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AnHoTanusa

Buinonnen 0630p cywjecmeyoujux 6ubnuomex, Ha 6ase
KOMOPBIX 803MONHO NOCMPOEHUE CTONHBIX MYTbINUA-
eenmuulx cucmem. IIpu evibope myuwieil 6ubnuomexu
yuumoieaom ee pabomocnocoOHOCMb, NO00EPHKY €O
CMOPOHDL PA3PAbOMUUKOS, NPOCMOMY ee UCNONb306a-
HUSL U YCMAHOBKU 6 HAuboTIee PACNPOCMPaHeHHOT one-
payuonnoii cucmeme Windows, m. e. ocyuecmensom
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Beepenne. C MOMeHTa BO3SHUKHOBEHA IIEPBbIX 37IeKTPOHHBIX BbIYMCIUTEIbHBIX CUCTEM
VIX PasBUTHE XapaKTepM30BAJIOCh NEPEXOJOM Ha Bce 0ojiee BBICOKVE YPOBHM aOCTpak-
1. Tak, M3HayanbHO paboTa ¢ KOMIIbIOTepaMi OblIa HEpPa3phIBHO CBsI3aHA C CaMoii ap-
XUTeKTypoii cucteMbl. Co BpeMeHeM Mbl IPUILUIN K TOMY, YTO COBEPILEHHO Pas3IMyHbIe
PabOThI BBINOMHSAIOTCA Ha COBEPIIEHHO PAsHBIX KOMIIBIOTEPAX, C PAa3HBIMM apXUTEKTY-
pami U MOLIHOCTSIMU. B Hacrosiiiee BpeMst HabmofaeTcst OYpHBI POCT MHTepeca K pas-
JIMYHBIM CHUCTEMaM JICKyccTBeHHOTo mHTerrieKTa (VIV). B cBsisu ¢ 9TMM MeHAI0TCA U ca-
MU TIPYHLMIIBI 9eT0BEKO-MAIIMHHOIO B3auMOfeiicTBusA. C oNpeeneHHON Hoel yBe-
PEHHOCTI MOXXHO YTBEPXKJaTbh, YTO IIPOUCXOMUT IIepeXof; Ha Oo/ee BBICOKNUIT YPOBEHb
abcTpakiyy — B3anmoericTBue yenoseka u VIV, Onna us pasHoBugHOCTe cucteM MV,
0 KOTOpOI1 B la/IbHeIIIeM HOTeT pedb, — MY/IbTMATeHTHBIE CUCTeMBI [1].

MynbprrarentHas cucreMa (MAC) — ato cucreMa, 06pa3oBaHHasA HECKOTBKIMMU
B3aMMOJEJICTBYIOLVIMI MHTENIEKTYa/IbHBIMY areHTaMu. VIHTe/I/IeKTya/IbHbIE areHThI,
B CBOIO O4epelib, — 9TO areHThl (Yallle BCETO IIOJ] areHTOM IOApasyMeBaeTcsl HeKas
KOMITIBIOTEpHAas IIPOrpaMMa), KOTOPBIM IPUCYLIN CTIeAYIOLIVie IIPU3HAKY:

— Le/IEYCTPEM/IEHHOCTb;

- 06y4aeMOoCTh;
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— COLIMATIBHOCTD;

— He3aBMCUMOCTb.

MynbTrareHTHble CUCTEMbl MOTYT OBITh JMCIIONB30BAHBI /IS PEIIeHMsT TaKuX
po6seM, KOTOpbIE C/IOXKHO VIV HEBO3MOXXHO PEILIUTh C ITOMOIIBI0 OJJHOTO areHTa
VI MOHOJIUTHOM CUCTEMBI [2].

Teopusa My/IbTHATEHTHBIX CUCTEM 3apOAuIach emle B 40-X rofjax IpoLIIOrO BeKa
¥ C TeX MOp Hallla MMPOKOe INpPUMEHEHNe B Pas3JIMYHBIX OTPACAX YeTOBEYeCKON
KM3HM, B TOM 4KCTIE:

— UTPOBOE MOJIe/IIPOBaHNE;

— MOJIeTMPOBaHyie 9KOHOMUYECKUX CHUCTEM;

- poborocTpoeHue.

B faHHOI cTaThe pacCMOTPEHBI pas/MyHble My/IbTUAareHTHble 6ubnnotekn Python
C LIe/IbI0 BBIOOpA Cpefyt HMX HAVTydIleil sl JATbHEIIero MCIoNb30BaH)sI B UTPOBOIL
cpefie I IPUMEHEeHsI AITOPUTMA 00yUeH s C IOJKPEIIEHNEM.

Il paccMoTpeHns 6bUIN BBIOPAHBI C/IEyIOLIIie TOTOBbIE PeIleHNA:

- Spade;

- LOMAP;

- PADE;

- Aiomas;

- Spyse.

Kaxxpas 13 6u6/1M0oTeK OL[eHMBACTCS 110 C/IEAYIOILUM KPUTEPUSIM:

— IPOCTOTA YCTaHOBKY;

— TIOHATHOCTD;

- pabora B cucreme Windows;

— Ha/IM4ye TeXHNYECKOI! JOKYMeHTaINN;

— Ha/IM4ye HavyaIbHBIX IIPYIMEPOB;

- Hanm4ve GOPyMOB C MOAIEPKKOIL;

— OT/IMYNTETbHbIE OCOOEHHOCTH.

Ouenka ocymectsnsgerca no 10-6a/utbHON LIKaje, IAe 1 — 3TO OYeHb IIOXO,
10 — ouenp xopomro. Taxke HeMa/lOBaKHbIM KPUTEPUEM SBJIAETCA COBMECTVMOCTb
oubmorexn co cnenndukanysmu FIPA (Foundation for Intelligent Physical Agents —
POHO uHmennekmyanvHuix Ppusuteckux azenmos) [3].

bu6moreka SPADE. Spade (Smart Python Multi — Agent Development Envi-
ronment) [4] — My/IbTMareHTHas M CTPYKTypHasA IulaTdopma, 6asupymomascsa Ha
texHonorun XMPP/Jaber 1 nammcannas Ha sa3bike Python. Texnomorus mpemmaraer
MHO>KeCTBO MHCTPYMEHTOB /s yIpolleHusi KoHcTpyuposauust MAC, Bposie KOMMY-
HMKAI[IOHHBIX KAHAJIOB, apXUTEKTYp TUIA «KIMEHT — cepBep» u ap. Ha puc. 1-3
IIpefiCTaB/IeHbl IJIABHAs CTPaHMIA JOKyMeHTanyu Spade, ofHa 13 IJIaB JOKYMEHTa-
LIVIM ¥ Ha4a/IbHbII IpuMep 6MOIMOTEeKN COOTBETCTBEHHO.

CymecTByeT MHOXKeCTBO pasmnmyHbix MAC, HO nMeHHO Spade ocHOBaHa Ha TeX-
Honoruu XMPP [5].
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Puc. 1. I'maBHas crpaHua goKyMeHTanyy B 6udmoreke SPADE

ITepeiineM HEMOCPENCTBEHHO K ycTaHOBKe OmOmmorexy. Ha crpanmie makera
IIpeJiyIaTaeTcsl CKauyBaHMe apXMBa /I YCTAaHOBKM. Taioke BO3MOJXKHA YCTaHOBKA C
IIOMOIIIBI0 MeHemKepa nakeros Python mon HasBanmeMm pip.

The Agent Platform
Prev Chapter 3. Fundamental Concepts

=
]
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The Agent Platform

As said in previous chapters, the agen: platform is the environment where the agents are deployed. Think of it both
as the "home" of the agents and the main server of a network from a distributed application. In our case, that
platform is SPADE, an agent platform based on the Jabber/XMPP protocols and technology.

The SPADE platform is installed and executed on a host. That host becomes the centre of the multi-agent system
that we are going to build. In order to properly deploy the SPADE platform, it needs to be configured first to suit the
host where it is going to be. Along with the SPADE disfribution comes a tool called configuze. py which is a
script to automatically configure SPADE for you. In most scenarios, the only configuration you need to do for
SPADE to work is to invoke this tool with the desired hostname to use as the platform hostname. E.g:

$ configure.py myhost.myprovider.com

Then, SPADE will be configured to work as a platform serving at the myhost .myprovider . com domain.

Internally, the configure. py script creates the configuration files thet SPADE needs to work. This configuration is
stored in the ete/ subdirectory inside the SPADE installation path.

After a successful configuration, you can try to run SPADE for the first time. To do so, use the runspade . py script
that is provided with the SPADE distribution. This script will launch the SPADE platform and set it ready to start
working with agents. You should see something along the lines of:

$ Lunspade.py
SPADE 2.1 <gusarba@gmail.com> - http://spade2.googleprojects.com
Starting SPADE...... [done]

VA mawv alen eaa enma warninae and additinnal maceanae whila tha nlatfarm ic ctartina That'e fina wa wiill

Puc. 1. IIpumep rnaBsl foKyMeHTauuu 6ubmmorexu Spade

[Tpu mombITKe YCTAHOBUTH IAaKeT HolydaeM omm6ky. ITocme momcka nHpopma-
LIVIM TIO STOMY BOIIPOCY OKa3bIBAaeTCs, YTO AaHHasA 6MOMMoTeKa paboTaeT Moy yIpas-
nenueM cucremsl Python 2. ITo jaHHOMY KpuTepuio BBICTaBUM 5 6a/I/I0B, IIOCKOIBKY
pabota nox Python 2 Bce >xe BO3MOXHa.
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An agent with a behavior
Prev Chapter 4. Basic agents

=
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An agent with a behavior

Let's build a moere functional agent, one that uses an actual behavior to perform a task. As we stated carlier, the
real programming of the SPADE agents is done mostly in the behaviors. Let's see how.

Let's create a cyclic behaviour that performs a task. In this case, a simple counter. We can modify our existing
myagent .py script:

nter:", self.counter
self.counter = self.counter + 1
time.sleep (1)

reing . . .7

. Monse)

nte@myhost.myprovider.com", "secret")

As you can see, we have defined a custom behaviour called MyBehav that inherits from the
spade.Behaviour.Behaviour class, the default class for all behaviours. This class represents a cyclic behaviour with
no specific period, that is, a loop-like behaviour.

You can see that there is a method called onstart () in the behaviour. This method is similar to the _setup()
method of the agent class. It is executed just before the main iteration of the behaviour begins and it is used for

Puc. 3. OpyH 13 HayaIbHBIX IPUMepoB O6ubnmoTekn Spade

ITop, ynpasnennem Python 2 6mbmoTeka 6blIa YCHEIIHO YCTaHOBJIEHA ITOCPef-
CTBOM pip, OfHaKO IOTpebOBaIach 4aCTMYHAA JONOTHUTEIbHASA KOHPUIYPALUA 10-
CPECTBOM 3aIycKa OfHOro (aiina, IMO3TOMY BBICTAaBMM eil 9 6a/IoB 1O HAaHHOMY
KPUTEPUIO.

B mokymeHTaumm mofpoOHO pacCMOTpPEHbI BCEe ACIEKThI CO3[JaHNUSA areHTOB U UX
pabotsl. [To kpuTepuio MOHATHOCTY NOCcTaByUM 10 6aoB.

YcranoBka B cpefie Windows 10 mpoita 6e3 Kakux-mubo mpobem, Takxe ObIIn
HalifleHbl MHCTPYKLUM IO yCTaHOBKe Oubmorexn musa Bepcuit Windows 8.1 u 7 Ha
crpanute 6ubmmoreku cepsepa GitHub. Takum o6pasom, mo Kputepuio paboThl B
Windows 6u6mmoreka nony4aer 10 6aos.

Ha puc. 3 nzobpaxeH HadanbHBIN MpuMep OOIIMPHON AOKyMeHTauuu Spade.
OmnmcaHbl Bce BO3MOXHOCTY OMOMMOTEKN 1 YACTUYHO aXKe TEOPYsI MY/IbTUATeHTHBIX
cucreM. [ToctaBum 10 6a/1710B 3a TEXHMYECKYIO TOKYMEHTALUIO.

IIpuBeneHO HECKONIPKO HaYa/lIbHBIX IIPYMEPOB areHTOB: OOBIYHBIN areHT, areHT C
HEKOTOPBIM 3aJaHHbIM IOBefleHNeM, areHT, MOCBUTAIINMII coobujeHus u ap. 3a
Hava/lTbHble IIPUMepbl 616IM0TeKa MomTydaeT 9 6anios.

Crpanuna mpoekra Spade cymecryer Ha cepsepe GitHub, rae paspaborunku
PEry/LAPHO OTBEYAIOT Ha BOIPOCHI M OCBEIA0T 0OHOBIeHNA IaTdopMbl. [TocTaBum
6ubnmoreke 10 6a110B 3a MOATEPIKKY.

[Tomumo atoro 6mubmmorexoit Spade mompep>xmBaercsi BDI-monenp areHToB,
TaKKe BCA 6ubmmoTeka Apnsgerca FIPA-coBMecTuMoit, 4To cyMMapHO obecrednBaeT
eit 8 6Ga/IOB IO IKajIe «OTINIUTETbHBIE OCOOEHHOCT».
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bu6moreka LOMAP. LOMAP (LTL Optimal Multi-Agent Planner) [6] — ma-
KeT J/Is1 aBTOMATMYeCKOTO IUIAaHMPOBAHMA OITMMAIbHBIX IyTell A/ MY/IbTUAreHT-
HBIX c1icTeM. Bkiiodaer B ce6s1 CIefyIoliue aaropuTMBl:

- Policy synthesis (cuHTe3 mOMUTUK);

- Multi-agent optimal run (onTyManbHbI My/TbTHATeHTHBII IIPOXON);

- Robust multi-agent optimal run (ycToif4mMBEIiI ONTUMAIbHBIN MY/IbTHATEHT-
HBIJI IIPOXON);

- Incremental policy synthesis (MHKpeMeHTHBII CMHTE3 IOMUTUKN);

- Optimal run (onTMManbHLI IPOXON).

JlaHHbBIE AITOPUTMBI ABJIAIOTCA OTIMYUTENIbHON 0COOEHHOCTBIO JaHHOI 6M6/MOo-
TEKM, YTO fIaeT el 4 6aju1a 1o JaHHOMY KPUTEPUIO.

[Ipy mOmBITKE YCTAaHOBUTb OMONMOTEKYy TaK)Xe BBIBOAMIOCH coobuieHMe 06
ommbke. [lanHas OubMMoTeka He IpefHasHavYeHa Jyia paborel B Python 3. ITocraBum
5 6am10B 3a mopmep Ky Python 2.

YcTaHOBUTH JaHHBIN MaKeT MOXKHO KaK depe3 apXUB CO CTPaHMIBI OMOMMOTEKH,
Tak 1 4epes pip. [TocTaBum 10 6a//10B 32 IPOCTOTY YCTAaHOBKIL.

He ypmanocs Hatitu nnpopmarmio o pabore LOMAP nop ynpasieHyeM CHCTeMbI
Windows, olHaKo yCIIeNIHO yaIoch ero 3amycTuThb oy ynpasnernem Windows 10.
[TocraBuMm 6 6aj10B 32 moaaep>xky Windows.

Pa3paboTumky MUIIb KPaTKO OMMCBHIBAIOT METOABI OMOIMOTeKY U paboTy ¢ Hei,
CCBUIAsACh Ha NPOCTOTY AITOPUTMOB. DTO YBEINUYNMBACT CJIOXKHOCTDb IIOHMMAaHUA 6116-
JmoTeky — 4 6ajia 3a HOHATHOCTb.

[MaBHaA cTpaHMIA JOKYMEHTAlVM JAaHHOJ OMOMMOTEKM M COBETHI IO pabore
C Hell IIOKa3aHbl Ha PUC. 4 1 5 COOTBETCTBEHHO.

HyNeSs a

>

Hybrid and Networked Systems Lab

Calin featured in the IEEE CSM

Calin is co-organizing a Dagstuhl Seminar on

‘.@ Formal Synthesis

Admin (Internal)

LOMAP: LTL Optimal Multi-Agent
Planner

Qverview

LTL Optimal Multi-Agent Planner (LOMAP) is a python package for automatic planning of optimal paths
for multi-agent systems. LOMAP includes the implementations of the following algorithms:

= policy synthesis algorithm presented in: A. Ulusoy, M. Marrazzo, K. Oikonomopoulos, R.
Hunter, and C. Belta, “Temporal Logic Control for an Autonomous Quadrotor in a
Nondeterministic Environment,” submitted.

» multi_agent_optimal_run and robust_multi_agent_optimal_run algorithms
presented in: A. Ulusoy, S. L Smith, X. C. Ding, C. Belta, and D. Rus, “Cptimality and
robustness in multi-robot path planning with temporal logic constraints,” submitted,

= robust_multi_agent_optimal_run algorithm presented in: A. Ulusoy, S. L. Smith, and C.
Belta, “Optimal Multi-Robot Path Planning v LTL Constraints: Guaranteeing Correctness
Through Synchronization,” Intl. Symp. an D ted and Autonomous Robolic Systems.
Ballimore MD_USA

Puc. 4. I'maBHas cTpannma goxyMmeHTanuy mo LOMAP
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How to Use

Implementations of the algorithms are self-explanatory and, in general, it should be enough to check
their respective implementations under lomap;’algn rithms/. vou can also check the examples
that come with LOMAP as mentioned above. In the following, we will discuss a script that can be used
to solve the case-study in our DARS 2012 paper to illustrate the basic usage of the library. You can
download the script here. You'll also need the model definitions of rebot 1 and robot 2.

Puc. 5. Cosetsl 1o pabote 6nbm1oTeKN 13 fOKyMeHTanuu Lomap

Takxe y 6ubmmoTekn GakTudecky HeT HUKAKON JOKYMEHTALUM, TUIIb 00bsic-
HeHle HeKOTOPBIX 0a30BBIX METOIOB, B pe3y/lIbTaTe 4ero OHa IOmydaeT 3 6Gaia 3a
Ha/m4ye TOKyMeHTALUIL.

HauanpHble prMepsl 7I€)KaT B MAIlKaX, CO3JAMIINXCS MPYU YCTAHOBKe 61bIo-
tekn. [TocTaBuM 8 6a/IOB 3a HaYaIbHBIE IPUMEPHIL.

Ha crpanuie mpoekTa Ype3BbIYaitHO MaIo KaKMX-1nOO0 CChUIOK Ha aBTOPOB O6116-
mmorekn. IToctaBum 2 6aia 3a MOAAep>KKy 61O6/IMOTEK.

bu6moreka PADE. PADE (Python Agent Development framework) [7] —
bpeitMBOPK /151 pa3pabOTKI, 3aITyCKa ¥ YIIPaBIeHNsI MY/IbTHATEHTHBIMI CHCTEMaMM
B pacrpefe/ieHHbIX KOMIIbIOTEPHBIX cpefax. PADE monmHocThio HammcaHa Ha Python
U ycnonb3yeT 6ubmmorekn us npoekra Twisted [8] mia coobuienus ysnos cetu. Ha
puC. 6 IpeAcTaB/IeHa [TIaBHasl CTPAaHNIA JOKYMEHTAL[UY JAaHHOI OMOIOTEKN.

Python Agent DEvelopment

framework

Multi-Agent Systems in Python!

PADE is a framework for the development, execution, and management of multi-agent
systems in distributed computer environments.

PADE is a Simple and Elegant PADE is fully written in Python code and uses the libraries from Twisted project to
Framework for Multiagents allow communication amonge the network nodes.
System Development in Python.

PADE is freeware, licensed under the MIT license terms, developed by the Smart Power
Get Up dates Grids Research Group (GREI) with the Department of Electrical Engineering of the

. Federal University of Ceara.
Receive updates on new -

releases and upcoming projects. Anyone who is interested to contribute to the project is invited to download, run, test,

Subscribe to Newsletter and provide the developers with feedback about the platform.
Useful Links L
PADE is Simple!

Pade @ GitHub

# This is file start_mas.py
from pade.misc.common import set_ams, start_loop

This Pﬁge if __name__ == °'__main__":
set_ams( ' localhost’, 8800)

Puc. 6. I'naBHas crpanuna gokymenrtanuu no PADE

YcTaHOBKa, COTIACHO JOKyMeHTaluu, OblIa mpoBefieHa 4yepe3 pip. ITocTaBum
10 6a//10B 3a IPOCTOTY YCTAaHOBKI.

6 [TonuTexuudeckuit MONmoZeXHbI )XypHa1. 2018. Ne 10
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PagpaboTumkamu moATBepKAeHa pabora oy ynpasienreM Windows, Ha Tecto-
BOM IIpuMepe Obl1a ucnbpitaHa pabora B cucreMe Windows 10. Mtoro 9 6anios 3a
pabory B Windows.

BbUI HanMCaH TeCTOBBIN CKPUIIT /s HPOBEPKM pabOTOCIIOCOOHOCTH CUCTEMBL:

from pade.misc.common import set_ams, start_loop

1 '

if __name__ == '_main__
set_ams('localhost', 8000)

start_loop(list(), gui = True)

IIpu 3amycke ckpunTa ObUIa BbIBefleHA
omubKa. B manbHeleM 0Kasanoch, 4TO JaH-
Hasi OMO/MMOTeKa TaKKe He MpeTHa3HaueHa
1A paboTsI 1of, yrpasieHneM Python 3.

B nmoxymeHTarum 6bUIM XOPOLIO ¥ ITO-
HSTHO PACIMCaHbl BO3MOXXHOCTY CUCTEMBI.
ITocTaBuM 8 6a/UIOB 3a IOHATHOCTD.

Ha puc. 7 mpepcraBieH CIUCOK JJOKy-
MEeHTAl[!U 110 3TOV 6MbImoTEKeE.

B Hamuuuyu MHOXXECTBO Pas3INIHBIX
HaYaIbHBIX MpuMepoB. [loctaBum 8 6anioB
3a Hava/jbHble mpuMepbl. Hike mpencras-
JIeH OfVH U3 HuX (puc. 8).

Texnuueckoll mOKyMeHTanmm 1mo 6m6-
JIMOTEKE HEMHOTIO, HO 3TO CBS3aHO 3TO, CKO-
pee BCero, C JIETKOBECHOCTbIO camMoil 6u6-
muorteku. IlocraBuM 7 GanioB 3a Hamumdue
TEXHMYECKON [OKyMeHTaiyu. Ha rmaBHOI
cTpaHmiie OMONMMOTeKM J[laHa CChUIKA Ha
GitHub mpoekra. Cucrema 3acmyxmBaer 8
0a/IoB 32 MOAMEP>KKY IpoeKkTa. JlaHHas
6ubnunorexka asngerca FIPA-coBMecTuMOI,
4TO B pesynbTare foOaB/sieT eil 3 6ama mo
KPUTEPUIO «OT/ININTETbHbIE OCOOEHHOCTI.

User Guide

Installation

o Installation via GitHub
o Installing PADE in a virtual environment
o Activating the graphical user interface (GUI)

Hello, world!

o Creating my first agent

Time agents

o Running a time agent
o Running two time agents

o FIPA-ACL messages in PADE
o Sending a Message in PADE

o FIPA-ACL standard messages
o XML standard messages

o Sending serialized objects using pickle
o Receiving serialized objects using pickle

Puc. 7. Clucok JOKyMeHTaum
o 6u6mmorexke PADE

Bub6nuoreka aiomas. Aiomas [9] — mpocTas B MCIONb30BaHUM OMOTMOTEKA IS
KaHAJIOB THUIIA «3aI[POC—OTBET», YAaTeHHOro Bbi3oBa mporenyp (RPC) u mynbrua-
reHTHBIX cucreM (MAC). Ona Hanmcana Ha Python Ha ocHOBe 6u6GMMOTEKM asyncio.
Bubnuoreka mpegocTaBisieT TpU YPOBHsI abCTpaKIyMu MOCTPOEHHBIX Ha ocHoBe TCP
JIOMEHHBIX COKETOB:

— KQHAJIbI «3aIPOC — OTBET»;

— BBI3OBHI yAaneHHbIX mponenyp (RPC);

— areHTHI I KOHTEIHepHI.

Kak BBIMIAANT JOKyMeHTALMs 6M6IMOTeK M, MOXHO YBUJETb Ha puc. 9.
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Creating my first agent

In order to create your first agent, open your favorite text editor and type (or copy
and paste) the following code:

from pade.misc.utility import display message
from pade.misc.common import set ams, start loop
from pade.core.agent import Agent

from pade.acl.aid import AID

class AgenteHellowWorld(Agent):
def init (self, aid):
super(AgenteHelloWorld, self). init (aid=aid, debug=False)
display message(self.aid.localname, 'Hello Werld!')

if _ name_ == ' main_‘:
set_ams('localhost’', 8000, debug=False)
agents = list()
agente hello = AgenteHelloWorld(AID(name='agente hello'))

agente hello.ams = {'name': 'localhost’, ‘port': 8000}
agents.append(agenta hello)

start loop(agents, gui=True)

Puc. 8. YcnoxxHeHHbIIT HadambHblil mpumep 6ubmmoreku PADE

Docs » Welcome to aiomas’ documentation! B Edit on Bitbucket

Welcome to aiomas’ documentation!
PyPI | Bitbucket | Mailing list | IRC: #asyncio

aiomas is an easy-to-use library for request-reply channels, remote
procedure calls (RPC)and multi-agent systems (MAS). It's written in pure
Python on top of asyncio.

The package is released under the MIT license. It requires Python 3.4 and
above and runs on Linux, OS X, and Windows.

Below you'll find a list of features. You can also take a look at the overview
section to learn what aiomas is and see some simple examples. If you like
this package, go and install it!

Puc. 9. I'maBHadA cTpaHuia JOKyMeHTalMy 110 aiomas

Ha rnaBHOII cTpaHuIle MOATBEP>KAEeHa COBMeCTUMOCTDb 61bmmorekn ¢ Windows,
TaKoKe 9T0 ObUIO MpoBepeHo Ha npuMmepe Windows 10. [ToctaBum 9 6amnoB 3a paboty
B Windows.
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CoryacHO JOKyMeHTalVM, yCTaHaB/IuBaeM 6u6moTeKky aiomas yepes pip. B uto-
re oHa rony4aer 10 6a//I0B 3a IPOCTOTY YCTAaHOBKI.
Hanuem tectoBsiit ckpunt (puc. 10).

test.py .
import asyncio
import aiomas

class Callee(aiomas.Agent):
[@aiomas.expose
def spam(self, times):
return “spam’ * times

class Caller(aiomas.Agent):
async def run(self, callee addr):
print(self, ‘connecting to", callee_addr)
callee = await self.container.connect{callee_addr)
print(self, 'connected to', callee)
result = await callee.spam(3)
print(self, ‘got', result)

container = aiomas.Container.create(( localhost’, 5555))
callee = Callee(container)
caller = Caller(container)
aiomas.run(until=caller.run(callee.addr))

21 container.shutdowngﬂ

Puc. 10. TecToBblit CKpUNT A/t OMOMMOTEKM aiomas

JJaHHadA MporpaMMa BbIBEJIET PE3YNbTaT, IOKa3aHHbIN Ha puc. 11.

C:\Windows\system32»>python D:\DropBox\Scripts\aiomas\test.py

Caller( "tcp://flocalhost:5555/1") connecting to tcp://localhost:5555/8

Caller( "tcp://localhost:5555/1") connected to CalleeProxy( tcp://localhost:5555/8")
Caller("tcp://localhost:5555/1") got spamspamspam

Puc. 11. Pesynbrar paboTsl IpOrpaMMBbl

Taxum o6pasom, 6MOMMOTEKA TIOTHOCTBIO PabOTOCIOCOOHA U MOXKET OBbITh MC-
M0/Ib30BaHa B JJa/IbHENIIIEM.

Bubnmoreka oxasanach JOBOTBHO IIOHATHOI B CHIIY CBOEJ IIPOCTOTHI, OHA OJY-
qaeT 8 6a/UI0B 32 HOHATHOCT.

O6BeM TeXHIIECKOI JOKYMEHTAIMM HeBENMK, HO XOPOIIO JeTanu3uposaH. Ilo-
cTaBMM 6 6a//IOB 3a Ha/IM4ye TEXHUYECKOil AOKyMeHTanyu. HadanbHble IpyMephl
PacCMOTpEHBI JOCTATOYHO HOAPOOHO, TOITOMY AafuM 3a Hux 8 6amtos. Ha riaBHOI
cTpaHuiie 6u6MMOTEKN ecTh cchblIKa Ha bitbucket (ananmor GitHub) mpoekra. ITocra-
BUM 8 6a//IOB 32 MOANEPIKKY IPOAYKTA.

ITo cytu, gaHHas OMOMMOTEKA SIB/SIETCSI «ITYCTBIIIKOI», HO MOARepX1BaeT 60-
Jlee HU3KOYPOBHEBbIe IIPOTOKOJIBI 0OMeHa MHpOopMalueil Mexy areHtTamu. JJobas-
nsieM 2 6aa.

Bub6nmorexka spyse. Spyse [10] — dpeitMBOpK mst pa3paboTku u Iwiardpopma s
CTPOUTENbCTBA MY/IbTMATEHTHBIX CUCTEM C MCIIO/Ib30BaHMeM s3bika Python.

IlanHast 6M6MMOTEeKa HEOCTYIIHA Ji/Is1 YCTAaHOBKY IIOCPEACTBOM pip. JJokymeHTa-
LVIM Ha Hee OOJIblIle HeT, IIOCKOJIbKY ee paspaboTKa OblTa IIPMOCTAHOBJIEHA Pa/iy IIPO-
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ABIDKeHM 6ubmmoreku pastiche, KoTopoii Imoka elje HeT B OTKpbITOM jocryie. Ta-
KIM 00pasoM, Ja/ibHelllIee MCIIOIb30BaHe JaHHON 6MOMMOTeKN He TIpefycMaTpuBa-
eTcs, Bce OajlIbl /I Hee HyJIeBbIe.

Pesynbprarhl oueHKM. Pe3ynbTaTbl OLEHKM BCEX PacCMOTPEHHBIX OMOIMOTEK
CBeJieHbI B TaO/IMILy.

Kpurepui Bubmmoreka .
Spade LOMAP | PADE aiomas spyse
IMoppepxka Python 3 5 5 5 10 0
IIpocrora ycraHOBKM 9 10 10 10 0
ITonsaTHOCTH 10 4 8 8 0
Pa6ora B Windows 10 6 9 8 0
Hanudne Texumdeckom JOKyMeHTalM 10 3 7 6 0
Hanmyne Hava/lIbHBIX IPUMEPOB 9 8 8 8 0
Hanmune nopmep>xkn 10 2 8 8 0
OrMynTenbHble 0COOEHHOCTH 8 4 3 2 0
Umozo 71 42 58 60 0

Takum ob6pasom, nobexxgaer 6ubmoreka Spade ¢ ee 71 6amnom. Ee mpenmyue-
CTBOM TaKXKe AB/IseTCs Xopoluad coBMecTUMOcTb ¢ FIPA- u BDI-mopenamu areHToB.
AnpTepHATMBHOI OMO/MNOTEKO /IS IPUMEHEeH)s B IIPOeKTax Ha Oase s3bika Python
3 6ynmer 6ubmMOTEKa aiomas.

3akmouenne. B ctaTbe paccMOTpeHbI pasIMyHble My/IbTHAT€HTHBIE OMOMIOTEKN
IS pa3pabOTKy COOTBETCTBYIOLINX CUCTeM HOCpefcTBoM A3bIKa Python. ITo pasmrg-
HBIM KPUTEPVAM, Halle/ICHHBIM Ha OLIEHKY B OCHOBHOM yZ00CTBa KOHEYHOTO MO/Ib30-
BaTensA U paboTocmocobHOCTH, ObUTM pOBepeHs AT 6ubnmnotek: SPADE, LOMAP,
PADE, aiomas, spyse.

[To pesynbraTaM JaHHOTO MCC/IENOBAHMA JIY4IIel 110 YKa3aHHBIM BBIIIe KPUTe-
puAM okasanach 6ubmorexa SPADE. OHa monmyunia HauBbICIIMe 6a/Ibl IIpaKTH4e-
CKI IIO BCeM IIyHKTaM, 3a VICKITI04eHyeM noanep>xkn Python 3 u mpocToTsl ycTaHOB-
ku. ITo aTuM [BYyM KpuTepusaM Jydlliye OLeHKM y 61bmmoTexu aiomas. ITocmenHss
OKa3azach Ha BTOPOM MeCTe B JAHHOM MCC/Ie[[OBAHNY, XOTA 110 HEKOTOPbIM ITyHKTaM
OHa TIOJTy4YN/Ia He CaMble BBICOKVIE OalIblL.

bubmorexka PADE Taroke sB/IA€TCA HEIUIOXON aTbTePHATUBON IEPBBIM JIBYM
OubmMoTEKaM.

JlanHBIe 616/IMOTEKU MOTYT ObITh B a/IbHEIIIIEM MCIONb30BaHBbI IS pa3pabor-
KU CHICTeM MCKYCCTBEHHOTO MHTE//IEKTa Ha OCHOBE T€OPUI MY/IbTHATr€HTHBIX CUCTEM.
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Abstract

The article provides a review of the existing libraries based
on which it is possible to construct complex multiagent
systems. When choosing the best library it is important to
consider its operating capacity, developers’ support, ease of
use and installation in the most popular operational sys-
tem Windows, i.e. to conduct qualitative analysis of the
libraries by the main characteristics concerning the end
user’s comfort. The article provides examples of the sim-
plest scripts for testing the operating capacity of each li-
brary and analyzes the peculiar features of the libraries
and some errors that can occur during their installation.
The relevance of the article relates to the increasing interest
to artificial intelligence on the whole and to multiagent
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