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BeBegeHue

NCO 18629 — 3T0 KOMNIMEKC CTAHAAPTOB Ha KOMMNLIOTEPHO-UHTEPMPETUPYEMbI 0BMeH AaHHBIMK obecneve-
HWS TeXHoNorMyeckoro npolecca. Bece Yactv komnnekca craHgaptos MCO 18629 ycraHaBnuBaloT rpynnosoi
A13bIK MPOrpaMMUPOBaHUS A5 ONUCAHUS KOHKPETHOrO TEXHOMNOMMYECKOro nNpoLecca, paccmaTpuBaeMoro Kak 4acTb
BCEro npowecca U3roToBneHvs usgenus nubo BHyTpy 0AHOM NPOMbILLIIEHHON KoMnaHuK, MMbo cpasy B HecKonb-
KX NPOMBbILLIIEHHBIX CeKTopax (KoMMaHWsIX) BHE ero CBA3u ¢ Kako-nnbo Moaenbto KoM TepHOro npeacTasne-
Hus1. Mprpoga AaHHOro A3bika NPorpaMMUPOBaHNSA TakoBa, YTo OH obecrneunBaeT 4OCTYN K crieLndrkaumsam Tex-
HOJOrMYecKoro npoLecca 1 TEXHONMOrMYeCKUM AaHHbLIM U3AEeNNs Ha BCEX CTaaMsIX npoLiecca ero U3roToBNeHus.

B HacTosiLeM cTaHgapTe yCTaHOBeHbl onncaHns AeMHULMOHANBHBIX PacLLMPEHWIA 3biKa NporpamMmmMmpo-
BaHWs1, OTHOCALLUXCA K pacllnpeHnam aeictauii B cooteeTcTeum ¢ UICO 18629.

Bce yactu komnnekca MCO 18629 He cBazaHbl € Kakon-ninbo KOHKPETHOW MoAebio KOMMNLHTEPHOro Npea-
CTaBrieHus TexHonoruyeckoro npouecca. Bece BMmecTe ykazaHHble YacTu UCO 18629 obecneunsaroT CTPYKTYPHYHO
TEXHOOMMYECKYI0 B3aMMOCBSI3b NPOLLECCOB NPOM3BOACTBA A5 Yy4LLEeHWs onepaT1BHOW COBMECTUMOCTU pac-
cMaTpUBAEMbIX TEXHNYECKUX MPUMOKEHNIA.

Vil
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HAUUWOHANBbHBIA CTAHOAPT POCCUUCKON PEAEPALUUNMU

CucTeMbl NPOMbILLIIEHHOW aBTOMAaTU3aLUM U UHTerpauus
A3bIK CMELIMOUKALIUA MPOLIECCA
YacTtb 42

OedUHULUNOHaNbHbIE pacluMpeHusi: BpeMeHHble PaclUMPEeHUsl U paclWUpPeHnUs COCTOAHUSA

Industrial automation systems and integration. Process specification language.
Part 42. Definitional extension. Temporal and state extensions

DaTta BBegenna — 2012—09—01

1 O6nactb NnpMMeHeHus

HacToswmii ctaHgapT ycTaHaBnvBaeT crielmdukaLmMio HENPUMUTUBHBIX NOHATUI A3bika NporpaMMupoBa-
Hus. Mpwn aToM 1cnonb3yeTca Habop onpeaeneHUiA, HanMcaHHbIX Ha si3blke, yeTaHosneHHom NCO 18629. [laHHble
onpegeneHnsl ycTaHaBMBaKT akKCMOMBI Afst TepMuHonoriy B cootBeTcTeun ¢ UCO 18629.

HacToswuii ctaHaapT pacnpocTpaHsieTest Ha:

- onpefeneHus HOBbIX BPEMEHHBIX M OCHOBAHHbIX Ha COCTOSIHUM MOHSITUI B cooTBETCTBUM ¢ MICO 18629-11
nUNCO 18629-12;

- COBbITUIIHBIE OrpaHYEHMS BLINOSTHEHWS! ASHCTBMIA, ChOPMYNIMPOBAHHBIE C UCTIOMNb30BAHEM BPEMEHHbIX
cooTHoLlleHwul B cooTBeTCcTBUMU ¢ MCO 18629-11 M COOTHOLLIEHUA, OCHOBAHHBIX HA COCTOSAHUK, B COOTBETCTBUN C
NCO 18629-12.

HacTosilniA ctaHaapT He pacnpocTpaHAeTcA Ha onpedeneHWs HOBbIX MOHATUWA, COOTBETCTBYIOLLMX
NCO 18629-11 1 ICO 18629-12, 1 HOBLIX NOHATUN, HE 3aBUCUMBIX OT BPEMEHHbIX COOTHOLLEHWIA 1 COOTHOLLIEHUIA,
3aBUCUMBIX OT COCTOSIHUS.

MpuMmedyaHune— BpeMeHHble NOHATUS U NOHATUSA, 3AaBUCUMBIE OT COCTOSIHUSA, OTHOCATCA KO BPEMEHU U CTaTyCy
KaKoW-rmbo CYLHOCTM, CBA3AHHOW C TEXHONMOrMYECKMM MPOLIECCOM M UCMONb3yemon Ans ero cneuudukaumm.

2 HopmaTuBHbIe cCbINKU

B HacTosiLLeM cTaHgapTe UCNonb3oBaHbl HOPMATUBHBIE CChUTKW HA criefytoLLuye MexayHapoaHble cTaHaap-
Tbl, KOTOPbIE HEOBXOANMO YUUTLIBATL MPU UCMONL30BAHUK HACTOsILLEero cTaHaapTa. B cnyyae ceblnok Ha Aoky-
MEeHTbI, Y KOTOPbIX yKasaHa aaTta yTBepXaeHusi, HeobxoaMMO Nonb30BATLCS TOMbKO YKA3AHHOW pegakuuei.
B cnyyae, koraa gata yTBepXaeHUs He nprBedeHa, credyeT nonb3oBaTbcs nocnegHe pegakumei cebinoyHbIX
AOKYMEHTOB, BKItoYas Niobble Nonpasku U U3MeHeHUs! K HUM:

NCO/M3K 8824-1 MHdhopMaLmoHHbIe TexHonorvn. HoTaums abeTpakTtHoro cuHTakecuca sepeum 1 (ASN.1).
YacTb 1. Cneundmkaums 6azosoit HoTauum (ISO/IEC 8824-1, Information technology — Abstract Syntax Notation
One (ASN.1) — Part 1: Specification of basic notation)

NCO 10303-1 CrcTembl NPOMBILLNIEHHON aBTOMAaTU3aLMK 1 nHTerpauws. MpegctaBneHne gaHHbIX O NPoaYyK-
LMn 1 06MeH AaHHbIMU. YacTb 1. O630p 1 ocHoBHbIe NpuHLMNbI (ISO 10303-1, Industrial automation systems and
integration — Product data representation and exchange — Part 1: Overview and fundamental principles)

MNCO 15531-1 CuUcTeMbl NPOMBILLIIEHHOW aBTOMAaTU3aLMN M MHTerpauus. Ynpaenswouwas nHgopmaums
MPoMbILLeHHLIM NpoussoacTeoM. Hacte 1. O6Lwmii 0630p (ISO 15531-1, Industrial automation systems and
integration — Industrial manufacturing management data — Part 1: General overview)

NCO 18629-1:2004 CncTemMbl NPOMBILLIIEHHOW aBTOMATU3ALMN U UHTErpaLmMs. A3bik cnieuudmkaLmii npoLec-
ca. HacTtb 1. 0630p 1 ocHoBHbIe NpuHLMNbI (ISO 18629-1: 2004, Industrial automation systems and integration —
Process specification language — Part 1: Overview and basic principles)

WU3paHne odpmymnanbHoe
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NCO 18629-11:2005 Cuctembl NPOMBILLIEHHOM aBTOMATU3aLMM U MHTerpauuna. Asbik cneundukauuii npo-
uecca. Yacte 11. Agpo PSL (ISO 18629-11: 2005, Industrial automation systems and integration — Process
specification language — Part 11: PSL core)

NCO 18629-12 CrncTembl NPOMbILLIIEHHOW aBTOMAaTU3aLIMN U MHTerpauus. Asbik cneumdnkal il npolecca.
YacTb 12. BHewHee aapo (1ISO 18629-12, Industrial automation systems and integration — Process specification
language — Part 12: Outer core)

3 TepMuHbI, onpeaeneHns U CokpalleHus

3.1 TepMuHbI U onpegeneHus

B HacTosiLem cTaHaapTe NpUMEHeHbI criefytoLLe TePpMUHbI C COOTBETCTBYOLLUMU OrpeaeneHNsaMN:

3.1.1 akcnoma (axiom): TouHo ccpopmynmpoBaHHOE aHaIUTUYECKOe BblpaxXeHue Ha (bopMarnibHOM A3bIKe,
ycTaHaBnMBaroLLlee orpaHuyeHns K nHTeprnpeTaLm CUMBOIIOB B CrioBape si3blka.

[MCO 18629-1]

3.1.2 yctaHoBneHHas nekcuka (defined lexicon): Habop cvMBOoB B Hernornieckoi nekcuke, obosHava-
FOLLIMX YCTAHOBMEHHbIE MOHATUS.

MpwnmeyaHue— YCTaHOBNEHHAs TEKCUKa COCTOUT U3 KOHCTAHT, OYHKUMIN M OTHOLLEHWIA.

IMpumep — TepMUHbI ¢ KOHCepeamueHbIM orpedesnieHueM
[NCO 18629-1]

3.1.3 gedouHuUMoHanbHoe pacinpeHue (definitional extension): PacwmpeHue sapa PSL, npeactasns-
foLLee HOBbIE STMHMBUCTUYECKUE MOHATUS, KOTOPbIE MOTYT BbITh ONpeaeneHbl ¢ MOMOLLLI0 TepMUHOB siapa PSL.

MpumedyaHune— [JedvHUUMOHaNbHbIE pacluupeHuss He [o6aBnsT  BbipasuTenbHyto cuny  siapy PSL
M UCMOMb3YIOTCA ANs1 NogpoBHOro ONMCaHUsA CEMaHTUKM U TEPMUHONOMMKM B 06nacTv npumeHeHusl.

[MCO 18629-1]
3.1.4 pacwupeHue (extension): PaclwmpeHne aapa PSL, cogepxallee A0NONHUTENBHbIE aKCUOMBI.

MpumeyaHnune 1—HAgpo PSL npeactaBnsaet cobor OTHOCUTENBHO NPOCTOM HAbOP akCUMOM, AOCTATOUHBIN Ans
npeacTaBreHusl LWMPOKOro Kpyra OCHOBHbIX npoueccoB. OaHako Anst npeAacTaBneHust Gonee CnoXxHbIX NpoueccoB Tpeby-
10TCS1 OMONTHUTENbBHbIE pecypcehbl, OTCyTCTRYylowme B siape PSL. Aapo PSL ¢ kaxasiM noHATMEM crnedyeT UCnonb3oBaTb
sl ONMUCaHWI TOTO UMW MHOTO MpoLecca, a Anst OnMcaHnsl pa3HoobpasHbIX MOAYIbHBIX PACLUMPEHWIA criegyeT UCMOrb-
30BaThb paclwupeHvne n gononHexnusa aapa PSL. B atom cnydae nonb3oBaTernb MOXET UCMONb3oBaTh TAKOW A3bIK, KOTO-
pbili cooTBeTCTBYET TpeOOBaHMSAM K BbIPa3uTENbHOCTY.

MpunmedvaHnne 2— Bce pacwmperns ABASOTCA TEOpUAMMU Aapa Mnu 4ePUHULMOHANBHBIMW PaCLUMPEHUAMU.

3.1.5 rpammatuka (grammar): MNpagmna COBMECTHOro UCMoMb30BaHUS NTOMMYECKNX CUMBOSIOB 1 CITOBAPHbIX
TEPMUHOB AN COCTaBMEHUsI TOUHO CHOPMYNMPOBAHHbBIX aHANUTUYECKMX BbIPAXKEHUIA.

[MCO 18629-1]

3.1.6 undpbopmauums (information): ®akTbl, KOHLEMLUUN NN UHCTPYKLAN.

[MCO 10303-1]

3.1.7 a3bIK (language): CoveTaHne NeKCUKM U rpammaTKi,

[MCO 18629-1]

3.1.8 npoussogcreo (manufacturing): ®yHkumMa unu gencteve, npegycmaTpuBarolive nepesod Wnu
npespaLleHne MaTepuana us Cbipbsi UM 3aroTOBKU B 3aBEPLLIEHHOE COCTOSIHME.

[MCO 15531-1]

3.1.9 npousBoacTBeHHbIN nNpouecc (manufacturing process): CTpyKTypUpOBaHHbIA KOMMAEeKC BWAOB
AesiTensHOCTU unu paboT, BbIMOMHAEMbIX C MaTepuanoMm Afsl nepeBofa ero M3 Cbipbs WM 3aroTOBKU B
3aBepLUEeHHOe COCTOSIHUE.

MpumedyaHue— [Npon3BoaCTBEHHBIE NPOLECCHI MOTYT ObiTb NPEACTaBNEHbI B BUAE TEXHONOMMYECKOW CXEMbI
npouecca, CXembl OBUXEHUS1 NpoaykTa, B BuAe TabnuyHOW CXembl UMu cxeMbl (OMKCUPOBaHHOIO pacnonoxenus. K nna-
HUpyemMbIM NPOU3BOACTBEHHbBIM MpoueccamMm MOryT OTHOCUTbCA U3roTOBNEHUE NpoaykKra Ana CKnagnpoBaHus, Ha 3akas
n ansa CGOpKVI Ha 3aka3 U T. ., OCHOBaHHbIM Ha CTpaTterm4eckoMm Mcnonb3oBaHM N pasMeleHun MmartepuarnbHO-NMpons-
BOACTBEHHbIX 3anacos.

[MCO 15531-1]

3.1.10 mogenk (model): CoveTaHne Habopa 31eMeHTOB U UCTUHHOTO Ha3HaYeHUs1, yAOBNeTBOpsioLLee BCeM
npaBnbHO MOCTPOEHHLIM POPMYNNPOBKaM B TEOPUN.
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MpumedyaHue 1— BHacTosAwem cTaHgapTe onpeaeneHne TeEpMMHa «Mogenby OTNUYaeTcs OT UCNOMb3YEeMOro
B Hay4HOW U ApYroi nurepaTtype: eCnu npeanoxeHue sIBNSETCA BEPHbIM B ONPeAeneHHON MHTEPNpPEeTaunmn, T0 MOXHO
cKa3aTb, YTO MHTEprnpeTauma — 370 Modenb npeanoxeHus. Bugbl cemaHTuk, NpeacTaBNeHHbIX B HACTOSAIWEM CTaHZap-
TE€, YacTO Ha3blBalOT TeopeTUHeCckn cmoaennpoBaHHbIMN CEMaHTUKaMW.

MpumedvyaHue2— Mogenb 06b1MHO NPeACTaBNSAIOT B BUAE COBOKYNMHOCTU AOMOMHUTENBHBIX CTPYKTYP (HacTny-
HO YMOpSIAOYEHHbIX, B KAYE€CTBE CTPYKTYPHOrO UMM BEKTOPHOIO MpocTpaHcTBa). B atom cnyyae mogens onpegenset
3Ha4YeHus1 Ansi TepMUHONOINMN U NOHATUA UCTUHbLI OAns npennomeHMﬁ A3blKa B yCNnoBuUAX ﬂaHHOﬁ Monenu.SanaBaﬂ
MoZiernb, OCHOBHOW HAabop akCMOM MaTemaTHeCKUX CTPYKTYP, UCTIONb3YEMBbI B Habope akCuoMm, UCTMONBb3YIOT Kak OCHO-
BYy Ans onpegeneHuvs I'IOHFITMI71, npeacTaBneHHbIX B TEPpMUHAX A3blKa, N NX NOrM4YeckKnux BSaMMOCBFISGﬁ, B pesynbrarte 4vero
Habop Mopgenen cosgaet popManbHble CEMaHTUKW OHTONOMMN.

[UCO 18629-1]

3.1.11 oHTOonOrUA (Ontology): Nekcuka cneunannaMpoBaHHOK TEPMUHONOMMK, AONONHEHHAA HeoBXoANMON
cneundmkaumen sSHaUEHUA TEPMUHOB.

MpumevaHne 1 — CTpyKTYpUPOBAHHLIN HABOP OTHOCUTENbHBIX TEPMUHOB, NPEACTABNEHHBIN C ONUCaHW-
eM 3Ha4YeHWn TepMUHOB Ha hopManbHOM sa3blke. OnncaHne 3HaveHust oBbACHAET, Kak U NoYeMy TEPMUHBI COOTHOCAT-
cs, W onpegensieT YCNOBUA CErMEeHTUPOBaHWA W CTPYKTypupoBaHusi Habopa TepMUHOB.

MpumevaHne 2 — OcHoBononarawWwmm KOMMOHEHTOM  A3blka  TEXHOMOIMYeckux  cneundukaumn
NCO 18629 ssnsetcst oHTonorus. MpumMnTHBHBIE KOHLENLUMM B OHTOMNOMK, COOTBETCTBYIOWEN onpegenerunio NCO 18629,
OOCTaTOuYHbI ANsl ONMCAHWSA OCHOBHBIX MPOM3BOACTBEHHbIX, MHXEHEPHBbIX U BU3HEeC-NPoLecCcoB.

MpumevaHune 3 — OCHOBHOE BHUMAHWE OHTOSIOMMU HAMPABMEHO HE TOMBbKO HA TEPMUHbLI, HO U Ha UX 3Ha-
YeHus. MNMpon3BonbHbLIN HABOP TEPMUHOB BKNIOHYEH B OHTOMNOMIO, HO 3TW TEPMUHBI MOTYT NPUHUMATBLCA TONBKO B TOM
cnyyae, ecrnv UX 3Ha4YeHust cormacoBaHbl. Takvue npegronaraemble CEMaHTUKW TEPMUHOB MOTYT BbiTb YyTBEPXKAEHLI U
MCMOMb30BaHbI.

MpumevaHue 4 — 6ol TepMuH, Ucnonb3yeMmblt 6e3 ToOUHOro onpegenexHus, MoxeT GbiTb NPUUUHON
HEeACHOCTU M NyTaHuubl. CNOXHOCTE ANS OHTOMNOMMM B TOM, UTO CTPYKTYpa HYXQaeTcs B CO3gaHun TEPMUHOB, UMEIOLLIMX
TOYHOE 3Ha4eHue. [ina oHTOMorMKM, cCooTBeTCTBYIOWEN onpeaeneHnio MCO 18629, Heobxogumo npegocTaBuTe maTema-
TUYECKN CTPONYIO XapakTepucTUKy MHMOPMALMOHHOIO Npouecca, a Takke YeTKoe BblpaXeHWe OCHOBHbLIX NOTMYeCcKMX
CBOWCTB 3TON MHAOpMaLuM Ha A3bike, ykasaHHoMm B MCO 18629.

MpumevaHune 5 — PacwmpeHus BKIIOYAIOT akCMOMbl BHEWHEro sagpa (obonodka sgpa 6a3oBoro s3bika).

[MCO 18629-1]

3.1.12 npumuTUBHAaA KoHUenuuaA (primitive concept): Ilekcuueckuin TepMruH, He UMeEIOLLMIA KOHCepBaTUB-
HOro onpegeneHvs.

[MCO 18629-1]

3.1.13 npumuTUBHaA nekcuka (primitive lexicon): Habop cumBosioB B Henormieckom criosape, 06o3Hauva-
HOLLMX 3r1eMeHTapHbIe MOHATUS.

MpumedyaHne— MNpuMUTMBHAS NeKcKKa BKIMOYaeT B cebst NocTosiHHbIE, (hyHKUMOHANBHbIE U PEnAUMOHHbIE
CUMBOIbI.

[MCO 18629-1]

3.1.14 npouecc (process): CTpyKTypupoBaHHbIA psil BUAOB AeATENbHOCTU, BKIOUAOWNA B ceba pasnuy-
Hble CYLLIHOCTW NpeanpuaTus, NpeaHasHaueHHbI U opraHU30BaHHLIA 41151 AOCTUXEHUSI KOHKPETHOW Lenu.

MpumMeyaHune— [aHHoe onpegeneHve aHanomyHo onpegenenvio, npusegeHHomy B UCO 10303-49. Tem He
meHee MCO 15531 HyxgaeTcs B NMOHATUM CTPYKTYpUMpOBaHHOTO Habopa aestensHocTel 6e3 kakoro-nn6o npegonpege-
TNEHHOro OTHOLIEHNST KO BpemeHy unu atanam. C TOYKM 3peHus yNpaBneHusl NOTOKOM HEKOTOPbIE CBOGOAHbIE NPOUECCHI
MOryT TpeboBaTb CUHXPOHU3AUMKM B OTHOLUEHUM LENWU, XOTS B AEWCTBUTENbHOCTU OHM HUYEro He BLIMNONHAT (3aaauqun-
npuapaku).

[MCO 15531-1]

3.1.15 npoaykT (product): Usgenve, matepuan v BeLLIECTBO, U3FOTOBIIEHHOE B NpoLecce NPpou3BoaACTBa.

[MCO 10303-1]

3.1.16 pecypc (resource): Jltobble ycTpoACTBO, UHCTPYMEHT U CPEACTBA, 33 UCKIMHOYeHNeM CbIpbsi U KOMMO-
HEHTOB KOHEYHOW MPOAYKUUA, UMEIOLLMECS B PACNONOKEHUN NpeanpusaTUs 4 NponsBoaCcTBa TOBAPOB U YCNYT.

MpunmeuaHnwne 1— PaccmarpvBaemoe NoHATME pecypca aganTUpoBaHO Mo oTHoweHuto k MCO 15531-1.
Monatue pecypca, BBegeHHoe B UCO 15531-1, He Bk/oYaeT cCblpbeBble Matepuansl, NPOAYKTbl W KOMMNOHEHTHI,
ABNAOWMECH (C TOYKM 3PEHUSI CUCTEMHOIN TEOPUMW) ANEMEHTAMMU OKPYXKAaIoLWEN cpeabl U, TakuM o6pa3om, He ABNAIOWU-
€CA YacTblo cucTembl. B HacTosieM craHgapTe AaHHoe ponyweHue cHATo. bonee Toro, onpepenexwe, NpuHsitoe B
MCO 15531-1, Bo MHOroM ucnornb3yeT onpegenenune, npuHsitoe B MCO 10303-49, npu aTom OHO BKNIOYaeTcs B onpeae-
nexue, NpuHsAToe B Hactosiwel yactn MCO 18629. B gononHeHue K NOHATHIO pecypca, npuHatomy B MCO 15531,
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MOHATVE pecypca, NPUHATOE B HACTOALWEM CTaHAAapTe, BKITIOYAET ChIPbEBbIE M pacxogyemMble maTepuansl B COOTBET-
ctBum ¢ MCO 18629-14.

MpumeyaHune 2— Pecypcbl B COOTBETCTBUM C NPMBEAEHHBIM Bhille OnpederneHneM BKIIOHaloT Takke pabouyto
cuny, paccMmaTtpmBaemMyro Kak ocoboe cpeacTBo € 3agaHHbIMWU BO3MOXHOCTAMU U Sa,anHOVI npon3BognNTENbHOCTU.
YKasaHHble cpeacTBa paccMaTpuBalOTCA Kak uernecoobpasHblie Ans UCMOoNb30BaHUA B NpoLecce Npou3BoACTBa Ha
OCHOBaHWM TeXHUYecKoro 3aganus. [JaHHoe onpegeneHve He BKIOYaeT Kakoro-nubo mMoaenupoBaHUsi MHAMBUAOYaMb-
HOro Unu rpynnoBoro noBeaeHust 4YernoBevyeckoro pecypca, 3a MUCKIoYeHnem ero CNocoBHOCTU BbIMOMHATh 3a4aHHYyo
paboTy B npouecce npou3BoacTBa (Hanpumep, NpeobpasoBaHWe ChIpOro MaTepuana wnm nonydgabpukarta, obecne-
YeHWe MOrMCTUHECKUX YCNyT U T. M.). OTO 03HaYaeT, 4TO YenoBeYeckne pecypcbl, Kak v gpyrme, paccmaTpuBaroTCsl C TOUKM
3peHns KX YHKUWA, UX BO3MOXHOCTEN W UX COCTOSIHUSI (Hanpumep, 3aHsT, ceoGogeH). [Mpu 3ToM  uMcKovaeTcs
Kakoe-nmbo mMoaenupoBaHue Wnu NpeacTaBneHue Kakoro-nubo acnekTa UHAMBMOYanbHOrO UMW TPynMnoBOro couuarnb-
HOTrO NMoBeAeHwusI.

[MCO 15531-1]

3.1.17 Teopus (theory): Habop akcuom 1 onpedeneHui, OTHOCALLMIACS K AaHHOMY MOHATUIO UK Habopy
MOHSATUIA.

MpumedyaHue — [laHHOoe ONpedeneHne OTPaxXaeT Moaxon UCKYCCTBEHHOIO MHTENNEKTa, rae Teopusa — 310
Habop NPeanonoXeHUN, Ha KOTOPbIX OCHOBAHO 3HAYEHWE COOTBETCTBYIOWENO MOHATUS,

[MCO 18629-1]
3.2 CokpawyeHusn

KIF — cdopmaT obmeHa 3HaHusimm (Knowledge Interchange Format).
4 O6wan nHdopmauma o6 NCO 18629

YacTu c 41 no 49 komnnekca mexxgyHapoaHblx ctangapTtos UCO 18629 onpeaensioT gecduHULMOHaNbHbIE
pacLunpeHnsi, Heobxoaumble ans opMyNMPOBKN TOUHBIX ONPeASeHNIA U POACTBEHHLIX aKCUOM HENPUMUTUBHBIX
noHsATUiA MCO 18629. OeduHuumnoHansHble paclumnpermns onpegeneHsl UCO 18629-11 1 UCO 18629-12, rae BBe-
AeHbl HOBbIE 3M1eMeHTbI eKCUKKX. [laHHbIe 3reMeHTbl AePUHULIMOHANBHBIX PacLLUMPEHUA MOryT 6bITb MONHOCTLIO
onpeaeneHsl B cooteeTcTBUM ¢ NCO 18629-11 1 MCO 18629-12. AedunHuumoHanbHble pacluMpeHrst 4akT TOYHbIe
cemaHTWYecKve onpeaeneHusl aNeMeHToB, UCNOJb3yeMblX B cneumdukaunax nHaMBuayanbHbIX TEXHUYECKUX
MPUNOXKEHWUIA UK TUMOB TEXHUYECKUX MPUITOXEeHWIA, Npy 0b6ecneveHnn coBMeCTHbIX paboT. [ledmHULmMoHanbHble
paclMpeHnsi CyLLLeCTBYIOT B CIIeAyHOLLNX KaTeropusx:

- pacluMpeHnst 4eNCTBUIA,

- BpeMEHHbIe paclUMpPeHns U pacluMpeHnUsi, OCHOBaHHbIE HA COCTOSIHWW;

- yNopsigovMBaHme OENCTBWIA U pacluMpeHne NpogosKUTENnbHOCTH;

- HasHaveHuWs pecypca;

- Habopbl pecypcos;

- pacLUMpeHns geicTemiA NpoLleccopa.

NHaveuayansHeIM (rpynnosbiM) nonbsosatenam MCO 18629 moxeT noTpebosartkes paciumperve UCO 18629
Ans crieungukaLmm NOHATUIA, OTCYTCTBYIOLLMX B HACTOsALLEeE Bpemsl B YacTax ¢ 41 no 49 komnnekca MexayHapoa-
HbIX cTaHgapTos NCO 18629. [ins aTux Lenen oHN 4OMKHbI UCMONb30BaTh MeMeHThI, ofnpeaeneHHsle 8 UCO
18629. Monb3oBaTenbCckne pacLUMpeHnst U ux onpeaeneHusl yctaHasnueaoT AedHUUMOHANbHBbIE pacLLUMpeHns,
KoTopble He A0MKHbI ObiTb BKIHOYeHbI B YacTh ¢ 41 no 49 UCO 18629.

Mpumedanwune— onb3oBartensckme pacwMpeHust AOMMKHbLI YAOBNETBOPSATL TpeboBaHuam NCO 18629 un
cooteeTcTBoBaTh NCO 18629-1:2004 (nogpasgens! 5.1 n 5.2).

MpeameTom paccmoTpeHust YacTel ¢ 41 no 49 komnnekca ctangaptos MCO 18629 aenatoTea:

- CeMaHTU4ecKue onpeaeneHus (Ha ocHoBe NOHATUI, ycTaHoBNEHHbIX B UCO 18629-11 1 UCO 18629-12),
3NeMeHTbI KOTOPbIX ABAAIOTCA XapakTepHbIMU ANA WECTU NOHATUIA, onpeaeneHHbIX BblLLe;

- Habop akcMoM, orpaHNYUBaIOLLUX UCNONb30BaHWE 3N1EMEHTOB B AeOUHNLMOHANBHLIX PACLLMPEHUSIX.

MpeameTom paccMoTpeHUs vacTel ¢ 41 no 49 komnnekca ctaHaaptos MCO 18629 He aiBngatoTCa:

- onpegeneHua 1 akcuombl Ansl NOHATUIA, onpeaeneHHbix MCO 18629-11 n UCO 18629-12;

- aneMeHTbl, He onpegeneHHble B cooTBeTcTBUU ¢ MCO 18629-11 1 UCO 18629-12;

- Nosib3oBaTeNbCKNE PaCLUMPEHMA.
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5 CTpykTypa HacTosiero craHgapTa

5.1 BBegeHue
JaHHbIli pazgen xapakrepusyeT pyHaameHTanbHbIe TeOpUM, ONcaHHbIe B HACTOSILLLEM cTaHdapTe.
5.2 PacwmpeHus, onpegeneHHble B HacTosLWEM CTaHgapTe

dyHOaMeHTanbHble TEOPUK, ONUCAHHBIE B HACTOSILLEM CTaHadapTe:

- OCHOBaHHbIE Ha COCTOSIHUU BXOAHbIE YCMOBMWS BbINOMHEHUS] ASACTBUN;

- BPEMEHHbIE BXOAHbIE YCIOBUS BbIMOSIHEHWSI AEUCTBUI;

- BpEMEHHbIE 1 OCHOBAHHbIE HA COCTOSIHUW BXOAHbIE YCOBUS;

- COBbITUHbIE BXOAHbIE YCIOBUS BLIMOSTHEHWS AENCTBUIA;

- NpeaoTBpaLLlaeMble YCI0BUS BbINOMHEHUSI AEACTBUN;

- Neprogunyeckne BXoAHbIE YCroBUs] BbINMONHEHNSI AEACTBUN;

- BXOOHbIE YCIOBUS HAapyLLEHWS BbINONHEHNS AeNCTBUIA;

- athdbexTbl AercTBUIA;

- 3achbcpeKkTbI AeNCTBUIA: COBLITUIHBLIE OrPaHUYEHWS;

- achchekTbl AENCTBUIA: BpEMEHHbBIE U COBLITUIAHBIE OrpaHUYEeHUs];

- AepeBo noeHTa;

- pacnpeeneHne KOMMIeKCHbIX AeACTBUIA;

- OCHOBAHHOE Ha COCTOSIHMM pacnpegeneHe KOMMIeKCHbIX AeACTBUN;

- BpeMeHHoe pacnpefeneHue KOMNIeKCHbIX AeNCTBUN;

- CMeLLlaHHoe pacnpefeneHne KOMMIeKCHbIX 4eACTBUN;

- Bap1aLms KOMMIEKCHbIX AEACTBUIA;

- OCHOBaHHas Ha COCTOSIHWUM BapuaL,nsl KOMMMEKCHbIX AeACTBUN;

- BpeMeHHasi BapuaL st KOMMNIEKCHbIX eNCTBUIA;

- CMeLlaHHas BapuaLns KOMMIEKCHbIX AeNCTBUIA;

- BCTPOEHHbIE AeNCTBUSA: MNaHbl;

- BCTPOEHHbIE AeCTBUS: BpeMEHHOW pa3bpoc;

- Bapvauua HegenMMbIX BBEPX AEACTBUN;

- Bapvaums HeenMMbIX BHU3 AeNCTBUIA;

- BXO[Hbl€e YCMOBUS COBMECTHbIX AENCTBUIA;

- athdpeKkTbl COBMECTHbIX AENCTBUIA;

- Bapuauusi NpensaTCTBYHOLLMX BXOAHbLIX YCNOBUIA;

- BapuaLus acpcheKToB 3aTMpaHs MONe3HbIX AaHHbIX.

Bce neurHULMOHaNbHbIE pacluMpeHns, onpeaeneHHble B HacTosLLEeM cTaHAapTe, IBNS0TCS paclUMpeHns-
Mu MCO 18629-12, koTopeble, B CBOIO ovepelb, AsnsoTes pacumpeHnamn MCO 18629-11.

6 OcHOBaHHble Ha COCTOSIHMU BXOAHbIE YCNOBUS BbIMNOMHEHUSI AENCTBUMN

OaHHbIl pasgen xapaktepuayeT Bce onpeaeneHusi, 0bycnoBneHHble OCHOBAHHBLIMW HA COCTOSIHUW BXOAHbI-
MU YCNOBUSIMU BbINOSHEHUS1 AeNCTBUA. KpUTepuii, MCnosb3yeMblin AN Knaccudukaumm ykasaHHbIX 4eACTBUIA:
3aBMCUT UMK HET AOMYCTUMOE BbINOMHEHWE AeCTBUIA OT COCTOSIHWUS CUCTEMbI 40 BbIMOMHEHNS YKa3aHHbIX Ael-
CTBUI.

6.1 MpuMuTMBHAasA NeKkcuka oCHOBaHHbIX Ha COCTOSIHUM BXOAHbIX YCIOBUMA BbIMOMHEHUSA AeNCTBUA

Jlekcrka OCHOBaHHBIX Ha COCTOSIHUM BXOAHbBIX YCOBWIA BbINOHEHUSI OENCTBUN He Tpe6yeT HUKaKuX npuMmn-
TWBHbIX COOTHOLLEHWIA.

6.2 OnucbiBaemMasi rnekKcuka MOHATMM ANA OCHOBaHHbIX Ha COCTOAHUM BXOAHLIX YCNOBUWA
BbINONMHEHUA AeACTBUN

B aaHHoM noapasaene onpefeneHsl cneayoLlye COOTHOLLEHUS:

- (state_equiv ?7s1 ?s2);

- (markov_precond ?a);

- (partial_state ?a);

- (rigid_state ?a).

Kaxxgoe noHsiTue onpegensietca HedopmarnsHON ceMaHTUkom 1 akcmomon KIF.
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6.3 Teopun sgpa, obGycnoBneHHble OCHOBaHHLIMM Ha COCTOSIHUM BXOAHBLIMU YCNOBUAMMU
BbINOMHEeHUA AeUCTBUNA

Ins aaHHOro pacwunpeHnsa HeobxoanuMo UMeTb:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th;

- disc_state.th;

- occtree.th;

- psl_core.th.

6.4 NlecbmHULMOHaNbHbIe pacluMpeHns, 06ycnoBneHHble OCHOBaHHbLIMU Ha COCTOSIHMU BXOAHbLIMMU
YCNOBUSIMU BbINOMHEHUA AeCTBUNA

[lns oCHOBaHHbLIX HA COCTOSAAHUM BXOAHbIX YCNOBWI BLINOMHEHWS AeUCTBUIA HeoBxoanMo HuXKecneaytoLee
AedurHULMOoHanBHoe pacluMpeHue:
- precond.def.

6.5 OnpegeneHUsa NMOHATUA ANS OCHOBAHHbLIX Ha COCTOSIHUA BXOAHbLIX YCNOBUM BbIMOMHEHUA
AencTBUA

[lnst oCHOBaHHLIX HA COCTOSIHAWM BXOAHBIX YCSIOBWIA BBIMOMHEHUS AENCTBUIA onpeaeneHsbl Hukecneayowme
MOHSITUSA.
6.5.1 state_equiv
[Ba cobBbITUSI 3KBMBANEHTHBI MO COCTOSIHUIO, €CAN NOCHe HACTYNNEeHUs AaHHbIX COBbLITUI UMeeT MeCcTo OAHO
W TO XXe COCTOSIHME.
(forall (?s1 ?s2) (iff (state_equiv ?7s1 ?s2)
(forall (?f)
(iff (holds ?f ?s1)
(holds ?f ?7s2)))))
6.5.2 markov_precond
HekoTopoe AeicTBUE ABMNSETCH MapKOBCKUM ASACTBUEM MPU 3aJaHHbIX BXOAHBIX YCNOBUAX, €Cnv U3 co-
rnacoBaHHOCTU ABYX COBLITWIA MO COCTOSIHUIO CriegyeT NX COrMacoBaHHOCTb MO PacLUMPEHUIO BO3MOXHOCTU Aeit-
CTBUYSI.
(forall (?a) (iff (markov_precond ?a)
(forall (?s1 ?s2)
(implies (state_equiv ?s1 ?s2)
(poss_equiv ?a ?s1 ?s2))))
6.5.3 partial_state
HekoTopoe aeficTBre ABNSETCA YaCTUYHO OrpaHNYeHHbIM Mo COCTOSIHWIO TOrAa U TONLKO TorAa, Koraa cylue-
CTBYIOT COXpaHsitoLLye cobbIThE NepecTaHOBKM NepeMeHHbIX.
(forall (?a) (iff (partial_state ?a)
(and (exists (?s1)
(forall (?s2)
(implies (state_equiv ?s1 ?s2)
(poss_equiv ?a ?s1 ?s2))))
(exists (?s3 ?7s4)
(and (state_equiv ?s3 ?s4)
(not (poss_equiv ?a ?s3 ?s4)))))))
6.5.4 rigid_state
HekoTopoe geicTBrE SABMNSIETCS XKECTKO 3aBUCMMbIM OT COCTOSIHMS TOTAa 1 TONbKO TOrAa, KorAa coxpaHsito-
Last cobbITUE NepecTaHOBKa NEPEMEHHLIX SIBSIETCA TPUBUANBHON.
(forall (?a) (iff (rigid_state ?a)
(forall (?s1)
(exists (7s2)
(and (state_equiv ?s1 ?s2)
(not (poss_equiv ?a ?s1 ?s2)))))))
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6.6 'paMmaTnKa COOTHOLLEHUIA A4S OCHOBaHHbIX HA COCTOSIHUWA BXOAHBLIX YCNOBUA BbINOMHEHUA
AencTBun

HukecnegytoLne rpammaTiideckine yTBEpXAEHUS YCTaHaBNWBAOT ONUCaHUs MPOLIECCOB W BCrIOMoraTeslb-
Hble Npasuna, onpeaenerHbie B KIF Ans 6cHOBaHHLIX Ha COCTOSIHUM BXOAHbIX YCNOBUIA BINONHEHWS AeACTBUIA.

MpumeyaHne— DyHKUMS U BAXHOCTb rpamMaTnHeckux yTeepxaeHui noscHsotes B MICO 18629-1:2004
(noppasgensl 3.3.8, 4.2.4 n 5.1).

< simple_state precond > ::= (forall (?s)
(implies (and (occurrence ?s )
(legal ?s))
< simple_state_axiom >))) |
(forall (?s)
(implies (and (legal ?s)
< simple_state_axiom >)
(legal (successor < term > ?s))))
< state_precond > ::= (forall (< variable >*)
(implies (and (occurrence < variable > < term >)
(legal < term >))
< state_axiom >))) |
(forall (< variable >*)
(implies (and (legal < term >)
< state_axiom >)
(legal (successor < term > < term >))))
< simple_state_literal > ::= (prior < term > ?s)
<simple_state formula>:=  <simple_ state literal > |
(not < simple_state_formula >) |
({and | or} < simple_state_formula >*) |
({implies | iff} < simple_state_formula >)

< simple_state_axiom > ::= ({forall | exists} < variable >*)

< simple_state_formula >)
< state_literal > ::= (prior < term > < variable >)
< state formula > ::= < state_literal > |

(not < state_formula >) |
({and | or} < state_formula >) |
({implies | iff} < state_formula >*)

< state_axiom > ::= (forall (< variable >+) < state_formula >)

7 BpeMeHHble BXoAHble YCNOBUSA BbINONMMHEHUSA AeNCTBUN

OaHHblIli pazgen xapaktepuayeT Bce onpeaeneHusi, 0b6ycnoBrneHHble BpeMeHHbIMU BXOAHBIMW YCIIOBUAMN
BbIMNOSHEHWS AeicTBUIA. KpuTepwuid knaccudukaumm yKkasaHHbIX AeACTBUA: 3aBUCUT UK HET ASNCTBUTESNIbHOE Bbl-
MonHeHe HeKOTOPOro AEUCTBUSA TONBKO OT BPEMEHM BLIMOSTHEHWS! YKa3aHHbIX AEUCTBUIA.

7.1 MpUMUTUBHAA NeKcUKa BpeMeHHbIX BXOAHbIX YCIOBUWA BbINONHEHUSI AeACTBUN
Tlekcyka BpeMeHHbIX BXOAHBIX YCNOBUIA BbINOMHEHWS AENCTBUIA He TpebyeT MPUMUTUBHBLIX OTHOLLEHWNA.

7.2 OnucbiBaemMasi neKkcuka NOHATUA ANS BpeMeHHbIX BXOAHbIX YCMOBUMA BbINONHEHUA
OeACTBUN

B aaHHOM nogpasfaene onucbIBaloTCs HUXeCneayoLwmne OTHOLLEHUST:

- (begin_equiv ?s1 ?s2);

- (time_precond ?a);

- (partial_time ?a);

- (rigid_time ?a).

Kaxgoe noHsTue onpegensaetca HedbopmarnbHoW ceMaHTUkon 1 akcuomoit KIF.
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7.3 Teopuu, o6ycroBneHHble BpeMeHHbIMU BXOAHbLIMU YCMOBUSAMU BbINONHEHUs AeMCTBUM

[ns gaHHbIX TeopUiA HEOBXOANMbI:
- disc_state.th;

- occtree.th;

- psl_core.th.

7.4 OecbomHMUMOHaNbHbIe pacluupeHus, obycnoBneHHble BpeMeHHbIMA BXOAHbLIMU YCIOBUAMM
BbINOMHEHUA AeNCcTBUN

Ona BpeMeHHbIX BXOAHbLIX YCMOBWWA OeWCTBUMA TpebytoTcs Huxkecnegyowmne AeduHULMOHANbHbIE
pacLIVpeHus:

- precond.def;

- start.def.

7.5 OnpeaeneHnA BpeMeHHbIX BXOAHbIX YCNOBUA BbINONHEHUA AeACTBUIA

HwxecneaytoLLye NoHATUSI onpeaeneHbl Ans BpeMeEHHbIX BXOAHbIX YCNOBUIA BbIMOMHEHWUS AENCTBUIA.
7.5.1 begin_equiv
[Ba HegenMMbIX COBbITUA SKBUBANEHTHBI MO HAaYay BbINOMHEHWUSA AeACTBUSA (NpuobpeTaroT XapakTepUCTUKy
begin_equiv) Torga 1 Tonbko Toraa, Korga oHW UMetoT oQuHAKOBOE BpeMsi Havasa oTcyeTa.
(forall (?s1 ?s2) (iff (begin_equiv ?s1 ?s2)
(= (beginof ?s1) (beginof ?s2))))
7.5.2 time_precond
HekoTopoe aeiicTBrE SIBNSieTCA ASNCTBUEM C BPEMEHHBIMU BXOAHLIMU YCIIOBUSIMUA MPU OrPaHUHEHUA: eCrv
ABa HedenMbIX cobblTus Ha AepeBe cobbITUI cornacytoTcs MO BpeMeHW Hayana oTcyeTa, TO OHU COornacyoTcs 1
Mo pacLUMpPEHNo BO3MOXHOCTN AaHHOTO AEUCTBUSA.
(forall (?a) (iff (time_precond ?a)
(forall (?s1 ?s2)
(implies (begin_equiv ?s1 ?s2))
(poss_equiv ?a ?s1 ?7s2)))))
7.5.3 partial_time_precond
HekoTopoe gelicTene ABNSETCS YaCTUYHO OrpaHUHeHHBLIM NO BpeMeHW TorAa U TOSLKO Toraa, Koraa cylue-
CTBYIOT cOXpaHsitoLue cobbiThe NepecTaHOBKM.
(forall (?a) (iff (partial_time ?a)
(and (exists (?s1)
(forall (?7s2)
(implies (begin_equiv ?s1 ?s2)
(poss_equiv ?a ?s1 ?s2))))
(exists (?s3 7s4)
(and (begin_equiv ?s3 ?s4)
(not (poss_equiv ?a 7s3 ?7s4)))))))
7.5.4 rigid_time
HekoTopoe aefcTBUe SIBNSIETCS KECTKUM BpeMeHHbIM AeCTBUEM TOrda U TONbKO TorAa, Koraa nepecTaHoB-
Ka no BpeMeHHON LKane, coxpaHsioLlas cobbiTue, ABNAeTCA TPMBUANbLHON,
(forall (?a) (iff (rigid_time ?a)
(forall (?s1)
(exists (?s2)
(and (begin_equiv ?s1 ?s2)
(not (poss_equiv ?a ?s1 ?s2)))))))

7.6 'pamMmaTuvKa onucaHuin npouecca Ans BpeMeHHbIX BXOAHbIX YCNOBUIA BbINOMHEHUA OeACTBUN

HwxkecneaytoLume rpammaTiieckune yTBepKaeHUs onpeaensoT onncaHuns npoLEeccoB U BCoMoraTebHble
npaswuna, yctaHosneHHble B KIF ans BpeMeHHbIX BXOAHbLIX YCMNOBWIA BbINOHEHWS ASNCTBUNA.
< simple_time_precond > ::= (forall (?s)
(implies (and (occurrence ?s < term >)
(legal ?s))
< simple_time_axiom >))) |
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(forall (?s)
(implies {(and (legal ?s)
< simple_time_axiom >)
(legal (successor < term > ?7s))))

< time_precond > ::= (forall (?s)
(implies (and (occurrence ?s < term >)
(legal ?s))
< time_axiom >))) |
(forall (?s)

(implies (and (legal ?s)
< time_axiom >)
(legal (successor < term > ?7s))))

< simple_time_literal > i:= (= (beginof ?s) < term >)

< simple_time_formula > ::= (and < simple_time_literal >*)

< simple_time_axiom > ::=  ({forall | exists} < variable >*) < simple_time_formula >)
< ordered_time_literal > == < simple_time_literal > |

(before (beginof ?s) < term >) |
(before < term > (beginof ?s))
< time_formula > ::= < ordered_time_literal > |
(not < time_formula >) |
({and | or} < time_formula >*) |
({implies | iff} < time_formula >)
< time_axiom > ::= ({forall | exists} < variable >*) < time_formula >)
8 BpeMeHHble U OCHOBaHHble Ha COCTOAAHUU BXOAHbLIe yCrnoBus

[aHHbI pasgen xapakTepuayeT Bce onpegeneHunst, 06ycrnoBneHHble BpeMeHHbIMU U OCHOBAHHLIMU Ha CO-
CTOSIHWW BXOOHbBIMW YCIOBUAMUK. KpuTepuid, ncnons3yeMblil Ans knaccudpmkaumm ykasaHHbIX AeUCTBUR: 3aBUCUT
VNN HET AeCTBUTENEHOE BbINOSTHEHNE OEACTBUS OT COCTOSIHUSA 10 YKa3aHHOTO COBLITUS M OT BPEMEHMU BbINOSIHE-
HWA aecTeus.

8.1 MpMMUTNBHAA NekcuKa BpeMeHHbIX U OCHOBaHHbIX Ha COCTOSIHUU BXOAHbIX YCNOBUIA

Ilekcuka BpeMeHHbIX W OCHOBAHHbLIX Ha COCTOSIHUA BXOAHLIX YCNOBWIM He TpeByeT MPUMUTUBHBLIX
COOTHOLLEHWNIA.

8.2 OnucbiBaeMas NneKcuka BpeMeHHbIX U OCHOBaHHbIX Ha COCTOSAHUU BXOAHLIX ycnoauﬁ

B naHHoOM noagpasgene onuncaHbl HUKecneayroLme COOTHOLLEHUA:

- (mixed_precond ?s);

- (partial_mixed ?s);

- (rigid_mixed 7?s).

Kaxxpoe noHsATVe onpenensaeTca HedopmansHoi cemaHTukow n akcuomont KIF.

8.3 Teopu n, OsyCﬂOBneHHble BpeéMeHHbIMU U OCHOBaHHbLIMU HA COCTOAHUU BXOAHbLIMU YCNTOBUAMU

[ns naHHoW Teopumn HeobxoaNMbI:
- disc_state.th;

- occtree.th;

- psl_core.th.

8.4 lecbMHULMOHANBHBIE pacluupeHusi, OGycrnoBreHHble BPeMEHHbIMU U OCHOBaHHbLIMM
Ha COCTOAIHUM BXOAHLIMMW YCMOBUSMU

[N BpeMeHHbIX M OCHOBaHHbLIX HA COCTOSIHWM BXOAHbLIX YCNOBUA AebUHULIMOHANBHBIE paclUMpPeHns He
TpebytoTca.

8.5 OnpeneneHusa BpeMeHHbIX U OCHOBaHHbIX Ha COCTOSIHUM BXOAHbIX YCNOBUNA

Hwxecneaytole NOHATHSA onpederieHbl ANs BPeMeHHbIX M OCHOBAHHbLIX Ha COCTOSIHUW BXOAHbIX YCIOBUHA.

9
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8.5.1 mixed_precond
HekoTopoe aencTeue siBNsieTcsl cMelaHHbIM AeUCTBUEM AN 3adaHHbIX BXOAHbIX YCIOBWIA NpW orpaHuye-
HUWU: ecnn ABa cobbITUS COrMacyloTCs MO COCTOSHUIO U BPeMeHU Havana oTcyeTa, TO OHW COrfacyroTcs U no
pacLUMPEHUUIO BO3MOXXHOCTM AEACTBUIA.
(forall (?a) (iff (mixed_precond ?a)
(forall (?s1 ?s2)
(implies (and (state_equiv ?s1 ?s2)
(begin_equiv ?s1 ?s2))
(poss_equiv ?a ?s1 ?7s2)))))
8.5.2 partial_mixed
HekoTopoe aeiicTBue SIBNSIETCA YaCTUYHO CMELLAHHbBIM OrpaHUYeHHbBIM AeCTBUeM Tora U ToNbLKO Toraa,
Korga CcyLLecTBYHOT coxpaHsioLume cobbiTe nepecTaHoBKU.
(forall (?a) (iff (partial_mixed ?a)
(and (exists (?s1)
(forall (?s2)
(implies (and (state_equiv ?s1 ?s2)
(begin_equiv ?s1 ?s2))
(poss_equiv ?7a ?s1 ?s2))))
(exists (?s3 ?s4)
(and (state_equiv ?s3 ?s4)
(begin_equiv ?s3 ?s4)
(not (poss_equiv ?a ?s3 ?s4)))))))
8.5.3 rigid_mixed
HekoTopoe aencTeue ABMSETCS KECTKUM CMeLLaHHbIM AeCTBMEM TorAa U TOSLKO Toraa, Koraa coxXpaHsio-
Wwasi cobblThe nepecTaHoBKa (KOTOpasn ABNSAETCA cpasy Kak TeKyLLlei nepecTaHOBKOW, Tak U NnepecTaHOBKOW No
BPEMEHHOW LLKane) ABnAeTCs TPMBUANBHON.
(forall (?a) (iff (rigid_mixed ?a)
(forall (?s1)
(exists (?s2)
(and (state_equiv ?s1 ?s2)
(begin_equiv ?s1 ?s2)
(not (poss_equiv ?a ?s1 ?7s2)))))))

8.6 Fpamma‘ruka BpeMeHHbIX U OCHOBaHHbIX Ha COCTOAHUU BXOAHbDbIX ycnosuv’l

HwxecneaytoLve rpaMmaTyeckue yTBepAeHWs onpeaensiioT onucaHna npoLecca u BeroMoraTtenbHble
npasuna, yctaHoBneHHble B KIF ansi BpeMeHHbIX 1 OCHOBAHHbBIX Ha COCTOSIHUW BXOAHBIX YCIOBUIA.
< simple_mix_precond > ::= (forall (?s)

(implies (and (occurrence ?s < term >)
(legal ?s))
< simple_mix_axiom >))) |
(forall (?s)
(implies (and (legal ?s)
< simple_mix_axiom >)
(legal (successor < term > ?s))))
< mix_precond > ::= (forall (?s)
(implies (and (occurrence ?s < term >)

(legal ?s))
< mix_formula >)))
< simple_mix_literal > ::= (= (beginof ?s) < term >) (prior ?s)
< simple_mix_formula > ::= (and < simple_mix_literal >*)

< simple_mix_axiom > ::
< ordered_mix literal > ::

({forall | exists} < variable >*) < simple_mix_formula >)
< simple_mix_literal > |

(before (beginof ?s) < term >) (prior < term > ?s) |
(before < term > (beginof ?s)) (prior < term > ?s)

< mix_formula > ::= < ordered_mix_literal > |

(not < mix_formula >) |

10
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({and | or} < mix_formula >*) |
({implies | iff} < mix_formula >)
< mix_axiom > 1= ({forall | exists} < variable >*) < mix_formula >)

9 CoObITMHLIE BXOAHbLIE YCNOBUA BbINONMHEHUA AeACTBUN

[aHHbIin pasaen xapakrepusyer Bee onpeeneHus, 06ycnoBneHHbIe COBLITUAHBIMA BXOAHLIMU YCNOBUAMU
BbIMOMHEHWUs AeicTBUIA. KpuTepuid, ucnonb3yemblin Ans knaccudukauum ykasaHHbIX AeACTBUIA: 3aBUCUT NN HET
pearibHoe BbIMoSIHEHUE HEKOTOPOro AeNCTBUS OT BbINONHEHUS APYTUX ASNCTBUN.

9.1 MpUMUTUBHAA NeKcUKa COOBbITUMHBIX BXOAHBLIX YCNOBUW BbINOMHEHUA AeCTBUNA

B nekcuvke CobbITUAHBLIX BXOAHBIX YCIOBUWIA BLINOSHEHWS AECTBUA NPUMUTUBHBIE COOTHOLLIEHUSI HE UCMOTb-
3ytoTcs.

9.2 OnucbiBaeMble COOTHOLLUEHUSI COOLITUMHBIX BXOAHBLIX YCIOBUWA BbINOMHEHUA AeCTBUNA

B naHHom noapasperne onpeaeneHs creayoume COOTHOWEHNS:

- (tree_equiv ?s1 ?7s2);

- (occurrence_constrained ?a);

- (occurrence_dependent ?a);

- (occurrence_independent ?a).

Kaxgoe noHsTue onpegensietcs HecdbopmarnbHOW cemaHTukon 1 akcuomoit KIF.

9.3 Teopuu, 06ycnoBneHHble COOGLITUMHBIMUA BXOAHLIMU YCIIOBUAMM BbINONMHEHUA AeNCTBUN

[lnsa naHHo Teopumn HeobxoANMbI:
- occtree.th;
- psl_core.th.

9.4 lecbmHULMOHaNbHbIe paclinpeHus, o6ycnoeneHHble cCOGLITUAHBIMU BXOAHLIMU YCNOBUSMU
BbINONHEHUA AeNCTBUIA

[ns coBbITUAHBLIX BXOAHbLIX YCITOBUIA BbINONHEHWS AEACTBUIA HeobxoaMMO HUKecneaytoLlee AedUHULMO-
HanbHOe pacllpeHue:
- precond.def.

9.5 OnpeneneHnsi co6bITUNHBLIX BXOAHbLIX YCIIOBUIA BbINONHEHUA AEACTBUNA

NS coBbITUAHBLIX BXOAHbIX YCMOBWIA BLINOMHEHNSA ASACTBUIA onpeAeneHbl HXecrieayoLme NoHATUS.
9.5.1 tree_equiv
[Ba cobbITVs 9KBMBaANEHTHbI Ha AepeBe cobbITUIA Torda 1 ToMNbKO Toraa, Koraa oHU oToGpaxkatkoTes Apyr Ha
Apyra nyTeM HekoToporo npeobpa3oBaHus gepesa cobbITUA.
(forall (?a ?s1 ?s2)
(iff (tree_equiv (successor ?a ?s1) (successor ?a ?s2))
(and (legal_equiv ?s1 ?s2)
(or (tree_equiv ?s1 ?s2)
(initial ?7s1)
(initial ?s2)))))
9.5.2 occurrence_constrained
HekoTopoe geicTere AaBNseTCst COBLITUIHO OrpaHUYeHHbIM TorAa U TONbKO Toraa, koraa Bce npeobpasosa-
HWs AepeBa CoBbITUIN COXpaHSItOT ASACTBUTENBHOE BbINOSTHEHWE AaHHOTO AeVCTBUS.
(forall (?a) (iff (occurrence_constrained ?a)
(forall (?s1 ?s2)
(implies (and (occurrence ?s1 ?a)
(occurrence ?s2 ?a)
(tree_equiv ?s1 ?s2))
(legal_equiv ?s1 ?s2)))))
9.5.3 occurrence_dependent
HekoTopoe gelicTBue SBNSIETCS 3aBUCALLUM OT CODbITVA TOrAA U TONBKO Toraa, Koraa CylwecTByeT npeobpa-
30BaHVe depeBa cobbITUiA, CoXpaHsitoLLlee AeCTBUTENbHOE BbINONHEHVE AENCTBYSI.

11
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forall (?a) (iff (occurrence_dependent ?a)
(exists (?s1)
(and (occurrence ?s1 ?a)
(forall (?s2)
(implies (and (occurrence ?s2 ?a)
(tree_equiv ?s1 ?s2))
(legal_equiv ?s1 ?s2)))))))
9.5.4 occurrence_independent
HekoTopoe geicTBUE SABMSAETCA He 3aBUCALLUM OT cOBbITMS TOfAa U TOMbKO TorAa, Koraa He cyllecTByer
HeTPUBMaNbLHOro NpeobpasoBaHus AepeBa CoBbITUI, COXpaHSIOLLLEro AeUCTBUTENbHOE BLINONTHEHUe AeACTBUA.
(forall (?a) (iff (occurrence_independent ?a)
(forall (?s1)
(implies (occurrence ?s1 ?a)
(exists (?s2)
(and  (occurrence ?s2 ?a)
(tree_equiv ?s1 ?s2)
(not (legal_equiv ?s1 ?7s2))))))))

9.6 MpaMmaTuKa cOGbITUAHBIX BXOAHBLIX YCNOBUN BbINOMHEHUsA AeCTBUN

Hwxecnegytowue rpaMmmaTtyeckue yTBepkaeH1sl onpeaensiioT onmcaHus npoLeccoB U BCromoraTesibHble
npaswuna, yctaHoeneHHble B KIF anst coBbITUAHBIX BXOAHBIX YCNOBUIA BLINOMHEHNS ASACTBUNA.
< occ_constrained_precond > ::=
(forall (?s)

({implies | iff} (and (occurrence ?s < term >)
(legal ?s)
(ubiquitous < term > < term >))
{<leaf_constrained_axiom > | < inner_constrained_axiom}))
< leaf_constrained_formula > ::= (exists (?occ ?s1)
(and (occurrence ?occ < term >)
(leaf_occ ?s1 ?occ)
(= ?s (successor < term > ?s1))))
<leaf constrained axiom > ::= <leaf constrained formula > |
(not<leaf_constrained_formula >)
< inner_constrained_formula > ::= (exists (?occ ?s1 ?s2)
(and (occurrence ?occ < term >)
(subactivity _occurrence ?s1 ?occ)
(subactivity occurrence ?s2 ?occ)
(precedes ?s1 ?s)
(precedes ?s ?s2)))
< inner_constrained_axiom > ::= <inner_constrained_formula > |
(not<inner_constrained formula >)

10 NpepoTBpawaemMbie yCroBUA BbINONHEHU AENCTBUMN

OanHblli pasgen xapaktepusyet Bce onpefeneHusi, 06ycnoBneHHble NpeaoTepaLlaeMbiMy YCNOBUSIMU Bbi-
nonHeHus aencteuin. Kputepuii, ncnonbayemblil Ans Knaccudmkaumm ykazaHHbIX 4EACTBUA: 3aBUCUT UK HET Aeit-
CTBUTENbLHOE BLIMOSHEHWE AeNCTBUIA OT COCTOSIHUS CUCTEMbI 10 BbINONHEHUS AEACTBUIA U OT BbINOMHEHUS ApYTUX
NEeACTBUNA.

10.1 NMpuMUTUBHAA NeKcUKa NpeAoTBpaLlaeMbIX YCIOBUA BbINMOMHEHUS1 AeUCTBUA
Jlekcuka npegoTBpalLaeMbiX YCIOBUIA BbIMOMHEHWUS AeUCTBUIA He TpebyeT NPUMUTUBHBLIX COOTHOLLEHWIA.
10.2 OnucbiBaeMble COOTHOLLEHUA NpeAoTBpaLlaeMbiX YCNOBUA BbINOMHEHUA AeUCTBUN

B naHHom noapasaere onpeaeneHbl HUXKeCneayoLme COOTHOLLEHNA:
- (preventable ?a);

12
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- (possibly_preventable ?a);
- (unpreventable ?a).
Kaxgoe noHsiTne onpegensietcs HedopmMmarbHOW ceMaHTUkom 1 akcnomoi KIF.

10.3 Teopumn, o6ycnoBneHHble NpeaoTBpaLlaeMbiMA YCITIOBUAMU BbINOMHEHUA AeACTBUN

[lns gaHHOW Teopumn HeobXoaNMbI:
- occtree.th;
- psl_core.th.

10.4 ecoHULMOHANbHbIE pacluMpeHusi, o6ycrnoBneHHble MpedoTBpalaeMbiMU YCNIOBUAMM
BbINOMHEHUA AeNCcTBUN

[ns gaHHbIX paclunMpeHnii HeobXoanMbI:
-occ_precond.def;

- state_precond.def;

- precond.def.

10.5 OnpegeneHns nNpegoTBpaLjaeMbIX YCIOBUN BbINONHEHUS 4eACTBUN

Onsa npepoTepallaeMblX YCIOBUIA BoINOMHEHUS AeACTBUI onpeaeneHbl HKecneayroLme noHATUs.
10.5.1 preventable
HekoTopoe gevicTeue siBNsieTcs NpeaoTBpaLlaemMbIM TOrAa U TOMbKO TorAa, Korga AonyCcTUMble cobbiTust
3aBUCAT OT NEPEMEHHbIX, COXPaHSItOLLIMX CBOE 3HaYeHWe NPU BINONHEHWN APYruX AeWCTBUIN Ha AepeBe COBbITUIA.
(forall (?a) (iff (preventable ?a)
(forall (?s1 ?s2)
(implies (and (occurrence ?s1 ?a)
(occurrence ?s2 ?a)
(state_equiv ?7s1 ?s2)
(tree_equiv ?s1 ?s2))
(legal_equiv ?s1 ?s2)))))
10.5.2 possibly_preventable
HekoTopoe aelicTBre SIBNSIETCS BO3MOXHO NpeAoTBpaLLaeMbIM TorAa U TOMbKO Toraa, Korga AonycTUMble
coBbITUS 3aBUCAT OT MEPEMEHHbIX, COXPAHAIOLLMX CBOE 3HaYEHWe NPU BLINONHEHUN ApYrux AeACTBUIA Ha AepeBe
COBbITUIA.
(forall (?a) (iff (possibly _preventable ?a)
(exists (?s1)
(and (occurrence ?s1 ?a)
(forall (?s2)
(implies (and (occurrence ?s2 ?a)
(state_equiv ?s1 ?7s2)
(tree_equiv ?s1 ?s2))
(legal_equiv ?s1 ?s2)))))))
10.5.3 unpreventable
HekoTopoe aeilcteue SIBNSieTC HeNpeaoTBpaLlaeMbIM Tora 1 TOSIbKO TOrAa, KorJa He CyLLecTBYeT COOTHO-
LUEHWS Mexay AecTBUTENbHBIM COBLITUEM U NepEMEHHON, COXpaHSIoLLIE CBOE 3HAa4YEHWE NpU BLINONHEHUN ApY-
X AeACTBUNA.
(forall (?a) (iff (unpreventable ?a)
(forall (?s1)
(implies (occurrence ?s1 ?a)
(exists (?s2)
(and  (occurrence ?s2 ?a)
(state_equiv ?s1 ?s2)
(tree_equiv ?s1 ?s2)
(not (legal_equiv ?s1 ?s2))))))))
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10.6 MpamMaTuka onMcaHuil npouecca ANs NpefoTBpallaeMbIX YCIOBUA BbINONHEHWUs AeACTBUIA

me(ecnenyrou.wle rpaMmmMmaTuveckmne yTeepXxgeHus onpegenatoT onmMcaHua npoLeccos, yCTaHOBIIEHHbIE B

KIF gns npegoTepallaemMbiX YCIOBUIA BbINONHEHUS A8ACTBUIA:
< preventable_precond > ::=
(forall (?s)

({implies | iff} (and (occurrence ?s < term >)
(legal ?s)
(ubiquitous < term > < term >)
< simple_state_axiom >)

{<leaf_constrained_axiom > | <inner_constrained_axiom}))
< possibly_preventable_precond > ::=
(forall (?s)

({implies | iff} (and (occurrence ?s < term >)
(legal ?s)
(ubiquitous < term > < term >)
< state_axiom >)

{<leaf_constrained_axiom > | <inner_constrained_axiom}))

11 Mepuoanyeckne BxoAHbIEe YCNOBUA BbINOMHEHUA AENCTBUN

DaHHblit pasaen xapaktepuayeT Bce onpeaeneHis, obycnoeneHHble NeproaMYeckiiMm BXogHLIMM YCIoBUS-

MW BbIMOSNHEHNUs1 AeicTBUiA. KpuTepui, ncnons3yemsli Ans KnaccuukaLlym ykasaHHbIX AeACTBUA: 3aBUCUT UMK
HeT AeCTBUTENbHOE BbINOMHEHNE HEKOTOPOro AEUCTBUSA OT BPEMEHW ero BbINOMHEHWUS U OT BbINOMHEHWS ApYrnX
OEeNCTBUNA.

1.4 anMMTMBHaﬂ NeKcukKa nepnoaudeckux BXoAHbIX ycnoam'i BbINOMHEHUA AeNCTBUN

Jlekcuka nepuoan4eckKnx BXoaHbIX YCJ'IOBVIVI BbINOMHEHWUA AeUCTBUI He TpeGyeT NPUMUTUBHBIX COOTHO-

LIEHWA.

11.2 OnucbiBaemasn fekcuka nepuoanyHeckux BXoAHbIX YCNOBUA BbINOMHeHUs1 e ACTBUN

B naHHom nogpasaene onpeaeneHsl cneaytoLwe COOTHOLLEHUS:
- (periodic ?a);
- (intermittent ?a);
- (aperiodic ?a).
Kaxxgoe noHsatne onpegensietcs HechopmarnbHoM ceMaHTUKoin 1 akcuomont KIF.

11.3 Teopuu, o6ycnoBneHHble NnepuoauHeCcKUMU BXOAHBLIMUA YCITOBUSIMU BbINONHEHUS1 AeUCTBUNA

[lnst AaHHOW Teopun HeobXoAUMBI:
- occtree.th;
- psl_core.th.

11.4 fledpuHULMOHANbHbIE paclWUpeHusi, Oo6ycroBneHHble NepuoaUYecKUMU BXOAHLIMU
YCNOBUAMMU BbINONHEHUs AeACTBUIA

[na gaHHLIX pacluMpeHuit HeobxoaMMbI:
-occ_precond.def;

-time_precond.def;

- precond.def.

11.5 OnpepgeneHnsa nepuoanyeckmx BXO4HbIX YCIIOBUW BbINONMHEHUA AeUCTBUN

[ns nepmoanyecknx BXo4HbIX YCIIOBUIA BbINOSIHEHUSI AENCTBUIA onpedeneHbl HuxecneayoLwme NoHATUA.
11.5.1 periodic
HekoTopoe aeiicTBUe ABNAETCA NepuoanHecKUM Toraa U TONbKO Torga, koraa AonyCcTUMbIE cobbITUA 3aBU-

CAT OT BpeMeHU BbINONHEHUA ApYrnx nencTBui.

14
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(forall (?a) (iff (periodic ?a)
(forall (?s1 ?s2)
(implies (and (occurrence ?s1 ?a)
(occurrence ?s2 ?a)
(begin_equiv ?s1 ?s2)
(tree_equiv ?s1 ?7s2))
(legal_equiv ?7s1 ?s2)))))
11.5.2 intermittent
HekoTopoe gelicTBre siBNsieTCA nepeMexatoMcs Torga 1 Tonbko Toraa, korda AonycTuMble cobbiTust
3aBUCAT OT BPEMEHM BbINONHEHUS APYrX AeACTBUNA.
(forall (?a) (iff (intermittent ?a)
(exists (?s1)
(and (occurrence ?s1 ?a)
(forall (?s2)
(implies (and  (occurrence ?s2 ?a)
(begin_equiv ?s1 ?s2)
(tree_equiv ?s1 ?s2))
(legal_equiv ?s1 ?s2)))))))
11.5.3 aperiodic
HekoTopoe aelicTBue SBNseTCA anepuoamyeckum Toraa v ToMbKo TOrAa, Koraa He CyLLecTByeT CBA3U MeX-
Ay AelcTBUTENbHbIM COBbITUEM U BpeMEHEM BbINOMHEHWS! ApYTUX AENCTBUNA.
(forall (?a) (iff (aperiodic ?a)
(forall (?s1)
(implies (occurrence ?s1 ?a)
(exists (?s2)
(and (occurrence ?s2 ?a)
(begin_equiv ?s1 ?s2)
(tree_equiv 7s1 ?s2)
(not (legal_equiv ?s1 ?s2))))))))

11.6 M'pammaTuKka NnepnoanNYecKMX BXOAHbIX YCNOBUA BbINONHEHUA AeUCTBUN

CnegytoLme rpaMmMaTiyeckue yTBepXKAeH Vs onpeaensitoT onucaHus npolecca, yctaHoBneHHble B KIF ans
NepuoanYecKMX BXOAHbIX YCIOBUIA BbIMONHEHUsI AEACTBUNA.
< periodic_precond > ::=
(forall (?s)
({implies | iff} (and (occurrence ?s < term >)
(legal ?s)
(ubiquitous < term > < term >)
< simple_time_axiom >)
{<leaf_constrained_axiom > | < inner_constrained_axiom}))
< intermittent_precond > ::=
(forall (?s)
({implies | iff} (and (occurrence ?s < term >)
(legal ?s)
(ubiquitous < term > < term >)
< time_axiom >)
{<leaf_constrained_axiom >| < inner_constrained_axiom}))

12 BxopHble yCNoOBUSA HapylleHUs BbIMOMHEHUA AEACTBUN

OaHHbliA pazaen xapaktepusyeT Bce onpeaerieHuns, 06ycrnoBrieHHbIe BXOAHbIMU YCIOBUAMU HapyLLEeHNs
BbINONHEHUS1 AeNcTBMIA. KpuTepuii, cnonbayemblil Ansa Knaccuukaumm ykasaHHbIX AeNCTBUIA: 3aBUCUT U HET
nelicTBUTENbHOE BbINOMHEHWE AEUCTBUIA OT COCTOSAHUSA A0 BbINONHEHUSA ASNCTBUIN, OT BpeMEHU BbINOMHEHUS el
CTBWI U OT BLIMOSTHEHUSI APYTUX AENCTBUN.
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12.1 MpUMNUTUBHAs NeKCUKa BXOAHLIX YCNOBUIA HapyLLleHUs BbINOIHeHUs1 AeACTBUNA
Iekcrka BXoaHbIX YCNOBUIA HApYLLEHUS! BLINMOMHEHWS1 AecTBUI He TpeByeT NPUMUTUBHBLIX COOTHOLLIEHWIA.
12.2 OnucbiBaeMan neKkcuka BXOAHbIX YCNOBUMA HapyLUeHUs1 BbINOMHEeHUs AeACTBUNA

B naHHoM nogpasgene onpeaerneHsl crneyolmne COOTHOLIEHUS:

- (spoilage ?a);

- (possible_spoilage ?a);

- (nonspoilage ?a).

Kaxxgoe noHsTue onpegensieTcs HecphopmManbHOW ceMaHTUkom 1 akcuomont KIF.

12.3 Teopuun, o6ycnoeneHHble BXOAHLIMUA YCMOBUSIMUA HapyLUEHUs BbINOMHEHUs AeCTBUN

[lns gaHHOW Teoprmu HeoBXOAUMBI:
- occtree.th;
- psl_core.th.

12.4 fecdbmHULMOHANbHBIE paclUMpeHusi, o6ycnoBneHHble BXOAHLIMU YCIOBUSIMU HapylleHUs
BbINOMHEeHUA AeNCTBUA

[nsa gaHHbIX pacwmpeHuii HeobxoauMbI:
-occ_precond.def;

- state_precond.def;

-time_precond.def;

- precond.def.

12.5 OnpegeneHuA BXOAHbLIX YCNOBUIA HapyLUeHUs BbINOMHEHUs AeACTBUIA

[ns BXo4HbIX YCNOBWIA HapyLeHWs BbIMONIHEHUs1 AeACTBUIA onpeaeneHbl credytoLime NoHATUS.
12.5.1 spoilage
[ns HekoToporo AENCTBUS UMEeTCSA BXOAHbIE YCIOBUS HApYLUEHWS €70 BbIMOSTHEHUS], eCIn:
(forall (?a) (iff (spoilage ?a)
(forall (?s1 ?s2)
(implies (and  (occurrence ?s1 ?a)
(occurrence ?s2 ?a)
(state_equiv ?s1 ?s2)
(begin_equiv ?s1 ?s2)
(tree_equiv ?s1 ?s2))
(legal_equiv ?s1 ?s2))))
12.5.2 possible_spoilage
[ns HekoTOPOro AeCTBUS UMEOTCs BXOAHbIE YCMOBUS BO3MOXHOrO HapyLLEHWUS! 7o BLINONHEHUA, eCIN:
(forall (?a) (iff (possible_spoilage ?a)
(exists (?s1)
(and  (occurrence ?s1 ?a)
(forall (?s2)
(implies (and  (occurrence ?s2 ?a)
(state_equiv ?s1 ?s2)
(begin_equiv 781 ?s2)
(tree_equiv ?s1 ?7s2))
(legal_equiv ?s1 ?s2)))))))
12.5.3 nonspoilage
. ”,l(:!,?ns; ?;IEOTODOFC?lLlEVIgTB)MH CyLLEeCTBYIOT BXOAHbIE YCroBuWs 6e3 HapyLUeHW I BoIMONHEeHWs AeNCTBUS, eChN:
orall (?a) (iff (nonspoilage ?a
(forall (?s1)
(implies (occurrence ?s1 ?a)
(exists (?s2)
(and  (occurrence ?s2 ?a)
(state_equiv ?s1 ?s2)
(begin_equiv ?s1 ?7s2)
(tree_equiv ?s1 ?s2)
(not (legal_equiv ?s1 ?s2))))))))
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12.6 N'pamMmaTuKa BXOAHBbIX YCMOBUIA HapyLUeHUs BbINOMHeHUs AeACTBUNA

paMmaTuka onucaHwii npoLecca Ans BXoAHbLIX YCIIOBWIA HapyLLEHWS BbINONHEHWS AENCTBUIA 3KBUBaNEHTHA
rpaMmMaryke yTBepxaeHuii obLimx onucaHui npouecca, onpeaenexHon 8 UCO 18629-11.

13 3ddekTbl AencTBUA

JaHHblli pasgen xapakrepuayeT Bce onpeaeneHus, obycnoeneHHble acbdekramu aericteuii. Kputepui, nc-
nonb3yeMblii Ans KnaccudurKaumm ykasaHHbIX AeNCTBUA: 0AUHAKOBBI M achdeKTbl HEKOTOPOro AeNCTBUA ANA BCEX
BbIMOMHAEMbIX A€ACTBUNA.

13.1 NpuMuTUBHas nekcuka adpcpeKToB AeUCTBUNA
Nekcuka accpekToB AencTBUIA He TPEBYET NPUMUTUBHBLIX COOTHOLLIEHWA.
13.2 OnucbiBaeMasn nekcuka adpdgeKkroB geNCTBUNA

B naHHom nogpasgene onpegeneHsl cneayowmne COOTHOLEHUS:

- (effects_equiv 7a ?s1 ?s2);

- (context_free ?a);

- (null ?a).

Kaxgaoe noHsTue onpegensietcs HecdbopmarnbHoW cemaHTukon 1 akcuomon KIF.

13.3 Teopuu, obycnoBneHHble achcdekramn gencTBUIA

[na paHHol Teopumn HeobXoAUMbI:
- occtree.th;
- psl_core.th.

13.4 fedpuHuumoHanbHble pacluMpeHus, o6ycnoBneHHble adhdrekTamu gencTBUN
Ons acpchekToB AecTBUA HeObX0AMMBI HDKecneayowme AecbUHULMOHANbHBIE pacLUMPEeHUs:
13.5 Onpegenenus acddekToB AeAcTBUNA

Ona yteepxaeHuid Spectrum n Subtree Containement onpeaeneHs! HKecneaylowme NoHATUA.
13.5.1 effects_equiv
[Ba cobbITVs Anst HEKOTOPOTo HeJernMMoro AeUCTBUS ABNSIIOTCS 3KBUBANIEHTHbIMU addekTamu, ecnu nocne
AaHHbIX COBBITUIA COCTOSAHWSI COXPaHSAOTCS HEV3MEHHBLIMM.
(forall (?a ?s1 ?s2) (iff (effects_equiv ?a ?s1 ?s2)
{(and (occurrence ?s1 ?a)
(occurrence ?s2 ?7a)
(forall (?f)
(iff (holds ?f ?s1)
(holds ?f ?s2))))))
13.5.2 context_free
HekoTopoe aeiicTBue siBnsieTcs cBo6oAHLIM OT KoHTekcTa (context_free), ecnu kakas-nubo nepemeHHas,
N3MeHeHHas B pe3yrkraTe BbINOoMHEHUS1 0QHOMO AENCTBUSA, USMEHSETCS B pe3yrbTaTe KaXaoro BbINONHEHUA yKa-
3aHHOro AeNCTBUS.
(forall (?a) (iff (context_free ?a)
(forall (?s1 ?s2)
(implies (and (occurrence ?s1 ?a)
(occurrence ?s2 ?a))
(effects_equiv ?a ?s1 ?s2)))))
13.5.3 null
HekoTopoe geiicTBue siBNsieTcst HyNeBbIM Torga v TOMbKO TOrAa, Korda oHO He 3aTparusaeT 1 He danbcndmn-
LMpYeT Kakyo-nnbo nepeMeHHyto.
(forall (?a) (iff (null ?a)

(forall (?s)
(implies (occurrence ?s ?a)
(forall (?f)
(iff (holds ?f ?s)

(prior ?f7s)))))))
17
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13.6 N'pammaTuka adpdpekToB AeMCTBUIA

HwxecneayroLiye rpamMmaTiUecKue YyTBepXKaeHUs onpeaensioT onvcaHus npolecca, ycraHosneHHsle B KIF
Ansi 3peKTOB AeCTBIIA:
< context_free_effect > ::= (forall (?s)
(implies (occurrence ?s )
< simple_holds_axiom >))
< null_effect > ::= (forall (?s)
(implies (occurrence ?s )
(iff < simple_holds_axiom >
< simple_state_axiom >)))
< simple_holds_literal > ::= (holds < term > ?s)
< simple_holds_formula > ::= < simple_holds_literal > |
(not < simple_holds_formula >) |
({and | or} < simple_holds_formula >*) |
({implies | iff} < simple_holds_formula >)
< simple_holds_axiom > ::= ({forall | exists} < variable >*)
< simple_holds_formula >)

14 OcHOBaHHble Ha cOCTOAHUU 3hheKTbI AeNCTBUN

[aHHbli pasaen xapakTeprayeT Bce ornpeaeneHusi, 06yCroBneHHbIe OCHOBaHHLIMU Ha cOCTOsAHUU adbdpekTa-
MV aeicTBUiA. KpuTepuii, Ncnosbayemeblii AN KnaccugukaLmmn ykasaHHbIX AeACTBUIA: 3aBUCAT UMK HeT adpdpekThl
HEKOTOPOro AeMCTBUS OT COCTOSIHWS 40 BbINOMHEHWS YKa3aHHbIX 4eACTBUIA.

14.1 MpUMUTUBHAsA NeKcuKa OCHOBaHHbIX Ha cocTosiHuK 3adhcdeKkToB AEACTBUN
Jlekcrka OCHOBaHHBIX Ha COCTOAHNM 3ddDEeKTOB ASACTBUIA He TpeByeT NPUMUTUBHBLIX COOTHOLLEHWIA.
14.2 OnucbiBaemasi NeKcuka OCHOBaHHbLIX Ha cOCTOAHUU 3adhdpeKkToB AeCTBUN

B naHHoM noapasgene onpegeneHsl cnegytowue COOTHOLLEHUA:

- (markov_effect ?a);

- (partial_state _effect ?a);

- (rigid_state_effect ?a).

Kaxgoe noHsiTue onpeaenaetca HecdhopmansHoW cemaHTukon n akcuomoit KIF.

14.3 Teopuu sigpa, obycnoeneHHble OCHOBaHHbLIMKU Ha cocTosiHuK addekTamn gencTBUA

[ns gaHHbIX AePUHULIMOHASBHBIX paclUnpeHnin Heobxoanumbl:
- occtree.th;
- psl_core.th.

14.4 flednHMUMOHANbLHBLIE pacliupeHnUsi, OOycnoBreHHble OCHOBaHHbIMA Ha COCTOSIHUM
acddekramm aeUcTBUA

Hwxecnegytollee aeduHULMOHANBHOE paclunpeHre HeobxoauMo ANst OCHOBaHHbLIX HA COCTOSIHUN adpdpek-
TOB AEUCTBUNA:
- precond.def.

14.5 OnpegeneHusi OCHOBaHHbIX HA COCTOAHUM 3chdheKTOB AeACTBUN

OnpepaeneHbl HUXKecnegyoLwme NOHATUA ANsl OCHOBAHHbLIX HA COCTOSIHWM 3 dheKTOB AeNCTBUN.
14.5.1 markov_effect
HekoTopoe aeicTBue SBNSIETCA AEUCTBUEM C MApKOBCKUM adhcbeKToM Npuy ycrioBuM, ecnu koraa-nubo ka-
kme-nn6o ABa BbIMOSIHEHHbLIX AEACTBUA COrNacyoTCsl MO COCTOSHUIO (Hanpumep, Mo COCTOSIHWIO, COXPaHAEMOMY
nocse BbINOSTHEHWS AACTBUS), TO OHU cornacytoTcs U no addpextam.
(forall (?a) (iff (markov_effects ?a)
(forall (?s1 ?s2)
(implies (and (occurrence ?s1 ?a)
(occurrence ?s2 ?a)
(state_equiv ?s1 ?s2))
(effects_equiv ?a ?s1 ?s2)))))
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14.5.2 partial_state_effect
HekoTopoe aeiicTBue SIBNSIETCA YACTUYHO OrpaHUYEHHbLIM Mo COCTOSIHUMIO TOTAA U TONLKO TorAa, Koraa cylue-
CTBYIOT coxpaHsiioLume achdexT nepecTaHoBKM NepeMeHHbIX.
(forall (?a) (iff (partial_state_effects ?a)
(and (exists (?s1)
(forall (?s2)
(implies (state_equiv ?s1 ?s2)
(effects_equiv ?a ?7s1 7s2))))
(exists (?7s3 7s4)
(and (state_equiv ?s3 ?s4)
(not (effects_equiv ?a ?s3 ?s4)))))))
14.5.3 rigid_state_effect
HekoTopoe geiicTeue SIBNSIETCS XKECTKO 3aBUCMMbIM OT COCTOSIHWS TOrAa U TOMbKO TOrAa, Korda coxpaHsito-
Lan adbpekT nepectaHoBKa NepeMeHHbIX ABNSIeTCA TPUBUAMBHOM.
(forall (?a) (iff (rigid_state_effects ?a)
(forall (?s1)
(exists (?7s2)
(and (state_equiv ?s1 7s2)
(not (effects_equiv ?a ?s1 ?s2)))))))

14.6 M'pamMmaTnKa OCHOBaHHbIX Ha cocTosiHuU 3chchbeKTOB AeACTBUIA

MpammaTuka onucaHuii npoLecca Anst BCTPOEHHBIX OrpaHnyYeHniA 4eACTBUIA:
< simple_state_effect > ;= (forall (?s)
(implies (and (occurrence ?s )
< simple_state_axiom >)
< simple_holds_axiom >)))
< state_effect > 1:= (forall (< variable >*)
(implies (and (occurrence < variable > < term >)
< state_axiom >)
< simple_holds_axiom >)))

15 BpemeHHble adrpekTbl AeNCTBUN

HaHHblli pazaen xapakTepusyeT Bce onpeaeneHus, obycnosneHHble BpeMeHHbIMU adhdpekTaMmn AeACTBUIA.
KpuTtepuii, ncnonbayembii Ans knaccudukaumumn ykazaHHbIX AeNCTBUIA: 3aBUCST MU HeT addpeKTbl HEKOTOPOTro
OelCTBUSI TONBLKO OT BPEMEHW BbINOMTHEHWUS yKa3aHHOro AENCTBUSA.

15.1 MNpuMuTUBHaAA Nekcuka BpeMeHHbIX adcdekToB AENCTBUN
Tekcuka BpeMeHHbIX aheKkToB AeUCTBUI He TpebyeT NPUMUTUBHBIX COOTHOLLEHUIA.
15.2 OnucbiBaeMas nekcuka BpeMeHHbIX 3¢ dekToB AencTBUin

B naHHom nogpasgene onpegerneHbl cneayowmne COOTHOLWEHUS:

- (temporal_effect ?a);

- (partial_temporal ?a);

- (nontemporal ?a).

Kaxxgoe noHsaATUe onpeaensietcst HecbopmarbHOM ceMaHTUKon 1 akcuomon KIF.
15.3 Teopumn sigpa, o6ycnoBneHHble BpeMeHHbIMU 3chdpekTamu gencTBUN

[lnsa gaHHbIX AePUHULMOHANBHBIX paclUnpeHUn Heo6XoaUMbI:
- occtree.th;
- psl_core.th.

15.4 NeduHULMOHaNbHbIE pacluMpeHus, o6ycnoBneHHble BpeMeHHbIMU 3chdekTamu aercTBUA

[1ns gaHHbIX pacLuMpeHnii HeobxoauMbl BpeMeHHbIe 3chhekTbl ASNCTBUIA.
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15.5 OnpeaeneHusi BpeMeHHbIX 3¢ deKkToB AeicTBUN

[ns BpeMeHHbIX achdheKToB AeCTBUI onpeaeneHbl HuxkecneaytoLme noHATUS.
15.5.1 temporal_effect
HekoTopoe fAeiicTBue ABNSETCA AeCTBUEM C BPeMeHHbIMW adbdpekTammn Npu ycrnosun, ecnu korga-nmbo
HaCTynneHne Kaknx-nmbo AByX cOBLITUIA cornacyeTcsi o BpeMeHW Havara oTc4eTa, TO 3TW CoBbITUS CornacyoTcs
1 no acbdbekTam (Hanprumep, Mo COCTOSIHWIO, KOTOPOE COXPaHAETCS NOCse BbINONHEeHUs AeACTBUS).
(forall (?a) (iff (temporal_effects ?a)
(forall (?s1 ?s2)
(implies (and (occurrence ?s1 ?a)
(occurrence ?s2 ?a)
(begin_equiv ?s1 ?s2))
(effects_equiv ?a ?7s1 ?s2)))))
15.5.2 partial_temporal
HekoTopoe gelicTBre siBnsieTcs AeVCTBMEM € YacTUYHO BPeMeHHbIMK adpdeKTaMu Torga v ToMbKO Toraa,
Korga CyLLecTBYIOT coxpaHsioLme adpdpekT nepecTaHoBKM Mo BpEMeHHON LuKane.
(forall (?a) (iff (partial_temporal ?a)
(and (exists (?s1)
(forall (?s2)
(implies (begin_equiv ?7s1 ?s2)
(effects_equiv ?a ?s1 ?s2))))
(exists (?7s3 7s4)
(and (begin_equiv ?s3 7s4)
(not (effects_equiv ?a ?7s3 7s4)))))))
15.5.3 nontemporal
HekoTopoe geiicTere ABNseTCS AEACTBUEM C XKECTKUMM BpeMeHHbIMY achdbekTamu Toraa U ToNbKO Toraa,
Koraa coxpaHsitoLLas adpdpekT nepectaHoBKa MO BpEMEHHOM LKane ABNAETCA TPUBUANBHOM.
(forall (?a) (iff (nontemporal ?a)
(forall (?s1)
(exists (?s2)
(and (begin_equiv ?s1 ?s2)
(not (effects_equiv ?a ?s1 ?s2)))))))

15.6 pammaTuKa BpeMeHHbIX addeKToB AeNCTBUI

MpammaTuka onucaHnii npouecca BpeMeHHbIX 3hekToB AeNCTBUIA:

< simple_time_effects > ::=  (forall (?s)
(implies (and (occurrence ?s < term >)
(legal ?s))
< simple_holds_axiom >)))
< time_effects > ::= (forall (?s)
(implies (and (occurrence ?s < term >
(legal ?s)

< time_axiom >)
< simple_holds_axiom >))

16 CoObITUIHbIE achheKTbI AeNCTBUN

JaHHblid pasgen xapaktepuayeT Bce onpeaeneHusi, 06ycrnoBneHHble cobbITUIAHLIMU 3dbdbekTamm AencTBUIA.
Kputepuii, ncnonbayemMblii Ans knaccudurkalmmn ykasaHHbIX AEACTBUIA: 3aBUCST WU HeT 3ddpeKTbl HEKOTOPOro
AelCTBUS TONbKO OT BbIMONHEHWUA APYruX AeACTBIUIA.

16.1 MpuMUTUBHAA NeKcuKa cobbITUMHBIX 3adhcheKTOB AENCTBUN
Jlekcmka coBbITUAHBIX 3dhdeKTOR AACTBUIA HE TPEGYET MPUMUTUBHBIX COOTHOLLEHW.
16.2 OnucbiBaemMas nekcuka cobbiTUiHbIX addekTOB AeCTBUIN

B aaHHoM noapasaene onpeaeneHsl credyoLiMe COOTHOWEHUS:
- (occ_effect ?a ?s);
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- (occ_depend_effect ?a ?s);
- (nonocc_effect ?a).
Kaxqaoe noHsTue onpegensetcst HedbopmanbHoW ceMaHTuko 1 akcmomoli KIF.

16.3 Teopuu sagpa, o6ycnoBneHHble co6bITUAHbIMU 3dhcbekTaMmn aercTBUIR

[ns gaHHbIX AePUHULIMOHANBbHBIX pacluMpeHnii HeobXoaAMMBI:
- occtree.th;
- psl_core.th.

16.4 JedmHULMOHanNbHbIE paclinpeHUs, o6ycnoBneHHble co6bITUAHBbIMU adhdbekTaMn AeAcTBUN
[ns coBbITUiiHBLIX adhdpeKToB AehcTBUMI AedUHULIMOHANBHBIE pacLUMpeHus He TpeBytoTes.
16.5 OnpepeneHus co6bITUIHBLIX 3chcheKTOB AeNcTBUIA

OnpegeneHbl HkecneayroLLme NoHATUS Ans COObITUIAHBLIX 3ddeKTOB ASNCTBUNA.

16.5.1 occ_effect

HekoTopoe aelicTBre MMeeT cobbITUliHbIE orpaHuyeHHbIe adhdeKTbl Torda 1 TofbKo Torda, Koraa ykasaHHble
adhdheKTsl AeCTBUIA coxpaHsitoTCsa NpeobpasoBaHMsIMKN AepeBa CoBLITUI.
(forall (?a) (iff (occ_effects ?a)
(forall (?s1 ?s2)

(implies (and (occurrence ?s1 ?a)
(occurrence ?s2 ?a)
(tree_equiv ?s1 ?s2))
(effects_equiv ?a ?s1 ?s2)))))

16.5.2 occ_depend_effect

HekoTopoe aeicTBre nMeeT 3aBucsLLME OT cobbITUS 3dhdeKTbl Toraa U TONbKO TOrAa, Koraa CyWwecTByoT
npeobpas3oBaHns gepeBa cobbITUIA, coxpaHsitoLme acdeKTbl AaHHOTO AEACTBUS.
(forall (?a) (iff (occ_depend_effects ?a)
(exists (?s1)

(and (occurrence ?s1 ?a)
(forall (?s2)
(implies (and (occurrence ?s2 ?a)
(tree_equiv ?s1 ?s2))
(effects_equiv ?a ?s1 ?s2)))))))

16.5.3 nonocc_effect

HekoTopoe aeictBue He UMeeT 3aBUCALLMX OT cobbiTUs adbcheKToB TorAa U ToNbKO Toraa, koraa npeobpa3so-
BaHWe gepeBa cobbITUI, coXpaHsiioLwee ykazaHHble 3dhcheKTbl AeCTBUA, ABNAETCA TPUBUATBLHBIM.
(forall (?a) (iff (nonocc_effects ?a)
(forall (?s1)

(implies (occurrence ?s1 ?a)

(exists (?s2)
(and (occurrence ?s2 ?a)
(tree_equiv ?s1 ?s2)
(not (effects_equiv ?a ?s1 ?s2))))))))

16.6 M'pamMaTuKa coGbITUIHBLIX 3chcheKTOB AeUCTBUN

MpammaTuka onmcaHuii npoLecca cobbITUNHBIX 3dheKTOB ASNCTBUIA:
< occ_effect axiom > ::=
(forall (?s)
(implies {< leaf_constrained_axiom > | <inner_constrained_axiom}
< simple_holds_axiom >))
<occ_depend_effect axiom>::=
(forall (?s)
(implies {< leaf_constrained_axiom > | <inner_constrained_axiom}
< holds_axiom >))
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17 3 dekTbl AeCTBUIA: COOLITUNHbLIE OFPaHUYEHUA

[anHbI pazgen xapaktepusyeT Bce onpeaeneHust, oTHocsImeca K achcdpektaM AeACTBUI: COOLITUAHBIE Or-
paHu4eHus. Kputepuii, ucnonbayemslii Ans knaccudpukaumm ykasaHHbIX AEUCTBUIA: 3aBUCAT N HET adpekTbl
HEKOTOPOro AeNCTBUSI OT COCTOSIHWS A0 BLINOMHEHUSA AAPYTUX ASUCTBUN.

17.1 MNpumMmuTUBHaA nekcuka acceKToB ASUCTBUA: COOLITUNHBIE OrpaHUYeHUA
Nexcuka acbcbekToB AeACTBUIA (COBLITUIHBIE OrpaHUYEHUS) He TpeByeT NPUMUTUBHBLIX COOTHOLLIEHWIA.
17.2 OnucbiBaemMas nekcuka adpdeKToB AeUCTBUN: COOLITUAHLIE OrpaHUYeHus!

B aaHHoM nogpasgene onpegerneHsl crneayowmne COOTHOLEHUS:

- (quantum ?a);

- (semiclassical ?a);

- (classical ?a).

Kaxgoe noHsaATUe onpeaensietcst HecpbopmarnbHo ceMaHTUKon 1 akcuomoin KIF.

17.3 Teopuu sigpa, o6ycnoBneHHble addekTamu AeACTBUA: COObITUIHbIE OrpaHUYEeHUs

Onsa gaHHbIX AedUHULMOHANBHBIX pacLLUMPEHNUIA HEOBXOAUMBI:
- occtree.th;
- psl_core.th.

17.4 OecdMHULUMOHANBHbBIE pacluMpeHusi, obycnoBneHHble 3dcekTaMu AeNCTBUNA: COOLITUINHBIE
orpaHuyeHus

HarHoe paclumpeHne He TpebyeT AerHULMOHANBHBIX pacLLMPEHUI.
17.5 OnpegeneHus 3acddeKToB AeNCTBUN: COOLITUNHBLIE OrpaHUYEeHUN

Ons achdeKkToB AeicTBUIA onpedeneHbl HUXKXecneayowme NoHATUA: COBLITUNHBIE OrpaHNYEHUS.
17.5.1 quantum
HekoTopoe geiicTere ABNSAETCS KBAHTOM AEWCTBUS TorAa U TONbKO Toraa, koraa ero acdekTbl 3aBUCAT OT
nepeMeHHbIX, COXPaHSOLLMX CBOE 3HaYeHWe NpU BbINONHEHWUN ApYrvX AeUCTBUIA AepeBa, B 0COBEHHOCTU ecnu
adbheKTbl coXpaHatoTCs Npu NpeobpaszoBaHUsX 4aHHOTO AepeBa CobbITUIA, KOTOPOe TaKkke CoXpaHAeT nepemMeH-
Hble.
(forall (?a) (iff (quantum ?a)
(forall (?s1 ?s2)
(implies (and (occurrence ?s1 ?a)
(occurrence ?s2 ?a)
(state_equiv ?s1 ?s2)
(tree_equiv ?s1 ?s2))
(effects_equiv ?7a ?s1 ?s2)))))
17.5.2 semiclassical
HekoTopoe aelcTBue SIBNSIETCA NosyKnaccu4eckum AericTBUEM Toraa v ToMbKo Toraa, Koraa CyLecTByoT
npeobpasoBaHua gepeBa cobbITUIA, TaKKe coXpaHsaoLLne nepeMeHHble U 3dhdeKTbl AEUCTBUIA.
(forall (?a) (iff (semiclassical ?a)
(exists (?s1)
(and (occurrence ?s1 ?a)
(forall (?s2)
(implies (and (occurrence ?s2 ?a)
(state_equiv ?s1 ?s2)
(tree_equiv ?s1 ?s2))
(effects_equiv ?a ?s1 ?7s2)))))))
17.5.3 classical
HekoTopoe AeilicTBUe ABMSIETCA KNaccUYecKuM Toraa M TonbKo Toraa, Koraa ero adpdekTsl He 3aBUCAT oT
BbINOSTHEHWA Kakux-nmbo Apyrux AeicTBuiA Ha AepeBe COBLITUNA.
(forall (?a) (iff (classical ?a)
(forall (?s1)
(implies (occurrence ?s1 ?a)
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(exists (?s2)
(and (occurrence ?s2 ?a)
(state_equiv ?s1 ?s2)
(tree_equiv ?s1 ?s2)
(not (effects_equiv ?a ?s1 ?s2))))))))

17.6 N'pammaTuka adpceKkToB AEUCTBUA: COOLITUINHBIE OrpaHUYeHUs

MpammMaTuka onucaHuin npoliecca Ans aceKToB AeNCTBUN: cobbITUe.
< quantum_axiom > ::=
(forall (?s)
(implies (and {< leaf_constrained_axiom > | < inner_constrained_axiom}
< simple_state_axiom >)
< simple_holds_axiom >))
< semiclassical_axiom > ::=
(forall (?s)
(implies (and {< leaf_constrained_axiom > | < inner_constrained_axiom}
< state_axiom >)
< simple_holds_axiom >))

18 JAdochekTbl AENCTBMN: BPEMEHHbIE U COObITUNHbLIE OFrpaHNYeHUA

[aHHbIi pazgen xapakTepuayeT Bee onpeaeneHusi, obycnosneHHble achdekTamm AeNCTBUIN: BpEMEHHbIE U
cobbITUIiHbIE OrpaHKyieHuns. KpuTtepuid, ncnoneayemslii Ans knaccudmkaummn ykazaHHbIX AeUCTBUA: 3aBUCAT UNn
HeT adbcheKTbl HEKOTOPOro AEUCTBMSI TOMLKO OT BPEMEHM BhIMOSHEHWS APYrMX AeACTBUN.

18.1 MpuMnUTUBHaNA Nekcuka adppekTOB AeNCTBUA: BpeMeHHble U COBbITUIHBbIE OrpaHUYeHUA

Tekcuka acbcheKToB AelcTBUIA (BpEMEHHbIE 1 COBLITUAHBIE OrpaHnieHmst) He TpeByeT NPUMUTUBHBIX COOTHO-
LUEHWIA.

18.2 OnucbiBaeMas nekcuka adpcpekToB AeMCTBUN: BpeMeHHbIe U COObITUMHbIE OorpaHMYeHUs

B naHHoM noapasgene onpeaeneHsl creayoLme COOTHOLLEHUS:

- (relativistic ?a);

- (seminewton ?a);

- (newton ?a).

Kaxnoe noHsATUe onpeaensaeTca HedopmanbHoi cemaHTukow u akcomoit KIF.

18.3 Teopumn sigpa, oGycnoeneHHble acddekramu AedcTBUA: BpeMeHHble U COObITUIHbIE
orpaHuyeHus

[nsa aaHHbIX AePUHULIMOHANBHBIX pacLLUMPEHUA HEOBXOAUMBI:
- occtree.th;
- psl_core.th.

18.4 NeduHULMOHaNbHbIe pacluMpeHUs, obycnoBneHHble adpdekTaMu AeUCTBUNA: BpeMeHHble U
CO6bITUIIHBIE OrpaHUYeHUN

[na aaHHbIX pacluMpeHunin Heo6XoaMMbl BXOAHbIE YCNOBUS BINOTHEHUA ASNCTBUIA.
18.5 OnpeaeneHusi aheKTOB AeVUCTBUI: BpeMeHHbIe U COObITUAHbIE OrpaHUYeHus

OnpegeneHbl Hkecneaywwme NOHATUA Anst acpdeKToB ASNCTBUIA: BPEMEHHble U COBbITUHbIE orpa-
HUYEHUA.

18.5.1 relativistic

HekoTopoe aeiicTBue ABNSETCA PENATUBUCTCKUM TOrAa U TONbKO Toraa, koraa ero adpdbekThbl 3aBUCAT OT
BPEeMeHW BbINOSTHEHUS1 APYTMX AeNCTBUI Ha AepeBe cobbITuiA. B ocobeHHocTu ecnu aaHHble adhdeKkTbl CoXpaHaoT-
ca npu npeobpasoBaHusx AepeBa CoBbITUI, COXpaHSIIOLLMX TaKKe WKany oTcHeTa BpeMeH!.
(forall (?a) (iff (relativistic ?a)
(forall (?s1 ?s2)

(implies (and (occurrence ?s1 ?a)
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(occurrence ?s2 ?a)
(begin_equiv ?s1 ?s2)
(tree_equiv ?s1 ?s2))
(effects_equiv ?a ?s1 ?s2)))))
18.5.2 seminewton
HekoTopoe gelicTeue ABNSIETCS NOMYHBIOTOHOBCKUM AeACTBUEM Tor1a U TOMbKO TorAa, Koraa CywecTByoT
npeoBpasoBaHns aepesa cobbITWiA, coxpaHstoLMe Takke LKany oTcHeTa BpeMeHu U adpdexTbl AaHHOro aen-
CTBUS.
(forall (?a) (iff (seminewton ?a)
(exists (?s1)
(and (occurrence ?s1 ?a)
(forall (?s2)
(implies (and (occurrence ?s2 ?a)
(begin_equiv ?s1 ?s2)
(tree_equiv ?s1 ?s2))
(effects_equiv ?a ?s1 ?7s2)))))))
18.5.3 newtonian
HekoTopoe aelicTBre sIBNsieTCs HbIOTOHOBCKUM TOrAa U ToNbKO Toraa, koraa ero adpdpexTbl He 3aBUCAT OT
BpPeMeHMW Ha4ana oTcyeTa BbINMOMHEHUs KakuX-nnbo Apyrix AeCTBUIA Ha aepeBe CoBLITUN.
(forall (?a) (iff (newtonian ?a)
(forall (?s1)
(implies (occurrence ?s1 ?a)
(exists (?s2)
(and (occurrence ?s2 ?a)
(begin_equiv ?s1 ?s2)
(tree_equiv ?7s1 ?s2)
(not (effects_equiv ?a ?s1 7s2))))))))

18.6 MpammaTuka adpcpekToB AeACTBUIA: BpeMeHHble U COBLITUMHbIE OrpaHUYeHUA

MpaMmaTuka onucaHmii npolecca Ans achdekToB AeUCTBUIA: BpeMeEHHbIe U COBLITUIHbIE OrpaHNYeHs.
< relativistic_axiom > ::=
(forall (?s)
(implies (and {< leaf_constrained_axiom > | < inner_constrained_axiom}
< simple_time_axiom >)
< simple_holds_axiom >))
< seminewton_axiom > ::=
(forall (?s)
(implies (and {< leaf_constrained_axiom >| < inner_constrained_axiom}
< time_axiom >)
< simple_holds_axiom >))

19 [epeBo cdnioeHTa

[aHHbI pa3gen xapakrepuayeT Bce onpegeneHust, obycrnosneHHble AepeBoM dntoeHTa. Buibop kputepus,
ucrnonbayemoro ansa knaccudukaumm ykasaHHbIX NepeMeHHbIX, 3aBUCUT OT AeWCTBUIA, NuBo 3agatoLmx, nubo
OTMEHSIIOLLMX 3HAa4YEeHUE HEKOTOPOoI nepemMeHHol (chntoeHTa).

19.1 MpumuTUBHaA nekcuka gepenBa droeHTa
Nekcuka aepesa cnioeHTa He TpebyeT NPUMUTUBHBLIX COOTHOLLEHUIA.
19.2 OnucbiBaeMble COOTHOLLEHUS AepeBa ¢nioeHTa

B naHHoM nogpasaene onpefdeneHbl cnefyoLue COOTHOLLEHUN:
- (achieved ?f ?o0cc);

- (falsified ?f ?0cc);

- (irreversible ?f);
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- (unachievable ?f);
- (bounded ?f).
Kaxgoe noHsaTHe onpeaensieTcst HedpopmarnbHoN cemaHTuko 1 akcuomoii KIF.

19.3 Teopuu agpa, obycnoeneHHble gepeBoM droeHTa

Ansa gaHHbIX AehUHULMOHANBHBIX pacluMpeHnii HeoBXoAUMbI:
- occtree.th;
- psl_core.th.

19.4 edbuHUUMOHanNbHbIE pacluMpeHusi, obycnoBneHHble AepeBoM ¢nioeHTa

[ns gaHHbIX paclwmMpeHunii HeobxoaUMbI:
-occ_precond.def;

- state_precond.def;

- precond.def.

19.5 OnpeneneHun gepeBa cpnoeHTa

Ons gepeea ntoeHTa onpegeneHbl HKecneaytoLLmMe NMoHATUS.
19.5.1 achieved
®ntoeHTa ?f npuobpeTaeT 3HaYeHe (apXUBMPYeTCA) B pesysnbTaTe cobbITUS ?0CC NPU YCITOBUM, YTO OHA He
COXpaHseTcs A0 HacTynneHns cobbITUsI, HO peanbHO coxpaHsieTca nocre cobbITus.
(forall (?f ?occ) (iff (achieved ?f ?occ)
(and (holds ?f ?occ)
(not (prior ?f ?0cc)))))
19.5.2 falsified
PntoeHTa ?f ABNsieTcs hanscudrULMpPoBaHHON (TEPSET 3HaYEHKE) B pesysisTaTe cobbITHsl 20CC NMPU YCIioBuu,
YTO OHa COXPaHSIET 3HAYEHWE A0 HACTYMNEeHUs1 cCoBbITUS, HO TEPSIET €ro NOcne HACTyNIIeHNA COBLITUS.
(forall (?f ?o0cc) (iff (falsified ?f ?occ)
(and (not (holds ?f ?occ))
(prior ?f ?0cc))))
19.5.3 irreversible
dnioeHTa ABNAETCA HEOBPaTMMOW, ecrn oHa HuKkorda He dhanscuduLmpyeTcs.
(forall (?f) (iff (irreversible ?f)
(not (exists (?occ)
(falsified ?f ?occ)))))
19.5.4 nonachievable
PntoeHTa ABNSETCA HeapPXUBMPYEMOW, CNi OHa HWKOrAa He MPUHUMAET HUKAKUX 3Ha4YeHUA.
(forall (?f) (iff (unachievable ?f)
(not (exists (?occ)
(achieved ?f ?0cc)))))
19.5.5 bounded
(forall (?f) (iff (bounded ?f)
(exists (?occ1 ?occ2)
(and (achieved ?f ?occ1)
(falsified ?f ?o0cc2)))))

19.6 NpammaTuka onucaHun npouecca AnA aepesa ¢gpnioeHTa

Hwkecnepayiolve rpamMaTtudeckune yTeepxaeHus onpegensiioT onvcaHys npolecca, ycraHosneHHble B KIF
ana aepesa choeHTa.

20 PacnpepeneHne KOMMNAEKCHbIX OeNCTBUN

HaHHbli pasgen xapakrepuayeT Bce onpegeneHus, o6ycnoeneHHbIe pacripegeneHnem KOMNAeKCHbIX Aei-
cTBuiA. Kputepuii, ncnonbayemblin ANS Knaccudmkaumm ykasaHHbIX AEACTBUIA: OrpaHUYeHo U HeT B HEKOTOPOM
CMbICne gercTBUTENbHOE CoBLITUE, 3aKnovatoLLeecs B BbIMOMHEHUW KOMIIEKCHOTO AENCTBUA.
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20.1 MpuMUTUBHAA NeKcuka pacnpegeneHUa KOMMNIEKCHbIX AeACTBUN
Ilekcuka pacnpegeneHunsi KOMNNeKCHbIX AeACTBUIA He TpebyeT NPUMUTUBHBIX COOTHOLLEHWIA.
20.2 OnuckiBaeMble COOTHOLLEHUA pacnpeaeneHnsa KOMNMeKCHbIX AeCcTBUNA

B naHHoM nogpasgene onpeaeneHbl creayoLle COOTHOLLEHNS:

- (profile ?occ ?a);

- (root_equiv ?a ?occ1 ?occ2);

- (universal ?a);

- (restricted ?a);

- (constrained ?a).

Kaxgoe noHaTue onpegensetcs HedpopmanbHoOW cemaHTukom n akcuomoid KIF.

20.3 Teopuu sgpa, obycnoBneHHble pacnpeaeneHUeM KOMMNIeKCHbIX AeUCTBUN

[nsa aaHHbIX AeHUUMOHANBHBIX paclUMPEHNA HeOOXOAMMbI:
- occtree.th;
- psl_core.th.

20.4 flebuHuuMoHanbHble pacliupeHUs, o6ycnoBneHHble pacnpefeneHueM KOMMMEKCHbIX
aencTenn

[na gaHHbIX pacluMpeHuii Heo6XxoanMbI:
-occ_precond.def;

- state_precond.def;

- precond.def.

20.5 OnpepeneHun pacnpegeneHua KOMNAEKCHbIX AeACTBUMN

[Ons pacnpeaeneHunsi KOMIMIEKCHbLIX AeUCTBUI onpedeneHbl Hkecneayowme NOHATUS.
20.5.1 profile
CobbiTe ?occ siBnseTca aneMeHToM npoduna ana 3agaHHoro AeMCTBUS ?a Npu YCNOBWUK, YTO AaHHOE
cobblThe ?0cc ABNAeTCA HavanbHLIM COBLITUEM Ha BETBU AepeBa cobbITUiA, KOTOPOe, B CBOKO oYepedb, SIBNsieTcs
coBbITUIAHO-M30MOPMYECKAM AJ151 BETBM HEKOTOPOro AepeBa AeiCTBUIA, COOTBETCTBYIOLLIETO ASHCTBMIIO ?7a.
(forall (?occ ?a) (iff (profile ?occ ?a)
(exists (?occ1 ?occ2 ?a1)
(and (occurrence_of ?occ1 ?a)
(occurrence_of ?occ ?a1)
(occurrence_of ?occ2 ?a1)
(root_occ ?occ2 ?occt)
(forall (?occ3 ?a2)
(implies (and (subactivity _occurrence ?occ3 ?occ1)
(occurrence_of ?0cc3 ?a2))
(exists (?occ4)
(and (occurrence_of ?occ4 ?a2)
(precedes ?occ ?0ccd)))))))))
20.5.2 root_equiv
[Ba cobbiTus ?0cc! 1 ?0cc2 Ha gepeBe coBbITUIA 3KBUBANEHTHBI KOPHSIMI MO OTHOLLEHUIO K HEKOTOPOMY
AelcTBMIO ?a Torda 1 ToNbKO Toraa, Koraa cyLwecTBYoT cobbiTua ?a, NpedLlecTByoLLMe Kak cobbiTuio ?occt, Tak
1 cobbITnio ?0cc2.
(forall (?a ?occ1 ?occ2) (iff (root_equiv ?a ?occ1 ?o0cc2)
(implies (and (profile ?occ1 ?a)
(profile ?occ2 ?a))
(iff (root ?0cc1 ?a)
(root ?0cc2 ?a)))))
20.5.3 universal
HekoTopoe AeicTare ABNSETCS YHUBEPCANbHbLIM, ECIN BO3MOXHO €ro BeINONHEHWe Koraa-nubo.
(forall (?a) (iff (universal ?a)
(forall (?0cc1 ?0cc2)
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(implies (and (profile ?occ1 ?a)
(profile ?occ2 ?a))
(root_equiv ?a ?occ1 ?0cc2)))))
20.5.4 local
HekoTopoe aelicTBrE ABNSETCA NoKarbHbLIM, ECNV K2XKAO0E ero BbiNoNHeHWe nopoxaaeT cobbITus, He aKBY-
Basl€HTHbIE KOPHAMM,
(forall (?a) (iff (local ?a)
(forall (?a1)
(exists (?occ1 ?0cc2)
(and (occurrence_of ?occ1 ?a1)
(occurrence_of ?o0cc2 ?a1)
(profile ?occt ?a)
(profile ?occ2 ?a)
(not (root_equiv ?a ?occ1 ?0cc2)))))))
20.5.5 restricted
HekoTopoe aelcTBre ABNSAETCA CBA3AHHbLIM, €CNI A5 HEro CyLLEecTBYIOT Apyrue AeNCTBYS, SKBUBANEHT-
Hbl€ KOPHSIMU.
(forall (?a) (iff (restricted ?a)
(and (exists (?a1)
(forall (?occ1 ?0cc2)
(implies (and (occurrence_of ?occ1 ?a1)
(occurrence_of ?0cc2 ?a1)
(profile ?occ1 ?a)
(profile ?occ2 ?a))
(root_equiv ?a ?occ1 ?0cc2))))
(exists (?a2 ?occ3 ?occd)
(and (occurrence_of ?occ3 ?a2)
(occurrence_of ?0cc4 ?a2)
(profile ?0cc3 ?a)
(profile ?occ4 ?a)
(not (root_equiv ?a ?occ3 ?0cc4)))))))

20.6 MpammaTHKa onucaHui nNpoLecca pacnpegeneHns KOMMIEKCHbIX AeACTBUIA

HwxecnegytoLue rpammaTiyeckue yTeepXKaeHu s onpeaensioT onmcaHus npouecca, yctaHosneHHble B KIF
Ans pacnpegeneHnsa KOMMNEeKCHbIX AeUCTBUNA.
< universal_axiom > ::= (forall (?s)
(implies (legal ?s)
<distribution_formula>))
< restricted_axiom > ::= (forall (?s)
(implies < successor_axiom >
< distribution_formula>))
< distribution_formula > ::= (exists (?occ)
(and (occurrence ?occ ?a)
(root_occ ?s ?occ)))

21 OcHOBaHHOe Ha COCTOAHUM pacnpegeneHne KOMNNEKCHbIX AeACTBUN

HaHHbI pa3gen xapakrepusyeT Bce onpeaeneHusl, 0bycrnoBneHHble 0CHOBAHHLIM Ha COCTOSIHUM pacnpeae-
neHeM KOMNNEeKCHbIX AeUCTBUIA. KpuTepuia, ncrnosnb3yemMblii Ans knaccudukaumm ykasaHHbIX AeUCTBUA: 3aBUCUT
UNW HET AeUCTBUTENbHOE coBbITUE, 3aKniovaroLLLieecs B BbINOMHEHUN KOMNNEKCHbLIX AEACTBUIA, OT COCTOAHUA A0
BbINOSTHEHUSA YKa3aHHbIX AeNCTBUIA.

21.1 NpuMUTUBHAA NeKcUKa OCHOBaAHHOIO Ha COCTOSIHUM pacnpefeneHUsi KOMNAeKCHbIX AeUCTBUN

Nekcrka ocHOBaHHOTO HA COCTOAHWUU pacnpeaeeHNs KOMMMEKCHbIX AEUCTBUIA He TpeByeT NPUMUTUBHLIX
COOTHOLLEHUN.
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21.2 OnucbiBaeMble COOTHOLLEHUA OCHOBAHHOrO Ha COCTOAAHUU pacnpedeneHUA KOMMEeKCHbIX
AenucTBun

B paHHoM noapasaene onpegeneHb! creyoLlue COOTHOLLIEHUS:

- (trigger ?a);

- (partial_trigger ?a);

- (nontrigger ?a).

Kaxxgoe noHsTue onpeaensetca HedopmanbHoi cemaHTukowm n akcuomoii KIF.

21.3 Teopum, o6ycnoBneHHble OCHOBaHHbLIM Ha COCTOSIHUM pacnpegeneHMeM KOMMMNeKCHbIX
AencTBUN

[na paHHol Teopumn HeobXoaANMbI:
- occtree.th;
- psl_core.th.

21.4 fledomHULMOHaNbHBbIE pacluMpeHus, o6ycnoBneHHble 0OCHOBaHHbLIM Ha COCTOSIHUKN
pacnpegeneHMeM KOMMMEKCHbIX AeNCTBUA

[na gaHHLIX pacluMpeHuin Heo6xoaUMbI:
-occ_precond.def;

-state_precond.def;

- precond.def.

21.5 OnpepeneHns OCHOBaHHOrO Ha COCTOSIHUU pacnpeaeneHns KOMNMeKCHbIX AeUCTBUIA

[1ns1 OCHOBaHHOIO Ha COCTOAHUW pacnpeaeneHUst KOMNEKCHbLIX ASNCTBUIA onpeeneHbl HkecneayoLme
MOHSATNS.
21.5.1 trigger
HekoTopoe geficTere ABNAETCA MHULUMPYIOLLMM NPU YCNOBUW, YTO €CNU KorAaa-nnbo aa cobblTus cornacy-
tOTCA MO COCTOSAHWIO, TO OHU COrNacylTCA U NO COBLITUAM.
(forall (?a) (iff (trigger ?a)
(forall (?occ1 ?0cc2)
(implies (and (profile ?occ1 ?a)
(profile ?occ2 ?a)
(state_equiv ?occ1 ?0cc2))
(root_equiv ?a ?occ1 ?occ2)))))
21.5.2 partial_trigger
HekoTopoe gelicTB1e SABNSAETCSI YACTUHHO MHULIMMPYIOLLIMM MPUY YCITOBWK, YTO CYLLLECTBYIOT cOBbITUS, corna-
CyroLLMecst Kak Mo COCTOSIHUIO, TaK U MO COBbITUAM.
(forall (?a) (iff (partial_trigger ?a)
(and (exists (?occ1)
(forall (?occ2)
(implies (and (profile ?occ1 ?a)
(profile ?occ2 ?a)
(state_equiv ?occ1 ?occ2))
(root_equiv ?a ?occ1 ?0cc2))))
(exists (?occ3 ?occd)
(and (profile ?occ3 ?a)
(profile ?occ4 ?a)
(state_equiv ?occ3 ?occ4)
(not (root_equiv ?a ?occ3 ?0cc4)))))))
21.5.3 nontrigger
HekoTopoe fAeiicTBUE SIBNSIETCS] HEUHULMMPYHOLLIMM TOTAa WU TOMNBKO TOrAA, KOrAa coxpaHsioLaa cobbITus
nepecTaHoBKa NepemMeHHbIX SIBsieTCs TPUBUANbHOM.
(forall (?a) (iff (nontrigger ?a)
(forall (?occ1)
(implies (profile ?occ1 ?a)
(exists (?0cc2)
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(and (profile ?occ2 ?a)
(state_equiv ?occ1 ?occ2)
(not (root_equiv ?a ?occ1 ?0cc2)))))))

21.6 lpammaTKa onucaHUM npouecca ANsi OCHOBAHHOrNO Ha COCTOSIHUM pacnpegeneHus
KOMMNIeKCHbIX AeNCTBUIA

HwxkecneaytoLe rpammaTdeckue yTeepXaeHu s onpeaensioT onMcaHus npouecca, yctaHoneHHble B KIF
ANA OCHOBAHHOrO HAa COCTOSIHUW pacripeAeneHnst KOMNIIEKCHbIX AeNCTBUIA.
< trigger_activity > ::=  (forall (?s)
(implies < simple_state_axiom >
<distribution_formula>))
< partial_trigger > ::= (forall (?s < variable >+)
(implies < state_axiom >
< distribution_formula>))

22 BpeMmeHHOe pacnpegeneHne KOMMNMEeKCHbIX OeACTBUMA

OarHbIli pasgen xapaktepurayeT Bce onpeerieHus1, 06ycrnoBneHHbIe BpeMeHHbIM pacnpegeneHuemM Komr-
NeKcHbIX AencTBUA. KpuTtepuid, ucnonb3yemblv Ans knaccudukaLmm ykasaHHbIX 4eACTBUI: 3aBUCUT UNW HET Aeit-
CTBUTENBHOE BbINOSTHEHME HEKOTOPOrO KOMMMEKCHOrO AeCTBUS OT BPeMEHU BbINMOMHEHUS yKa3aHHOro AENCTBUS.

22.1 NpuMUTUBHAA NeKcuKa BpeMeHHOro pacnpegeneHusi KOMMEeKCHbIX AeUCTBUN
Jlekcuka BpeMeHHOro pacnpegeneHns KOMNIeKCHbIX AeCcTBUA He TpebyeT NPUMUTUBHBIX COOTHOLLEHWUIA.
22.2 OnuckiBaeMble COOTHOLLIEHUA BPEMeHHOro pacrnpeaeneHnus KOMMNMEeKCHbIX 4eMCTBUNA

B aaHHoM noapaspgene onpeaeneHsl cneaytolime COOTHOLLEHUS:
- (launch ?a);
- (partial_launch ?a),
- (rigid_launch ?a).
Kaxgoe noHsTue onpepensaetcs HepopmansHoW ceMaHTukow 1 akcuomoid KIF.

22.3 Teopum, o6ycnoBneHHble BpeMeHHbIM pacnpegeneHueM KOMMIEKCHBIX AeicTBUA

Ilnsa aaHHo Teopumn HeobXxoANMbI:
- occtree.th;
- psl_core.th.

22.4 flebuHULMOHaNbHbIE pacliMpeHusi, o6ycnoBneHHble BpeMeHHbIM pacnpeaeneHuem
KOMIMIIEKCHbIX AeUCTBUMA

[nsa gaHHLIX pacluMpeHuii HeobxoanMbI:
-occ_precond.def;

-state_precond.def;

- precond.def.

22.5 OnpegeneHusa BpeMeHHOro pacnpeaeneHuUsi KOMNMEeKCHbIX AeACTBUNA
[ns BpemeHHoOro pacnpeaeneHs KOMNNEKCHbIX AeCTBUIA onpeaeneHbl HkecnedyoLwme NOHATUS.

22.5.1 launch
HexoTopoe feicTBre SIBNSIETCA 3anyCcKatoLLMM MPUW YCII0BUU: €CNW U TONBKO eCrn Koraa-nnbo Asa cobbITus
COINacyloTCs No BpeMeHn Havyana oTcyeTa, TO OHU COrnacyloTCs U NO BbINOMHEHUIO YKa3aHHbIX ASNCTBUIA.
(forall (?a) (iff (launch ?a)
(forall (?o0cc1 ?0cc2)
(implies (and (profile ?occ1 ?a)
(profile ?occ2 ?a)
(begin_equiv ?occ1 ?o0cc2))
(root_equiv ?a ?occ1 ?0cc2)))))
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22.5.2 partial_launch
HekoTopoe aelicTBue ABMSAETCS YacTUHHO 3anyckaloLWwmMM Toraa U ToNbKo Toraa, Koraa cyLecTByoT cobbl-
TUA, COrnacyloLLMecs Kak no BpeMeHW Havana oTcyeTa, Tak U Mo BbIMOMHEHUIO YKa3aHHbIX AeUCTBUNA.
(forall (?a) (iff (partial_launch ?a)
(and (exists (?occ1)
(forall (?0cc2)
(implies (and (profile ?occ1 ?a)
(profile ?occ2 ?a)
(begin_equiv ?occ1 ?0cc2))
(root_equiv ?a ?occ1 ?0cc2))))
(exists (?occ3 ?occh)
(and (profile ?occ3 ?a)
(profile ?occ4 ?a)
(begin_equiv ?occ3 ?0cc4))
(not (root_equiv ?a ?occ3 ?occ4)))))))
22.5.3 rigid_launch
HekoTopoe AelicTBUE SIBNSIETCSA XECTKO 3arnycKatoLLUM Toraa U ToNbKO TOrAa, Koraa coxpaHsiowwana cobbitne
Mo BPeMEeHHOM LLKare nepectaHoBKa ABNAETCA TPUBUASILHON.
(forall (?a) (iff (rigid_launch ?a)
(forall (?o0cc1)
(implies (profile ?occ1 ?a)
(exists (?occ2)
(and (begin_equiv ?occ1 ?occ2)
(not (root_equiv ?a ?occ1 ?o0cc2)))))))

22.6 N'pammaTuKa onucaHuin Npouecca Ans BpeMeHHOro pacrnpegeneHUs KOMNMeKCHbIX AeCTBUN

HwxecneaytoLlye rpaMmmaTideckue yTeepXaeHusi onpeaensioT onMcaHus npouecca, yctaHoneHHble B KIF
ANs BpeMeHHOoro pacnpefeneHnUa KOMMNEKCHbIX ASUCTBUNA.
< simple_launch_activity > ::= (forall (?s)
(implies < simple_time_axiom >
< distribution_formula>))
< partial_launch_activity > ::= (forall (?s < variable >+)
(implies < time_axiom >
< distribution_formula>))

23 CmellaHHOe pacnpegeneHne KOMMNNEKCHbIX AeACTBUN

[aHHbIN pasgen xapakTepusyeT Bee onpeaeneHns, 0bycnoBneHHble cMeLLlaHHbIM pacnpegeneHnem Komn-
NeKcHbIX AercTBUA. KpuTepnid, ncnornb3yemslii Ans knaccudpukaumm ykasaHHbIX AEACTBUIA: 3aBUCAT UMK HET Aony-
CTVMble COBLITUS OT COCTOSIHWS! 40 BbINOMHEHUS AEUCTBUIA U OT BpeMeHW BbINONHEHNS! AaHHbLIX AEACTBUIA.

23.1 NMpuMUTUBHaAA NeKkcuka cMellaHHOTro pacnpeaeneHusi KOMMeKCHbIX AeACTBUNA
Ilekcuka cmeLLiaHHOTO pacrpeaeneH st KOMMNEKCHbIX ASACTBUIA He TpebyeT NPUMUTUBHBLIX COOTHOLLEHWUIA.
23.2 OnucbiBaeMble COOTHOLLEHUSI CMELUAHHOTO pacnpeaeneHus KOMNAEKCHbIX AeACTBUIA

B naHHom noapaspene onpeaeneHsl cneayowme COoTHOLLEHUS:

- (conditional_trigger ?a);

- (partial_conditional_trigger ?a);

- (unconditional_trigger ?a).

Kaxgoe noHsiTue onpegensietcsl HecphopmManbHoOW ceMaHTUko 1 akcuomon KIF.

23.3 Teopum aapa, o6ycnoBneHHble CMeLaHHbIM pacnpegeneHueM KOMNMEKCHbIX AeAcTBUN

[lnsa aaHHo Teopumn HeobxoAUMBI:
- occtree.th;
- psl_core.th.
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23.4 NedoHULMOHaNbHbIE pacliMpeHusi, ob6ycnoBneHHble CMelaHHbIM pacrnpegeneHuem
KOMMIeKCHbIX AerncTBMi

[ns gaHHbIX pacluMpeHnii HeobXxoanMbl:
-occ_precond.def;

- state_precond.def;

- precond.def.

23.5 OnpepeneHus cMellaHHOro pacnpeaernieHUA KOMNNEKCHbIX AeNCTBUIA

OnpegeneHbl HKecneayoLLmMe NOHATUS ANsi CMeLLaHHOro pacnpeaeneHns KOMMNIeKCHbIX AeNCTBUN.
23.5.1 conditional_launch
HekoTopoe aeiicTBUe sBNSETCA YCIIOBHO 3anycKaroLwum AeiCTBUEM NPU YCIIOBUM, YTO €CIIU U TONLKO ecru
koraa-nnbo Asa cobbITUSA COrNacyroTCs Mo COCTOSHMIO 1 NO BPEMEHU Hauana oTcHeTa, To OHU cornacyoTcsl U no
COBLITUAM.
(forall (?a) (iff (conditional_launch ?a)
(forall (?o0cc1 ?0cc2)
(implies (and (profile ?occ1 ?a)
(profile ?occ2 ?a)
(state_equiv ?occ1 ?occ2)
(begin_equiv ?occ1 ?occ2))
(root_equiv ?a ?occ1 ?0cc2)))))
23.5.2 partial_conditional_launch
HekoTopoe gelicTBMe SABNSETCS YAaCTUYHO YCIOBHO 3anycKalowmmM AeNcTBUEM MPU YCNOBUM, YTO eCiin 1
TONbKO €CIU CYLLECTBYIOT COBLITUS, COrNacoBaHHbIE N0 COCTOAHUIO U N0 BPEMEHU Havana oTcyeTa, TO OHU Takke
COrnacytoTcs U No cobbITUSM.
(forall (?a) (iff (partial_conditional_launch ?a)
(and (exists (?occ1)
(forall (?0cc2)
(implies (and (profile ?occ1 ?a)
(profile ?occ2 ?a)
(state_equiv ?occ1 ?occ2)
(begin_equiv ?occ1 ?occ2))
(root_equiv ?a ?occ1 ?0cc2))))
(exists (?occ3 ?occ4)
(and (profile ?occ3 ?a)
(profile ?occ4 ?a)
(state_equiv ?occ3 ?occd)
(begin_equiv ?occ3 ?occ4)
(not (root_equiv ?a ?occ3 ?occ4)))))))
23.5.3 unconditional_launch
HekoTopoe aelicTBue siBnsieTcsl 6e3ycrnioBHO 3arnyckaloLuMM Torga U TonbKo Toraa, Korga coxpaHsioluas
cobbITWe NnepecTaHoBKa, COXpaHSItOLLLAsI TAKKe COCTOSIHUE U BpEMS, ABNSIETCS TPUBMATBHO.
(forall (?a) (iff (unconditional_launch ?a)
(forall (?occ1)
(implies (profile ?occ1 ?a)
(exists (?occ2)
(and (profile ?occ2 ?a)
(state_equiv ?occ1 ?0cc2)
(begin_equiv ?occ1 ?occ2)
(not (root_equiv ?a ?occ1 ?0cc2)))))))

23.6 NpammaTnka onucaHui NnpoLecca Ansi CMellaHHoro pacnpeaeneHusi KOMNMIeKCHbIX AeUCTBUN

HwxkecneayroLme rpaMMaTyeckie yTBEPKAEHVS oNpeaensioT onvcaHust npoLecca, yctaHosrneHHble B KIF
AN cMeLaHHoro pacnpeaeneHns KOMMIeKCHbIX AeCTBUA.
< conditional_launch_activitiy > ::= (forall (?s ?s2)
(implies < simple_mix_axiom >
<distribution_formula>))
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< partial_conditional_launch > ::= (forall (?s ?s2 < variable >+)
(implies < mix_formula >
< distribution_formula>))

24 Bapwauunsi KOMNMEeKCHbIX AeNCTBUNA

[aHHbIA pasaen xapakrepusyeT Bce onpeaeneHns, 0bycnosneHHble Bapuauyeid KOMMIEKCHbIX ASUCTBUIA.
Kputepuid, ncnonbayembiii Ana knaccudmkaummn ykasaHHbIX AeCTBUA: orpaHUyeHbl U HET COBLITUSE HEKOTOPOro
KOMIIEKCHOIO AeCTBUSI.

24.1 MNMpuMUTUBHAA NeKcUkKa BapuaLum KOMNNEKCHbIX eACTBUIA
Jlekcurka Bapuaumy KOMNAEKCHbIX AeNCTBUIA He TpebyeT NPUMUTUBHBIX COOTHOLUEHWIA.
24.2 OnucbiBaeMble COOTHOLLEHUA BapuaLUu KOMNIEeKCHbIX AeUCTBUNA

B naHHom nogpasperne onpeaeneHsl cneaytowme COOTHOLLEHUS:

- (min_equiv ?occ1 ?occ2 ?a);

- (uniform ?a);

- (variegated ?a);

- (multiform ?a).

Kaxxgoe noHsaTtne onpegensietca HecopmarnbHOM ceMaHTukon n akcuomon KIF.

24.3 Teopuun, o6ycnoBneHHble Bapuauuen KOMNEKCHbIX AeUCTBUN

[nsa aaHHbIX Teopuii HeOBX0AUMBI:
- occtree.th;
- psl_core.th.

24.4 NecdpuHULMOHanNbHbIE pacliupeHus, oGycnoBneHHble BapMauvein KOMMNEKCHbLIX 4eNCTBUA

[ns gaHHBIX pacluMpeHuin Heo6XoaAUMbI:
-occ_precond.def;

- state_precond.def;

- precond.def.

24.5 OnpepneneHnAa BapuaLMm KOMNNEKCHbIX 4eUCTBUA

[ns Bapraumm KOMINeKCHbIX AeUCTBUIA onpeaeneHbl HUKecneayoLme noHTUS.

24.5.1 min_equiv

[Ba MYHUManbHbIX AepeBa AencTBUl AN cobbiTUA ?a ABNAOTCA U3OMOPMUUECKUMU, €CNN KaXKA0E U3 HUX
MoOXeT BbITb BCTPOEHO B APYroe Kak cocTaBnsioLlee Aepeso.
(forall (?occ1 ?0cc2 ?a) (iff (min_equiv ?occ1 ?occ2 ?a)
(and (subtree_embed ?occ1 ?0cc2 ?a)

(subtree_embed ?occ2 ?occ1 ?a))))

24.5.2 uniform

HekoTopoe aelicTBUE SIBNSIETCA OAHOPOAHLIM, €CINU BCE €ro MUHMMarnbHbIe AepeBba ASWCTBUIN ABNSIOTCA
n30MOopUHECKUMN.
(forall (?a) (iff (uniform ?a)
(forall (?occ1 ?0cc2)

(implies (and (root ?occ1 ?a)
(root ?occ2 ?a)
(min_equiv ?occ1 ?occ2 ?a)))))

24.5.3 variegated

HekoTopoe aelicTBue ?a ABNAeTCA BapbUPOBAHHLIM, €CNA BCE €r0 MUHUManbHble AepeBbs AeicTBui
(c coBbITUIHO-3KBMBATNEHTHLIMU KOPHEBLIMM COBLITUSIMW ) ABASIOTCSA U30MOPOUHECKUMMN.
(forall (?a) (iff (variegated ?a)
(and (exists (?a1)

(forall (?o0cc1 ?0cc2)
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(implies (and (occurrence_of ?occ1 ?a1)
(occurrence_of ?occ2 ?a1)
(root ?occ1 ?a)
(root ?occ2 7a))
(min_equiv ?occ1 ?occ2 ?7a))))
(exists (?a2 ?occ3 ?occd)
(and (occurrence_of ?0cc3 ?a2)
(occurrence_of ?occ4 ?a2)
(root ?occ3 ?a)
(root ?0ccd ?a)
(not (min_equiv ?occ3 ?occd ?a)))))))
24.5.4 multiform
HekoTopoe gelicTBre sBNsieTcst MHOroo6pasHbIM, ecrin CyLLEeCTBYHOT HensoMopdudeckue aepesba Aeit-
CTBUIA C COBLITUINHO-3KBUBAINEHTHLIMU KOPHEBLIMU COBLITUSIMN.
(forall (?a) (iff (multiform ?a)
(forall (?a1 ?occ1)
(implies (and (root ?occ1 ?a)
(occurrence_of ?occ1 ?at))
(exists (?occ1 ?occ2)
(and (occurrence_of ?occ1 ?a1)
(occurrence_of ?0cc2 ?a1)
(root ?occ1 ?a)
(root ?occ2 ?a)
(not (min_equiv ?occ1 ?occ2 ?a))))))))

24.6 NpammaTuKa onucaHUin Npouecca Ansa BapuaLuMu KOMNMEeKCHbIX AeUCTBUNA

HwxecneaytoLue rpammaTdeckue yTeepXaeH s onpeaensitoT onMcaHus npouecca, yctaHosneHHble B KIF
ANs BapraLmy KOMNIeKCHbIX AeNCTBUNA.
< uniform_axiom > ::= (forall (?s1 ?s2)
(iff (do < term > ?s1 ?s2)
<variation_formula >+))
<variegated_axiom > ::= (forall (?s ?s2 < variable >+)
(iff (do ?a ?s1 ?s2)
<occ_variation_formula >+))
< variation_formula > ::= (exists (< variable >*)
(and (subactivity < term > < term >)
(do < term > ?s1 ?s2)))
< occ_variation_formula > ::= (implies < successor_axiom >
<variation_formula >)

25 OcHoBaHHas Ha COCTOSIHUM BapuaLuMu KOMNNEKCHbIX AeNCTBUMN

OaHHbIN pasfen xapaktepuayeT BCe onpegeneHns BapuaLmm KOMMNeKcHbIX 4eACTBUIA, OCHOBAHHOW Ha Co-
crosHuN. Kputepuid, ncrnonb3yemslil Ans KnaccudmkaLmm ykasaHHbIX 4eACTBUIA: 3aBUCST UK HET cobbITus OT
COCTOSIHWSA 40 BbINOMHEHWS YKa3aHHbIX AeACTBUNA.

25.1 NpuMuTUBHAA NeKcuka 0CHOBaHHOW Ha COCTOSIHUM BapuaLUM KOMMNEKCHbIX AeACTBUNA

Nekcvka ocHOBaHHON Ha COCTOAHUW BapUaLM KOMNIEKCHbIX AENCTBUIA He TpebyeT NPUMUTUBHBIX COOTHO-
LLIEHWA.

25.2 OnucbiBaeMble COOTHOLLEHUS OCHOBAHHOM Ha COCTOSIHUM BapyaLMn KOMNSIEeKCHbIX AeUCTBUN

B paHHOM nogpasaene onpegeneHbl cneayoLue COOTHOLLEHUS:
- (conditional ?a);
- (partial_conditional ?a);
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- (rigid_conditional ?a).
Kaxxgoe noHsaTUe onpeaensetcs HecdopmanbHOM ceMaHTUkon 1 akcuomont KIF.

25.3 Teopum, 06ycnoBneHHble OCHOBaHHON Ha COCTOAHUU BapuaLUU KOMMNNEKCHbIX AeACTBUN

[lnsa naHHoW Teopumn HeobxoaNMbI:
- occtree.th;
- psl_core.th.

25.4 NledpmHULMOHaNbLHbIE pacluMpeHUs, oGycnoBneHHble OCHOBaHHOM Ha COCTOSIHUM Bapuauuu
KOMMIEKCHbIX AeACTBUMA

[ns AaHHLIX pacLUMPeHUin HeobXxoanMbI:
-occ_precond.def;

-state precond.def;

- precond.def.

25.5 OnpeaeneHns 0OCHOBAHHOM Ha COCTOSIHMM BapuaLUMKU KOMMMEKCHbIX AeNCTBUA

[nsa OCHOBaHHOA Ha COCTOSIHUM BapuauMy KOMINEKCHLIX AeWCTBUIA onpeaerneHsl Hukecneaywowue
MOHATUS.
25.5.1 conditional
HekoTopoe aeiicTBUe SIBNSIETCA YCSIOBHBIM NPU criedytoLeM orpaHUieHn: Kakue-nnbo Asa ero MUHUManb-
HbIX AepeBa AeNCTBWI ABNSAOTCS U30MOPHUIECKUMIA, €CIM KOPHU COrNAacoBaHbI MO COCTOSIHUIO.
(forall (?a) (iff (conditional ?a)
(forall (?occ1 ?occ2)
(implies (and (root ?occ1 ?a)
(root ?occ2 ?a)
(state_equiv ?occ1 ?0cc2))
(min_equiv ?occ1 ?o0cc2 ?a)))))
25.5.2 partial_conditional
HekoTopoe AelicTBue ABNSETCS HYACTUYHO YCIIOBHBIM, €CIIW CYLLECTBYIOT soMopduyeckne MUHUManbHbIe
AepeBbs AENCTBUIA, cornacoBaHHbIE MO COCTOSIHULO.
(forall (?a) (iff (partial_conditional ?a)
(and (exists (?occ1)
(forall (?occ2)
(implies (and (root ?occ1 ?a)
(root ?0cc2 ?a)
(state_equiv ?occ1 ?occ2))
(min_equiv ?occ1 ?occ2 ?a))))
(exists (?occ3 ?occd)
(and (root ?occ3 ?a)
(root ?occ4 ?a)
(state_equiv ?occ3 ?occd)
(not (min_equiv ?occ3 ?0c4)))))))
25.5.3 rigid_conditional
HekoTopoe AeicTBuUe SIBNSIETCS XKECTKO YCNOBHbLIM, €CIU ANs1 KAXKA0r0 KOPHEBOTO COBLITUSI MUHUMASIbHOTO
ANepeBsa AeCTBUN (Ans AeACTBUA ?a) CYLLECTBYIOT Apyrie CobbITUSI, COrNIacoBaHHbIE MO COCTOSHUIO, AIBASIOLLIE-
MYCSl KOPHEM HEM3OMOPIUYECKOrO MUHUMAILHOTO AepeBa AeCTBUN.
(forall (?a) (iff (rigid_conditional ?a)
(forall (?occ1)
(exists (?o0cc2)
(and (root ?occ1 ?a)
(root ?0cc2 ?a)
(state_equiv ?occ1 ?occ2)
(not (min_equiv ?occ1 ?occ2 ?a)))))))
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25.6 N'pammaTuka onuMcaHuin npouecca Anss OCHOBaHHOMW Ha COCTOSIHUM BapuaLUnU KOMMMEKCHbIX
AenucTBun

HwxecneaytoLpe rpammaTyeckvie yTeepXKaeH st onpeaensitoT onvcaHus npolecca, yctaHoBneHHble B KIF
ANsi OCHOBaHHOW Ha COCTOAHUM BapuaLLMm KOMMNIEKCHbIX AeACTBUIA.
< conditional_activity > ::= (forall (?s ?s2)
(iff (do ?a ?s ?s2)
< simple_conditional >))
< partial_conditional > ::= (forall (?s ?s2 < variable >+)
(iff (do ?a ?s 7s2)
< conditional_formula >))
< simple_conditional > ::= (implies < simple_state _axiom >
<variation_formula >)
< conditional_formula > ::= (implies < state_axiom >
<variation_formula >)

26 BpemeHHas Bapmauusi KOMMNMEKCHbIX AeUCTBUNA

[aHHbI pazgen xapakTepusyeT Bce onpegerneHus, 00ycnoBneHHbIe BpeMeHHOW Bapuauuvei KOMNAeKCHbIX
AelictBuiA. Kputepuid, ncnonbayemblii Ans knaccudgukaumy ykazaHHbIX ASACTBUIA: 3aBUCAT UMK HET cobbITusA, npea-
cTaBnsioLme cobol BbIMONTHEHWE COCTaBMSAIOLWMX AeNCTBUA HEKOTOPOro KOMIIIEKCHOMO AENCTBUSA, TONLKO OT Bpe-
MEHW BbINOMHEHWUS1 yKa3aHHOTO AEUCTBUS.

26.1 NpuMUTUBHaAA NeKcUKa BpeMeHHOM BapuaLMM KOMMIeKCHbIX A4eACTBUNA
Jlekcuka BpemeHHoI BapuaLmm KOMMSIEKCHbIX AeCTBUIA He TpebyeT NPUMUTUBHBIX COOTHOLLEHWUIA.
26.2 OnucbiBaeMble COOTHOLUEHUA BpeMeHHOW BapuaLMu KOMIIIeKCHbIX AeUCTBUNA

B aaHHoM nogpasgene onpedeneHsbl cnegytoLime COOTHOLLEHUST:

- (time_conditional ?a);

- (partial_time_conditional ?a);

- (rigid_time_conditional ?a).

Kaxxgoe noHATUE onpeaensieTcs HedpopmansHo cemaHTukom n akcuomoit KIF.

26.3 Teopun, o6ycrnoBneHHble BpeMeHHOW Bapuauuen KOMNIEeKCHbIX AeACTBUN

[na naHHo Teopumn HeobxoanMbl:
- occtree.th;
- psl_core.th.

26.4 JecdbmHULMOHaNbHbIe pacluupeHus, o6ycrnoBneHHble BpeMeHHOW Bapuauuen KOMNIeKCHbIX
AencTBun

[ns gaHHbIX paclMpeHunin HeobxoanUMBbl;
-occ_precond.def;

- state_precond.def;

- precond.def.

26.5 OnpegeneHnsa BpeMeHHON BapuaLMu KOMMNNEKCHbIX AeUCTBUN

Onsa npegoTepallaemMblx YCNOBWIA BbINONHEHUS AENCTBUIN onpeaeneHbl HuKecneayoLye NoHATUs.
26.5.1 time_conditional
KomnnekcHoe feficTBYE SIBNSIETCS BpEMEHHbBIM YCIOBHBIM NpY CriedyioLLieM yCrnoBun: kakne-nnbo asa ero
MWHUMASTBHBIX AepeBa AeNCTBUIA ABNSIOTCA U30MOPMUYECKUMU, ECNN UX KOPHU COTMacykoTCs N0 BpeMeHu Hava-
naortcyera.
(forall (?a) (iff (time_conditional ?a)
(forall (?occ1 ?occ2)
(implies (and (root ?occ1 ?a)
(root ?occ2 ?a)
(begin_equiv ?occ1 ?o0cc2))
(min_equiv ?occ1 ?occ2 ?a)))))
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26.5.2 partial_time_conditional
KomMnnekcHoe gelicTBUe ABMNAGTCS YacTUYHO BPEMEHHBIM YCIIOBHBIM TOorAa W ToMbKo Toraa, Koraa cylle-
CTBYIOT COXpaHsitoLLie coBbIT/E NepecTaHOBKY,
(forall (?a) (iff (partial_time_conditional ?a)
(and (exists (?occ1)
(forall (?0cc2)
(implies (and (root ?occ1 ?a)
(root ?0cc2 ?a)
(begin_equiv ?occ1 ?o0cc2))
(min_equiv ?occ1 ?occ2 ?7a))))
(exists (?occ3 ?occd)
(and (root ?0cc3 ?a)
(root ?o0ccd ?a)
(begin_equiv ?occ3 ?occd)
(not (min_equiv ?occ3 ?oc4)))))))
26.5.3 rigid_time_conditional
KomnnekcHoe AecTBME ABNSETCS XXECTKUM BpeMeHHbLIM YCIOBHbIM TOrda W TONbKO TorAa, Korda coxpaHsto-
Lwast cobbITWE No BPeMeHHO LLKane nepecTaHoBKa ABNSETCA TPUBMANBLHON.
(forall (?a) (iff (rigid_time_conditional ?a)
(forall (?occ1)
(exists (?0cc2)
(and (root ?occ1 ?a)
(root ?0cc2 ?a)
(begin_equiv ?occ1 ?occ2)
(not (min_equiv ?occ1 ?occ2 ?a)))))))

26.6 N'pammaTuKa onMcaHuil npouecca Ans BpeMeHHOM Bapuauumn KOMNMNeKCHbIX 4eMCTBUNA

HwxecneaytoLme rpammaTiyeckme yTBepXKAEHWS ONpeaensiioT onucaHus npouecca, ycraHoeneHHsle B KIF
ANs BpeMeHHO BapuaLyn KOMMNEKCHbIX ASACTBUIA,
< time_conditional_activity > ::= (forall (?s ?7s2)
(iff (do ?a ?s ?s2)
< simple_time_conditional >))
< partial_time_conditional > ::= (forall (?s ?s2)
(iff (do ?a ?s ?7s2)
<time_conditional_formula >))
< simple_time_conditional > ::= (implies < simple_time_axiom >
<variation_formula >)
< time_conditional_formula > ::= (implies < time_axiom >
<variation_formula >)

27 CmelwwaHHas Bapvaumsa KOMNAEKCHbIX 4eNCTBUN

HaHHbIi pasgen xapakTtepuayeT Bce onpegeneHus, 06ycnoBneHHble cMelliaHHOW BapyaLen KOMNIEKCHbIX
Aencteui. Kputepuid, ucrnonbayemMblvi 4na knaccudukaumm ykazaHHbIX AEACTBUIA: 3aBUCST UKW HET COBLITURA, 3aK-
noyaloLLMecs B BbIMOMHEHUM COCTaBMSIOLLMX AEACTBUIN HEKOTOPOrO KOMMIEKCHOTo AEACTBUS, OT COCTOSIHUS A0
BbIMOMHEHWUA AeNCTBUIA U OT BpeMeHU BbINOMHEHNS AaHHbIX ASACTBUNA.

27.1 NpuMUTUBHAA NeKcUKa cMellaHHOW Bapuauuu KOMNNEKCHLIX AeicTBUIA
Nekcuka cMewaHHOW BapuaLmy KOMMIEKCHBIX AEACTBUN He TpebyeT MPUMUTUBHBLIX COOTHOLLEHWIA.
27.2 OnucbiBaeMble COOTHOLLEHUA CMEeLLaHHOW Bapuauun KOMMNNeKCHbIX AeMCTBUIA

B naHHoMm noapasaene onpefdeneHbl cnegytowmue COOTHOLEHUS:

- (mixed_conditional ?a);

- (partial_mixed_conditional ?a);

- (rigid_mixed_conditional ?a).

Kaxxpoe noHATUe onpegenseTca HedopmanbHoi cemaHTukow n akcuomoit KIF.
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27.3 Teopun, o6ycnoBneHHble CMeLlaHHON Bapuauuen KOMNEeKCHbIX AeACTBUNA

[lna aaHHOW Teopuu HeobxoanMBI:
- occtree.th;
- psl_core.th.

27.4 fledbmHUUMOHanNbHbIE pacluMpeHun, o6ycnoBneHHble CMellaHHOM BapvaLyei KOMNIeKCHbIX
AenucTBun

[na gaHHbIX pacluMpeHni HeoGxoanMbI:
-occ_precond.def;

- state_precond.def;

- precond.def.

27.5 OnpeaeneHUn cMelaHHOW Bapuauun KOMNEKCHbIX AeNCTBUIA

[ns cMelwaHHOW BapuaLmmn KOMNSIEKCHLIX ASNCTBUI OnNpeaeneHbl HUKeCneaytoLLme NoHSITUS.
27.5.1 mixed_conditional
HekoTopoe AeicTBUE ABNAETCA CMELLIaHHLIM YCNOBHLIM TOrAa U TONbKO Toraa, koraa kakue-nubo asa ero
MWHUManbHBIX AepeBa AeNCTBUI ABNAIOTCA U30OMOPDUIECKUMU U UX KOPHU COrNAcyoTCs MO COCTOSIHUIO U BpeMe-
HW Ha4ana aekcTBuYS.
(forall (?a) (iff (mixed_conditional ?a)
(forall (?o0cc1 ?0cc2)
(implies (and (root ?occ1 ?a)
(root ?occ2 ?a)
(begin_equiv ?occ1 ?occ2)
(state_equiv ?occ1 ?o0cc2))
(min_equiv ?occ1 ?occ2 ?a)))))
27.5.2 partial_mixed_conditional
HekoTopoe aeicTBUE ABNSIETCA YACTUYHO CMELLaHHLIM YCNOBHBIM TOr4a U TOSTLKO TOrAA, Koraa cyLuecTsy-
0T MUHUManbHbIe U3oMopduyeckie aepeBbst ASACTBUIA M X KOPHU COTIACOBaHbLI MO COCTOSIHWIO U MO BpEMEHU
Ha4Yana gencTeui.
(forall (?a) (iff (partial_mixed_conditional ?a)
(and (exists (?occ1)
(forall (?0cc2)
(implies (and (root ?occ1 ?a)
(root ?0cc2 ?a)
(begin_equiv ?occ1 ?0cc2)
(state_equiv ?occ1 ?0cc2))
(min_equiv ?occ1 ?occ2 ?a))))
(exists (?occ3 ?occd)
(and (root ?occ3 ?a)
(root ?0ccd ?a)
(begin_equiv ?occ1 ?0cc2)
(state_equiv ?occ3 ?occ4)
(not (min_equiv ?occ3 ?0c4)))))))
27.5.3 rigid_mixed_conditional
HekoTopoe faelicTMe ABNSAETCS KECTKUM CMEeLLaHHbIM YCITOBHbLIM TOrAa U TOSLKO TOrAa, Koraa coxXpaHsiio-
e cobbITe NepecTaHoBKN, MOMEHTLI BDEMEHU W COCTOSIHUE SIBMSIHOTCSI TPMBUATbHBIMM.
(forall (?a) (iff (rigid_mixed_conditional ?a)
(forall (?occ1)
(exists (?o0cc2)
(and (root ?occ1 ?a)
(root ?0cc2 ?a)
(begin_equiv ?occ1 ?0cc2)
(state_equiv ?occ1 ?occ2)
(not (min_equiv ?occ1 ?occ2 ?a)))))))
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27.6 N'pammaTtuka onucaHUi NpoLlecca AnsA cMellaHHOW Bapuauum KOMMIEeKCHbIX 4eCTBUN

HwxecneaytoLuve rpammaTtdeckue yTBepXKAEHUS onpeaensaoT onucaHust npolecca, yctaHoeneHHble B KIF
Ans NpefoTBPaLLaeMbIX YCIOBWIA BbINONHEHUS AEACTBUIA.
< mixed_conditional > ::= (forall (?s ?s2)
(iff (do ?a ?s ?s2)
< simple_mix_conditional >))
< partial_mixed_conditional > ::= (forall (?s ?s2 < variable >+)
(iff (do ?a ?s ?7s2)
< mix_conditional_formula >))
< simple_mix_conditional > ::= (implies < simple_mix_axiom >
<variation_formula >)
< mixed_conditional_formula > ::= (implies < mix_axiom >
<variation_formula >)

28 BcTpoeHHble AENCTBUA: NNaHbI

[aHHbI paszgen xapakTepuyayeT Bce onpegeneHnsl, o06ycnoBneHHble BCTPOEHHLIMU AeACTBUSAMU: MNNaHbI.
Kputepui, ncnonbayembii Ans knaccudmrkaumm ykazaHHbIX 4EACTBUA: 3aBUCSIT UMW HET CODLITUSI HEKOTOPOTO KOM-
MreKCHOro AenUCTBUSA OT COCTOSIHUS B TEHEHMWE BbIMOTHEHUS yKa3aHHOIO AeNCTBUSI.

28.1 MpUMUTUBHAA NeKCUKa BCTPOEHHbIX AeACTBUW: NNaHbl
Ilekcuka BCTPOEHHbIX AeACTBUIA (NaHoB) He TpebyeT NPUMUTUBHBIX COOTHOLLEHWIA.
28.2 OnucbiBaeMble COOTHOLLEHUsS1 BCTPOEHHbIX 4eUCTBUIA: NNaHbI

B naHHOM noapasgene onpeaeneHsl cneaytoLne COOTHOWEHUA:

- (preventable ?a);

- (possibly_preventable ?a);

- (unpreventable ?a) .

Kaxgoe noHsTue onpenensetcs HedpopmMansHol cemaHTukol 1 akcuomoid KIF.

28.3 Teopuu, o6ycnoBneHHble BCTPOEHHLIMU AEACTBUSIMU: NNaHbl

[ns gaHHoM Teopumn HeobXxoanMbI:
- occtree.th;
- psl_core.th.

28.4 [lebMHULUMOHaNbHbIe pacluupeHusi, o6ycrnoBreHHble BCTPOEHHbIMU AeACTBUAMU: NiaHbl

Ona aaHHbIX pacLuMpeHmnin HeobxoauMbI:
-occ_precond.def;

- state_precond.def;

- precond.def.

28.5 OnpeaeneHusi BCTPOEHHbIX 4eACTBUNA: NIlaHbl

[nsi BCTpoeHHbIX ASNCTBUI (MNaHOB) onpeaeneHbl HKecneayoLme NoHATUS.
28.5.1 plan
HekoTopoe aepeBo AeNCTBUIA C KOPHEBLIM COBLITUEM 7S SIBNAETCA NaHoM Toraa U TOMNbKO Torda, Korga Bee
cornacoBaHHbIE MO COCTOAHUIO COBbLITUS B MakCMMansHOM BCTPOEHHOM nogdepeBe cornacyroTcs Mexay coboi.
(forall (?s) (iff (plan ?s)
(forall (?a ?s1 ?s2)
(implies (and (root ?s ?a)
(embed_tree ?s1 ?s2 ?s ?a)
(state_equiv ?s1 ?7s2))
(subocc_equiv ?s1 ?s2 ?s 7a)))))
28.5.2 nondet_plan
HekoTopoe AepeBo AefcTBIiA ¢ KOPHEBLIM COBLITUEM 7S ABMSAETCA HeAeTePMUHMPOBAHHLIM M1aHoOM Toraa
1 TONbKO TOrAa, Koraa CyLLECTBYHT COrNacoBaHHble Mo COCTOAHUIO COBLITUS, 3aKoYaoLLMecst B BbINMOMHEHUN
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COCTaBMALNX ASACTBUN B MaKCUManbHOM BCTPOEHHOM NoaaepeBe, KOTopble Takke COornacoBaHbl U Mexay
coboii.
(forall (?s) (iff (nondet_plan ?s)
(exists (?a ?7s1 ?s3 7s4)
(and (root ?s ?a)
(forall (?s2)
(implies (and (embed_tree ?s1 ?s2 ?s ?a)
(state_equiv ?s1 ?s2))
(subocc_equiv ?s1 ?s2 ?s ?a))))

(state_equiv ?s3 ?s4)

(embed_tree ?s3 ?s4 ?s5 ?a)

(not (subocc_equiv ?s3 ?s4 ?s5 ?a))))))

28.5.3 unplan
HekoTopoe AepeBo AEUCTBUIN C KOPHEBLIM COBLITUEM ?S AIBNAETCA HENMaHOBLIM TOrAa U TONLKO Toraa,
Korda Ans KaJoro cornacoBaHHOro Mo COCTOSAHWIO COBLITUA CyLecTBYeT Apyroe cobbiThe, CBA3AaHHOE C COCTaB-
NALWMM AENCTBUEM, HO OTIIMHHOE OT YKa3aHHOro.
(forall (?s) (iff (unplan ?s)
(forall (?s1 ?a)
(implies (root ?s ?a)
(exists (?s2)
(and (embed_tree ?s1 ?s2 ?s ?7a)
(state_equiv ?s1 ?s2)
(not (subocc_equiv ?s1 ?s2 ?s ?a))))))))

28.6 N'pammaTuka onMcaHui npolecca ANA BCTPOEHHbIX AeACTBUIA: NNaHbl

HwxecneayoLpe rpammaTideckve yTBepXaeHWs onpeaensaoT onucaHus npouecca, yctaHoBneHHble B KIF

ONs1 BCTPOEHHbIX ASACTBUWIA: NNAHOB.
<plan_axiom > :=  (forall (?s ?0cc < variable >*)

< simple_plan_axiom >)
< nondet_plan_axiom > ::= (forall (?s ?occ < variable >+)

< nondet plan_axiom >))
< plan_formula > ::= (implies < subocc_formula >

< simple_state axiom >)
< simple_plan_axiom > ::= < plan_formula> |

(and < simple_plan_axiom > < simple_plan_axiom >+)
< nondet_plan_formula > ::= (implies < subocc_formula >

< state_axiom >)

<nondet_plan_axiom > ::= <nondet_plan_formula> |

(and <nondet_plan_axiom > < nondet_plan_axiom >+)

29 BcTpoeHHble AeUCTBUA: BPEMEHHOW pa3opoc

HaHHbIV pazgen xapakrepusyeT Bee onpeaeneHus, obycroBrneHHble BCTPOEHHbIMU AeNCTBUSIMU: BpeMEH-
HoW pasbpoc. Kputepuii, ucnonbayembiit Ans knaccudukaLmm ykasaHHbIX 4eACTBUIA: 3aBUCAT WU HET cobblTus
HEeKOTOPOro KOMMIIEKCHOro AENCTBUS OT BpEMEHM BbINONTHEHWS COCTaBSIOLLMX AeNCTBUIA B NpoLiecce BbIMOoSIHe-
HUS1 yKa3aHHOro KOMMMEKCHOro AeNCTBUS.

29.1 MNMpUMUTUBHAA NeKcuKa BCTPOEHHbIX 4eACTBUNA: BpeMeHHOoM pa3bpoc
Jlekcuka BCTPOEHHbIX AeACTBUI (BPEMEHHOI pasbpoc) He TpebyeT NPUMUTUBHBIX COOTHOLLEHWIA.
29.2 OnucbiBaeMble COOTHOLLEHUSA BCTPOEHHbIX AeUCTBUN: BpeMeHHOW pazbpoc

B naHHom nogpaspene onpegeneHsl crieqytolme COOTHOLEHUA:

- (preventable ?a);

- (possibly_preventable ?a);

- (unpreventable ?a).

Kaxxgoe noHsiTue onpegensetca HedopmanbHoi cemaHTukow n akcomoit KIF.
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29.3 Teopum, o6ycnoBneHHble BCTPOEHHbIMU AEUCTBUSIMU: BpeMeHHOMN pa3bpoc

[na paHHoW Teopumu HeoGXoANMBI:
- occtree.th;
- psl_core.th.

29.4 flecbMHMUMOHaANbHbIE pacliupeHusl, o6ycnoBneHHble BCTPOEHHbIMU OEeACTBUAMM:
BpeMeHHon pa3bpoc

Ona AaHHLIX pacLuMpeHmnii HeobXxoauMbI:
-occ_precond.def;

- state_precond.def;

- precond.def.

29.5 OnpeaeneHus BCTPOEHHbLIX AeCTBUIA: BpeMeHHoI pa3bpoc

[ns BCcTpoeHHbIX AeNCcTBUIA (BpeMeHHOoI pa3bpoc) onpeaeneHbl HUxXecneaytoLme NoOHATUSA.
29.5.1 spread
HekoTopoe cobbiTve ?occ aensieTcs pa3bpocom Toraa 1 TonbKo Toraa, Korga kaxaoe cobbiTue orpaHuieHo
Mo BPeMeHW.
(forall (?occ) (iff (spread ?occ)
(forall (?a ?s1 ?s2 ?s3)
(implies (and (occurrence_of ?occ ?a)
(root_occ ?s3 ?occ)
(subactivity_occurrence ?s1 ?occ)
(iso_occ ?s1 7s2)
(embed_tree ?s1 ?s2 783 ?a)
(begin_equiv ?s1 ?s2))
(subocc_equiv ?s1 ?s2 ?s3 ?a)))))
29.5.2 partial_spread
HexkoTtopoe cobbITue ?0cc ABnsSeTCA YacTUYHBIM pa3bpocoM Toraa v TONbKO TOrAa, Koraa HeKoTopble cocTaB-
nsoLLpe AecTBNA CoBbITUA ?0CC OrpaHNYEHbI MO BPEMEHU.
(forall (?occ) (iff (partial_spread ?occ)
(exists (?a ?s ?s1 ?s3 ?7s4)
(and (occurrence_of ?occ ?a)
(root_occ ?s ?occ)
(subactivity_occurrence ?s1 ?occ)
(forall (?s2)
(implies (and (iso_occ ?s1 ?s2)
(embed_tree ?s1 ?s2 ?s ?a)
(begin_equiv ?s1 ?s2))
(subocc_equiv ?s1 ?s2 ?s ?a))))
(subactivity_occurrence ?s3 ?occ)
(iso_occ ?s3 7s4)
(begin_equiv ?s3 ?s4)
(embed_tree ?s3 ?s4 ?s ?a)
(not (subocc_equiv ?s3 ?s4 ?s ?a))))))
29.5.3 tight
HekoTopoe cobbiThe 0cc? SABNSAETCA YaCTUYHO NAOTHLIM TOrAa W TOMLKO TOrAa, Koraa HYU OHO U3 COCTaBNS-
IOLLUX AENCTBUI COBBLITUA ?0CC HE OrpaHNYeHo No BpeMeH!.
(forall (?occ) (iff (tight ?occ)
(forall (?s ?s1 ?a)
(implies (and (occurrence_of ?occ ?a)
(root_occ ?s ?occ)
(subactivity_occurrence ?s1 ?occ))
(exists (?s2)
(and (iso_occ ?s1 ?s2)
(embed_tree ?s1 ?s2 ?s ?a)
(begin_equiv ?s1 ?s2)
(not (subocc_equiv ?s1 ?s2 ?s ?a))))))))
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29.6 'pammaTurKa onucaHuUin NpoLecca ANs BCTPOEHHbIX AeUCTBUN: BpeMeHHOI pa3bpoc

HwxecneaytoLme rpammaTiyeckme yTBepXaeHys onpeaensioT onncaHus npouecca, ycraHosneHHsle B KIF

ONsi BCTPOEHHbIX AEACTBUIA: BpeMeHHOo pasbpoc.
< spread_axiom > ::= (forall (?s ?occ < variable >*)

< simple_spread_axiom >)
< partial_spread_axiom > ::= (forall (?s ?occ < variable >+)

< partial_spread_axiom >))
< spread_formula > ::= (implies < subocc_formula >

< simple_time_axiom >)
< simple_spread_axiom > ::= < spread_formula> |

(and < simple_spread_axiom > < simple_spread_axiom >+)
< partial_spread_formula > ::= (implies < subocc_formula >

< time_axiom >)

< partial_spread_axiom > ::= < partial_spread formula> |

(and < partial_spread_axiom > < partial_spread_axiom >+)

30 Bapuauusa HegenumbIX BBepX OAeNUCTBUNA

JaHHbIN pasgen xapakTepuayeT Bce onpeaeneHuns, 0bycrnoBrieHHble Bapuauuveit Hegenumblx BBepX ae-
CTBUMA.

30.1 NMpuMuTMBHaAA nNekcuka BapuaLuu HegenUMbIX BBEPX ACACTBUNA

Jlekcuka Bapvaumm HegenuMbIX BBEPX AENCTBUIN He TpebyeT NPUMMTUBHBIX COOTHOLWEHWIA. Kputepuid, nc-
nonb3yeMblii 4N Knaccudmkaumm ykasaHHbIX 4eACTBUIA: 3aBUCAT UMW HET BXOAHbIE YCNOBUA HEAETUMbIX Aeit-
CTBMIA OT BXOAHbIX YCITOBUIA CynepaercTBUI AN yKa3aHHOro ASACTBUS.

30.2 OnucbiBaeMble COOTHOLUGHUS Bapuauumn HeaenMMbIX BBepX AeNCTBUN

B naHHoM noapasgene onpeaeneHsl cneayoLlMe COOTHOLLEHUA:
- (state_filter ?a);

- (partial_state_filter ?a);

- (rigid_state_filter ?a);

- (time_filter ?a);

- (partial_time_filter ?a);

- (rigid_time_filter ?a);

- (state_nonfilter ?a);

- (partial_state_nonfilter ?a);

- (rigid_state_nonfilter ?a);

- (time_nonfilter ?a);

- (partial_time_nonfilter ?a);

- (rigid_time_nonfilter ?a).

Kaxxgoe noHsATe onpegensieTcs HechopmMarbHOW cemaHTukol 1 akcuomoit KIF.

30.3 Teopuun, obycnoBneHHble Bapuauuen HeaenuMbIX BBEpPX AeNCTBUNA

[na paHHol Teopumn HeoBxoanMbI:
- occtree.th;
- psl_core.th.

30.4 JedmHMUMOHANBbHbIE pacluMpeHusi, obycnoBneHHble Bapuauuend HedenUMbIX BBepXx
AencTeun

AN gaHHbIX paclumMpeHuii HeoBxoaMbI:
-occ_precond.def;

- state_precond.def;

- precond.def.

30.5 OnpegeneHus BapvauuuM HegenUMbIX BBepX AeNCTBUN
[lns Bapnauun Hegenumbix BBEpX AeCTBUIA onpeaeneHbl HukecrneayoLmne NoHATUS.
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30.5.1 state_filter
HekoTopoe HeflenMmoe KoMIMIIeKCHoe AeACTBUE ?a IBNAETCA (hUNLTPOM COCTOSIHWA NPU YCNOBUK: €CNn U
TOMbKO ecnu Kakne-nmbo u koraa-nmbo AonycTumsie cobbITUA ANA AeUCTBUSA ?a cornacoBaHbl Mo COCTOSAHUIO, TO
BCe COCTaBMsiOLLME AeCTBUSI 7a MOTYT AEACTBUTENbHO UMETb MECTO.
(forall (?a) (iff (state_filter ?a)
(forall (?a1 ?s1 ?s2)
(implies (and (subactivity ?a1 ?a)
(poss ?a ?s1)
(poss ?a 7s2)
(state_equiv ?s1 ?s2))
(poss_equiv ?a1 ?s1 ?s2)))))
30.5.2 partial_state_filter
HekoTopoe HegenuMoe KOMMNIeKCHoe AeCTBUE ?a ABNAETCS YaCTUYHBLIM (bUNBTPOM COCTOSIHMSA Torga U
TONbKO TOrAA, Korda CyLLeCTBYIOT AONYCTUMbIE COBLITUS ANs AEWCTBUSI ?a, corNacoBaHHbIE MO COCTOAHUIO, B
KOTOPLIX BCE COCTaBALIME AEUCTBUA ANA ?7a MOTYT AENCTBUTENBHO UMETb MECTO.
(forall (?a) (iff (partial_state_filter ?a)
(and (exists (?s1)
(forall (?s2)
(implies (and (subactivity ?a1 ?a)
(poss ?a ?s1)
(poss ?a ?s2)
(state_equiv ?s1 ?s2))
(poss_equiv ?a1 ?s1 ?s2))))
(exists (?a2 ?7s3 ?s4)
(and (subactivity ?a2 ?a)
poss ?a ?7s3)
poss ?7a 7s4)
state_equiv ?s3 ?s4)
(not (poss_equiv ?7a2 ?s3 ?s4)))))))
30.5.3 rigid_state_filter
HekoTopoe HegenrMoe KoMMIeKcHoe AeACTBYE ?a SIBMNSIETCS KECTKUM hnBTPOM COCTOSIHUA NPU YCIIOBUN:
€CIU 1 TOMbKO ecnu kakve-nnbo u korga-nvbo gonycTumble cobbITUs ANa AeUCTBUS ?a CornacoBaHbl Mo COCTOS-
HWIO, TO CYLLLECTBYIOT COCTaBnsoLLME AeACTBUS AN 7a, KOTOpble He MOryT npoucxoauTb (Crny4aTbes).
(forall (?a) (iff (rigid_state_filter ?a)
(forall (?s1)
(exists (?a1 ?s2)
(and (state_equiv ?s1 ?s2)
(poss ?a ?s1)
(poss ?a ?s2)
(not (poss_equiv ?a1 ?s1 ?s2)))))))
30.5.4 time_filter
HekoTopoe HeenvMoe KoMIIiekcHoe AelcTBUe ?a ABNAeTCA hunbTPOM no BpeMeHU Mpuy YCIoBUM: eCn U
TOnNbKO ecnu kakue-nubo n koraa-nubo gonycTuMble cobbITVSI ANA ?7a COrnacyoTcs No BpeMeHW Hadana otcyeTa,
TO BCe COCTaBNsAOLLME ASACTBUA ANS 72 MOTYT AeACTBUTENBHO NPOUCXOAUTD (CNyYaThes).
(forall (?a) (iff (time_filter ?a)
(forall (?a1 ?s1 ?s2)
(implies (and (subactivity ?a1 ?a)
(poss ?a ?s1)
(poss ?a ?s2)
(begin_equiv ?s1 ?s2))
(poss_equiv 7a1 ?s1 ?s2)))))
30.5.5 partial_time_filter
HekoTopoe Heaenumoe KoMInekcHoe AecTBue ?a ABNAeTca YacTUYHbLIM brunsTpoM No BpeMeHu Torga u
TONbLKO TOrAa, Korja CyLLEeCcTBYIOT A0NYCTUMBIE COBLITUS ANSl 7a, cornacoBaHHbIE Mo BpeMeHW Hayara oTcyeTa, B
KOTOpbIX BCE COCTaBMAOLLME ASACTBUA ANA ?7a MOTYT AENCTBUTENBHO NPOUCXOAUTL (CNy4YaThCes).
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(forall (?a) (iff (partial_time_filter ?a)
(and (exists (?s1)
(forall (?s2)
(implies (and (subactivity ?a1 ?a)
(poss ?a ?s1)
(poss ?7a ?s2)
(begin_equiv ?s1 ?s2))
(poss_equiv ?a1 ?s1 ?s2))))
(exists (?a2 783 ?7s4)
(and (subactivity ?a2 ?a)
(poss ?a ?7s3)
(poss ?a ?s4)
(begin_equiv 7s3 ?s4)
(not (poss_equiv ?a2 ?s3 ?s4)))))))
30.5.6 rigid_time_filter
HekoTopoe HeaenMmoe KoMMnekcHoe AeicTBre ?a ABNAETCS XKECTKUM (PUMLTPOM MO BpeMEH Npu YCHOBUK:
€CIy U TOMbKO ecnin Kakne-nnbo u koraa-nnbo gonycTvmele cobbITUS 4N 7a COrnacyoTcs No BpeMeHU Havana
oTcyeTa, TO CYLLEeCTBYHOT COCTaBsIlOLLME AeCTBUSA AN ?a, KOTOPble HE MOTYT MPOUCXoAUTL (Crny4YaThes).
(forall (?a) (iff (rigid_time_filter ?a)
(forall (?s1)
(exists (?a1 ?s2)
(and (begin_equiv ?7s1 ?s2)
(poss ?a ?s1)
(poss ?7a ?7s2)
(not (poss_equiv ?a1 ?s1 ?s2)))))))
30.5.7 state_nonfilter
HekoTopoe Hefenvmoe KommnnekcHoe AencTBre 7a He ABNAETCA UNLTPOM COCTOSIHUS NPU YCITOBUMW: €CNU U
TONbKO €CW Kakue-nnbo 1 koraa-nvbo AonycTMMble cobbiTUs Anst ?a cornacoBaHbl MO COCTOAAHULD, TO BCe cobbi-
TUA ANSA COCTaBNAOLLMX AEWCTBUIA 7a cornacosaHbl Mo AONYCTUMOCTHU.
(forall (?a) (iff (state_nonfilter ?a)
(forall (?a1 ?s1 ?s2)
(implies (and (subactivity ?a1 ?a)
(not (poss ?a ?s1))
(not (poss ?a ?7s2))
(state_equiv ?s1 ?s2))
(poss_equiv ?a1 ?s1 7s2)))))
30.5.8 partial_state_nonfilter
HekoTopoe Heaenrmoe KomniiekcHoe AeNCTBUE 7a He ABNAETCA YaCTUYHLIM hUNETPOM MO COCTOAHUIO Toraa
W TOMbKO TOrAa, Korga CyLLeCcTBYIOT A0MYCTUMbIE CoBbITVA Anst 7a, COrNacoBaHHbIe MO COCTOAHUIO, B KOTOPLIX BCe
cocTaensioLe AecTBUA ANs ?a cornacosaHbl No A0NYCTUMOCTH.
(forall (?a) (iff (partial_state_nonfilter ?a)
(and (exists (?s1)
(forall (?s2)
(implies (and (subactivity ?a1 ?a)
(not (poss 7a ?s1))
(not (poss ?a ?s2))
(state_equiv ?7s1 7s2))
(poss_equiv ?a1 781 ?7s2))))
(exists (?a2 ?s3 ?7s4)
(and (subactivity ?a2 ?a)
(not (poss ?a ?s3))
(not (poss ?a 7s4))
(state_equiv ?s3 7s4)
(not (poss_equiv ?a2 ?s3 ?s4)))))))
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30.5.9 rigid_state_nonfilter
HekoTopoe Hegenumoe koMnneKcHoe AelcTBME ?7a He SIBNSIETCH XKECTKUM (PUNLTPOM MG COCTOSIHUIO MpU
YCNOBWU: €CNW U TONBKO ecni kakne-nubo v koraa-nubo aonycTumble coBbITUS ANs ?a cornacoBaHbl Mo COCTOos-
HUWIO, TO CYLLECTBYIOT COCTaBnsoLLe AeicTeus Ansa ?a, He cornacoBaHHbIe Mo A0MYCTUMOCTY.
(forall (?a) (iff (rigid_state_nonfilter ?a)
(forall (?s1)
(exists (?a1 ?s2)
(and (state_equiv ?s1 ?7s2)
(not (poss ?a ?s1))
(not (poss ?a ?7s2))
(not (poss_equiv 7a1 ?s1 ?s2)))))))
30.5.10 time_nonfilter
HekoTopoe Hegenvmoe KOMMNeKcHoe AeCTBUE 7a He ABNAETCA OUNETPOM No BpeMEHW NpU YCNOBUK: eCru
1 TONbKO ecnv Kakne-nnbo 1 korda-nubo gonycTumble cobbITys Ans ?a cornacyoTcs Mo BpeMeHn Hadarna oTcdeTa,
TO BCe COBbITUS A5 COCTaBASAOLWMX AENCTBWA Mo ?a corfiacoBaHbl No AONYCTUMOCTY.
(forall (?a) (iff (time_nonfilter ?a)
(forall (?a1 ?s1 ?7s2)
(implies (and (subactivity ?a1 ?a)
(not (poss ?a 7s1))
(not (poss ?a 7s2))
(begin_equiv ?7s1 ?7s2))
(poss_equiv ?al ?s1 ?7s2)))))
30.5.11 partial_time_nonfilter
HekoTopoe Hedenvmmoe KoMnnekcHoe AeNCTBIE ?a He SBMSIETCS YaCTUYHbLIM pUILTPOM MO BpeMeHU Toraa 1
TONbKO TOrAa, Koraa CyLLecTBYIOT AOMYyCTUMbIe COBbITUS ANs ?a, COornacoBaHHbIe MO BPEMEHW Havana oTcyeTa, B
KOTOpbIX BCE COCTABNAOLLME AENCTBUSA AN1A 7a cOrnacoBaHbl Mo A0MYCTUMOCTU.
(forall (?a) (iff (partial_time_nonfilter ?a)
(and (exists (?s1)
(forall (?s2)
(implies (and (subactivity ?a1 ?a)
(not (poss ?a ?s1))
(not (poss ?a ?s2))
(begin_equiv ?s1 ?s2))
(poss_equiv ?7a1 ?s1 ?s2))))
(exists (?7a2 ?s3 7s4)
(and (subactivity ?a2 ?a)
(not (poss ?a ?s3))
(not (poss ?a ?7s4))
(begin_equiv ?7s3 ?s4)
(not (poss_equiv ?7a2 ?s3 7s4)))))))
30.5.12 rigid_time_nonfilter
HekoTopoe Hegenvmoe KOMMNIeKCHoe AeCTBUE 7a He SIBMSIETCA XXECTKUM hUNLTPOM NO BPEMeHM Npu ycrio-
BWW: €CNN U TOMbKO ecnn kakue-nubo u korga-nnbo gonyctumele cobbiTvs gns ?a cornacylotca nNo BpeMeHM
Hauvana otcyeTa, TO CYLLECTBYIOT cocTaBnsowmne AeNCTBUA AN ?a, He cornacoBaHHbIe Mo A0NYCTUMOCTH.
(forall (?a) (iff (rigid_time_nonfilter ?a)
(forall (?s1)
(exists (?a1 ?s2)
(and (begin_equiv ?s1 ?s2)
(not (poss ?a ?s1))
(not (poss ?a ?s2))
(not (poss_equiv ?a1 ?s1 ?s2)))))))

30.6 NpammaTuka onucaHun npouecca AnNA Bapyauuu HefenNnUMbIX BBepX AeNCTBUN

lpammaTuka onucaHnin TEXHONOrMYECKoro nNpoLiecca Ans Knaccos AeNCTBUIA, ONUCkIBaeMbIX AN Bapuauum
adpdpexTa 3aTUpaHNA NonesHbIX AaHHbIX, 3KBUBaNEeHTHa rpammaTtuke obLLero onucaHus npouecca, ycTaHoeneH-
Hon NCO 18629-11.
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31 Bapuauusa HegenuMbIX BHU3 AeNCTBUN

HaHHbIli pasaen xapakTepuayeT Bee onpeaeneHns, o6ycnoBneHHble Bapuauven HegenMblX BHU3 ASACTBUNA.
Kputepuit, cnosnbayembiin Ans Knaccudumkaumm ykasaHHbIX AeVUCTBUA: 3aBUCAT UMW HET BXOAHbIE YCNOBUA Heae-
JIMMOTO KOMMSIEKCHOrO AEACTBUSI OT BXOAHBIX YCNOBUIN COCTaBNSAIIOLLMX €ro AeNCTBUIA.

31.1 NpuMmuTHBHAA NeKcuka Bapuauun HegenUMbIX BHU3 AeACTBUNA
Nekcuka BapraLmu HegeNUMbIX BHU3 AeNCTBUIN He TpebyeT NPUMUTUBHLIX COOTHOLLEHWIA.
31.2 OnucbiBaeMble COOTHOLLEHUS1 BapyUauun HeaenUMbIX BHU3 AeNCTBUN

B aaHHoM nogpasgene onpeaeneHsbl criefyowme COOTHOLWEHUS:
- (state_ideal ?a);

- (partial_state ideal ?a);

- (rigid_state_ideal ?a);

- (time_ideal ?a);

- (partial_time_ideal ?a);

- (rigid_time_ideal ?a);

- (state_nonideal ?a);

- (partial_state nonideal ?a);

- (rigid_state nonideal ?a);

- (time_nonideal ?a);

- (partial_time_nonideal ?a);

- (rigid_time_nonideal ?a).

Kaxgoe noHsTue onpegensieTcs HecpopmarnsHoi ceMaHTuKo 1 akcuomoit KIF.

31.3 Teopuun, o6ycnoBneHHble Bapuauuei HegeNUMbIX BHU3 OeACTBUA

Ons gaHHo Teopun HEOBXOAUMBI:
- occtree.th;
- psl_core.th.

31.4 JeduHnumoHanbHble paclipeHus, o6ycnoBneHHble Bapuauuvein HefleNMUMbIX BHU3 AeAICTBUNA

[ns gaHHbIX pacluMpeHnin HeoBXoanMBbI:
-occ_precond.def;

- state_precond.def;

- precond.def.

31.5 OnpeaeneHna Bapmaumm HegenMMbIX BHU3 AeACTBUIA

Onsi Bapyaummn HegenuMblX BHU3 AEACTBUIA onpeAeneHbl HuKecneayoLwme noHsaTusl.
31.5.1 state_ideal
HekoTopoe Hegenvmoe KoMMnrekcHoe AeiCTBUe ?a AIBNSieTCA AeNCTBUEM C uaearnbHbIM COCTOSHUEM NpU
YCMOBUW: €CIIN 1 TOSbKO ECNN Kakne-nvbo 1 korga-nnbo gonyctumble cobbiTua 4ns ?a cornacoBaHbl Mo COCTOS-
HUIO, TO BCe CynepaencTems Ang ?a cornacosaHbl No AonyCTUMOCTH.
(forall (?a) (iff (state_ideal ?a)
(forall (?a1 ?s1 ?7s2)
(implies (and (subactivity ?a ?a1)
(poss ?a ?s1)
(poss ?a ?s2)
(state_equiv ?s1 ?s2))
(poss_equiv 7a1 ?s1 ?7s2)))))
31.5.2 partial_state_ideal
HekoTopoe Heenvmoe KoMIeKkcHoe AeACTBUe ?a ABNSETCS AeCTBUEM C YaCTUYHO uaeanbHbIM COCTOSA-
HWeM Toraa U TONbKO TOrAa, Koraa CyLLEeCTBYIOT 4ONYCTUMbIEe COBbITUS Ans ?a, cornacoBaHHbIE Mo COCTOSIHUK, B
KOTOPLIX BCE CynepaAevcTBUs ANs ?a cornacosaHbl no 4onyCTUMOCTHU.

45



rOCT P UCO 18629-42—2011

(forall (?a) (iff (partial_state_ideal ?a)
(and (exists (?s1)
(forall (?s2)
(implies (and (subactivity ?a ?a1)
(poss ?a ?s1)
(poss ?a ?s2)
(state_equiv ?7s1 ?s2))
(poss_equiv ?a1 ?s1 ?s2))))
(exists (?7a2 ?s3 7s4)
(and (subactivity ?a ?a2)
(poss ?a ?s3)
(poss ?a ?7s4)
(state_equiv ?s3 ?s4)
(not (poss_equiv ?a2 ?s3 7s4)))))))
31.5.3 rigid_state_ideal
HekoTopoe Hegennmoe KommnekcHoe AeicTBre ?a ABNSAETCS AeNCTBMEM C XKECTKUM naeanbHbIM COCTOSIHM-
€M MpU YCIOBUW: ECNU 1 TONLKO eCnin kakue-nnbo 1 koraa-nnmbo AonycTumble cobbITUA ANA ?a cornacosaHbl No
COCTOSIHWIO, TO CYLLECTBYIOT CyrepAeicTBUs Ans ?a, He cornacoBaHHble Mo AOMyCTUMOCTU.
(forall (?a) (iff (rigid_state_ideal ?a)
(forall (?s1)
(exists (?a1 ?7s2)
(and (state_equiv ?s1 7s2)
(subactivity ?a ?a1)
(poss ?a ?s1)
(poss ?a ?s2)
(not (poss_equiv ?a1 7s1 ?s2)))))))
31.5.4 time_ideal
HekoTopoe Hegennmoe KoMNSiekCHoe AelcTBUe 7a sIBNAeTCA AeACTBUEM, UaeanbHLIM NO BPEMEHU Mpu
YCIOBUW: €CINW W TONBKO ecrin kakvue-nnmbo n korga-nvbo gonycTuMble cobbITUA ANs 7a cornacoBaHbl Mo BpemMeHu
Havana oTcyeTa, TO BCe CynepAeicTBusl 4nA 7a cornacoBaHbl Mo A0NyCTUMOCTY.
(forall (?a) (iff (time_ideal ?a)
(forall (?a1 ?s1 ?s2)
(implies (and (subactivity ?a ?a1)
(poss ?a ?s1)
(poss ?a ?s2)
(begin_equiv ?s1 ?s2))
(poss_equiv ?al ?s1 ?7s2)))))
31.5.5 partial_time_ideal
HekoTopoe Hefenvmoe koMmnsiekcHoe AeiCcTBUe ?a ABMSIETCS YaCTUYHO UaearbHbIM Mo BpeMeHu Toraa u
ToNbKO TOrAa, Korda CyLWwecTBYOT AoNYCTUMbIE COBLITUSI ANst 7a, cornacoBaHHbIE Mo BpEMEHU Hayana oTc4eTa, B
KOTOPbIX BCE CynepaeicTBIA AMs ?a cornacoBaHbl Mo AonyCTUMOCTH.
(forall (?a) (iff (partial_time_ideal ?a)
(and (exists (?s1)
(forall (?s2)
(implies (and (subactivity ?a ?a1)
(poss ?a ?s1)
(poss 7a 7s2)
(begin_equiv ?s1 ?s2))
(poss_equiv ?al ?s1 ?s2))))
(exists (?a2 ?s3 ?7s4)
(and (subactivity ?a ?a2)
(poss ?a 7s3)
(poss ?a ?7s4)
(begin_equiv ?s3 ?s4)
(not (poss_equiv ?7a2 7s3 7s4)))))))
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31.5.6 rigid_time_ideal
HekoTopoe Hegennumoe KOMNNeKCHoe AeiCTBUE ?a SBNAETCH XKECTKO aeanbHbIM Mo BpeMeHW Npy ycro-
BWW: €CINU U TONMBKO eCrn Kakne-nnbo v koraa-nmbo AonycTumble cobbITUA Anst ?a cornacoBaHbl MO COCTOSIHWIO, TO
CYLLIECTBYIOT CynepaeincTeuna Ana ?a, He CornacoBaHHbIe Mo 4OMYCTUMOCTH.
(forall (?a) (iff (rigid_time_ideal ?a)
(forall (?s1)
(exists (?a1 ?s2)
(and (begin_equiv ?s1 ?s2)
(poss ?a ?s1)
(poss ?a ?s2)
(not (poss_equiv ?a1 ?s1 ?s2)))))))
31.5.7 state_nonideal
HekoTopoe HeaenuMoe KoMMneKcHoe AeCTBUE 7a ABNAETCA HenaearnbHbIM Mo COCTOSHUIO MPU YCIIOBUN:
€CJIV 1 TOMNbKO ecnu Kakue-nubo u koraa-nubo aonycTumble cobbiTUA NS ?a cornacoBaHbl Mo COCTOAHUIO, TO BCe
cobbITUsl 4Ns cynepAencTBUiA NO ?a cornacoBaHbl Mo A0NyCTUMOCTY.
(forall (?a) (iff (state_nonideal ?a)
(forall (?a1 ?s1 ?s2)
(implies (and (subactivity ?a ?a1)
(not (poss ?a ?s1))
(not (poss ?a ?s2))
(state_equiv ?s1 ?s2))
(poss_equiv ?a1 ?s1 ?s2)))))
31.5.8 partial_state_nonideal
HekoTopoe Hegenvmoe KOMIeKcHoe AeicTBUe ?a ABNAETCA YaCTUYHO HeuaearnbHbIM Mo COCTOsIHUIO Toraa
1 TONbKO TOrAa, KOrAa CYLLEeCTBYIOT AONYCTUMbIE COBLITUS ANA 7a, CornacoBaHHbIE Mo COCTOAHMIO, B KOTOPLIX BCe
cynepgeincTems No ?a cornacyoTcsi no 4onyCcTUMOCTHU.
(forall (?a) (iff (partial_state_nonideal 7a)
(and (exists (?s1)
(forall (?s2)
(implies (and (subactivity ?a ?a1)
(not (poss ?a ?s1))
(not (poss ?a ?7s2))
(state_equiv ?s1 ?s2))
(poss_equiv ?7a1 ?s1 ?s2))))
(exists (?a2 ?s3 7s4)
(and (subactivity ?a ?a2)
(not (poss ?a ?s3))
(not (poss ?a ?s4))
(state_equiv 7s3 ?s4)
(not (poss_equiv ?a2 ?s3 ?7s4)))))))
31.5.9 rigid_state_nonideal
HekoTopoe Hegenumoe KoMMNIekcHoe AeNCTBUE ?a ABMSETCS XKECTKO HemaeanbHbIM Mo COCTOSIHUAIO MpK
YCNOBWW: €CIN 1 TOSNbKO eCn Kakne-ninbo v koraa-nnbo gonycTumMble coBLITUS AN ?a cornacoBaHsl Mo COCTOS-
HWtO, TO CYLLECTBYIOT CyrepAercTBUs No ?a, He cornacoBaHHbIe Mo AoNYCTUMOCTH.
(forall (?a) (iff (rigid_state_nonideal ?a)
(forall (?s1)
(exists (?a1 7s2)
(and (state_equiv ?s1 ?7s2)
(not (poss 7a ?7s1))
(not (poss ?a ?s2))
(not (poss_equiv ?a1 ?s1 ?s2)))))))
31.5.10 time_nonideal
HekoTopoe Hefenvmoe KoMMnnekcHoe AelicTene ?a sABNsSieTcs HengealbHbIM Mo BPEMEHW MpY YCIOBUM:
€CI1 U TOMbKO ecnun kKakue-nnbo u korga-nubo gonyctumble cobbiTs ANs ?a COrnacyoTesl Mo BpeMeHn Havana
oTcyeTa, TO Bee cobbITWA AN cynepaencTBUin Mo ?a cornacyoTea no AonyCTUMOCTH.

47



FOCT P UCO 18629-42—2011

(forall (?a) (iff (time_nonideal ?a)
(forall (?a1 ?s1 ?s2)
(implies (and (subactivity ?a ?a1)
(not (poss ?a 7s1))
(not (poss ?a ?s2))
(begin_equiv ?7s1 ?s2))
(poss_equiv ?a1 ?7s1 ?7s2)))))
31.5.11 partial_time_nonideal
HekoTopoe Hedenumoe KOMMNEKCHoe AerCcTBYE ?a SIBNSETCS YacTUYHO HeraearbHLIM Mo BpemeHu Toraa
1 TOMbKO TOrAa, Koraa CyLLEecTBYIOT AoNyCTUMbIE COBLITUA ANA ?a, corniacoBaHHbIE Mo BpeMeHW Hadyana oTcyeTa,
B KOTOPbIX BCe CynepaeincTBus no ?a cornacosaHbl o 4onyCTUMOCTU.
(forall (?a) (iff (partial_time_nonideal ?a)
(and (exists (?s1)
(forall (?s2)
(implies (and (subactivity ?a ?a1)
(not (poss ?a ?s1))
(not (poss ?a ?s2))
(begin_equiv ?s1 ?s2))
(poss_equiv ?a1 ?s1 ?s2))))
(exists (?a2 ?7s3 ?s4)
(and (subactivity ?a ?a2)
(not (poss ?a 7s3))
(not (poss ?a ?s4))
(begin_equiv ?s3 ?s4)
(not (poss_equiv 7a2 ?s3 7s4)))))))
31.5.12 rigid_time_nonideal
HekoTopoe Heagenvmoe KoMnnekcHoe AeCTBUE ?a IBNSAETCS XKeCTKO HeuaeanbHbIM Mo BpeMeHW Npuy ycno-
BUW: €Cn 1 TOMbKO ecnn Kakne-nnbo n koraa-nnbo aonyctumble cobbiTvs Ans ?a cornacyloTca No BpeMeHU
Hayana oTcyeTa, TO CYLLECTBYIOT cynepAeicTBuUs ANns ?a, He COorfacoBaHHbIe Mo AONYCTUMOCTH.
(forall (?a) (iff (rigid_time_nonideal ?a)
(forall (?s1)
(exists (?a1 ?s2)
(and (begin_equiv ?s1 ?s2)
(subactivity ?a ?a1)
(not (poss ?a ?s1))
(not (poss ?a ?s2))
(not (poss_equiv ?a1 ?s1 ?s2)))))))

31.6 M'pammaTKKa onucaHuiA Npouecca Ans BapMauun HeaAeNUMbIX BHU3 AeACTBUIA

MpammatiKka onncaHuin TEXHONOMYECKoro npoLecca Anst KNaccoB AeUCTBUN, oNucbiBaeMbIX B Bapuauum
HedenVMbIX BHW3 AeCTBUIA, SKBUBANIEHTHA rpaMmMaTuke o6LLLEero onMcaH1st TEXHOOMMYECKoro rnpoLecca B COoT-
BeTcTBMM ¢ MICO 18629-11.

32 BxoaHble yCroBUSi COBMECTHbIX AeNCTBUMA

OaHHbI pasgen xapakrepuayeT Bce onpeaeneHus, 06ycnoBneHHbIe BXOAHbIMU YCNOBUAMU COBMECTHbIX
aencteuii. Kputepuid, ucnonbayembiil Anst knaccudmkaumm ykazaHHbIX 4EACTBUA: COXPAHAOTCS UNW HET BXOAHbIE
YCNOBUS 3a4aHHOIO HeAENMMOro AEACTBUA COCTABOM COBMECTHbLIX AEACTBUIA.

32.1 NpuMUTUBHaAA NeKcuka BXOAHbIX YCNOBUA COBMECTHbIX AeUCTBUNA
Jlekcrka BXOAHbIX YCITOBWIA COBMECTHbIX AEUCTBUIN He TpebyeT NPpUMUTUBHBIX COOTHOLLEHWIA.
32.2 OnucbiBaeMble COOTHOLLEHUSI BXOAHbLIX YCNOBUA COBMECTHbIX AeUCTBUN

B aaHHoM nogpasaene onpegeneHsl cnegyowme COOTHOLWEHUS:
- (preserved_filter ?a ?a1 ?s);
- (noninterfering ?a);
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- (unterfering ?a);

- (imperial ?a);

- (global_interfere ?a).

Kaxgoe noHsiTue onpegensetca HecdpopmanbHoW ceMaHTukow 1 akcuomoid KIF.

32.3 Teopuu, o6ycnoBneHHble BXOAHLIMU YCIOBUSIMA COBMECTHbIX AeCTBUN

[lna aaHHo Teopun HeObXoANUMbI:
- occtree.th;
- psl_core.th.

32.4 JedpuHuumoHanbHble pacwupeHus, o6ycnoBneHHble BXOAHbIMUA YCIMOBUSIMU COBMECTHbIX
OencTBui

[ns gaHHbIX paclumpeHuin HeobxoanuMbl:
-occ_precond.def;

- state_precond.def;

- precond.def.

32.5 OnpepeneHnsa BXOAHbLIX YCNOBUW COBMECTHbLIX ASUCTBUIA

[N BXOAHbLIX YCITOBUIA COBMECTHbIX ASNCTBUI onpeaeneHbl Hkecneaylowme MoHATUNA.
32.5.1 preserved_filter
OelicTeus ?a 1 7a1 aBNATCA aNeMeHTaMmy coxpaHeHHoro counbsTpa Toraa u TonbKo Toraa, Koraa fonycTu-
Mble cobbITUsI Kakoro-nnbo cynepaencTeua AnA ?a CoXpaHeHbl ykasaHHbIM COCTaBOM COBMECTHbIX Aeit-
cTBUWI Cc ?7a1.
(forall (?a ?a1 ?s) (iff (preserved_filter ?a ?a1 ?s)
(forall (?a2)
(implies (subactivity ?a ?a2)
(iff (poss 7a2 ?s)
(poss (conc ?a2 ?a1) 7s))))))
32.5.2 noninterfering
HekoTopoe AeiicTere 9BNSETCA HEMPENATCTBYOLLMM TOrAa U TONMbKO Torga, Korga kaxaoe Hegenvmoe gein-
CTBVE SIBMSAETCA 371eMEHTOM COXpaHeHHOoro chunesTpa ¢ ?a.
(forall (?a ?s) (iff (noninterfering ?a ?s)
(forall (?a1)
(implies (atomic ?a1)
(preserved filter ?a ?a1 ?s)))))
32.5.3 interfering
HekoTopoe AeicTBre sIBNSIeTCA NPEnATCTBYIOLMM TOr4a U TONbKO Torda, Koraa CyLLecTBYeT HeKoTopoe
HedenvMmoe AeCTBUe, He SBNSAOLLEECS SNIEMEHTOM HEKOTOPOro CoxpaHeHHoro unsrpa ¢ ?a.
(forall (?7a ?s) (iff (interfering ?a 7s)
(exists (?a1)
(and (atomic ?a1)
(not (preserved_filter ?a ?a1 ?s))))))
32.5.4 imperial
HekoTopoe aeicTBUE ABNSETCS UMNEPCKMM TOrAA U TONBKO Toraa, Koraa He CyLLecTBYeT HelenuMoro Aeit-
CTBUS1, SIBMSAOLLErOCst aNeMEeHTOM CoXpaHeHHoro cunsTpac ?a.
(forall (?a ?s) (iff (imperial ?a ?s)
(forall (?a1)
(implies (atomic ?a1)
(not (preserved _filter ?a ?a1 ?s))))))
32.5.5 global_interfere
HekoTopoe geiicTBue siBnsieTcs rmobanbHO NpensaTCTBYOWMUM TOr1a U TONbKO Toraa, koraa Bce cobbiTust
Ans ?7a MeloT oAMHaKoBbIE CoXpaHeHHble hunbTpbl 4Nd ?7a.
(forall (?a ?s) (iff (global_interfere ?a)
(forall (?a1)
(implies (atomic ?a1)
(forall (?s1 ?s2)
(iff (preserved_filter ?a ?a1 ?s1)
(preserved_filter ?a ?a1 ?s2)))))))
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32.6 NpammaTuKa onucaHWi NpoLecca Ansi BXOAHbIX YCNOBUA COBMECTHbIX AeACTBUA

paMmaTuka onucaHuin TEXHONOrMYecKoro npoLiecca Ans KNnaccoB AeNCTBUIA, OnUcbIBaeMbIX [151sl BapyaLin
BXOAHbIX YCIIOBWI COBMECTHbIX AeMCTBUIA, SKBUBASIEHTHA rpaMMaTUKe 06LLIEro onMcaHUs TEXHOIOMMYECKOoro Nnpo-
Lecca B cootBeTcTBUN ¢ UCO 18629-11.

33 3drhekTbl COBMECTHLIX AEUCTBUNA

OaHHbIN pasgen xapaktepusyeT Bce onpegeneHus, 0bycrnoBneHHble addeKkramm COBMECTHbIX AEACTBUN.
KpuTepuia, ncnonssyembii 4ns knaccudukaLmm ykasaHHbIX AeNCTBUIA: coXpaHeHbl unu HeT acbdekTbl HeaeNMMMBbIX
[elCTBUIA COCTAaBOM COBMECTHbIX AENCTBUIA.

33.1 MpumutuBHan nekcuka acheKToB COBMECTHBLIX ACUCTBUMA
Jlekcvika adpheKToB COBMECTHbIX AEUCTBUIA He TpebyeT NPUMUTUBHBLIX COOTHOLLEHUIA.
33.2 OnucbiBaeMble cooTHoLleHUA 3 heKTOB COBMECTHbLIX AeACTBUNA

B naHHoM paszene onpeaeneHbl creayiolme COOTHOLLEHUS:

- (preserved_effect ?a ?a1 ?s);

- (nonclobbering ?a);

- (clobbering ?a);

- (meddling ?a);

- (global_clobber ?a).

Kaxgoe noHaTue onpegenaetca HedopmarbHOW ceMaHTukon n akcuomoit KIF.

33.3 Teopun, o6ycnoBneHHble addeKkTamm COBMECTHbIX AeACTBUA

[ns gaHHo Teopumn HeoGXxoaNMbI:
- occtree.th;
- psl_core.th.

33.4 fedpmHULMOHaNbLHBbIE pacluMpeHUsn, obycnoBneHHble adpdekTaMn COBMECTHBLIX AeCTBUIA

[lns gaHHbIX pacluMpeHuii HeoGXoaNMbI:
-occ_precond.def;

- state_precond.def;

- precond.def.

33.5 OnpeaeneHus ach¢eKToB COBMECTHbIX AeNCTBUIA

[ns apdpeKToB COBMECTHLIX ASACTBUI onpeaeneHbl Huxkecneayowme NoHATUSA.
33.5.1 preserved_effect
Oeiictun ?a 1 ?a1 coxpaHsitoT adpdekTbl Toraa U ToNbKo Toraa, koraa ykasaHHble achdekTbl cobbITuii Ans
Kakoro-nmbo cynepaencTeuns ans ?a coxpaHeHbl ykasaHHbIM COCTaBOM COBMECTHBIX AeNCTBUIA ¢ ?a1.
(forall (?a ?a1 ?s) (iff ( preserved_effects ?a ?a1 ?s)
(forall (?a2 ?f)
(implies (subactivity ?a ?a2)
(iff (holds ?f (successor ?a2 ?s))
(holds ?f (successor (conc ?a2 ?a1) ?s))))))
33.5.2 nonclobbering
HekoTopoe AeicTBre ?a He 3aTUpaeT nonesHble AaHHble Torga v Tonbko Toraa, Korga noboe Hegenvmoe
AelcTBMe coxpaHsieT ykazaHHble acbdpekTbl Ans ?a.
(forall (?a ?s) (iff ( nonclobbering ?a ?s)
(forall (?a1)
(implies (atomic ?a1)
(preserved_effects ?a ?a1 7s))))
33.5.3 clobbering
HekoTopoe geiicTBre 3aTupaeT nonesHble AaHHbIe TorAa U TONbKO Toraa, Koraa cyllecTByeT HekoTopoe
HedenvmMoe aencTemne, He coxpaHstowlee acdekTsl Ans ?a.
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(forall (?a ?s) (iff ( clobbering ?a ?s)
(exists (?a1)
(and (atomic ?a1)
(not (preserved_effects ?a ?a1 ?s)))))
33.5.4 meddling
HekoTopoe aeiicTBrE ABNAETCA BMELLMBatOLLMMCS TOrAa U TOMNbKO TorAa, Korda He cyLlecTByeT HeKOTOpPoro
Hegenvmoro AeicTBus, coxpaHsitoLLero adpdpektsl Ana ?a.
(forall (?a ?s) (iff ( meddling ?a ?s)
(forall (?a1)
(implies (atomic ?a1)
(not (preserved_effects ?a ?a1 ?s)))))
33.5.5 global_clobber
(defrelation global_clobber (?a) :=
(forall (?a1)
(implies (atomic ?a1)
(forall (?s1 ?s2)
(iff (preserved_effects ?a ?a1 ?s1)
(preserved_effects ?a ?a1 ?s2))))))

33.6 Npammatuka onucaHuit npouecca ansa 3 ¢eKToB COBMECTHbIX AeACTBUN

MpamMMaTMKa onucaHuii TEXHONMOMMYECKoro nNpouecca ans Knaccoe AenNCcTBUI, onuckiBaemMblx addekramm
COBMECTHbIX IENCTBUI, 3KBUBANEHTHA rpamMaTtuke o6LLero onucaHus TEXHOMOMMYeCcKoro npolecca B COOTBET-
cteun c UCO 18629-11.

34 Bapuauus npensiTCTBYIOLWMUX BXOAHbLIX YCIOBUMA

JaHHbIll pasaen xapaktepuayeT Bce onpeaeneHsi, o6ycnoBneHHble BapuaLyeii NpenaTcTBYIOWMX BXOA-
HbIX ycrioBuid. KpuTepuid, Mcrnonbayemblii 4ns KnaccudukaLmm ykasaHHbIX e ACTBUIA: COXPaHSIIOTCS U HET BXoa-
Hble YCMOBMS 3a4aHHOM0 HeAenMOoro AecTBUS COCTaBOM COBMECTHLIX AEVCTBIUIA, ecrn COXpaHAETCs COCTONA-
HWe, NpeaLecTByIoLLEE BbINOHEHUIO AaHHbIX ASACTBHNIA.

34.1 MpuMUTUBHaA NeKcMKa Bapuauvn NpenATCTBYOWMX BXOAHBIX YCNOBUMA
Tlekcrka BapraLm NPensTCTBYHOLLMX BXOAHBIX YCIIOBUI He TpeByeT NPUMUTUBHBLIX COOTHOLLEHWIA.
34.2 OnucbiBaeMble COOTHOLLEHUS Bapuauuu NpensTCTBYOLWMX BXOAHBIX YCNOBUMI

B naHHoM noapasgene onpegeneHbl cneqyoLlne COOTHOLLEHNS:

- (state_interfere ?a);

- (partial_interfere ?a);

- (unconditional_interfere ?a);

- (time_interfere ?a);

- (sometime_interfere ?a);

- (rigid_interfere ?a).

Kaxxgoe noHsiTne onpeaensietcs HedopmarnbHo ceMaHTUkom 1 akcnomolii KIF.

34.3 Teopuun, o6ycnoBneHHble Bapuauuen nNpenAaTCTBYHOLWUX BXOAHbIX YCNOBUA

[ns naHHoM Teopumn HeoGXoaNMbI:
- occtree.th;
- psl_core.th.

34.4 NecdpmMHULMOHaNbHbIE paciuMpeHusi, 0GyCnoBneHHble Bapuauuveil NpenATCTBYIOWUX BXOAHbIX
ycnoBum

[na aaHHLIX paclumMpeHnii HeobxoanMbI:
-occ_precond.def;

-state precond.def;

- precond.def.
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34.5 OnpegeneHus BapuaumMu NpenaTCTBYIOWUX BXOAHbLIX YCNOBUA

[ns Baprauum NpensiTCTBYIOLLMX BXOAHBLIX YCIOBUA onpefieneHbl HKecneaytoLme noHATUS.
34.5.1 state_interfere
HekoTopoe aeiicTBYE ?a NpenaTcTBYET COCTOSIHUIO TOrAa U TONbKO TorAaa, Koraa kakue-nubo cobeitus, corna-
COBaHHbIE M0 COCTOSIHUIO, UMEIOT Te Ke COXPaHeHHbIe (UNLTPLI.
(forall (?a) (iff (state_interfere ?a)
(forall (?a1 ?s1 ?s2)
(implies (and (atomic ?a1)
(state_equiv ?s1 ?s2))
(iff (preserved_filter ?7a1 ?a ?s1)
(preserved _filter 2a1 ?a ?s2)))))
34.5.2 partial_interfere
HekoTopoe aeiicTBUe ?a NpensiTcTBYeT YaCTUYHO TorAa U TOMbKO TOrAA, KOrJa CyLLecTByoT cobbiTua, corna-
COBaHHbIE M0 COCTOSIHWIO Y UMEIOLLUE Te XKe CoOXpaHeHHble (PUNLTPbI.
(forall (?a) (iff (partial_interfere ?a)
(and (exists (?s1 ?a1)
(forall (?s2)
(implies (and (atomic ?a1)
(state_equiv ?s1 ?s2))
(iff (preserved_filter a1 ?a ?s1)
(preserved filter ?a1 ?a ?s2)))))
(exists (?a2 ?s3 7s4)
(and (atomic ?a2)
(state_equiv ?s3 ?s4)
(preserved_filter ?a2 ?a ?s3)
(not (preserved_filter ?a2 ?a ?s4)))))))
34.5.3 unconditional_interfere
HekoTopoe aeiicTBre NpensaTcTByeT 6e3ycnoBHO TorAa U TONbKO Toraa, koraa Ans kakux-nubo cornacosaH-
HbIX MO COCTOSIHWIO COBLITWIA CyLLECTBYIOT pasnnyHbIe COXpaHEHHbIe (UNLTPLI.
(forall (?a) (iff (unconditional_interfere ?a)
(forall (?s1)
(exists (?a1 ?s2)
(and (atomic ?a1)
(state_equiv ?s1 ?s2)
(iff (preserved_filter ?a1 ?a ?s1)
(not (preserved_filter ?a1 ?a ?7s2))))))))
34.5.4 time_interfere
HekoTopoe geficTBue ?a NpenATcTBYET N0 BpeMeHW Torga 1 TOMbKo Toraa, koraa kakue-nnbo cornacosax-
Hble No BpeMeHMW Havana otcyeTa CobbITUA UMEIOT Te XXe coXpaHeHHble (huUnbTPbI.
(forall (?a) (iff (time_interfere ?a)
(forall (?a1 ?s1 ?s2)
(implies (and (atomic ?a1)
(begin_equiv ?s1 ?s2))
(iff (preserved _filter ?a1 ?a ?s1)
(preserved filter ?a1 ?a ?s2))))))
34.5.5 sometime_interfere
HekoTopoe felicTBre ?a npensATcTBYET MHOMAA TOrAa U TONBbKO TOMAA, KOoraa CyLLEeCTBYHOT corflacoBaHHbIE Mo
BpeMeHU Hauana otcyeTa cobbITus, MMetoLLMe Te e coxpaHeHHble (pUnesTpb.
(forall (?a) (iff (sometime_interfere ?a)
(and (exists (?s1 ?a1)
(forall (?s2)
(implies (and (atomic ?a1)
(begin_equiv ?s1 ?s2))
(iff (preserved_filter ?a1 ?a 7s1)
(preserved _filter ?a1 ?a 7s2)))))
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(exists (?a2 ?s3 ?s4)
(and (atomic ?a2)
(begin_equiv 7s3 ?s4)
(preserved_filter 7a2 ?a ?s3)
(not (preserved _filter 7a2 ?a ?s4)))))))
34.5.6 rigid_interfere
HekoTopoe AeACTBME NPEnsiTCTBYET XKECTKO TOrJa M TONbKO TOrAaA, Koraa Ans Kakux-nmbo cornacoBaHHbIX
no BpEMEHW Hauana otcyeTa CobbITUIA CYLLECTBYIOT ApYrMe coXpaHeHHble (UMbTPbI.
(forall (?a) (iff (rigid_interfere ?a)
(forall (?s1)
(exists (?a1 ?s2)
(and (atomic 7a1)
(begin_equiv ?s1 ?s2)
(iff (preserved_filter ?a1 ?a ?s1)
(not (preserved _filter ?a1 ?a ?s2))))))))

34.6 NpamMmaTuka onucaHui NpoLecca Ansl Bapuauumu NpensaTCcTBYOLWMUX BXOAHbIX YCIIOBUA

IpammaTyKa onucaHuin TeEXHONOrMYecKoro npoLiecca Ans knacca AencTsuii, onucbiBaeMbIX AN Bapuaumm
NpensiTCTBYIOLLUX BXOAHBIX YCITOBUIA, 3KBUBANEHTHA rpamMmmatunke obLero onmcaHust TeEXHONOrMYeckoro npoLec-
ca B cooTtBeTcTBUM ¢ MCO 18629-11.

35 Bapuvauus 3¢ deKkToB 3aTMpaHnsa None3HbIX AaHHbIX

[aHHbll pazgen xapakTepuayeT Bce onpegeneHusi, obycnosneHHble Bapuauuein apeKkToB saTupaHus
nonesHblX AgaHHbIX. KpuTepuia, cnonbayeMblii Ans knaccudukaumn ykazaHHbIX AeCTBUA: COXPAHSIOTCS U HET
acbpeKThl 33AaHHOTO HEAENMMOTO AeNCTBUSI COCTABOM COBMECTHBIX AEUCTBUIA, KOrAa COCTOsIHWE, NpeaLLecTBYIo-
LLiee BbINOSTHEeHWIO AEACTBMS, COXpaHsSIeTCsl.

35.1 NpumuTUBHaA nekcuka Bapuauumn adpdekToB 3aTUPaHUA NOME3HBLIX AaHHbIX
Jlekcuka Bapuaumm acpdeKToB 3aTpaHns None3HbiX aHHbIX He TpebyeT NPUMUTUBHBLIX COOTHOLLEHUIA.
35.2 OnucbiBaeMble COOTHOLWEHUA Bapuauunn 3pdpeKToB 3aTUpaHUs NOMNe3HbIX AaHHbIX

B naHHoOM nogpasgene onpegeneHbl cneayroLmne COOTHOLLIEHUS:

- (state_clobber ?a);

- (partial_clobber ?a);

- (unconditional_clobber ?a);

- (time_clobber ?a);

- (sometime_clobber ?a);

- (rigid_clobber ?a).

Kaxgoe noHsTue onpenensetcs HedpopmansHo cemaHTrkol 1 akcuomoit KIF.

35.3 Teopuu, ob6ycnoBneHHble Bapuaumen acpdeKToB 3aTUpaHMa None3HbIX AaHHbIX

[lna aaHHbIX Teopuit HeoBxoaUMbI:
- occtree.th;
- psl_core.th.

35.4 fecdomMHUUMOHaNbHbIe paclwupeHusi, obycnoBneHHble Bapuauuen 3cdekToB 3aTUpaHun
nonesHbIX AaHHbIX

[ns gaHHbLIX paclunpeHunini HeobxoanMbl;
-occ_precond.def;

-state_precond.def;

- precond.def.

35.5 OnpepeneHuna Bapunauum acpceKToB 3aTUpaHMA NMonesHbIX gaHHbIX

Ons BapuaLm acheKToB 3aTMpaHust NoNesHbIX AaHHbLIX ONpeaeneHb! HKecneayroLme NoHATHS.

35.5.1 state_clobber

HekoTopoe aelicTere ?a 3aTupaeT AaHHbIE 0 COCTOSIHUM Torda 1 TONbKO Toraa, Koraa kakue-nubo cornaco-
BaHHbIE MO COCTOSIHUIO COBLITUS COXPaHSOT Te e ahdeKTbI.
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(forall (?a) (iff (state_clobber ?a)
(forall (?a1 ?s1 ?s2)
(implies (and (atomic ?a1)
(state_equiv ?s1 ?s2))
(iff (preserved_effects ?a1 ?a ?s1)
(preserved_effects ?7a1 ?a ?s2))))))
35.5.2 partial_state_clobber
HekoTopoe gelicTBre ?a YacTWUYHO 3aTUpaeT AaHHbIE O COCTOSIHUM TOrAa 1 TOMNbKO TorAa, Koraa CyLLecTBYIoT
corfiacoBaHHbIE MO COCTOSHWIO COBLITUS, coXpaHsroLLue Te e ahdekTsl.
(forall (?a) (iff (partial_clobber ?a)
(and (exists (?s1 ?a1)
(forall (?s2)
(implies (and (atomic ?a1)
(state_equiv ?s1 ?s2))
(iff (oreserved_effects ?a1 ?a ?s1)
(preserved_effects ?a1 ?a ?s2)))))
(exists (?a2 ?s3 ?s4)
(and (atomic ?a2)
(state_equiv ?s3 7s4)
(preserved_effects ?7a2 ?7a ?s3)
(not (preserved_effects ?a2 ?a ?7s4)))))))
35.5.3 unconditional_clobber
HekoTopoe AeiicTBre ?a 3aTupaeT gaHHble 6e3ycnoBHO Torda U TONbKO TOrAa, Koraa CyLLeCTBYHOT Cornaco-
BaHHbIe M0 COCTOSIHUIO COBLITURA, He coxpaHsitoLme Te xe addeKTbl.
(forall (?a) (iff (unconditional_clobber ?a)
(forall (?s1)
(exists (?a1 ?s2)
(and (atomic ?a1)
(state_equiv ?s1 ?s2)
(iff (preserved_effects ?a1 ?a ?s1)
(not (preserved_effects ?a1 ?a ?s2))))))))
35.5.4 time_clobber
HekoTopoe aeiicTBre ?a 3aTMpaeT AaHHbIe 0 BpEMEHM Toraa U TOMNbKO TOrAa, Koraa kakue-nnbo cornacoBaH-
Hble Mo BpeMeHW Havana oTcyeTa CobbITUSI COXPaHSIIOT Te Xe adpdeKTbl.
(forall (?a) (iff (time_clobber ?a)
(forall (?a1 ?s1 ?s2)
(implies (and (atomic ?a1)
(begin_equiv ?s1 ?s2))
(iff (preserved_effects ?a1 ?a ?s1)
(preserved_effects ?a1 ?a ?s2))))))
35.5.5 sometime_clobber
HekoTopoe AelicTBue ?a nHorga 3atvpaeT AaHHbIe 0 BpeMeHU Toraa U TONbKO Toraa, Koraa CyLecTeytoT
cornacoBaHHbIe Mo BpeMeHu Hauana otcHeTa cobbITusl, coxpaHsioLwme Te xe apheKTh.
(forall (?a) (iff (sometime_clobber ?a)
(and (exists (?s1 ?a1)
(forall (?s2)
(implies (and (atomic ?a1)
(begin_equiv ?s1 ?s2))
(iff (preserved_effects ?a1 ?a ?s1)
(preserved_effects ?a1 ?a ?s2)))))
(exists (?a2 ?s3 ?s4)
(and (atomic ?a2)
(begin_equiv ?s3 7s4)
(preserved_effects ?7a2 ?a ?7s3)
(not (preserved_effects ?a2 ?a ?s4)))))))
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35.5.6 rigid_clobber
HekoTopoe geiicteue ?a 3aTupaeT AaHHbIe XXeCTKO Torda v ToNbKo Torda, Koraa CyLLecTBYIoT cornacoBaH-
Hble Mo BpeMeHW Hauarna oTcyeTa cobblTUS, He coxpaHsitoLme Te e addeKThI.
(forall (?a) (iff (rigid_clobber ?a)
(forall (?s1)
(exists (?a1 ?s2)
(and (atomic ?a1)
(begin_equiv ?s1 ?7s2)
(iff (preserved_effects ?a1 ?a ?s1)
(not (preserved_effects ?a1 ?a ?s2))))))))

35.6 N'pammaTuka onucaHUn npouecca Ansi Bapuauuu adppeKToB 3aTUpaHMs nonesHbIX AaHHbIX

paMmmaTKa onMcaHuin TEXHONOMMHYECKoro npoLiecca Ans KnaccoB AeNCTBWIA, ONUCkIBaeMbIX A1 BapuaLumm
adbheKkTOB 3aTMpPaHUs NonesHbIX AaHHbIX, SKBMBANEHTHa rpaMMaTike oBLLero onncaHns TEXHONOrM4ecKkoro npo-
Lecca B cooTBeTcTBUM ¢ MCO 18629-11.

55



roCT P UCO 18629-42—2011

Mpunoxenne A
(cnpaBoyvHoe)

ASN.1 UgeHTUUKaTOp HacToOsLLEro ctaHaapTa

Ansa ogHO3HAYHON MAEHTMMKALUMN MHPOPMAUMOHHOTO 0ObEKTa B OTKPLITOW CUCTEME HACTOSILWEMY CTaHOapTy
NPYCBOEH CrneaylowWmn ngeHtTudukaTop:

iso standard 18629 part 42 version 1
3HaveHne gaHHoro naeHtucmkaTopa onpegeneHo B MCO/MBK 8824-1 n pgetanbHo onucaHo B CO 18629-1.
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MpunoxeHune B
(cnpaBo4Hoe)

Hpumep OonucaHUA TexXHoMmorn4eckoro npotlecca
B COOTBETCTBUMU C HACTOALLUM CTaHOAPTOM

B paHHOM NpunoxeHun paccMoTpeH noapobHLIN CLueHapui MCnonb3oBaHUs si3blka cneundukaumi npouecca
PSL (Process Specification Language) B cootBeTcTBUM ¢ UCO 18629. [lanee paccMOTpeH YacTHbIN criyyan ucnonb3oBa-
HUSI NPOTPaMMHOI0 OMUCAHUA TEXHOIOMMYECKOro npoLecca.

[aHHbIN cueHapuii BKMIOYAeT COBMECTHOE BbIMOMHEHME HECKONbKUX onepaumii. Llenblo sIBrsieTca noeblilweHne
3pPEeKTUBHOCTN NCNONBb30BaHUSI JAHHBIX O TEXHONOTMYECKOM Mpouecce Npu U3rotoBneHnn magenus. MNogqepkHem, 4To
AAHHBIM A3bIK NPOrPaMMUPOBaHUS NPEXAE BCEro NO3BONAET NOBLICUTH 3MGEKTUBHOCTb KOMMBIOTEPHOrO obMeHa paH-
HbIMW MEXAy COTPYAHWKaMM MaHOBOro OTAena U pPykoBOACTBOM MPOWM3BOACTBEHHOIO noApasgeneHus.

B AaHHOM npunoxeHWn paccMOTPeHO paclmpeHue npumepa, ucnonb3oBaHHoro B UCO 18629-11:2005 (npuno-
xeHne C). MNpumep nnnocTpmpyeT TEXHUHECKME NPUNOXEHUS BHELLHMX MOHATUI Ansi cneumdukaumm npouecca U3rotos-
nexusa nagenua GT-350.

B.1 Mpouecc usrorosneHus nagenua GT-350

B paHHOM pa3sgene pasnuuHble NPOU3BOACTBEHHbIE Npouecchl 0b6beanHeHbl B HAOOP AeNCTBUI BLICOKOMO
YypOBHSA, Heobxoaumbix anst co3aanus nagenua GT-350. B cooTBeTCTBUM C TEXHONOrMYeckon kapton nsgenna GT-350
{cm. NCO 18629-11:2005, Tabrmua C.1) KOMNOHEHTHI 4aHHOTO M3Aenua NGO NOKYNatoT NO KOHTPaKTY MW W3rOTOBNSIOT
BHYTPW Camoro npeanpuatusl. Paccmatpuaemble onucaHnsa TEXHONOIMYECKUX NPOLECCOB CBA3aHbl C KOHKPETHLIMU
DENCTBUAMM, BbIMOINHAEMbIMU BHYTPU NPEANPUATUA AN U3FOTOBNEHUS KOMMOHEHTOB u3genus. [JaHHoe paccmoTpeHue
TEXHONOrM4ECKOro MpoLecca B HaNpaBneHUn «CBepxy — BHU3» AaeT obLylo KapTUHY NPOUCXOAALLEro, ONUCAHWE KOMI-
NEeKCHOro gencTBusi No nsrotoeneHuto nsgenusa GT-350, cocToAWero u3 coCTaBNAWMX AENCTBUNA, BLINONHAEMbIX Ha
ypoBHe Gonee mernkux nogpasgeneHun npeanpuaTus.

B cooteetcTBUM € pucyHkoM B.1 Becb npouecc uarotoBnennsa nsgenusa GT-350 opraHn3oBaH B LWECTU OCHOBHbIX
cekTopax. B nepBbix MATM U3 HUX (M3FOTOBNEHNE UHTEPBLEPA, M3FOTOBNEHNE NPUBOAA, M3rOTOBNEHUE Ky30Ba, M3roTOBMNe-
HVe OBUraTensi u U3roToBneHue waccu) paboTel MOryT GbiTb BEINONHEHBI HE3ABUCUMO Apyr OT apyra. OaQHO YyCNoOBWe: OHU
JOMKHbl ObITb 3aKOHYEHBI K MOMEHTY Havana obwein cGopkn nagenus.

WsrotoBneHune
unapnenua GT-350
1 1]
A
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~
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& ~
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>N~
~
// \\
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WMarotoeneHue WUarotoeneHue WarotoneHne WaroToeneHue WUarotoeneHue
MHTepbepa npveoga Ky3oBa asurarens waccu
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Pucyrok B.1 — BepxHuin ypoBeHb npolecca uarotoenenusi usgenusa GT-350
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MpeacraBneHe BepXHEro ypoBHA TEXHOMOMMYECKOIO npouecca Ha asblike PSL numeet eua;
(subactivity make-chassis make_gt350)
(subactivity make-interior make_gt350)
(subactivity make-drive make_gt350)
(subactivity make-trim make_gt350)
(subactivity make-engine make_gt350)
(subactivity final-assembly make_gt350)

(forall (?occ)
(iff (occurrence_of ?occ make_gt350)
(exists (?occ1 ?occ2 ?0cc3 ?occd ?occ5 ?occB)

(and (occurrence_of ?occ1 make_chassis)
(occurrence_of ?occ2 make_interior)
(occurrence_of ?0cc3 make_drive)
(occurrence_of ?occ4 make_trim)
(occurrence_of ?occ5 make_engine)
(occurrence_of ?occ6 final _assembly)

(subactivity_occurrence ?occ1 ?occ)
(subactivity_occurrence ?occ2 ?occ)
(subactivity_occurrence ?occ3 ?occ)
(subactivity_occurrence ?occ4 ?occ)
(subactivity_occurrence ?occ5 ?occ)
(subactivity_occurrence ?occ6 ?occ)))

(forall (?occ)
(iff (occurrence_of ?0cc make_engine)
(= (beginof ?0cc) 0700)))
(trigger make_engine)
(conditional make_engine)

(forall (?s1 ?s2 ?s3 ?s4 ?s5 ?s6)
(implies (and (leaf_occ ?s1 ?occt)
(leaf_occ ?s2 ?0cc2)
(leaf_occ ?s3 ?0cc3)
(leaf_occ ?s4 ?occ4)
(leaf_occ ?s5 ?0cc5)
(root_occ ?s6 ?0cch))
(and (min_precedes ?s1 ?s6 make_gt350)
(min_precedes ?s2 ?s6 make_gt350)
(min_precedes ?s3 ?s6 make_gt350)
(min_precedes ?s4 ?s6 make_gt350)
(min_precedes ?s5 ?s6 make_gt350)))))))

HaHHoe npefdcTaBneHve copmanuayeT TEXHOMOIMHECKUI NPOLIECC B COOTBETCTBUW C PUCYHKOM B.1.

MopgencTene «make_engine» (M3rotoBneHve Apuratens) He BbIMNOMHSIETCS, €CNU ABUraTenNb YXXe CyLeCcTBYeT.
Moatomy komnnekcHoe aencrene «make_gt350» ABNSETCA YCNOBHBIM.

Hencrteue «make_gt350» BeinonHsaetca B momeHT Bpemenn 0700. Moatomy gaHHOe aelcTBUE SIBNSIETCA 3anycka-
OwnM.

Ha 6a3e npeacraenenns IDEF3 (B TepMnHax npeacTaBneHnst TEXHONOMYECKOrO NPOLecca) Ana KPaTkoro onuca-
HUA AENCTBUIA, BCTPEYAIOWMXCA HA PasNUYHbIX CTagusix Npouecca W3roTOBMEHUs u3aenus, B HacTosAWeM cTaHgapTte
npueBefeHbl HEKOTOpble MNPUMEepbl UCMONL3OBaHMA f3blka nporpammupoBanusi PSL-Outercore B COOTBETCTBUM C
MCO 18629-12.

B.2 AbcTtpaktHoe geuctBue «<make_engine» (M3rotosneHue asurartens)

Oeuratens usgenua GT-350 cobupaeTcsa U3 arperato, U3rOTOBMEHHbIX B HECKONbKUX NoApasaeneHnax npeanpu-
saTusA. Cxema npouecca U3roToBNeHusl AaHa Ha pucyHke B.2. Arperar coctout us apuratefnibHoro 6noka, Xrytoe u kabe-
nen. Cocraensiolme npoueccsl AeTansHO paccMoTpeHbl B nogpasaenax Hwxke. [isuratens nagenusa GT-350 cobupaeTt-
cs1 Ha cbopouHom cTeHae A004. Cbopka ogHoro asuratens Tpedyet 5 MuH.
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PucyHok B.2 — Mpouecc narotoenenns asuratens uapenusa GT-350

Hwxe npeacraeneHbl HEKOTOpbIe ,qeﬁCTBMH N AAaHHblEe TEXHONOMMYECKOro npolecca U3rotoBrieHnst apurartenst Ha

sa3bike PSL (BHewHee sgpo):

(subactivity make_block make_engine)
(subactivity make-harness make_engine)
(subactivity make-wires make_engine)
(subactivity assemble_engine make_engine)
(uniform make_engine)

(unrestricted make_engine)

(not (atomic make_engine))

(forall (?occ)
(iff (occurrence_of ?occ make_engine)
(exists (?0occ1 ?ocec2 ?oce3 ?occd)
(and (occurrence_of ?occ1 make_block)
(occurrence_of ?occ2 make_harness)
(occurrence_of ?occ3 make_wires)
(occurrence_of ?occd assemble_engine)
(subactivity_occurrence ?occ1 ?occ)
(subactivity_occurrence ?occ2 ?occ)
(subactivity_occurrence ?occ3 ?occ)
(subactivity_occurrence ?occ4 ?occ)
(forall (?s1 ?s2 ?s3 ?s4)
(implies (and (leaf_occ ?s1 ?occ1)
(leaf_occ ?s2 ?0cc2)
(leaf_occ ?s3 ?0cc3)
(root_occ ?s4 ?occd))
(and (min_precedes ?s1 ?s4 make_engine)
(min_precedes ?s2 ?s4 make_engine)
(min_precedes ?7s3 ?s4 make_engine)))))
B.3 [OeuctBue «xmake_block» (u3arotoBneHne 6noka)

Briok nsgenusa GT-350 BbinonHsieTcs Kak arperat ansa cbopku asuratens uagenusa GT-350. WsrotoBnenne Gnoka
TpebyeT BbINOSIHEHWSI BCEX TEXHOMOMMYECKMX Onepaumii, HaunHas OT NUTbS 3aroTOBKU M ee MeXxaHW4eckol obpaboTku

{cm. pucyHok B.3).
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PucyHok B.3 — lpouecc narotoenexnuns 6noka uwsgenua GT-350

MpeactaBneHe HEKOTOPLIX ASNCTBUIA U TEXHOJOIMMHYECKUX AaHHBLIX HA A3blike PSL (BHewHee sapo):

(subactivity produce_molded _metal make_block)
(subactivity machine_block make_block)
(primitive machine_block)

(primitive produce_molded metal)

(uniform make_block)
(not (atomic make_block))

(forall (?occ)
(iff (occurrence_of ?occ make_block)

(exists (?occ1 ?occ2)
(and

6noka

16.1.45 |

(occurrence_of ?occ1 produce_molded_metal)

(occurrence_of ?occ2 machine_block)
(min_precedes ?occ1 ?occ2 make_block)))))

(markov_precond machine_block)
(forall (?occ)
(implies (and (occurrence_of ?occ machine_block)
(legal ?occ))
(prior molded ?occ)))

(markov_effects machine_block)
(implies (and (occurrence_of ?occ machine_block)
(legal ?occ))
(holds finished ?occ)))

(markov_precond produce_molded_metal)
(implies (and (occurrence_of ?occ machine_block)
(legal ?occ))
(prior cast ?occ)))

(markov_effects produce_molded_metal)
(implies (and (occurrence_of ?occ machine_block)
(legal ?occ))
(holds molded ?occ)))

HaHHoe npepcTaeneHve hopmManuayet TEXHONMOrMYEeCKMIn NpoLece, NokasaHHbIM Ha pyucyHke B.3.
CocTtaBnsiowee gencteme «produce_molded metal» (npeccoBaHue meTannuqeckol 3aroTOBKW) MMeeT BXOOHOe
YCNoBWe, B COOTBETCTBMU C KOTOPbLIM NPEeCCOBaHMIO AOMKHO NpeaLecTBOBaTh NUTke. Takum o6pa3om, 3To ecTb ABWCTBKE

C MapKOBCKMMW BXOZHbIMK ycrioBusimu (markov_precond).

CocraBnsiowee genctene «produce_molded_metaly nmeer adhoekT, 3aknoHalWwmincs B TOM, 4TO WTaMNOBKa
6rnoKa nponcxoauT Nnocne npeasapuTernbHOro NPeccoBaHUsl MeTannnyYeckon 3aroToBku (gonyctuMmoe cobbiTue). 310

ecTb MapKkoBckui acbcbekT aericTeusa (markov_effect).

Coctaensiowlee gevicteue «machine_block» (MexaHnueckas o6paboTka 6roka) umeeT BxogHOe yCrnoBue, B COOT-
BETCTBMM C KOTOPLIM A0 MexaHudveckol obpaboTku Bnok wrtamnyetcsi (aonyctumoe cobbiTe). OT0O ecTb AENCTBUE C

MapKOBCKUMW BXOOHbLIMU YCITOBUAMMW.
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Cocraensowee geicteue «machine_block» (MexaHnveckasn obpaboTka 6rnoka) numeet apdeKkT, B COOTBETCTBUM C
KOTOPbIM BNOK 3aqnwWwaeTcsl nocrie NPECCOBaHUA METANIMYECKOW 3aroToBKU (gonyctumoe cobbitne). 3To ecTb AercTBue
¢ mapkoBckum addextom (markov_effect).

B.4 feunctBue «make_harnessy (u3rotosneHue xryra)

XKryt uzgenua GT-350 (cm. pucyHok B.4) usrotoBnsitoT kak cOopouHbiii arperat gsuratens nagenua GT-350. Aan-
HbI TEXHOMOIMYECKWI NPOLIECC OPraHM30BaH B Lexe kabenen n nposoaoB. PucyHok B.5 npegcTaenseT npouece n3rotoe-
nexuns npoeopa xryta. Xryt napgenusa GT-350 cobupatoT Ha ocobomM creHgie u3 npoeoaoB u kabenen. C6opka ogHoro
xryta Tpebyet 10 MuH.
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PucyHok B.4 — lMpouecc narotoBnexmns xryta magenvsa GT-350

Hwxe paHoO npeacTaBneHne HeKoTopbIX AENCTBUM U COOTBETCTBYIOWMX TEXHONMOMYECKMX AaHHbIX Ha A3bike PSL
(BHeLWwHee sapo):
(subactivity make _harness_wire make_harness)
(subactivity assemble_harness make_harness)
(primitive assemble_harness)

(occurrence_constrained assemble_harness)
(forall (?occ)
(implies (and (occurrence_of ?occ make_harness_wires)
(legal ?occ))
(legal (successor assemble_harness ?occ))))

(forall (?occ)
(iff (occurrence_of ?occ make_harness)
(exists (?0cc1 ?o0cc2 ?0cc3)
(and (occurrence_of ?occ1 make_harness_wire)
(occurrence_of ?occ2 assemble_harness)
(leaf_occ ?occ3 ?0cct)
(min_precedes ?occ3 ?occ2 make_harness)))))
HaHHoe npeactaBneHve dopmanuayeT TEXHONOTMHECKUIi NpPoLEce, NPeACTaBNeHHbIn Ha pucyHke B.4.
Cocraensiowee gerictene «assemble_harness» (cbopka xryta) uMeeT BXOAHOE YCIOBUE, B COOTBETCTBUM C KOTO-
peiM cbopka cnedyeT 3a M3roTOBNEHWEM NpoeoAoB xryTa (make_harness_wires), Noatomy gaHHoe AelCTBUE ABNAETCS
CcobbITUIHO orpaHuyeHHbIM (occurrence_constrained).

Warotoenexue
npoBeoga xryTa

17.1.48 |

7 N
/7 7 \\
// \\
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PucyHok B.5 — [lMpouecc nsrotoBneHnsi npoBoga Xryta
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B.5 Oencteue «make_harness_wire» (M3arotoBneHue nposoaa XKryTa)
HaGop npoeopoB usgenust GT-350 u3roToBnAlT Kak c60opoyHbii arperat uagenmsa GT-350. TexHonornyeckui
NpoLecc OpraHu3yloT B Lexe NpoBodoB U kabeneii (CM. pUCyHOK 6).
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PucyHok B.6 — [lMpouecc usrotoBneHms npoeogos usgenusa GT-350

Hwxe gaHo nNpeacTaBneHMe HeKOTOPbIX AeNCTBUIA M COOTBETCTBYIOWMX TEXHOMOIMYECKMX AaHHBLIX Ha si3blke PSL
(eHewHee aapo):
(subactivity extrude make_harness_wire)
(subactivity twist make_harness_wire)
(subactivity jacket make_harness_wire)
(primitive extrude)
(primitive twist)
(primitive jacket)
(unconstrained extrude)
(forall (?occ)

(poss extrude ?occ))

(time_effects extrude)
(forall (?occ)
(implies (and (occurrence_of ?occ extrude)
(= (beginof ?occ) 0700))
(holds (temperature wire 100) ?occ)))
(unconstrained twist)
(forall (?occ)
(poss twist ?occ))
(context_free twist)
(unconstrained jacket)
(forall (?occ)
(poss jacket ?occ))

(forall (?occ)
(iff (occurrence_of ?occ make_harness_wire)
(exists (?occ1 ?0cc2 ?0cce3)
(and  (occurrence_of ?occ1 extrude)
(occurrence_of ?occ2 twist)
(occurrence_of ?occ3 jacket)
(min_precedes ?occ1 ?occ2 make_harness_wire)
(min_precedes ?occ2 ?occ3 make_harness_wire))))
HaHHoe npeacTaeneHne dopManuayeT TEXHONOMMYECKUIA NpoLece, NpeacTaBneHHbIn Ha pucyHke B.5.
Cocraensiowme pgeliicteus «extrude» (BbiTspkka), «twist» (ckpyumBanue) u «jacket» (HaHeceHne nsonsauwn) ecerga
BO3MOXHbl. CrnegoBaTenbHO, 3TU OAeNCTBUA SIBMSIOTCS HEOTPAHMYEHHBIMU.
Cocraensiwowee gericteue «twist» (ckpyumBaHue) Bcerga mmeeT ogvH U TOT ke 3ddekT. YkazaHHoe gencrene
sBnsieTcA cBob6OHbIM B AaHHOM koHTekcTe (context free).
OdbhekTbl cocTaBnsoWwero AencTeust «extrude» (BbITsDKkA) 3aBUCAT OT BPEMEHU €0 BbINOMHEHUA (B MOMEHT Bpe-
menun 0700 npoeog nmeeT Temnepatypy 100 °C). Takum obpasom, aTo geincteue ¢ addekramm, 3aBUCALNMN OT BPEMEHN
(time_effect).
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Mpunoxenue OA
(cnpaBouHoe)

CBefeHMA 0 COOTBETCTBUU CChINOYHBIX
MeXAyHapoAHbIX CTaHAAPTOB CCbINOYHbIM HauUMOHaNbHbLIM CTaHAapTaMm
Poccuitickoin ®epepauumn

O60o3HA4YEHUE CCbINOYHOrO CreneHb O6o3HaueHUe U HAaUMEHOBaHWE
MeXAYHApPOAHOIo ctaHpapTa €COo0OTBETCTBUA COOTBETCTBYIOLEr0O HAUMOHANBLHOIO craHgapra

NCO/M3K 8824-1 IDT FOCT P NCO/M3K 8824-1—2001 «UHdbopmaumnoHnasn
TexHonormsl. AGcTpakTHasl CMHTakcUYeckasi HoTaumsl Bepcum
ogvH (ACH.1). Uacrtb 1. Cneuundmkaumsi OCHOBHOWM HOTaLMM»

NCco 10303-1 [OCT P MCO 10303-1—99 «Cuctembl aBTOMaTM3aLmm
npon3BoacTBa U UX nHTerpauust. MNpeacraBneHve gaHHbIX 06
m3genum n obmeH 3TMMK gaHHbiMu. Yactb 1. O6wme npea-
CTaBNeHWsl 1 OCHOBOMoONarawwme npUHLKMNGI»

MCO15531-1 IDT OCT P NCO 15531-1—2008 «[MpombllLneHHbIe aBTo-

MaTU3MPOBAHHbLIE CUCTEMbI WM MHTerpauus. JaHHsle no yn-
paBneHnto NPOMBbILWNeHHbIM Npon3eoacTBoM. Yacte 1. O6-
Wwuii o630p»

NCO 18629-1:2004

NCO 18629-11:2005

NCO 18629-12:2005

OapTOoB.

COOTBETCTBUA CTAHAAPTOB:

* COOTBETCTBYIOWMIA HALUMOHAIBHBIN CTaHAAPT OTCYTCTBYET (B paspabortke). [lo ero yTBepXaeHnsi pekomeH-
AyeTcsl UCMONb30BaTb NEPEBOA HA PYCCKUI S3bK AaHHOTO MexayHapoaHoro ctaHaapta. lNepesop AaHHOIO mMexay-
HapOAHOro cTaHgapTa HaxoauTcsa B PeagepanbHOM MHPOPMAUMOHHOM  (HOHAE TEXHUYECKNX PErNameHToB U CTaH-

Mpumeyanune — B HacToAwen Tabmmue UCNONL3OBAHO creaylollee yCnosHoe obosHauyeHne cTeneHn

- IDT — wpgeHTUYHbIE CTaHAAPTbI.
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[11 UCO10303-49 CucTtembl NPOMbILLIEHHON aBTOMaTU3aunn U uHTerpaumns. MNpeacrasneHne AaHHbIX O Npo-
AyKuMmn 1 obmeH AaHHbIMU. YacTb 49. MHTerpupoBaHHbIe rpyrnoBble pecypcbl: CTPYKTypa u
CBOICTBa npoLiecca

[2] NCO18629-14 CucTemMsbl NPOMLILLNEHHOR aBTOMaTHU3aUMKN U MHTerpaums. Assik cneumdukaumin npouecca.
YacTb 14. Teopuu pecypcoBs

[3] UCO18629-44 CucteMbl NPOMBbILLNIEHHOW aBTOMaTU3aUUW U MHTerpaums. Asblk cneludukalmin npoLecea.
YacTb 44. dedmHnLMoHansHoe pacluMpeHre: pacluMpeHme pecypcos
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