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Cwm. poknag «[loTtokosasi 0bpaboTka AaHHbLIX C MOMOLLBHO
mogenn aktopos (Actor Model)» Ha ADD-3?
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°

°

ACUHXPOHHO 0BMeHNBAOTCS COODLLEHNSIMY

[Mpn 0bpaboTke coODbLLEHNS aKTOP MOXKET
@ OTNpPaBUTb KOHEYHOE YNCNIO COODLLEHUI APYrIM aKTOpaMm
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Concurrency vs Parallelism
Concurrency vs Parallelism

o Actor Model He npo Parallelism, a npo Concurrency?
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o Asbikn® ¢ «poaHoiiy noggepxkoii: Erlang, Scala, ..

e bubnunotekn ansa siswikos: Scala, Java, F#, ...
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Koga:
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Erlang R14B04 vs Akka 2.0-SNAPSHOT#:
@ IM mps vs 2.1M mps

Akka 2.0°:
e 50M mps
@ 48-core, 128 GB, ForkJoinPool
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OcobeHHoCcTU peannsaunm

300 GaiiT Ha akTop

@ AKTOp: cocTosiHve, NoBeAeHUe, NOYTOBbIA SILIVK,
CMNCOK feTell, CTpaTerus cynepsusopa

@ MHOXeCTBO aKTOPOB Ha MHOXECTBE HUTEN

@ HeT rapaHTupoBaHHOI AOCTaBKU, CEMaHTUKa
at-most-once, nopafoK coxpaHseTcs

@ CoobuieHusi obpabaTbiBatoTcsl CTPOro NO NOPsSAKY

@ llepapxunsa: cosgaBaembie akTOpbl — LETH,
poAUTENb — CynepBr3op

@ AkTOp CKpbIT 3a nepeHocnmoi ActorRef =

. O
o [logxon «Let it crashy Jpoint
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Actor Model Akka

[TyTw

[Mpumepsl
@ akka://system/user/a/b
@ akka.tcp://system@server.yandex.ru:2552/user/a/b

—

<’

Jpoint
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Actor Model Akka

KoHcTpyupoBaHue cCbinok

o CozpgaHue akTopoB: ActorRefProvider.actor0Of

@ [louck akTOpOB:
ActorRefProvider.actorSelection

@ Kaxablii akTop 3HaeT cebsi, poanTtens n aeteil

Jpoint
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Actor Model Akka

KoHcTpyupoBaHue cCbinok

o CozpgaHue akTopoB: ActorRefProvider.actor0Of

@ [louck akTOpOB:
ActorRefProvider.actorSelection

@ Kaxablii akTop 3HaeT cebsi, poanTtens n aeteil

MoxxHO nenaTb Tak:

1 context.actorSelection("../brother") ! msg
> context.actorSelection("/user/service") ! msg
3 context.actorSelection("../*") ! msg

Jpoint
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Actor Model Akka

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 } &

5} <’
Jpoint
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Actor Model Akka

Co3pgaHue akTopa

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

s val partitioner =
6 system.actorOf(

7 FromConfig.props(

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

10 "partitioner")

—

<’

Jpoint
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KoHdurypaums gucnerdepa

Kondurypaums 8 HOCONS®:

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}
%7
®Human-Optimized Config Object Notation: Jpoint

https://github.com/typesafehub/config
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Actor Model Akka

HOCON

HesaBncnmas camoueHHas bubanoreka:

—

<’

Jpoint
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Actor Model Akka

HOCON

HesaBncnmas camoueHHas bubanoreka:

@ Yucras Java be3 3aBucmmocTeli

Jpoint

Bagum Llecbko (SlHaekc) Akka B SlHpekc 18 anpens 2014 r. 16 / 55



Actor Model Akka

HOCON

HesaBncnmas camoueHHas bubanoreka:

@ Yucras Java bes 3aBucnmocteii
o [lopaepxmusaet Java properties 1 JSON superset
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Actor Model Akka

HOCON

HesaBncnmas camoueHHas bubanoreka:

@ Ywucras Java be3s 3asucumocTeii
o [lopaepxmusaet Java properties 1 JSON superset
@ Merge n include n3 aiinos, URL, classpath

Jpoint
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Actor Model Akka

HOCON

HesaBncnmas camoueHHas bubanoreka:

@ Yucras Java bes 3aBucmmocTeli

o [lopaepxmusaet Java properties 1 JSON superset
@ Merge n include n3 aiinos, URL, classpath

@ MouHas nogaep)ka BNOXKEHHOCTM

&
<’

Jpoint
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Actor Model Akka

HOCON

HesaBncnmas camoueHHas bubanoreka:

@ Yucras Java bes 3aBucnmocteii

MNopanepxunsaer Java properties 1 JSON superset
Merge n include u3 daiinos, URL, classpath
MoliHas nogaepxKa BIAOXKEHHOCTY

Mopaepxka duration (10 seconds) u size (512K)

&
<’

Jpoint
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Actor Model Akka

HOCON

HesaBncnmas camoueHHas bubanoreka:

@ Yucras Java be3 3aBucmmocTeli

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

Mopaepxka duration (10 seconds) u size (512K)

°
°
@ MouiHas nogaep)kka BNOXKEHHOCTU
°
°

KoHBepTauus TUnos

Bagum Llecbko (SlHaekc)

Akka B SAAnpekc

&
<’

Jpoint

18 anpens 2014 r. 16 / 55



lncnetyepsl

@ Dispatcher

@ PinnedDispatcher

@ BalancingDispatcher

@ CallingThreadDispatcher

Ha
@ fork-join-executor
@ thread-pool-executor

—

Jpoint
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[louToBbIE ALLMKM

@ UnboundedMailbox

@ BoundedMailbox

@ UnboundedPriorityMailbox
@ BoundedPriorityMailbox

Jpoint
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[louToBbIE ALLMKM

UnboundedMailbox
BoundedMailbox
UnboundedPriorityMailbox

°
°
°
@ BoundedPriorityMailbox

1 trait MessageQueue {

> def enqueue(receiver: ActorRef, handle: Envelope): Unit

3 def dequeue(): Envelope

2 def numberOfMessages: Int

s def hasMessages: Boolean

6 def cleanUp(owner: ActorRef, deadLetters: MessageQueue): Unit

7} %7
Jpoint
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Actor Model Akka

[Tynbl akTopos

1 akka.actor.deployment {
> /partitioner {

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

5}

6 }

—

<’

Jpoint
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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 }

8 } st)
o} J;E%t

Bagum Llecbko (SlHaekc) Akka B SlHgekc 18 anpens 2014 r. 19 / 55



Twunbl poyTepos

Peannsaunmn Pool n Group:

RoundRobin

@ Random

@ SmallestMailbox

@ Broadcast

@ ScatterGatherFirstCompleted

Jpoint
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Actor Model Akka

Twunbl poyTepos

Peannsaunmn Pool n Group:

@ RoundRobin
@ Random

@ SmallestMailbox

@ Broadcast

@ ScatterGatherFirstCompleted
o CamonucHble

Jpoint
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Actor Model Akka

KoHdurypuposatme ns koga

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

3 val shard = system.actor0f(

4 RoundRobinGroup (shardActorPaths) .props(),

5 "shard")

—

<’

Jpoint
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Actor Model Akka

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} %é)
Jpoint
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Actor Model Akka

TecTupoBaHue akTopoB

—

<’

Jpoint
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Actor Model Akka

TecTupoBaHue akTopoB

@ MopynbHoe TecTuposarune ¢ TestActorRef

—

<’

Jpoint
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Actor Model Akka

TecTupoBaHue akTopoB

@ MopynbHoe TecTuposarune ¢ TestActorRef
@ VHTerpauuorHoe TecTnpoBaHue ¢ Probe

Jpoint
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TecTupoBaHue akTopoB

@ MopynbHoe TecTuposarune ¢ TestActorRef
@ lHTerpauunorHoe TecTuposaHue ¢ Probe
@ [lpoBepku c conocTaBsieHnem no wabnaoHy

Jpoint

Bagum Llecbko (SlHaekc) Akka B SlHpekc 18 anpens 2014 r. 23 /55



Actor Model Akka

[Tpumep TecTa

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

3
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} 5
16} Jpoint
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Cynepsusop

Pewermne npu cboe:

@ Resume
© Restart
@ Stop

©Q Escalate

—

<’

Jpoint
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Cynepsusop

Pewermne npu cboe:
© Resume
© Restart

@ Stop
© Escalate

@ [lpunsToe pewenne (1-3) geiicTByeT pekypcuBHO

Jpoint

Bagum Llecbko (SlHaekc) Akka B SlHpekc 18 anpens 2014 r. 25 / 55



Actor Model Akka

Cynepsusop

Pewermne npu cboe:

@ Resume
© Restart
@ Stop

©Q Escalate

@ [lpunsToe pewenne (1-3) geiicTByeT pekypcuBHO
@ PyHkuns Exception = Directive
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Actor Model Akka

Cynepsusop

Pewermne npu cboe:

@ Resume
© Restart
@ Stop

©Q Escalate

@ [lpunsToe pewenne (1-3) geiicTByeT pekypcuBHO

@ PyHkuns Exception = Directive

@ Terminated, preStart, preRestart, postStop,
postRestart

Jpoint
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Actor Model Akka

Cynepsusop

Pewierune npu cboe
Resume
Restart

Stop
Escalate

0000

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

@ OneForOneStrategy n AllForOneStrategy &

<’

Jpoint

Bagum Llecbko (SlHaekc) Akka B SlHpekc 18 anpens 2014 r. 25 / 55



Actor Model Akka

Cynepsusop

Pewierune npu cboe

Resume
Restart
Stop
Escalate

0000

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

@ OneForOneStrategy n AllForOneStrategy &

S
@ OrpaHu4eHune KoNMyecTBa NepesanyckoB Jggﬁt
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Actor Model Akka

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)

o
Jpoint
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Knaccndukauus

—

<’

Jpoint

"http: i
p://spray.io
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http://spray.io

Knaccnpukaums

e KoHBeliepHast nHaeKCaLUs

o Anpekc.{AsTo, Hegemxumocts, Paborta}
@ etc.

E%)

Jpoint
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http://spray.io

Knaccnpukaums

e KoHBeliepHast nHaeKCaLUs

o Anpekc.{AsTo, Hegemxumocts, Paborta}
e etc.
o llepapxunyeckas obpaboTka Nosb30BaTENBCKNX
3anpocos
e Spray’
o MapuwpyTuzauus n obpaboTka KAMKOB 1N MNOKa30B
e MatuuHr obbsiBAEHUN Ha NOANNCKN
e etc.

Jpoint
"http://spray.io
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http://spray.io

KohBeiiep

—

<’

Jpoint
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KohBeiiep

e MacwTabupyemocTb

—

<’

Jpoint
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KohBeiiep

e MacwTabupyemocTb
@ VYcTol4meocTb K cbosim

Jpoint

Bagum Llecbko (SlHaekc) Akka B SHgekc 18 anpens 2014 r. 28 / 55



KohBeiiep

e MacwTabupyemocTb
@ VYcToiunBocTb K cbosim
] @ OrpaHu4eHHble ovepean
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KohBeiiep

e MacwTabupyemocTb

@ VYcToiunBocTb K cbosim
] @ OrpaHu4eHHble ovepean
@ Back pressure

Jpoint
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KohBeiiep

e MacwTabupyemocTb

@ VYcToiunBocTb K cbosim
] @ OrpaHu4eHHble ovepean
@ Back pressure
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KohBeiiep

e MacwTabupyemocTb
@ VYcToiunBocTb K cbosim
] @ OrpaHu4eHHble ovepean
@ Back pressure
@ BbisenenHbie ancnetyepsi
o [letepmuHunpoBaHHoe
noTpebieHne namsTy
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KohBeiiep

e MacwTabupyemocTb
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KohBeiiep

e MacwTabupyemocTb
@ VYcToiunBocTb K cbosim
] @ OrpaHu4eHHble ovepean
@ Back pressure
@ BbigeneHHble gucneTtyepsi
o [letepmuHunpoBaHHoe
noTpebieHne namsTy
@ [pacukun pasmepor o4vepeseli
e [lekomnosuuymsa ctaguii

&
<’

Jpoint

Bagum Llecbko (SlHaekc) Akka B SHgekc 18 anpens 2014 r. 28 / 55



KohBeiiep

e MacwTabupyemocTb
@ VYcToiunBocTb K cbosim
] @ OrpaHu4eHHble ovepean
@ Back pressure
@ BbisenenHbie ancnetyepsi
o [letepmuHunpoBaHHoe
noTpebieHne namsTy
@ [pacukun pasmepor o4vepeseli
e [lekomnosuuymsa ctaguii
e MacwTabuposatue nynamm=,
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N cU UL <onseticp

KohBeiiep

Bagum Llecbko (SlHaekc)

MacwTabupyemocTb
VcTolumnBoCTb K cbosim
OrpaHuyeHHble ovepean
Back pressure

Bblgenentble gucneTyeps
HeTepMmuHupoBaHHoe
noTpebieHne namsTy
[pacbukn pasmepoB o4vepeseli
Ilekomnosnuusi ctaanii

MacwTtabuposatue nynamm=,
3arpyska CPU 100% Jpoint
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Cucremsl Konseiiep

Anpekc. AsTo: ApxutekTypa

(Resized >
Image
Cache

Search Machine
Image
Resizer
nds —
4 Recei

3

Cluster

Search Machine

Partner
Data
Storage

Search Machine

Jpoint
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Anpexc. AsTto: [ nnepkoHseliep

Partner
Data
Storage

Index
Receiver

Validator (Rartition >
Cache. Archive
Storage

»n
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Anpexc.AsTo: Lndppsi

—
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Jpoint
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Anpexc.AsTo: Lndppsi

e 4 1L, 4 mawnHbl ana nugekcaummn, 60 mawnH
Ansi noucka (obune Ans pasHbIX CepBUCOB)

Jpoint
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Anpexc.AsTo: Lndppsi

e 4 1L, 4 mawnHbl ana nugekcaummn, 60 mawnH
Ansi noucka (obune Ans pasHbIX CepBUCOB)
e Bonbwe 2M obbsaBneHuid
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Anpexc.AsTo: Lndppsi

e 4 1L, 4 mawnHbl ana nugekcaummn, 60 mawnH
Ansi noucka (obune Ans pasHbIX CepBUCOB)
e Bonbwe 2M obbsaBneHuid

@ Bpewms B koHBeliepe — go 5 muH
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&
<’

Jpoint

Akka B SlHgekc 18 anpens 2014 r. 31 /55



Anpexc.AsTo: Lndppsi

e 4 1L, 4 mawnHbl ana nugekcaummn, 60 mawnH
Ansi noucka (obune Ans pasHbIX CepBUCOB)

e bonbwe 2M obbsiBNeHNI

@ Bpewms B koHBeliepe — go 5 muH

o [lpuHyanTensHast nepenmHaekcauus — KaXkable
15 mun

&
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Anpexc.AsTo: Lndppsi

4 1L, 4 mawnHbl ana nagekcayun, 60 mawnH

Ansi noucka (obune Ans pasHbIX CepBUCOB)

15 MuH

Bosbwe 2M obbsiBNeHwiA
Bpemsi B koHBeliepe — a0 5 muH
[MprvHyguTEeNbHAA NepenHAeKcaUms — KaxKAable

o Ob6béM nownckosoro nHaekca — bonbwe 2 b
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Anpexc.AsTo: Lndppsi

4 1L, 4 mawnHbl ana nagekcayun, 60 mawnH

Ansi noucka (obune Ans pasHbIX CepBUCOB)

15 MuH

Bagum Llecbko (SlHaekc)

Bosbwe 2M obbsiBNeHwiA
Bpemsi B koHBeliepe — a0 5 muH
[MprvHyguTEeNbHAA NepenHAeKcaUms — KaxKAable

ObbéM nouckosoro nHgekca — bonbwe 2 B
Scala — 8 KLOC, Java — 210 KLOC

&
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N cU UL <onseticp
IHCTpyMeHTUpoBaHHbIe o4epenn

Metrics® + Graphite:
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IHTepecHoe

partner-downloader

burst-scaler

relevance-modifier

clusterizer

pusher-partition-index-publisher | pusher-partition-index-distributor|
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Cneuunduka

[ns npopexxunBaHna NoToka 3amay:

—
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Cneuunduka

[ns npopexxunBaHna NoToka 3amay:

@ BurstScaler
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Cneuunduka

[ns npopexxunBaHna NoToka 3amay:

@ BurstScaler
@ InstrumentedUnboundedSkipClonesMailbox
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Cneuunduka

[lns npopexxunsaHus noToka 3agay:
@ BurstScaler
@ InstrumentedUnboundedSkipClonesMailbox
@ InstrumentedSkippingBoundedMailbox
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[opu3oHTanbHoe macwTabrposatue (1)
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[opu3oHTanbHoe macwTabrposatue (1)

I_lJ'IaHI/IpOBa}'II/I MaCLIJTa6I/IpOBaTb MHAOEKCALUWNIO TaK:

o [lobaensiem maluunHbl-indexer bl
@ llcnonb3syem RoundRobin- unn Random-nyn

He pabortaet
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@ BHyTpeHHne cepBucChbl
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yepes ZooKeeper + Curator® (Consistent Hashing!?)
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KomnoHeHT cepBuca yBegoMEHWT

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 |
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N3 aucneryepa

@ Thread starvation npu bi0oKnpoBaHuu B akTOpe

@ OcobeHHO «UHTEpecHbIe» pe3ynbTaTbl Ha
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PekomeHaauus

3anyckailiTe BNOKNPYIOWMUXCS aKTOPOB Ha CODCTBEHHOM
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Alan Kay on OOP, 1967

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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