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Pesrome: Hcuncnenne 6okcor Ilerpu (PBC) — xopomo m3BecTHasi asnrefpa IapasulesbHBIX MIPOIECCOB C
cemanTukoii cereii [lerpu. Tuckperno-spementoe croxacrudeckoe u gerepmutnposantoe PBC (dtsdPBC) pac-
mupsier PBC nuckpeTrHO-BpeMeHHBIMU CTOXACTUIECKAMA U JeTepMuHupoBanubiME 3aaepkkamu. dtsdPBC 06-
JIAZIAeT IMaroBOil OIMEPAIMOHHON CEMaHTUKOM Ha 0a3e MOMEYEHHBIX BEPOSTHOCTHBIX CHCTEM IIEPEXOI0B M OCHO-
BaHHOIT Ha ceTsix IleTpu JIeHOTAIIMOHHON ceMaHTUKOI Ha 6a3e dtsd-60KcoB, IOAKIIaCCA IOMEYEHHBIX JIUCKPETHO-
BPEMEHHBIX CTOXaCTUYECKUX U JIeTepMUHUPOBaHHbIX ceTeil [lerpu. st onerku npouspoauresbHocT B dtsdPBC
aHam3upyoTest 6asosble mosymapkosekue nenu (IIMIT) u (peaynmpoBaHHBIE) JUCKPETHO-BPEMEHHBIE IIETIN
Mapkosa (JIBMII u PZIBMII) uponeccHbiX BbIpazKeHHii.

Msr omipeiesisiem ocHOBHBIE mTosioxkuTesbabie 1epThl dtsdPBC, cpaBHuBas ero ¢ Xopoimo n3BeCTHBIMU UJTH TI0-
XOKHAMHM CTOXACTUIECKUMHE [IPOLIECCHBIME anrebpamu. Mbl kiaccuduimpyeM nx mo Mozenn (HenpepbiBHAsS NN
JIACKPeTHAs) ¥ KOHIENIMY (BCTPOEHHAs WJIH [IePIIEeH TUKYJISIpHAsT) BPEMEHHU, PACIIPe/IeJIEHII0 BEPOSITHOCTEH CTO-
XaCTUIECKUX 33JIEPIKEK, JeTePMUHUPOBAHHBIM (BKJIIOYasl MTHOBEHHBIE) (MYJIBTH)IEHCTBUSM M CEMAHTUIECKOMY
mapaJutesnn3my. Hatinennsre cubabie croporsl dtsdPBC — muckpernoe croxacrmdeckoe BpeMsi, JeTEPMUHUPO-
BaHHBIE MYJbTUIEHCTBUAA U IIAroBas ceMaHTHUKA. Mbl Tak:Ke 00CyXKIaeM aHAJUTUIECKOE PEIleHne, WHTePIIpe-
TaIUIO MapaJuien3Ma, o01acTb npuMeHerns u obmme npeunmytectBa dtsdPBC.
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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.

We determine the main positive features of dtsdPBC by comparing it with well-known or similar stochastic
process algebras. We classify them by the time model (continuous of discrete) and concept (integrated or
orthogonal), probability distribution of stochastic delays, deterministic (including immediate) (multi)actions
and semantic parallelism. The detected strong points of dtsdPBC are discrete stochastic time, deterministic
multiactions and step semantics. We also discuss the analytical solution, concurrency interpretation, application
area and general advantages of dtsdPBC.
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