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Disclaimer

If | had asked people what
they wanted, they would
have said faster horses.

Henry Ford

Jonas Bonér

State: You're Doing It Wrong — Alternative Concurrency
Paradigms For The JVM?.

“http://www.slideshare.net/jboner/
state-youre-doing-it-wrong- javaone-2009

y
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MapannensHoe nporpammupoBaHue
[lapannensHoe nporpaMmupoBaHme

Damien Katz

@ Beginner: "Threads are hard."
@ Intermediate: "Don't fear multithreading."
@ Expert: "Threads are hard."

Tem He mMeHee
The free lunch is over?.

2Herb Sutter. The Free Lunch Is Over. 2009
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[Tpobnema

NcTounnk
Pa3pensiemoe coctosiHue.

A To4Hee
N3meHsiemoe pa3gensiemoe cocTosiHueE.

1]
Yacto oHO HEn3be>XHO.
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Knacecndpmkaums 3agay n nogxonos
Knaccndukaums 3agay v nogxoaos

@ Shared State Concurrency (4yryHHas nyns)

e HeBeposiTHO CnoXHO
o [laxke pnsa skcneptos

o KoopanHauusi He3aBUCUMbIX 3ap,al4/np0|_|,eccos
e Message-Passing Concurrency (Actor Model)
e Workflow-3aBucrnmeble npoueccsl

e MapReduce, Spark, Tez, etc.
e Dataflow Concurrency

o KOHCGHcyC N NCTUHHOE pa3denAeMoe 3HaHne

e Transactional RDBMS
e Software Transactional Memory (STM)
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[TponcxoxaeHne

o Carl Hewitt!, Peter Bishop and Richard Steiger. A
Universal Modular Actor Formalism for Artificial
Intelligence. 1973.

@ Gul Agha. Actors: A Model of Concurrent
Computation in Distributed Systems. 1986.

@ VI3HayanbHO An1st onucaHWsa napanienbHbix
BbIYNCAEHNTA

@ [lo3aHee B Ka4eCTBe OCHOBbI 411 MHOFOYUCIEHHbIX
peannsayui

http://letitcrash.com/post/20964174345/
carl-hewitt-explains-the-essence-of-the-actor
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Actor

Bcé aTo akTop
DYHKLMOHNPYIOT NapanfenbHo

°

°

@ ACUHXPOHHO 0OMeHNBAKTCA COObLLEHUSMY

@ [lpn obpaboTke cooblieHns akTop MOXET
@ OTNPaBUTb KOHEYHOE YMCN0 COOBLIEeHNt APYrUM aKTopam
@ CO3[aTb KOHEYHOE YNC/IO HOBbLIX aKTOPOB
@ Ha3HauYUTbL MoBefeHne ans obpaboTku cneayroulero

coobLeHns

MNopsimok moctaBku cooblieHnii He cneunuLMpoBaH

AKTOpbl NMeT «agpecay
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Concurrency vs Parallelism
Concurrency vs Parallelism

o Actor Model He o Parallelism, a o Concurrency?

Concurrency
CnocoBHOCTb BbLINOJHATLCA MapasieNnsHO.

Parallelism
[eiAcTBUTENbHO napanenbHOe BbINOJHEHNE.

2Rob Pike. Concurrency is not Parallelism:
https://player.vimeo.com/video/49718712
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Peannzaunm

Azbikmd

C «POLHONY» MOALEPMKKON:
e Erlang
@ Scala
°
Bubnunotekn ans A3bIKOB:
@ Scala
e Java

o F#

3http://en.wikipedia.org/wiki/Actor_model
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Erlang

@ Joe Armstrong, Ericsson, 1986

@ [lns paspaboTku pacnpenenéHHbix,
OTKa30yCTONYMBLIX, HEOCTAHABINBAOLLNXCS
NPUJIOKEHUI MSITKOTO PEasibHOro BPEMEHM

o [lonnepxunBaeT «ropsivyto» 3aMeHy Koga
@ [lpumep — 1O kommyTaTopa Ericsson AXD301

@ MWIJINOH CTPOK KOAa
e poctynHocTb 0.999999999 (31 ms/year downtime)

Parallelism vs Concurrency
MNonnepxka SMP 8 2006.
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Actor Model Peanusauun

Byaem ucnonszoBaTb

Akka (Scala API).

HeKOTOpre NONb30BaATENIN:

@ The Guardian
CISCO

Ebay
Groupon
BBC
Amazon.com
Blizzard

@ Angekc ©
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O npoekTe

Jonas Bonér:

e Java Champion
e Terracotta JVM clustering, JRockit JVM,
AspectWerkz AOP, Eclipse Aspect]

Pecypcbl:

@ http://akka.io/docs/
@ http://letitcrash.com/

Koga:
@ https://github.com/akka/akka
@ Apache V2 license
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[1pon3BOANTENBHOCTL

BHumanne
CunteTudeckmne tectol © J
Erlang R14B04 vs Akka 2.0-SNAPSHOT*#:

@ IM mps vs 2.1M mps
Akka 2.0°:

e 50M mps

@ 48-core, 128 GB, ForkJoinPool

“http://letitcrash.com/post/14783691760/akka-vs-erlang
Shttp://letitcrash.com/post/20397701710/
50-million-messages-per-second-on-a-single-machine
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OcobeHHoCcTN peannsaunm

e 300 GaiiT Ha akTop

@ AKTOp: COCTOsIHUE, MOBeAeHNE, NOYTOBLIA SLLNK,
CNUCOK AeTel, cTpaTerns cynepsm3opa

@ MHOXeCTBO aKTOPOB Ha MHOXeECTBe HUTEN

@ Het rapaHTupoBaHHOl [OCTaBKM, CEMaHTUKA
at-most-once, nopagok CoXpaHsAeTcs

@ CoobuieHunsi obpabatbiBatoTcs CTPOro No NOpPsiAKy

@ Vlepapxus: cosgaBaemble akTOpbl — AeTu,
POAUTENb — CynepBU30p

@ AkTOp CKpbIT 32 nepeHocnmoi ActorRef

o [logxon «Let it crash»
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[TyTw

[Mpumepsi
@ akka://system/user/a/b
@ akka.tcp://system@server.yandex.ru:2552/user/a/b
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KoHcTpyupoBaHue CCbiNoK

o Cozpanue akTopoB: ActorRefProvider.actor0Of

@ [lonck akTopOB:
ActorRefProvider.actorSelection

@ Kaxablii akTop 3HaeT cebs, poanTtens n aeteil
[MpuMmepsi
1 context.actorSelection("../brother") ! msg

> context.actorSelection("/user/service") ! msg
3 context.actorSelection("../*") ! msg
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OnpeneneHue akTopa

1 class Partitioner(partitionStorage: ActorRef) extends Actor {
2
3 def receive = {

4 case PartitionFeed(partner, offers) =>

5 partition(partner, offers)

6 case msg =>

7 log.error ("Unsupported message received: {}", msg)
S

10 def partition(partner: Partner, offers: Traversable[Offer]) {

13 partitionStorage ! UpdatePartitions(partner, partitioning)

14 T
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Co3pgaHune akTopa

1 val system = ActorSystem("sharder")
3 val partitionStorage = ...

s val partitioner =
6 system.actorOf(

7 FromConfig.props(

8 Props(classOf [Partitioner], partitionStorage)
9 .withDispatcher("dispatcher.cpu")),

10 "partitioner")
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KoHdurypaums gucnerdepa

Kondurypaums 8 HOCON®:

1 dispatchers.cpu {
2 type = Dispatcher
3 executor = "fork-join-executor"

5  fork-join-executor {

6 parallelism-min = 4

7 parallelism-factor = 1.0
s}

o }

®Human-Optimized Config Object Notation:

https://github.com/typesafehub/config
Actor Model 25 mas 2017r. 20 / 86


https://github.com/typesafehub/config

HOCON

HesaBucnmas camoueHHas bubnnorteka:

Yuctasa Java bes 3aBucumocTeii

MNopgnepxusaer Java properties 1 JSON superset
Merge n include u3 daiinos, URL, classpath

°
°

e MouyHasi noaaepKka BIOXKEHHOCTH

o lNMogpepxka duration (10 seconds) u size (512K)
°

KoHBepTalumsa Tunos
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Ilncnetyepsl

@ Dispatcher

@ PinnedDispatcher

@ BalancingDispatcher

@ CallingThreadDispatcher

Ha
@ fork-join-executor

@ thread-pool-executor
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[louToBbIE ALMKM

UnboundedMailbox
BoundedMailbox
UnboundedPriorityMailbox
BoundedPriorityMailbox

trait MessageQueue {
def enqueue(receiver: ActorRef, handle: Envelope): Unit
def dequeue(): Envelope
def numberOfMessages: Int
def hasMessages: Boolean
def cleanUp(owner: ActorRef, deadLetters: MessageQueue): Unit

N o o b~ W N R
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[Tynbl akTopos

1 akka.actor.deployment {
> /partitioner {

3 router = smallest-mailbox-pool
4 nr-of-instances = 4

5}

6 }

1 akka.actor.deployment {
> /unifier {

3 router = round-robin-pool
4 resizer {

5 lower-bound = 2

6 upper-bound = 16

7 }

s}

o}
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Twunbl poyTepos

Peanuzayum Pool u Group:
@ RoundRobin
@ Random
@ SmallestMailbox
@ Broadcast
@ ScatterGatherFirstCompleted
o CamonucHble
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KoHdurypuposatme ns koga

1 val shardActorPaths: immutable.Seq[String] = ...
2

3 val shard = system.actor0f(

4 RoundRobinGroup (shardActorPaths) .props(),

5 "shard")
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VianéHHble akTopbl

1 akka {

> actor {

3 provider = "akka.remote.RemoteActorRefProvider"
4}

5

6 remote {

7 enabled-transports = ["akka.remote.netty.tcp"]
8

9 netty.tcp {

10 hostname = "server.yandex.ru"

11 port = 2553

12 }

13}

1}
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TecTupoBaHue akTopoB

@ MopynbHoe TecTuposarune ¢ TestActorRef
@ llHTerpayunoHHoe TecTupoBaHue ¢ Probe
@ [lpoBepku c conocTaBsieHnem no WabnaoHy

Bagum Lleceko (CM6MY) Actor Model 25 mas 2017r.
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[Tpumep TecTa

1 val probe = TestProbe()
> val burstScaler = TestActorRef (new BurstScaler (probe.ref))

4 before {
5 burstScaler.underlyingActor.sent =

6 burstScaler.underlyingActor.sent.empty
7}

8

o "A BurstScaler" should {

10 "always forward the first message" in {
11 probe.within(1l second) {

12 burstScaler ! 1

13 probe.expectMsg(1)

14 }

15 }

16 }
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Cynepsusop

Pewermne npu cboe

Resume
Restart
Stop
Escalate

0000

Mpunstoe pewenne (1-3) geiicTyeT pekypcuBHO
PyHkuna Exception = Directive
Terminated, preStart, preRestart, postStop,
postRestart

@ OneForOneStrategy n AllForOneStrategy

@ OrpaHu4eHune KoNMYecTBa NepesanyckoB
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CynepBr3op Mo yMOAYaHWIO

1 final val defaultDecider: Decider = {

> case _: ActorInitializationException => Stop
3 case _: ActorKilledException => Stop

4 case _: DeathPactException => Stop

5 case _: Exception => Restart
6 }

s final val defaultStrategy: SupervisorStrategy =
o OneForOneStrategy() (defaultDecider)
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Bbinano n3 paccmMoTpeHus

FSM
Persistence
Typed Actors
Cluster

Event Bus
Streams
HTTP
Experimental
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AKkTOpSI

XpaHuTe COCTOsIHME BOBHE

CTpoiiTe BCHO CUCTEMY Ha akTopax

°

°

@ [lnwunTe aCUHXPOHHBLIV KOZ

@ l13beraiiTe KOCBEHHOrO B3aMMOAECTBIS aKTOPOB
°

Barn ectb, HO BbICTPO YnHAT
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[lamMsATb 1 AWmKn

HeorpaHnyeHHble LMK => HeEOTpaHWYEHHAs NaMATb
npu neperpyske

OrpaHuyerHble AwWmkn = Bo3MoxHble deadlock'n
NpU HaZIMYUN LNKIOB

= CTpoiiTe cucteMbl be3 uuknoe ©

CyuiecTByeT ancneTyep no yMoa4aHuto
7

HeT poctyna k pa3mepy suivka

7
http:
//letitcrash.com/post/17707262394/why-no-mailboxsize-in-akka-2
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Alan Kay on OOP, 1967

| thought of objects being like biological cells and/or
individual computers on a network, only able to
communicate with messages (so messaging came at the
very beginning — it took a while to see how to do
messaging in a programming language efficiently enough
to be useful).

OOP to me means only messaging, local retention and
protection and hiding of state-process, and extreme
late-binding of all things. It can be done in Smalltalk and
in LISP. There are possibly other systems in which this is
possible, but I'm not aware of them.
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3afaya

@ 3anpocbl NPUXOASAT MO OAHOMY
e ObuwaTbes ¢ xpaHunuiieM apdekTrBHEE NaYKamMm
e [lonyctuma dorkcmpoBaHHast 3agepxKa
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Pelienne

1 class Batcher[T: ClassTag] (

2 persister: ActorRef,

3 batchSize: Int,

4 flushPeriod: FiniteDuration) extends Actor {
5 var batch = Seq.empty[T]

6 context.setReceiveTimeout (flushPeriod)

7 def receive = {

8 case event: T =>

9 batch = batch :+ event

10 if (batch.size == batchSize) flush()
11 case ReceiveTimeout =>

12 if (batch.nonEmpty) flush()

13}

12 def flush() {

15 persister ! BatchRequest(batch)

16 batch = Seq.empty[T]

17 3
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3afaya

@ Ha Bxoge noTok 3anpocos
@ WebSockets/HTTP persistence
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Pelienne

o AkTop Ha coeaunenune (Akka 108)
o AkTop Ha 3anpoc (Spray®/Akka HTTP10)

8http://doc.akka.io/docs/akka/2.4.4/scala/io.html
Shttp://spray.io/documentation/1.2.3/spray-can/http-server/
Ohttp:
//doc.akka.io/docs/akka/2.4.4/scala/http/introduction.html
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3afaya

e ObpaboTka 3anpoca — obuieHne ¢ Apyrumu
aKTopamm

@ B3aumopeiicTBus 3anpoc-oTBeT

@ HeobxonnmMo BOCCTaHOBUTBL KOHTEKCT Mepes OTBETOM
NoNb30BaTENIO
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Pelienne

@ TpaHcdopmupyem koHTekcT HttpContext B AnyRef

@ KOHTpaKT: KaXkAblii aKTOp KOMMpyeT HENpO3payHbIii
KOHTEKCT 13 3anpoca B OTBET

@ KopHeBoii y3en TpaHcopmMupyeT KoHTekCT AnyRef
n3 oreeta B HttpContext
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3afaya

EctecTBeHHble noACUCTEMDI

MacwTabupyemocTb

°
°
@ VcTol4mBoCcTb K cbosim
@ PeakTtmBHOCTb

°

CeccuoHHOCTb

Bagum Lleceko (CM6MY) Actor Model 25 mas 2017r. 42 / 86



Pelienne

e User pinning (DC, node) + proxy

@ Vlepapxus akTOpOB A4/151 KaXKAOrO aKTUBHOIO MOJIb30-
BaTens/noanucku/eusuTa/3anpoca/whatevert!

@ Eviction

@ State flush and/or persistence

Uhttp://2016.secr.ru/program/submitted-presentations/streaming-matching-
of-events
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KomnoHeHT cepBuca yBeaoMEHWT

Node A | Node B
|Bucket #0| |Bucket #2| | Balancer |> ******* ZooKeeper (€---—----— <| Balancer | |Bucket #1| |Bucket #3|

> User >
Stable
| SMS | | Email | | Email | | SMS | Storage | SMS | | Email | | Email | | SMS |

ko (CrMery) Actor Model 25 mas 2017r. 44 / 86



3afaya

e MacwTabupyemocTb

@ VYcTol4neocTb K cbosim

L @ OrpaHunyeHHoe noTpebnexmne
namsaTy
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PelieHnne

Kaxkgas ctagns — aktop*?

OrpaHuyeHHble o4vepeam

Back pressure

LoadBalancingDispatchers

[pacbnkn pasmepoBs ovepepeii

[HekoMno3nuns TsKENbIX CTaguni
MacwTtabuposatue nynamu

3arpyska CPU 100%
InstrumentedUnboundedSkipClonesMailbox

http://2014. jpoint.ru/talks/07/
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[Tpobnembi

@ EmkocTb 3aBUCUT OT CTPYKTYpbl KOHBeliepa

4 3aTop npnBoANT K OT6paCbIBaHI/IPO CJ'IyL|aI7IHbIX 3ajad
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ApxnTekTypa

Search Machine

Partner
Data
Storage
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[ nnepkoHBeliep

Partner
Data
Storage

Index
Receiver

(Rartition >
Archive
Storage
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O 4éM Hy>XHO AymaTb

e HabatopgaemocTb
e Jlorrmposanue
o [padhukn
o MoHuTopuHrn
o [loBeaeHue npu neperpyske
o [leTtekTnpoBaHue neperpysku
o OrpaHunyenne pecypcos
o [lpeBeHTuBHbIN reject
e BoccraHoBneHue nocne neperpysku
o BeblipaBHuBaHune Harpysku
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Futures and Promises

David Ross
So a Promise can be broken, but you can't change the
Future. Love the metaphors

3auem

@ Future BO3HMKAIOT, KOrAa NOABASAETCA ACUHXPOHHbIN

10

@ [.e. noBCeEMeCTHO

Bagum Lleceko (CM6MY) Actor Model 25 mas 2017r.
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[IponcxoxaeHne

@ Henry Baker and Carl Hewitt. The Incremental
Garbage Collection of Processes'3. 1977.

Future

CTpyKTypa AaHHbIX 415 CUHXPOHHOIO
(6nokunpytoLerocs) UaN aCUHXPOHHOTO
(Hebnokmpytoulerocst) n3enedeHus pesyastarta
napanfieicHON onepauunn.

Bhttp://en.wikipedia.org/wiki/Futures_and_promises

Bagum Lleceko (CM6MY) Actor Model 25 mas 2017r.

52 / 86


http://en.wikipedia.org/wiki/Futures_and_promises

Peannzaunm

Java (java.util.concurrent.Future)

°
o Scalal* (Akka®®)
o C#

e Python

o Haskell

@ Clojure

e Oz

o R

@ Scheme

e Node.js

Yhttp://docs.scala-lang.org/overviews/core/futures.html
Bhttp://doc.akka.io/docs/akka/2.4.4/scala/futures.html
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Future

1 import scala.concurrent.ExecutionContext.Implicits.global

1 val future = Future {
2 "Hello" + "World"
3 }

4 val result = Await.result(future, 1 second)

1 val future = Future.successful("Yay!")
1 val otherFuture =

> Future.failed[String] (
3 new IllegalArgumentException("Bang!"))
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Futures and Promises Promise

Bagum Lleceko (CM6MY) Actor Model 25 mas 2017r.

Promise

import scala.concurrent.{Future, Promise}
import scala.concurrent.ExecutionContext.Implicits.global

val p = Promise[T] )
val £ = p.future

val producer = Future {
val r = produceSomething()
p success r
continueDoingSomethingUnrelated()

3

val consumer = Future {
startDoingSomething ()
f onSuccess {
case r => doSomethingWithResult ()
}

55 / 86



Futures and Actors

ObueHne ¢ akTopamu BHe Actor System:

1 implicit val timeout = Timeout(5 seconds)
2 val future = actor 7 msg
3 val result =
4 Await.result(future, timeout.duration)
5 .asInstance0f [String]

Nnn Tak:

1 val future: Future[String] = ask(actor, msg).mapTo[String]

N obpaTtHo:

1 import akka.pattern.pipe
> future pipeTo actor
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val f1 = Future {
"Hello" + "World"
}
val f2 = f1 map { x =>
x.length
}
val result = Await.result(f2, 1 second)

result must be(10)

f1.value must be(Some(Success("HelloWorld")))

Bagum Lleceko (CM6MY) Actor Model
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1 val f1 = Future {
2 "Hello" + "World"

3 }
4 val £2 = Future.successful(3)
s val £3 = f1 map { x =>

6 f2map { y =>
7 x.length * y
s}

o}

Twun £37

@ Future[Future[Int]]
@ A xotenn: Future[Int]
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1 val f1 = Future {

2 "Hello" + "World"

3 }

4 val £2 = Future.successful(3)
s val £3 = f1 flatMap { x =>

6 f2map { y =>

7 X.length * y

s}

0}

11 val result = Await.result(f3, 1 second)

13 result must be(30)
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1 val futurel = Future.successful(4)

> val future2 = futurel.filter(_ % 2 == 0)

3 val result = Await.result(future2, 1 second)
4 result must be(4)

6 val failedFilter = futurel.filter(_ % 2 == 1).recover {
7 case _: NoSuchElementException => 0
s }

10 val result2 = Await.result(failedFilter, 1 second)
11 result2 must be(0)
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Await.result()

I

1 val f1 = ask(actorl, msgl)
val f2 = ask(actor2, msg2)

N

3
4 val a = Await.result(f1, 1 second).asInstanceOf [Int]
5 val b = Await.result(f2, 1 second).asInstanceOf [Int]

7 val £3 = ask(actor3, (a + b))
o val result = Await.result(f3, 1 second).asInstanceOf [Int]

Bnokunposku
Kaxapiii Bbi3oB Await.result() — bnokuposka.
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For-comprehension

1 val f1
> val £2

Il

ask(actorl, msgl)
ask(actor2, msg2)

4 val £3 = for {

5 a <— fl.mapTo[Int]

6 b <— f2.mapTo[Int]

7 ¢ <— ask(actor3, (a + b)).mapTo[Int]
s } yield ¢

10 val result = Await.result(f3, 1 second)

Bnoknposku

Ve JyHue, HO YCJIOXKHAETCA C pOCTOM 4HKCJla aKTOPOB.
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KombunaTopsi

1 Future.sequence:
> M[Future[A]] => Future[M[A]]

1 Future.traverse:
> M[A] => (A => Future[B]) => Future[M[B]]

1 Future.fold:
> Traversable[Future[T]] => R => ((R, T) => R) => Futurel[R]

1 Future.reduce[T, R >: T]:
> Traversable[Future[T]] => ((R, T) => R) => Futurel[R]
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Ba3oBble

1 future onSuccess {

> case "bar" => println("Got my bar alright!")
3 case x: String => println("Got some random string: " + x)
2}

1 future onFailure {
2> case ise: IllegalStateException

3 if ise.getMessage == "OHNOES" =>

4 // OHNOES! We are in deep trouble, do something!
5 case e: Exception =>

6 // Do something else

7}

1 future onComplete {
> case Success(result) => doSomethingOnSuccess(result)
3 case Failure(error) => doSomethingOnFailure (error)

4}
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[Topspok

Ncnonnenne Callback’'os
ObpaboT4yrky MCMONHAOTCS B HEONpeaeIeHHOM
nopsigke u/vniu napannensHo.

val result = Future { loadPage(url) } andThen {
case Left(exception) => log(exception)

} andThen {
case _ => watchSomeTV

a oA~ W N R

}
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[TonesHoe

Future.fallbackTo():

1 val future4 = futurel fallbackTo future2 fallbackTo future3

Future.zip():

1 val future3 =
> futurel zip future2 map { case (a, b) => a + " " + b }
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Exceptions

lckntoyeHns poctaBnstoTcs BMECTO pe3ynbTaTa Future.
Ho moxHo genath Tak:

1 val future = akka.pattern.ask(actor, msgl) recover {
2 case e: ArithmeticException => 0

3}

Nnn tak:

1 val future = akka.pattern.ask(actor, msgl) recoverWith {
2 case e: ArithmeticException =>

3 Future.successful (0)

4 case foo: IllegalArgumentException =>

5 Future.failed[Int](

6 new IllegalStateException("All brOken!"))
7}
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1 val delayed =

> akka.pattern.after(

3 200 millis,

4 using = system.scheduler) (

5 Future.failed(

6 new IllegalStateException("OHNOES")))

7 val future = Future { Thread.sleep(1000); "foo" }

s val result = Future firstCompletedOf Seq(future, delayed)
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Circuit Breaker: States

Calls failing fast

Success

Attempt Reset

Trip Breaker
Trip Breaker

Bagum Lleceko (CM6MY) Actor Model

4 ResetBreaker _——

25 mas 2017r.
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Circuit Breaker: Code

1 class DangerousActor extends Actor with ActorLogging {
> import context.dispatcher

4 val breaker =

5 new CircuitBreaker(

6 context.system.scheduler,

7 maxFailures = 5,

8 callTimeout = 10.seconds,

9 resetTimeout = 1.minute)

10 .onOpen (notifyMeOnOpen())

12 def notifyMeOnOpen(): Unit =

13 log.warning(

14 "My CircuitBreaker is now open, and will not close for
one minute")
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Tunuanein CRUD Web-cepeuc

v
|

registry)}

get(service): Trylservice]

rovides

service

@ e

get(id) Futarelliem]
puttitem): Future(Unit)

® ono

get(id): FuturelRow]
putlrow): Future[Unit]

‘ @veed [@wrod] (@]
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BHumaHme

[Mpobrema

MoxxHo nonyunts OOM us-3a HeorpaHnyeHHOro
Hakonnennsi Future (FJP).

Pewexne
@ Throttling Ha BepxHem yposHe

@ Ho nerko nponyctuts callback u nepecrats oteevaTh
Ha 3anpochl
o [MokpbiBaiite 100% koga TecTamu
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Reactive Streams

Ever-newer waters flow on
those who step into the
same rivers.

Heraclitus

[MoTokn I)ZI,aHHI:>IX16Z

@ Real-time ncrtouHnku
@ MaccoBoe konnpoBaHue
Batch-obpaboTtka bonbwmnx obvémos

@ MoHuTopuHr/aHanuTtuka

6Roland Kuhn. Reactive Streams: Handling Data-Flows the Reactive Way:
http://www.infoq.com/presentations/reactive-steams-akka

Bagum Lleceko (CM6MY) Actor Model 25 mas 2017r. 73 / 86



http://www.infoq.com/presentations/reactive-steams-akka

[Tpobnema

Back Pressure
Consumer He CNpaBAsSieTCs C MOTOKOM JaHHbIX OT
producer.

Hemapkayms:

o [lpunoxeHus
@ VYanbl
@ [lpoueccopsbl
o [loToknu
@ AxTopbl
°
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TpagnunoHHble peLleHuns

e brokupyrouine BbI30BbI
@ Push: bydepuzayus n/unu otbpacsisatne
e Reactive way!’

http://www.reactive-streams.org
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OcHoBHas naes

demand
iPublisher - — = Subscriber
data

[NonyyaTenb KOHTPOAMPYET CKOPOCTb MOTOKA AaHHbIX

[oTpebneHne namsaTy 3aBUCUT OT NOTPEBHOCTU

°
°

@ Consumer bbicTpee — push
@ Producer beictpee — pull
°

Bce BbI30BbI HEDNOKMpYtOLWME
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Split Data = Merge Demand

Source

l[demand |data

Publisher

_ ~

/
y \
\demand data vdemand \data

\
\
N

iSubscriber 1 ISubscriber 2
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Merge Data = Split Demand

Eublisher 1

/

Publisher 2

‘Eiemand data /demand /data
/

N /

Subscriber
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The Reactive Streams Project
The Reactive Streams Project

Koncopumym®e:
Netflix
Twitter
Red Hat
Pivotal
Typesafe

CekpeT ycnexa

@ MuHuManbHble nHTepdelics
e Crporas cneundurkaymsi ceMaHTUKM

o TCK
o Ceoboga ana nanomatnybix API

Bhttp://jbrisbin.com/post/82994020622/
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1 public interface Publisher<T> {

2 public void subscribe(Subscriber<? super T> s);
3}

4

s public interface Subscriber<T> {

6 public void onSubscribe(Subscription s);
7 public void onNext(T t);

8 public void onError(Throwable t);

9 public void onComplete();

10 }

11

12 public interface Subscription {

13 public void request(long n);

14 public void cancel();

15 }
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Sequence

Subscriber I Publisher l

subscribe |
rad

New 5[ Subscription I

onSubscribe

request -
>

onNext

onNext

onNext

onComplete

| Subscriber I | Publisher | | Subscription

ko (CrMery) Actor Model

Initialization |—————

L Reperiion f——t——

25 mas 2017r.
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Peannzaunm

RxJava

Project Reactor
Vert.x

Akka Streams
Slick

etc. !

https://en.wikipedia.org/wiki/Reactive_Streams
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Hanbue

@ http://www.reactive-streams.org

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

@ https://github.com/typesafehub/
activator-akka-stream-scala

e JSR 166%° in Java 9 by Doug Lea

2http://gee.cs.oswego.edu/d1l/jsr166/dist/docs/java/util/
concurrent/Flow.html
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Conclusion

@ [lapannenbHble NporpamMbl — 3TO HEU3DEXHO
@ HyxHbl bonee npocTble cnocobwl cozgaruns
KOPPEKTHbIX MapasijieNibHbIX NPorpaMMHbIX
cucTem
@ HuskoypoBHeBbIli Napannennam — 3To Ype3BblHaiHO
CIIOXHO
e Ho ecTb anbTepHaTuebi®!:
o Message-Passing Concurrency (Actor Model)
e Futures
o Reactive Streams
@ No Silver Bullet

21ScalaDays 2013. Concurrency — The good, the bad, the ugly:
http://www.parleys.com/play/51cObc58e4b0ed877035680a/
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Kyoa aBuraTbcs ganblie

@ http://typesafe.com/activator
@ http://www.reactivemanifesto.org

@ https://www.coursera.org/course/reactive
o Khruru:

o Jamie Allen. Effective Akka. 2013

Derek Wyatt. Akka Concurrency. 2013

Series: The Neophyte's Guide to Scala?

EAI Patterns Series?

Chris Okasaki. Purely Functional Data Structures. 1999
e JCIP 2nd edition + JMM

22nttp://letitcrash.com/post/64667109914/
series-the-neophytes-guide-to-scala

Bhttp://letitcrash.com/post/59190266995/
eai-patterns-series-by-vaughnvernon
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Bonpochk!?

@ https://incubos.org/blog/
@ https://twitter.com/incubos
@ mail@incubos.org
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