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MYJIbTUATEHTHOE MOAEJNIMPOBAHUME KOMMYHUKALMOHHbBIX
B3AMMOAENCTBMMA B KOMAHAHO-LUTABHbIX YYEHHUAX

IIposooumcs uccredosanue KOMMYHUKAYUOHHBIX 3AUMOOEUCMEUL YIACMHUKO8 KOMAHOHO-ULMAOHBIX YUeHUll
(KLLIY) onsi popmuposanusi u ymouHeHus. CyeHapusi npogederus: yueHui. /s aoekeamnoco mMooeauposanust Kom-
MYHUKAYUOHHBIX 83aUMOOCUCMBULL UCNOb3YEMCsl COBPEMEHHbIL MEMOO, OCHOBAHMbIL HA A2EHMHOM NPEeOCMABIeHUU
yuacmnuxos KIIY. Ilposedena knaccuguxayus u gploeneHbl OCHOGHbIE MUNbL A2CHMO8 0I5l UMUMAYUOHHO20 MOOe-
AUPOBAHUsl. BHympennsisi cmpykmypa azeHmos NOCmpoeHd ¢ UCHOIb308AHUEM 3HAHUCOPUEHMUPOBAHHO20 NpPeo-
cmasnenus. Pazpabomana apxumexmypa myarsmuazenmuotl mooenu. Ilpu nocmpoenuu mooenu ucnoib3o08and
nramepopma JADE, xomopas npedocmasisiem epaguueckuil unmepgheltic noiv3oeamens u no3gojsienm npogooums
umepayuonHslll npoyecc mooeauposanus. Illocmpoenvl arcopummol N0OGeOEHUsI A2EHMO8, A MAKI’CE CXEMA B3AUMO-
Oeticmeusi azenmos. Ilpednodcennas mooeib no360jsiem uccie0osams pasiuunvle cyenapuu KUY ons gpopmupo-
BAHUS NIAHA YYEHULl U OP2AHU3AYUU 83AUMOOCTICTNEUS YHACIHUKOS.

Knroueevie cnoea: xomanono-umadmvie YUeHUs, MY1bmuacenniHoe MOO@JZM[)O@CIHMQ, npOmMoOKOJl KOMMYHUKayu-
OHHO20 63(11/{]%006126‘"’!6“}1, umumayuoHHAas MoOenb.

YCIIEIIHOE BBHIOJHEHUE [TOCTABJICHHBIX OOEBBIX 33734 B
peanbHBIX YCIOBUAX. BakHEHIIMM ycioBHEM BBICOKOM

Or cTeneHy MOArOTOBKM JIMYHOTO COCTaBa M KOp-  sddexruBHocTH nposenenus KIIY sisercs kauecTtBo
PEKTHOCTH IUIAHOB IPOBEICHUS KOMAHAHO-IITAOHBIX  CIEHAPHEB M ILUIAHOB, KOTOPHIE HEOOXOAUMO MPOMOJIE-
ydaenuii (KIIIY) Bo MHOrOM 3aBHCHUT CBOEBPEMEHHOE M  JIMPOBATH C YUETOM Pa3IMYHBIX CUTYAIIHIA.

BeBepeHue
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Komanmuo-mradnoe yuenue (KIIY) — omHa u3
¢dopM moxaroroBku KomaHaupoB u mrado. KIIY opra-
HHU3YETCSl C LEJbI0 MOBBIIICHUs CIaKEHHOCTH OpraHOB
YIIpaBJICHUs, YCBOSHUSI TEOPUU U MPAKTHKH OpraHu3a-
LA W BEJIEHUS PA3IMYHBIX BHIOB OOEBBIX JIEHCTBUIA
Jns mpoenenuss KIIY HazHawaroTcs pyKOBOAUTENb-
KOMaH/Aylomui, mrad (PyKOBOACTBO) W YYaCTHHUKH.
Kpome ydacTHUKOB OOEBBIX AEHCTBUIA, HAa y4EHUE MO-
T'YT TIPUBJIEKATHCS pPa3BelbIBaTEIbHbIE (DOPMHUPOBAHUS,
(dopMupoBaHust cBs3U U T.J. Kaxnmplii M3 y4acTHHKOB
BBINOJHSAET (DYHKIMOHAIBHBIE 005S3aHHOCTH B COOTBET-
CTBHH CO 3BaHHEM, JIOJDKHOCTBIO M IUTAHOM HPOBE/ICHHS
K1y [1].

OCHOBHBIE 11€TM KOMaHTHO-IIITA0HOT'O yUEHUSL:

— TIOBBIIICHHE TEOPETHYECKUX 3HAHUM U MPAKTH-
YECKUX HaBBIKOB IPOBEJICHNS] OOEBBIX JIEWCTBUH;

— otpaboTka
JIEUCTBUIA;

KOMMYHHKAIIUOHHBIX  B3aHUMO-

— YTOYHEHHE M O0TpabOTKa BOIPOCOB YIPABICHHS
OT/EIBHBIMU POAAMH BOMCK ¥ (DOPMHUPOBAHUSIMH;

JI1s1 co3maHMsa TOCTOBEPHBIX IUIAHOB IPOBEACHUS
y4eHUI U OTpabOTKM KOMMYHHMKAIIHOHHBIX B3aHMOJICH-
crBuii yuactHukoB KIIIY HeoOXonumMo mpoBOIUTH MHO-
TOKpaTHOE UMHTAI[IOHHOE MOJIETMPOBAaHHUE, YTO TO3BO-
JUT OUEHHUTh 3(P(EeKTHBHOCTH OOEBHIX MACHCTBUI B
KIIIY, npaBUIBHOCTH YHPaBJISIOMUX pEIIeHUi, U OTpa-
6otaTh cxeMy KoopauHanuu ydactaukoB KIITY.

B nanHOW myOnukanuyM paccMaTpHBaeTcsi akTy-
anbHas 3ajJada MOJETHPOBAHUA KOMMYHUKAI[MOHHBIX
B3aumoeiicteuil yaactaukoB KIIY, koropas pemaercs
C TIOMOIIBIO COBPEMEHHON TEXHOJIOTMH MYJIbTHATCHT-
HOT'0 MOJCTTUPOBAHMUS.

MocTtaHOBKa 3ajlauM MCCnefOBaHUS

[ToaroroBka x nposeaenuto KUY ocymecTsuser-
Cs B COOTBETCTBHH C pa3paOOTaHHBIM IUIAHOM YUYCHUI.
dopMa M copep)KaHHE ATOrO IUTAHA 3aBUCAT OT Mac-
mTaba BOCHHBIX JCHCTBUM, IICICH U 3a7a4 YUCHHUS.

PaspabateiBacMasi MomeNb JOKHA WMHUTHPOBATH
JMUHAMHYECCKUE TPOLECCHl OOCBBIX ICHCTBUMA, obecIie-
YHBATh COMIACOBAHHOCTH BCEX IMOMAPa3CICHHUM, orepa-
TUBHOCTH TMPUHATHUS PEIICHUH 10 YIIPaBJICHUIO.

B pabote mpemIoKeHO HCIOIh30BATh ArCHTHBIN
moaxoa. OCHOBHBIC MPEHMYILECTBA MPUMCHEHUS JIaH-
HOT'0 MOAXO0Ja I MOJICIMPOBAHUS IPOIECCOB YIIPaB-
nenus KLY cocrost B cneayromem [2]:

— AaBTOHOMHOCTb pAa3JIMYHBIX 4YacTed MOIEIH-
pyoleiil nporpaMMbl (areHToB), COBMECTHO ()YHKIIHO-
HUPYIOIIUX B PACHpPEICICHHON CHCTEME, IJIe OJHOBpE-
MEHHO TPOTEKAaeT MHOKECTBO B3aUMOCBS3aHHBIX IPO-
LIECCOB;

— HaJIW4He 3JICMCHTOB WHIUBHIYaJIbHOTO ITOBE-
neHus (OT TPOCTHIX YCIOBUH M OTPaHUYCHUH, 10 CIIOXK-
HBIX, KOTOPBIC YUUTHIBAIOT IICJIH U CTPATETHH);

AMEIOT BO3MOXKHOCTH  00y4aThCs,
aanTUPOBAThCA U MCHATH CBOE IOBEICHUE, UMETh JIU-

— arcHThI

HaMHYECKHE CBSI3U C APYTMMH areHTaMu, KOTOpbIe MO-
ryT (opMHpOBATHCSl U HCcUe3aTh B Mporecce (HyHKIHO-
HUPOBAHHSL.

[Ipu mocTpoeHWM MYNBTHATEHTHOH WMHTAIMOH-
HoMl moxenu nposeaenus KIIIY HeoOxomumo pemuTsh
cienyrone OCHOBHbIE 3aauu [3]:

— BbLAEIMTH TUNBI yaacTHUKOB KIITY u paspabo-
TaTh aPXUTEKTYPY MOJIEIH;

— 3aKpeIuTh POJIH U MOTHOMOYUS;

— o0ecneynTh IMPOLECC MPHUHATHS PEUICHUH B
clly4ae CJIOXHBIX MPOTOKOJIOB B3aMMOJICHCTBUS;

— pa3paboTaTth CleHapuii B3auMOJCHCTBHS areH-
TOB;

— OIKCaTh WHIUBHIYAILHOE ITOBEJICHUE areHTOB.

Pa3paboTka MyNbTHAT€HTHOW CHCTEMBI TIPOBOJIUT-
¢ ¢ ucnone3oBanueM tiatgpopmel JADE (Java Agent
Development Framework) [4], koTopast obOecrieunBaer
B3aMMOJICHICTBUE areHTOB, Mepefavyy COOOIIEHUH Mex-
Ny areHTaMu, IOAJEPKKY OHTOJOTUH; YIpaBJieHUE
areHTaMH U UX KU3HECHHBIM [[UKJIOM.

ApPXMTEKTYpa MYNbTMAreHTHOM
MMMTALLMOHHOM MOJAenM

B paspaboTaHHON arcHTHOW MOJEITU BBIICICHBI
cieyronue THIbl areHtos (Puc. 1.):
1. AGgen — areHT-reHeparop. CiieHapuii moBe-

JIEHUsI areHTa CBsi3aH ¢ ()OPMUPOBAHHEM HOBBIX CIEHA-
pues npoeaenus KITY.

OCHOBHBIMHU NIEPEMEHHBIMH COCTOSIHUS JUISl 3TOTO
areHTa SIBJISETCS:

— wMacmrab KIIY;

— nemu KIIY;

— cocraB yyactHukos KIIIVY;

— w™ertop npoeaenus KTV,

— wMecto nposenenus KIIY;

— BBIEJTICHHBIE CPE/ICTBA;

— CpOKH

2. Taskp, arenT-3aga4a. OCHOBHOH LEJIbIO

JTAHHOTO arcHTa SBIACTCS (POPMHUPOBAHHE M YCIICITHOE
BhINONTHeHWe OoeBbIX 3amau KIIIY (B ycraHOBIICHHBIC
CPOKH, B IOJTHOM 00BEME, 3a BBIICIICHHBIC CPEIICTBA U C
TpeOyeMbIM KaueCTBOM).

ATEHT UMeeT Al IEPEMEHHBIX COCTOSTHUSI:

— THn 6oeBoii 3amaun KIITY,

— JITUTEeNIbHOCTH MCIIOJIHEHUS 3a/1a4H;

— 00BeM BBITIOJIHEHHBIX PaldoT;

—  TPYIOEMKOCTh BBITOJTHEHHUS;

— YCJIOBHS BBITIOJTHEHUS;

— OrpaHWYeHUs Ha CPOKU HCIIOJIHEHUS 3a/1auH;

— 3aTpathl JJIs BHIMOJIHEHUS;

— TIPUOPHUTETHI;

— YCJIOBUS CHHXPOHH3AIIUH;

— Ppecypchl;

— CpOKH;
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‘ Managery, ‘
Create/destroy Create/destroy
Administer
Give resource definition Coordinate Give resource definition
Give plan definition
Manager Resource 5, Dispatcher 4, Coordinator 4,
Admm_lster Request resource  Give task definition Request resource
Coordinate ) q
Return appropriate Return appropriate
resourse C resourse C
» Resourcey, Task pq Executory,
é Acceptirefuse A A Acceptirefuse A
Reserve/release Reserve/release

)
Cresoms)

(B

Puc. 1. Apxutexrypa MylIbTHAareéHTHON HMUTALIMOHHOW MOJENN

3. Executory, — AareHT-y4acTHHMK. JlaHHBIA

areHT MNpeaHa3HadeH Ul MOJEIUpPOBAHHS IOBEICHUS
YYaCTHHUKOB M KoMaHaHoro coctaBa KIIY mpu BeImon-
HEHUU OTJENbHBIX OOEBBIX 3amad. [lpu mocTpoeHuH
MOJIETTH HEOOXOAWMO YYHMTBHIBATh CYLIECTBYIOIIYIO He-
papxuro MOJYMHEHHOCTH B OpPraHU3alMOHHOM cucTeme
ympaBnenuss  KIOY.  BsaumopeiicTBus  areHTOB-
YYaCTHHKOB MOJJIEPXKUBAIOTCS Ojarojaps mpoleccam
KOMMYHHKAIUH, CYIIECTBYIOIIUM B OpraHU3allMOHHOU
CTPYKTYp€, KOTOpble MPUHATO IOAPA3JeNiTh Ha TOpHU-
30HTaJIbHBIE (HOCAT XapaKTep COIJIACOBAHUS) M BEPTH-
KaJbHbIE (TpeIHa3Ha4YeHbl Ul YIPaBISIOMINX BO3ICH-
crBuil) [5]. HeoOxoaumo Takxke y4uThIBaTH MHPOpMA-
LIMOHHBIE KaHAJBI CBA3H MEXIY y3JlaMU OpraHU3allUOH-
HOHM CTPYKTYpBI; XapakTep U JUHAMHKY WH(OpMannoH-
HOro oOMeHa MeXIly HUMH B MpOLecce YIpaBJICHUs Ha
BceX YpOBHAX. Ponb areHTa-y4acTHUKA B KaXKIOM KOM-
MYHUKAalIMOHHOM B3aUMOJIEWCTBUU (MHHUIIUATOP, JIUIIO,
MIpUHUMAIOIEe pelleHre, KOOPAUHATOP, PYKOBOAUTEb,
HEMOCPECTBEHHBI HCIOIHUTENb U T.J.) OyIEeT BIHATH
Ha BBIOOP COOTBETCTBYIOIIETO CLEHAPHS ITOBEJICHUS U
MIPOTOKOJIA B3aUMOJICUCTBUS C APYTUMHU areHTaMH.

[IpuBeneM psa NMepeMEHHBIX COCTOSHUS Ul JaH-
HOT'O THIIA areHTa:

— 3BaHHE U JIOJDKHOCTE;

— BO3MOXKHOCThH BBINIOJHSATH ONpPENETICHHYIO 3a-
Jayy B cooTBeTcTBHU ¢ manoM KTV,

— pOJIb B KOMMYHHKAIIUOHHOM B3aUMOJECHUCTBUH;

— BBINOJIHAEMAS 33/1a4a;

— ouepelb 3a1a4 Ha BBIIIOJIHEHHE;

— omsIT yuactus B KIIIY;

4, Manager,, — areHT-KoManymomuii. Ocyte-

cTBIIsIET TuIaHupoBaHue O0oeBbIx nericteuii KIIY. B ero
3a/1a4M BXOJUT:

— (dopMupoBaHHe MOCIEIOBATEIBHOCTH OOEBBIX
JIeHCTBUIA,

— Ha3HAYCHHE CPOKOB HayaJia ¥ OKOHYAHHUS 0oe-
BBIX JCHCTBUI;

— ompejaeneHHe TpeOOBaHWHA K
KIIY;

— 3aKpCIJICHUC PECYPCOB;

y4acTHUKaM

— oOpraHusanys Ipolecca IeperiaHUpOBaHUS
KIIIY (co3naHue HOBBIX 3ajay WM yJalleHUE CTaphIX,
olpeieNieHre HOBBIX poJiei);

— CO3JaHHE HOBBIX areHTOB pecypca.

5. Manager Resource,, — areHT ynpab.eHus

pecypcamu. [IpenHasHaueH ajsi OpraHu3aly Coryiaco-
BaHHOTO JJOCTYNa K UMEIoIuUMcs pecypcaM. Ero nemp —
yIOBJIETBOPEHHE PECYpCHOW MOTPEOHOCTH U MUHHMHU-
3aIMs 3aJIePXKEK BBIMOJHEHUS 0OEBBIX JeicTBui. JlaH-
HBIH areHT OCYMIIECTBISIET MOIOOp PECYpPCOB JUIS Ka-
JIOTO JIEHCTBUS, KOHTPOIIb TApaMETPOB PECYPCOB, IOJI-
cyeT 3aTpar Ha XpaHeHue. [Ipy M3MEHEeHUH MOTpeOHO-
CTH B pecypcax, IPUHUMAET PelIeHHE O BBIACICHUN HIIH
COKpAIlleHUH OIIPEJIeNIEHHOr0 pecypca, WM yBelude-
HUIO CKJIAJICKUX ITOMEIIEHHUH, TEM CaMbIM OCYIIECTBIISIS
MOCTOSIHHYIO aJIalTalli0 M 3BOJIOIMOHHOE pa3BUTHE.
Kaxnaplil areHT-pecypc B cUCTeMe 3aperHCTpUpOBaH U
MIPUTIACaH K OJIHOMY W3 areHTOB YIpaBJICHHSI pecypca-
MH, 001lI1ee KOJMYECTBO KOTOPHIX MOXKET OINPEesThCs,
HaIpUMep, TPYIITUPOBAHUEM PECYPCOB O KaKMM-JTHOO
MPU3HAKAM.

JIJisl areHTOB-y4acTHUKOB TY YK€ POJb BBITOIHSIET
Coordinatory, — areHT KOOPAHHAINH y4aCTHHKOB.

6. Dispatchery, — arenT-mrraé ocymecTiser

00U KOHTPOJIb U YIPaBJICHHE MOICIUPOBAHUEM ILIa-
Ha KIIIY, obecnieynBaet MOAACPKKY MPU PEIICHUN BO3-
HUKAIOMIUX KOH(IMKTOB, €CIIM STO HAXOJUTCSI B €ro
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KOMIIETEHIIMH, IOMOTaeT areHTaM B KOOpJAWHALIUH JICH-
CTBHH, pacrpesieNisieT IPUBUIETHH, OCYLIECTBIISET TUIa-
HUpOBaHHE COOBITHH B CHCTEME, CBS3aHHBIX C BBIIIOJ-
HeHHeM OOEeBBIX 3a/1a4, CHHXPOHHM3AIIUIO0, 00ECIIeYnBaAET
reHepanuio 3asBok. OOMmMMH [ENSIMH areHTa-mrada
SIBIISIFOTCS: MUHUMM3ALMSI KOJTMYECTBA PECYPCOB, YacTo-
Tl TIEpEpacIIpe/ieieHUsi PECYPCOB MEXIy 3aJadyamMH U
YHCIIa PECYPCHBIX KOH(IMKTOB.

Jlyisl areHTOB peayn30BaH S3bIK KOMMYHUKAIMH U
TPaHCIIOPTHBI YpPOBEHb ISl Tepenadyd COOOIIEHHH.
Jlyis areHToB, KOOpAMHUPYIOMIMX paboTy IPYrux areH-
TOB, co3gaercs peectp areHToB AR (Agent register).
DTOT KaTajor COJAEPXHUT CBEIeHUs 000 BCEX CYIIECT-
BYIOLIMX areHTax, BKJIIOYAs WX OIMCAHHBIE aTPHOYTHIL.
Hampumep, mnst arentoB Task Ag 3aJaHBl CIEyIOmue

atpuOyThl: THII OocBoi 3amaun KIIY; mimTenbHOCTH
UCIIONIHEHUsT; 00beM paloT 1Mo 3ajxaue; TPYIOEMKOCTD;
NpsMBbIE 3aTpaThl Ha 3aJlady; OTpaHUYEHHUS Ha CPOKHU
HCIIOJTHEHUS 3aJ[a4d; MIPUOPUTETHI;, YCIOBUS CUHXPOHU-
3aIlMM; PeCypChl; CPOKH M YCJIOBUS BbIMONHEHUs. JlJis
arentoB Executory, 5T0: ypOBEHb IOXYMHCHHOCTH;

3BaHME M JOJDKHOCTb, POJNb B KOMMYHHKAIIMOHHOM
B3aMMOJICHCTBUM, BBINOJHsAEeMass OoeBasl 3ajaya, Ode-
penb 3a1a4 Ha BHITIOJIHEHUE U T.1.

Bce mepeuncieHHble areHThl NPUHUMAIOT AKTUB-
HO€ ydacTHe IIPU TNPOBEICHUU MOJEIUPOBAHUA KOM-
TuieKca 0oeBbIX JeiicTBHi, anupyembix B KIITY.

Cxema B3aMMOJIeMCTBMSA areHToOB

BzaumoneiicTBue areHTOB MPeIOKEHHOW MOJIENH
MIPOUCXOJIUT TIO CIEAYIOIEH cxeme

1. 3asBka (TpeOOBaHHME Ha pPEANTU3AIHUIO) IMOCTY-
MaeT B CHCTEMY M oOpaiiaercs K areHTY-KOMaHIyIo-
meMy, 3anpaiuBas Hadano BeinonHenus KIIY. Arent-
KOMaH/AyIOUMH MoJdy4aeT HHPOPMALHUI0 O MaciTade
KIIY, HazHaueHuu, cocTaBe y4aCTHUKOB, METOJE IMPO-
BE€/ICHHS, BBIZIETICHHBIX CPEACTBAX U CPOKaX.

2. ATeHT — KOMaHIYIOIIMUH U3BJIEKAaeT U3 OHTOJIO-
THYecCKord 0a3bl 3HAHUHM OIKCAHHWE KOMIUIEKCA MEpo-
npuatuit KIIY u nposepsier Hanuuue BceX BXOIHBIX
YCIIOBHH JJIsl Havajia BBIIOJHEHHs (BBIJEICHHbBIE pecyp-
cel U cpoku). Ecim Bce ycioBHSI BBINIOJHEHBI, areHT-
KOMaH/YIOUIMH YTBEP)KAAeT IOCIIEI0BaTENLHOCTh BbI-
noiHsgeMbIx Aevicteuil (twran KIIY), dopmupyer Tpe-
O0BaHUsI IS KaXK/I01 KOHKPETHOH 00eBoi 3a1aun (Turl,
BpeMsI Haydaja, OKOHYAHUs, TpeOyeMbIe PECYpPChI | T.1I.)
U TpeOOBaHUs K y4acTHUKaM (poiib B OOEBBIX AEHCTBU-
SX ¥ B KOMMYHUKAIJHOHHBIX B3aHUMOJEUCTBUSX H T.II.).
[Tocne aToro oH oTnpaBiseT TpeOOBaHKUE areHTy-ITady
Ha MOUCK YYaCTHHKOB U 3aKpEIUICHHE PECYPCOB.

3. B crnydae HEBBIIOJHEHHUS YCIOBMM areHr-
KOMaH/IyIOUIMH JIeNlaeT 3alpoc Ha M3MEHEHHE Hayallb-
HBIX YCJIOBMH peanusaimu iaHa KITY.

4. Tlpu mNOsIBIEHHH areHTa-3asBKU B COOTBETCT-
Buu ¢ wiaHoM KIIY, xpansmeMcs B OHTOJIOTHYECKON
0a3e 3HaHWIA, areHT-mTad (GOPMUPYET MOUCK U 3aKpern-

JICHUE AareHTOB-YYaCTHHKOB 32 OOEBBIMH 3aJauyaMH.
IMouck ocymecTBIsIeTCsl C HCIOJIB30BAHUEM peecTpa
areHToB, Ky/la BCE arcHTHl IOMENIaoT UH(OPMALUIO O
ceOe. B kauecTBe clieHapueB MOMCKAa MOTYT OBIThH 3a/a-
HBl Pa3JIUYHbIE KPUTEPUU: HAUMEHBILEE BPEMS BBINOJ-
HEeHUs1; TpeOyeMoro 3HaueHHs1 KO3 PHUIMEHTa COOTBET-
CTBHS WJIM KOMIIETEHTHOCTH; HAUMEHBIIIEr0 KO PHIIHU-
€HTa WCIIOJIb30BAHUSI;, HAMMEHBIIErO WK HauOOJIbIIETO
IIpUopHUTeTa; KpaTdaifmed ouepenu u np. Ilpu stom
areHT-1Tald (PUKCHUpPyeT BpeMEHHBIE 3a/IePXKKH, CBS3aH-
HBIE C OTHPABKOW 3ampoca W IONydeHHEM OTBETa OT
COOTBETCTBYIOIIETO areHTa.

5.  Amnasorm4Has TIIpouenypa MHPOHUCXOOUT MpH
pacIipe/ieieHiy pecypcoB 10 OOEBBIM 3a/1a4aMm.

6. Ilocrne 3akpemyeHHs pecypcoB M YYaCTHHUKOB
3a OOEBBHIMHM 3aJayaMy, areHT-mrTad WH(GOpMHUPYET
areHTa-KOMaH/YIOIEro 0 TOTOBHOCTH M ITOJTy4YaeT yKa-
3aHHE HAYMHATH MOJENUpOBaHWE. B COOTBETCTBUM C
riaHom KIIIY, arenT-mta® obpaimaercs K COOTBETCT-
BYIOLIIEMY areHTy 3ajJay.

7.  AreHT 3alayu MPOBEPSET CBOIO TOTOBHOCTH U
HaJIMYUe BCeX HEOOXOMMMBIX BXOJHBIX YCIOBHH Ui €€
BBINOJTHEHHSI.

8. Ecnu 3a naHHOW 3amadelf 3aKkpemyieHbl ydacT-
HUKH U PECYpPCHI, TO areHT 3aJaud OCYIIECTBISET KOH-
TaKT C areHTaMHU-pPecypcaMy M areHTaMHU-y4aCTHUKAMH,
TIOCBLIAsl COOOILIEHUE 3anpoca 00CITyKHBAHUSL.

9.  AreHT-pecypc OTBEYaeT COIJIaCHEM, B Cllydae
€CJIM OH JIOCTYIEH (BBIAEISIETCS Cpa3y) WM OTKa3oM, B
cllydae ecii OH 3aHST Ha BBINOJIHEHHWH JIPYrod 3ajadyu
WIN HEIOCTaTOYHO 3alpaniuBaeMoOro KOJMYecTBa JaH-
HOTO0 pecypca.

10. B cnydae oTka3za areHT-3ajgaya JejiaeT 3ampoc
Ha TIOIBITKY OpTaHW3allMk OJHOBPEMEHHOro (mapal-
JIETLHOT0) YYaCTHUsI PECYPCOB B HECKOJIBKUX 3a7[adyax.

11. Ecnu 310 HE yaaercs, MPOUCXOAUT dCKATAINS
KOH()IMKTa U B MEPEroBOPHI BKIIOYAIOTCS areHT yNpaB-
JICHUSI peCypcaMy U areHT-1Tal.

12. ATeHT ympaBieHHUs pecypcamMH IBITaeTCs YCT-
pOUTH MOA00p TAKOTrO *Ke, HO CBOOOIHOIO pecypca, HilH
BBINOJHUTh OOMEH YK€ 3a/IeliCTBOBAHHBIX PECYPCOB B
3amaue (Ha Jpyrue, ¢ aHaJOTHYHBIMH XapaKTePUCTHKA-
MH).

13. AreHT ynpaBieHHs1 pecypcaMu poOyeT 3ajei-
CTBOBATh HOBBIE PECYpPCHI TAKOT'O XK€ THIIA, YTO IOTpe-
OyeT JOMOJHUTENFHBIX BPEMEHHBIX M (DUHAHCOBBIX 3a-
Tpart.

14. B aToM ciydyae areHT ympaBi€HUS pecypcaMu
BCTYIIa€T B [IEPETOBOPHI C ar€HTOM-IITa00M JIJIsI OLIEHKH
BapHaHTOB pa3pelieHusi KOH(QINKTA: JOXKIATHCS OCBO-
OoXK/IeHHsl pecypca, MOMONMHUTH (BOCIIONHHUTE) PEcypc,
UCIIONIb30BaTh TPHOPHUTETHI M 3aJlepKaTh BBIIOIIHEHUE
MeHee [TPUOPUTETHON 3a/1a4H.

15. ATreHT-y4acTHMK OTBEYaeT COrjacueMm, B CIy-
Yyae eciii OH CBOOOZCH (BBIAENSAETCS cpa3y) WIM OTKa-
30M, B CIydYae €CIM OH 3aHSAT Ha BBIIOJHEHUH JAPYTOi
3a7a4H.
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16. B cinydae oTkaza MpOMCXOIUT dCKANAIMI KOH-
(JIMKTa U B TIEPEroBOpPHI BKIIIOYAIOTCS areHT KOOpAWHA-
TOp YYaCTHHKOB M areHT-1uTal.

17. AreHT KOOpAMHATOP YYACTHUKOB B COOTBETCT-
BUU C OHTOJIOTHEH Ka)XIOTO areHTa-y4acTHUKA OCYIIle-
CTBJISIET TOMCK Ha COOTBETCTBHE yKa3aHHBIM TpeOoBa-
HUSIM JIJISL BBITIONIHEHUS 3aaui. Ecny Takux BapHaHTOB
OyIer HEeCKOJbKO, TO YCTaHABJIMBAETCS CBS3b C TEM
areHToM, JJIsi KOTOPOTr'O COBIAJIO HAWOOJIbIIEE YUCIIO
TpeOOBaHMI M KOTOPBIA paHbBIIE BCEr0 MOXET OBITH
3aJIeiCTBOBAH JUIS JAHHOM 3aauM.

18. Korma Bce pecypchl U y4aCTHUKHU NPEAOCTaB-
JIEHBI, areHT 3aJaud MEepPEeXOUT B COCTOSIHUE OOCTYKH-
BaHUS (BBITIOTHEHHS).

19. Tlocne 3aBepuieHUs] OCHOBHOH (ha3bl aKTHB-
HOCTH areHTOM 3aJlaud OCBOOOXKZAIOTCS 3a/eHCTBO-
BaHHbBIE PECYpPCHl, @ areHTOM-3asBKU BBITIOIHSIOTCS
BBIXOJIHbIE oOIepalnuu (eciad ecTh HeOoOXOAMMOCTH,
aKTHBU3UPYIOTCS TpaBHja YHpPaBICHUS Mepenadye
3a5BOK K CIICJYIOIIMM areHTaM 3aJlaqll MOJENH, MpH-
HUMAIOTCSl pElICHUs O JaibHEHIIeM HampaBJIeHUH
MOJEIUPOBAHHUSA).

MpoTtokonbl B3aMMOJEMCTBMS areHToB

Jlis mocTpoeHusi IPOTOTHIIA CHCTEMbI OblIa BBI-
Opana miargpopma JADE.

B3aumMoneiicTBue areHTOB OCYIIECTBISETCSA C IO-
MOIIBI0 IPOTOKOJIOB — (POPMAaJIBHBIX MPaBHI, KOTOPHIM
JIomxHBL cnenoBaTh yuyactHuku KIIY, ucnons3yromme
pas3Hble CTpaTeru.

OcHoBHBIE TIPOTOKOJNBI B3aumonercTBus (Interac-
tion Protocol, IP) B pamkax cranmapra FIPA, koropsie
HCIONIBL3YIOTCS B CUCTEME [6]:

1. 3anpoc nHa BbmonHeHue neictBusi (Request
IP). ITo3Bonsier areHTy naBaTh 3ampoc Ha BBITTOIHEHUE
JIEWCTBUS APYTOMY areHry.

2. 3ampoc Ha JeicTBHE IPU BBIIOJHEHHUU OIIpe-
nenenHoro ycnoBus (Request When IP). ITo3pomser
areHTy JaBaTh 3allpOC areHTY-TOJYy4aTelll0 Ha BBINOJ-
HEeHUe NEeWCTBHS B MOMEHT, KOTJla OIpe/elieHHOe 3apa-
HEe yCIIOBHE CTAHET HCTUHHBIM.

3. 3ampoc Ha BBINOJHEHUE JAEUCTBUS, CBI3AHHOTO
¢ nHpopMarmoHHsM obecrieuerneM (Query IP — orBer
Ha HEKOTOpOE IMPEAJIOKEHUE WM TepeJada OIUCAHUM
00BEKTOB).

4. Tlouck areHTa nJsi BBHINOJTHEHUS] JEHCTBUA
(Contract Net Protocol). ATeHT HCIOJHSET POJIb Me-
He/DKepa, KOTOPOMY HEoOXOAWMO HAWTH OJHOTO WM
HECKOJIbKMX areHTOB JUIsl PEIIeHHUs OIpe/ielieHHON Ooe-
Boii 3a1aun. OCHOBHOE TpeOoBaHHE — (DYHKIUH TIO BBI-
TIOJTHEHHUIO 3TOM 331241 JIOJDKHBI OBITH ONTHMAJIBHBI (T10
BpPEMEHH BBHIIIOJHEHUS 33Ja4M, CTENCHU JOCTHKECHHS
LIeJTH, Ka4eCTBE BBIMTOJIIHEHHUS 3a1a4 | Jp.). s mocras-
JICHHOH 3a/1a4i BCE YYaCTHHKH JOJDKHBI OTBEYaTh Tpe-
OOBaHUSIM 3TOM 3aJ[a4M, OCTAJIBHBIC JTOJKHBI OBITH OT-
KJIOHEHBI.

MoBepeHne areHTOB

Jlst onmcaHusl TIOBEACHUS arcHTOB CHUCTEMBI HC-
noJib3yeM auarpammy nocieaoBarenbHocTeit UML [7].
PaccMoTpuM MOApPOOHO IOBEICHUE THIIOBBIX B3aUMO-
NIEHCTBYIOIINX arcHTOB.

1. BsaumopneiicTBue arcHTa-mTaba H areHTa-
3amava (puc. 2). Ocymectsisiercss ¢ momomisio AR -
areHTa, KOTOpBIH COJEPKUT HH(pOpManuio 000 Bcex
areHtax-zagavax. CHayaja areHT-IITa0d OTIIPABIACT
3anpoc AR -areHTy 0 3amadyax, HEOOXOIUMBIX JISI BbI-
mojgHeHus. AR -areHT OTHpaBisgeT areHTy-InTady oT-
BET, COJCPKAIUIA CIHUCOK JOCTYITHBIX areHTOB-3ajad.
3aTeM areHT-IITad OTIPABIACT 3alpPOC KaKIOH M3 3a-
Jla4, 0 KOTOPBIX eMy cooOmmn AR -areHr.

Arenr-murad AreHT-peecTp Sagaua 1 Sagaua N
| | 1 i
! 1: Request ! i !
| " | |
| | |
| } |
| 2: Result } i
[ |
i < 3:Request i i
| + L |
| | 4: Request |
| | |
| T »
| 5: Done
‘v o ___ ‘'

il 0 T
i i 6: Done !
ittt Fommmmmm o bommmmmm -

Puc.2. BsaumoneiictBue arenra-mrad 1 arelra 3agava

2. Tlouck ucnomuuresnek areHToM-mTad (puc. 3).
AreHT-mTab oTmpaBiseT 3ampoc AR -areHTy O goc-
TYIHBIX areHTax-ydacTHHKax. II0NydMB OTBET, areHT-
mTab GopMUPYET U OTHPABIIIET 3AIPOCHI T KaXKIOTO
U3 areHTOB-YYacCTHUKOB. T.e, B CBOIO ouepelb, MPHUCHI-
JIAIOT OTBETHI O CBOEM coCTOsiHHMU. [locie aToro areHr-
mrad MPOM3BOAUT BHIOOp MPUEMIIEMOrO YYacTHHKA H
OTHpAaBJISIET EMY COOOILEHHUE, IPYTUM K€ OTIIPaBIISIETCS
OTKa3.

‘ AreHT-mTad ‘ ‘ AreHT-peectp ‘ ‘ Yuacrauk 1 ‘ ‘ Yuacraur N ‘

I I I

I I I

! 1: Request | |

| - | |

s 3 3

i 2: Result i i

i A 3:Request i i

| i I I

i i 4: Request i

! !

! 5: Propose

1 e

! ! 6: Propose

i - }L ******************** I Rt r

i 7: Regect

I t

! ! 8: Accept T

| | |

| i i

! ! 9: Done |

l=mmmmm e drmmmmm e bommmmmmmmmom ey
T i

I I

Puc.3. B3aumoneiicteue areara-mrad
U areHTa-y4acTHUKA
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Hayasa u okoHuaHus KIIY.
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MYJIbTUATEHTHE MOJEJIFOBAHHA KOMYHIKALLMHUMX B3AEMOAIA
B KOMAHAHO-LUTABHUX HABYAHHAX

0O.€. ®enoposny, T. M. Hazapenko, A K. Kaiinanos

IIpogooumucsi 0ocniodcents KOMYHIKAYIUHUX 83AEMOOil YHACHUKI6 KOMaHOHO-wmabHux naguans (KIIH) ons ¢hopmysan-
HA [ YMOYHEeNHs cyenapio nposedents yuenv. [lis a0eKeamHno2o MOOeN08aHHA KOMYHIKAYIUHUX 83AEMOOIl 8UKOPUCTIOBYEMbCS
cyyacHull Memoo, 3acnoganull Ha azenmnom npedcmaenenni yuacnuxie KIUIH. [Iposedena knacugbixayis i éudineni ocrosmi mu-
nu azenmia O IMimayitino2o mooentosants. Buympiwina cmpykmypa acenmie nooyoosana 3 6UKOPUCAHHAM 3HAHHAOPIEHMO-
6anozo nooawnns. Pospobnena apximexmypa mynvmuacenmuoil mooeni. Ilpu no6yooei moodeni guxopucmano niamgopmy JADE,
sAKa Haoac epaghiunuil inmepgetic Kopucmysaua i 0036013€ NPoBoOUmU imepayitinuil npoyec mooentosanns. Pospooneno anco-
PUmMMU n08eOiHKU A2eHMi8, a MAaKodIC cxema 63acMo0ii azenmia. 3anpononosana mooensb 003805€ 00CIOACY8AMU Pi3HI cyeHapii
KIIIH onsa no6yodosu naawie naguanns i opeanizayii 63aemooii yuacHuKie.

Knrouogi cnoea: xomanono-wumabni nagyanHs, Mynomuazenmme MoOenio8anHsl, NPOMOKOL KOMYHIKAYIUHOT 63acMO0il, imi-
mayitina mooenb

MULTI-AGENT MODELING COMMUNICATION INTERACTIONS
IN COMMAND POST EXERCISE

0O.Ye. Fedorovich, T.N. Nazarenko, A.K. Kajdalov

Conducted a study of communication interactions of participants Command Post Exercises (command post exercise) to
build and refine the scenario of the exercise. For the implementation of adequate simulation used a modern method based on
agent representation CPXs participants. The classification is conducted and the basic types of agents are selected for simulation.
The internal structure of agents built using the knowledge-representation. The architecture of multi-agent model is developed.
For the construction of model the JADE platform , which provides a graphical user interface and allows iterative modeling proc-
ess, was used. The algorithms of the agents behavior, as well as the scheme of interaction between agents, are offered. The pro-
posed model allows to investigate different scenarios for Command Post Exercises rational choice of participants and the or-
ganization of their interaction.

Key words: command post exercises, multi-agent simulation, protocol of communication interaction, simulation model
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