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iIMUTauMoHHbIe Mo4eN N NO3BOSMAKT NEePEHECTN IKCNEPUMEHTLI CO CNOXHbIMN
cucrteMmamu B 6€3pnUCKoOBbIN MUP KOMMNBbIOTEPHBIX KONUM («LMPPOBbLIX 4BONHUKOBY»?)
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Poccusa — ogvH 13 nuaepoB B 0611acTy TEXHONOM

Proceedings of the 2000 Winter Simulation Conference

J. 4. Joines, R. R. Barton, K. Kang, and P. A. Fishwick, eds.

JAVA ENGINE FOR UML BASED HYBRID STATE MACHINES

Andrei V. Borshchev
Yuri B. Kolesov
Yuri B. Senichenkov

Experimental Object Technologies
Distributed Computing and Networking Department
St. Petersburg Technical University, RUSSIA

ABSTRACT

One of the approaches to modeling hybrid systems is to
assign algebraic-differential equations describing the
continuous behavior to states of state machines that
represent discrete logic. The resulting hybrid state machine
is a powerful concept to specify complex
interdependencies between discrete and continuous time
behaviors. It, however, exposes the simulation engine to a
number of problems, which we discuss. The hybrid state
machine based approach presented in this paper is fully
supported by UML-RT/Java tool TimeBroker developed at
Experimental Object Technologies.

Block-based tools offer graphical language of
hierarchical interconnected blocks, and a library of
elementary blocks with pre-defined continuous, discrete or
hybrid behavior. A new block can be constructed from
existing ones by using unidirectional (output to input)
connections and assigning parameters, or programmed with
some special low-level language.

The most popular tools of that class are MathWorks

MATLAB/SIMULINK <www.mathworks.com>,
Boeing EASYS <www.boeing.com/
assocproducts/easy5/>, ISI MATRIXy/

SystemBiuld <www.isi.com> and VisSim from Visual
Solutions <www.vissim.com>; the latter is also used in
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cTopuyeckn nmmtaumoHHoe MmogenmpoBaHue bbirio obocobneHHon cdepon u
cnabo conpukacanocbk ¢ gpyrmmu otpacnsamm UT

Cdbepa npumeHeHnsa VIM paclumpsaeTtca — cemyac MoAenNn BCe Yalle UCnonb3yrTcs
Ons onepaTUBHOIO NiaHUPOBaHUA U PErYNAPHOro NPUHATUA peLleHnI

HoBble obnacTtu npumeHeHusa M TpebytoT coBpeMEHHbIX TEXHOSTOMUM
pa3paboTkn. TpaauuMOHHbIE NoaxoAbl U MHCTPYMEHTbI co3aaHnsa MM yctapesatoT

[TosABNAITCA HOBbIE MHCTPYMEHTLI — NNIaTdOPMBbI, NpeaHa3Ha4YeHHbIE CO30aHUS
M ¢ npumeHeHnemM Bcex COBPEMEHHbLIX NoAXoa0B K pa3paboTtke N0

HoBble nnatdopMbl NO3BOMAKOT cO34aBaTh HE NPOCTO MOAENN, a
cneymanm3npoBaHHble cpeabl MOAENMMPOBAHNS N ONeEPaTUBHOIO NiaHNPOBaHUS
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Cuctema onepaTMBHOIO NiaHMPOBaHUA ABMXeHUS bpurag obcnyXmBaHma U
peMoHTa ckBaxuH angd [asnpom HedpTun
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Cuctema onepaTMBHOIO NiaHMPOBaHUA ABMXeHUS bpurag obcnyXmBaHma U
peMoHTa ckBaxuH ana [[asnpom Hedtn — cxema nHterpaumnm

WmnopT n3
dannos
MS Excel Pacncane [leckton-
npurioxxeHne
EAnHULbI TEXHWKK
MnaH paboT, TexHoNMorM4yeckne KapTbl onepawui
TekyLlee NosoXeHNe eanHUL TEXHWKN
NmMnopT u3 padhnk peMOHTOB eANHUL, TEXHUKN
i Pacnonoxenue 6a3 cHaGXeHUs, NOIMIOHOB ﬂﬂ'po Be6'
BHELWHNX CUCTEM ) NnaHUpoBaHUS Pacnncanve
yepes Java API MorogHble 1 Ce30HHbIE OrpaHNYEHNSI HA Joporax n leJ'lO)KeH mne
MpuopwuTeT pabot
OrpaHuyeHusi Mo oxpaHe Tpyaa
PyuHble orpaHMyeHns 1 HasHaveHus
3KcnopT BO
P BHellHne
L acnucaHve
Py4yHon

CUCTEMbI Yepes
BBOA Java API
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MuTaumoHHas moaernbs — naeanbHbIM KaHAMOAaT Ha AOIMKHOCTb «eAUHOIo MCTOYHKMKA
npaBabl» O NPeanpuUaATUN

> C @ lentaru/articles/2019/10/10/nornikel/

«... B cOOTBETCTBUM C MCXOAHBIMM AaHHBLIMU U NNIaHaMK Mo
— LENTA.RU #oireme [o6blye nporpaMMa paccymTbiBaeT He0OX0AMMOE KONMUYECTBO

—— NOA3EMHOM TEXHUKUN, KOTOPOE HY)XXHO OTNPaBUTb NOA 3eMI0 AN
BbIMNOMTHEHWS NNaHa...»

o BbIcTpas JocTaBKa HOBOCTEl IpgMo B Bar Telegra

Cunossie crpysrypst

Kynerypa
Cnopr Bce Hayka Kwaub Kocmoc  Opywme  Mcropus  Texwiaka  [apketst  Mrpm  Codr
Wrreprer u CMU

LienHocrn

MyTewecrena

W3 xmanm

oM

«...Ho camoe rnaBHOE — Mbl nony4uniinm cnctemy, KOTOpOVI

«Mbl cTanu pobbiBaTh bonbLIe :
cenyac aKTMBHO Mofib3yemcs...»

pyAabi»

«HopHuKenb» co30a cucmemy UMUMALUOHHOZO
ModenuposaHus 08 NAAHUPOBAHLSA NOJ3eMHBLX pabom

00 ' 0 a lobagus & «Moio flerT

Badum Hagpmanb, pykogoOumerib HanpasneHus
MPOMbIWIIeHHOU asmoMamu3ayuu U Memporsioauu,
HopHukerb

https://lenta.ru/articles/2019/10/10/nornikel/
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TeHaeHuUn

« Kom6uHauusa UM n nnaHMpoBaHUsA: MMUTALIMOHHbIE MOAENM UCMNOb3YOTCSA AN
reHepauum 1 NPoBEPKM BbIMOMHUMOCTU NIAaHOB 1 onepaTUBHbIX pacnucaHui

« [lepexoa oT pa3oBOro K NOCTOAAHHOMY ucnosnb3oBaHuo UM: nM1MTaLNOHHBIE MOAENN
BCE Yalle UCNOonb3ylTCcs AN ONepaTMBHOIO NITaHMPOBaHUS U yNpaBreHu s
Nnpoun3BoacTBaMu

* WHTerpauua mopenen B UT-nangwadT 3akasumkoB: 1o 70% TpygosaTpaT npuxoamnTcs
Ha MHTerpaunio n nogaepxky pabotel UM ¢ UT-cuctemammn 3akasyumkos

* YctapeBaHue UHcTpyMmeHToB UM: «knaccuyeckne» nHctpymeHTol IM He nogaepxuBatoT
coBpeMeHHble noaxoabl K paspaboTke 10: TectuposaHue, CI/CD, DevOps, KOHTpOnb
Bepcumn

* [losiBneHue HoBbIX NraTdopM: NOSABNATCS NNaToOpPMbl, OPUEHTUPOBAHHLIE HA
co3gaHune b6orbLUnX, AONro NogaepKMBaeMblx Mogenen kKomaHgamm npodeccmoHanos:
HASH.ai, Simudyne, Amalgama Platform, ...
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[Mpobnembl
 HepocTtaTok KagpoB: TpebyTcHa YHUKaNbHbIE KOMNETEHLMN — HN KYUCTbIE» MaTeEMaTUKMW,
HW «MaccoBble» pa3paboTunku MO He noaxoaaT

« HeKkoMneTeHTHOCTb UCMOSIHUTENen: NpoBarieHHbIe NPOEKTbl C UCMOJTb30BaHNEM
NMUTaALMOHHBIX MoJenen noapbiBatoT JOBEPUE K caMoi TEXHONOrMn

° CoxpameHMe PbiIHKa B Poccum: MHOrve noteHumanbHble 3aKka3vynkum XUBYT B peXXNMe
BbDKMBAHUS — UM HE 0 UMUTALIMOHHBLIX Mogenemn

* OTcyTCcTBUE OaHHbLIX: HN3KU YPOBEHb Ba3oBOM LUNdPOBM3ALMN 1 aBTOMATU3aLMN
KOMMaHMN-3aKa34ynkoB

 Hu3koe Ka4eCTBO UMEKOLWMXCA OaHHbIX: aBTOMaTM3aUus Y 3aKa34MnKOB MnpoBsegeHa ro
NMPUHUUNY «aBTOMAaTnU3nNpyem 10, HTO MOXeEM, a HE TO, YTO HYXHO»



