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nporpamMmHbIX peanusaimii (MAGENTA u BPsim). HecmoTpst Ha akTHBHOE TIPUMEHEHHE CPEICTB KOHLETITYJIBHOTO MO-
JenupoBaHus Ha ocHOBe s1361ka UML B 06macta pa3paboTkn HHGOOPMAIIMOHHBIX CHCTEM, IPUMEHEHHE JAHHBIX CPEJICTB B
MHXEHEPHH UMUTALMOHHOIO MOJEINPOBaHMs OrpaHn4eHHo. [IperumMyIecTBoM noaxona MHTErpaluy KOHIENTYalbHOTO
1 UMUTAIMOHHOTO MOJICITHPOBAHNS SIBISICTCSI BO3MOXKHOCTH OBICTPOTO Mepexoa OT KOHIENTYaIbHBIX K MOJIEISM TIPO-
eKTHPOBaHUS U IPUMEHEHHUS (IporpaMMHON peanuzanun). [Ipu pemenun 3agaun nepexona OT KOHLENTYalIbHOW MOJEIH
K IMHTAalMOHHOM MOTYT OBITh HCIIONB30BAHBI OHTOIOTHH MIIH MOZEIH IIPEACTABICHHS 3HAHUH.

MULTI AGENT SIMULATION AND SCHEDULING OF LOGISTIC
Aksyonov K.A., Nevolina A.L., Aksyonova O.P., Smoliy E.F.

Ural Federal University named after First President of Russia B.N. Yeltsin, Ekaterinburg, Russia
(620002, Ekaterinburg, Mira street, 19), e-mail: wiper99@mail.ru

In this work was described trends of evolution multi agent intelligent scheduling, decision support systems and
simulation systems for task of logistic scheduling. The comparison of two perspective approaches of intelligent scheduling
(the Needs-and-Means Networks and the model of multi agent resources conversion process) and related information
technologies (MAGENTA and BPsim) was described. Despite active application of conceptual modeling tools based
on UML language in the area of information systems development, application of such tools in simulation modeling
engineering is limited. An advantage of conceptual and simulation modeling integration approach is the capability of rapid
transition from conceptual models to the models of engineering and application (program implementation). To define a
transition from conceptual models to simulation models one may use ontologies or knowledge representation models.
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B pabote onmcan MeTo HHTErpalii IMHTALMOHHBIX MOJIEIICH, HCIIOIb3YeMBIX B KOPIOPATHBHOW HH(OPMaIOH-
HOM cucTeme npennpusths. PaccMarpuBaeTcst 3a/1a4a MHTErPALlMK Ha IIPUMEpEe MOJieNeil peabHOro BpeMEeHH, MCIIONb-
3yeMBIX B IIPOIIECCax yNpaBiIeHUs, THarHOCTHKN 1 IPUHSTHS pelieHnii. B ocHOBe npeyraraeMoro MeToza nerob3yeTcst
MYJIBTHATCHTHBIH TT0/IX0/] HA OCHOBE PACIIPE/ICNICHHBIX areHTOB CO 3HAHMSAMU. B KayecTBe JMHAMHUYECKON MOIEIM HC-
TNOJIB3YETCsl MyJIBTHATeHTHAsE MOJIENb IIpoIiecca peoOpa3oBaHms PECypCoB, MOICP KUBAIOIIAsT MHOTOIIOAXOIHOE MOJIe-
JHMPOBaHKE (ANCKPETHO-COOBITUITHOE, areHTHOE, CETH MaccOBOro oOcykuBaHHs). 151 000CHOBAaHMS MpeIaracMoro
TEXHHYECKOTO PELICHNs] MOMYJISl MHTETPAlliK MTPOBE/ICH aHaJM3 CYIIEeCTBYIOIMX OpokepoB coobmienuii. [Ipencrasnena
OHTOJIOTHS IIPEIMETHOI 001aCTH, HCTIOb3YeMast IS CEMaHTHYECKOM HHTErPAIMK JaHHbIX, HCOOXOMMBIX [UIsI IMHUTALH-
OHHOTO MOJICITMPOBAHMSI TEXHOJIOTHYECKUX IPOIIECCOB, OM3HEC-TIPOLIECCOB M MPOLIECCOB JOTHCTUKH. J{iist obecrieuernst
KpoccIuiaT()OPMEHHOCTH CHCTEMBI TIPU Pa3pabOTKe UCTIONb3YEeTCs A3bIK IPOrPAMMHUpPOBaHHUS Java.
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This article describes method of integration of simulation models, that being used in corporate information
enterprises system. Integration’s task is researched on example of real-time models, that being used in control’s
processes, diagnostic and making decisions. In base of presented method is used multiagent’s way based on agents
with knowledge. Multiagent’s model of resources transformation process, that being supported multi-time modeling
(discrete event, agent, queueing system), is used like dynamic model. For justification of the proposed technical
solution of integration’s module, existing MQ services were analyzed. Domain ontology, that being used for semantic
integration of data, that necessary for simulation of technological processes, business processes and logistics processes,
is presented. The Java programming language is used for system development for providing cross-platform ability.
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B cratpe paccMaTpuBarOTCA 3aa4u CTPOUTEIIbHOI'O XOJIINHT A, CBA3aHHBIC C IIJIAHUPOBAHUEM CPOKOB pean3aluiu
NPOEKTa IPU UCHOJB30BaAHUU PECYPCOB KOMITAHUM [JI51 HECKOJIBKHUX BO3BOAUMBIX 00BEKTOB. COBpeMCHHBIC MECTOIBI
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aHaJIM3a ¥ TUHAMUYECKOTO MOJICITMPOBAHUSI OM3HEC-TIPOLIECCOB YaCTO CTAIIKUBAIOTCS C 0OBEKTaMH, B KOTOPBIX KOJIMYe-
CTBO 2JIEMEHTOB COCTABIISIET COTHH, a TO U ThICST4H. [IpOM3BOCTBEHHBIEC M OM3HEC-TIPOIECCHI, OPraHU3aOHHO-TEXHH-
YeCKHe CHCTEMBI OTHOCSTCS K MpolieccaM npeodpazoBaHust pecypcos. [t MofenupoBaHus TaKUX 00BEKTOB TpedyeT-
csl Bce OOITbIIIE BEIYMCIUTENBHBIX PECYPCOB M MAIIMHHOTO BPEMEHHU. B CBSI3U € 3TUM SIBIISICTCS aKTyaIbHBIM BBISIBICHUE
1 MCHOJIb30BaHUE HOBBIX IPHHIIUIIOB IIOCTPOCHUS 1 aHAIIN3a MYJIBTHATCHTHBIX MOJENIEH poneccoB mpeodpa3oBaHus
pecypcos. C mpuMeHeHHEeM MPOAYKTOB cemelicTBa BPsim Obia paspaboTana IMUTaMOHHAS MOJETh CTPOUTEIBHOTO
xonmuara China Wan Bao Engineering Corp. Mozenb ctpoutensHoro xonaunra « Wan Bao» cocrout n3 128 omnepa-
uif, 90 pecypcos, 11 areHTOB (3a1ada CTPOUTENILCTBA 5 MHOTOITaXKHBIX 3[aHUI). MeTo My IbTHareHTHOTO INIAHUPO-
BaHMS TOPT(dens MpOeKTOB OCHOBAH HAa MHTETPAIMU MYyIBTHAareHTHOW MOJIENH TpoIlecca Mpeodpa3oBaHus Pecypcos,
OIEPALIOHHOTO aHaJIKM3a BEPOATHOCTHBIX CeTeil, MeTona KpuThuueckoro mytu u merozna PERT.
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In this work is considered the building company scheduling tasks for deployment of several buildings. Current
methods of analysis and dynamic simulation of business processes frequently face the objects that contain hundreds
and even thousands of elements. Industrial and business processes can be defined as multi-agent resources conversion
processes. Simulation of such objects constantly requires more and more computational resources and processing time.
Due to this an important problem emerges — a problem of detection and application of new approaches to analysis and
improvement of multi-agent models of resources conversion process. Simulation model of construction corporation
“China Wan Bao Engineering Corp.” has been designed with BPsim tools. The model consists of 128 operations, 90
resources, 11 agents for construction of 5 buildings. Method of multi agent scheduling of projects portfolio base on
multi agent resources conversion process model, operation analysis of probability networks, Critical Path Method
(CPM) and Project Evaluation and review Technique (PERT).
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B nanHoii pabore paccMaTpuBaeTCss METO/ TOCTPOCHHS CYXKAIOIIEHCs] CHCTEMBI OI[CHOK PEIICHHs 3a/[adH Te-
TUTOTIPOBOAHOCTH ¢ HEMOHOTOHHBIMH TPAaHUYHBIMH YCIOBHSAMHE, KOTOpasi ONMCHIBAET MpoIiece TerroodmMena ¢ da-
30BBIM [IEPEXO/IOM BO BIIQKHOM JUCIIEPCHOM IpyHTe. PenieHne uMeer BHJ CUCTEMbI (PYHKIIMIA, OOYEPEHO Maxko-
PUPYIOLIUX UCKOMOE PeLIeHUE CBepXy U cHU3Y. OLICHKHM HaXOJATCSI ¢ IOMOLIBIO TEOPEM CPAaBHEHUS JJIsl ypaBHECHU
nmapaboaMIecKoro Tuia. TeopeMsl CpaBHEHUS Ha3bIBAIOT TAKXKE TEOPEMAaMU MOHOTOHHOCTH, TaK Kak MOHOTOHHOCTh
— ©CTECTBEHHOE yCJIOBHE MX NpHMeHeHus. B nanHoif paboTe paccmarpuBaroTcsl 3a7aud ¢ HEMOHOTOHHBIMHU T'pa-
HUYHBIMH YCJIOBUSIMH, BCJICICTBHE YE€r0 HEMOHOTOHHOMW SIBIIETCS camMa MCKoMasl (yHKIMs. Pa3paboraHbl MCKyC-
CTBEHHBIE IPUEMEI, TIO3BOJISIONINE 3aMEHITh HEMOHOTOHHBIE (hyHKIINH OTIPeeICHHON KOMONHANeil MOHOTOHHBIX,
MOCJIE YEeTOo yJaeTcsl IPUMEHUTh TeOPEMbl CpaBHEHHsI, TM00 MHTETpaibHbIe HEPABEHCTBA ATl OCTPOCHUS I'PaHUI]
pemtenus. [IpuBoautcs a¢dexTrBHAs MpOIeypa YHCICHHOH peann3anny JaHHOoro Metoaa. IIpoBeneH YncieHHbIN
aHAJM3 PENICHHUs TECTOBOI 3aJaun.
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In this work the method of creation of being narrowed system of estimates of the solution of a problem of heat
conductivity with nonmonotonic boundary conditions which describes heat exchange process with phase transition in
moist disperse soil is considered. The solution looks like a system of functions, which majorize the sought-for funcion
in turns from above and from below. Estimates are found by means of comparison theorems for the equations of
parabolic type. Theorems of comparison are called also monotony theorems, as monotony is a natural condition of their
application. In this work problems with nonmonotonic boundary conditions are considered, owing to what the sought-
for function is also nonmonotonic. The implicit technique, allowing to replace nonmonotonic functions by a certain
combination of monotonic is developed. Then it is possible to apply comparison theorems, or integrated inequalities
to create the estimates of the solution. The effective technique of numerical realisation of this method is given. The
numerical analysis of the solution of a test task is carried out.
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