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Pezrome: Vcuucienue 6okcos Ilerpu (PBC) A. Becra, P. Tepuwiiepca, Ix.I'. Xosmia u M. KyTau — xopomio
M3BecTHAas ajredpa mapasiIeJbHBIX MPOIECCOB ¢ ceManTukoi cereit [lerpu. JluckpeTHo-BpeMeHHOE CTOXACTUIE-
ckoe u gerepmunupoBannoe PBC (dtsdPBC) asropa pacmupsier PBC n1uckpeTHO-BpeMEHHBIMU CTOXACTUIECKHU-
MU U JieTepMUHUpOBaHHBIME 3ajep:kkamu. dtsdPBC obsiajaer maroBoii onepalmoHHON ceMaHTUKOM Ha Oase
[TIOMEYEeHHBIX BEPOSITHOCTHBIX CHCTEM IIEPEXOJIOB M OCHOBAHHOW Ha ceTsix IleTpu JeHOTAIIMOHHOW CeMaHTHKOI
Ha 6ase dtsd-0OKCOB, HOJKJ/IACCA IIOMEYEHHBIX JIMCKPETHO-BPEMEHHBIX CTOXACTUYECKUX M JEeTEPMUHUPOBAHHBIX
cereit [Terpu (ILIABCCII). s onenku npoussoguresnbroctu B dtsdPBC ananusupyorces 6a30Bble HOIyMap-
kosckue tienu (IIMIT) u (pexynupoBannbie) mauckperno-spemenssie nenu Mapkosa (JIBMIL u PIIBMII) upo-
1eccHbIX Bhipaxkenuii. [1larosast croxactuueckast OMCUMYJIAIMOHHAS SKBUBAJIEHTHOCTH UCIoib3yercst B dtsdPBC
KaK JIJIsi CDABHEHUSI KAYeCTBEHHOIO U KOJIMYECTBEHHOT'O IIOBEJIEHNUsI, TaK U JIJIs YCTAHOBJIEHUS] COOTBETCTBHSI OIle-
PAIMOHHON U JIEHOTAIIMOHHON CEMaHTHK.

MpbI geMOHCTPUPYEM KaK MPUMEHATH MIArOBYI0 CTOXACTUIECKYIO OMCUMYIANMOHHYIO SKBUBAJIEHTHOCTD IIPO-
IECCHBIX BBIPAXKEHUil st Kareropm3amun nx cucrem nepexomos, [IMIL, JIBMIT u PIABMII ¢ coxpanenunem
CTAIMOHAPHOIO MTOBEJICHUS W CBOWCTB BpeMeHn npeObiBaHus. Mbl TakyKe JOKA3bIBAEM, 9YTO KATETOPU30BAHHBIE
HOBEJIEHUECKHE CTPYKTYPHI (CHCTeMBI TIepexoioB, rpadsl moctuxkumoctd u IIMIT) nporeccHbIX BhIpaskeHnit u
ux dtsd-60kcoB m3oMopdHbl. Tak Kak JaHHasI SKBUBAJEHTHOCTD TaPAHTUPYET UIEHTHIHOCTD (DYyHKIIUMOHAIBHBIX
¥ TPOU3BOIUTEIBHBIX XaPAKTEPUCTUK B KJIACCAX YKBUBAJEHTHOCTHU, €€ MOYKHO TPUMEHSTD JJIs YIIPOIIEHUS aHA~
Jm3a npousBoauTesbHOCTH B paMkax dtsdPBC 6busrarogapst MuanMmu3aum mpoCcTPAHCTBA COCTOSTHIM C TTIOMOIIHIO
KATerOPU3AIINAN.
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Abstract: Petri box calculus (PBC) of E. Best, R. Devillers, J.G. Hall and M. Koutny is a well-known algebra
of parallel processes with a Petri net semantics. Discrete time stochastic and deterministic PBC (dtsdPBC) of
the author extends PBC with discrete time stochastic and deterministic delays. dtsdPBC has a step operational
semantics via labeled probabilistic transition systems and a Petri net denotational semantics via dtsd-boxes, a
subclass of labeled discrete time stochastic and deterministic Petri nets (LDTSDPNs). To evaluate performance
in dtsdPBC, the underlying semi-Markov chains (SMCs) and (reduced) discrete time Markov chains (DTMCs
and RDTMCs) of the process expressions are analyzed. Step stochastic bisimulation equivalence is used in
dtsdPBC as to compare the qualitative and quantitative behaviour, as to establish consistency of the operational
and denotational semantics.

We demonstrate how to apply step stochastic bisimulation equivalence of the process expressions for quo-
tienting their transition systems, SMCs, DTMCs and RDTMCs while preserving the stationary behaviour
and residence time properties. We also prove that the quotient behavioural structures (transition systems,
reachability graphs and SMCs) of the process expressions and their dtsd-boxes are isomorphic. Since the
equivalence guarantees identity of the functional and performance characteristics in the equivalence classes,
it can be used to simplify performance analysis within dtsdPBC due to the quotient minimization of the state
space.
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