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[1peabicTopus

2 roga Haszaf

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

*http://addconf .ru/talk.sdf/add/add_3/talks/12823

&

<’

Jpoint
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CopepkaHue

@ Actor Model Ha npumepe Akka

o [lpouncxoxperne

o Konuenuun n API

o [lpnmepbl koga
@ [lpumepsbl cuctem B AHgekc

o KoHgeliepHasi obpaboTka AaHHbIX

o PeakTuBHblE nepapxuMyeckme CUCTEMBbI
@ OnbIT pa3paboTku 1 akcnayaTauuy

o [loaBogHble KaMHM

o [Ipobnembl 1 HeKOTOpbIE peLueHust

4] ,EIOI‘IO}'IHI/ITe.ﬂbeIe Tynbl e
<
Jpoint
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[ IponcxoxaeHne

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 A5t onucaHmsa napanienbHbix
BbIYUNCAEHNTA

@ [lo3gHee B Ka4ecTBe OCHOBbI A1 MHOMOYNCAEHHbIX

peannsayni
=,
'http://letitcrash.com/post/20964174345/ Jpoint

carl-hewitt-explains-the-essence-of-the-actor
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Actor

@ Bcé a1o akTop

@ DyYHKUMOHMPYIOT NapanienbHo
°

°

ACUHXPOHHO 0BMeHNBAOTCS COODLLEHNSIMY

[Mpn 0bpaboTke coODbLLEHNS aKTOP MOXKET
@ OTNpPaBUTb KOHEYHOE YNCNIO COODLLEHUI APYrIM aKTOpaMm
@ CO30aTb KOHEYHOE HYNCNO HOBbIX aKTOPOB
@ Ha3Ha4YunTb NoBeAEHWNE ONA O6pa6OTKI/| cnegyroulero

coobLyeHns
o [lopsijok mocTaBkM CoobLeHn He cneunduLmnposaH
@ AKTOpbI UMEKT «afpecay ,
>
Jpoint
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Concurrency vs Parallelism
Concurrency vs Parallelism

o Actor Model He npo Parallelism, a npo Concurrency?

Concurrency
CnocoBHOCTb BbLINOJHATLCA NapasienbHO.

Parallelism
[eiAcTBUTENbHO napanenbHOe BbINOJHEHNE.

%j

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

o Asbikn® ¢ «poaHoiiy noggepxkoii: Erlang, Scala, ..

e bubnunotekn ansa siswikos: Scala, Java, F#, ...

Bynem paccmaTtpusath
Akka (Scala API).

%j

Jpoint

3http://en.wikipedia.org/wiki/Actor_model
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O npoekTe

Jonas Bonér:

e Java Champion
e Terracotta JVM clustering, JRockit JVM,
AspectWerkz AOP, Eclipse AspectJ

Pecypcbl:

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

Koga:
@ https://github.com/akka/akka |
@ Apache V2 license &
Jpoint
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[lpon3BOANTENBHOCTL

BHumanne
CuHTeTnyeckne Ttectbl © 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 57
Shttp://letitcrash.com/post/20397701710/ Jpoint

50-million-messages-per-second-on-a-single-machine
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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 32 nepeHocumMowm ActorRef N

o [logxon «Let it crash» <
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

e CozpgaHue akTopoB: ActorRefProvider.actor0Of

@ [louck akToOpOB:
ActorRefProvider.actorSelection

@ Kaxnablii akTop 3HaeT cebs, 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 } .

s} &
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
.
o}
uman-Optimized Config Object Notation: Jpoint

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

HOCON

HesaBncnmas camoueHHas bubanoreka:

@ Yucras Java bes 3aBucnmocteii

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

@ MouHas nogaep)ka BNOXKEHHOCTM

o lMogpepxka duration (10 seconds) u size (512K)
e KoHBeepTauus tunos

&
Jpoint
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lncnetyepsl

@ Dispatcher

@ PinnedDispatcher

@ BalancingDispatcher

@ CallingThreadDispatcher

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

s

<’
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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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[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} Q;P

Jpoint
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Actor Model Akka

Twunbl poyTepos

Peannsaunmn Pool n Group:

@ RoundRobin
@ Random

@ SmallestMailbox

@ Broadcast

@ ScatterGatherFirstCompleted
o CamonucHble

s

<’
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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")

&

<’
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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}

14 } %j
Jpoint
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TecTupoBaHue akTopoB

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

s

<’
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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} &
16 } @

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
@ OrpaHu4yeHne KoNMYeCTBa Nepe3anyckoB

=

Jpoint
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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)

s

<’

Jpoint
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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.

"http://spray.io

Bagum Llecbko (SlHaekc) Akka B SHaekc 18 anpens 2014 r.
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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

MacwTabuposaHue nynamu._.
3arpyska CPU 100%  jooin
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Cucremsl Konseiiep

Anpekc. AsTo: ApxutekTypa

(Resized >
Image
Cache

Search Machine
Image
Resizer
Inde —
4 Recei 2

3

I

Cluste

Partner
Data
Storage

(Raw >
Offer
Storage

Jp;nt
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Anpexc. AsTto: [ nnepkoHseliep

Partner
Data
Storage

Index
Receiver

Validator (Rartition >
Cache. Archive
Storage

o
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Anpexc.AsTo: Lndppsi

4 1L, 4 mawnHbl ana nagekcayun, 60 mawnH

Anst noucka (obwne 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

&
Jpoint
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N cU UL <onseticp
IHCTpyMeHTUpoBaHHbIe o4epenn

Metrics® + Graphite:

sssssssssss

aaaaaaaaaaaaa

wip iy | Ty | ey | g | ey

relevance-modifier

i R T T ) T
11¢ALJMMMM@7

aaaaaaaaaaaa

&

Jpoint

8http://metrics.codahale.com/
<= e m— R Ty


http://metrics.codahale.com/

IlnarHocTuka

partner-downloader feed-partitioner partition-updater burst-scaler

relevance-modifier clusterizer

index-updater persisting partitions wps

T perpery
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IHTepecHoe

partner-downloader partiionpas burst-scaler

relevance-modifier clusterizer

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

4
Jpoint
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Cneuunduka

[ns npopexxunBaHna NoToka 3amay:

@ BurstScaler
@ InstrumentedUnboundedSkipClonesMailbox

@ InstrumentedSkippingBoundedMailbox

&
Jpoint
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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

OaHa 13 MaLWnH NATONOTUYECKN TYNUT — CUJIBHO
TOPMO3UT BeCb KOHBENEpP

AdaptiveBalancer

13mepsiem Bpems nponuxmBaHus AaHHbIX W WTpadyem Ha
HEKOTOPOE BpPeEMS BTYMAMBAtOLLNE HOAbI

Jpon?t
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[opu3oHTanbHoe MacwTabrposatue (2)

ObHoBneHune JaHHbIX Ha MONCKOBbIX MallNHaX:

@ Heckonbko U + HeHagéxHas ceTb

JBoOLMA
@ BroadcastPool

e ZeroMQ (EPGM, TCP)
@ JGroups (Multicast + Relay)

Akka-based Spanning Tree

e [loctaBnsiem xoTs bbl ofHOR Hoge B Kaxxgom [
@ Hopa pacnpocTtpaHsieT gaHHble BHyTpu L

@ Bcé Ha akka-remote + ZooKeeper

@ TtOHUHr 1 naTyuHr akka-remote

Bagum Llecbko (SlHaekc)

Akka B SAAHpekc

18 anpens 2014 r. 37 /55



Viepapxuyeckas obpaboTka
Vepapxudeckast obpaboTka

e MacwTabupyemocTb

@ Bbicokast gocTtynHocTb

@ EcTtecTBeHHble noacucTemsi

@ Yacrto anHammnyeckas
TOMONOrUs

@ Actor per request

@ Request-reply

s

<’

Jpoint
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Vlepapxndeckne cuctemsi

BHyTpeHHNe cepBuUChI

Nepapxnsi akTOpoB f/1s1 KaXKAOr0 aKTUBHOTO
nonb3oBaTens/nognuckn /su3nTa/3anpoca
OuHamunyeckas Bbirpyska/nogrpyska cylyHocTel
Pacnpegenetrune nonbsosaTeneii Ha bakeTbl (1 HoAbI)
yepes ZooKeeper + Curator® (Consistent Hashing!?)

o
Gj
http://curator.apache.org Jpoint

Ohttp://en.wikipedia.org/wiki/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 |

%j

Jpoint
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O 4éM Hy>XHO AymaTb

e Habnropaemoctb
e JlorrnposaHue
@ ArperaTtHble rpadgpukm
e MoHutopuHru
@ [loBeaeHune npu neperpyske
o [letekTupoBaHue neperpysku
e OrpaHunyeHue pecypcos
o [lpeBeHTMBHBINA reject
e BoccraHoBnenue nocne neperpysku
e BbipaBHuBaHue Harpysku

&
Jpoint
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Deadlocks

OrpaHu4yeHHble pecypcbi:

@ Ouepean

o [lucnetuepsl

@ [ynbi HuTeld (B T.4. B akka-remote)

@ KocBeHHast CMHXPOHU3aLUs MEXAY aKTopamu
Twunbi:

@ JlokanbHble
e PacnpepenénHble

&
Jpoint
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Mpobnemsbi OOMs

OOMs

BoamoxHble MPUHYNHBI!

@ [leperpyska + HeorpaHu4eHHble o4epeam
@ Jlorudeckue yTeuku namMsTm (B T. Y. Yyepes
3aMblkaHus, cM. ActorContext. sender)

&
Jpoint
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Logging

ActorLogging

@ Slf4jLogger (Logback) vs akka.loglevel
@ [leperpyska EventBus

e OOM

Pewexne
@ Vcnonb3oBaTh s1f4j-api Hanpsmyto
o O6épTku anst HanonHeHus MDC cneundumrkoin Akka

v

&

Jpoint
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Mpobnemsbi Dead Letters

Dead Letters

BHumatune
B ntoboii HenoHATHOW cuTyaunn cooblueHne nonaér B
DeadLetter

PekomeHpaauus
[NognucbiBaTbcs Ha DeadLetter, norrmpoBaTh,
BbIIAB/IVBATb U MOHUTOPUTL «UHTEPECHbIEY COODLLEHNS

v

Jpoint
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Blocking

@ AKTOp Ha BpeMsi 0OpaboTKy CcoobLEHNSt DEPET HUTKY
N3 aucneryepa

@ Thread starvation npu bi0oKnpoBaHuu B akTOpe

@ OcobeHHO «UHTEpecHbIe» pe3ynbTaTbl Ha
default-dispatcher

PekomeHaauus

3anyckailiTe BNOKNPYIOWMUXCS aKTOPOB Ha CODCTBEHHOM
BblAENEHHOM AnCrneTyepe

-
Jpoint
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e 0 LAY

Akka v JMM

Happens before

@ Message send happens before receive
@ Actor receive happens before previous receive

Cneacrsus:

@ He Hy>XHO 3aWMLaTL COCTOsIHME aKTOpa
@ Bo3MOXHbI roHKN Ha M3MeHAEMbIX COODLLEHNSX

o lcnonbsyiiTe HensMeHsieMble CTPYKTYpb! AaHHbIx!!

&
=)
1 Chris Okasaki. Purely Functional Data Structures. 1999, Jpgnt
http://www.cs.cmu.edu/ rwh/theses/okasaki.pdf
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Habntonaemocs

CraTnyeckas Tononorus
Hukakux npobnem

,Dll/IHaMI/ILIeCKaﬂ TonosornA
[Noka TonbKO C npuBJEHEHNEM MO3ra

Jpoint
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Akka

@ BunapHas HecoBMECTUMOCTb Ha NyCTOM MecTe

@ APl nrorga konbacut (gucnetyepsl n odepesn)

@ [lo MHOrUX Bellell He AOTAHYTLCA — NPUXOANTCS
KOMUMNACTUTL 1 NaTYNTL

&
Jpoint
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Mpobnemsbi Scala

Scala

@ spray-routing (shapeless) kpenknii opeliek ans

[IDEA
@ Closures (call-by-name, laziness) — yteuku namsu,
FOHKW N rein3enbarn

o HezawumuéHHoe cocTosiHME akTopa
@ B T.4. sender()

&
Jpoint
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PaccmoTpenn

@ Actor Model B peannzauun Akka
o KonBeliepHble 1 nepapxmyeckne cuctemsl Ha Akka
@ HekoTopble npobaembl 1 pelieHns

s

<’

Jpoint
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B ntore

@ [Npownu nyts ot Akka 1.x go 2.3.x
@ 1.5 roga B production

@ MHoxecTBO rpabneii, HO XXUTb MOXHO

@ lckntounTenbHO NpoOCToit 1 BbIpa3uTebHbIl

dopmanuzm
@ VnobHo npoekTupoBaTh, pa3pabaTtbiBaTh U
TECTUpoBaTh
&
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3akntouveHne Ccbinkn

Ccblnkn

@ «[loTokoBas 0bpaboTka AaHHbLIX C MOMOLLBLIO MOAEN
akTopos (Actor Model)» na ADD-3'2
e Typesafe Activator!3

@ Principles of Reactive Programming!*
@ Khuru:

e Jamie Allen. Effective Akka. 2013

o Derek Wyatt. Akka Concurrency. 2013

o Series: The Neophyte's Guide to Scalal®

____ e FAIl Patterns Series'®

12nttp://addconf .ru/talk.sdf/add/add_3/talks/12823
Bhttp://typesafe.com/activator
“https://class.coursera.org/reactive-001/class

Bhttp://letitcrash.com/post/64667109914/ ﬁ?

~
series-the-neophytes-guide-to-scala Jpoint
1

Shttp://letitcrash.com/post/59190266995/
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http://letitcrash.com/post/59190266995/eai-patterns-series-by-vaughnvernon

Bonpochkl?

@ http://incubos.org/contacts/
@ Qincubos
@ vadim.tsesko@gmail.com

o

i
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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 isc\.S

possible, but I'm not aware of them. <
Jpoint
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