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KpaTkoe coaepxaHue

[TpeabicTopus

wem BapuaHThbl
O630p RxJava

YTo Tam noa kanotom?
A panbLue?

BbiBOObI
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HoBbIn BapuaHT

KoHTponupyemas, Ho ceoboaa!
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Middle. BHnmaHue, buzzwords!
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MukpocepBUCbI DevOps

[MpeabicTopus
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Middle. BHnmaHue, buzzwords!

MukpocepBUChHI -y ’ DevOps
® M3
Spring cloud -

NETFLIX | OSS

[MpeabicTopus
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Haw middle
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ApxuTtekTtypa. [layTuHka-style.
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YcnoBus

e Middle 3aHnmaeTca cbopom gaHHbIX U3 pa3fINYHbIX NCTOYHUKOB
e Bpemga oTBeTa pasnnyHbIX NICTOYHUKOB MOXET CUITBbHO

pa3iintdyaTbCA U HaM HEMNOOKOHTPOJIbHO



XenaHus

e XOTUM yaooOHyI0, NnapannenbHyto 3arpy3Ky AaHHbIX C
BO3MOXXHOCTbIO 006paboTKM MO MepE X rOoTOBHOCTU

e XOTMM camMu oTaaBaTb AaHHbIE NO Mepe UX TOTOBHOCTHN



XenaHus

e XOTWUM YO00OHYI0, NapannenbHy 3arpy3ky AaHHbIX C

BO3MOXXHOCTbIO 06paboTKu MO MEPE UX TOTOBHOCTU

e XOTMM camMu oTaaBaTb AaHHbIE NO Mepe UX TOTOBHOCTHN



ba3oBble cTpaTerumn

e Pull-based ctpaTerus

e Push-based ctparterus



Pull-based cTpaTterus

N\ Execute

[ Consumer

< Wait for Result

Nuwem BapmaHThl
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Pull-based cTpaTerus

e [logxoonT ans criydaes, KOraa AaHHbIe FOTOBbI, HANPUMeEP,

napalneriibHble BblMNCITEHUA



Pull-based cTpaTerus
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Pull-based cTpaTerus

e [loaxoaunT onga crny4vaes, Korga AaHHble rOTOBbLI, HANPUMEP,
napannenbHble BblYNCIIEHUS

e Ha Heln ocHoBaHbI j.u.Stream n Fork/Join-dopenmBopku

e [lnoxo nogxoauTt Ong criyd4aes C BHELLUHUMU DNOKNPYOLWMMHN

Bbi30OBaMI



ForkJoin

_|@
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Pull-based. [NocmoTpeTsh.

Fork/Join: ocobeHHocTH peanusaumn... (A. LUunnnes n C. KykceHKo)



Push-based cTpaTterus

w(_ Subscribe
[ Producer ;[ Subscriber ]

o Notify

Nuwem BapmaHThl
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Push-based cTpaTerua

e [loaxoauTt onsa crnyyaes ¢ HNTOKMPYHOLLIMMN BbI3OBaMU



Push-based cTpaTerua

e [loaxoauTt onsa crnyyaes ¢ HNTOKMPYHOLLIMMN BbI3OBaMU
e CnoxHee moaernb UCNOSIHEHUS B MHOMOMOTOYHOCTU
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Push-based cTpaTerua

e [loaxoauTt onsa crnyyaes ¢ HNTOKMPYHOLLIMMN BbI3OBaMU
e CnoxHee moaernb UCNOSIHEHUS B MHOMOMOTOYHOCTU
e Crio)Hee KOHTPONMpoOBaTb PECYPChI ANt UCNOSNTHEHUS

e Ha Helnn ocHoBaH CompletableFuture



Push-based. lNlocmoTpeTb

CompletableFuture in Java 8, asynchronous processing done right
(Tomasz Nurkiewicz)



A MOXHO U TO N gpyroe”?

The masochist-only CountedCompleter class requires manual
continuation passing transforms of fork/join style processing that can

co-exist with reactive processing.

Doug Lea



A ecrnun o4YeHb xo4yeTca?

And there exists a hybrid solution that we use in "Reactive Streams”,
which at runtime dynamically switches between push and pull
depending on if the consumer can't keep up or the producer can't keep
up, without having to block or do any load-shedding.

Viktor Klang



Reactive Streams

MHnymaTtmea B NonbiTKe co3gaTtb cTaHaapT A8 aCUHXPOHHOWM
00paboTKM JaHHbIX C BO3MOXHOCTbIO HEOITOKMPYIOLLLEro KOHTPONSA HaA

Harpyskoun (backpressure).



Reactive Streams. Peanusauun

e Akka streams
e Project reactor

e ReactiveX (RxJava, RxScala, RxJs, etc.)



CmoTpuM DeHYMapKn?

Benchmark times lib = akka lib = reactor lib = reactor2
Range 1
Range 1000
Range| 1000000
RanageFlatMapJust 1

RanageFlatMapJust 1000
RanaeFlatMapJust| 1000000
RanageFlatMapRange 1
RangeFlatMapRange 1000
RangeFlatiMapRange| 1000000

Nwem BapmaHThl

lib = rxjavan

lib = rxjavaz

30 033 350,398

32 546 345,010

210 581,846

253,364

30 466 727 689

42 177.060

40,447

| 22 406 154 404

7 637,643

8,192
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e Reactor BbIrMaAQuUT ckopee Kak oCHoBa A5id penMBOPKOB



A ecNniv YeCTHO...

e Mogaenb RxJava BbirnsggnT npoLie 1 NpuBbIMHEE aKTOPOB
e Reactor BbIrMaAQuUT ckopee Kak oCHoBa A5id penMBOPKOB

e RxJava - ogHa bubnuoteka Becom B 1Mb 6e3 gon. 3aBUCUMOCTEN



A ecNniv YeCTHO...

e Mopgenb RxJava BbIrnaanT npoLle 1 npuBbl4MHEE aKTOPOB
e Reactor BbIrMaAQuUT ckopee Kak oCHoBa A5id penMBOPKOB
e RxJava - ogHa bubnuoteka Becom B 1Mb 6e3 gon. 3aBUCUMOCTEN

e JlokymeHTauusa no ReactiveX



RxJava

bubnuoTeka, ocHoBaHHasi Ha wabnoHe Observer n nocTpoeHHasd no

npasunam reactive streams



Rx. Actopus

e RX.NET 17.11.2009
e RxJS 17.03.2010
e RxJava 1.0 (by Netflix) xX.11.2012

e RxJava 2.0 ??2.2°.°2777



Rx. NMonurnor

e RxScala

e RxClojure
e RxGroovy
e RxJRuby
e Rx.ruby

e RxCpp

o RXxPY

RxKotlin
RxSwift
RxPHP

RxNetty
RxAndroid

RxCocoa


https://github.com/ReactiveX/RxScala
https://github.com/ReactiveX/RxScala
https://github.com/ReactiveX/RxClojure
https://github.com/ReactiveX/RxClojure
https://github.com/ReactiveX/RxGroovy
https://github.com/ReactiveX/RxGroovy
https://github.com/ReactiveX/RxJRuby
https://github.com/ReactiveX/RxJRuby
https://github.com/Reactive-Extensions/Rx.rb
https://github.com/Reactive-Extensions/Rx.rb
https://github.com/Reactive-Extensions/RxCpp
https://github.com/Reactive-Extensions/RxCpp
https://github.com/ReactiveX/RxPY
https://github.com/ReactiveX/RxPY
https://github.com/ReactiveX/RxKotlin
https://github.com/ReactiveX/RxKotlin
https://github.com/kzaher/RxSwift
https://github.com/kzaher/RxSwift
https://github.com/ReactiveX/RxPHP
https://github.com/ReactiveX/RxPHP
https://github.com/ReactiveX/RxNetty
https://github.com/ReactiveX/RxNetty
https://github.com/ReactiveX/RxAndroid
https://github.com/ReactiveX/RxAndroid
https://github.com/kzaher/RxSwift
https://github.com/kzaher/RxSwift

RxJava. bazoBble 3f1ieMeHTbI

w(_ Subscribe/control
[Observable ;[ Observer ]

o Notify




Observer

e onNext
e oOnkError

e onCompleted



Observable

e subscribe

e Eue ~300 meTogoB-onepaTopoB



ReactiveX Marbles

0 1 10 Htt H1z2 H1s {14 H 15 H 16 H 17 H 18 —'—>
\ A / vV VvV VvV VvV VvV VvV VvV VvV Vv ¥V
skip(10)
vy ¥V VvV vV VvV VY VvV VY V¥ ;
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OnepaTtop Map




Onepatop FlatMap
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[MpumMep Ueno4Kkn

Observable.zip(requestCards(userId), requestAccounts(userId),

(cards, accounts) -> collate(cards, accounts))



[MpumMep Ueno4Kkn

Observable.zip(requestCards(userId), requestAccounts(userId),
(cards, accounts) -> collate(cards, accounts))

.flatMap(sources -> loadPreferences(sources))



[MpumMep Ueno4Kkn

Observable.zip(requestCards(userId), requestAccounts(userId),
(cards, accounts) -> collate(cards, accounts))
.flatMap(sources -> loadPreferences(sources))

.map(preferedSources -> range(preferedSources))



[MpumMep Ueno4Kkn

Observable.zip(requestCards(userId), requestAccounts(userId),
(cards, accounts) -> collate(cards, accounts))
.flatMap(sources -> loadPreferences(sources))
.map(preferedSources -> range(preferedSources))
.onErrorResumeNext(err -> {
log.error("Some error", err);

return loadFromCache(user);

})



[MpumMep Ueno4Kkn

Observable.zip(requestCards(userId), requestAccounts(userId),
(cards, accounts) -> collate(cards, accounts))
.flatMap(sources -> loadPreferences(sources))
.map(preferedSources -> range(preferedSources))
.onErrorResumeNext(err -> {
log.error("Some error", err);
return loadFromCache(user);

})

.subscribe(result -> render(result));



Cropnpwus

[To ymonyaHuio observable-Lenoyka UCNOMHAETCS B TEKYLLIEM MOTOKeE.



Cropnpwus

[To ymonyaHuio observable-Lenoyka UCNOMHAETCS B TEKYLLIEM MOTOKeE.

[a-na n gaxe zip!




Kak aTo paboTaeT

subscribe

O630p RxJava
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Kak aTo paboTaeT

O630p RxJava
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Kak aTo paboTaeT

O630p RxJava

Subscriber ]
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Kak aTo paboTaeT

O630p RxJava

Subscriber ]
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Kak aTo paboTaeT

O630p RxJava

Subscriber ]
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Kak aTo paboTaeT

O630p RxJava

Subscriber ]
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PaboTaeT Ha TeKyLeM NOTOKe

Current Thread
onStart onStart
[ zip D flatMap | = _ Subscriber ]
) onXXX ) onXXX
>

O630p RxJava
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O630p RxJava

Magic is impossible

without special equipment

71



[ToaknroyaemM NMNOTOKM

e subscribeOn

e observeOn



[ToaknroyaemM NMNOTOKM

e subscribeOn

e observeOn



SubscribeOn. NMpumep

Observable.range(1,1000)
.map(res -> res + 1)
.flatMap(res -> Observable.just(res))
.subscribeOn(Schedulers.computation())

.subscribe(result -> System.out.println(result))



SubscribeOn. U3HyTpH

ExecutorService exec = Executors.newFixedThreadPool(2);

Subscriber<T> subscribeOn = o -> {
exec.submit(() -> sourceSubject.subscribe(o));

s



SubscribeOn. Pe3ynbTaT

Threads from Scheduler by subscribeOn

range ]‘_‘)@‘ - ;[ fIatMap

O630p RxJava

[Subscrlber]
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SubscribeOn. 1BaxAabl

Observable.range(1,1000)
.subscribeOn(Schedulers.io())
.map(res -> res + 1)
.flatMap(res -> Observable.just(res))
.subscribeOn(Schedulers.computation())

.subscribe(result -> System.out.println(result))



SubscribeOn. U3HyTpH

ExecutorService exec = Executors.newFixedThreadPool(2);
ExecutorService exec2 = Executors.newFixedThreadPool(2);

Subscriber<T> subscribeOn = o -> {
exec2.submit(() ->
exec.submit(() -> sourceSubject.subscribe(o0))
)
}



SubscribeOn. 1BaxAabl

Observable.range(1,1000)
.subscribeOn(Schedulers.io())
.map(res -> res + 1)
.flatMap(res -> Observable.just(res))
.subscribeOn(Schedulers.computation())

.subscribe(result -> System.out.println(result))



SubscribeOn. PekomeHagauun

He ctouTt pobaenatb subscribeOn BHYTpM cBoMx BUBNMOTEK, TaK Kak

noJsib3oBaTtesin He CMOrTyT nepeorpenerintb 3agaHHoe noBeaeHme.



[ToaknroyaemM NMNOTOKM

e subscribeOn

e observeOn



ObserveOn. lNpumep

Observable.range(1,1000)
.map(res -> res + 1)
.observeOn(Schedulers.io())
.flatMap(res -> Observable.just(res))
.subscribeOn(Schedulers.computation())

.subscribe(result -> System.out.println(result))



ObserveOn. A3HyTpW®

ExecutorService exec = Executors.newFixedThreadPool(2);

Subscriber<T> observeOn = o -> {
sourceSubject.subscribe(new Observer<T>() {
@Override
public void onNext(T t) {
exec.submit(() -> o.onNext(t));



ObserveOn. lNpumep

Observable.range(1,1000)
.map(res -> res + 1)
.observeOn(Schedulers.io)
.flatMap(res -> Observable.just(res))
.subscribeOn(Schedulers.computation())

.subscribe(result -> System.out.println(result))



ObserveOn. Pe3ynbTaT

Threads from Scheduler by subscribeOn

L

observeOn

O630p RxJava

range ];U - ;[ flatMap ] [Subscrlber]

Threads by observeOn
>

85



ObserveOn. [1Baxabl

Observable.range(1,1000)
.map(res -> res + 1)
.observeOn(Schedulers.io())
.flatMap(res -> Observable.just(res))
.subscribeOn(Schedulers.computation())
.observeOn(Schedulers.newThread())

.subscribe(result -> System.out.println(result))



ObserveOn. PazbuBaem ganbLue

Threads from Scheduler by subscribeOn

range ];U - ;[ flatMap ] [Subscrlber]
>I )I >

observeOn observeOn

O630p RxJava 87



Ponb metToaooB

e subscribeOn - oTBeyaeT 3a pool, Ha KOTOPOM UCMNOSTHAETCS

Producer



Ponb metToaooB

e subscribeOn - oTBeyaeT 3a pool, Ha KOTOPOM UCMNOSTHAETCS
Producer
e observeOn - oTBe4vaeT 3a pool, Ha KOTOPOM UCMONHAKTCH

onepaTopbl 1 NOANUCYUK



Cutyauun

Threads from Scheduler by subscribeOn

range ];U - ;[ flatMap ] [Subscrlber]

O630p RxJava

L

observeOn

)I >

observeOn
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[loanucuynk MoXeT He ycneBaTb

range ];U - ;[ fIatMap [Subscrlber]
>I )I >

observeOn observeOn

O630p RxJava



Backpressure

MexaHuam anst 6anaHcupoBKM Harpy3kmn 6e3 6noknpoBoK 1 cbpoca

CcOObITUA



Backpressure. lNpumep

O630p RxJava
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Backpressure. lNpumep

O630p RxJava

4 )
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Backpressure. lNpumep

O630p RxJava
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Backpressure. lNpumep

O630p RxJava

4 )

&2
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Backpressure. lNpumep

O630p RxJava

10 000 rps 10 000 rps 1000 rps

1000 rps

E-Cc. -
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EcTb BapuaHThbI

e Sample (Throttling)
e Buffer

e \Window



Sample(Throttling)

V-0-00 Q+>

Y V V V VY

sample




Buffer

A |

‘ Buffer \
) J ) )




Backpressure. lNpumep

1000 rps
10 000 rps 10 000 rps 1000 rps

----{@H@P@
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Backpressure. Pull-based

sourceSubject.subscribe(new Subscriber() {

@Override

public void onNext(Object o) {
//process signal
request(10) ;

'

)



Subscribe. Push-based

class Subscriber() {

@Override
public void onStart(Object o) {
request(Long.MAX_VALUE) ;

}
1),



Backpressure. lNpumep

1000 rps
GO 000 rps 10 000 rps 1000 rps\ P

S0 ([EEa-a

Backpressure
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Backpressure. lNpumep

O630p RxJava

1000 rps

1000 rps 1000 rps

1000 rps

Backpressure
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OCHOBbI N3YYEHDI

e HanuncaHme npocTennx Luenoyek
e PacnpegeneHune paboTbl MO NOTOKaM

e banaHcunpoBka Harpysku 4epes backpressure



HemHoro yrnyoumcs

B 6onblUMHCTBE Cny4YaeB BamM XBaTUT cTaHadapTHoro Habopa

onepaTopoB, HO PaHO UM NO3QHO 3ax04eTcs pacluMPUTb DYHKLMOHA.



Observable.Operator

Observable.Operator<Integer, Integer> operator = subscriber -> {
new Subscriber<Integer>() {
@0Override

public void onCompleted() {
}

@0verride
public void onError(Throwable e) {

}

@Override

public void onNext(Integer integer) {
//do some work

}

s



[Tuwiem cBOU onepartop

Observable.Operator<Integer, Integer> take100 = subscriber -> {

return new Subscriber<Integer>() {
public void onNext(Integer el) {
if(el < 100)
subscriber.onNext(el);
else
onCompleted();



BcTpanBaem onepartop

Observable.range(1,1000)
.1lift(take100)
.observeOn(Schedulers.newThread())
.flatMap(res -> someBlockingCall())
.subscribe(result -> System.out.println(result));



PaboTaerT!

Ewe n mHoronoTo4Ho!



HemHoOro nognpaBumM onepartop

Observable.range(1,1000)
.1ift(take200)
.observeOn(Schedulers.newThread())
.flatMap(res -> someBlockingCall(res))
.subscribe(res -> System.out.println(res));



Ync!

rx.exceptions.MissingBackpressureException

YTo Tam noa kanotom 114



YTto TaM noa KanoTom 115



Pa3pbiB 00paTHOU CBA3MU

YTo Tam noa kanotom 116



UcnpaBnaem onepartop

Observable.Operator<Integer, Integer> take100 = subscriber -> {

return new Subscriber<Integer>(subscriber) {
public void onNext(Integer el) {
if(el < 200)
subscriber.onNext(el);
else
onCompleted();



A noyemy padboTtano?

BHyTpun 06epTkn OperatorObserveOn ectb Queue pasmepom B 128

areMeHTOoB, NOTOMY 4YTO backpressure 6bif1 He Bceraa.



A noyemy 1287

Untante benchmark B kommeHTapuax K odepeamn B observeOn :)



OnepaTop nponycka HeYeTHbIX

Observable.Operator<Integer, Integer> skipOdd = subs -> {
return new Subscriber<Integer>(subs) {

public void onNext(Integer i) {
if (1 % 2 == 0)
subs.onNext(1i);



[Tlogkniovyaem onepaTtop

Observable.Operator<Integer, Integer> skipOdd = subs -> {
return new Subscriber<Integer>(subs) {

public void onNext(Integer i) {
if (1 % 2 == 0)
subs.onNext(1i);

}

}

Observable.range(1, 100)
.1ift(skip0Odd)
.take(10)

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



BbiBOoa. Yero-to He xBaTaer

2
4
6
8
10



BcnomuHaem npo backpressure

Observable.Operator<Integer, Integer> skipOdd = subs -> {
return new Subscriber<Integer>(subs) {

public void onNext(Integer i) {
if (i % 2 == 0)
subs.onNext(1i);
else
request(1);



[Tpoaonxaem nucaTtb oneparop

Operator<Integer, Integer> take200 = subscriber -> {

return new Subscriber<Integer>() {
public void onNext(Integer el) {
if(el < 200)
subscriber.onNext(el);
else
onCompleted();
}

public void onCompleted() {
subscriber.onCompleted();
unsubscribe();

}



ECcTb NOTOKU, eCTb NpobriemMbl

Operator<Integer, Integer> take200 = subscriber -> {

return new Subscriber<Integer>() {
public void onNext(Integer el) {
if(el < 200)
subscriber.onNext(el);
else Thread 1

onCompleted() ; -

}
public void onCompleted() {

subscriber.onCompleted();
unsubscribe();

}



ECcTb NOTOKU, eCTb NpobriemMbl

Operator<Integer, Integer> take200 = subscriber -> {

return new Subscriber<Integer>() {
public void onNext(Integer el) {
if(el < 200)
subscriber.onNext(el);
else Thread 1

onCompleted() ;

}
public void onCompleted() { < Thread 2

)
subscriber.onCompleted();
unsubscribe();

}



[fapaHTUK #1-2

e (CobbiTna onNext, onError n onComplete gomxHbl ObITb 4OCTaBMEHLI B
Subscriber nocnegoBaTenbHO



[[apaHTUn #1-2

e (CobbiTna onNext, onError n onComplete gomxHbl ObITb 4OCTaBMEHLI B
Subscriber nocnegoBaTenbHO

e CoObiTna onError n onCompleted TepmuHanbHbI



[lo6aBnsiem cepua

Operator<Integer, Integer> takel100 = c
Subscriber<Integer> subscriber = n
return new Subscriber<Integer>() {

public void onNext(Integer el)
if(el < 100)
subscriber.onNext(el);
else
onCompleted();
}

public void onCompleted() {
subscriber.onCompleted();
unsubscribe();

}

nusauuio

_>{

ew SerializedSubscriber<>(c);

{



EcTb NOTOKMN, HET npobnem

Observable.range(1,1000)
.lift(take100)
.flatMap(sources -> loadPreferences(sources))
.observeOn(Schedulers.io())

.subscribe(res -> System.out.println(res))



Serialization

_synchronized(this)_—
if (emitting) {
Value global = value;
return; P
}

emitting = true;
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Serialization

_synchronized(this)_—

if (emitting) {
Value global = value;

——synchronized(this)—

if (global == null) {
emitting = false;
return;

return;
}

emitting = true;

YTo Tam noa kanotom

}

result
global

global;
null;
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Serialization

_synchronized(this)_—

if (emitting) {
Value global = value;

return;
}

emitting = true;

YTo Tam noa kanotom

—for ()
T result;

——synchronized(this)—

if (global == null) {
emitting = false;

return;
}
result = global;
global = null;

consumer.accept(result)

Value
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Serialization

synchronized(this)
if (emitting) {

??7?7 q = queue;

if (q == null) {
g = new ???();

S queue = (q; .
}
g.add(event);
return;
}

emitting = true;
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Serialization

synchronized(this)
if (emitting) {

??7?7 q = queue;

if (q == null) {
g = new ???();

S queue = (q;
}
g.add(event);
return;

}

emitting = true;

___synchronized(this)___

g = queue;

if (g == null) {
emitting = false;
return;

}

queue = null;

YTo Tam noa kanotom
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Serialization

synchronized(this)
if (emitting) {

??7?7 q = queue;

if (q == null) {
g = new ???();

S queue = (q;
}
g.add(event);
return;

}

emitting = true;

YTo Tam noa kanotom

for ()
2727 q;
___synchronized(this)___

g = queue;

if (g == null) {
emitting = false;
return;

}

queue = null;

q.forEach(consumer) ;
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Serialization

synchronized(this)
if (emitting) {

List g = queue;

if (q == null) {
g = new ArraylList();

S queue = (q;
}
g.add(event);
return;

}

emitting = true;

YTo Tam noa kanotom

for ()
List q;
___synchronized(this)___

g = queue;

if (g == null) {
emitting = false;
return;

}

queue = null;

q.forEach(consumer) ;
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Serialization. Emitter-loop

= bBnoknpyowmnm
+  MoryT nponcxogutb ontummnadaunm Biased locking u Lock elision
e Pabotaet BHYyTpU RxJava version 1.X



Serialization. Queue-drain

final Queue<T> queue = new ????Queue<>();
final AtomicInteger wip = new AtomicInteger();

public void drain(T value) {

queue.offer(Objects.requireNonNull(value)); /1 (1)
if (wip.getAndIncrement() == 0) {
do {
wip.set(1);
T v;

while ((v = queue.poll()) '= null) {
consumer.accept(v);

b
} while (wip.decrementAndGet() != 0);
}
}



Serialization. Queue-drain

final Queue<T> queue = new ????Queue<>();
final AtomicInteger wip = new AtomicInteger();

public void drain(T value) {
queue.offer(0Objects.requireNonNull(value));
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final Queue<T> queue = new ????Queue<>();
final AtomicInteger wip = new AtomicInteger();

public void drain(T value) {
queue.offer(Objects.requireNonNull(value));
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} while (wip.decrementAndGet() '= 0);
}
}




Serialization. Queue-drain

final Queue<T> queue = new ????Queue<>();
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public void drain(T value) {
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Serialization. Queue-drain

final Queue<T> queue = new ????Queue<>();
final AtomicInteger wip = new AtomicInteger();

public void drain(T value) {
queue.offer(Objects.requireNonNull(value));
if (wip.getAndIncrement() == 0) {
do {
wip.set(1);
T v;
while ((v = queue.poll()) '= null) {
consumer.accept(v);

b
} while (wip.decrementAndGet() != 0);




Serialization. Queue-drain

final Queue<T> queue = new ????Queue<>();
final AtomicInteger wip = new AtomicInteger();

public void drain(T value) {
queue.offer(Objects.requireNonNull(value));
if (wip.getAndIncrement() == 0) {
do {
wip.set(1);
T v;
while ((v = queue.poll()) '= null) {
consumer.accept(v);
}
} while (wip.decrementAndGet() !'= 0);
}
}



Serialization. Queue-drain

final Queue<T> queue = new MpscLinkedQueue<>();
final AtomicInteger wip = new AtomicInteger();

public void drain(T value) {
queue.offer(Objects.requireNonNull(value));
if (wip.getAndIncrement() == 0) {
do {
wip.set(1);
T v;
while ((v = queue.poll()) '= null) {
consumer.accept(v);
}
} while (wip.decrementAndGet() !'= 0);
}
}



MpscLinkedQueue

e Multiple producer Single consumer ouepeab 13 naketa JCTools



MpscLinkedQueue

e Multiple producer Single consumer ouepeab 13 naketa JCTools
e \Wait-free offer n Lock-free poll



MpscLinkedQueue. NoynTtaTtb

Porting Pitfalls:
Turning D.Vyukov MPSC Wait-free queue into a j.u.Queue



Serialization. Queue-drain
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Serialization. Queue-drain

+ [loyTn HebnoKupyoLWNI
e PaboTtaeTt BHYyTpU RxJava version 2.X



BbigoxHynum :)

e 3Haem, Kak BbIrmsaanT Rx cHapyxu

e [loHnmaem, 4To BHYTPU RX



A Kak Xe nepepayva gaHHbIX?



ThreadPerRequest

A panblue?

Client

© +

C

-

Handler

Client

> Thread

Handler

Rx chain

Client

Thread

> Handler

>

Rx chain

>

\Thread

Rx chain
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A panblue?

Client

© +

C

Handler

Client

Thread

Handler

Rx chain

Client

> Thread

> Handler

>

Rx chain

>

\Thread
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KnueHT BCe paBHO XAaeT

A panblue?

© +

C

-

Handler

> Thread

Handler

Rx chain

>

Client
Client

X
Client

> Thread

> Handler

Rx chain

>

\Thread

Rx chain
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KaHan AaHHbIX He 3aBepLUeH

A panblue? 159
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[NanbHeUuwne waruv

e Chunked Transfer Encoding ans nepegayv gaHHbIX Mo YacTaAM

e Non-blocking NIO n Async Servlet
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BbiBOAbI

e bas3oBbI Habop onepatopoB RxJava npocT n ygobeH ans
NOCTPOEHMSA Lenoyek coopa n obpadboTkn gaHHbIX

e [lncaTb cBOM onepaTopbl NPOCTO, HO HAAO0 NOHMMAaTbL MEXaHUKY,
OLLUMOKN MOTYyT 3anOMHUTLCS BaM Hagomnro

e RX-UENoYKn BHYTPU CUHXPOHHOIO MPUSIOXKEHNST HE ABNSOTCS

NOJIHOUEHHbIM pelleHNneM



[MouuTaTtb / [NlocmoTpeTb

e hitp://www.reactivemanifesto.org/ - npouyntaTtb 1 nognucaTb

e https://github.com/reactive-streams/reactive-streams-jvm/

e hitp://reactivex.io/ - pokymeHTaumnsa ReactiveX

e hitps://github.com/ReactiveX/RxJava/wiki - wiki npoekTta

e hitp://akarnokd.blogspot.ru/ - 6rior o BHyTpeHHoCcTAX RxJava

e hitp://tomstechnicalblog.blogspot.ru/ - NOHATHbIE 0O BACHEHUSA
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