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Pedepar:

1. Inceprauifina po60Ta IpUCBIYEHA PO3IJIsLy IPO6IEMHO-OPiEHTOBAHOTrO MoAeodoro cepenosua (ITIOMC) sx
06'eKTa mianory KopructyBaua i po3pobHuKa Mojiesniel (ekcrepra mpegmMeTHoi 0671acTi) 3 6araTonjaHOBUMU
pecypcamu cepeioBulla, TEOPETUUYHOIO OOIPYHTYBaHHSI i pO3pOOKY 3aC006iB €peKTUBHOI IIATPUMKHU LIbOTO Aiajory
Ha BCiX eTanax o6yJoBU Ta 3aCTOCYBaHHS Pi3HOIJIAHOBUX MOJiesIel IMHAMIYHUX CUCTEM. Y IUCePTaLiliHill poOoTi
[IPOAaHaJIi30BaHO HASBHi [1iaJloroBi 32CO0M [1JIs1 CUCTEM YIPABJIiHHS CKIaAHUMU 00'eKTaMu. OCHOBHOIO ITPOOIEMOIO
L7151 CUCTEM MOJIEJIIOBaHHS B NipHUYO00YBHIN rayysi € IpakTUYHO [I0BHA BiICYTHICTb [jiasoroBux 3acobis
VIPaBJIiHHS i MOJI€JIIOBaHHS IAaXTHUX BeHTW L HUX Mepex (ILIBM). HaBeneno BusHadenHs [1]] TIOMC sx
CYKYIIHOCTi 3aC00iB, 1110 BBOJSATb €KCIIEPTA [IPEIMETHOI 06J1aCTi y KOHTYP MOJIeJli Ta B CUCTEMY KEPYBaHHSI.
Po3pobieHo cTpyKTypy U QpyHKuioHampHUN Habip 3aco6iB I1]] y cknani [IOMC. Po3po6seHo [1iajloroBi aropuTMu

IiATPUMKY eTalliB CTBOPEHHS, HaJIarOJpKeHHS, BidyaJisallii, IiAroTOBKY IO MOJEJIIOBAHHS Ta MOJIEJIIOBAaHHS 00'eKTa.



3arporioHOBaHO Ta OOIPYHTOBAHO YHiBEpCaIbHUMN (popmaT onucy monesi MO, 1o iHKancysIoe napaMeTpu yeix
Brniepiue 3anponoHoBaHo yHiBepcanbHuil Metog, Diff peasnizanii creka ckacyBaHHS Ta IOBTOPY OCTaHHIX Aill
KOPHMCTYBaua, 3aCHOBAaHUI HA aBTOMaTUYHOMY F€HEPYBAaHHI KOMaH[-MOAU(IKaTOPiB 17151 3MiHY CTaHiB MOZEJI
IaHuX. B manumii yac Koj, sSIKuil peanisye gaHy QyHKLIOHAIbHICTb, yCIIIIHO BUKOPUCTOBYETHCS B I€KIJIBKOX
IojaTkax. 3anpornoHoBaHo riopugHy MIMD+SIMD-cTpyKTypy BUpilllyBada piBHSIHB /J1s 33a4i IUHAMIKK pO3NIOLiny
noBiTps B IIIBM. Po3po6sieHO opieHTOBaHMI Ha iHTerpoBaHi 3aco6u SIMD cydyacHUX NpOLeCOpiB apajlebHUl
JITOPUTM MOZEJIIOBaHHS PO3IMO/Iiyy MOBITPS B OKpeMUX riikax IIIBM 3a meTogom npsiMux. BUKOHaHO PO3pOOKY
MozyJis nobynoBH i napameTtpusanii rpada [IBM, mo imnnementye Diff-metoq, a Takosx MOAyJIs 3B'I3KY 3
CHMYJIATOPOM i Bidyasisalii pe3ysbTaTiB sIK cKi1afoBoi yactynu [1]1. [IpanesngaTHiCTh [4iajloroBUx aJropuTmis
IOBEJEHO LIUISIXOM IOOYH0BY, TapaMeTpu3allii Ta MOJIe/II0BaHHs TecToBOi moaei [IIBM. Ha ocHOBi peasnibHUX
Moesell eKCIIepUMEHTAIBHO MiATBepkeHa epektuHicTb Diff-merony i napanensnoro MIMD+SIMD-Bupimysaya

PiBHSIHb.

2. In the thesis a problem-oriented simulation environment (POSE) is considered as a subject of dialogue between
users and designers of models (domain experts) from one side and diverse resources of the simulation
environment from the other. Defined and theoretically justified a set of means targeted to efficiently support the
human-computer dialogue on all the stages of design and application of the models of dynamic systems. Modern
dialog means of the systems intended for managing of the complex objects were analyzed. The common problem
of such systems in the coal mining domain is significant lacking of dialog means for management and simulation of
the mine airing networks (MANs). The dialog subsystem (DS) of POSE is considered as a composite of means which
brings a domain expert into the contour of the model and the managing system. The structure and the functional
set of DS means as a part of POSE were developed. The dialog algorithms for all the stages of model creation,
debugging, visualizing, preparing for simulation and simulating were designed. An universal input network object
model description format was proposed, which encapsulates parameters of all the elements representing certain
network submodels, based on a hierarchical attribute model. For the first time an universal Diff method for
implementation of the undo/redo stack was proposed. The method is based on the automatic generation of the
commands which modify serialized data model states. As for now, the software code which implements given
functionality is used successfully in several applications. The hybrid MIMD+SIMD structure of the equation solver
for the air distribution task in MANs was proposed. A parallel algorithm for simulation of the air distribution in the
separate MAN branches by the direct method was improved and implemented, based on integrated SIMD
extensions of the modern processors. Multi-platform DS software for visual design and parameterizing of MAN
graphs was implemented, using undo/redo stack functionality based on Diff method. Standalone simulation
modules were integrated into POSE and their output was visualized via DS means. The dialog algorithms have been
tested by creating, parameterizing and simulating of several MAN models with different complexity. The efficiency
of the proposed Diff method and the parallel equations solver for the air distribution task has been proved, based
on experiments with various real models.
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