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BBepneHune

NCO 18629 — 3T0 KOMNNEKC CTaHAAPTOB HA KOMMbIOTEPHO-UHTEPNPETUPYEMBIV OBMEH AaHHbLIMU obecneve-
HVSA TexHosorM4Yeckoro npouecca. Bee vactu komnnekca craHgaptoB UCO 18629 yctaHaBnuBaloT rpynnosoi
S13bIK NPOrpPamMmMMPOBaHIS 4S5 ONMCAHWUA KOHKPETHOrO TEXHONOMMYECKoro npouecca, pacCMaTpMBaeMoro Kak 4actb
BCEro npovecca N3roToBneHus nsaennsa 1mbo BHYTpY 04HON NPOMBILLEHHON KOMNaHWW, 6o cpasy B HECKONb-
KX MPOMBbILLNEHHbBIX CEKTopax (KOMMaHWsIX) BHE ero CBA3N C Kako-mbo Moaernbio KOMNbIOTEPHOTo NpeacTaBne-
Hus1. Mpypoaa AaHHOro A3bIka NPOrpaMM1pPOBAHKS TAKoBa, YTO OH obecreynBaeT 4OCTyN K cneundukaumuam Tex-
HOorMyecKkoro NpoLecca v TEXHOIOMMYEeCKUM AaHHbLIM N3Aesnsl Ha BCEX CTaausIX Npouecca ero U3roToBrneHus.

B HacTosiLLem cTaHgapTe yCcTaHoBNeHbl onucaHns AenHULMOHaNbHbBIX paclUMpeHUii si3bika MporpamMmmMupo-
BaHWS, OTHOCALLIMXCS K paclunpeHmnsam aenctauii B cootseTcTemm ¢ MCO 18629.

Bce vactu komnnekca MCO 18629 He cBsAzaHbI € Kakon-Nnbo KOHKPETHOW Moderbio KOMMNbOTEPHOTO Nped-
CTaBfieHUs TexHosorudeckoro npotiecca. Bee BMecTe ykasaHHble yacTn UCO 18629 oGecrneunBaroT CTPYKTYPHYHO
TEXHOSIOTMYECKYHo B3aMMOCBSA3b NPOLLECCOB NPOU3BOACTBA AN YIy4LLEeHWS onepaTUBHOM COBMECTUMOCTH pac-
cMaTpmBaeMbIX TEXHUHECKMX MPUIOXKEHWIA.
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HAUWOHANbHBIA CTAHAOAPT POCCUMUCKOHN ®EAEPAUUMN

CucteMbl NPOMbIWNEHHOW aBTOMATU3aLUU U UHTerpauus
A3bIK CNELUU®UKALIMA NPOLIECCA

Yactb M1
HedunHuyMoHanbHbIe pacluMpeHUs: pacluupeHun AemcTBUN

Industrial automation systems and integration. Process specification language.
Part 41. Definitional extension. Activity extensions

Harta BBegeHmna — 2012—09—01

1 O6nacTb npuMeHeHusA

B HacTosLeM cTaHgapTe onpeaeneHa cneumdukaLlms HeNPUMUTUBHBIX MOHATUN Si3blKa C UCMONb30BaHUEM
Habopa onpeaeneHuid, yctaHoBneHHbix B MCO 18629. faHHble onpeaeneHus obecneumsaloT akcuomaTmaaLmio
CceMaHTUK/ TePpMUHOMOMK, MPUBEAESHHOW B MeXayHapoAHbIX cTaHdapTax komnnekca MCO 18629.

O6nacTb NpMMeEHeHNs HACTOSALLEro cTaHAApTa PacnpoCTpaHAEeTCs Ha onpeaeneHus He3aBUCUMBIX OT Bpe-
MEHU 1 COCTOSIHUSA MOHATUIA (C MCMonb3oBaHUEM NOHATUR, ycTaHoBneHHbIX B NCO 18629-11 n UCO 18629-12),
CBSI3aHHbIX C KNaccamu AeUCTBWIA B COOTBETCTBUU C pasaenom 5.

O6nacTb NPUMeHeHWS HacTosILLEero cTaHgapTa He pacrnpoCcTpaHAeTCs Ha onpeaeneHns 3aBUCsILLMX OT Bpe-
MEHU 1 COCTOSAHUS NOHATUIA (C MCMONb30BaHUEM NOHATUIA, ycTaHoBNeHHbIX B UCO 18629-11 1 MCO 18629-12).

2 HopMmaTuBHbIe CCbINKM

B HacTosiLLem cTaHaapTe UCMob30BaHbl HOPMATUBHLIE CCbINKX Ha cnefytoLLme MexayHapoaHble cTaHaap-
Thl, KOTOPbIE HEOBXOAMMO YYMTLIBATL NPU UCMONB30BAHUM HACTOsILLEro cTaHaapTa. B cnyvae cebinok Ha goky-
MEHThI, ¥ KOTOPbIX Yka3aHa AaTa yTBepXxAeHusl, HeobxoanmMo Nonb30oBaThCs TONBKO yKasaHHOW pegakuvein. B
cnyyae, korga gata yTBepXaeHUst He NpuBeaeHa, criefyeT NoNnb3oBaTbes NocneaHel pegakumen CCbifIoYHbIX
AOKYMEHTOB, BKtoYas NtoGble NonpaBki U UBMEHEHUSI K HUM:

NCO/M3K 8824-1 UHbopmaLoHHble TexHonoruu. Hotauus abetpakTtHoro cuHtakeuca sepeuun 1 (ASN.1).
Yactb 1. Cneundvkaums 6asosoit HoTauum (ISO/IEC 8824-1, Information technology — Abstract Syntax Notation
One (ASN.1) — Part 1: Specification of basic notation)

NCO 10303-1 CrcTeMbl NPOMBILLNEHHO aBTOMaTU3aLmMmM 1 uHTerpauust. MpegcraeneHne AaHHbIX O NPOAYK-
uMmn 1 obmeH gaHHbIMK. YacTb 1. O630p 1 0cHOBHbIE MpUHLMILI (ISO 10303-1, Industrial automation systems and
integration — Product data representation and exchange — Part 1: Overview and fundamental principles)

MCO 15531-1 Cuctembl NPOMBILLNIEHHOW aBTOMATU3ALIMA U MHTErpauus. YnpasnswoLwasa uHdgopmaums npo-
MblLLNEHHBIM NpounasodcTeoM. HacTb 1. O6wmii 0630p (ISO 15531-1, Industrial automation systems and integration
— Industrial manufacturing management data — Part 1: General overview)

NCO 18629-1:2004 CucTeMbl NPOMbILLIEHHOW aBTOMAaTU3aLMK U UHTErpaums. Aablk cneundukauunii npoLiec-
ca. Yactb 1. O630p 1 ocHoBHble NpUHLUMNLI (ISO 18629-1: 2004, Industrial automation systems and integration —
Process specification language — Part 1: Overview and basic principles)

MCO 18629-11:2005 CucTembl NpOMBbILLSIEHHOW aBTOMaTU3ALIMM U MHTerpauus. Asbik cneundukauuii npo-
uecca. Yactb 11. Agpo PSL (ISO 18629-11:2005, Industrial automation systems and integration — Process
specification language — Part 11: PSL core)

MCO 18629-12:2005 CucteMbl NPOMBILLNEHHOM aBTOMaTU3ALIMKN U MHTerpaLus. A3blk cneundmkaLmii npo-
uecca. HacTtb 12. BHewwHee sigpo (ISO 18629-12:2005, Industrial automation systems and integration — Process
specification language — Part 12: Outer core)

Uspanne ocpnumnansHoe
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3 TepMuHbI, onpeaeneHnUa U COKpaweHus

3.1 TepMUHbI U onpeAeneHUsA

B HacTosiLLeM cTaHdapTe NPUMeHeHbI criedytoLine TepMUHbI C COOTBETCTBYOLLUMN ONpeaeneHnsIMu;

3.1.1 akcuoma (axiom): TouHo cchopmMynmpoBaHHOE aHaNUTUYECKoe BblpaXkeHne Ha (popManbHOM A3bIke,
yCTaHaB/MBatoLLLee orpaHNYeHNst K MHTepnpeTaLumn CMMBOSIOB B CIIOBape Ai3blka.

[MCO 18629-1]

3.1.2 paHHble (data): NpeactasneHue nHopMaLmm B hopMansHoOM BUAe, NOAXOAsLLEM Ansl ee Nepeaayn,
WHTepnpeTaLmmn Ui 0bpaboTKu NogbMU U HA SIEKTPOHHO-BLIMUCIIMTENBHBIX MaLUUHAX.

[MCO 10303-1]

3.1.3 yctaHoBneHHas nekcuka (defined lexicon): Habop cumMBonoB B Henormveckoi nexkcrke, 06osHava-
FOLLMX YCTAHOBIIEHHbIE MOHATUS.

MpuymeyaHune— YcTaHOBNEHHAs NEKCUKA COCTOUT U3 KOHCTAHT, (YHKUMIA 1 OTHOLLIEHWUIA.
TMpumep — TepMUHBLI C KOHCepP8amMuUeHbLIM ornpedesieHUeM

[MCO 18629-1]
3.1.4 pedonHuyMoHanbHoe pacwupeHue (definitional extension): PacluupeHne sapa PSL, npeacras-
nstoLLee HOBbIE TMHIBUCTUYECKME MOHSATUS, KOTopble MOTYT BbITb onpegerneHsl ¢ MOMOLLLH0 TepMUHOB sigpa PSL.

MpumeyaHwue— deduHnymoHanbHble paclumpeHns He Ao6aensT BoipasuTenbHyo cuny aapy PSL u
MCNONb3YTCA ANsl NoApOOHOro ONMCaHWst CEMaHTUKM U TEPMUHONOMMKU B 06NacTu npuMeHeHwusl.

[MCO 18629-1]
3.1.5 auckpeTHoe usrotoBneHue (discrete manufacturing): Npon3BoacTBO AWCKPETHOW NPOAYKLMK.

TMpumep — AemomauiuHbl, NPUbOPLI UTU KOMINTLOMEep.

[MCO 15531-1]
3.1.6 pacwupeHue (extension): Paclumnpenune saigpa PSL, cogepxallee A0NONHUTENbHbBIE aKCUOMBbI.

MpumevaHnune 1— Agpo PSL npeacrtaBnsieT cobol OTHOCMTENBHO NPOCTON HAbOP akCUOM, OCTATOYHLIN NS
npeacTaBneHunst LUMPOKOrO Kpyra OCHOBHbIX NpoueccoB. OgHako Ans npedcTaBneHusi 6onee croxHbIX NpoLeccoB Tpeby-
I0TCA OOMNOMHUTENBHBIE Pecypehl, OTCYTCTBYOWME B aape PSL. Agpo PSL ¢ kaxablM NOHATMEM cnegyeT Ucnons3oBaTb
Onst ONUCaHUIA TOro MIMM MHOTO MpoLecca, a Anst ONUcaHusl PasHoOOpPa3HbIX MOAYMBHbLIX PaCLUMPEHUIA criedyeT UCMorb-
30BaTb paclwypeHne u gononHenus sgpa PSL. B atom cnyuae nonb3oBaTene MOXET UCMONb30BaTh TAKOW A3bIK, KOTO-
pbIli cooTBeTCTBYET TPEOOBaHMAM K BbIPa3MTENbHOCTY.

MpnmevaHne 2— Bce paclumpenus SBRSIOTCA TeOpUAMM agpa unu geUHNULNOHANBHBIMK PACLLUMPEHUAMM.

[MCO 18629-1]

3.1.7 rpaMmmatuka (grammar): NpaBuna COBMECTHOIo UCMOMb30BaHUS NOrMYECKUX CUMBOOB U CNOBAPHbIX
TEPMUWHOB 45151 COCTaBMEHNS TOYHO CPOPMYIMPOBAHHbLIX aHANTMTUYECKUX BbIPaXKEHWIA.

[MCO 18629-1]

3.1.8 uncpopmanus (information): dakTbl, KOHUENLUW NN UHCTPYKLUK.

[MCO 10303-1]

3.1.9 ai3bIk (language): CodeTaHue NEKCUKA U rpaMMaTUKK.

[MCO 18629-1]

3.1.10 npouszBoacTBO (Manufacturing): @yHKUMA nUNu gelcTeUe, nNpegycMmaTpuBatoline nepesoq Unu
npeBpalleH/e MaTepuana 13 cbipbs UM 3aroTOBKW B 3aBepLLUEHHOE COCTOsAHME.

[MCO 15531-1]

3.1.11 npousBoAcTBeHHbIN npouecc (manufacturing process): CTpyKTYpUpOBaHHbIN KOMMIEKC BUAOR
OeAaTenbHOCTU UK paboT, BIMOHSAEMbIX ¢ MaTepuanom Ans nepesoaa ero U3 Cblpbsl UM 3aroTOBKM B 3aBEPLLEH-
Hoe cocTosIHME.

MpumeyaHune — [ponsBoaACTBEHHLIE NPOLECCH MOTYT ObITb NPeACTaBNEHbI B BUAE TEXHOMOMMYECKOW CXEMBI
npouecca, CXembl ABWXEHUSI MPOAYKTa, B BUAE TaBnMYHON CXeMbl MNKU CXEMbl (DUKCMPOBAHHOTO pacrnonoxenus. K nna-
HVUPYEMbIM MPOU3BOACTBEHHBLIM MPOLIECCaM MOFYT OTHOCUTLCSl U3TOTOBMNEHWE MPOAYKTA AN CKNagupoBaHusl, Ha 3akas
M ansa c60pkM Ha 3aka3 M T. 4., OCHOBaHHbLIM Ha CTpaTerMieckoM UCMOMb3OBaHWM W pa3MelLeHnn matepuanbHO-Npouns-
BOACTBEHHbIX 3aMacoB.

[MCO 15531-1]
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3.1.12 mopenb (model): CoveTaHne Habopa anemMeHTOB U UCTUHHOMO Ha3HAYEHUS], YOOBINETBOPSIOLLIEE BCEM
NpaBUIbHO MOCTPOEHHBLIM POPMYITMPOBKAM B TEOPUN.

Mpumeyanne 1— B HacTosWeM cTaHAapTe onpeaeneHne TepMMHa «MOAErb» OTNINYAETCS OT UCTIONb3YeMO-
ro B HAY4HOW U APYrow NMTepaType: ecrv rpearoxeHne IBNSETCA BEPHLIM B ONPeAeNeHHON MHTepnpeTaumm, To MOXHO
cKa3aTh, YTO MHTEPNpeTaumns — 3T0 MOAerb NPeAnoxeHus. Buapl ceMaHTUK, NPeacTaBneHHbIX B HACTOALLEM CTaHaapTe,
YaCTO Ha3bIBAIOT TEOPETUHECKN CMOAENMPOBAHHLIMM CEMAHTUKAMW.

MpumevaHnune 2 — Mogenb o6bMHO NPeACTaBSIOT B BUAE COBOKYNHOCTU AONONMHUTENBHLIX CTPYKTYP (YacTuy-
HO YNOpsAOYEHHbIX, B KAYECTBE CTPYKTYPHOIO MITM BEKTOPHOTO MPOCTpaHcTBa). B atoMm cnydae mopgens onpepensiet
3Ha4YeHUs AN TEPMUHOMNOMMN M MOHATUSA UCTUHBI ANA NPEANnOXEHUN A3blka B YCNOBUAX AaHHOW moaenu. 3aaasast
Mozernb, OCHOBHOW Habop akCMoM maTtemaTM4ecknx CTPYKTYp, MCNomNb3yemMbiii B HAbope akCUOM, UCTONb3YIOT Kak OCHO-
BY ANA onpeaeneHns NOHATUNA, NPEACTABNEHHbIX B TEPMUHAX A3bIKa, U UX NOTMYECKMX B3AaUMOCBA3EW, B pe3yrbraTe Yero
Habop moaenen cosgaeT dopmarnbHble CEMaHTUKU OHTONOMUN.

[UCO 18629-1]
3.1.13 oHTonorus (ontology): Jlekcrka crneumanusmpoBaHHOR TEPMUHONOMK, AOMOSIHEHHAsA HeobxoanmMoi
cneumdmrkaumei 3Ha4eHWIn TEpMUHOB.

Mpumeuvanune 1 — CTpyKTypUpOBaHHbI HAGOP OTHOCUTENBHBLIX TEPMUHOB, NPEACTABMEHHbIW C ONMCAHWEM
3HaYeHUI TEPMUHOB Ha hopManbHOM sA3blke. OnncaHne 3HaueHus1 OBbSICHSET, Kak U NoYeMy TEPMUHBI COOTHOCSITCS, U
onpegensieT yCnoBus CErMeHTMPOBaHUSI U CTPYKTYpUpOBaHUsl Habopa TepMUHOB.

MpumevaHune 2 — OcHoBononararwwmM KOMMOHEHTOM f3bIKa TeXHONorn4ecknx cneundpukaumm NCO 18629
ABNsAeTCcs oHTonorua. NPUMMTUBHBIE KOHLENLMKM B OHTOMOIMKM, COOTBETCTBYIOWEN onpeaenernntio MCO 18629, gocrartou-
Hbl ANS ONMUCaAHUA OCHOBHLIX NMPOWU3BOACTBEHHLIX, UHXEHEPHBLIX U GU3HEC-TIPOLECCOB.

Mprumeyanune 3— OCHOBHOE BHUMAHWE OHTOMNOIMM HANPaBIEHO HE TOMBKO Ha TEPMUHbI, HO N HA UX 3HAYEHUA.
Mpoun3BonbHLIN H860p TePMUHOB BKIMIOYEH B OHTOJIOMUIO, HO 3TN TEPMWUHbLI MOTYT NPUHNMATBLCA TONBbKO B TOM Cny4ae,
eCcny 1xX 3Ha4YeHWA COMMacoBaHbl. Takue npegnonaraeMble CEMaHTUKA TEPMUHOB MOryT 6bITb yTBEPXAEHbI N NCNONB30-
BaHbl.

MprnmedvaHue 4— Jhoboi TepMuH, ucnonb3yemblli 6€3 TOUHOro onpegeneHusi, MoxeT GbiTb NPUHNMHON
HEeAICHOCTMU M NyTaHuLbl. CMOXHOCTL At OHTONOMMK B TOM, YTO CTPYKTYpa HY>XAAeTcs B CO34aHUN TEPMUHOB, UMEIOLLUX
TOYHOE 3HaueHue. [1na oHTonorMM, cooTeeTCTBYOWEN onpegenernnio UCO 18629, Heobxoaumo npegocTaBuTb marema-
TUYECKN CTPOIYIO XapaKTePUCTUKY MHMOPMALMOHHOIO MpoLecca, a Takke YeTKOoe BblpaXeHWe OCHOBHBIX NTOrMYECKUX
CBOWCTB 3TOW uHbopMaumm Ha s3blke, ykazaHHoMm B MCO 18629.

MpumeudaHune 5— PaclwmpeHus BKIOYAIOT akCMOMbl BHEWHero sapa (obonouyka agpa 6a3oBoro sA3bika).

[NCO 18629-1]

3.1.14 npumuTnBHanA koHUenuuaA (primitive concept): Jlekcryecknin TEpMUH, He UMeLoLLIMIA KOHCepBaTUB-
HOro onpeaeneHus.

[NCO 18629-1]

3.1.15 npumMuTUMBHanA nekcuka (primitive lexicon): Habop cMMBOIOB B HENOrM4yeckom criosape, 06o3Hava-
IOLLMX 3IEMEHTapHbIE NMOHATUS.

MpurmeuaHne— MNpUMMTMBHAA NEKCKKA BKIOHaeT B ceba NocTosIHHbIE, hyHKLUMOHABHbIE Y PensAUNOHHbIe
CUMBOIbI.

[NCO 18629-1]
3.1.16 npouecc (process): CTPYKTYPVMpPOBaHHbIA psg BUAOB AEATENbHOCTA, BKOYAOLWMKIA B cebs pas-
JINYHblE CYLLHOCTU NpeanpuaTus, npeaHasHavyeHHbIA 1 opraHU3oBaHHbIA NS JOCTMKEHUS KOHKPETHOW Lenw.

MpwumeyaHun e — [aHHoe onpeadeneHne aHanorM4Ho onpeaeneHuto, npueegeHHomy B CO 10303-49. Tem He
meHee MICO 15531 HyxgaeTcsa B NOHATUM CTPYKTYpMPOBaHHOro Habopa gesteneHocTel 6e3 kakoro-nubo npegonpeqe-
NEHHOro OTHOLEHUSI KO BpeMEHU MUK aTanam. C TOUkWM 3peHns yrnpaeneHns MoTOKOM HeKOTopble CBOGOAHbLIE NMPOLECChl
MoryT TpeboBaTb CMHXPOHM3aUUM B OTHOLIEHUM Lienu, XOTA B OeNCTBUTENbHOCTU OHM HUYEro He BbIMOMHST (3adauu-
npuapakm).

[NCO 15531-1]

3.1.17 npogykT (product): N3genuve, MaTepunan U BeLLEeCTBO, U3roTOBMEHHOE B NpoLiecce NMpou3BoacTRa.

[NCO 10303-1]

3.1.18 pecypc (resource): [tobble YCTPONCTBO, UHCTPYMEHT 1 CPeACcTBA, 3a UCKITIOHYEHUEM ChIPbS 1 KOMMO-
HEHTOB KOHEYHOW NPoAYKLUU, UMEIOLLIMECS B PACTIONOXEHWUN NPEANpUATAS AN NPOU3BOACTBA TOBAPOB U YCIYT.

3
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MpumedyaHune 1— PaccmaTpMBaemoe MOHATUE pecypca aganTUupoBaHo no oTHoweHuo K MCO 15531-1.
MonaTre pecypca, seepgeHHoe B MCO 15531-1, He BKIOYaeT ChipbeBbIE MaTepuansl, NPOAYKTLI U KOMIMOHEHTbI, SABISIO-
Wmecs (C TOYKM 3pEHUsI CUCTEMHOW TEOPUM) SMEMEHTaMK OKpyXalolel cpeabl U, Takum o6pasoM, He ABMAWMECA
YacTelo cuctembl. B HacTosiwem cTaHgapTe gaHHoe gonylieHue cHaTo. bornee Toro, onpegeneHve, nNpUHATOe B
MNCO 15531-1, BO MHOrOM Mcnone3yeT onpegenexve, npuxsitoe B MICO 10303-49, npy 3TOM OHO BKMOYAETCA B onpede-
nexue, npuHaToe B HacToswen vactm NCO 18629. B pononHeHne kK NoHATMIO pecypcea, npuHstomy B MCO 15531,
MOHATWE pecypca, NPUHSATOE B HACTOsILWLEM CTaHAapTe, BKIIOYAeT CblpbeBbIE U pacxodyemble Matepuansl B COOTBET-
cteumn ¢ ICO 18629-14.

MpumevaHune 2— Pecypchl B COOTBETCTBUM C MPUBEAEHHLIM BhILLE ONPeAeneHnem BKIIOHaIoT Takke pabouyto
cuny, paccmarpuBaemyto kak ocoboe CpPeCcTBO C 3a4aHHLIMU BO3MOXKHOCTSIMM W 384aHHON MPOW3BOANTENBHOCTH.
YkasaHHble cpeACTBa PacCMaTPUBAIOTCS Kak LenecoobpasHblie Ans UCMONb30BaHUA B Mpouecce Npou3BoacTeBa Ha
OCHOBAHMM TEXHMYECKOro 3ajaHwsi. [JaHHOe OMpefeneHme He BKIIOYaeT Kakoro-nmbo MoaenvpoBaHus WHAMBMAYAaNb-
HOTO WIU TPYMNNOBOrO MOBEAEHMSI YENOBEYECKOrO PECcypca, 3a UCKIIIOUYEHUEM ero CnocoBHOCTU BLINOMHATL 334aHHYI0
paGoTy B Mpouecce NPoU3BOACTBA (Hanpumep, NpeobpasoBaHne CLIPOrO Matepuana unv nonydgabpukara, obecneve-
HUE MOTUCTUYECKMX YCIYT 1 T. MN.). DTO 03HAYAET, UTO YENOBEUECKNE PECYPChI, KaK U ApYIve, paccMaTpuBaloTCs ¢ TOHKM
3peHnsl MX OYHKUMIA, X BO3MOXHOCTEN U UX COCTOSIHMA (Hanpumep, 3aHAT, ceBobogeH). Mpu aTomM mncknovaeTcs Kakoe-
nw6o mopenupoBaHue UnNu NPeAcTaBeHNE Kakoro-nnbo acnekTa MHOAMBMAYANbHOMO UMW rPynnoBoro coumarnsHoro no-
BeAeHusI.

[NCO 15531-1]

3.1.19 Teopus (theory): Habop akcuom v onpeaeneHunid, OTHOCALLUIACS K AaHHOMY NOHSITUIO Unu Habopy
MOHATUNA.

M puMedyaHune— [JaHHoe onpeaeneHne oTpaxaeT noaxos NCKYCCTBEHHOIO MHTENneKkTa, rge tecpust — 310
Ha6op I'Ipe,D,I'IOJ'IO)KeHVIVI, Ha KOTOpPbIX OCHOBAHO 3HAa4YeHWe COOTBETCTBYIOLWEro NOHATUA.

[NCO 18629-1]
3.2 CokpalueHusn
KIF — cpopmaT 06meHa 3HaHmsaMu — Knowledge Interchange Format.

4 O6wasn nHcpopmauus o6 UCO 18629

Yactu c 41 no 49 komnnekca mexagyHapoaHblx cTaHgaptoB MCO 18629 onpegensioT aepuHULMOHANbHbIE
pacLunpeHus, Heobxoarmble ans GopMynNNPOBKN TOYHLIX ONpeaeneHnii U poACTBEHHBIX aKCUOM HENPUMUTUBHBIX
noHsATuiA MCO 18629. dedmHuumnoHanbHble pacwunperust onpegeneHsl UCO 18629-11 n UCO 18629-12, rae BBe-
AeHbl HOBbIE 3r1eMEeHTbI NIeKCUKW. [laHHble 3nemMeHTbl AeMHULMOHANBHBIX pacLUMPEHUA MOTYT BbITb NONIHOCTHHO
onpeaeneHsl B cooteeTcTBUM ¢ NCO 18629-11 1 CO 18629-12. AedmHULMOHArBHBLIE paclUMPEHUS 4aKT TOYHbIE
ceMaHTUYecKue onpeaeneHns 31eMeHToB, UCNOMb3yeMbiX B cneundukaLmsix MHOUBUAYanbHbIX TEXHUYECKMUX
MPUNOXKEHUA MU TUNOB TEXHUYECKUX NPUNOXKEHUA, Npy 0becneyeHnn CoBMECTHbIX paboT. eduHuumnoHansHble
paclmpeHus CyLLEeCTBYIOT B CNeayroLWmnX KaTeropusx:

- pacluMpeHust e NCTBUIA;

- BpeMeHHbIe pacLUUpeHUs N pacluMpPEHUs, OCHOBAHHbLIE HA COCTOSIHUW;

- ynopsifouvMBaHue AeNCcTBUA U pacLuMpeHne NpoaoIKUTENbHOCTH;

- HAa3Ha4YeHWs pecypca;

- Habopbl pecypcoB;

- paclupeHns AeicTBUiA Npoueccopa.

MHaveuayansHLIM (rpynnoBbiM) nonb3osaTensm UCO 18629 moxeT noTpebosaThest paciumperue UCO 18629
Ana cneundmKaumy NOHSATUA, OTCYTCTBYIOLLMX B HacTosiLLLee Bpems B YacTsix ¢ 41 no 49 komnnekca mexayHapoa-
HbIX cTaHgapToB MCO 18629. ing aTuUX uenei oHW A0MKHbI UCNONb30BaTb 3M1EMEHThI, onpegeneHHole B UCO
18629. Monb3oBaTenbckue paclUMpeHns U ux onpeaeneHns yctaHaBnueaoT deduHULMOHArNbHbIE pacLUUMpeHus,
KOTOpble He AOMKHbI BbITh BKITtoYeHbl B YacTu ¢ 41 no 49 UCO 18629.

NMpwvmeyaHune— MNonb3oBatenbckue paclUMpeHUss JOMMKHbI YAOBNETBOPATL TpeboBaHuam NCO 18629 n
cootBetcTBoBaTh NCO 18629-1:2004 (noapasgensl 5.1 n 5.2).

MpeameTom paccMoTpeHusi yacten ¢ 41 no 49 komnnekca ctaHgapToB UCO 18629 siensitoTes:

- CeMaHTU4ecKue onpeaeneHna (Ha OCHOBe NOHSATUIA, ycTaHoBMneHHbIX B UCO 18629-11 u UCO 18629-12),
3NEeMEeHTbI KOTOPbIX ABNSAIOTCS XapaKTepHbIMW ANl LUECTM NOHATMIA, onpeaeneHHbIX BbiLUE;

- Habop aKCMOM, OrpaHUUYNBAIOLLNX UCTIONb3OBAHNE 3NIEMEHTOB B Ae(UHULIMOHANbHbBIX PACLLMPEHUSIX.
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MpeameTom paccMoTpeHus YacTeli ¢ 41 no 49 komnnekca ctaHgapTos MCO 18629 He siBnstoTCS:
- orpedeneHns N akcuoMbl AN NoHATUIA, onpeaeneHHbix MCO 18629-11 n UCO 18629-12;

- aneMeHThl, He onpegeneHHble B cooTBeTcTBUM ¢ MCO 18629-11 nNCO 18629-12;

- MoSb30BaTENbCKME PaCLLUUPEHIS.

5 CTpyKTypa HacTosiLlero ctaHgapra

®yHAaMeHTanbHbIe TEOPUN, ONMCAHHbIE B HACTOSALLEM CTaHdapTe:

- HeleTepMUHUPOBAHHbIE ACTBUSA: NepecTaHoBOYHAs CTPYKTYpa BETBEN;

- HeAeTepMUHUPOBaHHbIe AENCTBUS: CKNaaHasi CTPYKTypa BETBEN;

- HeJeTepMUHUPOBaHHbIe AEVCTBUA: CTPYKTYPa BETBEW 1 YNOopsaoYMBaHUE;

- HeAeTepMUHNPOBaHHbIE AEACTBUSI: MOBTOPSIOLLASICA CTPYKTYpa BETBEW;

- CNEeKTP AEUCTBUIA: NepecTaHOBOYHbIE AepeEBbs ASNCTBUIA;

- CNeKTp AENCTBUIA: YNNOTHSIOLLAsA CTPYKTYpa BETBEN;

- CMeKTp AeCTBUIA: AepeBbsa AENCTBUIA U NepeynopsifoumMBaHue;

- CMIEKTP 1 BKITFOYEHWE COCTaB/AKLLErO AepeBa;

- BCTpauBatoLue orpaHuIeHus ans AeNcTBuin;

- cKkeneTHble AepeBbs AeNCTBUN;

- HegenuMble OeNCTBUS: Napannenusm BBepx;

- Hegenvmble AeNCTBUS: Napannenuam BHU3;

- CMeKTp HeaeMMMbIX JeNCTBUN;

- BXOHble YCIoBUS A AeNCTBUNA.

Ha pucyHke 1 nokasaHbl COOTHOLIEHUA MeXAy YKa3aHHbIMU pacluMpeHnsMu U Teopusamm sapa (cm. MICO
18629-12), ucnonbayemsiMu Ans cneundunkaumm aeHULMOHANBHBIX pacluMpeHnii B HaCcTOSILLLEM cTaHaapTe.
CTpenku ykasbiBaloT Ha 3aBUCUMOCTU MeXAay paclunpeHnsMu Hactosawero ctaHgapta u UCO 18629-12. Bee
Teopuu, ornpegeneHHbIe B HACTOSILLEM cTaHdapTe, ABnATcA pacwupeHnamm ana UCO 18629-12, koTopblii caMm
sisnsieTca pacwmpernem NCO 18629-11.

MpumeyvaHwue—IllonHylo gnarpammy B3aMMO3aBUCUMOCTM Mmexay pacwupenHuamm UCO 18629-12 cm. B
NCO 18629-12:2005 (nogpasgen 5.1).

MepecTaHoBOYHbIE y":T‘:)T ""m;a“
OepeBbs AEACTBUIA BeTy'Be"’ﬁ
_| [epesbs paencTeuin
1 nepeynopsaacuuBaHue
MepecTaHoBo4Has
cTpyKTYypa
BETBEN
MoeTopsioLwasics CrnapHasn CTpykTypa Crpyxrypa seraed
CTPyKTypa BeTBen ¥ ynopsifouuBaHue
BeTBeM
Hepenumble percTeus: Cn;'g,f_’alg;noﬂ:.:"e
napannennaM BBepx Jepesa
Hepenvmele pgeictens: |
napannenusm BHU3 NCO 18629-12 Betpauvsaolme
orpaHuyeHus
AN AeACTBUR
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6 HepeTepMuHUpoOBaHHbIe AEUCTBUS: NepecTaHOBOYHas CTPYKTypa BeTBewn

[JaHHblii pasgen xapakrepusyeT Bce ornpeferieHusl, 06ycnosneHHbIe HeAeTepMUHUPOBAHHLIMU AeNCTBUS-
MU: NepecTaHOBOYHAasA CTPYKTypa BETBEN.

6.1 MpuMUTUBHAA NeKcUKa nepecTaHOBOYHOW CTPYKTYpPbI BeTBeN
Jlekcyka nepecTaHOBOYHOW CTPYKTYPbI BETBE He TpebyeT NMPUMUTUBHBLIX COOTHOLLEHWIA.
6.2 Onpepensiemas nekcuka NOHATUN NepecTaHOBOYHOMW CTPYKTYpPbl BeTBeMr

B naHHoM pasgene onpegeneHsl HuKecneayoLwme COOTHOLEHNS:

- (branch_monomorphic ?a ?occ1 ?occ2);

- (branch_automorphic ?a ?occ1 ?o0cc2);

- (permuted ?a);

- (nondet_permuted ?a);

- (partial_permuted ?a);

- (simple ?a).

Kaxxgoe noHaTue onpeaensietcs HechopmMarnbHOW cemaHTUkon U akcromoit KIF.

6.3 Teopuu agpa, obycrnoBneHHble NepPecTaHOBOYHOM CTPYKTYpPOI BeTBel

[ns gaHHbIX paclUMpeHniAi HeoBXoaAMMBbI:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th;

- occtree.th;

-psl_core.th.

6.4 fecdbuHULMOHaANbLHbIE paclUMpeHnss, o6ycnoBrieHHble NepecTaHOBOUYHOM CTPYKTYPOIl BeTBel
[ns nepecTaHOBOYHOM CTPYKTYPbI BETBEN AeOUHNLIMOHAMBHBIE pacLLUPeHUst He TpebyloTcea.
6.5 OnpeaeneHUs NOHATUIA AN NnepecTaHOBOYHON CTPYKTYpPbI BeTBeN

[ns nepecTaHOBOYHOM CTPYKTYpPLI BETBEW onpeAerieHbl HKecneaytoLme NoHATUS.

6.5.1 Branch_monomorphic

OpfHa BeTBb MUMHUMANBHOIO Aepesa AeNCTBUI ABNSIETCA MOHOMOpdUYECKon Ansa Apyron BeTBu Torga u
TONbLKO TOraa, koraa Habop cobbITUIN HAa OAHON BETBU MOXET BbITb BCTPOEH BHYTPb Habopa cobbITuii Ha apyrov
BETBU.
(forall (?occ1 ?occ2) (iff (branch_monomorphic ?occ1 ?occ2)
(forall (?s1 ?a)

(implies (and (occurrence_of ?occ1 ?a)
(subactivity_occurrence ?s1 ?occ1))
(exists (?s2)
(and (subactivity_occurrence ?s2 ?occ2)
(mono ?s1 ?s2 ?a))))))))

6.5.2 Branch_automorphic

[lBe BETBM MUHUMAINbLHOIO AepeBa AeVUCTBUI ABNAOTCSA aBTOMOPdUYECKUMI NO OTHOLLEHWIO APYT K ApYTY
Toraa U TONbKO Torga, korga Habop cobbiTUIn Ha OQHON BETBU SIBNSIETCA NepecTaHoBKoW Habopa cobbITuin Ha
Apyroi BeTBU.
(forall (?occ1 ?occ2) (iff (branch_automorphic ?occ1 ?occ2)
(and (branch_monomorphic ?occ1 ?o0cc2)

(branch_monomorphic ?occ2 ?occ1))))

6.5.3 Permuted

CobbITue aBnsieTcs nepecTaHoBOYHLIM TOM4A U TONbKO TOrAa, Korga Habop cobbITWiA Ha Kaaon BETBU MUHW-
ManbLHOro fiepesa 1eCTBIUIA ABNSAETCA NepecTaHoBKoM Habopa cobbITUI Ha BCEX NPOYUX BETBAX.
(forall (?occ) (iff (permuted ?occ)
(forall (?occ1 ?occ2)

6
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(implies (and (same_grove ?occ1 ?occ)
(same_grove ?o0cc2 ?occ))
(branch_automorphic ?occ1 ?0cc2))))))
6.5.4 Nondet_permuted
CobbiTue ABNSAETCA HeAeTEPMUHUPOBAHHO NepecTaHOBOYHBLIM TOrAa U TONbKO Toraa, korga Habop cobbiTuia
Ha KaxaoWw BeTBM MUHWMAsbHOTO AiepeBa AEACTBUIA ABNAETCS NepecTaHoBKoW Habopa cobbITUiA HAa HEKOTOPbIX
APYrx BeTBSIX.
(forall (?occ) (iff (nondet_permuted ?occ)
(forall (?ocec1)
(implies (same_grove ?occ1 ?occ)
(exists (?occ2)
(and (same_grove ?occ1 ?0cc2)
(not (= ?occ1 ?0cc2))
(branch_automorphic ?occ1 ?o0cc2)))))))
6.5.5 Partial_permuted
CobbITue sIBAsSIETCSA YacTUYHO NePeCcTaHOBOYHbLIM TOIAA U TOSTLKO TOIAA, KOrAa CyLLECTBYET BETBb, NSl KOTO-
poii Habop cobbITUlA SIBNSIeTCA NepecTaHoBKoM HaBGopa coGLITUIA HA HEKOTOPbLIX APYrux BeTBsIX. [Mpu aTOM cyLue-
CTBYyeT BeTBb, He SIBMsIoLLascs nepecTaHOBKOW Kakoi-nnbo apyroi BETBU.
(forall (?occ) (iff (partial_permuted ?occ)
(exist (?occ1 ?occ2 ?occ3)
(and (same_grove ?occ1 ?occ)
(same_grove ?occ2 ?occ)
(not (= ?occ1 ?0cc2))
(branch_automorphic ?occ1 ?occ2)
(same_grove ?0cc3 ?occ)
(forall (?occ4)
(implies (and (same_grove ?occ3 ?occ4 ?a)
(branch_automorphic ?occ3 ?occ4))
(= ?0cc3 ?0ccd))N))))
6.5.6 Simple
Cob6bITve siBnsieTcs NPOoCTbIM Toraa U TONbKO TorAa, Koraa HY 0[Ha U3 BeTBel kakoro-nnbo AepeBa AeNCTBUIA
He sIBMsIieTCs1 aBTOMOPPUYECKOIA.
(forall (?occ) (iff (simple ?occ)
(forall (?occ1 ?0cc2)
(implies (and (same_grove ?occ1 ?occ)
(same_grove ?occ2 ?occ)
(branch_automorphic ?occ1 ?occ2))
(= ?0occ1 ?0cc2)))))

6.6 'paMmaTnKa COOTHOLLEHUIA NepecTaHOBOYHOW CTPYKTYpPbI BeTBe!

HwxecneayrolLye rpaMmaTiMeckie YyTBEPXKAEHVS yCTaHaBNMBAOT onucaHns TEXHOMOrMYecKoro npoLiecca
1 BcriomoraTenbHble Npaeuna, onpeaeneHHsle 8 KIF ans nepectaHoBOYHOW CTPYKTYpbI BETBEN.

MpumeuaHun e — HasHa4yeHNe M BaXHOCTb MCMOMNb3OBaHUA rpamMmMaTnyeckux yteepxaeHuin NCO 18629
nosicHsetcs B ACO 18629-1:2004 (nyHkTel 3.3.8, 4.2.4 n 5.1).

< permuted_spec > ::= (forall (< variable >)
(implies (same_tree < variable > ?occ)
<occurrence_sentence >))
<nondet_permuted_spec > ::= (forall (< variable >*)
(implies (same_tree < variable > ?occ)
(or < occurrence_sentence >*)))
< partial_permuted_spec > ::= (or < nondet_permuted_spec >
< simple_spec >)
< simple_spec > ::= (exists (< variable >*)
(and < occurrence_formula >
<branch_spec >))



roCT P UCO 18629-41—2011

< occurrence_literal > ::= (occurrence < variable > < term >)
(subactivity_occurrence < variable > < variable >)
< occurrence_formula > ::= < occurrence_literal > |
(and < occurrence_literal >*)
< occurrence_sentence > := (exists (< variable >*)
< occurrence_formula >)
<branch_spec > ::= (and (same_tree < variable > ?occ)+
(not (= < variable > ?occ))+)

7 HepeTepMuMHUpOBaHHbLIE AEACTBUSA: CKINaAHaA CTPYKTypa BeTBEN

DaHHbIN pasaen xapakrepuayeT Bce onpeaerieHns], 06yCcroBneHHbIe HeeTePMUHUPOBAHHLIMU AEHCTBMS-
MU: CKnagHaa CTpyKTypa BeTBeil.

7.1 MpuMUTUBHAA NeKCUKa CKNagHOM CTPYKTYpbI BeTBen
INekcuka cknagHoW CTPYKTYpbl BETBEW He TpebyeT MPUMUTUBHBLIX COOTHOLLIEHUIA.
7.2 Onpepensiemasn nekcuka NOHATUN AN CKNAaAHON CTPYKTYpbl BeTBel

B aaHHOM noapa3saene onpeaeneHbl HUXKecneayoLwme COOTHOLLIEHUS:
(branch_homomorphic ?occ1 ?occ2);

(folded ?a);

(nondet_folded ?a);

(partial_folded ?a);

- (rigid ?a).

Kaxgoe noHsiTue onpegensietTcs HechopmaribHol ceMaHTUKon 1 akcuomoii KIF.

7.3 Teopuu, o6ycnoBrneHHble CKNagHON CTPYKTYpOn BETBEN

[ns gaHHON Teopun HeoBXoaMMBbI:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th;

- occtree.th;

- psl_core.th.

7.4 JecbMHULMOHANbHbIE pacluMpeHusi, 06ycrnoBneHHble CKNafHOW CTPYKTYpol BeTBel
[ns cknagHol CTPYKTYpbl BeTBeW AeduHULMOHaNbHLIE pacluMpeHus He TpebytoTcs.
7.5 OnpeaeneHus ckiagHoOM CTPYKTYpbl BETBEW

Ans cknagHow CTPYKTYpbl BETBEN onpeaeneHbl HUXecneayoLme NoHaTus.
7.5.1 Branch_homomorphic
OgHa BeTBb MMHUManbHOro Aepesa AEWCTBUIA ABNSIETCA roMoMopdryeckol ANs Apyroi BeTBU Torga v
TONbKO TOrAa, Koraa cyllecTByeT oTobpaxeHue Habopa cobbITUiA Ha oQHOI BETBU BHYTPb 3agaHHoro HaGopa
cobbITW Ha Apyroi BeTBK.
(forall (?occ1 ?occ2) (iff branch_homomorphic ?occ1 ?0cc2)
(and (same_grove ?occ1 ?0cc2)
(forall (?s1 ?a)
(implies (and (occurrence_of ?occ1 ?a)
(subactivity_occurrence ?s1 ?occ1))
(exists (?s2)
(subactivity_occurrence ?s2 ?0cc2)
(hom ?s1 ?s2 ?a)))))))
7.5.2 Folded
HekoTopoe AelicTBre SBNSETCSA CI0XKEeHHbIM Torda U TOMbKO TorAa, Koraa cyLUecTByeT eAMHCTBEHHas BETBb,
Ans koTopoi Habop cobbITWiIA Ha KaXkaoW BETBM MUHMATBHOMO AepeBa AeNCTBUIN ABNSIeTCA NepecTaHoBKoi Habo-
pa cobbITUIA Ha yKasaHHO eAMHCTBEHHON BETBU.
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(forall (?occ) (iff (folded ?occ)
(exists (?occ1)
(and (same_grove ?occ1 ?occ)
(forall (?0cc2)
(implies (same_grove ?occ2 ?occ)
(branch_homomorphic ?occ1 ?0cc2)))))))
7.5.3 Nondet_folded
HexoTopoe aeicTeune ABNsieTCs HeAeTePMUHUPOBAHHO CIIOXKEHHBLIM TOIAA U TONBKO TOrAa, KOrAa CyLLeCTBY-
€T BeTBb Takas, 4To Habop cobLITWI Ha Kaxkaov BETBU MUHUMAILHOTO [iepeBa AeUCTBUI ABNAETCS NepecTaHOBKOM!
Habopa cobbITUA Ha NepBOW BETBMU.
(forall (?occ) (iff (nondet_folded ?occ)
(forall (?occ1)
(implies (same_grove ?occ1 ?occ)
(exists (?occ2)
(and (same_grove ?occ2 ?occ)
(not (= ?0cc1 ?0cc2))
(branch_homomorphic ?occ1 ?0cc2)))))))
7.5.4 Partial_folded
HekoTopoe AefcTBUe ABNSIETCA YaCTUYHO CNOXEHHLIM TOrAAA U TONbKO TOrAa, Korda CyLwecTByeT BETBb Ta-
Kasi, 4To Habop coBbITUIN Ha ka0 BETBU MUHUMAIBHOTO iepeBa AeACTBUI ABNSAETCA NepecTaHoBKoi Habopa
cobbITWA Ha NepBoi BETBK.
(forall (?occ) (iff (partial_folded ?occ)
(exists (?occ1 ?occ2 ?occ3)
(and (same_grove ?occ1 ?occ)
(same_grove ?occ2 ?occ)
(not (= ?0cc1 ?o0cc2))
(branch_homomorphic ?occ1 ?occ2)
(same_grove ?occ3 ?occ)
(forall (?occ4)
(implies (and (same_grove ?occ4 ?occ)
(not (= ?occ3 ?occ4)))
(not (branch_homomorphic ?occ3 ?occd))))))))
7.5.5 Rigid
HekoTopoe AeiicTBUE ABIAETCA )XECTKMM TOrAa U TONbKO TOrAa, KOr4a HY ogHa U3 BeTBEI HeKOTOpOoro Aepe-
Ba OEVCTBMI He SABNSIeTCS roMOMOpdhuiecKoil.
(forall (?occ) (iff (rigid ?occ)
(forall (?o0cc1 ?0cc2)
(implies (and (same_grove ?occ1 ?occ)
(same_grove ?occ2 ?occ)
(not (= ?occ1 ?0cc2)))
(not (branch_homomorphic ?occ1 ?0cc2))))))

7.6 M'pammaTuka onucaHui npoLecca ANA CKNagHoOW CTPYKTYpbl BeTBEW

HwxecneaytoLpe rpaMMmaTuieckie yTBepXXaeHu sl ycTaHaBnNWBealoT onncaHUA TeXHONOrM4Yeckoro npotiecca
1 BCnomoraTenbHble Npasuna, onpeaeneHHble B KIF ans cknagHol CTpyKTypbl BETBEN.
< folded_spec > ::= (exists (< variable >)
(and (same_tree < variable > ?occ)
<occurrence_axiom >))
<nondet_folded_spec > ::= (exists (< variable >)
(and (same_tree < variable > ?occ)
(or < occurrence_axiom >*)))
< partial_folded spec > ::= (or < nondet folded_spec>
<rigid_spec>)
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<rigid_spec > ::= (exists (< variable >*)
(and < occurrence_formula >
< branch_spec >))
< occurrence_disjunct > ::= < occurrence_literal > |
(or <occurrence_literal >*)
< occurrence_axiom > ::= (exists (< variable >*)
< occurrence_disjunct>)

8 HeaeTepMuHMpOBaHHbIe AENCTBUA: CTPYKTYpa BeTBeM U ynopsaoumBaHue

DaHHblIli pasgen xapakTepuayeT Bce onpeaereHusi, 06ycrioBrieHHble Hele TePMUHUPOBaHHLIMY AeACTBUSA-
MU: CTPYKTYpa BeTBel 1 yopsaoUmBaHue.

8.1 MpuMUTUBHAA NeKcukKa CTPYKTYpbl BeTBEW U YNopAaoYMBaHUA
Jlekcuka CTPyKTYpbI BETBEW U YIOPSAOUMBAHWS He TpebyeT NPUMUTUBHBIX COOTHOLLEHMIA.
8.2 Onpepensemas nekcuka CTpyKTypbl BeTBEW U yNopsaAoYUBaHUSA

B oaHHoM nogpasgene onpegeneHbl HkecneayoLe COOTHOLLEHWS:

- (order_tree ?s1 ?s2 ?a);

- (root_automorphic ?occ1 ?o0cc2);

- (ordered ?occ);

- (nondet_ordered ?occ);

- (broken_ordered ?occ);

- (ordered ?occ).

Kaxgoe noHsTue onpeaensietcs HedbopmansHo ceMaHTukol 1 akcromoli KIF.

8.3 Teopuu, o6ycnoBneHHble CTPYKTYPOW BETBEI U yNopaaoYMBaHUEM

Ans agaHHoR Teopun HEOBXoAUMbI:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th;

- occtree.th;

-psl_core.th.

8.4 leduHMLMOHaNbHbIE pacluMpeHusi, 06ycnoBneHHble CTPYKTYpOU BeTBed U ynopsifovuBa-
HUEeM

[nsi cTpyKTypbl BETBEW U yNopsigounBaHus AeuHULUMOHanNbHbIE paclunpeHust He TpebytoTcs.
8.5 OnpeneneHus CTPYKTypbl BETBEMX U yNopaaoiuBaHus

[na cTpyKTypbl BETBEN U YNopsifiouMBaHua onpeaeneHbl HukecneayoLme noHATUs!.
8.5.1 Mono_tree
YkasaHHoe nogaepeso, UMetoLLiee KopeHb B ?s1, MOXeT 6bITb MoOHOMOpdMYECKN BCTPOEHO BHYTPb Noaae-
peBa, UMEeIoLWEro KopeHb B ?7s2.
(forall (?s1 ?s2 ?a) (iff (mono_tree ?s1 ?s2 ?a)
(forall (?s3 ?s4 ?s5)
(implies (and (min_precedes ?s1 ?s3 ?a)
(min_precedes ?s2 ?s4 ?a)
(mono ?7s3 ?s4 ?a)
(min_precedes ?s3 ?s5 ?a))
(exists (?s6)
(and (mono ?s5 ?s6 ?a)
(min_precedes ?s4 ?s6 ?7a)))))))
8.5.2 Order_tree
YKasaHHOe COOTHOLLIEHWE COXPaHsieT 3HaYeHWe, ecrn CyLLECTBYET HEeKOTOopbI asToMOPdM3M NopsaKa, oTo-
GpaxatoLLnii noaaepeBo ¢ KopHeM B ?s1 B noaaepeBo ¢ KOPHEM B ?7s2.
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(forall (?s1 ?s2 ?a) (iff (order_tree ?s1 ?s2 ?a)
(and (mono_tree ?s1 ?s2 ?a)
(forall (?s3 ?s4 ?s5 ?s6)
(implies (and (min_precedes ?s1 ?s3 ?a)
(min_precedes ?s2 ?s4 ?a)
(cousin ?s3 ?s4 ?a)
(min_precedes ?s3 ?s5 ?a)
(cousin ?s5 ?s6 ?a))
(iff (iso_occ 783 ?s5)
(iso_occ 7s4 7s6)))))))
8.5.3 Root_automorphic
[1Ba cobbITMsi Ha OAHOM U TOM Xe AepeBe aBTOMOPMHbI KOPHAMU TOrAA U TONLKO TOrAA, Koraa AN Kaxaoro
cobbITHSA cyLLlecTBYeT HAabop coBbITUI, ABNSAIOLLMXCS KOPHAMK M30MOPMHBIX MOAAEePEBLEB.
(forall (?0cc1 ?o0cc2) (iff (root_automorphic ?occ1 ?occ2)
(exists (?a 7s1 ?s2)
(and (occurrence_of ?occ1 ?a)
(occurrence_of ?occ2 ?a)
(subactivity_occurrence ?s1 ?occ1)
(subactivity_occurrence ?s2 ?occ2)
(order_tree ?s1 ?s2 ?a)
(order_tree ?s2 ?s1 ?a)))))
8.5.4 Ordered
CobbiTue siBnsieTcs ynopsiioHeHHbLIM Torda U ToNbKo Toraa, Korga oHO aBTOMOP(HO KOPHAMU CO BCeMM
MPOYUMU KOPHEBLIMU MOACODLITUSIMU HA 3TOM Xe AepeBe.
(forall (?o0cc1 ?occ2) (iff (root_automorphic ?occ1 ?occ2)
(exists (?7a ?7s1 ?s2)
(and (occurrence_of ?occ1 ?a)
(occurrence_of ?occ2 ?a)
(subactivity_occurrence ?s1 ?occ1)
(subactivity occurrence ?s2 ?0cc2)
(order_tree ?s1 ?s2 ?a)
(order_tree ?s2 ?s1 ?a)))))
8.5.5 Nondet_ordered
CobbITue sBnseTcs HedeTepMUHUPOBaHO YNopsiAoieHHbIM Tora U TONbKO TorAa, Koraa kaxaoe cobbiTue Ha
Aepese aBTOMOPHO KOPHAMU C HEKOTOPbLIM APYrMM KOPHEBLIM COBLITUEM Ha Aepese.
(forall (?occ1) (iff (nondet_ordered ?occ1)
(forall (?0cc2)
(implies (same_grove ?o0cc1 ?0cc2)
(exists (?0cc3)
(and (same_grove ?occ1 ?occ3)
(not (= ?o0cc3 ?0cc2))
(root_automorphic ?occ2 ?0cc3)))))))
8.5.6 Broken_ordered
HekoTopoe geicTBUE UMEET COMaHHbIN (HapyLUeHHbIR) NOPSAOK TOrAa 1 ToNbKO Toraa, Koraa Ha OgHOM U
TOM XXe lepeBe CYLLECTBYHOT COBLITUS, aBTOMOPEHLIE KOPHAMMU HEKOTOPLIM AAPYTMM KOPHEBBLIM NOACOBLITUAM Ha
HeM, a TaKKe CYLLECTBYIOT KOPHEBbIe COBbLITUS, HEaBTOMOPHbIE KOPHAMM KaKUM-NMGO APYrMM KOPHEBbLIM Noaco-
BbITSAM.
(forall (?occ1) (iff (broken_ordered ?occ1)
(exists (?o0cc2)
(and (same_grove ?occ1 ?0cc2)
(not (= ?occ1 ?0cc2))
(root_automorphic ?occ1 ?occ2)
(forall (?0cc3)
(implies (and (same_grove ?occ3 ?occ1)
(not (= ?occ3 ?occ2))
(not (root_automorphic ?occ3 ?0cc2))))))))

1"
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8.5.7 Ordered

CobbiTne aBnaeTca ynopsiaoHeHHLIM Torga U ToNbKO Toraa, Koraa HU 0AHO 13 CoBLITUI Ha 9TOM Xe Aepese
He aBTOMOPCHHO € HAM KOPHSMU.
(forall (?occ1) (iff (unordered ?occ1)
(forall (?occ2)

(implies (and (same_grove ?occ1 ?0cc2)
(not (= ?occ1 ?0cc2)))
(not (root_automorphic ?occ1 ?0cc2))))))

8.6 'pammaTUKa CTPYKTYpbI BeTBei U YNopsaouuBaHusA

Hwxecnegytowme rpammaTnyeckune yTBepKaeHU ycTaHaBNMBAIOT ONUCAHUA TEXHOMOMMYeCcKoro npouecca
1 BcromoraTesbHble Npasuna, onpegeneHHble B KIF ana cTpykTypbl BETBEW U YNOpSACHUBAHUA.
< ordered_spec > ::= (forall (< variable >)
(implies (same_tree < variable > ?occ)
<ordered_sentence >)) |
(forall (< variable >)
(implies (same_tree < variable > ?occ)
<ordered_formula>))
<nondet_ordered_spec > ::= (forall (< variable >)
(implies (same_tree < variable > ?occ)
(or < ordered_sentence >*)))
< broken_ordered_spec > ::= (forall (< variable >)
(implies (same_tree < variable > ?occ)
(or{<ordered_sentence >* |
<ordered_list>*})))
< unordered_spec > ::= (forall (< variable >)
(implies (same_tree < variable > ?occ)
(or < ordered_list >*)))

<ordered_literal > ::= (min_precedes < variable > < variable > <term >) |
(next_subocc < variable > < variable > < term >)

< ordered_list > ::= < ordered_literal > |
(and < ordered_literal >*)

< conditional_occurrence > ::= (implies < occurrence_formula >
<ordered_list >)

< ordered_sentence > ::= (exists (< variable >)
(and (root_occ < variable > ?occ)
< occurrence_disjunct>
< conditional_occurrence >))))

< ordered_conjunct > ::= < ordered_literal > |
(and < ordered_formula >*)

< ordered_formula > ::= (exists (< variable >)
(and (root_occ < variable > ?occ)
<occurrence_disjunct >
<ordered_conjunct>)) |
(or<ordered_formula >*)

9 HeaeTepMUHMpPOBaHHbIe AeNCTBUA: NOBTOPAIOWAsICA CTPYKTypa BeTBeW

[aHHBIN pasaen xapaktepusyeT Bce onpeerneHus, 06ycnoBneHHble HeaeTEPMUHUPOBAHHBIMU ASNCTBIS-
MW: MOBTOPSIIOLLANACA CTPYKTYpa BeTBEN.

9.1 IpUMUTUBHAA NeKCUKa NoBTOpSAIOLLEACA CTPYKTYpPhbl BETBEN

JNekcuka noBTOpsItOLLENCA CTPYKTYPbI BETBENR He TpebyeT NPUMUTUBHBIX COOTHOLLEHWIA.
9.2 OnpepgensieMble COOTHOLLEHUS NOBTOPAOLLEACA CTPYKTYpbl BeTBe!

B naHHoM noapasaene onpeaerneHbl HukecneayoLie COOTHOLLEHWS:

12
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- (branch_mono ?s1 ?s2 ?s3 ?s4 ?a);

- (reptree ?s ?occ);

- (repetitive ?occ);

- (nondet_repetitive ?occ);

- (partial_repetitive ?occ);

- (amorphous ?occ).

Kaxkgoe noHsTve onpeaensietcst HedpopmMansHo cemaHTukomn U akenomoit KIF.

9.3 Teopuu, o6ycnoBneHHble NOBTOPAIOLLEACSH CTPYKTYPOW BeTBEN

[ns naHHol Teopumn HeoGXoaNMBbI:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th;

- occtree.th;

- psl_core.th.

9.4 lepuHMLMOHaANbHbIE pacluUpeHUs, 0GyCroBNeHHbIe NOBTOPAIOLLIENACA CTPYKTYpPOi BeTBel
Ons nosTopsitoLLECsl CTPYKTYPbI BETBEN AetbMHULIMOHAMbHBIE paclLunpeHmnst He TpebytoTces.
9.5 OnpeaeneHUA NOBTOPSAIOLLENCA CTPYKTYPbI BETBEN

[ns noBTOpsitoLENCA CTPYKTYpbI BETBEW ONpeaeneHbl HUxXecneayoLe NoHATUS.
9.5.1 Branch_mono
MoaBeTBb HEKOTOPOro MUHUMASILHOTO AelCTBUSA C HayarbHbIM CobbiTMeM ?s1 1 3aKNIOYUTENbHLIM COBbI-
THeM ?s2 ABnAeTCa cobbITUIAHO M3oMopdMYecKol Ans NOABETBY C HavanbHbIM cOBbITUEM ?s3 1 3aKMouMTENb-
HbIM coBbITMEM ?84.
(forall (?s1 ?s2 ?s3 ?s4 ?a) (iff (branch_mono ?s1 ?7s2 ?7s3 7s4 ?a)
(forall (?s5 ?s6)
(implies (and (min_precedes ?s1 ?s5 ?a)
(min_precedes ?s6 ?s2 7a)
(next_subocc ?s5 ?s6 ?a))
(exists (?s7 7s8)
(and (min_precedes ?s3 ?s7 ?a)
(min_precedes ?s8 ?s4 ?a)
(next_subocc ?s7 ?s8 ?a)
(iso_occ ?s5 ?s7)
(iso_occ ?s6 ?s8)))))))
9.5.2 Reptree
Kaxgoe cobbiTue ?0cc MoXeT 6bITb BCTPOEHO B HEKOTOPYHO BETBb NOAAepeBa C KOPHEBLIM COBLITUEM ?7S.
(forall (?s ?occ) (iff (reptree ?s ?occ)
(forall (?s1 ?a)
(implies (and (occurrence ?occ ?a)
(subactivity occurrence ?s1 ?occ))
(exists (?s2 ?s3 ?s4 ?occ1)
(and (same_tree ?0 ?01)
(leaf_occ ?s2 ?occ1)
(<_min ?s3 ?s1 ?a)
(<_min ?s1 ?s4 ?a)
(branch_mono ?s3 ?s4 ?s ?s2 ?a)))))))
9.5.3 Repetitive
CobbiTne siBNseTCA NOBTOPAIOWMMCSA TorAa U TONbKO TorAa, Koraa Kakaaa BeTBb Ha 3TOM Xe Aepese
AeicTBUA MOXET BbITb BCTPOEHa B YHUKaNbHOE nogaepeso. MHTYUTUBHO SICHO, YTO 3TO 3KBMBASNIEHTHO CyLLIECTBO-
BaHWIO YHUKANbLHOrO MOBTOPSIOLLErocs Noaaepesa.
(forall (?occ) (iff (repetitive ?occ)
(exists (?s1 ?occ2)

13
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(and (same_tree ?occ ?occ2)
(subactivity_occurrence ?s ?occ2)
(forall (?o0cc1)
(implies (same_tree ?occ ?occ1)
(and (reptree ?s ?occ1)
(not (root_occ ?s ?occ1))))))
9.5.4 nondet_repetitive
HekoTopoe aeicTBIe ABNSAETCA HeAeTEPMUHMPOBAHHO NOBTOPSIIOLLMMCS TOrAa U TOMNLKO Toraa, Koraa Kax-
Aas BETBb Ha 3TOM Xe AepeBe AeWCTBUIA MoXeT BbITb BCTPOEHa B HeKoTopoe noaaepeso. MHTYUTUBHO SICHO, YTO
3TO 3KBUBASIEHTHO CYLLECTBOBAHMUIO HECKOSBKUX HEU30MOPMNUECKUX MOBTOPSIIOLLIMXCA MOAAEPEBLEB.
(forall (?occ) (iff (nondet_repetitive ?occ)
(forall (?o0cc1)
(implies (same_tree ?occ ?occ1)
(exists (?s1 ?0cc2)
(and (same_tree ?occ ?occ2)
(subactivity_occurrence ?s ?occ2)
(reptree ?s ?occ1)
(not (root_occ ?s ?occ1))))))))
9.5.5 partial_repetitive
CobbiTVe SBnsieTcst YacTUYHO MOBTOPSIOLLMMCS TOrAA U TONBKO TOrAa, Koraa CyLLecTByoT NoBTopsoLLMecs
noaaepeebs. Mpy 3TOM CYLLECTBYIOT BETBY Ha 3TOM Xe [iepeBe, KOTopble He MOTyT BbITb 0ToGpaXxeHbl Ha Kakoe-
nnbo nosTOpSsIOLLEecs Noaaepeso.
(forall (?occ) (iff (partial_repetitive ?occ)
(and (exists (?occ1 ?occ2 ?s1)
(and (same_tree ?occ ?occ1)
(same_tree ?occ ?0cc2)
(subactivity_occurrence ?s ?o0cc2)
(rep_tree ?s ?0cc)
(not (root_occ ?s ?occ1))))
(exists (?0cc2)
(forall (?s2)
(implies (reptree ?s1 ?o0cc1)
(root_occ ?s1 ?o0cc1)))))))
9.5.6 Amorphous
CobbiTne saBnsetcsl aMmopdHbIM Toraa M TONbKO Toraa, Korda He CYLLECTBYET MOBTOPSIOLLMUXCA Noa-
JepeBbeB Ha 3TOM e AiepeBe AeACTBUIA.
(forall (?occ) (iff amorphous ?occ)
(forall (?0cc1 ?s)
(implies (and (same_tree ?occ1 ?occ)
(reptree ?s ?occ1))
(root_occ ?s ?0cc1)))))

9.6 MpammaTuKa noBTOpSAIOLIEACS CTPYKTYPb! BeTBEeN

HwxecnegytoLwe rpaMMaTideckve yTBepkaeHUs yCTaHaBNMBaloT ONUcaHnA TeXHONOrMYeckoro npouecca
W BcnomoraTtenbHble Npasuna, onpedeneHHoble B KIF 4ns nosTopsitoLLenca CTpyKTypbl BETBEN.
<repetitive_spec > ::= (forall (< term > ?s1 ?s2)
(iff (do < term > ?s1 ?s2)
<rep_formula >))
<nondet_rep_spec > ::= (forall (< term > ?s1 ?s2)
(iff (do < term > ?s1 ?s2)
(or <rep_formula >*)))
< partial_rep_spec > ::= (forall (< term > ?s1 ?s2)
(iff (do < term > ?s1 ?s2)
< partial_rep_formula >
<rep_formula > ::= (exists (< term >)
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(and (subactivity < term > < term >)
(forall (?s3)
(implies (do < term > ?s1 ?s3)
(or (= 7s2 7s3)
(do < term > ?s3 ?s2))))))
< partial_rep_formula > ::= (exists (< term > ?s3)
(and (subactivity < term > < term >)
(do <term > ?s1 ?s3)
(or (= ?s2 ?s3)
(do <term > ?s3 ?s2))))

10 CnekTp AeNCTBMI: NepeCcTaHOBOYHbIE AepeBbs AeUCTBUMA

HaHHbIN pazgen xapakTepuayeT Bce onpeaeneHusl, obycnoBneHHble CNeKTpoM AeNCTBUI: NepecTaHOBOM-
Hoe AepeBo AeNCTBUIA.

10.1 NMpuMUTUBHaAA NeKcukKa nepecTaHOBOUHbIX AepeBbeB AeACTBUMN
Ilekcvka nepecTaHOBOYHbLIX AepeBbEB ASNCTBUI He TPeOYET MPUMUTMBHBIX COOTHOLLIEHWUIA.
10.2 OnpepensieMble COOTHOLLEHUS NepecTaHOBOYHbIX AepeBbeB AeACTBUMA

B naHHoM noapasaene onpegeneHbl HUXKecnegyoLme COOTHOLLEHUS:

- (reordered ?a);

- (partial_reordered ?a);

- (nondet_reorder ?a);

- (nonorderable ?a).

Kaxgoe noHaTve onpegensietcs HedpopmanbHol cemaHTukol 1 akcromoit KIF.

10.3 Teopuu, o6ycnosrneHHble NepecTaHOBOYHbLIMU AepeBbsiMU AeACTBUN

[ns naHHOW Teopumn HeobXoaNMbI:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th;

- occtree.th;

- psl_core.th.

10.4 OecbMHULMOHANbHbIE pacllUpeHUs, 0OyCroBneHHble NepecTaHOBOYHbLIMU AepeBbAMU Ae-
cTBUIA

[N aaHHBIX paclunpeHnin HeoBxoayMa nepecTaHoBOYHANA CTPYKTYpa BeTBEW.
10.5 OnpegeneHua nepecTaHOBOYHLIX AepeBbeB e ACTBUNA

[ns nepecTtaHOBOYHbIX AepeBbEB AEVCTBUIA OnpeaeneHbl HKecneayowme noHATUS.

10.5.1 Reordered

HekoTopoe gelicTeme ABNAETCA NepeynopsaoHeHHbIM Toraa v ToNbKo Toraa, korga Habop cobbITUI Ha Kax-
OO0 BETBU OHOrO MUHMMANbLHOrO AepeBa AeCTBUIA SIBNSIETCSA NepecTaHOBKoW Habopa cobbITWil Ha BETBU ApYroro
Aepesa aenicTeuin Ang ?a.
(forall (?a) (iff (reordered ?a)
(forall (?occ1 ?occ2)

(implies (and (occurrence_of ?occ1 ?a)
(occurrence_of ?occ2 ?a))
(branch_automorphic ?occ1 ?0cc2)))))

10.5.2 Nondet_reordered

HekoTopoe aeicTeue ABNSETCA HEAETEPMUHUPOBAHHO NepeynopsiAoYEHHbIM TorAa U ToNbKo Toraa, Korga
Habop cobbITWIA Ha KaXkaow BETBUM OAHOT0 MUHUMANbLHOMO ilepeBa AeNCTBUIA AN ?a ABNSAeTCcA NnepecTaHoBKOM
Habopa cobbITUI Ha HEKOTOPOW BETBM ApYroro MMHUMAasbHOro AepeBsa AeiCcTBUIA Ans ?a.
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(forall (?a) (iff (nondet_reordered ?a)
(forall (?occ1)
(implies (occurrence_of ?occ1 ?a)
(exists (?occ2)
(and (occurrence_of ?occ2 ?a)
(not (same_grove ?occ1 ?o0cc2))
(branch_automorphic ?occ1 ?o0cc2)))))))
10.5.3 Partial_reordered
HekoTopoe aefcTBYE ABNAETCA YaCTUYHO NepeynopsaoHeHHbIM TorAaa U ToNbKO Toraa, Koraa cyLlecTsyeT
BETBb TaKasi, YTo ee Habop CoBLITUIN ABNSETCS NepecTaHoBKoN Habopa cobbITUIA Ha HekoTopol Apyrol BeTeu. Mpu
3TOM CyLLeCTByeT HeKoTopasi BETBb, HE ABNSIOLLAsACH NepecTaHOBKON coBbITUI Ha kakoi-nMbo Apyrov BeTBU.
(forall (?a) (iff (partial_reordered ?a)
(exist (?occ1 ?occ2 ?occ3)
(and (occurrence_of ?occ1 ?a)
(occurrence_of ?occ2 ?a)
(not (same_grove ?occ1 ?occ2))
(branch_automorphic ?occ1 ?occ2)
{(occurrence_of ?occ3 ?a)
(same_grove ?occ1 ?0cc3)
(forall (?o0cc4)
(implies (and (occurrence_of ?occ4 ?a)
(not (= ?0cc2 ?occd))
(same_grove ?occ2 ?occd))
(not (branch_automorphic ?o0cc2 ?occ4))))))))
10.5.4 Unorderable
HekoTopoe feiicTBre SABNSeTCS HeynopsiAoYeHHbLIM Toraa v TOMbLKO TorAa, Koraa H1 oaHa U3 BeTBe HeKOTo-
poro Aepesa AeicTBMIN He AABNsieTCst aBTOMOPINYECKor Ans Kakor-nmbo Apyron BeTBU Ha APYrux AepeBbsax
yKasaHHOro criekTpa AecTBUi.
(forall (?a) (iff (unorderable ?a)
(forall (?occ1 ?0cc2)
(implies (and (occurrence_of ?occ1 ?a)
(occurrence_of ?occ2 ?a)
(not (same_grove ?occ1 ?occ2)))
(not (branch_automorphic ?occ1 ?o0cc2))))))

10.6 N'pamMaTMKa onucaHU Npouecca ANA NepecTaHOBOYHLIX AepeBbeB AeUCTBUN

HwxecneaytoLume rpaMmaTyeckue yTBepKaeHUs ycTaHaBNMBaoT OMUCaHUA TEXHONOrMYeCKoro npouecca,
onpeaenexHble B KIF anst nepectaHoBOYHLIX iepeBbEB AEACTBUIM (AaKCUOMbI NEPECTAHOBOYHBLIX AENCTBUA ANA
BeTBeNn).
<reordered_spec > ::= (forall (< variable >)

(implies (occurrence < variable > < term >)
<occurrence_sentence >))
<nondet _reordered_spec > ::= (forall (< variable >*)
(implies (occurrence < variable > < term >)
(or < occurrence_sentence >*)))
< partial_reordered_spec > ::= (or <nondet_reordered spec>
<nonorderable_spec >)
< nonorderable_spec > ::= (exists (< variable >*)
(and < occurrence_formula >
<branch_spec >))

11 CneKkTp AeACTBUN: YNNOTHAIOWAs CTPYKTypa BeTBen

JaHHbIli pasaen xapakTepuayeT Bee onpeaeneHusl, o6ycrioBneHHble CNekTpoM ASCTBUIA: yNnoTHsoWwas
CTPYKTypa BeTBel.
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11.1 MpuUMUTUBHAA NTEKCUKa YNNOTHAIOLWWEN CTPYKTYpPbI BETBEW
Nekcuka ynnoTHAOLLEN CTPYKTYpbl BETBEW He TpebyeT NPUMUTUBHBIX COOTHOLLIEHUIA.
11.2 Onpepensiemas nekcuka ynnoTHsAOLWENA CTPYKTYpbl BETBEN

B gaHHOM nogpaszaerne onpeaeneHbl HUXKecneaylLwmye COOTHOLLEHUS:

- (compacted ?a);

- (nondet_compacted ?a);

- (partial_compacted ?a);

- (stiff ?a).

Kaxxgoe noHsiTne onpeaensietcst HecpopmarnbHo ceMaHTUKoM 1 akcuomol KIF.

11.3 Teopuu, o6ycrioBneHHbIe yNNOTHSAIOLENA CTPYKTYpPOW BeTBeMn

Ons gaHHoM Teopumn HeoGXoAUMbI:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th;

- occtree.th;

- psl_core.th.

11.4 JecbMHULMOHaNbHbIE pacluMpeHus, o6ycnoBneHHbIe YNNoTHALWeN CTPYKTypou BeTBel
Ons gaHHBIX pacliupeHuii Heobxoanma nepecTaHOBOYHAs CTPYKTYpa BeTBel.
11.5 OnpepgeneHus ynnoTHsIOLEN CTPYKTYPbI BeTBeW

Ons ynnoTHsioLwelh CTPYKTYpbI BETBeW onpeaerneHbl HuKecneayoLme NoHATUSA.
11.5.1 Compacted
HekoTopoe geicTBue sSIBNSIETCA YNNOTHEHHBIM TOMAA U TOMNMLKO TOrAA, Korga CyLLecTByeT BeTBb Takas, vYTo
Habop cobbITWIA Ha KaXKaoi BETBM MMHMMANbLHOTO Aepera AeUCTBUIA SIBNAETCA NepecTaHoBKoW Habopa cobbITuiA Ha
€ro NepBoi BETBU.
(forall (?a) (iff (compacted ?a)
(exists (?occ1)
(and (occurrence_of ?occ1 ?a)
(forall (?o0cc2)
(implies (and (occurrence_of ?occ2 ?a)
(not (same_grove ?occ1 ?occ2)))
(branch_homomorphic ?occ1 ?0cc2))))))))
11.5.2 Nondet_compacted
HekoTopoe AeincTBUe sABNSAETCA HeAeTePMUHUPOBAHHO YINJIOTHEHHLIM TOrAa U TOMBKO TOrAa, Koraa cylue-
CTBYeT BETBb TaKasi, YTo Habop cobbITWil Ha KaXkaor BETBU MUHUMAIbHOTO AepeBa AeWCTBUIN ABMsIeTCS nepecTa-
HoBKOW Habopa cobbITUiA Ha ero Nnepeoi BETBMU.
(forall (?a) (iff (nondet_compacted ?a)
(forall (?occ1)
(implies (occurrence_of ?occ1 ?a)
(exists (?occ2)
(and (occurrence_of ?occ2 ?a)
(not (same_grove ?occ1 ?occ2))
(branch_homomorphic ?occ1 ?occ2)))))))
11.5.3 Partial_compacted
HekoTopoe gelicTBre SIBNSIETCA YaCTUYHO YNNOTHEHHLIM TOrAa U TOMbKO Toraa, Koraa CyLluecTByeT BEeTBb
Takasi, 4To Habop cobbITUIA HA HEKOTOPOI BETBM (HO HE Ha BCEX) MUHUMAIbHOIo AepeBa AeNCTBUA siBnsieTcs
nepecTaHoBKo Habopa cobbITUiA Ha ero NepBol BETBU.
(forall (?a) (iff (partial_compacted ?a)
(exists (?occ1 ?o0cc2 ?0cc3)
(and (occurrence_of ?occ1 ?a)
(occurrence_of ?occ2 ?a)
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(not (same_grove ?occ1 ?0cc2))
(branch_homomorphic ?occ1 ?occ2)
(occurrence_of ?occ3 ?7a)
(same_grove ?occ3 ?occ)
(forall (?occ4)
(implies (and (occurrence_of ?occ4 ?a)
(not (= ?0cc2 ?occd))
(same_grove ?occ2 ?occd))
(not (branch_homomorphic ?occ2 ?occ4))))))))
11.5.4 Stiff
HekoTopoe aeicTare ?a aBnseTcs HecrnbaembiM Toraa U TONbKO TorAa, Koraa HYU ogHa U3 BETBE HeKoTopo-
ro Aepesa AeicTBuiA Ans ?a He siBNsieTcsl anuMopduyeckor Ans BeTBel Kakoro-nnbo Apyroro Aepesa AenCTBUIA
ana ?a.
(forall (?a) (if (stiff ?a)
(forall (?occ1 ?0cc2)
(implies (and (occurrence_of ?occ1 ?a)
(occurrence_of ?occ2 ?a)
(not (same_grove ?occ1 ?occ2)))
(not (branch_homomorphic ?occ1 ?0cc2))))))

11.6 NpaMmmaTUKa yNNOTHAOLWENW CTPYKTYPbI BETBEN

HwxecneaytoLme rpaMMaTyeckie YTBEpXKAEHMWS] yCTaHaBNUBAOT ONUCAHUS TEXHONOMMYECKOro npoLiecca,
onpeaeneHHble B KIF Ans ynnoTHsoLLeR CTPYKTYpbl BETBE.
< compacted_spec > ::= (forall (< variable >)
(implies (occurrence < variable > <term >)
(exists (< variable >)
(and (occurrence < variable > <term >)
<occurrence_axiom >)))))
< nondet_compacted_spec > ::= (forall (< variable >)
(implies (occurrence < variable > < term >)
(exists (< variable >)
(and (occurrence < variable > < term >)
(or <occurrence_axiom >*))))))
< partial_compacted_spec > ::= (or < nondet_compacted_spec >
< stiff_spec >)
< stiff_spec > ::= (exists (< variable >*)
(and < occurrence_formula >
< branch_spec >))

12 CneKkTp AeNCTBUN: AepeBbs AENCTBUIA U NepeynopaaovYMBaHue

OaHHbIli pazgen xapakrepusyeT Bce onpeaeneHuns, 06ycnoeneHHble CNeKTpom AeUCTBUI: AepeBbsl Aeii-
CTBUIA U Nepeynopsiao4mBaHue.

12.1 NMpuMUTUBHAA NeKcuKa AepeBbeB AeACTBUI U NepeynopsaaoiuBaHus
INekcuvka gepeBLEB ASNCTBUIA U NepeynopsiAoUMBaHUA He TpebyeT NPUMUTUBHBIX COOTHOLLEHWUNA.
12.2 Onpepensieman nekcuka fepeBbLeB AeUCTBUA U NepeynopsaoYUBaHUNA

B aaHHOM nogpasgene onpeaeneHbl HUKecneayoLwmue COOTHOLEHUSA:

- (treeordered ?a);

- (partial_treeordered ?a);

-(nondet_treeordered ?a);

- (scrambled ?a).

Kaxgoe noHATUe onpeaensaetcs HedopmaribHOM ceMaHTukon u akcuomoit KIF.
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12.3 Teopuu, o6ycrnoBreHHbIe AepeBbsAMU AENCTBUIA U NepeynopsgouMBaHuemM

Onsa gaHHoM Teopun HeobXoaUMbI:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th;

- occtree.th;

- psl_core.th.

12.4 lecbMHULMOHaNbHbIE pacluMpeHusi, o6ycroBneHHbIe AepeBbLAMU eACTBUA U Nepeynopsaao-
YyMBaHUeM

Ans gaHHbIX pacluMpeHnii HeobxoarMbl CTPYKTYpa BETBEW 1 yNopsigounBaHme.
12.5 OnpepeneHus aepeBbeB AeACTBUM U NepeynopsaaoiMBaHUs

Ans AepeBbeB AeNCTBUI 1 NepeynopsaouMBaHWS onpeaeneHsl Hkecneayowme NoHATUS.
12.5.1 Treeordered
HekoTopoe aeiicTBue ynopsigoueHo Ha Aepese Toraa U TofbKo Toraa, Koraa ANd HeKOTOporo cobLITUS 0aHO
KopHeBoe cobbITve aBTOMOPEHO KOPHAMU BCEM NPOYUM KOPHEBLIM COBLITUAM ANA ApYrux CobbITUIA AaHHOTO
aencTeus.
(forall (?a) (iff (treeordered ?a)
(forall (?occ1 ?occ2)
(implies (and (occurrence_of ?occ1 ?a)
(occurrence_of ?0cc2 ?a)
(not (same_grove ?occ1 ?0cc2))
(root_automorphic ?occ1 ?0cc2)))))
12.5.2 Nondet_treeordered
CobbITve HeaeTepMUHMPOBaHHO YNOPsiACYEHO Ha AepeBe Toraa U TONbKO Torga, Korda Kaxaoe KopHeBoe
cobbIT1e MUHUMANLHOTO AepeBa AeCTBUA aBTOMOPEHO KOPHSAMU HEKOTOPOMY APYroMy KOPHEBOMY COBLITUIO Ha
aepese cobbITHIA.
forall (?a) (iff (nondet_treeordered ?a)
(forall (?o0cc1)
(implies (occurrence_of ?occ1 ?a)
(exists (?occ2)
(and (occurence_of ?occ2 ?a)
(not (same_grove ?occ1 ?occ2))
(root_automorphic ?occt ?0cc2)))))))
12.5.3 Partial_treeordered
HekoTopoe geiicTBrEe YacTUYHO yNopsAodeHo Ha AepeBe Toraa M TOMbKO Toraa, Korda CyLLEeCTBYHT KopHe-
Bble COBbITUS MUHMMAaNLHOrO AepeBa AeViCTBUN, aBTOMOPMHbLIE KOPHSIMU HEKOTOPLIM APYTrMM KOPHEBLIM COBbI-
TVAM Ha AepeBe cobbITUiA. Mpy 3TOM CyLLECTBYHOT KOPHEBbIE COBLITHS, HE aBTOMOPMPHLIE KOPHAMU KakoMy-nin6o
ApYromy KOpHeBoMy cobbITUIO.
(forall (?a) (iff (partial_treeordered ?a)
(exists (?occ1 ?0cc2)
(and (occurrence_of ?occ1 ?a)
(occurrence_of ?occ2 ?a)
(not (same_grove ?occ1 ?occ2))
(root_automorphic ?occ1 ?occ2)
(forall (?0cc3)
(implies (and (occurrence_of ?occ3 ?a)
(not (same_grove ?occ3 ?occ2)))
(not (root_automorphic ?occ3 ?o0cc2))))))))
12.5.4 Scrambled
HekoTopoe AeiicTBre ABNAETCA 3allnpoBaHHBIM TOMAA W TONBKO TOTAA, KOMAa HW 0fHa 13 BETBE HEKOTOPO-
ro epesa AeNCTBUIi He aBTOMOpPdOHA KOPHAMU KakoMy-TMBo ApyroMy AepeBy AeCTBUIA.
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(forall (?a) (iff (scrambled ?a)
(forall (?occ1 ?0cc2)
(implies (and (occurrence_of ?occ1 ?a)
(occurrence_of ?occ2 ?a)
(not (same_grove ?occ1 ?occ2)
(not (root_automorphic ?occ1 ?0cc2))))))

12.6 N'pammaTuka aepeBbeB ASUCTBUA U NepeynopsaaoYMBaHus

HwxkecneayroLume rpammaTtuyeckiie yTBepaeHus ycTaHaBnuBatoT onncaHus TEXHONOorM4eckoro npoLecca,
onpegeneHHsle B KIF ans aepesseB AeCTBUI U MepeynopsaoHnBaHus.
<treeordered_spec > ::= (forall (< variable >)

(implies (occurrence < variable > < term >)
<ordered_sentence >)) |
(forall (< variable >)
(implies (occurrence < variable > < term >)
<ordered_formula >))
<nondet_treeordered_spec > ::= (forall (< variable >)
(implies (occurrence < variable > <term >)
(or < ordered_sentence >*)))
<partial_treeordered_spec > ::= (forall (< variable >)
(implies (occurrence < variable > < term >)
(or {< ordered_sentence >* |
<ordered_list>*})))
< scrambled_spec > ::= (forall (< variable >)
(implies (occurrence < variable > < term >)
(or < ordered_list >*)))

13 CnekTp 1 BKNIO4YeHMe noanepeBa

HaHHbli pasgen xapakrepuayeT Bce onpeaeneHus, 06ycrnoBneHHble CNEKTPOM U BKIOYeHWEM Nnoaaepesa.
13.1 MpuMUTUBHAA NeKCcUKa cneKkTpa U BKIOYeHUs noanepeBa

Nekcuka cnekTpa 1 BKNOYEHWUS Noaaepesa He TpebyeT NPUMUTUBHBLIX COOTHOLLIEHUIA.

13.2 Onpepensieman nekcuka cnekTpa u BKIOYEeHUA noanepeBa

B aaHHOM noapasaene onpeaeneHbl HUKecneayoLwme COOTHOLLIEHUS:

- (subtree_embed ?occ1 ?occ2 ?a);

- (multiple_outcome ?a);

- (weak_outcome ?a);

- (nondet_outcome ?a);

- (immiscible ?a).

Kaxgoe noHaTHe onpeaensetcs HecpopmanbHo cemaHTUkoln u akcuomoii KIF.
13.3 Teopuu, o6ycnoBneHHble CNEKTPOM U BKITKOYEHUeM nogaepeBa

[na aaHHol Teopmmn HeobBXoANMBI:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th;

- occtree.th;

- psl_core.th.

13.4 flepMHULMOHANbHbIE pacluupeHusi, 06ycnoBneHHble CNEKTPOM U BK/lOYeHUeM nogaepeBa
[lna cnekTpa v BkNtoYeHus noanepesa aeduHULMOHANbHbIE paclLUPEHUs He TpebytoTCA.

13.5 OnpepeneHus cnekTpa U BKIOYeHUA noanepeBa

[nga cnekTpa v BKNoYeHUs1 nogaepesa onpeaeneHbl HUKecneayoLme NoHATUSA.
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13.5.1 Subtree_embed
OgaHo MyHMManbHoe AepeBo AeWCTBUIA AnNs ?a MOXeT BbITb BCTPOEHO B Apyroe NoaAepeso Toraa U TOMbKO
TOraa, Korga kakoi-nmbo Habop cobeITUIA Ha aepeBe € KOPHAMMU B ?s1 MOXET BbITb 0TOBpaXkeH Ha kakoi-nnbo
Habop cobbITUIA Ha AepeBe C KOPHSAMM B ?S2 TaK, YTO YNOpsA0UNBAHNE COXPaHAETCS.
(forall (?s1 ?s2 ?a) (iff (subtree_embed ?s1 ?s2 ?a)
(forall (?s3)
(implies (min_precedes ?s1 ?s3 ?a)
(exists (?s4)
(and (min_precedes ?s2 ?s4 ?a)
(iso_occ ?s4 ?s3)))))))
13.5.2 Multiple_outcome
HekoTopoe geicTBue sIBNSIeTCS MHOrO3HaYHbLIM TOrAa 1 TOMNbKO TorAa, Koraa kakve-nvwbo Asa aepesa Ael-
CTBUIA MOTYT BbITb BCTPOEHLI O4HO B APYroe.
(forall (?a) (iff (multiple_outcome ?a)
(forall (?s1 ?s2)
(implies (and (root ?s1 ?a)
(root ?s2 ?a))
(or (subtree_embed ?s1 ?s2 ?a)
(subtree_embed ?s2 ?7s1 ?a))))))
13.5.3 Weak_outcome
HekoTopoe gelicTere ?a sisnsieTca cnabbiM Torga U ToMbKO Toraa, Korga CyLwecTByeT MUHUMasbHoe AepeBo
OENCTBUIA, KOTOPOE MOXET ObITb BCTPOEHO BO BCE NpoUMe MUHUMAarbHbIE AepeBbs AENCTBUA ANa ?a.
(forall (?a) (iff (weak_outcome ?a)
(exists (?s1)
(and (root ?s1 ?a)
(forall (?s2)
(implies (root ?s2 ?a)
(subtree_embed ?s2 ?s1 ?a)))))))
13.5.4 Nondet_outcome
HekoTopoe aeficTBre ?a UMeeT HedeTepMUHUPOBAHHDBIV pe3ysbTaT Toraa U TOMbKO Torda, kKoraa cylwecTsyeT
MUHWManbHoe AepeBo AeNCTBUN, KOTOPOE MOXET BbITb BCTPOEHO BHYTPb APYIX MUHUMANbLHBIX AepeBbes ASN-
CcTBUA AN ?a. Mpn 3ToM CyLLeCTBYIOT OTAENbHbIE HEBCTPauBaeMble BETBU.
(forall (?a) (iff (nondet_outcome ?a)
(exists (?s1 ?s2 7s3)
(and (root ?s1 ?a)
(root ?s2 ?a)
(subtree_embed ?s2 ?s1 ?a)
(root ?s3 ?a)
(forall (?s4)
(implies (root ?s4 ?a)
(not (or (subtree_embed ?s3 ?s4 ?a)
(subtree_embed ?s4 ?s3 ?a)))))))))
13.5.5 immiscible
HekoTopoe geicTeure ABNSETCS HECMELLMBAEeMbIM TOrAa U TONbKO Toraa, Korga HUKakoe U3 AepeBbes crnek-
Tpa He MOXeT 6bITb BCTPOEHO B Kakoe-nubo Agpyroe Aepeso.
(forall (?a) (iff (imiscible ?a)
(forall (?s1 ?s2)
(implies (and (root ?s1 ?a)
(root ?s2 ?a))
(not (or (subtree_embed ?s1 ?s2 ?a)
(subtree_embed ?s2 ?s1 ?a)))))))

13.6 'pamMaTuKa NnepecTaHOBOYHOMW CTPYKTYPLI BeTBEN

pammatuka onMcaHuii npouecca Anst nepecTaHOBOYHON CTPYKTYPbl BETBENW 3KBUBASIEHTHA rpaMMaruke yT-
BepXXaeHUii obLuero onMcaHusa TexHonornyeckoro npouecca B cootsetcteum ¢ UCO 18629-11.
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14 BcTpauBalowme orpaHnyeHus Ans AenNcTBUM

HaHHbIl pasgen xapakTepusyeT Bce onpeaeneHnsi, 06ycnoeneHHbIe BCTpanBatoLLMMMU OrpaHUYeHUsSIMY 4151
OencTBUi.

14.1 MpUMUTUBHAA NEKCUKa BCTpanBaloLMX orpaHUYeHUn Ana AecTBUNA
Jlekcrka BCTpanBatoLLMX orpaHUYeHnii Ans AeicTBMIA He TpebyeT NPUMUTUBHBIX COOTHOLLEHNIA.
14.2 Onpepensiemas nekcuka BCTpaMBaloLLMX orpaHU4eHUA ANA AeUcTBUA

B naHHoM nogpaszgene onpegeneHbl HUXKecneayoLe COOTHOLLEHUS:
- (live_branch ?s1 ?s2 ?a);
- (embedded ?s1 ?s2 ?a);
- (dead_branch ?s1 ?s2 ?a);
- (dead_occurrence 7s1 7s2 ?a);
- (embed_tree ?s1 ?s2 ?s3 ?a);
- (subocc_equiv ?s1 ?s2 783 ?a);
- (unrestricted ?occ).
Kaxgoe noHsiTne onpeaensietcs HedbopmanbHOM ceMaHTUKon 1 akcnomoii KIF.

14.3 Teopuu, o6ycnoBrneHHble BCTpauBaroLUMU orpaHU4eHUAMU AN AeUCTBUNA

[na gaHHo Teopun HeobXoaNMbI:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th;

- occtree.th;

-psl_core.th.

14.4 flecbuHULMOHaNbHbIE pacluMpeHus, o6ycrnoBreHHble BCTpaMBaloLWUMU orpaHu4eHUAMU Ans
AeucTBuUn

[lns BCTpanBatoLLUX orpaHUYeHWi anst AecTBMii AedHULIMOHASBHBIE pacluMpeHmnst He TpebytoTcs.
14.5 OnpepgeneHus BCTpauBakLUX orpaHUYeHUN Anst AeUCTBUN

[nsa BCTpanBatoLLMX OrpaHU4eHWii Ans AeNCTBUIA onpeaeneHbl HukecneayoLme NoHATUsI.
14.5.1 Live_branch
CobbITHe ?s2 HaxoaMTCS Ha XKMBOW BETBW HEKOTOPOIO BCTPOEHHOIO AepeBa AeUCTBUIA ANs ?a ¢ kopHeM ?s1
Torda v TONbKO TOrAa, Korga OHo SIBNSETCA COObITUEM Ha yKazaHHOW BETBU.
(forall (?s1 ?s2 ?a) (iff (live_branch ?s1 ?s2 ?a)
(exists (?occ)
(and (occurrence_of ?occ ?a)
(root_occ ?s1 ?occ)
(min_precedes ?s1 7s2 ?7a)))))
14.5.2 Embedded
CobbITue SiBNsieTCs aN1eMeHTOM MOMOXNTENBHOO MakcMaibHOro BCTPOEHHOIO Nnogaepesa Toraa v TONbKo
Torga, Korga OHO SIBMISIETCS BHELUHUM COBbITMEM, HAaxodsaLMMCs MexXay OBYMSI COOLITUSIMU Ha BETKe AepeBa
COBbITUIA.
(forall (?s1 ?7s2 ?a) (iff (embedded ?s1 ?s2 ?a)
(exists (?7s3)
(and (root ?s2 ?a)
(min_precedes ?s2 ?s3 ?a)
(precedes 7s2 ?s1)
(precedes ?s1 7s3)
(not (min_precedes ?s1 ?s3 ?a)))))
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14.5.3 Dead_branch
HekoTopoe cobbiTue ?s2 HaxoanTcs Ha MepTBOW BETBU MO OTHOLLEHWIO K HEKOTOPOMY AepeBy AeNCTBUIA Ans
?a C KOpPHeBbIM cobbITveM ?s1 Torga v TONbKO Torga, Kkorga cobbiTve ?s2 HaXoAWTCS Ha BETBU, M30MOPdIHON
HEeKOTOPO BETBW BCTPOEHHOTO AepeBa AencTauii. CobbiTie ?s2 ABNAeTCA camMmbiM paHHUM MEPTBbLIM COBLITUEM MO
OTHOLLEHWIO K iIepeBY AENCTBMIA AN ?a ¢ KOPHEBLIM cOBbITMEM ?s1 TOrAa U TONbKO Torda, KOor4a OHo ABRMNAETCS
nocneayoLmm a1ieMeHToM COBBITUSA, He ABNSIOLLLErocs NIMCTOM Ha Aepese AeicTBuiA. Mpy 3TOM Ha aepeBe He
CyLLleCTBYeT CODbITUIA, NPOUCXOASALLMUX MO3XKe, Yem ?s2.
(forall (?s1 ?s2 ?a) (iff (dead_branch ?s1 ?s2 ?a)
(exists (?a1 ?s3)
(and (root ?s1 ?a)
(min_precedes ?s1 ?s3 ?a)
(not (leaf ?s3 ?a))
(= ?s2 (successor ?a1 7s3))
(not (exists (?s4)
(and (precedes ?s3 ?s4)
(min_precedes ?s3 ?s4 ?a))))))))
14.5.4 Dead_occurence
CobbiTve Ans BHELUHero AeicTBrA ?7s2 ABNsieTCs MepTBbIM COBBITUEM MO OTHOLLEHWIO K AepeBY AeACTBUIA
?a ¢ KopHeBbIM cobbITMEM ?s1 Torga W TONbKO Toraa, kKorga 7s2 HaxoguTest Mexay ABYMS CoBbITUSMU AeACTBUIA
Ha MepTBOW BETBM 7a.
(forall (?s1 ?s2 ?a) (iff (dead_occurrence ?s1 ?s2 ?a)
(exists (?s3)
(and (dead_branch ?s1 ?s3 ?a)
(precedes ?s1 ?s2)
(precedes ?s2 ?s3)))))
14.5.5 Embed_tree
?s1 1 ?7s2 siBnsOTCA COBLITUAMU NOAAEACTBUIA ?a, KOTOPbIE ABNATCA 3NIEMEHTaMU TOro XXe BCTPOEHHOro
AepeBa cobbITUA Anst ?a ¢ kKopHem ?s3.
(forall (?s1 ?s2 ?s3 ?a) (iff (embed_tree ?s1 ?s2 ?s3 ?a)
(exists (?a1 ?a2)
(and (subactivity ?7a1 ?a)
(subactivity ?a2 ?a)
(occurrence_of ?s1 ?a1)
(occurrence_of 7s2 ?a2)
(or (live_branch ?s3 ?s1 ?a)
(dead_branch ?s3 ?s1 ?a))
(or (live_branch ?s3 ?s2 ?a)
(dead_branch ?s3 ?s2 ?a))))))
14.5.6 Subocc_equiv
[Ba cobbiTns ?s1, ?s2 ABNSAKOTCA 3KBUBANEHTHBIMW Ha YpOBHE NOACOGLITUAS B OTHOLLIEHUW ?a TOrAa U TONBKO
Toraa, Korga OHU ABNSAIOTCS 3NIEMeHTaMM TOro Ke MakCUManbHO BCTPOEHHOro nogaepesa ?a ¢ KopHeBbiM cobbl-
TMeM ?s3, N OHW ABNSIIOTCA COBLITUAMU NOAAESNCTBUIA U COTNACYOTCA He3aBUCUMMO OT TOro, ABNATCA NN OHU
cobbITUAMK NoaaecTBuiA cobbITUA ?a.
(forall (?s1 ?s2 ?s3 ?a) (iff (subocc_equiv ?s1 ?s2 ?s3 ?a)
(and (embed_tree ?s1 ?s2 ?s3 ?a)
(iff (min_precedes ?s3 ?s1 ?a)
(min_precedes ?s3 ?s2 ?a))))
14.5.7 Unrestricted
CobblTe ?0cc sBNsieTcsl HecBA3aHHbLIM TOrAa W TONBLKO TOrAa, Korga Kaxaas BeTBb MakcuMarnbHOro
BCTPOEHHOr0 NoaAepeBa SIBNSIETCS XXUBOW.
(forall (?occ) (iff unrestricted ?occ)
(forall (?a ?s1 ?7s2 ?s3)
(implies (and (occurrence_of ?occ ?a)
(root_occ ?s3 ?occ)
(embed_tree ?s1 ?s2 ?s3 ?a))
(subocc_equiv ?s1 ?s2 783 ?a)))))
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14.6 'pammaTuKa BCTpauBalOLWKUX OrpaHUdeHUn Ansi AeACTBUA

MpammaTuka onucaHuiA npolecca Ansa BCTpansaoLLmMx orpaHUUeHW Ans AeACTBUI SKBUBASIeHTHa rpaMmma-
TUKe YTBepXKaeHMii obLLero onucaHus TexHonorndeckoro npotecca B cootsetcteumn ¢ MCO 18629-11.

15 CkeneTtHble AepeBbA AeNCTBUN

[JaHHbIin pasgen xapaktepuayeT Bce onpeaeneHusl, obycnoBneHHble ckeneTHbIMU AepeBbsiMy AeACTBUIA.
15.1 MpuMUTUBHAA NeKcuUKa ckeneTHbIX AepeBbeB AeACTBUIA

INekcuka ckeneTHbIX AepeBbeB ASUCTBUN He TpebyeT NPUMUTUBHBIX COOTHOLLEHUIA.

15.2 OnpepensieMman nekcuka ckenetTHbiX AepeBbeB AeACTBUN

B gaHHoMm nogpasgene onpeaeneHsl HAXecneaylowme COOTHOLLEHUS:

- (fused ?occ);

- (embed_occ ?occ);

- (free ?occ);

- (assisted ?occ);

- (helpless ?occ);

- (unbound ?occ);

- (bound ?occ);

- (strict ?occ).

Kaxxgoe noHaTue onpeaensetcs HecdhopMarnbHo cemaHTrkol u akcuomoin KIF.

15.3 Teopuu, o6ycnoBrnieHHble ckeneTHbIMU AepeBbAMU OENCTBUNA

Ans gaHHol Teopun HeobxoaMMbIl criegytoLue BerioMoraTtesnbHble Teopun: act_occ.th; complex.th; atomic.th;
subactivity.th; occtree.th; psl_core.th.

15.4 flecbHULMOHaNbHbIE pacluUpeHusi, o6ycrnoBeHHbIe ckeneTHbIMU AepeBbAMU AeNCTBUN
[na AaHHLIX pacLUMpeHnii HeobxoarMbl BCTpavBatoLLMe orpaHuyeHus ans AeNCTBUNA.
15.5 OnpeneneHus ckeneTHbIX AepeBbeB AEeNCTBUNA

[ns ckeneTHbIX AepeBbeB AeWCTBUI onpeaeneHbl HkecnedytoLme NoHATUA.
15.5.1 Fused
CobbiTve ?0cc SIBNsIeTCA pacniaBneHHbIM TorAa W ToNbKo Toraa, Koraa Kaxaoe cobbiTue, pacnonoxeHHoe
MeXAy KOpPHeBbIM U IMCTOBbLIM COBbITUEM, Takke siBNsAeTCs cobbiTueM ?occ (HO yXXe Ans noaaencTeus).
(forall (?occ) (iff (fused ?occ)
(forall (?s1 ?s2 ?s3)
(implies (and (root_occ ?s1 ?occ)
(subactivity_occurrence ?s2 ?occ)
(precedes ?s1 ?s3)
(precedes ?7s3 ?s2))
(subactivity_occurrence ?s3 ?occ)))))
15.5.2 Embedd_occ
BeTBb AepeBa cobbITUIA, coaepxallas cobbiThe ?0cc, MOXET BbITb BCTpOEHa B MEPTBYIO BETBb HA TOM Xe
MakcUManbLHOM BCTPOEHHOM noadepese.
(forall (?occ) (iff (embed_occ ?occ)
(forall (?a ?s ?s1 ?s2 ?s3)
(implies (and (occurrence_of ?occ ?a)
(root_occ ?s ?occ)
(next_subocc ?s1 ?s2 ?occ)
(precedes ?s1 ?s3)
(precedes ?s3 ?s2))
(exists (?s4 ?s5 ?7s6)
(and (precedes ?s4 ?s5)
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(precedes ?s5 ?s6)
(iso_occ ?s4 ?s1)
(iso_occ ?s5 ?7s3)
(iso_occ ?s6 ?s3)
(dead_branch ?s1 ?s4 ?a)
(dead_branch ?s1 ?s6 ?a)))))))
15.5.3 Free
CobbiTue siBnsieTcs cBo60AHLIM TOrAA U TOMLKO TOrAa, KOrAa Ha 3TOM Xe AepeBe CyLLIECTBYIOT Kak pacrnas-
nNeHHble cobbITUS, Tak U HepacraBneHHble COBLITUS. 3TO BCe PaBHO YTO He CYLLIECTBYIOT He0bX0AnMbIe BHELLHUE
cobbITus.
(forall (?occ) (iff (free ?occ)
(exists (?occ1 ?0cc2)
(and (same_tree ?occ ?occ1)
(same_tree ?occ ?0cc2)
(not (fused ?occ1))
(fused ?occ2)))))
15.5.4 Assisted
CobbiTue SiBNsieTCs acCUCTUPOBaHHLIM TOIA U TONLKO TOrAa, Koraa kaxaoe cobbITe Ha 3TOM e AepeBe He
pacnnassieHo. To BCe paBHO YTO CYLLECTBYIOT HeobXoauMble BHELLHUE COBLITUS.
(forall (?occ) (iff (assisted ?occ)
(forall (?occ1)
(implies (same_tree ?occ ?occ1)
(not (fused ?0cc1))))))
15.5.5 Helpless
HekoTopoe gevicteure siBnsetca 6ecnomMoLHbIM Toraa M ToNbKo Torda, Korga Mexay KakuMu-nubo asyms
cobbITUAMM CyLLeCTBYET BHelLHee cobbiThe. To BCe paBHO KOrAa BHeLLHWe AeCTBUA Bceraa HeoGXxoanmbI.
(forall (?occ) (iff (helpless ?occ)
(forall (?s1 ?s2)
(implies (next_subocc ?s1 ?s2 ?occ)
(exists (?s3)
(and (precedes ?s1 ?s3)
(precedes ?s3 ?s2)
(not (subactivity_occurrence ?s3 ?0cc))))))))
15.5.6 Unbound
CobbiTve sIBNSIETCSA HECBSA3aHHbLIM TOrda 1 TOMbKO Torda, Korga H 04HO 13 coBbITUIA Ha 3TOM Xe AepeBe He
MOXeT BbITb BCTPOEHO BHYTPb MEPTRBO BETBW. 3TO BCE paBHO Korda 3anpeLleHHble BHeLHUe eACTBUS OTCyT-
CTBYIOT.
(forall (?occ) (iff (unbound ?occ)
(forall (?occ1)
(implies (same_tree ?occ1 ?occ)
(not (embed_occ ?occ1))))))
15.5.7 Bound
CobbITe siBNsieTCs CBA3aHHLIM TOr4a U TONbKO TOrAa, Korga Ha 3TOM Xe AepeBe CYLLEeCTBYHOT cobbITus,
KOTOpble MOTYT 6bITb BCTPOEHbI BHYTPb MepTBOW BETBW. 3TO BCE PABHO YTO CYLLIECTBYIOT 3anpeLleHHble BHeLLHWe
AelicTBus.
(forall (?occ) (iff (bound ?occ)
(exists (?occ1 ?o0cc2)
(and (same_tree ?occ1 ?occ)
(not (embed_occ ?occ1))
(same_tree ?0cc2 ?occ)
(embed_occ ?0cc2)))))
15.5.8 Strict
CobbITWe aBNSETCS CTPOrMM TOrda U TONMbKO Torda, korda Bce cobbITvs Ha 3TOM Xe AepeBe pacrniaBneHbl.
3T0 BCe paBHO UTO BCE BHELLHWE COBLITUA 3anpeLLeHbl.
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(forall (?occ) (iff (strict ?occ)
(forall (?occ1)
(implies (same_tree ?occ ?occ1)
(fused ?occ1)))))

15.6 (pamMaTuKa ckeneTHbIX AepeBbeB AeACTBUMN

MpammMaTuka onvcaHuin npoLecca Ansl CKeNeTHbIX AepeBbEB AENCTBUIA 3KBUBANEHTHA rpaMMaTUKe yTBEpPXK-
OeHui obLLEero onmcaHusl TEXHoIormieckoro npoLecca B cootsetcTeumn ¢ MCO 18629-11.

16 HepenumMmbie gencTBUA: Napannenmsm BBepx

HaHHbIN pazfen xapakrepuayeT Bce onpeaeneHus, O6yCJ'IOB.I'IeHHbIe HeaenvMbIMU AeNCTBUAMU C Napasne-
JTM3MOM BBEPX.

16.1 MpuMUTUBHAA NeKcUKa HeaeNUMbIX AeUCTBUA: Napannenusm BBepx
Iekcuka HegenuMbIX gecTBUA (MapannenuamM BeepX) He TpebyeT NPUMUTUBHBIX COOTHOLLIEHWUIA.
16.2 OnpepensieMas NeKkcuKa HegenMMbIX AeACTBUX: NapannenusM Beepx

B naHHoM nogpazgene onpeaeneHbl HKecneayoLwme COOTHOLEHNS:

- (natural ?a ?s);

- (artificial ?a ?s);

- (performed ?a ?s);

- (up_ghost ?7a ?s);

- (up_conflict 7a ?s);

- (quark ?a ?s).

Kaxkgoe noHsTMe onpeaenserca HechopmanbHoh ceMaHTUKon U akcuomoit KIF.

16.3 Teopuu, o6ycnoBneHHble HeaeNMMMbIMU AeUCTBUAMU: NapannenusM BBepx

[na gaHHoM Teopun HeobxoauMbI BeriomoraTenbHble Teopum: act_occ.th; complex.th; atomic.th; subactivity.th;
occtree.th; psl_core.th.

16.4 ledoMHULMOHaNbHbIE pacllUpeHus, oO6ycnoBreHHble HeAeNMUMbIMU AeACTBUSAMU: napan-
nenusMm BBepX

[ns HeaenuMbIX AecTBUIA (Napannenvam BBepx) AeMHULMOHaNbHBLIE pacluMpeHust He TpebyroTes.
16.5 OnpepgeneHus HegenNUMMbIX AeACTBUIA: NapannenusMm BBepx

[nsa HegenuMbIx aencTBUA (Napannenuam BBepX) onpeaerneHsbl HuKecneayoLwmne rnoHATUs.
16.5.1 Natural
HekoTopoe fieiicTBre SIBNSIETCA eCTECTBEHHBIM TOIAAA M TONbKO TOrAa, Korfa OHO SIBNSIETCS NOAAENCTBUEM
Ans Kkakoro-nubo AencTBUS, BbINOMHEHWE KOTOPOTo BO3MOXHO Koraa-nuéo.
(forall (?a ?s) (iff (natural ?a ?s)
(forall (?a1)
(implies (and (poss ?a ?s)
(poss ?a1 ?s))
(subactivity ?a ?a1)))))
16.5.2 Artificial
HekoTopoe AelcTBre ABNAETCA UCKYCCTBEHHBIM TOMAA U TONLKO TOrAa, Koraa ero BbinofiHeHWe BO3MOXHO
COBMECTHO C KaKuM-nnbo apyrum aencTenem.
(forall (?a ?s) (iff (artificial ?a ?s)
(forall (?a1)
(implies (and (poss ?a ?s)
(poss ?al ?s)
(not (subactivity ?a1 ?a)))
(poss (conc ?a ?a1) 7s)))))
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16.5.3 Performed
HekoTopoe geiicTBre SBNsIETCA BLIMOMHSAEMbIM TOrAa W TONbKO TOrAa, Koraa cyLecTByoT NoaaencTBus,
HEeBO3MOXHbIE [1151 BbIMOMTHEHWS, €CN BO3MOXHO yKkasaHHOe AecTBUe.
(forall (?a ?s) (iff (performed ?a ?s)
(exists (?a1 ?a2)
(and (subactivity 7a1 ?a)
(subactivity ?a2 ?a)
(poss ?a ?s)
(not (poss (conc ?a1 ?a2) 7s))))))
16.5.4Up_ghost
HekoTopoe aeicTBUe ABMSIETCS NApasUTHBLIM TOrAa U TOSLKO TorAa, Kora Npy BO3MOXKHOCTU CynepaencTBust
OHO TakKe BO3MOXHO.
(forall (?a ?s) (iff (up_ghost ?a ?s)
(forall (?a1)
(implies (and (poss ?a1 ?s)
(subactivity ?a ?a1))
(poss ?a 7s))))
16.5.5 Up_conflict
HekoTopoe gelicTBue ABnsieTcst KOHNUKTHBIM TOrAa U TOSBKO TOrAa, Koraa Npy BO3MOXHOCTU €ro COBMECT-
HOI KOMMO3ULMK C KaKUM-N6o ApyruM AecTBUEM Takke BO3MOXHO OHO M3 UX NOAAEACTBUA.
(forall (?a ?s) (iff (up_conflict ?a ?s)
(forall (?a1)
(implies (poss (conc ?a ?a1) ?s)
(or (poss ?a ?s)
(poss ?a1 ?s)
(subactivity ?a ?a1))))))
16.5.6 Quark
HekoTopoe geicTBMe ABNAETCA KBAPKOM TOrAa U TOMLKO TOrAA, KOrga caMo OHO HEBO3MOXHO B U30MALMN,
0HaKO BO3MOXHbI ro cyrnepaencTBus.
(forall (?a ?s) (iff (quark ?a ?s)
(exists (?a1 ?s)
(and (atomic ?a1)
(subactivity ?a ?a1)
(poss ?a1 ?s)
(not (poss ?a 7s))))))

16.6 MpamMaTUKa HegenNUMbIX AeUCTBUIA: Napannenu3m BBepx

paMmmaTika onucaHuii npolecca Ans HeaenuMelX 4eNCTBUI (Mapannennsm BBepX) 3KBUBaNeHTHa rpamma-
TUKe yTBepXXaeHui obLLero onncaHus TexHonornyeckoro npouecca B cootsetcteum ¢ UCO 18629-11.

17 Heaenumble gencTBUA: Nnapannenusm BHU3

JaHHbI pazgen xapakTepuayeT Bce onpeaernieHusi, 06ycrnoBneHHble HeaenMMbIMM AeACTBUSIMU € Napanne-
JIN3MOM BHU3.

17.1 MpUMUTUBHAA NeKcUKa HeAeNMUMbIX 4eUCTBUIA: Napannenusm BHU3

Tlekcuka HegenuMbIX AeACTBUIA (MapannenusmM BHWU3) He TPebyeT NPUMUTUBHBLIX COOTHOLLEHWIA.

17.2 Onpepensiemasi neKkcuka HegenUMbIX 4eUCTBUM: NapannenusmM BHU3

B naHHoM nogpasgene onpeaeneHbl HAXecneayoLwue COOTHOLLEHUS:
- (superpose ?a ?s);

- (assistance ?a 7s);

- (fteam ?a ?s);

- (ghost ?a ?s);
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- (conflict ?a ?s);
- (dysfunction ?a ?s).
Kaxgoe noHaTue onpegensietcsa HecdbopmarbHOM ceMaHTrKom 1 akcuomoit KIF.

17.3 Teopuu, o6ycrnoBrieHHble HegenUMbIMU AeNCTBUSAMU: Napannenuam BHU3

[ns gaHHOR Teopun HeobXxoaUMBbI:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th;

- occftree.th;

-psl_core.th.

17.4 JepMHULMOHaNbHbIE pacluupeHusi, obycnoBneHHble HegeNMMbIMU AEUCTBUAMU: napan-
NenusMm BHU3

Ons aaHHoro paclumpeHns AeMHULMOHANBHbBIE pacLUMPEHUA He TpebyroTcA.
17.5 OnpegeneHus HegeNUMbIX AeACTBUIA: NapannenusMm BHU3

Ans HeaenMMbIX AeACTBUIA (Napannennam BHW3) onpeaeneHbl Huxecneayowme NoHITUSI.
17.5.1 Superpose
HekoTopoe aelicTBue SIBMSIETCA cynepno3uumet Toraa U ToNbKo Toraa, Korga BO3MOXKHO Kaxaoe ero nof-
AeNcTeune, Koraa BO3MOXHO caMo AeicTBYe.
(forall (?a ?s) (iff (superpose ?a 7s)
(forall (?a1)
(implies (and (subactivity ?a1 ?a)
(poss ?a ?s))
(poss ?a1 ?s)))))
17.5.2 Assistance
HekoTopoe geicTBre SABNAETCA acCUCTUPYIOLWUM TOrAa U TONbKO Toraa, Koraa OHO BO3MOXHO, BO3MOXHA U
Nto6as coBMecTHasi KoMMNo3nLMsa ero noagencTBui.
(forall (?a ?s) (iff (assistance ?a ?s)
(forall (?a1 ?a2)
(implies (and (subactivity ?a1 ?a)
(subactivity ?a2 ?a)
(poss ?a ?s))
(poss (conc ?a1 ?a2) 7s)))))
17.5.3 Team
HekoTopoe gelicTBue SiBNSIETCA KOMaHAHbIM TOr4a U TOMbKO TOrAda, Koraa OHO BO3MOXHO, HU OOHO U3 ero
noaaecTBUIA HEBOZMOXHO B U30MALMN.
(forall (?a ?s) (iff (team ?a ?s)
(exists (?a1 ?a2)
(and (subactivity ?a1 ?a)
(subactivity ?a2 ?a)
(poss ?a ?s)
(not (poss (conc ?a1 ?a2) ?s))))))
17.5.4 Ghost
HekoTopoe deicTBUe SIBMNSIETCA NapasMTHLIM TOr4a U TONbKO TOraa, Koraa OHO HEBO3MOXHO, HU OOHO U3 ero
nogaencTBUiA Takke HEBO3MOXHO.
(forall (?a ?s) (iff (ghost ?a ?s)
(forall (?a1)
(implies (and (subactivity ?a1 ?a)
(poss ?al ?s))
(poss ?a ?7s)))))
17.5.5 Conflict
HekoTopoe aeiicTere ABNSIETCH KOHGMUKTHBIM NPY YCNOBUK, YTO, KaK TOSNbKO OHO HEBO3MOXHO, CTaHOBSTCS
BO3MOXXHbI HEKOTOpbIE 13 ero NogaencTBUA.
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(forall (?a ?s) (iff (conflict ?a ?s)
(forall (?a1 ?a2)
(implies (and (subactivity ?a1 ?a)
(subactivity ?a2 ?a)
(not (poss ?a1 ?s))
(poss (conc ?a1 ?a2) ?s))
(poss ?a 7s))))))
17.5.6 Dysfunction
HekoTopoe geiictBue agnaetcs AvcdyHKUMEN Toraa 1 ToNbKo Toraa, Korga CywecTsyoT NogaencTems,
KOTOpbIE Mo 0TAENLHOCTUA HEBO3MOXHbI, HO BO3MOXHA UX COBMECTHAS! KOMMO3ULUSL.
(forall (?a ?s) (iff (dysfunction ?a ?s)
(exists (?a1 ?a2)
(and (subactivity ?a1 ?a)
(subactivity ?a2 ?a)
(not (poss ?a1 ?s))
(not (poss ?a ?s))
(poss (conc ?a1 ?a2) ?s)))))

17.6 FpamMaTuka HegeNnUMbIX 4eUCTBUI: Napannenmsm BHU3

MpammaTuka onncaHui npouecca Ana HeAenuMbIX AeNCTBUA (Mapannenyam BHU3) 3KBUBaNEHTHa rpaMMmaTi-
Ke yTBepXaeHui obLuero onnucaHus TexHonormdeckoro npouecca B cootsetctemn ¢ UCO 18629-11.

18 CneKkTp HepenNUMbIX AeNCTBUN

JaHHbli pasgen xapakrepuayeT Bce onpegeneHusl, 0bycrnoBrieHHbIe CNEKTPOM HedeNUMbIX AeACTBUIA.
18.1 MpuMUTUBHaA NeKcuKa cneKTpa HeAenUMbIX AeUCTBUIA

Jlekcrka cnekTpa HegenMmbIX AeACTBUIA He TpebyeT NPUMUTUBHBIX COOTHOLLUEHUIA.

18.2 Onpepensemasn nekcuka cnekTpa HegenUMbIX Ae ACTBUIA

B gaHHoM nogpa3sgene onpegeneHsl HUKecneayoLe COOTHOLLEHNS:

- (global_ideal ?a);

- (global_nonideal ?a);

- (global_filter ?a);

- (global_nonfilter ?a).

Kaxgoe noHaTve onpeaensietcs HecpopmansHo cemaHTrkom 1 akcromoit KIF.

18.3 Teopuu, o6ycnoBneHHbIe CMEeKTPOM HefeNMUMbIX AeCTBUNA

Ons aaHHo Teopumn HeobxoauMbl:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th;

- occtree.th;

- psl_core.th.

18.4 lechnHMLUMOHANbHBIE pacluupeHUss, oOycrioBrneHHble CNeKTPOM HeeNUMbIX AeACTBUA
Ons aaHHbIX pacluMpeHnii HeobxoanMbl BXOAHbIE YCNOBUS AN AeACTBUNA.
18.5 OnpeaeneHus cnekTpa HeAenUMbIX AeACTBUIA

OnpegeneHsbl HKecnedyoLMe NOHATUA AN CNekTpa HeaenuMbIX AeACTBUA.

18.5.1 Global_ideal

HekoTopoe geicTemne siBnaetcs rnobdanbHbIM naeansHbIM hUnsTpoM TorAa 1 ToNbKO Torda, Koraa kaxaoe
cynepaeicTaue UMeeT aKBUBaNeHTHbIe BXOAHbLIE YCII0BUS U ykazaHHOe [eCTBME BO3MOXHO.
(forall (?a) (iff (global_ideal ?a)
(forall (?a1 ?s1 ?s2)
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(implies (and (subactivity 7a ?a1)
(poss ?a ?s1)
(poss ?a 7s2))
(poss_equiv ?a1 ?s1 ?s2)))))
18.5.2 global_nonideal
HekoTopoe agelicteune ABnseTcA rnobanbHbIM HeugeansHbIM UNETPOM TOIAA M TOMNLKO TOIAA, Koraa Kaxaoe
cynepaencTeme UMEET aKBUBANEHTHbIE BXOAHbIE YCNOBUS, KOrJda ykazaHHOe AeACTBUE HEBO3MOXHO.
(forall (?a) (iff (global_nonideal ?a)
(forall (?a1 ?s1 ?s2)
(implies (and (subactivity ?a ?a1)
(not (poss ?a ?s1))
(not (poss ?a ?s2)))
(poss_equiv ?a1 ?s1 ?s2)))))
18.5.3 global_filter
HexkoTopoe AeiicTeue aensieTcs rnobanbHeIM hunsTpoM Toraa v ToNbKO TOrAa, Korga Kaxaoe nogaencrane
UMeeT aKBUBANEHTHble BXOAHbIE YCNOBUSI, KOrAa ykasaHHOe AeACTBME BO3MOXHO.
(forall (?a) (iff (global_filter ?a)
(forall (?a1 ?s1 ?s2)
(implies (and (subactivity ?a1 ?a)
(poss ?a ?s1)
(poss ?a ?s2))
(poss_equiv ?a1 ?s1 ?s2)))))
18.5.4 global_nonfilter
HekoTopoe geiicTare He siBNsieTcsa robanbHbIM hunsTPOM TorAa 1 TONbKO TOrAA, Koraa kaxaoe nogae-
CTBWE NMEET 3KBMBANIEHTHbIE BXOAHbIE YCIOBUS, KOrAa ykasaHHoe AeiCTBUE HEBO3MOXHO.
(forall (?a) (iff (global_nonfilter ?a)
(forall (?a1 ?s1 ?s2)
(implies (and (subactivity ?a1 ?a)
(not (poss ?a 7s1))
(not (poss ?a 7s2)))
(poss_equiv ?a1 ?7s1 ?s2)))))

18.6 MpammaTuKa cnekTpa HeaeNnUMbIX AeACTBUIA

MpammaTrKa onuncaHmnii npoLlecca Ans crnekTpa HegenMbIX AeCTBUA 3KBUBANEHTHa rpaMMaThKe YTBEpXK-
AeHWA 0bLLero onncaHusi TEXHONorM4eckoro npoLecca B cootsetcTeum ¢ MCO 18629-11.

19 BxoaHble ycnosus aons AencTresumn

HaHHbIl paszaen xapaKkrepusyeT Bce onpeaeneHunsi, 0bycrnoeneHHble BXogHbIMU YCIOBUSMUM AN1s1 AEACTBUIA.
19.1 MpUMUTUBHAA NeKCUKa BXOAHbIX YCIOBUMA ANA AeUcTBUA

JNekcyka BXOAHbIX yCnoBuii Ans AeAcTBuUiA He TpebyeT NPUMUTUBHBIX COOTHOLLIEHWIA.

19.2 Onpegensiemas nekcuka BXoAHbIX YCNOBUIA ANs1 feACTBUN

B paHHoM noapasgene onpeeneHbl HUXecneayoLWwe COOTHOLLEHNS:

- (poss_equiv ?a ?occ1 ?0cc2);

- (trunc ?occ);

- (unconstrained ?a).

Kaxgoe noHsiTWe onpeaensietcs HedpopManbHO cemaHTukol 1 akcomoi KIF,

19.3 Teopuu, o6ycnoBrneHHble BXOAHbIMUA YCNOBUAMU AN feACTBUIA

[ns AaHHOW Teopu HeoBxoayMbl BCrioMoraTenbHble Teopuun: act_occ.th; complex.th; atomic.th; subactivity.th;
occtree.th; psl_core.th.

19.4 lebuHULMOHaNbHbIE pacluMpeHUusi, o6ycrnoBneHHble CNEKTPOM HefeNUMbIX AeUCTBUIA

[HaHHoe paclunpeHue He TpebyeT kaknx-nmbo aedMHULMOHANBbHBIX PaCLUMPEHUIA.
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19.5 OnpeaeneHus BXOAHbIX yCNOBUIA ANs1 AeUCTBUN

[nsi BXoAHbLIX yCNOBUIA Ans AeACTBUI orpedeneHbl HkecneaytoLlme noHATUS.
19.5.1 poss_equiv
[Ba cobbIT!st 3KBUBANEHTHbLI MO BXOAHBIM YCIOBUSIM NG OTHOLLEHUIO K HEKOTOPOMY [IeCTBIUIO, eCr OHU
CornacoBaHbl No 4ONYCTUMOCTM yKasaHHbIX cCoBbITUA ANsi AaHHOTo AeNCTBUS.
(forall (?a ?occ1 ?occ2) (iff (poss_equiv ?a ?occ1 ?0cc2)
implies (and (occurrence_of ?s1 ?a)
(occurrence_of ?s2 ?a))
(iff (legal ?o0cc1)
(legal ?0cc2)))))
19.5.2 trunc
[aHHoe COOTHOLLEHWE UCTUHHO, ecn cobbiTe ?0cc ABNsSIeTCS NocneayoLM 371eMeHTOM HeKoToporo
AO0MYyCTUMOro cobbITUSA.
(forall (?occ) (iff (trunc ?occ)
(forall (?occ1 ?a)
(implies (= ?occ (successor ?a ?occ1))
(legal ?0cc1)))))
19.5.3 Unconstrained
HekoTopoe aeicTaue sABNsieTcs Ge3ycrnoBHLIM, €CN1 BCe CoBbITUS Ha AepeBe cobbITWA 3KBUBANEHTHbLI MO
BXOAHbIM YCIOBUSIM.
(forall (?a) (iff (unconstrained ?a)
(forall (?s1 ?s2)
(implies (and (activity_occurrence ?s1)
(activity_occurrence ?s2))
(poss_equiv ?a ?s1 ?s2)))))

19.6 N'pammaTUKa BXOAHbIX yCNOBUN ANA e ACTBUA

Mpammaruka onucaHuii npolecca A1 BXoAHbLIX YCNOBUIA AN AeWCTBUN 3KBUBANEHTHA rpaMMaTuKe yTBepx-
AeHWnii 06LLero onucaHusa TeXHonormyeckoro npouecca B cootsetcteun ¢ UCO 18629-11.
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MpunoxeHune A
(cnpaBoyHoOe)

ASN.1 UpeHTUcpUukaTop HacTosiLLero ctaHgapra

Ona ogHo3HauYHOWM naeHTUdVKaUMK MHAOPMALMOHHOTO 06beKkTa B OTKPLITOM CUCTEME HAcTosIWeMy CTaHgapTy
NPYUCBOEH CneaylLwmn naeHTMdnkaTop:

iso standard 18629 part 41 version 1

3HaveHne gaHHoro naeHtTudukatopa onpegeneHo B MCO/M3K 8824-1 u getanbHo onucaHo B MCO 18629-1.
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Mpunoxexnne B
(cnpaBoyHoe)

I'IpuMep OonucaHuA TexXHonorn4ecKoro npouecca
B COOTBETCTBUU C HACTOALWLUM CTaHAAPTOM

B paHHOM npunoxeHun paccmMoTpeH noapobHbIN CueHapuin MCNONb30BaHUA A3blka crnieunduKaumi npouecca
PSL (Process Specification Language) B cootBeTcTBUM ¢ NCO 18629. [lanee pacCMOTPEH YacTHLINA Cny4an UCnonb3oBa-
HUS NPOTPaMMHOIO ONMUCAHUS TEXHOITONMYECKOTO npouecca.

HanHbI cueHapuii BKIIOYAET COBMECTHOE BLINONMHEHWE HECKONbKMX onepauumii. Llenbio siBnaeTca nosbiweHue
3pHEeKTMBHOCTU UCMONBb30BaHNUS AAHHBIX O TEXHOIIOMMYECKOM Npouecce Npu M3roToBrneHnn usgenus. MogvepkHem, |4To
AaHHBLIN A3BIK NPOrPaMMUPOBAaHUSI NPEXAe BCEro No3sonseT NoBbIcUTb 3h(HEKTMBHOCTb KOMIMbIOTEPHOrO obMeHa AaH-
HbIMW MeXAy COTPyAHMKaMM MIIaHOBOro OTAena v pPykoBOACTBOM MPOU3BOACTBEHHOIO nogpasferneHus.

B AaHHOM npunoxeHWn paccMOTPeHO paclumpeHne npumepa, ucnonb3oBaHHoro B MCO 18629-11:2005 (npuno-
xenne C). Mpumep nnnioctpupyeT TEXHUUECKME NPUITOXKEHUS1 BHELLHMX MOHSTUA A cneundumkaumm npouecca n3rotos-
nenns nsgenua GT-350.

B.1 Mpouecc narorosneHns nagenna GT-350

B paHHOM pasgene pasnuuHble NPOU3BOACTBEHHbIE NMpouecchl 06beanHeHbl B HA6op AEWCTBUI BbICOKOMO
YypPOBHSA, Heobxoanmbix anst co3aanus mapenust GT-350. B cooTBeTCTBUM C TEXHOMOrMYECKon kapton uagenusa GT-350
{cm. NICO 18629-11:2005, Tabrnmua C.1) KOMNOHEHTHI JAaHHOIO uW3genust nMMBO MoKynalT NO KOHTPakTy, Nn6o
W3roTOBNSAIOT BHYTPU Camoro npeanpusitusi. PaccmatpuBaembie ONmMcaHusl TEXHONOMMYECKUX MPOLECCOB CBA3aHbl C KOH-
KpPeTHbIMW AENCTBUSIMU, BbIMOSTHSIEMbIMU BHYTPU NpeanpusaTUA Orisl U3rOTOBNEHUS KOMMOHEHTOB u3genua. [JaHHoe
paccMOTpeHne TEXHOMOIMIMYECKOTO NPOoLIecca B HANpaBneHUn «CBepXy — BHU3» aeT O6LLy0 KapTUHY NPOUCXOAALWErO Kak
KOMMIEKCHOro AenNCcTBUS Mo Npon3BoacTBy uagenusa GT-350 BNnoTb 40 COCTaBMSIIOWMX €ro AeNCTBUN, BLINONHAEMbIX HA
ypoBHe Gonee Menkux nogpasgernieHuin npeanpusitus.

B cootBeTcTBUM € pucyHkom B.1 Becb npouecc uarotoBnexus nagenusa GT-350 opraHM3oBaH B LWECTU OCHOBHbIX
CeKTopax. B NnepBbIX NATU N3 HUX (MSFOTOBﬂeHMe WUHTEPbEPA, U3roTOBITEHNE NPUBOAA, U3NOTOBNEHUe KySOBa, N3roToslie-
HWe ABWUraTens u U3roToBrneHune waccu) paboTbl MOryT 6biTb BLINOMHEHBI HE3ABUCUMO ApYr OT gpyra. OgHO ycrnoBue: OHK
[OIMXHbl ObITb 3aKOHYEHbI K MOMEHTY Havana obwen cbopkn nagenusi.

WarotosnexHue
nagenua GT-350

\

WarotoeneHue / WMarotoeneHue WUarotoeneHune WUsrotosnexune Warotosnexue
UHTepbepa npueoaa Ky3oBa asuvratens Laceu
112 | 1.1.3 | 1.14 | 1.1.5 | 1.16 |

/

Obwasn
cbopka

11.7 |

PucyHok B.1 — BepxHuin ypoBeHb npouecca narotoenenms nagenusa GT-350 [5]
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MpepcTaBneHMe BEpXHEro YPOBHA TEXHONOMMYECKOro npouecca Ha assike PSL umeer Bua:
(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)
(artificial make_chassis)
(artificial make_interior)
(artificial make_drive)
(artificial make_trim)
(artificial make_enngine)
(forall (?occ)
(implies (occurrence_of ?occ make_gt350)
(permuted ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_gt350)
(ordered ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_gt350)
(folded ?o0cc)))
(forall (?occ)
(implies (occurrence_of ?occ make_gt350)
(amorphous ?occ)))
(not (uniform make_gt350))
(unrestricted make_gt350)
(not (atomic make_gt350))
(forall (?occ)
(iff (occurrence_of ?occ make_gt350)
(exists (?occ1 ?oce2 ?0ce3 ?ocecd ?oce5 ?0cch)
(and (occurrence_of ?0cc1 make_chassis)
(occurrence_of ?occ2 make_interior)
(occurrence_of ?occ3 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 (?s1 ?s2 ?s3 ?s4 ?s5 7s6)
(implies (and (leaf_occ ?s1 ?occ1)
(leaf_occ ?s2 ?o0cc2)
(leaf_occ ?s3 ?o0cc3)
(leaf_occ ?s4 ?occ4)
(leaf_occ ?s5 ?0ccb)
(root_occ ?s6 ?occh))
(and (min_precedes ?s1 ?s6 make_gt350)
(min_precedes ?s2 ?s6 make_gt350)
(min_precedes ?7s3 ?s6 make_gt350)
(min_precedes ?s4 ?7s6 make_gt350)
{min_precedes ?s5 ?s6 make_gt350) ))))))
HaHHoe npeacTaBneHne GopmMannayet TEXHONOTMUYECKUIA NPOLECC B COOTBETCTBUU C PUCYHKOM B.1.
Bce cobbiTus, 3akniovaowpmecs B BeiMonHeHnn geicteus «make_gt350», aBnaoTca nepecTaHOBOYHBIMMI, Tak Kak
BCE NOAAENCTBMA MMEIOT MECTO, KaK TONBKO BbIMONHAETCA aencteme «make_gt350».
Bce cobbitua ansa gencreus «make_gt350» aBnAlTCcA ynopAaaoYeHHbIMU, Tak Kak ero noaaencTBus
«make_chassis» (n3arotoBnenmne waccu), «make_interior» (n3rotoBnenne nHtepbepa), «make_drive» (MarotoBnenue
npueoga), «make_engine» (M3roroBnexnne asurarens) n «make_trim» (M3rotoeneHue waccu) AoMKHbLI UMETb MECTO A0
noaaencteus «final_assembly» (3akntiountensHasi cbopka).
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JTioboe nogaericTBUe MOXET NPOUCXOANTE COBMECTHO C KakuM-nvbo apyrvm nogaeictemem. Takum obpasom, Bce
Hegenumble NOAAeNCTBUS ABMSKOTCA UCKYCCTBEHHbIMW, @ BCe COObITUSA, 3akrovalowmnecs: B BbINONHEHUN AENCTBUSA
«make_gt350» (usrotoBnenvne usgenusa GT-350), ABNAIOTCA CNOXEHHLIMU.

BHyTpu pevictena «make_gt350» ntepaumin HeT, MO3TOMY BCE COGLITUS aMOPHBbI.

Mopgenctene «make_engine» (M3roToBNeHWe ABWraTens) He BLINOMHSIETCS, €CnW ABWUraTenNb YXe CyLecTByeT.
Takum obpasom, He Bce cobbiTwa ans gencteus «make_gt350» copepxat cobbiTUA ¢ 0AMHAKOBLIM Habopom noaaeii-
CTBMIA 1 C OAVMHAKOBBLIMW OFPaHNYEeHUsIMK ynopsigovmeanus. Moatomy perictere «make_gt350» He siBnsieTcs ogHoOpoa-
HbIM.

He cywectByeT BHEWHMX COOLITWI (3aKNIOHAIOWMXCA B BBIMNONTHEHUM AENCTBUSA ), HEOOXOANMBIX MK 3anpeLLeHHbIX
no OTHOWEHMIO K gencteuio «make_gt350». CnegoeatenbHo, OHO SIBNSIETCA HECBSI3AHHLIM.

Kaxxgoe ykaszaHHoe abcTpakTHOoe aenctBue mMoxeT OblTb paccmoTpeHo B getansix. OgHako B npumMepe OaHHOIro
NPUITOXeHUs1 BCE 3TU AEWCTBUSA HE paccMaTpUBaKOTCS.

Ha 6a3e npegctaenenus IDEF3 (B TepMuHax npeacTaBneHUsl TEXHOMOMMUECKOro NnpoLuecca) Ans KpaTkoro onuca-
HUA AENCTBUIA, BCTPEYAIOWMXCA HA Pas3NUYHbIX CTaguaxX NpolLecca U3roTOBIMEHUsI M3Aenusl, B HACTOSLEM cTaHpapTe
NPUBEOEHbLI HEKOTOPLIE NPUMEPLI UCNONB30BaHUA A3blka NporpammupoBanuns PSL-Outercore B cootBeTtcTteun ¢ MCO
18629-12.

B.2 A6cTpakTHOe aeicTBue «make_engine» (M3roTtoBneHune ABuraTens)

Heuratens nagenua GT-350 cobupaeTcs u3 arperatoB, M3rOTOBMNEHHbIX B HECKOIBLKUX NoapasaeneHnsix npegnpu-
satusA. Cxema npouecca U3rotoBneHns gaHa Ha pucyHke B.2. Arperat cocTouT us aBuratenbHoro 6noka, XryTtoe u kabe-
nen. Cocrasnsiowpme npoueccsl aetanbHO paccMOTpeHbl B nogpasaenax Huxke. [euratens nagenusa GT-350 cobupaeT-
cs1 Ha c6opouHom cTeHge AD04. C6opka ogHoro asuratenst Tpebyet 5 MuH.

WarotoBneHue
ABvrarens

1.1.5 |
rd N,

Uarotoenexnue N
6noka ~N

5.1.16 | ~

WarotoBneHue
XryTa

Y

5.1.17 |

C6opka
Asurarens

5.1.19 |

WMarotoBneHue
kabenei

5.1.18 |

PucyHok B.2 — lMpouecc usrotoenenns geuratens GT-350 [5]

Huxe npeactaBneHbl HEKOTOpbIE AENCTBUS U AaHHbIE TEXHOIIOTMYECKOTO MPOLeCcca W3roToBIeHUs ABUIaTens Ha
A3blke PSL:
(subactivity make_block make_engine)
(subactivity make-harness make_engine)
(subactivity make-wires make_engine)
(subactivity assemble_engine make_engine)
(artificial make_block)
(artificial make_harness)
(artificial make_wires)
(forall (?occ)
(implies (occurrence_of ?occ make_engine)
{permuted ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_engine)
(ordered ?occ)))
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(forall (?occ)
(implies (occurrence_of ?occ make_engine)
(folded ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_engine)
(amorphous ?occ)))
(uniform make_engine)
(unrestricted make_engine)
(not (atomic make_engine))
(forall (?occ)
(iff (occurrence_of ?occ make_engine)
(exists (?occ1 ?occ2 ?oce3 ?0ccd)
(and (occurrence_of ?occ1 make_block)
{occurrence_of ?occ2 make_harness)
(occurrence_of ?occ3 make_wires)
{occurrence_of ?occ4 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 ?occ3)
(root_occ ?s4 ?occd))
(and (min_precedes ?s1 ?s4 make_engine)
(min_precedes ?s2 ?s4 make_engine)
(min_precedes ?7s3 ?s4 make_engine)))))

HanHoe npeactasnenve opMannayeT TEXHONOTMYECKUIA NPOLECC Ha pucyHke B.2.

Bce cobbiTusa pevicteua «make_engine» SIBMSAOTCS NepecTaHOBOYHBIMU, TaK Kak BCe NOAAENCTBUA UMEIOT MECTO,
KaK TONbkO AenctBne «make_engine» umeeT MecTo.

Bce cobbiTuna gencteua «make_engine» ynopsigoveHbl, Tak kak nogaencteust «make_block» (u3rotoenenune 6no-
Ka), «make_harness» (MarotoBneHue xryta) u «make_wires» (M3roTOBNeHWe NPOBOAOB) AOIMKHbI 3aKOHYMTLCA 40 NOA-
dericteus «assemble_engine» (c6opka asurartens).

Jllo6oe nogaelicTeMe MOXeT NPOUCXoAUTL COBMECTHO C kakum-nubo apyrum nogaeincreuem. Takum o6pasom, Bce
Hegenumble NoadencTens SIBNAIOTCA UCKYCCTBEHHbIMU, a Bce cobbiTusl AercTBusl «make_engine» ABNAIOTCA CNOXeH-
HbIMU.

BHyTpy gevicteua «make_engine» utepaumii HeT, NO3TOMy BCe COObITUSI amOpHbI.

Kaxpoe cobbiTne geictBua «make_engine» coaepxut cobbiTus ¢ TeM xe HabopoM noaaencTBUA U C TEMU Xe
YyNnopsgoqMBaloWLMMKN OrpaHuueHuammn. Takum o6pasom, aericteue «make_gt350» ogHopoaHo. OHO MOXET UMETb Mec-
TO B Mto60oe Bpems 1 npu Niobbix yCNOBUSX.

OTCyTCTBYIOT BHEWHWe cobbiTUA, HeOBX0aUMbIE UMK 3anpelLeHHbIE MO OTHOLIEHUIO K AencTBUIO «make_engine».
CnegoBeaTenbHO, OHO ABNSAETCS1 HECBA3AHHBIM.

B.3 fencTtBune «make_block» (n3rotosneHmne 6noka)

Bnok nagenua GT-350 BbinoNHAETCA Kak arperat gnsi c6opku gsuratens nagenust GT-350. MNarotoBneHune Groka
TpebyeT BbINONHEHWSA BCEX TEXHONOrMYECKUX OnepauMi, HauMHasi OT NUTbA 3aroTOBKM U e MeXaHu4eckoi obpaboTku
{cm. pueyHok B.3).

WsrotoBneHue
6Gnoka

5.1.16 |

/ \
/ N\
V4 AN
MpeccoBaHne MexaHuyeckan
MeTanIn4eckom o6pabotka
3aroTOBKU - Gnoka

16.1.44 | 16.1.45 |

Pucyrok B.3 — lMpouecc narotoenenust bnoka nsgenua GT-350
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MpeacTaBneHne HEKOTOPbLIX ASNCTBUI M TEXHOMOTMYECKMX JaHHBIX Ha A3blke PSL:
(subactivity produce_molded_metal make_block)
(subactivity machine_block make_block)
(primitive machine_block)
(primitive produce_molded_metal)
(performed machine_block)
(performed produce_molded_metal)
(forall (?occ)
(implies (occurrence_of ?occ make_block)
(permuted ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_block)
(ordered ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_block)
(rigid ?0cc)))
(forall (?occ)
(implies (occurrence_of ?occ make_block)
(amorphous ?occ)))
(uniform make_block)
(unrestricted make_block)
(not (atomic make_block))
(forall (?occ)
(iff (occurrence_of ?occ make_block)
(exists (?occ1 ?0cc2)
(and (occurrence_of ?occ1 produce_molded_metal)
{occurrence_of ?occ2 machine_block)
(min_precedes ?occ1 ?occ2 make_block)))))

JaHHoe npeacTaBneHne dopmanuayeT TEXHONOTMYECKUIA NpoLuece Ha pucyHke B.3.

Bce cobbitus gencteust «make_block» sBNAIOTCA NepecTaHOBOMHBIMKM, TaK Kak BCE NOAAENCTBUA UMEIOT MECTO,
kaK Tonbko aerictBue «make_block» umeet mecro.

Bce cobeiTmsa gencrteusi «make_engine» ynopsaoyeHsl, Tak kak noaaewcteme «produce molded_metal» (npec-
COBaHWe MeTannMuyeckol 3aroTOBKM) AOMKHO UMEeTb MecTo ao noagelicteusa «machine_block» (Mexanuyeckasn obpa-
6oTka 6noka).

Hun ogHO 13 ykasaHHbIX NOAAENCTBUI HE MOXET MPOUCXOAUTb COBMECTHO C KakuM-nnbo apyrum nogaevcTereM.
Takum obpasom, BCce Hegenumblie NOAAEUCTBUA ABNSAIOTCA BbINOMHUMbIMK, a BCe cobbitua gencrensa «make_block»
ABNAIOTCA XECTKUMM.

BHyTpu genicteus «make_block» utepaunn otcytereytor. CnegoeatenbHo, BCe COOLITUA amopdHbI.

Mo6oe cobbitne pgencteua «make_blocky coaepxuTt cobbiTua ¢ Tem xe Habopom NoaaelcTBUIA U C TEMMN XKe
ynopsagoYmMBaloWwmnmMn orpaHnyeHusimnu. Takum obpasom, gencreue «make_block» siBnsieTcsi ogHOPOAHBIM.

OTCyTCTBYIOT BHEWHWE cOBbLITUA, HEO6X0AUMBIE UMK 3anpPeLLEHHbIE MO OTHOLIEHWIO K AencTBUI0 «make_blocky.
CnepoBaTtenbHO, OHO ABMSAETCA HECBA3AHHbLIM.

B.4 Nenctene «<make_harness» (M3rotoBneHune Xxryra)

XKryt nsgenua GT-350 (cm. pucyHok B.4) narotoBnsiot kak c6opouHblii arperat asuratens usgenusa GT-350. dan-
Hbli TEXHONOTMHECKUIA NPOLLECC OPraHU3oBaH B Uuexe kabenen n npoeogos. PucyHok B.5 npeacrtaensaeT npouecc U3rotoe-
nenus npoeoga xryta. Xryt napgenusa GT-350 cobupalotr Ha ocobom cTeHge n3 NnpoeoaoB u kabenein. Coopka ogHOro
xryta tpebyet 10 MuH.

WarotoBnexue
XryTta

5.1.17 |

/ N\
/ N\
4 AN

WMarotoeneHue C6opka
npoBoaa Xryta Xryta

17.1.46 | 17.1.47 |

PwucyHok B.4 — lMpouecc nsrotoBnenus xryta nagenust GT-350
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Hwxe paHo npeacTaBneHne HEKOTOPbIX A4EVWCTBUIM 1 COOTBETCTBYIOWMX TEXHOTOMMYECKUX AaHHbIX Ha A3bike PSL:
(subactivity make_harness_wire make_harness)
(subactivity assemble_harness make_harness)
(primitive assemble_harness)
(performed make_harness_wire)
(performed assemble_harness)
(forall (?occ)
(implies (occurrence_of ?occ make_harness)
(permuted ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_harness)
(ordered ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_harness)
(rigid ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_harness)
(amorphous ?occ)))
(uniform make_harness)
(unrestricted make_harness)
(not (atomic make_harness))
(forall (?occ)
(iff (occurrence_of ?0cc make_harness)
(exists (?occ1 ?0cc2 ?0cc3)
(and (occurrence_of ?occ1 make_harness_wire)
(occurrence_of ?occ2 assemble_harness)
(leaf_occ ?oce3 ?occ)
(min_precedes ?occ3 ?occ2 make_harness)))))

HaHHoe npeacTaeneHne hopmanmayeT TEXHONOTMYECKMIA Npouecc Ha pucyHke B.5.

Bce cobbiTna gencteua «make_harness» (M3roToBNeHUe XryTa) sBNATCS NePecTaHOBOYHbIMM, TaK Kak BCe nog-
OeliCTBMA MMEIOT MEecTo, kak Tonbko AelcTBue «make_harness» umeeTt mecTo.

Bce cobeitus gericteus «make_harness» ynopsigodeHbl, Tak kKak nogaencTene «make_harness_wire» (M3rotoe-
neHve NPoBOAA XryTa) BelMONHseTcs Ao gelcteuA (assemble harness) cbopka xryTa.

Hu ogHo 13 nogaencTBUN HE MOXET BbINONHATLCSA COBMECTHO C KakMMU-MGO apyrumu noaaencTeuamm. Takum
06pa3om, Bce Hegenumble NoaaeicTBMst ABNSIIOTCA BbINONHUMbIMK, a Bee cobbitua aencteusa «make_harness» aBnsi-
HOTCA XEeCTKUMWU.

Tak kak BHyTpy aenctBust «make_harness» ntepauui HeT, TO Bce COOLITUS SIBNSIIOTCA aMOpPHbLIMU.

Kaxpoe cobbitne pgencteus «make_harness» cogepxuT cobbiTus ¢ TeM e HabopoM NOAAeNCTBUIA U C TEMU Xe
ynopagoYMBalolmMMKN orpaHndeHusiMu. Takum obpasom, geiictere «make harness» siBnsieTcs 0gHOPOAHBIM.

OTCyTCTBYIOT BHELWHWE COBbITUS, HEOBXOAUMbIE UK 3anpPeLLEHHbIE MO OTHOLEHWIO K AeWCTBUIO «make_harnessy.
CnepoBaTenbHO, OHO ABNAETCA HECBSA3aHHbLIM.

Wsrotosnexune
npoBoAa Xryta

17.1.48

7 N
4 N
s AN
e N
BobiTsKKa CkpyuuBaHme ":133';]912?.":';9
16'1'48| 16.1.49' 16.1.50'

PucyHok B.5 — lMpouecc nsrotoBneHust npoeoga xryTta

B.5 [OencTtene «make_harness_wire» (M3rotoBneHne npoBoAa XryTa)
Ha6op npoeogoe usgenua GT-350 u3rotoBnsoT kak c60poYHbIi arperaT nsgenva GT-350. TexHONornyeckuii
NpOoLECC OPraHn3yioT B Lexe NPoBoAOB U kabenen.
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WsrotoeneHue
npoBoaoB
5.2.18 |
7 N
P SN~
-~ >N~
e N
HaHeceHue
BbITshKKa Ckpy4mBaHue HIOMSILIAM C6bopka
16.1.48 | 16.1.49 | 16.1.50 | 16.1.51 |

PucyHok B.6 — Mpouecc narotoBneHus nposonos mnagenus GT-350

Hwxe paHo npeacTtaBneHWe HEKOTOpbIX AENCTBUA U COOTBETCTBYIOLMX TEXHOMOIMYECKUX AaHHbLIX HA A3bIKE
nporpammupoBanns PSL:
(subactivity extrude make_harness_wire)
(subactivity twist make_harness_wire)
(subactivity jacket make_harness_wire)
(primitive extrude)
(primitive twist)
(primitive jacket)
(performed extrude)
(performed twist)
(performed jacket)
(forall (?occ)
(implies (occurrence_of ?occ make_harness_wire)
(permuted ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_harness_wire)
(ordered ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_harness_wire)
(rigid ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_harness)
(amorphous ?occ)))
(uniform make_harness_wire)
{not (unrestricted make_harness_wire))
(not (atomic make_harness_wire))
(forall (?occ)
(iff (occurrence_of ?occ make_harness_wire)
(exists (?occ1 ?o0cc2 ?o0cc3)
(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 npeacTaBneHne copmanuayeT TEXHOMOIMYECKUIA NPouece Ha pucyHke B.5.

Bce cobbiTus gelictBus «make_harmess_wires» sSIBNsIOTCS NepecTaHOBOYHLIMKM, TaK Kak Bce NoaaevcTeus ume-
0T MEeCTO, Kak Tonbko aencrtBme «make harness wires» nmeer mecro.

Bce cobbiTusa gelicteus «make_harness_wires» ynopsiioveHsbl, Tak kak noanencreus «extrudey» (Boitsokka), «twist»
(ckpyumBaHwe) u «jacket» (HaHeceHve mnsonAUMKM) AOIMKHBI MPOMCXOAUTL B 3aj@HHOM MOpsigKe.

Hu ogHo M3 nopgoelcTBMIN HE MOXET NMPOMCXOANTb COBMECTHO C KakMm-nnbo aApyrvm noaaeicteueM. Takum obpa-
30M, BCE HeAenumble NoaaencTBYS SABNSAIOTCA BbINMOMHUMBIMKY, a BCe cobbiTus pelicteus «make_harness_wires» sagnsi-
IOTCS1 KECTKMMM.

BHyTpu geicTeus «make_harness_wires» utepaumm oTcyTCTBYIOT, NO3TOMY BCE CODLITUA SIBNAIOTCS aMOPHLIMY.

Kaxpgoe cobeiTve gencteus «make_harness_wires» cogepxut cobbitusi ¢ Tem xe Habopom noaaencTBuUi n C
TEMMW Xe ynopsgovMBaloWwyMm orpaHnyeHusimu. Tamm obpasom, gelictBue «make harness_wires» siBnsietcsi ogHo-
POOHbIM.

YcTaHoBKa M NepeknioyeHne AeMCTBUN OOIMKHO NPOMCXOAUTL MeXAy KakMMu-nnbo aBymsi cobbiTMSIMU NpU Bbl-
nonHenun gencteust «make_harness». CnegoBaTenbHO, OHO ABNSAETCS HECBSI3AHHbLIM.
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Mpunoxenne OA
(cnpaBo4Hoe)

CBefeHUs1 0 COOTBETCTBUMN CChINOYHbIX MEXAYHapoAHbIX CTaHAAPTOR
CCbINOYHbIM HaLMOHaNbHbIM CTaHgapTam
Poccuiickon Pepepauunn

Ta6nuua OJA1

O6o3Ha4eHne CCblTOHHOro CreneHb O6o3HaveHne N HauMeHOBaHUe COOTBETCTBYIOLLEro
MeXOyHapo4Horo craHgapra COOTBETCTBUA HALMOHANLHOIO cTaHaapra
NCO/M3K 8824-1 IDT OCT P MCO/M3IK 8824-1—2001 «UndopmaumoHHas Tex-
Hororusi. AGCTpakTHas CUHTaKcU4Yeckasl HOTauus Bepcum
oavH (ACH.1). Yactb 1. Cneumndukaumnsi OCHOBHON HOTaUUN»
MCO 10303-1 IDT FOCT P NCO 10303-1—99 «Cwuctembl aBTOMaTM3aLum npo-
WU3BOACTBA M MX uHTerpaums. lNpeacraesneHne gaHHbIX 06 n3-
aenumn n obmeH aTuMm gaHHbiMK. YacTb 1. O6wme npepcrae-
NEeHnsl 1 OCHOBOMONarawme NPUHLUMIMbLI»
MCO15531-1 IDT MOCT P UCO 15531-1—2008 «[MpoMbilwneHHbie aBToMaTu-

3MpOBaHHble cUCTEMbI U MHTerpaumsi. [laHHble no ynpaerne-
HUIO NPOMBILLNEHHbIM Npou3soAcTBoM. YacTb 1. O6wwuii 06-
30p»

NCO 18629-1:2004

NCO 18629-11:2005

NCO 18629-12:2005

TOB.

COOTBETCTBUA CTaHOAPTOB.

- IDT — naeHTWYHbIE CTaHAApPThI.

* COOTBETCTBYIOLMI HALMOHANbHbIN CTaHAapT OTCyTCTBYET (B paspaboTke). [lo ero yTeepxaeHusi peKoMeHay-
€TCA MCMOoNb3oBaTh NEPeBOf Ha PYCCKMIA A3bIK 4AHHOrO MeXayHapoaHoro cTaHgapTa. MNepeBod AaHHOTO MexayHa-
poaHoOro craHgapta Haxoautcs B GeaepanbHOM MHMOPMALMOHHOM  (hoHAE TEXHUYECKUX PernaMeHToB U cTaHdap-

MpumeyaHune— B HacToawet Tabnvue MCnonb3oBaHO criegylolee YCroBHoe ob603HavYeHne cTeneHm
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