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* KaK MOCTPOUTb KPUNTO-TPENANHT
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* SPring +
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Reactor 3




Yero HE 6yaeTt?



A He 6ypeT




A He 6ypeT

e Blockchain
e KOtlIN

* [eCTPOBaAHUS
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OYHKLNOHANbHbIE
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OYHKLNOHANbHbIE

e RealTime CTOMMOCTb bunTtka
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He@yHKLWOHaNbHDbIE

» BbicOKasi NMPonyckHas CNOCOOHOCTb U
ObICTPOTa OTBETA

s OPPEKTUBHAA YTUNN3ALNA XKenesa
* OTKA30yCTONYMBOCTb

» Java + Spring Stack



Kakou cepsep?









ACUHXPOHHbIN, event-driven dperiMBOPK
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>y Netty

* ACHXPOHHbIE, He 6/10KMpytoLLme
onepaymnm

* Event-Loop
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> 4 Netty

» BbiCOKas NponyckHas CnoCOOHOCTb

» OPMOEKTUBHAA YTUIN3ALMA PECYPCOR



1 Netty = 3 Tomcat
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WebFlux

WebMVC Ha peaKTnBHbIX CTepOnaax
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Default Stack (WebMVC)

@Controller, @RequestMapping,...
Spring MVC

Servlet AP
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Reactive Stack (WebFlux)

@Controller, @RequestMapping,...
Spring WebFlux

HTTP/Reactive-Streams







Flux. just(l, 2, 3, 4)
.map (mapFunction ())
filter (filterFunction())
.map (mapFunction())
.doOnNext (someAction ())
.Subscribe ()
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Reactive Types

abstract class Flux<T>
1implements Publisher<T> {




Reactive Types

Publisher<T>



Flux.just(l, 2, 3, 4)

.map (...)
.fi1lter(..)

.map (...)
.doOnNext (...)

.subscribe ()



Flux.just(l, 2, 3, 4)

.map (...)
filter(..) :\

.map (...)
.doOnNext (...)

.subscribe ()
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* Netty
» Spring WebF|lux
* Project Reactor 3

* Spring Boot 2
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YTO HY)XHO?

e BepHYTb HIML  trade.io/

e WebSocket trade.io/stream



na WebSocket



na WebSocket

e Peanni3oBaTb WebSocketHandler



"ace WebSocke:

inter:

}

Mono<Vo1d> handle (WebSocke-

"Handler {

31

—Sessi1on session) ;



Mono<Void>

31



WebSocketSession session
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interface WebSocketSession {
Flux<WebSocketMessage> receive();
Mono<Vo1id> send (Publisher<WebSocketMessage> messages) ;

}
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Flux<WebSocketMessage> receive();
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M . .
ono<Void> send (Publisher<WebSocketMessage> messages) ;

32



WebSocketMessage
WebSocketMessage

32



class WebSocketMessage {
DataBuffer getPayload()
String getPayloadAsText()
WebSocketMessage retain()
vold release()

L




DataBuffer getPayload()
String getPayloadAsText()



WebSocketMessage retain()
vold release()
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na WebSocket

e Peanni3oBaTb WebSocketHandler

» [106aBUTb KOHOUTYypaLUKo
* [ IpoTOKON - JSON
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4YT10 co3paaum?

e TndexController.java
e CryptoChannel. java
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4YT10 co3paaum?

e TndexController.java
e CryptoChannel. java
s WebSocketConfiguration. java
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4YT10 co3paaum?

e TndexController.java

e CryptoChannel. java

s WebSocketConfiguration. java
s Message.java

e WebSocketMessageMapper. java

36



4YT10 co3paaum?

e CryptoChannel. java



Talk is cheap. Show me the code.

- Linus Torvalds ‘
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s.receive ()
.map (WebSocketMessage: :retain)
.map (WebSocketMessage: :getPayload)
.publishOn (Schedulers.parallel () )
.transform (mapper: :decode)
.transform(this: :doHandle)
.onBackpressureButffer ()
.transform(s —-> mapper.encode (..))
.map (db -> new WebSocketMessage (...) .
.as (session: :send) ;

39



s.receive ()

39



.as (session: :send) ;

39



.map (...)

l

.publishOn (..

)

v

s.receive ()

.map (WebSoc
.map (WebSoc.

.tranform(...

)

|

.onBackpressure ()

. OIl

|

.tranform (..

)

|

. dS

.map (...)

.trans

39

But

ketMessage: :retain)

ketMessage: :getPayload)
.publishOn (Schedulers.parallel ())
form (mapper:
.Lransform(this:
Backpressure
.Lrans

- decode)

doHandle)

er ()

form(s —-> mapper.encode(...))
.map (db -> new WebSocketMessage(..) .
(session: :send) ;



.map (...)

s.receive ()

l

.publishOn (...)

v

.tranform(...)

|

.onBackpressure ()

|

.tranform(...)

|

l .map (...)




.publishOn (...)

v

.tranform(...)

|

.onBackpressure ()

|

.tranform(...)

|

.map (...)

.map (WebSoc.

KetMessage: :retain)

.map (WebSoc.

40

KetMessage: :get.
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l

.publishOn (...)

v

.tranform(...)

|

.onBackpressure ()

|

.tranform(...)

|

.map (...)

.map (WebSoc.

KetMessage: :retain)

.map (WebSoc.

40

KetMessage: :get.
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.publishOn (...)

v

.tranform(...)

|

.onBackpressure ()

|

.tranform(...)

|

.map (...)

.map (WebSoc.

KetMessage: :retain)

.map (WebSoc.

41

KetMessage: :get.
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.map (...)

.publﬂaﬂqu")

* .publishOn (Schedulers.parallel ())

.tranform(...)

|

.onBackpressure ()

|

.tranform(...)

|

l .map (...)




.map (...)
.publishOn (...)

v

.traiﬂilnwuj _
l .transform (mapper: :decode)

.onBackpressure ()
.tranform(...)
l .map (...)




.map (...)

l

.publishOn (...)

v

.traiiilm(m)

|

.onBackpressure ()

|

.tranform(...)

|

.map (...)

.tLrans:

“orm (mapper: :decode)

42



.map (...)
.publishOn (...)
v
.tranform(...)
.onBack‘E’ssure()
.tranform(...)
l .map (...)

. OIl

Backpressure.

42
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.map (...)
.publishOn (...)
v
.tranform(...)
. onBack@ssure ()
.tranform(...)
l .map (...)

. OIl

Backpressure.
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.map (...)
.publishOn (...)
v
.tranform(...)
.onBack@ssure ()
9 .tranform(..)
l .map (...)

. OIl

Backpressure.

43
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.map (...)
.publishOn (...)
v
.tranform(...)
9 .onBackpressure ()
9 .tranform(..)
l .map (...)

. OIl

Backpressure.

43
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.map (...)
.publishOn (...)
v
.tranform(...)
9 .onBackpressure ()
9 .tranform(..)
l .map (...)

. OIl

Backpressure.
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.map (...)

l

.publishOn (...)

v

.tranform(...)

|

.onBackpressure ()

|

© O

.tradﬂ,@nku)

|

.map (...)

.tLrans:

"orm (s —> mapper.encode(...) )
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.map (...)

l

.publishOn (...)

v

.tranform(...)

|

.onBackpressure ()

|

© O

.tradt]km(m)

|

.map (...)

.tLrans:

"orm (s —> mapper.encode(...) )
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.map (...)

l

.publishOn (...)

v

.tranform(...)

|

.onBackpressure ()

|

© O

.traiﬁi}m(m)

|

.map (...)

.tLrans:

"orm (s —> mapper.encode(...) )
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.map (...)

l

.publishOn (...)

v

.tranform(...)

|

.onBackpressure ()

|

© O

.traiﬁi}m(m)

|

.map (...)

.tLrans:

"orm (s —> mapper.encode(...) )
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.map (...)

l

.publishOn (...)

v

.tranform(...)

|

.onBackpressure ()

|

© O

.tranform(...)

.map (db —-> new WebSocketMessa

46
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.map (...)

l

.publishOn (...)

v

.tranform(...)

|

.onBackpressure ()

|

© O

.tranform(...)

.map (db —-> new WebSocketMessa

47

ge (...



.map (...)
.publishOn (...)
v
.tranform(...)
.onBackpressure ()
e .tranform(..)
l .map (...)

.as (session: :send) ;

47
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Y10 3anoMHUTDL!?

e WebSocketMessage.retain/
release O14 NOACYETA CCbIJIOK

e .publishOn () ONd NEPEHOCS
pDaboTy ¢ Event-Loop
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# 7 MOCTPOUTD YUCTbIN ACUHXPOHHBIN KO
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[loMoraer

o 7Pa6oTaTh ¢ Netty
ﬁHOCTpOMTb YUCTbI aCUHXPOHHbIM KOA
ﬁyﬂpaaﬂmb NOTOKaMU

ﬁyﬂpaenmb Backpressure
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l@KOchmrypmpOBaTb WebSocket AP|

4 KoHBepTvpoBaTb bytes <-> java

4 3YnpaBnaTb CCbliKamu
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OTKyaa 6paTb?

e Bitmex - WebSocket AP|
e Bitfinex - WebSocket AP
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YTO HY)XHO?

« WebSocket Client



interface WebSocketClient {
Mono<Voi1id> execute (URI url,
WebSocketHandler handler) ;

54



Mono<Void>

54



WebSocketHandler handler) ;

54
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e CryptoService. java
* BlitmexMessage. java
* BitmexMessageMapper.java

e BltmexService.java



4YT10 co3paaum?

¢ BitmexService. java
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gl

map (...) Flux.create(sink ->
publishon (..) S —> s.receive ()
.Skip (0)
.map (WSM: :getPavyloadAsText,
flatMapIterable(..) ° pUbllShOn ()

.flatMaplterable(...)
.doOnNext (sink: :next)
.then () ;

then () ) ’

&




map (...)

publishOn (..)

flatMaplterable (..)

then ()

538

flatMap.

terable (...)



map (...)

publishOn (..)

flatMaplterable (..)

then ()

538

.flatMap.

.then () ;

terable (...)



map (...)

publishOn (..)

flatMaplterable (..)

then ()

59

.flatMap.

.then () ;

terable (...)



map (...)

publishOn (..)

flatMaplterable (..)

doOnNext (sink: :next)

then ()

59

.flatMaplterable(...)
.doOnNext (sink: :next)
.then () ;




map (...)

publishOn (..)

flatMaplterable (..)

doOnNext (sink: :next)

then ()

59

.flatMaplterable(...)
.doOnNext (sink: :next)
.then () ;




map (...)

publishOn (..)

flatMaplterable (..)

doOnNext (sink: :next)

then ()

60

.flatMaplterable(...)
.doOnNext (sink: :next)
.then () ;
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.publish ()

DirectProcessor




DirectProcessor

.publish ()
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.publish ()

DirectProcessor




DirectProcessor

.publish ()
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DirectProcessor

.publish ()
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e 'luxSink ANA nepeHanpaBieHns

* publish () Ang ypaBHUNITOBKHK



Y10 3anoMHUTDL!?

e 'luxSink ANA nepeHanpaBieHns
e .publish () ANS YpaBHUIOBKA

e DirectProcessor 4714 push



|loMoraer




[loMoraer

Pa6OTaTb c WebSocket



[loMoraer

ﬁPa6OTaTb c WebSocket

ﬁﬂepeHaﬂpaBﬂﬂTb [ITaHHbIE



[loMoraer
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ﬁPa(DOTaTb c WebSocket
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YTO HY)XHO?

* MongoDB - peakTBHasa 6a3a AaHHbIX

» Spring Data Mongo Reactive



interface ReactiveCrudRepository<T, ID> extends Repository<T, ID>
<S extends T> Mono<S> save(S entity);
<S extends T> Flux<S> saveAll(Iterable<S> entities);
<S extends T> Flux<S> saveAll (Publisher<S> entityStream);
Mono<T> findById(ID 1id);
Mono<T> findById(Mono<ID> 1id);
Mono<Boolean> existsById(ID 1id);
Mono<Boolean> existsById(Mono<ID> 1id);
Flux<T> findAll();
Flux<T> findAllById(Iterable<ID> 1ids);
Flux<T> findAllById(Publisher<ID> idStream);
Mono<Long> count():;
Mono<Void> deleteById(ID 1id);
Mono<Void> delete(T entity);
Mono<Void> deleteAll (Iterable<? extends T> entities);
Mono<Void> deleteAll (Publisher<? extends T> entityStream);
Mono<Void> deleteAll();




interface ReactiveCrudRepository<T, ID> extends Repository<T, ID>
Mono<S>
Flux<S>
Flux<S> Publisher<S>

Mono<T>

Mono<T> Mono<ID>
Mono<Boolean>

Mono<Boolean> Mono<ID>
Flux<T>

Flux<T>

Flux<T> Publisher<ID>
Mono<Long>

Mono<Void>

Mono<Void>

Mono<Void>

Mono<Void> Publisher<? extends T>
Mono<Void>



YTO HY)XHO?

» MongoDB - peakTuBHas 6a3a AaHHbIX
» Spring Data Mongo Reactive

e KOHOUIYpaLUMa SpringSecurity - Ans
N0J1b30BATE/IbCKOro 4OCTYNA



class ReactiveSecurityContextHolder

}

S

ta:

c1c Mono<SecurityCon-

(7

cext> ge

cCon-

LEeEX




Mono<Securil

cyCons

(7

cext>
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eWallet.java
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4YT10 co3paaum?

eWallet.java
eWalletRepository.java
eWalletService.java

e LocalWalletService.java

* LocalMessageMapper.java

/3
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el.ocalWalletService. java
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ReactiveSecuri:

€ ()

then:

.getContex
.map (getAu

cyContextHolder

.map (getName) ;

81

c1cation)



. Subscribe (

Oou

81

C L iprin;

c1ln)



null

. Subscribe (

Oou

81

— © ®

prin

c1ln)



. Subscribe (

Oou

81

— © ®

prin

c1ln)

{emptyMap }



. ge

—Con

LeX

1l

81

{emptyMap }



null

. Subscribe (

Oou

81
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ReactiveSecuri:

€ ()

then:

.getContex
.map (getAu

cyContextHolder

.map (getName) ;

82
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.subscriberContext (security)
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.Subscribe (

Oou
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.Subscribe (

Oou
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{emptyMap }



.subscriberCon-

82

LeX

C (security)

{emptyMap}



.subscriberCon-

82

LeX

C (security)

{security}



. ge

tCon-

LeX

1

82

{security}



Admin

.Subscribe (

Oou

82
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ReactorContextWebFilter

33



ReactorContextWebFilter

S ————

33



stateStreamSecurityProxy

ReactorContextWebFilter

33



stateStreamSecurityProxy

ReactorContextWebFilter

33



ReactorContextWebFilter

S ————

subscriberContext ()
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subscriberContext ()
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ReactorContextWebFilter

S ————

subscriberContext ()

33
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ReactorContextWebFilter

S ————

subscriberContext ()

33
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ReactorContextWebFilter

S ————

subscriberContext ()
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ReactorContextWebFilter

—_—

subscriberContext ()

| = p)oxgh3Tanosgursrlsojels

|
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ReactorContextWebFilter

S ————

subscriberContext ()

34
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ReactorContextWebFilter

—————————_

subscriberContext ()

84

AxoxzgAjxTanosgursIl15o1e]S
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ReactiveSecuri:

€ ()

then:

.getContex
.map (getAu

cyContextHolder

.map (getName) ;

c1cation)
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e 3aMblIKaeM 4YTO 6bl MONYYUTH
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* SecuriltyContext XXMBET B
context
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MeXxaHuKa TOproenmn



YTO HY)XHO?

» COXPaHATb pe3ynbTaTbl TOProB B
6a3y



bU3HeC MexXaHu3m

e CHATb AEHbIN C KOLUENbKA

* [ |[DOBECTU TOPIA

* B cnyyae ycnexa - 06aBUTb OEHbIV B KOLLENEK
* B cNyyae HeygaYHbIX TOProB - BEPHYTb AEHbIN

* B CJTyHae HEXBATKWN CPeACTB - HNYET O HE ACEJ1aTb
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YT0 U3SMEeHUTbCA?

eWallet.java



class Wallet {

Wallet withdraw(float amount)
Wallet adjust (float amount)

}
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YT0 U3SMEeHUTbCA?

eWallet.java

e CryptoService. java



interface CryptoService {

default Mono<Voi1d> trade(...)
}
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YT0 U3SMEeHUTbCA?

eWallet.java
e CryptoService. java

eWalletService.java



interface WalletService {

Mono<Voi1d> withdraw (Message<Message.”

'rade> trade);
Mono<Void> adjust (Message<Message.Trade> trade);

'rade>

Mono<Voi1d> rollback (Message<Message.”
}

97
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¢ LocalCryptoService. java




Talk is cheap. Show me the code.

- Linus Torvalds ‘
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tradeOffer

ﬁﬁ

.onBackpressureBuftfter ()

.flatMap (trade ->

ws.wlithdraw (trade)

.then (doTrade (-
.then (ws.adjus:
.then (doStoreTrade (trade) )

.onkErrorResume (

NotEnoughMoney.

Crade) )
C (trade) )

Lxception.class,

t -> Mono.empty ()

)

.onkrrorResume (t ->

ws.rollback (trade)
.then (Mono.empty () )

)

.map (LocalMessageMapper: :tradeToMessage)
.doOnNext (stream.sink () ::

.then () ;

101
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tradeOffer
.onBackpressureBuftfter ()
.flatMap (

)

.map (LocalMessageMapper: :tradeToMessage)
.doOnNext (stream.sink () : :next)
.then () ; 107



ws.wlithdraw (trade)

.then (doTrade (trade) )

.then (ws.adjust (trade) )

.Tthen (doStoreTrade (trade) )

.onkErrorResume (
NotEnoughMonevException.class,
t -> Mono.empty ()

)

.onkrrorResume (t ->
ws.rollback (trade)
.then (Mono.empty () )
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ws.wlithdraw (trade)
.then (doTrade (trade) )
.then (ws.adjust (trade) )
.then (doStoreTrade (trade) )
.onErrorResume (
NotEnoughMonevException.class,
t —-> Mono.empty ()
)
.onErrorResume (t ->
ws.rollback (trade)
.then (Mono.empty () )

101



.flatMap
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trade —->

WS .W1

. OIl

“hdraw (trade)
.then (doTrade (trade) )
.then (ws.adjust (trade) )

.then (doStoreTrade (trade) )
FrrorResume (

NotEnoughMoney!
t —> Mono.emptvy ()

)

. OIl

FrrorResume (t

L xception.class,

- >

ws.rollback (trade)
.then (Mono.empty () )
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o

.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade ->
ws.wlithdraw (trade)
.then (doTrade (trade) )
.then (ws.adjust (trade) )

. OIl

.then (doStoreTrade (trade) )
ErrorResume (

NotEnoughMoney!
t —-> Mono.empty ()

)

. OIl
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ErrorResume (t

L xception.class,

- >

ws.rollback (trade)

.then (Mono.empty () )



o

.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade ->
ws.wlithdraw (trade)
.then (doTrade (trade) )
.then (ws.adjust (trade) )

. OIl

.then (doStoreTrade (trade) )
ErrorResume (

NotEnoughMoney!
t —-> Mono.empty ()

)

. OIl

103

ErrorResume (t

L xception.class,

- >

ws.rollback (trade)

.then (Mono.empty () )
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l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade

WS .W1

103

chdraw (

Crade)



.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade

WS .W1
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“hdraw (

Crade)
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.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade

WS .W1
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chdraw (

Crade)
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.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade

WS .W1

104

chdraw (

Crade)



o

.wilithdraw ()

l

déﬁ?gas()

l

adjust ()

l

doStoreTrade ()

trade

.then (doTrade (trade) )
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o

.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade

.then (doTrade (trade) )
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o

.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade

.then (doTrade (trade) )
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o

.wilithdraw ()

l

doTrade ()

O

l

doStoreTrade ()

trade

.then (ws.adjust (trade) )

100



o

.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade

.then (ws.adjust (trade) )
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o

.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade

.then (ws.adjust (trade) )
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.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStg%de

trade

.then (doStoreTrade (trade) )

107



.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

flatMap

107



.flatMap
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trade —->

WS .W1

. OIl

“hdraw (trade)
.then (doTrade (trade) )
.then (ws.adjust (trade) )

.then (doStoreTrade (trade) )
FrrorResume (

NotEnoughMoney!
t —> Mono.emptvy ()

)

. OIl

FrrorResume (t

L xception.class,

- >

ws.rollback (trade)
.then (Mono.empty () )

108



o

.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade ->
ws.wlithdraw (trade)
.then (doTrade (trade) )
.then (ws.adjust (trade) )

. OIl

.then (doStoreTrade (trade) )
ErrorResume (

NotEnoughMoney!
t —-> Mono.empty ()

)

. OIl

108

ErrorResume (t

L xception.class,

- >

ws.rollback (trade)

.then (Mono.empty () )



o

.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade ->
ws.wlithdraw (trade)
.then (doTrade (trade) )
.then (ws.adjust (trade) )

. OIl

.then (doStoreTrade (trade) )
ErrorResume (

NotEnoughMoney!
t —-> Mono.empty ()

)

. OIl

109

ErrorResume (t

L xception.class,

- >

ws.rollback (trade)

.then (Mono.empty () )
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.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade

WS .W1

109

chdraw (

Crade)
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.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade

WS .W1

111

chdraw (

Crade)



.wilithdraw ()

\4

onErrorQe (NEME)

.onErrorResume (

NotEnoughMoney!

L xception.class,

t —-> Mono.empty ()

111



.flatMap
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trade —->

WS .W1

. OIl

“hdraw (trade)
.then (doTrade (trade) )
.then (ws.adjust (trade) )

.then (doStoreTrade (trade) )
FrrorResume (

NotEnoughMoney!
t —> Mono.emptvy ()

)

. OIl

FrrorResume (t

L xception.class,

- >

ws.rollback (trade)
.then (Mono.empty () )
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o

.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade ->
ws.wlithdraw (trade)
.then (doTrade (trade) )
.then (ws.adjust (trade) )

. OIl

.then (doStoreTrade (trade) )
ErrorResume (

NotEnoughMoney!
t —-> Mono.empty ()

)

. OIl

112

ErrorResume (t

L xception.class,

- >

ws.rollback (trade)

.then (Mono.empty () )



o

.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade ->
ws.wlithdraw (trade)
.then (doTrade (trade) )
.then (ws.adjust (trade) )

. OIl

.then (doStoreTrade (trade) )
ErrorResume (

NotEnoughMoney!
t —-> Mono.empty ()

)

. OIl
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ErrorResume (t

L xception.class,

- >

ws.rollback (trade)

.then (Mono.empty () )
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l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade

WS .W1

113

chdraw (

Crade)
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.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade

WS .W1

113

chdraw (

Crade)



o

.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade

WS .W1
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chdraw (

Crade)
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.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade

.then (doTrade (trade) )
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o

.wilithdraw ()

l

doTrade ()

l

adjust ()

l

doStoreTrade ()

trade

.then (doTrade (trade) )
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.wilithdraw ()

doTrade ()

onErrorRe seollback ())

trade —->

.onkErrorResume (t ->

116

ws.rollback (trade)
.then (Mono.empty () )
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* . onErrorXXX As9 OLLMNOOK

* .then /19 NOCNeOOBATE/IbHOCTU
onepaumnm

* Request/Session scope -
CBOVMMU pyKamu
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ﬁPa6OTaTb C OLLUMOKAMM

ﬁCTpOMTb CNOXHOE - MPOCTO






He OoYeHb

4 KoHpurypunpoBaTb Request/

Sesslion scope



A KaK Xe
OTKa30yCTOMYUBOCTDb?
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e CTabWNbHO paboTaTb B Cliy4ae
OTKa3a BHELLUHUX CEPBKCOB
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YTO HY)XHO?

e CTabWNbHO paboTaTb B Cliy4ae
OTKa3a BHELLUHUX CEPBKCOB

» CTabWNbHO paboTaTh B C/y4ae He
aBTOPM30BAHHOIO JOCTYMNa

121



Talk is cheap. Show me the code.

- Linus Torvalds ‘
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* /I30onmnpyem oTaebHbl€ KOMMOHEHTbI

e timeout - 4YTODObI AONTO HE
X OaTb

e .retryWhen - A5 MOBTOPHbIX
MOMNbITOK
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2 7V13011pOBaTh KOMMOHEHTbI

w 7PaBoTaTth C nepenoaKIrYeHNEM
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C yem yutn?



WebFlux - ToT Xe
WebMVC Ho paboTaeT C
Netty




WebFlux + Reactor

YucTbin aCUHXPOHHDbIN
KoA



iBeHTaM - Event-Loop

bU3HecC JIornuke -
otaenbHbiu Thread Pool




JKOHOMbD COKeTbl
- .publish () AaHHbIE




PeaKTUBHaA
MHTerpauua c basou c -
Spring Data Reactive




3aMbiKaeM NOTOKU ANA
obwiero Context



[pycTM (NOKa 4TO) U33a
Reguest/Session Scopes



OTnaBnuBaem OLLUMOKMU C -
.ONErrorXXX



OctTaemMmcs

HernoKoneoMmMbiMu C -
.retryWhen




JKOHOMMWM BpeMA C -
.Limeout
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4TO0 ewne ynycTunu?

» [le6a)XnTb CTOXKHO - HO MPOCTO
TECTUTb C StepVerifiler

* HeT peakTnBHoro JDBC (noka 4To)

* /IMNepaTUBHbBIN KO HUKTO HE
OTMEHSAJ
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[ Ae NPUMEHATDb?

* CUCTEMDbI C BbICOKOW HArpy3xKowu

* [aM rge Hy>XHO 3KOHOMMUTb Ha
Kenese

e Microservices orchestration

140
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Kopa XXVBeT TyT




Ha noCcMOTpeTb

» WebFlux BopkLuon - hitps.//belozel.github.io/webflux-
WOrkshop/

* /IrpaeM c Reactor 3 - hitps./tech.io/playgrounds/929/
reactive-programming-with-reactor-3/Intro

« JDBC? C™MOTpeTb TYT - hitps./ www.youtube.com/watch?
v=0IXu0SWU/zl

* Bce elle He yBepeHbl? - Netflix BewaeT - hitps.//qoo.gl/
dMBUC/
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