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AKTOpPbI B C++:
B3rns4 CTaporo NpakTUKYOLLEro
akTopogena

EBreHnm OXOTHUKOB


http://stiffstream.com

KopoTko o0 cebe

[MpodeccmoHanbHbIM pa3paboTyurk ¢ 1994-ro.

e 1994-2000: ACY TI1/SCADA U T.N;
e 2001-2014: Tenekom, nnaTeXXHble CePBUCHI;
e 2014-...: OpenSource-UHCTpyMeHTapum ansa C++

"ToT cambint ea0197" (c) RSDN

ABTOp 6nora "Pa3mblwnuambl eao197" (http://eao0197.blogspot.com/)

CoocHoBaTersb stiffstream.com

i stiffstream
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HauyHeM mn3aganeka

Mopaenb AKTopoB
Ha nanbLuax

i stiffstream
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MHOIMOMNOTOYHOCTb — 3TO...

NHCTPYMEHT, KOTOPbIN aKTUBHO NPUMEHSIETCS B ABYX O4E€Hb Pa3HbIX
obnacTax:

e parallel computing;

® concurrent computing.
Concurrent computing MOXXeT ObITb 1 6€3 MHOrONOTOYHOCTMW.

bydem 2o080pume 0 concurrent computing.

stiffstream
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MHOronoTo4yHoOCTb 6e3 owmnbok?

daHTacTukKa.

[axe nmes 20 neT onbiTa.

Ho novemy?
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N3MeHaeMoe pa3aendemMoe COCTosaHue

[ MaBHbIM PAKTOP CMOXHOCTU B MHOrONOTOYHOM MPOorpamMmMmnpoBaHunu.

£ stiffstream
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Y6paTb pa3saenssemMoe COCTosiHME

Huyero He pasgensieM. Hu 3a 4yto He Gopemcs.

[TyCcTb KaXablX NOTOK BfiageeT CBOMMU COOCTBEHHbLIMU AaHHbIMU. U
HUKTO KpOMe MOoTOKa-Bragernbua He UMeeT K 9TUM JaHHbIM 4OCTyna.

[MpnHUMN shared nothing (LULMPOKO U3BECTEH B Y3KMUX Kpyrax).
https://en.wikipedia.org/wiki/Shared nothing_architecture



https://en.wikipedia.org/wiki/Shared_nothing_architecture
http://stiffstream.com

[ToOTOKaM HY>XHO 06LWaTbCs, HO KakK?

KaxkeTcsa, 4To ecTb ABa cnocoba:

1. CWHXPOHHO.
2. ACUHXPOHHO.

Ho 37O TONbKO KakeTcH...

CWHXPOHHOE B3anMOOeNCcTBME — 3TO NYTb B HUKyAA.

£ stiffstream
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ACUHXPOHHbIN 0ObMeH coobleHnsaIMH

X Y

£ stiffstream
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[TpocTO Xel

EcTb NOTOKK. Y KaXXAoro ectb ovdepeb BXOASLLMUX COODLLEHUIA.
[ToTOK cnNUT, ecnn o4yepenb BXoOALWMX COOOLLEHNI NyCTa.

[ToTOK NpocbkinaeTcs, Koraa anst Hero NosIBNAKTCA BXoAsiLLne
coooLeHuns.

[MoTOKM 06LLAaTCA TONbKO Yepes aCUHXPOHHbIE COODLLIEHUS.

10
stiffstream
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[lornosiIHnTeNIbHbI BOHYC

Ecnun coobLieHna HecyT KON AaHHbIX, TO Mbl NOSTydaeM OYeHb
NPUATHLIN OOHYC:

Npo3payHbiii nepexo Kk pacrpedesieHHOocCmu.
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Moaenb AKTopoB. OCHOBHbIE MPUHUUMDI

® QaKTOp — 3TO HEKasl CyLLHOCTb, 0bnagatoLlasi noBegeHNeEM;
® aKTOpPbl pearnpyloT Ha Bxoadwme coobLEeHNS;
® [0y4YMB COODLLEHME aKTOP MOXET:
O OTOCnaTb HEKOTOPOE (KOHEYHOE) KONTMYECTBO COODLLEHNI
OPYrnm aktopam;
O co034aTb HEKOTOpPOE (KOHEeYHOE) KONMMYeCTBO HOBbIX aKTOPOB;
o onpenenuTb angd cedbs HoBoe noBeaeHne ansa oopaboTku
nocnegyroumx CoooLLEeHNN.

12
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AKTOp — 3TO HEKOTOpPAas CYLWHOCTb

He 6ornee Toro.
AKTOPOM MOXET ObITb OTAENbHbLIN Npouecc. Hanpumep, Erlang.

AKTOpPOM MOXeT ObITb OTAESbHbIN NOTOK (OS thread, "green" thread,
fiber). Hanpumep, goroutine B Go MOXeT paccMaTpuBaTbCS Kak akTop.

AKTOPOM MOXET ObITb OOBEKT, KOTOPOMY KTO-TO BblAENSAET paboynm
KOHTeKCT. Hanpumep, Akka.
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Moaenb AkTopoB (odunumnos N°1)
[MosiBunacek B 1973-em rogy bnarogapa padbotam Kapna XetontTa (Carl
Hewitt).

bbina 3atem passuTta B 1981-0M Yunbamom KnnHrepom (William
Clinger).

N B 1985-oM ['yriom Arxa (Gul Agha).
OTO ecnu roBopuTb Npo dopmanusaymio Moagenu AKTOpoB.

HegpopmanbHO oHa omKpbieasiack U nepeomkpbieasach
MHO)Xecmeo pas.
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Moaenb AkTopoB (odunumnos N°2)

OTnpaBHbLIE TOYKM NS XKenarLux norpysnTtbCcda B popmMarnbHyo
Teoputo Mogenun AKTopoB:

https://en.wikipedia.org/wiki/History of the Actor model

https://en.wikipedia.org/wiki/Actor model

https://en.wikipedia.org/wiki/Actor model theory
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Bonpoc pebpom!

[Touemy Mogenb AKTOpoOB
npuBekaeT BHUMaHue?

i stiffstream
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Yalle Bcero ynoMmHaeTcsa:

1. MpocTtoTa. HeT pasgendemMbix gaHHbIX. ACUHXPOHHbIV OOMeH
COOOLLEHUAMMN.

2. AHanoruunc peasibHbIM MUPOM. MHorume BeLm 3HaKOMbl Y MOHATHBI.

3. MacwTtabunpoBaHue. AKTOPOB MOXET DObITb XOTb MUSTIIMOH. AKTOPbI MOTYT
XUTb Ha pasHbIX HOoOaAX.

4. OTKasoyCcTon4YMBOCTb. Kakme-To akTopbl MOryT "Nagartb", Apyrme aktopbl
9TO OBHapyXxaT 1 ncnpaeaT (CM. CUCTEMY CYNepBM30pPOB Erlang-a). Shared
nothing + message-passing CUINbHO NMOMOrarT U TYT.

stiffstream
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Moaenb AKTOpPOB Kak...

...cnocob cMoTpeTb Ha Mup. [pyrumm cnosamu:
MOJIOTOK...

ecnu y Bac B pykax

SRz —BEANOR—

stiffstream
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Bonpoc Ha MUNNNOH

Mopaenb AKTOPOB — 3TO
cepebpsiHasa nyna?

i stiffstream
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[ paHULUbI TPUMEHUMOCTHU

ECTb HECKOSIbKO MapKepOB, KOTOPbIE MOTYT NoAcKa3aTh, YTO BbIOOP
Mopaenu AkTopoB OyaeT onpaBgaHHbIM.

Mozaym noockazams. A mo2ym u He rnoockalame.

20


http://stiffstream.com

Mapkep N21

i stiffstream

Fire-and-Forget
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Fire-and-Forget
1. ToTanbHbIK KOHTPOSb HE HYXEH.

2. PesynbTaTthbl Ha4YaTbIX onepaunmn BOT NPAMO 34eChb N cenyac He
HY>KHbl.

3. Ecnn JTto-To He cnyynMnochk, TO HAYEro CTPAaLLHOrO.

MbI nocmosiHHO Ucnonb3yem amom fpUHYUN 8 no8cedHEe8HOU XU3HU

stiffstream
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Fire-and-Forget: npumepsbl "3a" n "npoTtme”

[Mpumep Nel: aBe pabo4yne HUTU, 0OgHa TONbKO YMTAET JaHHble, BTOpas
TONbKO pa3bupaeT ux.

[Mpumep Ne2: kommuTt B BLI.
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Mapkep N°2

KOHeYHble aBToOMaThl

i stiffstream
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[TpHUuMnbl Mogenn AKTOpOB elle pas3

® JdKTOP —3TO HEeKasd CyuHOCTD, obnapatowas nosegeHueMm;

® MOJIy4YMB COOOLLUEHUE aKTOP MOXET:

o onpepenutb Ans cebs HoBoe noBeaeHue Ang oopadboTKu
nocrieayroLmx CoooLeHUH.
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O KaKMxX KOHe4YHbIX aBTOMaTax peyb?

Inactive
- |

Digit NoActionsTimeout

Active

NoAnswerTimeout |Clear Clear CallDropped

Call

Calling Speaking

— —
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Mapkep N93

ApxutekTtypa Shared Nothing

i stiffstream
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Shared Nothing: KOHTpPO/AbHbIA B rO/10BY

MoryT nn cywHoCTK B nporpamme paboTtaTb 6€3 kakmx nmbo
pa3genaemMbiX gaHHbIX?

MoxxeT nn Kakaas CyLLHOCTb ObITb NpeacTaBrieHa B BUAE OTAEeNbHOro
npouecca?

3Mo maku 3KCmpemu3m.

Ho oH ompe3srnsem.
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He Mapkep, HO TeEM He MeHee

Tanwmepbl
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Hanpamyto He cB43aHO ¢ Moaenbio AKTOpPOB, HO...
...TanMepbl B BUAE OTIIOXKEHHbIX COODLLEHNI — 3TO OYEHb YO0OHO Ha
NpakTuKke.

CnepacTeue TOro, YTo akTopbl 00LAKTCS C BHELUHUM MUPOM TOSbKO
nocpeacTBoM COOOLLEHWUN,

Tanmepbl akTUBHO UCMOJSIbL3YOTCA akTopaMm n3-3a npuHumMna
Fire-and-Forget.
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Ob6wume cnosa 3aKOHYUNIUCD...

...HagerCb, YTO NOKa ObINO MOHATHO

£ stiffstream
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bnuvxe K Teny!

Mopaenb AKTOPOB U C++:
MU nnn peanbHOCTL?

i stiffstream

32


http://stiffstream.com

PeanbHOCTb!

npombiluneHHas asTomatusaumsa (ACY TI1);
TerneKkowm;

9NEKTPOHHAasA U MODUNbHasA KOMMEPLUS;
NMUTaLUOHHOE MOAENNPOBAHME;

CATlP;

UrPOCTPOEHMUE;

[1O npomexxyTto4Horo cnos (CYBL, ...)
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ECTb HEeCKO/IbKO HKOAQHCOB

Bbi3aBaHHbIX cneungukon C++:

e Hebe30nacHOCTbIO;
e cneunuyeckuMmn NpUKNnagHbiMm HUWamMmu (embedded,
high-performance, real-time n 1.4.).

B C++ BCe aKTOpHble (PPENMBOPKN OYEHDb Pa3Hble U HEMOXOXNE.
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EcTb rotoBble MHCTPYMEHTbI:

Hanbornee n3BecTHble:
e QP/C++ (OBOMHaA NULIEH3US);
e Just::Thread Pro: Actors Edition (KoOMMep4yeckas NnMUeH3uns);
e (C++ Actor Framework (BSD-3-Clause nuueH3us);
e SObjectizer (BSD-3-Clause nnueH3us);

Kpome Toro:
e OOSMOS (aBoMHasi NMLUEH3Us, A3blK C, HO MOXET UCMNOJIb30BaTbCS N B C++);
® Asyncronous Agents Library (BXxoguT B Visual Studio).

Bonee-meHee akTyanbHbIN cnucok B Wikipedia.

stiffstream
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A Tenepb O rf1aBHOM

SObjectizer

£ stiffstream
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[1aBHbIM-AAQBHO, B Aa/1eKON-AasIeKoMn...

1994-1 rof.
[[omenb. Kb CucremHoro lNporpammmnpoBaHms.

Otoen ACYTTI.

MonbiTka caoenaTtb 00 bEKTHO-OPUEHTUPOBAHHYIO SCADA-CUCTEMY.

£ stiffstream
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O6bekTHada SCADA. NTor

SCADA Objectizer.
1998-u roA.
OnpoboBaH B peanbHOM NPOEKTE.

[MpekpaTun cBoe cylecTBoBaHMe B Ha4yarne 2000-ro

38
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[TpeaAnocCbITIKN K MepepoXaeHUIo
Hayvano 2002-ro.

Komnanusa "UHtepsann".

[1Boe y4yacTHMKOB pa3paboTkm SCADA Objectizer.

Hebonblias GUI-nporpamma ansa ynpasneHus nogkntoveHHbimm K MK
yCTpOUCTBaMM...

i stiffstream
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YeTBepTOoe npuwlecTteme
Anpenb 2002-ro roga.
SObjectizer = SEABA + Objectizer.

SObjectizer-4 (B 4eTBepPTbLIX pa3 BCe cHa4yana).
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OTanbl 66ALHEFe NYTU

Main 2002-ro: Ha4ano ucrnosnb3oBaHus SO-4 B pa3spaboTke.

MapT 2006-ro: nepeBof SO-4 B KaTeroputo OpenSource NPOEKTOB NoA
BSD-nnueH3nen.

CeHTabpb 2010-ro: Ha4yano paboT Hag SObjectizer-5.
Main 2013-ro: nybnu4Hbin penna SO-5 noa BSD-nnueH3unen.

Ntonb 2013-ro: SObjectizer Ha4Yan XxuUTb He3aBncmMmMo oT "VIHTepsann".

41
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[IlpMeHeHune

B komnaHuun " HTepsann":

e SMS/USSD-arperaTop;

® KYCKM NSiaTeXHbIX CEpPBUCOB, N1aT(POPM 3JTIEKTPOHHOW KOMMeEpPLMN;
® cucrtema MOHUTOpUHra gnsa DevOps.

BHe "WIHTepBanna":

® VMUTAUMOHHOE MOOENNPOBaHNE;
® TECTOBble CTEHbI;

e YynpasreHne obopyaoBaHUEM;

® POTOTUNNPOBAHMKE.

stiffstream
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SObjectizer-5: dakTbl 1 UMb

SObjectizer v.5.5.22.1:

e Maun 2018;

e ~31KLOC Koaa;

e ~35KLOC TecToB;

e ~10 KLOC npumepoB (paboTatoLmx).

C++11. MnHnmarnbHble TpeboBaHua: GCC-4.8, VC++ 12.0, clang-3.5

[TnaTtdopmbl: Windows, Linux, FreeBSD, macOS, Android (CrystaX NDK).
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Ha caMmoM pgene...

...Mbl He genanu peanusauuto Mogenun AKTopoB.

£ stiffstream
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Mbl TNWb XOTenu...

...yNpocTuUTb Ansa cebs pa3apaboTKy MHOroNoTOYHOIo KoAa.

Ha momeHT Hayana paboT Haf SObjectizer Mbl JaXke HE 3HaNW Npo
Moaenb AKTOpoB BOOOLLE.

Ho nony4dunack ogHa U3 BO3MOXHbIX peanu3aunn Mogenn AKTopos.

i stiffstream
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XBaTuUT obwmnx cnos!

Y10 MbI nony4ymnnu B SObjectizer-5?

i stiffstream
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N3 4yero xe, U3 4yero xe, 13 4yero xe...
AreHTbl. Koonepauwumn areHToB. (AeceHm == Akmop u Haobopom)
CoobuweHunsa. Noannuckn Ha coodLEeHns.

[loyTOBbIE ALLNKN.

[ncneTyepsbl.

istiffstream
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B SObjectizer ectb coobuieHuns

Bce B3anmoaencTeume mexay areHTaMm B SObjectizer UAET TONMbKO
yepes3 aCUHXPOHHbIE COOOLLIEHUS.

CoobLeHnsa 9To 0O BbEKTHI.

Tun coobuieHnst — 3To KoY Anga nomcka obpaboTynkoB coobLLIEHUS.
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Bbirnagat coobuieHns BOT Tak:

struct request : public so_5::message_t

{
std::int64_tid_;
std::map<std::string, std::string> params_;
std::vector<std::uint8_t> payload_;
std::chrono::steady_clock::timepoint deadline_;

request(
std::int64_t id,
std::map<std::string, std::string> params,
std::vector<std::uint8_t> payload,
std::chrono::steady_clock::timeout deadline)
: id_(id), params_(std::move(params)), payload_(std::move(payload)), deadline_(deadline)

{}
+s

stiffstream
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Bblrnﬂ_n_a:r_am&_l_l_a_l_u_an NAT T

struct req

{

std:
std:
std:
std:

request(

poid_(

{}
+s

1inté
‘maf
:vect
:chrd

std::i
std::i
std::)
std: : ¢

[Touemy nmeHHo struct/class, a He tuple unum 4to-TO ewe?

CTpyKTypa ropasno npoliie 3BOMIOLMOHMPYET.

[obaBnsiem-ygansem-n3aMeHsieM nosne CTPYKTYpPbl U HE HYXXHO MoanMULMPOBaTb
0bbsaBNeHns 06paboTUNKoOB COOBLLEHNUS.

stiffstream
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Bblrnﬂ_n_a:r_am&_u_a_l_u_‘n NAT T

struct req

{
std::int6
std::maf
std::vect
std::chrdg

request(
std::i
std::i
std::)
std: : ¢
poid_(
{>
3

[Touemy nmeHHo struct/class, a He tuple unum 4to-TO ewe?

CTpyKTypa ropasno npotiie 3BONIOLIMOHMPYET.

[obaBnsiem-ygansem-n3aMeHsieM nosne CTPYKTYpPbl U HE HYXXHO MoanMULMPOBaTb
0bbsaBNeHns 06paboTUNKoOB COOBLLEHNUS.

struct reconfigure {
const std::string cfg_file_;

};...

void my_agent::so_define_agent() {
so_subscribe_self().event(&my_agent::on_reconfigure);

L

void my_agent::on_reconfigure(mhood_t<reconfigure> cmd) {

L

‘stiffstream
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struct reconfigure {

B bl rn YN TP enum class on_error_action { use_current, use_defaults, abort };

struct req

{

std::int6
std::maf
std::vect
std::chrdg

request(

o

+s

std::i
std::i
std::)
std: : ¢

id_(

const std::string cfg_file_;

[MoYEMY MMEHHO Stry  on-error-action on_error_;
.

void my_agent::so_define_agent() {
so_subscribe_self().event(&my_agent::on_reconfigure);

L

void my_agent::on_reconfigure(mhood_t<reconfigure> cmd) {

CTpyKTypa ropasgo npotue 3

HobaBnsiem-ygansem-n3mMmeH
0b6bsaABNEHUss 06pabOTUNKOB ¢

struct reconfigure {
const std::string cfg_file_; }

};...

void my_agent::so_define_agent() {
so_subscribe_self().event(&my_agent::on_reconfigure);

L

void my_agent::on_reconfigure(mhood_t<reconfigure> cmd) {

L

stiffstream
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Ewe eCcTb CUrHanbl

struct get_status : public so_5::signal_t {};
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OTcbinaTCca coobweHnsa BOT Tak:

// be3oTnaratenbHas oTCblsiKa coobLieHuns.
so_5::send<request>(target,
// Bce 3710 uepe3s perfect-forwarding naet B KOHCTpYKTOp request-a.
make_id(), make_params(), make_payload(), calculate_deadline());

// Bbe3oTtnaratenbHasa OTCbIJIKA CUrHana.
so_b5::send<get_status>(target);

stiffstream
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OTcbinaTCca coobweHnsa BOT Tak:

// be3oTnaratenbHas oTCblsIKa coobLieHuns.
so_b5::send<request>(target,
// Bce 3710 uepe3s perfect-forwarding naet B KOHCTpYKTOp request-a.
make_id(), make_params(), make_payload(), calculate_deadline());

// be3oTnara

TCbIJIK@ CUrHana.
so_b5::send<get” ;

/

OKBUBAIEHTHbIN KOA;:

auto msg = std::make_unique<request>(
make_id(), make_params(), make_payload(), calculate_deadline());
target->deliver_message( std::move(msg) );

stiffstream
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YT10 Takoe Target ansa send?

B "tpagnunonHon" Mogenun AKTopoB agpecaTtom coobLLeHUS
SABMAETCA aKTop.

B SObjectizer coobLleHNsa oTCbINnarTCcA B "NOYTOBbLIN SALWMK".

[loyTOBbIN ALLMK B SObjectizer Ha3bIBaeTCcst mbox.
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[Toonucka Ha coobweHune n3 mbox-a

= AZX

send<Msg> 1
- - Bob Alice
| |
: New message : : :
— |
| l ] l
: : X || message dropped B]
| | - =
| | | 1
subscribe<M>

| PLELELL L -
| | | 1
, New message _ | |
I%I | |
| | |
{ : >!| message delivered to Bob lﬁ
| | | ' .
: | _subscribe<m> ; 1
| | | 1
i New message _ | ! !

| | |

| |

>.| message delivered to Bob 'ﬁ.

|

I I

: >:| message delivered to Alice B"
: | —
|

drop_subscription<M=>

1

|

1

New message ! !
—_—

I

| |
: : > | message delivered to Alice lﬁ
| | | s

| |
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[1Ba TMna mbox-oB

MPMC (Multi-Producer/Multi-Consumer)
nobom MoXeT nocnarTb,
nobonr MoXeT noannucaTbCs.

MPSC (Multi-Producer/Single-Consumer)
nobom MoXeT nocnarTb,
TOJIbKO Bnagenewy MOXeT noanucaTbcs,
aBTOMaTU4YeCKN Co3aaeTca ONd KaXXOoro areHTa,
TaK »Xe Ha3blBaeTc4 direct mbox.

stiffstream
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[1Ba TMna mbox-oB

MPMC (Multi-Producer/Multi-Con Wcnonb3oBaHne MPSC mbox-oB 1 aaeT
MoBo MoOXeT NocnaTh MaKcumMarnbHoe NpubnmkeHve kK Mogeny AKTOpOB.
)

nobonr MoXeT noannucaTbCs.

MPSC (Multi-Producer/SingIe-%/

nobom MoXeT nocnarTb,

TOJIbKO Briagenew, MOXeT noanucaTbCs,
aBTOMAaTUYECKN CO30aeTCs AN KaXXOoro areHTa,
TaK Xe Ha3biBaeTcA direct mbox.

stiffstream
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ﬂ'Bg_'r_uuzlg_mhaLnn
[ToyemMy MMeHHO mbox-bl 1 NoYemMy ABa TUNa
MPl mbox-oB?

e Horu pactyT us mupa ACYTII, Tam Bzanmogenctene 1:N wmnpoko
NCNONb3yeTCH;

® rocpeacTsoM mbox-oB nosyyaem ewe n mogesno Pub/Sub (mbox
BbICTyNnaeT B Ka4yecTBe bpokepa, TN CoobLLEHNS - B KaHeCTBE MMEHMU
TONuKa);

® Jerko genatb pasHble TprokM (so_5::extra::mboxes::round_robin,
so_5:.extra::mboxes::collecting_mbox,
so_5::extra::mboxes::retained_msg).

MPS

N3HnayanbHO B SO-5 Obin Tonbko oanH Tmun mbox-os: MPMC.
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[Toonucka Ha coobLweHuns

// Moanucka Ha coobuweHmne n3 mbox-a.
so_subscribe(some_mbox).event(... /* obpaboTuunk */);

// NMoanucka Ha coobuweHmne n3 cobcreeHHoro MPSC-mbox-a.

so_subscribe_self().event(... /* obpaboTumnk */);

stiffstream

61


http://stiffstream.com

[Toonucka Ha coobLweHuns

// Moanucka Ha coobuweHmne n3 mbox-a.
so_subscribe(some_mbox).event(... /* obpaboTuunk */);

// NMoanucka Ha coobuweHmne n3 cobcreeHHoro MPSC-mbox-a.
so_subscribe_self().event(... /* obpaboTumnk */);

Bcero nuwb 6onee komnakTHaa 3anucb Ansa:

so_subscribe(so_direct_mbox()).event(... /* 0bpaboTumnk */);

/

stiffstream
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B SObjectizer ectb gnucnertyepsbl

MeHHO gucneTyep onpeaenseT rae u Koraa areHt oyaet
obpabaTbiBaTb CBOM COOOLLEHMUS.

MoxkeT ObITb 3anyLeHO cpa3y HECKOMNbKO AMCNEeTYEPOB.

[o3TOMY KaXkObI areHT A0MKEH OblTb NPMBSA3aH K KAKOMY-TO
ancneTyepy.
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B SObjectizer ectb gnucnertyepsbl

stiffstream

send<Msg>

New message

mbox i ‘ ‘
Bob

>

Message accepted

Message
————>»

Message

event_queue Q

disp

some time later

Process demand

Demand _

Demand stored Iﬁl

v

=

Process demand

Demand processed

Demand extracted and passed to Bob Iﬁl
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bonblwe gucneTyepoB, XOpPOLWNUX U pa3HbIX

active_group

active_obj

adv_thread_pool

one_thread

prio_dedicated threads::one_per_prio
prio_one_thread::quoted round_robin
prio_one_thread::strictly _ordered
thread _pool
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3ayeM TakK MHOro?

device_op subsystem

S
: active_obj disp
agent agent s
- database_op
: subsystem
. L £ )
R A A SR R S R : one
i thread
L disp
. application logic subsystem .
thread pool disp :
L

‘stiffstream
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3a4eM TaK MHOro?

. device

op subsystem

https://habr.com/post/353712/

adv_thread_pool

6000

mmmmmmmmmmm

NHoraa moxeT noTpeboBaTbesa caenatb AUCNeTYep nog 3agady:

tricky_disp

LEMN DD Rdua NN dnamAd

——lNit-Avg  =——Init-Cit = RENL-AVE

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

RENE-CNt == [0-Avg == iO-Ct

‘stiffstream
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B SObjectizer ecTtb areHThbl

Kak npaBuno, peannayoTca Kak 00beKTbI KIlaccoB, yHacie40oBaHHbIX
OT so_b5::agent_t.

class hello_world final : public so_5::agent_t {
public :
using so_5::agent_t::agent_t;

virtual void so_evt_start() override {
std::cout << "Hello, World!" << std::endl;

so_deregister_agent_coop_normally();

}
+s

stiffstream
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B _Qﬂhiari-i7nr OrTL ArouTLl

Kak
OT s

class
publi
us

virt
St
S
ks
3

[Touemy knaccol? [loyemy HacnegosaHune?

AreHTbl B peanbHbIX MPUNOXeHNAX ropasao CrioXXHee OHbIX U3
HelloWorld-oBckux npumepos.

HarnsgHbin npuMep MOXKHO MOCMOTPETb 30ECh:
http://eao197.blogspot.com/2016/05/progc14-sobjectizer.html

OOI1 pynut n 6ubukaet. N 310 He WyTKa.

[1ntoc siBHO Bblpa>K€HHbl€ COCTOAHUNA al€HTOB...
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Y areHToB eCTb COCTOSHUSA

CocTosAHNA NO3BOSAOT peasin3oBbiBaTb CJITIOXKHbIE UEPaApPXNHECKNE
KOHEYHblE aBTOMATbI:

BI1O)KEHHbIE COCTOSIHUS;
on_enter/on_exit ANs COCTOSIHUW;
time_limit onNs COCTOSAHUN;
deep/shallow history ans cocTosiHUM.

stiffstream
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Y areHToB eCTb COCTOSHUSA

CocTosAHNA NO3BOSAOT peasfin30BbiBaATb CJ1I0XK
KOHEYHblE aBTOMATbI:

BIIO)XXE€HHbIE COCTOSIHUS;
on_enter/on_exit ANA COCTOSAHUN;
time_limit onNs COCTOSAHUN;
deep/shallow history ans cocTosiHUM.

stiffstream

OnaTb e BCe NOTOMY,
YTO KOPHW pPacTyT U3
ACYTII.
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[TfpMep areHTa C COCTOAHUNAMMU

& on

2> volume_up> volume_down

active

off turn on off
® Jl e

e tum_on_off "]

timeout volume_down

inactive

£ stiffstream
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[TfpMep areHTa C COCTOAHUNAMMU

class player_demo final : public so_5::agent_t {
state_t off{this, "off"},
on{this, "on"},
active{initial_substate_of{on}, "active"},
inactive{substate_of{on}, "inactive"};

stiffstream
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[TfpMep areHTa C COCTOAHUNAMMU

class player_demo final : public so_5::agent_t {
state_t off{this, "off"},
on{this;
active{initial>
inactive{substate_~

of{on}, "active"},

COCTOSIHMSI CaMOr0 BEPXHETO YPOBHSI.
He nmeloT poanTenbCKUx COCTOSIHUMN.

stiffstream
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[TfpMep areHTa C COCTOAHUNAMMU

class player_demo final : public so_5::agent_t {
state_t off{this, "off"},
on{this, "on"},

active{initial_substate_of{on}, "active"},

inactive{substate_of{on}, Saactive"};

[MogcocTosiHMSA COCTOSIHUS ON.

stiffstream

75


http://stiffstream.com

[TfpMep areHTa C COCTOAHUNAMMU

class player_demo final : public so_5::agent_t {
state_t off{this, "off"},
on{this, "on"},
active{initial_substate_of{on}, "active"},
inactive{subs of{on}, "inactive"};

Kak TofibkO areHT nepexoguT B COCTOSIHME On,
aBTOMaTUYECKM aKTUBUPYETCHA NOLCOCTOAHME
on::active.

HavanbHOoe noacoctosiHne ans CoOCTOSAHMSA on.

stiffstream

76


http://stiffstream.com

[TfpMep areHTa C COCTOAHUNAMMU

void so_define_agent() override {
this >>= off;

off.event([&](mhood_t<turn_on_off>){... /* BKNOUNTb YCTPONCTBO */});
on.event([&](mhood_t<turn_on_off>{... /* BbIKNOUYUNTb YCTPONCTBO */});

active
.on_enter([&]{... /* 3axeub aKpaH */})
.on_exit([&]{... /* noracuTtb 3KkpaH */})
time_limit(15s, inactive)
.event([&](mhood_t<volume_up> cmd){... /* peakumna Ha volume_up */3})
.event([&](mhood_t<volume_down> cmd){... /* peakuusa Ha volume_down */3});

inactive
.transfer_to_state<volume_up>(active)
transfer_to_state<volume_down>(active);

by

stiffstream
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[TfpMep areHTa C COCTOAHUNAMMU

void so_define_agent() override {
this >>= off;

off.eve

&](mhood_t<turn_on_off>){... /* BKAOUYUNTb YCTPONCTBO */});

on.event([

active AreHT gosmkeH HayaTtb paboTtaTtb B cocTosiHme off.

.on_enter([&]{...
on_exit([&]{... /* n
time_limit(15s, inact
.event([&](mhood_t
.event([&](mhood_t

inactive

Mo ymon4yaHuio areHT HaymHaeT paboTaTb B cneumanbHOM
default_state.

|_|03TOMy HY>KHO ABHO MNnepeBecTn areHta B COCTOAHUE off.

.transfer_to_state<volume_up>(active)
transfer_to_state<volume_down>(active);

by

stiffstream
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[TfpMep areHTa C COCTOAHUNAMMU

void so_define_agent() override { CneumanbHO AN TeX, KTO He MobuT NoA06HbIN
this >>= off; CUHTaKcuC.

&](mhood_t<turn_on_off>){..

off.eve

EcTb anbTepHaTUBHbIE BapnaHTbl 3arucu:
on.event([

ATEeHT [I0IKEH Hg so_change_state(off);
off.activate();

active
.on_enter([&]{...
.on_exit([&]{... /* nd [lo ymonyaHuio a

default_state.

time_limit(15s, inact
.event([&](mhood_t
.event([&](mhood_t

inactive

I'IosTomy HY>KHO ABHO MNnepeBecTn areHta B COCTOAHMUE ON.

.transfer_to_state<volume_up>(active)
transfer_to_state<volume_down>(active);

by

stiffstream
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[TfpMep areHTa C COCTOAHUNAMMU

void so_define_agent() override {
this >>= off;

off.event([&](mhood_t<turn_on_off>){... /* BKIOUYUTb YCTPONCTBO */});

on.event([&](mhoo

ff>{... /* BbIKNOUUTbL YCTPONCTBO */});

active
.on_enter([&]{... /* 3axeu
.on_exit([&]{... /* noracu
time_limit(15s, inactive)
.event([&](mhood_t<volu
.event([&](mhood_t<volume_down> cmd){... /* peakuusa Ha volume_down */});

Moanucka Ha cobbiTne B onpeaeneHHOM COCTOSTHUN.

inactive
.transfer_to_state<volume_up>(active)
transfer_to_state<volume_down>(active);

by

80
stiffstream
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[TfpMep areHTa C COCTOAHUNAMMU

void so_define_agent() override {
this >>= off;

off.event([&](mhood_t<turn_on_off>){..

on.event([&](mhoo

-| MoxHo 3anucaTb 1 No-Apyromy:

active
.on_enter([&]{... /* 3axeuy
.on_exit([&]{... /* noracu

so_subscribe_self().in(off).event(...);

Noanwucka H

time_limit(15s, inactive)
.event([&](mhood_t<volu
.event([&](mhood_t<volume_down> cmd){... /* peakuusa Ha volume_down */});

inactive
.transfer_to_state<volume_up>(active)
transfer_to_state<volume_down>(active);

by

stiffstream
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[TfpMep areHTa C COCTOAHUNAMMU

void so_define_agent() override {
this >>= off;

off.event([&](mhood_t<turn_on_off>){... /* BKNOUNTb YCTPONCTBO */});
on.event([&](mhood_t<turn_on_off>{... /* BbIKNOUYUNTb YCTPONCTBO */});

active
.on_enter([&]{... /* 3axeub 3KpaH */})
.on_exit([&]{... /* noracuTtb 3KkpaH */})
time_limit(15s, inactive)
.event([&](mhood_t<volume_up>

na Ha volume up */3})

.event([&](mhood_t<volume_

inactive OnpegeneHne peakumn Ha BXo4 B COCTOSIHUE U Ha
transfer_to_state<volume_up| Bbixoa 13 cocToAHUA.
.transfer_to_state<volume_do

by

stiffstream
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[TfpMep areHTa C COCTOAHUNAMMU

void so_define_agent() override {
this >>= off;

off.event([&](mhood_t<turn_on_off>){... /* BKNOUNTb YCTPONCTBO */});
on.event([&](mhood_t<turn_on_off>{... /* BbIKNOUYUNTb YCTPONCTBO */});

active
.on_enter([&]{... /* 3axeub aKpaH */})
.on_exit([&]{... /* noracuTtb 3KkpaH */})
time_limit(15s, inactive)
.event([&](mhood_t<volume_

* peakuus Ha volume_up */})

SNe /3 N\

.event([&](mhood_t<volume

inactive OrpaHuymBaemM Bpemsi NpebbiBaHNs B COCTOSIHUM active.

.transfer_to_state<volume_
transfer_to_state<volume_d Yepes 15s nocne BxoAa B active aBToMaTUYECKN NEPEBOANM

areHTa B COCTOsIHMe inactive.

by

stiffstream

83


http://stiffstream.com

[IlpMep areHTa C

void so_define_agent() override {
this >>= off;

off.event([&](mhood_t<turn_or
on.event([&](mhood_t<turn_or

active
.on_enter([&]{... /* 3axeub 3
.on_exit([&]{... /* noracuTb 3
time_limit(15s, inactive)
.event([&](mhood_t<volume_u
.event([&](mhood_t<vo

inactive
.transfer_to_state<volume_up>
.transfer_to_state<volume_dow

by

‘stiffstream

COCTOAHUNAMU

Henernpyem obpaboTtky coobuieHnn volume _up un
volume_down cocTogaHuio active.

AreHT nepeBoamnTCs B COCTOSAHME active n obpaboTumkm
ANs 9TUX COOBLLEHMI NLLYYTCA Cpean NoanUCOK COCTOAHNS
active.

~

/

€aKkumsa Ha volume_up */3})
cmd){... /* peakumsa Ha volume_down */3});

(active)
n>(active);
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[TfpMep areHTa C COCTOAHUNAMMU

off.event([&](mhood_t<turn_on_off>) {
... /* cneunduyeckun gnsa MHMUMann3aunum ycTtpomcrea kog */

this >>= on;

1)

on.event([&](mhood_t<turn_on_off>) {
... /* cneynduyecknin ansa gemHnumanunlaymm yctpomcrea kog */

this >>= off;

1)

stiffstream
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[TfpMep areHTa C COCTOAHUNAMMU

off.event([&](mhood_t<turn_on_off>) {

... /* cneunduny
this >>= on;

1)

on.event([&](mhoo
... [* cneunduny

this >>= off;

1)

stiffstream

eCKUN AN MHUUuanmsaumm yCcTpomucTea koa */

AKTUBHbLIMM CTaHYT cpasy [ABa COCTOSIHWUS: on K on::active.

Y cocTosiHMs on::active OyaeT Bbi3aBaH 06paboTymk on_enter.

.
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[TfpMep areHTa C COCTOAHUNAMMU

off.event([&](mhood_t<turn_on_off>) {
... /* cneunduyeckun gnsa MHMUMann3aunum ycTtpomcrea kog */

this >>= on;

1)

on.event([&](mhood_t<turn_on_off>) {
... /* cneynduyecknin ansa gemHnumanunlaymm yctpomcrea kog */

this >>= off;

1)

stiffstream
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Koonepauuun areHToB

Koonepauuu areHTOB peLlatoT 3agavyy O4HOMOMEHTHOU perncrpauum B
SObjectizer rpynnbl B3aMOCBA3aHHbIX areHTOB.

=

stiffstream

/*\\ v, v, v (>
\

‘\ \,\ init_port(&dev, p); v : {v, ts) , x = f(v)+g(y)+k; insert x, ts, v into... (
/!\\ 4! read_port(&p, &data); ’ {X, v, ts}
“ i \ \‘/ "q, / / / N s
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Koonepauuun areHToB

|

':o’ Ay X
—\

= {/rtf"f’“"_i \
=

stiffstream

init_port(&dev, p);

read_port(&p, &data);

: x = f(v)+g(y)+k;
{v, ts} ( {x, v, ts}
agent_coop

:
A

insert x, ts, v into...
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HanonHeHne n perncrtpaumnga Kkoonepaumm

so_b5::environment_t & env = ...; // Ooctyn k SObjectizer.
// 3actaBnsieM SObjectizer co3gatb 06beKT KooNepauuu. 1
auto coop = env.create_coop( "data_acquire_demo" ); ( )

// HanonHsaem Koonepauuio NpukKnagHbIMK areHTaMn. 3ao4H0 NpUBA3bIBAEM areHTOB K pa3HbIM AUCNETYEpaM ANs Toro,
// 4TObbI areHTbl paboTanun Ha pa3HbiX pabounx HUTHAX.

coop->make_agent_with_binder<device_reader>(
so_b5::disp::one_thread::create_private_disp(env, "device")->binder(),

¥
coop->make_agent<data_processor>(...);

coop->make_agent_with_binder<db_writer>(
so_5::disp::one_thread::create_private_disp(env, "db")->binder(), ... );

// OcTanocb TONbKO 3aperncTpnpoBaTb Koonepauuto.
env.register_coop(std::move(coop));

stiffstream
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HanonHeHne n perncrtpaumnga Kkoonepaumm

so_b5::environment_t & env = ...; // Ooctyn k SObjectizer.
// 3actaBnsaeM SObjectizer co3patb 06beKkT Koonepauuu.
auto coop = env.create_coop( "data_acquire_demo" );

// HanonHsaem Koonepauuio NpukKnagHbIMK areHTaMn. 3ao4H0 NpUBA3bIBAEM areHTOB K pa3HbIM AUCNETYEpaM ANs Toro,
// 4TObbI areHTbl paboTanun Ha pa3HbiX pabounx HUTHAX.

coop->make_agent_with_binder<device_reader>(
so_b5::disp::one_thread::create_private_disp(env, "device")->binder(),

¥

(2)

coop->make_agent<data_processor>(...);

coop->make_agent_with_binder<db_writer>(
so_5::disp::one_thread::create_private_disp(env, "db")->binder(), ... );

// OcTanocb TONbKO 3aperncTpnpoBaTb Koonepauuto.
env.register_coop(std::move(coop));

stiffstream
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HanonHeHne n perncrtpaumnga Kkoonepaumm

so_b5::environment_t & env = ...; // Ooctyn k SObjectizer.
// 3actaBnsaeM SObjectizer co3patb 06beKkT Koonepauuu.
auto coop = env.create_coop( "data_acquire_demo" );

// HanonHsaem Koonepauuio NpukKnagHbIMK areHTaMn. 3ao4H0 NpUBA3bIBAEM areHTOB K pa3HbIM AUCNETYEpaM ANs Toro,
// 4TObbI areHTbl paboTanun Ha pa3HbiX pabounx HUTHAX.

coop->make_agent_with_binder<device_reader>(
so_b5::disp::one_thread::create_private_disp(env, "device")->binder(),

¥
coop->make_agent<data_processor>(...);

coop->make_agent_with_binder<db_writer>(
so_5::disp::one_thread::create_private_disp(env, "db")->binder(), ... );

// OcTanocb TONbKO 3aperncTpnpoBaTb Koonepauuto.
env.register_coop(std::move(coop));

stiffstream
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HanonHeHne n perncrtpaumnga Kkoonepaumm

so_b5::environment_t & env = ...; // Ooctyn k SObjectizer.
// 3actaBnsaeM SObjectizer co3patb 06beKkT Koonepauuu.
auto coop = env.create_coop( "data_acquire_demo" );

// HanonHsaem Koonepauuio NpukKnagHbIMK areHTaMn. 3ao4H0 NpUBA3bIBAEM areHTOB K pa3HbIM AUCNETYEpaM ANs Toro,
// 4TObbI areHTbl paboTanun Ha pa3HbiX pabounx HUTHAX.

coop->make_agent_with_binder<device_reader>(
so_b5::disp::one_thread::create_private_disp(env, "device")->binder(),

¥
coop->make_agent<data_processor>(...);

coop->make_agent_with_binder<db_writer>(
so_5::disp::one_thread::create_private_disp(env, "db")->binder(), ... );

// OCTanocb TONbKO 3aperncTpupoBaTb KOonepauuto.
env.register_coop(std::move(coop)); (3)

stiffstream



http://stiffstream.com

Hanr\nuoumo I4A NOFIACATAARAILLIAA IFYAAOANDILLIALA

AJ'IbTepHaTVIBHbIﬁ BapunaHT perncrpaunmmn Koornepauumn.
S0_5::enV so_b5::environment_t & env = ...; // Qoctyn k SObjectizer.
/] 3actasj] // 3actaBnsiem SObjectizer cosgatb 06bEKT Koonepaumm,
auto coop // a 3aTeM n 3aperncTpupoBaTb €ero.
env.introduce_coop("data_acquire_demo", [&](so_5::coop_t & coop) {
// HanonH // HanonHsiem koonepauuto NpuKIagHbIMK areHTaMun. 3ao04H0 NpUBSA3bIBAEM areHToB K oro,
/] 4TOBbI & // pa3HbIM aucnetyepam Ans Toro, 4tobbl areHTbl paboTanu Ha pa3HbiX paboynx
// HUTSX.
coop->ma coop.make_agent_with_binder<device_reader>(
SO_5: so_5::disp::one_thread::create_private_disp(env, "device")->binder(),
¥ o)
Coop->ma coop.make_agent<data_processor>(...);
Coop->mg coop.make_agent_with_binder<db_writer>(
So_5: so_5::disp::one_thread::create_private_disp(env, "db")->binder(), ... );
}); // 3necb koonepauusa 6yaeT 3aperncTtpupoBaHa aBTOMaTUYECKM.
// Octano
env.regist LWarn Ne1 n Ne3 BuinonHaeT cam SObjectizer.

stiffstream
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Knaccuka »xaHpa: ping-pong

[1Ba areHTa: pinger n ponger.

AreHT pinger OTCbINaeT CUrHanbl ping areHTy ponger.
AreHT ponger B OTBET OTChIfTAE€T CUTHArbI pong.
PaboTaloT HEKOTOPOE BPEMSI.

B KOHLIe areHTbl COO0LLal0T CKOMNbKO COOBLLIEHNI MONYyYMnN.

iistiffstream
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[TocMOTpUM ABe peann3aumnu

[lepBas Ha ba3ze MPMC (multi-consumer) mbox-0B.

BTopas Ha 6a3e MPSC (single-consumer unm direct) mbox-0B.

£ stiffstream
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CNMAOATNIANM ODRDAO NAaAniIA_2Al1l11414

[lep

BTo

[loctaTto4yHo ogHoro MPMC-mbox-a.

AreHT pinger nognucbiBaeTcsa Ha pong.
AreHT ponger nognucbiBaeTcsa Ha ping.

Pa3Hble noanucku.
[TosaTomy MPMC TOYHO 3HaeT KoMy 1 YTO 4OCTaBNATb.

[MpakTnyeckn kak B criydae ogHoro MQ-6pokepa n aByx TOMUKOB C
Pa3HbLIMU UMEHaAMM.
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Ping-pong uepe3s MPMC-mbox (1)

#include <so_5/all.hpp>

struct ping final : public so_5::signal_t {};
struct pong final : public so_5::signal_t {};
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Ping-pong uepe3s MPMC-mbox (2)

class pinger final : public so_5::agent_t {
public:
pinger(context_t ctx, so_5::mbox_t mbox)
: so_5::agent_t{std::move(ctx)}, mbox_{std::move(mbox)} {}
void so_define_agent() override;
void so_evt_start() override;
void so_evt_finish() override;
private:
const so_5::mbox_t mbox_;
unsigned long long pongs_{7};

void on_pong(mhood_t<pong>);

+s

“istiffstream
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Ping-pong uepe3s MPMC-mbox (2)

class pinger final : public so_5::agent_t {
public:
pinger(context_t ctx, so_5::mbox_t mbox)
: so_5::agent_t{std::move(ctx)}, mbox_{std::move(mbox)} {}

void so_define_agent() override;

void so_evt_start() override;

void so_evt_finish() override;
private:

const so_5::mbox_t mbox_;

unsigned long long pongs_{7};

void on_pong(mhood_t<pong>);

+s
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Ping-pong uepe3s MPMC-mbox (2)

class pinger final : public so_5::agent_t {
public:
pinger(context_t ctx, so_5::mbox_t mbox)
: so_5::agent_t{std::move(ctx)}, mbox_{std::move(mbox)} {}

void so_define_agent() override;

void so_evt_start() override;

~

void so_evt_finish() override;
private: BuisbiBaeTca SObjectizer-om Bo
const so_5::mbox_t mbox_; BpeMsa perncrpauum koonepauum ang
unsigned long long pongs_<{}; HaCTPOMKN areHTa.
void on_pong(mhood_t<pong>);
3 /

101
“istiffstream



http://stiffstream.com

Ping-pong uepe3s MPMC-mbox (2)

class pinger final : public so_5::agent_t {
public:
pinger(context_t ctx, so_5::mbox_t mbox)
: so_5::agent_t{std::move(ctx)}, mbox_{std::move(mbox)} {}

void so_define_agent() override;

void so_evt_start() override;

~

[MepBbI MeTOA, KOTOPbLIN Bbi3bIBAETCH

void so_evt_finish() override;

private:
const so_5::mbox_t mbox_; y areHTa Ha ero pabo4yem KOHTEKCTe
unsigned long long pongs_{}; nocre ycrneLiHon peructpaumm
Koonepauuu.
void on_pong(mhood_t<pong>);
¥ -
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Ping-pong uepe3s MPMC-mbox (2)

class pinger final : public so_5::agent_t {
public:
pinger(context_t ctx, so_5::mbox_t mbox)
: so_5::agent_t{std::move(ctx)}, mbox_{std::move(mbox)} {}
void so_define_agent() override;
void so_evt_start() override;

void so_evt_finish() override;

private: \

const so_5::mbox_t mbox_;
unsigned long long pongs_<{}; [MocnegHuin meToa, KOTOPbIN
) BbI3blBaeTCH y areHTa Ha ero paboyem
\void on_pong(mhood_t<pong>); KOHTEKCTe nepef Tem Kak Koonepaums
¥ OyaeT NofHOCTLIO AeperncTpmpoBaHa.

/
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Ping-pong uepe3s MPMC-mbox (2)

class pinger final : public so_5::agent_t {
public:
pinger(context_t ctx, so_5::mbox_t mbox)
: so_5::agent_t{std::move(ctx)}, mbox_{std::move(mbox)} {}

void so_define_agent() override;

void so_evt_start() override;

void so_evt_finish() override;

. O6paboTumK HY)KHOro HaM curHana.
private:

const so_5::mbox_t mbox_;

unsigned long long pongs_{7};

void on_pong(mhood_t<pong>);

+s
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Ping-pong uepe3s MPMC-mbox (3)

void so_define_agent() override {
so_subscribe(mbox_).event(&pinger::on_pong);

by

void so_evt_start() override {
so_b5::send<ping>(mbox_);

by

void so_evt_finish() override {
std::cout << "pongs received: " + std::to_string(pongs_) << std::endl;

by

void on_pong(mhood_t<pong>) {
++pongs_;
so_5::send<ping>(mbox_);

by

105
stiffstream



http://stiffstream.com

Ping-pong uepe3s MPMC-mbox (3)

void so_define_agent() override {
so_subscribe(mbox_).event(&pinger::on_pong);
b

void so_evt_start() override
so_b5::send<ping>(mbox_);

by

void so_evt_finish() override {
std::cout << "pongs received: " + std:

by

void on_pong(mhood_t<pong>) {
++pongs_;
so_5::send<ping>(mbox_);

by

~

Moanucka Ha NHTepecCyLWMN Hac cUrHar
n3 3agaHHoro mbox-a.

/
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Ping-pong uepe3s MPMC-mbox (3)

void so_define_agent() override {
so_subscribe(mbox_).event(&pinger::on_pong);

by

void so_evt_start() override {
so_5::send<ping>(mbox_);

b
: . I
void so_evt_finish() over
y std::cout << "pongs received. Cpasy oTcbiiaem nepBbI ping Kak TONbKO
Ha4anu paboTtaTb.
void on_pong(mhood_t<pong>) { )
++pongs_;
so_5::send<ping>(mbox_);
b
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Ping-pong uepe3s MPMC-mbox (3)

void so_define_agent() override {
so_subscribe(mbox_).event(&pinger::on_pong);

by

void so_evt_start() override {
so_5::send<ping>(mbox_); B camom koHue nevaTaem pesynbraThl.

by

void so_evt_finish() override {
std::cout << "pongs received: " + std::to_string(pongs_) << std::endl;

by

void on_pong(mhood_t<pong>) {
++pongs_;
so_5::send<ping>(mbox_);

by
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Ping-pong uepe3s MPMC-mbox (3)

void so_define_agent() override {
so_subscribe(mbox_).event(&pinger::on_pong);

by

void so_evt_start() override {
so_b5::send<ping>(mbox_);

by

void so_evt_finish() override {

std::cout << "pongs received: " + std::to_s Peakuysi Ha OTBETHbIN Pong:

¥ - OBHOBMSIEM CTATUCTUKY;

void on_pong(mhood_t<
++pongs_;

- OTCbITaeM o4yepenHom ping.

so_5::send<ping>(mbox_);

by

stiffstream
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Ping-pong 4yepe3 MPMC-mbox (4)

class ponger final : public so_5::agent_t {
public:
ponger(context_t ctx, so_5::mbox_t mbox)
: so_5::agent_t{std::move(ctx)}, mbox_{std::move(mbox)} {

¥

void so_define_agent() override;

void so_evt_finish() override;
private:

const so_5::mbox_t mbox_;

unsigned long long pings_{};

void on_ping(mhood_t<ping>);

b

“istiffstream
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Ping-pong 4yepe3 MPMC-mbox (4)

class ponger final : public so_5::agent_t {
public:
ponger(context_t ctx, so_5::mbox_t mbox)
: so_5::agent_t{std::move(ctx)}, mbox_{std::move(mbox)} {

¥

void so_define_agent() override;

void so_evt_finish() override;

private:
const so_5::mbox_t mbox_;

unsigned long long pings_{}; B otnunuum ot pinger-a, y ponger-a HeT MeToaa

so_evt_start. 310 noTomy, 4TO ponger-y HUYEro He
HY>XHO enaTtb camMoMy, OH ByaeT oTBevaTb Ha

void on_ping(mhood_t<ping>);
' CUrHanbl OT pinger-a.

b

“istiffstream

~

/

111


http://stiffstream.com

Ping-pong 4yepe3z MPMC-mbox (5)

void so_define_agent() override {
so_subscribe(mbox_).event(&ponger::on_ping);

by

void so_evt_finish() override {
std::cout << "pings received: " + std::to_string(pings_) << std::endl;

by

void on_ping(mhood_t<ping>) {
++pings_;
so_5::send<pong>(mbox_);

by

stiffstream
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Ping-pong uepe3s MPMC-mbox (6)

int main() {
so_5::launch([](so_5::environment_t & env) {
env.introduce_coop("pinger-ponger”,
so_5::disp::active_obj::create_private_disp(env)->binder(),
[&](so_5::coop_t & coop) {
const auto mbox = env.create_mbox();

coop.make_agent<pinger>(mbox);
coop.make_agent<ponger>(mbox);

)

std::this_thread::sleep_for(std::chrono::seconds{1});
env.stop();

Ik

stiffstream
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Ping-pong 4yepe3z MPMC-mbox (6)

int main() {

so_5::launch([](so_5::environment_t & env) {

env.intro

const aut

coop.maks
coop.makse

inger-ponger",
i isp(env)->binder(),

3anyckaeT SObjectizer.

BosepaluaeT ynpaBneHue nocne Toro, kak SObjectizer 6yget ocTaHOBIIEH.

)

.

~

/

std::this_thread::sleep_for(std::chrono::seconds{1});

env.stop();

Ik

stiffstream
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P| N g - po N g e pe3 M PM C— m b [encTeus, KOTopble AOSTKHbI ObITb

BbIMOJIHEHDbI Cpa3y MNocrie 3arycka

SObjectizer.
int main() {

so_5::launch([](so_5::environment_t & env) {
env.introduce_coop("pinger-ponger”,
so_5::disp::active_obj::create_private_disp(env)->binder(),
[&](so_5::coop_t & coop) {
const auto mbox = env.create_mbox();

coop.make_agent<pinger>(mbox);
coop.make_agent<ponger>(mbox);

)

std::this_thread::sleep_for(std::chrono::seconds{1});
env.stop();

Ik

stiffstream
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Ping-pong 4yepe3z MPMC-mbox (6)

int main() {
so_5::launch([](so_5::environment_t & env) {
env.introduce_coop("pinger-ponger”,
so_5::disp::active_obj::create_private_disp(env)->binder(),
[&](so_5::coop_t & coop) {
const auto mbox = env.create_mbox();

coop.make_agent<pinger>(mbox);
coop.make_agent<ponger>(mbox);

)

HucneTtyep active_obj Bbigennt
OTAENbHYI0 paboyyo HUTb KaxXgomy
areHTy Koornepaumn.

std::this_thread::sleep_for(std::chrono::seconds{1},

env.stop();

Ik

stiffstream
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Ping-pong 4yepe3z MPMC-mbox (6)

int main() {
so_5::launch([](so_5::environment_t & env) {
env.introduce_coop("pinger-ponger”,
so_5::disp::active_obj::create_private_disp(env)->binder(),
[&](so_5::coop_t & coop) {
const auto mbox = env.create_mbox();

coop.make_agent<pinger>(mbox);
coop.make_agent<ponger>(mbox);
) Cosgaem mbox ans obmeHa

COOBLLEHNAMN MEXY areHTaMMm.
std::this_thread::sleep_for(std::chrono::seconds{1})
env.stop();

Ik

stiffstream
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Ping-pong 4yepe3z MPMC-mbox (6)

int main() {
so_5::launch([](so_5::environment_t & env) {
env.introduce_coop("pinger-ponger”,
so_5::disp::active_obj::create_private_disp(env)->binder(),
[&](so_5::coop_t & coop) {
const auto mbox = env.create_mbox();

coop.make_agent<pinger>(mbox);
coop.make_agent<ponger>(mbox);

)

std::this_thread::sleep_for(std::chrono::secon
env.stop();

Ik

HanonHsem Koornepauuto areHTamu.

stiffstream
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Ping-pong uepe3s MPMC-mbox (6)

int main() {
so_5::launch([](so_5::environment_t & env) {
env.introduce_coop("pinger-ponger”,
so_b5::disp::active_obj::create_private_disp(env)->binder(),
[&](so_5::coop_t & coop) {

const auto mbox = env.create_mbox();

coop.make_agent<pinger>(mbox);
coop.make_agent<ponger>(mbox);

)

[aem ogHy cekyHay Ha paboTy u
ocTtaHaBnusaem SObijectizer.

std::this_thread::sleep_for(std::chrono::seconds{1});
env.stop();

Ik

stiffstream
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Ping-pong yuepe3z MPMC-mbox. Pe3ynbTaT

pongs received: 463979
pings received: 463980

Ubuntu 16.04 LTS, x86_64
Intel(R) Core(TM) i7-3667U CPU @ 2.00GHz

GCC 5.5.0
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Ping-pong uepe3z MPSC-mbox (1)

class pinger final : public so_5::agent_t {
public:
using so_5::agent_t::agent_t;
void set_ponger_mbox(so_5::mbox_t mbox) { ponger_ = std::move(mbox); }
void so_define_agent() override;
void so_evt_start() override;

void so_evt_finish() override;

private:
so_5::mbox_t ponger_;
unsigned long long pongs_<{};

void on_pong(mhood_t<pong>);
+s
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Ping-pong uepe3z MPSC-mbox (1)

class pinger final : public so_5::agent_t {

public:
using so_5::agent_t::agent_t;

void set_ponger_mbox(so_5::mbox_

void so_define_agent() override; CoBCTBEHHbIVI KOHCTPYKTOP YXKE HE HYXKEH.
Hacneayem KoHCTpyKTOpbI M3 6a30BOro Knacca.

void so_evt_start() override;

void so_evt_finish() override;

private:
so_5::mbox_t ponger_;
unsigned long long pongs_<{};

void on_pong(mhood_t<pong>);
+s
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Ping-pong uepe3z MPSC-mbox (1)

class pinger final : public so_5::agent_t {
public:
using so_5::agent_t::agent_t;
void set_ponger_mbox(so_5::mbox_t mbox) { ponger_ = std::move(mbox); }
void so_define_agent() override;
void so_evt_start() override;

void so_evt_finish() override;

private:
so_5::mbox_t ponger_;
unsigned long long pongs_<{};

void on_pong(mhood_t<pong>);
+s
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Ping-pong 4yepe3 MPSC-mbox (2)

void pinger::so_define_agent() {
so_subscribe_self().event(&pinger::on_pong);

by

void pinger::so_evt_start() {
so_5::send<ping>(ponger_);

¥

void pinger::so_evt_finish() {
std::cout << "pongs received: " + std::to_string(pongs_) << std::endl;

by

void pinger::on_pong(mhood_t<pong>) {
++pongs_;
so_5::send<ping>(ponger_);

by
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Ping-pong 4yepe3 MPSC-mbox (2)

void pinger::so_define_agent() {
so_subscribe_self().event(&pinger::on_pong);

b
\
void pinger::so_evt_start()
so_b5: :send<ping>(ponger_); Terlepb Mbl >KAeM CUrHarsibl pong n3 nepCcoHasribHOro
S direct mbox-a.
void pinger::so_evt_finish() { /

std::cout << "pongs received: " + std::to_string(pongs_) << std::endl;

by

void pinger::on_pong(mhood_t<pong>) {
++pongs_;
so_5::send<ping>(ponger_);

by
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Ping-pong uepe3z MPSC-mbox (3)

class ponger final : public so_5::agent_t {

public:
using so_5::agent_t::agent_t;

void set_pinger_mbox(so_5::mbox_t mbox) { pinger_ = std::move(mbox); }
void so_define_agent() override;
void so_evt_finish() override;

private:
so_b5::mbox_t pinger_;
unsigned long long pings_<{};

void on_ping(mhood_t<ping>);

i
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Ping-pong uepe3z MPSC-mbox (3)

class ponger final : public so_5::agent_t {

public:
using so_5::agent_t::agent_t;

void set_pinger_mbox(so_5::mbox_t mbox) { pinger_ = std::move(mbox); }
void so_define_agent() override;
void so_evt_finish() override;

private:
so_5::mbox_t pinger_;
unsigned long long pings_<{};

void on_ping(mhood_t<ping>);

i
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Ping-pong uepe3 MPSC-mbox (4)

void ponger::so_define_agent() {
so_subscribe_self().event(&ponger::on_ping);

by

void ponger::so_evt_finish() {
std::cout << "pings received: " + std::to_string(pings_) << std::endl;

b

void ponger::on_ping(mhood_t<ping>) {
++pings_;
so_5::send<pong>(pinger_);

b

128
stiffstream



http://stiffstream.com

Ping-pong uepe3 MPSC-mbox (4)

void ponger::so_define_agent() {
so_subscribe_self().event(&ponger::on_ping);

by

void ponger::so_evt_finish() {
std::cout << "pings received: " + std::to_string(pings_) << std::endl;

b

void ponger::on_ping(mhood_t<ping>) {
++pings_;
so_5::send<pong>(pinger_);

b
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Ping-pong yepe3 MPSC-mbox (5)

int main() {
so_5::launch([](so_5::environment_t & env) {
env.introduce_coop("pinger-ponger”,
so_5::disp::active_obj::create_private_disp(env)->binder(),
[1(so_5::coop_t & coop) {
auto a_pinger = coop.make_agent<pinger>();
auto a_ponger = coop.make_agent<ponger>();

a_pinger->set_ponger_mbox(a_ponger->so_direct_mbox());
a_ponger->set_pinger_mbox(a_pinger->so_direct_mbox());

)

std::this_thread::sleep_for(std::chrono::seconds{1});
env.stop();

1)

stiffstream
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Ping-pong yepe3 MPSC-mbox (5)

int main() {
so_5::launch([](so_5::environment_t & env) {
env.introduce_coop("pinger-ponger”,
so_5::disp::active_obj::create_private_disp(env)->binder(),
[1(so_5::coop_t & coop) {
auto a_pinger = coop.make_agent<pinger>();
auto a_ponger = coop.make_agent<ponger>();

a_pinger->set_ponger_mbox(a_p
a_ponger->set_pinger_mbox(a_pinge

)

->s0_direct_mbox());

I N TORY A W W

std: :this_thread::sleep_for(std::chrono::seconds{1} CnepBa Hy>KHO co3aTb areHToB...

env.stop();

1)
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Ping-pong yepe3 MPSC-mbox (5)

int main() {
so_5::launch([](so_5::environment_t & env)-L
env.introduce_coop("pinger-ponger”,
so_b5::disp::active_obj::create_priva
[1(so_5::coop_t & coop) {
auto a_pinger = coop.make_
auto a_ponger = coop.m

... TONbKO 3aTeEM NX MOXHO OyAeT cBA3aTb APYr C
ApPYrom.

[ X777

a_pinger->set_ponger_mbox(a_ponger->so_direct_mbox());
a_ponger->set_pinger_mbox(a_pinger->so_direct_mbox());

)

std::this_thread::sleep_for(std::chrono::seconds{1});
env.stop();

1)
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Ping-pong uepe3s MPSC-mbox. Pe3ynbTaT

pongs received: 594540
pings received: 594540

Ubuntu 16.04 LTS, x86_64
Intel(R) Core(TM) i7-3667U CPU @ 2.00GHz

GCC 5.5.0
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Ping-pong uepe3s MPSC-mbox. Pe3ynbTaT

pongs received: 594540
pings received: 594540

B cnyyae MPMC 6bino ~460K coobLieHunin B 0gHY CTOPOHY.
B cnyvyae MPSC ctano ~600K cooOLueHui.

OTkyaa Takon paspbiB?

-

Intel(R) Core( 1 M) 1/-366/U CPU @ 2.00GHz
GCC5.5.0
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Ping-pong uepe3s MPSC-mbox. Pe3ynbTaT

pongs received: 594540
pings received: 594540

stiffstream

B cnyyae
B cnyyae

OTkyoa T3

B cnyyae ¢ MPMC-mbox-amu ecTb
HaknagHble pacxodbl Ha NOUCK NOAMNUCOK B
camom mbox-e.

B cnyyae ¢ MPSC-mbox-amu Taknx
HaknagHbIX pacxo4oB HeT.

-

Intel(R) Core( 1 M) 1/-366/U CPU @ 2.00GHzZ
GCC5.5.0
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* one_ thread

A 4TO, eCnn NOMECTUTD pinger-a 1 ponger-a Ha 0gHYy OBLLYIO HUTb?
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* one_ thread

int main() {
so_5::launch([](so_5::environment_t & env) {
env.introduce_coop("pinger-ponger”,

so_b5::disp::one_thread::create_private_disp(env)->binder(),
[1(so_5::coop_t & coop) {

auto a_pinger = coop.make_agent<pinger>();

auto a_ponger = coop.make_agent<ponger>();

a_pinger->set_ponger_mbox(a_ponger->so_direct_mbox());
a_ponger->set_pinger_mbox(a_pinger->so_direct_mbox());

)

std::this_thread::sleep_for(std::chrono::seconds{1});
env.stop();

)
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*_one_thread. PesynbTaT

pongs received: 2486948
pings received: 2486949

Ubuntu 16.04 LTS, x86_64
Intel(R) Core(TM) i7-3667U CPU @ 2.00GHz

GCC 5.5.0
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*_one_thread. PesynbTaT

pongs received: 2486948
pings received: 2486949

~2.5M coobLueHnn B ogHy cTopoHy BmecTo ~600K.

Moyemy Tak?

Ubuntu 16.04 LTS, x86_64

Intel(R) Core(TM) i7-3667U CPU @ 2.00GHz
GCC 5.5.0
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* one thread. lNoscHeHue

Koraa pinger u ponger paboTtatoT Ha pa3HbIX paboymx HUTAX:

pinger ponger
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*_one_thread. == oeee ~

Korﬂa pinger N ponger pae MoMeHTbI, korga Bxogsiiasi odepedb nycra u
HWUTb BbIHY)XXEHA XOaTb Ha NyCTON oyepeau.

pinger : j
L7\
— / \

— /e

/ ®
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XBaTUT CUHTETUKU!

bonee-meHee peanbHbIV MpUMepP

142
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Jemo-npoekT Shrimp (1)

[TpocTon Web-cepBuc, KOTOpbIM MaclITabupyeT n nepekogmpyeT
KapTUHKN.

https://bitbucket.org/sobjectizerteam/shrimp-demo
https://github.com/Stiffstream/shrimp-demo

https://habr.com/post/416387/
https://habr.com/post/417527/
https://habr.com/post/420353/
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https://github.com/Stiffstream/shrimp-demo
https://habr.com/post/416387/
https://habr.com/post/417527/
https://habr.com/post/420353/
http://stiffstream.com

[Jemo-npoekT Shrimp (2)

SObjectizer ncnosnb3yeTcsa Ans pacnapannenusaHna odpabdboTku
3anpocos.

AreHTbl OBYX TUMNOB:
a_transform_manager _t

a_transformer _t
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Jemo-npoekT Shrimp (3)

o A X X

http_server transform_rmanager transformer_1 transformer_2
| I

resize_request

resize_request

resize_request

|
| |
I |
| |
| |
I 1
| |
| | s
| ] Vol
| ] .
| | resize_request is
| ] g
| . |
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| o) |
| >l
: | _resize_result
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| ] |
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| ]
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Jemo-npoekT Shrimp (4)

void a_transformer_t::so_define_agent()

{

so_subscribe_self().event(
&a_transformer_t::on_resize_request );
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Jemo-npoekT Shrimp (5)

void a_transform_manager_t::so_define_agent()
{
so_subscribe_self()

.event( &a_transform_manager_t::on_resize_request )
.event( &a_transform_manager_t::on_resize_result )
.event( &a_transform_manager_t::on_delete_cache_request )
.event( &a_transform_manager_t::on_negative_delete_cache_response )
.event( &a_transform_manager_t::on_clear_cache )
.event( &a_transform_manager_t::on_check_pending_requests );
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Jemo-npoekT Shrimp (5)

void a_transform_manager_t::so_define_agent()
{
so_subscribe_self()

.event( &a_transform_manager_t::on_resize_request )
.event( &a_transform_manager_t::on_resize_result )
.event( &a_transform_manager_t::on_delete_cache_request )
.event( &a_transform_manager_t::on_negative_delete_cache_response )
.event( &a_transform_ma er_t::on_clear_cache )
.event( &a_transform_manag :on_check_pending_requests );

~

MN3HayanbHO 3TON PyHKUMOHANBHOCTU Oaxe
He npeanonaranocb. OHa nosBunach B
pesynbTate paboTbl Hag Shrimp-om.

148
“stiffstream



http://stiffstream.com

NTorn??

UTO MOXHO cka3zaTb nocne 16-tun neT
B OOHMMKY C SObjectizer?
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TpagnuMOHHble 6aHANbHOCTU

KoTopble yxe Nnpon3Hocnnucb HeogHoKpaTHo. Ha C++Russia 2017:

“istiffstream

EOHYCbI AdCUHXPOHHOIO obmeHa coobLLeHnsaIMH

® Y KaX[oro areHTa CBOe U3onMpoBaHHOE COCTOsIHME (NpuHLMN
shared nothing), ynpoLiaeT Xn3Hb B MHOronoToO4HOM KOAE;

e 06MeH cooBLLEHNAMY — ECTECTBEHHbIN NOAX0A K PELLEHMUIO
HEKOTOPbIX TUMOB 3a4au;
cnabasi CBA3HOCTb MeXAy KOMMNOHEHTaMK;

® 0u4eHb npocTas paboTta ¢ Tanmepamm (OTNIOXKEHHbIE U
nepuoanyeckmne coobLueHus);

® HU3KWUIA NOPOr BXoAa AN HOBUYKOB.

L stiffstream
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K xopoweMy 6bICTpO npuBbIKaellb

He onsa scex 3agad Mogenb AKTOpOB npuMeHnma.

Ho Ttam, rae npumeHuma yaobHbi OpenMBOPK PynnT n bnbdukaer.

Tem bonee, 4To SObjectizer — 3TO He TONbKO Actor Model, HO 1 Pub-Sub, 1
CSP.
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NToro:

Mopenb akTopoB UMEET CMbICI UCMOSIb30BaTb U B C++.
HeT HapobHoCTM BenocuneanTsb. ECTb U3 Yyero BbIOMpaThb.

Has3BaHue npaBunbLHOro gopenmMBopka HavynHaeTcs Ha SObjec... ;)
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SObjectizer: https://stiffstream.com/ru/products/sobjectizer.html

HokymeHTaums no SObjectizer: https://sourceforge.net/p/sobjectizer/wiki/Home/

CTtaTbW 0 SObjectizer Ha pyccKoM: https://habr.com/users/eao197/posts

Cepus npeseHTaunm o SObjectizer Ha aHrNMMCKoM "Dive into SObjectizer-5.5":

Intro, Agent's States, More About Coops, Exceptions, Timers, Synchonous
Interaction, Message Limits, Dispatchers, Message Chains, Mutable Messages.

Ecnu eam Hy>XHa nomouwib o SObjectizer: https://stiffstream.com
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https://stiffstream.com/ru/products/sobjectizer.html
https://sourceforge.net/p/sobjectizer/wiki/Home/
https://habr.com/users/eao197/posts
http://www.slideshare.net/YauheniAkhotnikau/dive-into-sobjectizer-55-introductory-part
http://www.slideshare.net/YauheniAkhotnikau/dive-into-sobjectizer-55-second-part-states
http://www.slideshare.net/YauheniAkhotnikau/dive-into-sobjectizer-55-third-part-coops
http://www.slideshare.net/YauheniAkhotnikau/dive-into-sobjectizer-55-fourth-part-exception
http://www.slideshare.net/YauheniAkhotnikau/dive-into-sobjectizer-55-fifth-part-timers
http://www.slideshare.net/YauheniAkhotnikau/dive-into-sobjectizer55-sixth-part-synchronous-interaction
http://www.slideshare.net/YauheniAkhotnikau/dive-into-sobjectizer55-sixth-part-synchronous-interaction
http://www.slideshare.net/YauheniAkhotnikau/dive-into-sobjectizer-55-seventh-part-message-limits
http://www.slideshare.net/YauheniAkhotnikau/dive-into-sobjectizer-55-eighth-part-dispatchers
http://www.slideshare.net/YauheniAkhotnikau/dive-into-sobjectizer-55-ninth-part-message-chains
https://www.slideshare.net/YauheniAkhotnikau/dive-into-sobjectizer-55-tenth-part-mutable-messages
https://stiffstream.com
http://stiffstream.com

