maybe

1 item, error Single

complete, error Completable
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Single.just 0




Single.concat
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Single.merge
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Single.map O
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Single.flatMap
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Single.zip
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Completable




Maybe<T> <




Maybe.fromAction

Maybe.fromAction(()-> System.out.printin(“Hello"));
Maybe.fromRunnable(()-> System.out.printin(“Hello”));

Completable.fromAction(()-> System.out.printin(“Hello"));

Completable.fromRunnable(()-> System.out.printin(“Hello"));



Dispose

1) .subscribe — Bo3BpallaeT 06beKkT Disposable, koTopbii XxpaHUT
COCTOSIHME NOAMUCKN Ha TEKYLLMA MOMEHT.
2) CopepXvT ABa MeToaa:

1) isDisposed() — 0CBO6OX/AEHbI NN pecypchl

2) dispose() — ocBo60aAMTb pecypcbl(0TnMcaTbhes)
3) B metone onDestroy() Bcerga cTouT Bbi3biBaTb MeTop dispose()



Dispose

if (nearbylLocationsDisposable?.isDisposed != false)
nearbylLocationsDisposable = mapModel.getNearbylLocations()

.doAfterTerminate {
nearbylLocationsDisposable?.dispose()
nearbylocationsDisposable = null

¥

. subscribeBy(onSuccess = {
showLoadedNearbylLocations{it)

¥}, onError = {



[Tone3Hble CCbIIKU

http:// reactivex.@o / documentation /
http://reactivex.io/tutorials.html
https://github.com/ReactiveX/RxJava

https:// %ithub.com'z JakeWharton/RxBinding
https://habrahabr.ru/post/265269/

https://habrahabr.ru/company/badoo/blog/328434/




