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+ DPPEKTUBHbLIM AOCTYM K AaHHbIM

+ KoopanHauma CTaHAapTHbIMY NPUMUTUBAMMU
+ [Noaaepxka OOTT

- OrpaHnyeHa obLen NaMATbHO

- [lpobaema ¢ MacLTabmnpyeMOCTbHO
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+ [1pocTota MaclwTabupoBaHms
+ [TpocTOTa BOCCTAHOBAEHMA NOCAE CHOS

- b onbluasn 3apepxka

- HeappekTmBHbIM AOCTYN K AaHHbLIM

- OrtcyTCTBME KOOPAMHALMK

- [lepeHocC CNOXHOCTU M Harpy3ku B CION AaHHbIX
3abbiBaem npo OOIT
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+ [NpocToTa MacwTabupoBaHus
+ [1pocTOTa BOCCTAHOBAEHMSA NOcae cbos

—b-o/btian 3aAepKKka

- 4 LOCTYN K AaHHbIM

- OrtcyTCTBME KOOPAMHALLMK

- [lepeHocC CNOXHOCTU U HaFpy3ki B CION JAHHbIX
- 3abbiBaem npo OOIT

- [lpobsema uHsasuoayuu Keuwia

m Microsoft



-OrpaHuyeHa obwen NnamAaTbIO
-Mpobnema ¢ macwtabupyemocrbro
-YyBCcTBUTE/ILHOCTb € c60AM

HET- @R Stateful 6usHec-norvka LaHHble

/E\

B
| D) K
E v

S

m Microsoft



Orleans: ®peitMBOPK A5t 0B1aKoB*

Ana Bcex HeT y3knx mecT

[lpocTtad, HO Mol HaHA HeT eanHOM TOUYKM OTKa3a

3x =10x MeHbLUe Koaa ObbeamHaeT pajg NPOBePEHHbIX

METOAMK pacnpeaenEHHbIX CUCTEM

Mopenb nporpammMmumpoBaHus
JlérkocTb MacwtabmpoBaHus
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*MomnMo obnauHbIx cepBucos, Orleans NOAXOANT ANS CO34aHMA LUIMPOKOTO Kpyra pacrnpesenéHHbIX NPUAOXKeHU
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// grain interface
public interface IUser : IGrainWithGuidKey

{
}

Task<string> SayHello(string name);

f> B namsaty

// invoking a grain

IUser user = client.GetGrain<IUser>(userId);

string reply = await user.SayHello(name);
/\El B B/l

AkTuBaLms rpeﬁ H [eaktusauus

Console.WriteLine($"User {userId} said: {reply}");

// grain implementation class
public class UserGrain : Grain, IUser Bbi3oBbI Bceraa

{ OAHOMOTOYHDbI
private int _counter;

public async Task<string> SayHello(string name)

{
}

return $"Hello, {name}. You are caller #{++_counter}.";
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Ckonb3dallee nogMHOXECTBO BCEX
BO3MOXHbIX OOBEKTOB: MO/Ib30BaTENN,
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Orleans Nnpo3payYHO BOCCTaHAB/MBAETCA
nocne cboeB cepBepoB U
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public interface IUser : IGrainWithGuidKey :> @ A

{
Task AddFriend(IUser friend); @ <:Aj
}

i
IUser me = client.GetGrain<IUser>(myId); I ﬁ
IUser friend = client.GetGrain<IUser>(friendId); B

try Ccblika Ha rperiH Kak aprymMmeHT
{ CemaHTMKa

await me.AddFriend(friend); ﬁ ﬁ

Console.WriteLine($"Added friend {friendId}."); pacnpeaeneHHoro R

}
TKa NCKJHOYEHUN ACMHXPOHHOro ‘
catch (Exception e Obpaborka nckntode P @ @

{ try / catch!

Console.WritelLine(
"Failed to add {friendId} as a friend: {e}.");
throw;
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Mpouecc nnm obbeKkT BHYTPM NpoLiecca

[Ba TCP noprta: cepBepHbIN N KANEHTCKNM
KoHdurypauyms

Koa npunoxxeHuns (MHTepdencol 1 Knaccbl rpenHOB)

icnonb3yeT BHeLLHee XpaHUAULLLE AaHHbIX

B3anMHbI MOHUTOPWUHT Silos 1 BbifiBNEHME 0TKa30B
ABTOMaTnyeckoe gobasnieHne B knactep HoBbIx Silos
KnneHtbl (Be6-cepBepa) noakntouatotca ko Bcem Silos

Azure, Amazon AWS, private cloud, npon3BoabHbIN Habop cepBepoB
MnarunHbl knactepuHra: Azure Table, SF, SQL (MS, My, Postgre, Oracle), ZooKeeper, Consul
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— Router Grain pacnakoBbIBaeT u

pacwmdpoBbIBAET NakeThbl
"/;;ss?:rrinérai\n\\i Observer
,, N A L : — Session Grain akkymynnpyeTt nHGOpMaLnto
/\ N \ oAHOro matya v onosetlaet Player Grains
/// \\\ PI G i
w Y Game aye;y MTPOKOB
m (Session Grain)
( ) ° & ) —  MobunbHbIN KnneHT yepes Player Grain
» . G\ HaxoAuT Session Grain Tekylw,ero martya u
. J N ayer Grain
%’Gy . Game " v/ noanuncbiBaeTca Ha ONOBELLEeHNMA O ero xoae
{ Session Grain )
\\\ C 4 (v
) - £ —  MuaanoHbl napanenHbix MaTyen MoryT

obpabaTbiBaTbCA HE3ABNUCMMO

Player Grain
— [MlakeTbl OT pa3Hbix Xbox-0B y4aCTHMKOB
MaTya AOCTaBAAOTCA ogHOMY Session Grain
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Ingested J AN
Telemetry

Telemetry - TenemeTtpus C KANEHTOB 3aMNuMCbiBAaETCA B

( Grai )
e 4 Azure BLOBs+Queues
T y Storage
) ( = - Router Grains pacnakoBsbIBaeT 610ku
g TeNemMeTpun 1 HanpasastoT Telemetry
/TelGemgtr\i\ P Grains
rain ) =
y o &
Y E - Wpentndunkatopom Telemetry Grain
\\ /// = . w
> SIBNSETCA NEPBUYUHBINA KNHOM
MHAVBUAYanbHON 3anucy B Azure Table
'Router Grain //Telemetry\\ D
[ Grain ) . — bnarogaps 1:1 oTHoOWweHWNIO MexXay
\\\ Z /// -
rpevHOM U 3anucblo, n3berarotcs

KOH®AMKTBI No 3anuck (eTag violations)
— [lponyckHas cnocobHOCTb BbIpOCaa B 4x
- [o 750K coobulieHuns B cekyHay
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[Monb3oBaTenn, ceccum, yCTpOVICTBa, KaTtaJiorn

O6beKT (rperiH) ANa KaXA0ro KOHTEKCTa

B3anmogencreme B peanbHOM BpeMeHu, B 60abIoM MacliTabe
CocTosiHMe Aep>XUTCA B NaMATH
Mansble 3aTpathbl Ha 10

E,EI,I/IHOG ajpecHoe NpPoCTPpaHCTBO B npejesax Knacrepa

[perHbl MOTYT HaNpPAMYHO BbI3biBaTb APYT ApPYyra v OPraHnM30BbIBaTbCA B rpadbl

BupTyanbHOCTb rpEVHOB — KAHOYEBOW MOMEHT

ABTOMaTMyeckas «cbopka Mycopa» HeaKTUBHbIX FPENHOB

Nyyiwe cooTBeTCTBYET peasbHOMY MUPY, YeMm stateless cepBuchl
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Figure 6: Throughput of Halo 4 Presence service.
Linear scalability as numnber of server increases.
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Hauat B Microsoft Research — 2009
B production — koHew, 2011
Bbinyck Halo 4 — Hoabpb 2012
Public preview — anpenb 2014
GitHub (MIT) — anBapb 2015

[nobanbHOe co0bLLECTBO KOHTPUOBIOTOPOB

OavH 13 cambix nonynapHbix OSS npoekToB
Microsoft

Kpocc-nnatpopmeHHasa v2.0.0 ¢ CoreCLR
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Orbit is a framework to write distributed systems using virual actors on the JVM. A virtual actor is
an abject that interacts with the world

Atany time an actor may be active of inactive. Usually the state of an inactive actor will reside in
the database. When a messaga is sent to an inactive actor it will be activated somewhers in t
pool of backend servers. During the activation process the actor's state is read from the dat:

Aclors are deactivaled based on timeout and on server resource usage.

Itis heavily inspired by the Micrc

Introduction to Service Fabric Reliable Actors

= 11 minutes to read » Contributors @ @ & @ 2 all

erleans
In this article
Components
What are Actors?
Actors in Service Fabric Grains
Stateful grains are backed by persistent storage and referenced by a primary key set by the grain. An activiation of a grain is a
single Erlang process in on an Erlang node (silo) in an Erlang cluster. Activation placement is handled by Erleans and
Reliable Actors is a Service Fabric application framework based on the Virtual Actor pattern. The Reliable communication is over standard Erlang distribution. If a grain is sent a message and does not have a current activiation one is
Actors API provides a single-threaded programming model built on the scalability and reliabi

guarantees provided by Service Fabric.

spawned,

Grain state is persisted through a database provider with an always increasing change id or etag. If the change id or etag has
been by another activation the activation attempting to save state will stop.
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