3aroso0BoK: AHA/IN3 TPOU3BOIUTETHLHOCTH CUCTEMBI ¢ PA3IEIIEMOM TAMSTHIO B CTOXACTHIECKO IPOTIECCHOM
anrebpe dtsdPBC.

Astop: Urops Basepbesuu Tapaciok. Mucturyr cucrem madopmarukun umern A.Il. Epmosa CO PAH,
npocrekT Akajemuka JlapperTbera, 6, 630090 Hosocubupck, Poccuiickast @esepariust. J1. modTa:
itar@iis.nsk.su. CaiiT: http://itar.iis.nsk.su. Temedon: +7 383 3306360 (mom. 2327).

Pezrome: Vcuucienue 6okcos Ilerpu (PBC) — xopomo usBecTHas anrebpa IapauiebHBIX IIPONECCOB C
cemanTukoii cereii [lerpu. Tuckperno-spementoe croxacrudeckoe u gerepmutnposantoe PBC (dtsdPBC) pac-
mupsier PBC nuckpeTrHO-BpeMeHHBIMU CTOXACTUIECKAMA U JeTepMuHupoBanubiME 3aaepkkamu. dtsdPBC 06-
JIaJlaeT IIaroBOil OIEPAIOHHON CEMaHTUKOM Ha Ha3e MOMEYEHHBIX BEPOSITHOCTHBIX CUCTEM IIEPEXOJIOB M OCHO-
BaHHOIT Ha ceTsix IleTpu JIeHOTAIIMOHHON ceMaHTUKOI Ha 6a3e dtsd-60KcoB, IOJAKIIACCA IOMEYEHHBIX JIUCKPETHO-
BPEMEHHBIX CTOXaCTUYECKUX U JIeTepMUHUPOBaHHbIX cereil [lerpu. st onerku npouspoauresibHocT B dtsdPBC
aHaju3upyorca 6azosble nogsymapkosekue nemnu (IIMIT) u (peaynmpoBaHHbIe) IUCKPETHO-BPEMEHHBIE IENU
Mapkosa (JIBMII u PIIBMII) upomueccubix Boipaxkenuii. [Ilarosas croxacruueckas GUCHMYJISIIIMOHHAS YKBU-
BaJIEHTHOCTb, KOTOPAasi CPABHUBAET KAYECTBEHHOE M KOJIMIECTBEHHOE TIOBEJIeHNE, IPUMEHSIETCSI JIJIsl KATErOpu3a-
nuu cucteM nepexoyios, I[IMII, JIBMIL u PZIBMII mporieccHBIX BBIpasKEHUH ¢ COXPAHEHNEM WX CTAIMOHAPHOTO
[TOBEJIEHNST U CBOWCTB BPEMEHU IIPEOLIBAHMS.

B pamkax dtsdPBC mbr KOHCTpYyHpyeM TPUKIAIHOM IPUMED, IeMOHCTPUPYIONINil IpUMEeHeHrne K 0000IeHHON
CUCTEME C PA3IEIaeMOll TaMATHIO U OOCTYKUBAHIEM METOA MOJETMPOBAHUS, aHAJIN3A ITPOU3BOIUTETbHOCTH
W COKDAIEHUs TMOBEIEHNs KaTeropu3aiueil s MapajuiebHBIX CHCTEM C JUCKPETHBIMU U CTOXACTHIECKUMMU
3ajep:kKaMu. Takasi 0000IIeHHAs] CUCTEMa PACCMATPUBAET BEPOSITHOCTH U BECA U3 CHEIM(PUKAINNA CTaHIAPTHOM
CHUCTEMBI KaK IlepEMEHHBIE. 3aTeM IlepeMeHHble 0000IIEHHBIE BEPOSTHOCTH PELYIIMPOBAHHON KaTeropu30BaHHOM
JBMII TpakTyoTcst KaK mapaMeTpbl, HACTPAMBAEMbIE I ONTUMU3AINN IPOU3BOAUTETLHOCTH MOIEINPYEMOi
CUCTEMBI.
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obctyKuBaHme, 00OOIIEHHBIE BEPOATHOCTA U Beca.

Title: Performance analysis of the shared memory system in stochastic process algebra dtsdPBC.

Author: Igor Valerievich Tarasyuk. A.P. Ershov Institute of Informatics Systems, Siberian Branch of
the Russian Academy of Sciences, Acad. Lavrentiev pr. 6, 630090 Novosibirsk, Russian Federation. E-mail:
itar@iis.nsk.su. Homepage: http://itar.iis.nsk.su. Phone: +7 383 3306360 (ext. 2327).

Abstract: Petri box calculus (PBC) is a well-known algebra of parallel processes with a Petri net semantics.
Discrete time stochastic and deterministic PBC (dtsdPBC) 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. 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 that compares the qualitative and quantitative behaviour is used for quotienting the
transition systems, SMCs, DTMCs and RDTMCs of the process expressions while preserving their stationary
behaviour and residence time properties.

We construct in dtsdPBC a case study that demonstrates how the method of modeling, performance analysis
and behaviour reduction by quotienting for concurrent systems with discrete fixed and stochastic delays is applied
to the generalized shared memory system with maintenance. Such a generalized system takes as variables the
probabilities and weights from the standard one’s specification. Then the variable generalized probabilities of
the reduced quotient DTMC are treated as parameters to be adjusted for the performance optimization of the
modeled system.
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