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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 50.41.25

Tema gucepranii:
1. PosnopinieHa cuctema iMiTaliliHoro Moaeat0BaHHS

2. Distributed Simulation System

Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHa PO3POOLi TEOPETUYHUX | IPAKTUYHUX OCHOB ITOOYAOBU PO3IOLiIIEHUX CUCTEM
imiTanifiHoro MmoJesnoBaHHs Ha 6a3i BILOCKOHaseHHs1 GOpPMaJIbHOTO anaparty E-Mepesk 3a paXyHOK 3aCTOCYBaHHS
IOJATKOBUX MEXaHi3MiB CUHXPOHi3allii B paMKax KOHCEPBAaTUBHOIO Miaxoay. B po6oTi po3pobiennii
(dhopmasizoBaHuil ONKC aNTOPUTMIB po60TU E-MepeskeBoro nepexoy Ta MIaHyBaJbHUKA MOJiH y TEpMiHax anredpu
B32€MO/IiI0YMX TIOCIIiIOBHO-TIapaJle/IbHUX NpolieciB. TeopeTHyHO O6IPYHTOBAHE MTOJIOKEHHS PO HeePeKTUBHICTb
BHMKOPHMCTaHHSI QJIFOPUTMY KJIACUYHOTO I0CJIiJOBHOTO IJIaHyBaHH N0 B E-Mepexkax Npy po3nofizieHOMy
MoJieIoBaHHI. Ha 0CHOBI KOHCEpPBATUBHOI CXeMU PO3POOJIEHNI METOM, CUHXPOHI3aLlii mapanesbHOro BUKOHaHHS E-
MepeXXeBUX IepexoiB, mo BukopuctoBye NULL-TIoBimoMIeHHS 17151 3ar106iraHHs B3aeMHUX 6J10KyBaHb. Ha 6a3i
3aIPOIIOHOBAHOI0 TEOPETUYHOIO METOMY Ta 3 ypaxyBaHHIM icHylouux cranpaprtiB High Level Architecture,
Common Object Request Broker Architecture, Message Passing Interface (MPI), Petri Net Markup Language
pO3po6JieHa PO3NOiNeHa CUCTeMa iMiTal[iITHOrO MOJIEJII0BaHHSI, OPi€HTOBAHA Ha 6araTONpPOLIECOPHI KOMIT'IOTEPH,

MEpPEeXi NepCoHaJIbHUX KOMIT'I0TepiB, MPI-knacTtepu. [laHa cucteMa BKJIIOYaE€ MEXaHi3MU MiITPUMKU



HaMiBHAaTyPHOTO MOJIEJII0BAHHS, TEXHOJIOTIIO 30epiranHs E-mepexeBux mogeneii i rpadiyauii iHTepderic
KOpPUCTYyBaua. EKClIepMMEHTaNbHO OOCIiAKEH] BJIACTUBOCTI PO3NOIiIEHOI CUCTEMMU IMITAl[iIIHOrO MOJETIOBAaHHS.
[Toka3aHO IOCTOBIPHICTb OJ€P>)KYBAHUX PE3YJIbTATIB €KCIIEPMMEHTIB Ha IIPUKIIAZl MOJEJIEN CUCTEM MaCOBOTO

O6C]Iy1‘OBYBaHHH, OL[iHeHa HpO,ELYKTI/IBHiCTb p03p06]IeHO'1' CHUCTEMU B piSHI/IX pOBl'[O,HiJIeHI/IX CE€peoBUlIax.

2. The dissertation is devoted to theoretical and practical problems of distributed simulation systems development
by E-nets improvements with using conservative approach. In this paper the formal description of E-nets
transition's algorithm and sequential scheduler's algorithm were described on Communication Sequential
Processes language. It was shown that it is not efficient to use the classic sequential scheduler in case of E-nets in
distributed environment. The method of parallel E-nets execution based on conservative approach and method of
deadlock avoidance with using NULL-messages was developed. The distributed simulation system was
implemented with using Java, C++ languages, High Level Architecture, Common Object Request Broker
Architecture, Message Passing Interface (MPI), Petri Net Markup Language standards and supports scaled-down
simulation, model storage feature and Graphical User Interface. The results adequacy was verified with using
queue models. The performance of simulation system on multiprocessor machine, inside Local Area Network
created from usual personal computers and on the MPI-cluster was analyzed.
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