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Mpeaucnosue

Llenu v npuHUMnbI cTaHgapTuaaumm B Poccuiickon ®eaepalinn yctaHoBneHsl $egepanbHbiM 3aKOHOM OT
27 pekabps 2002 1. Ne 184-d3 «O TexHU4eCcKOM perynnpoBaHumny, a npasuia npMeHeHus HauoHanbHbIX cTaH-
Aaptos Poccuickon ®eaepaunmn — rOCT P 1.0—2004 «CtaHaapTusaums B Poccuinckon enepaunn. OCHOBHblE
MONOXXEHWSA»

CBefeHUn o cTtaHpapTe

1 MOANOTOBNEH Ha ocHoBe ayTEeHTUYHOrO NepeBofa Ha PYCCKUIA A3bIK CTaHAapTa, yKasaHHOro B
NyHKTe 4, KOTOPLIV BbINOMHEH MocyaapCTBEHHBIM Hay4HbIM yupexaeHneM «LleHTpanbHbIN Hay4Ho-uccnenoBa-
TEeNbCKAA 1 OMbITHO-KOHCTPYKTOPCKNIA MHCTUTYT POBOTOTEXHUKA U TEXHUHECKOWN KUDEPHETUKNY

2 BHECEH TexHu4eckm komuteToM no ctaHgapTuaaummn TK 459 « MHbopmaumoHHaa noaaepkka KU3HeH-
HOro LyKna nsgenuinn

3 YTBEPXXOEH VI BBEJEH B JE/ICTBUE Mpukasom deaepansHOro areHTCTBa Mo TEXHUYECKOMY perynu-
poBaHuo U MeTporiorii oT 14 ceHTAOpsa 2009 r. Ne 363-cT

4 Hacrosilwmin ctaHaapT MaeHTUYeH MexxayHapoaHoMy ctanaapty MCO 10303-509:2001 «Cuctemsl aBTo-
MaTusaummn Npon3BoACTBa U UX UHTerpaums. MNpeactasneHne gaHHbIX 06 U3aenum n 06MeH 3TUMKU AaHHBIMU.
YacTb 509. MpuknagHble HTepnpeTUpOoBaHHbLIE KOHCTPYKLUMW. OaHOCBA3HbIE noBepxHocTUy (ISO 10303-509:2001
«Industrial automation systems and integration — Product data representation and exchange — Part 509: Application
interpreted construct: Manifold surface»).

Mpy NPUMEHeHNN HAaCTOALLErO cTaHAapTa PeKOMEeHAYeTC UCMOMb30BaTb BMECTO CCISIOYHbIX MeXayHa-
POAHbIX CTaHA4APTOB COOTBETCTRYIOLLME UM HauuoHanbHble cTaHaapThl Poccuiickon deaepaumm, ceeaeHus o
KOTOpPbIX NMPUBEAEHbI B AONOMHUTENILHOM NpusioxeHu JA

5 BBEJEH BINEPBbIE

VHbopmatust 06 USMEHEHUSIX K HacmosiueMy cmaHOapmy nybriuKyemcst 8 exe200H0 usdasaeMoM UHEopP-
MaUUuoHHOM yKkasamerse «HauuoHancHbie crmaHdapmbl», @ MEeKCm U3MEeHeHUU U rMorpasoK — 8 eKeMeCSYHO
usdasaeMbix UHDOPMAYUOHHBIX yKasamersix « HauuoHaeHele cmaHOapmel». B criydae nepecmompa (3ameHbi)
unu ommeHsl Hacmosiuje2o cma+HOapma coomeemcemeyroujee yeedomrieHue 6ydem orybIIUKO8aHO 8 exXeMecsY-
HO u3dasaeMoM UHGhopMayLUOHHOM yKkasamere «HayuoHanbHele cmaHBGapmbiy. Coomeemcmesyroujas UHghop-
Mauusi, yeeQoMIIeHUE U MEKCMbI pa3MeLuaromcs makxe 8 UHGhopMaLUUOHHOU cucmeme 0bujezo rofib308aHus —
Ha oghuyuansHoMm catime ®edeparbHO20 ageHmMemeaa ro MexHUYECKOMY peayiiuposaHuro U Memporioauu 8 cemu
UnmepHem

© CrangapTuHdopm, 2010

HacToalmii cTaHaapT He MOXeT BbiThb MOMHOCTLIO MU YACTUYHO BOCTIPOU3BEAeH, TUPaXXUpoBaH 1 pacnpo-
CTpaHeH B ka4yecTae ouLIManbHOro u3gaHns 6es paspelleHist deaeparnbHoro areHTCTBa Mo TeXHUYeckoMy pery-
NMPOBAHWIC U MeTPoNorUn
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BBegeHune

CraHpapTbl komrnekca MICO 10303 pacnpocTpaHsioTes Ha KoMMboTEPHOE NpeacTaBneHne MHdopmaLim o6
nsgenuax n obmeH AaHHLIMKU 06 nsgenuax. Mx Lenbto sensieTcs obecneveHne HeTpanbHOro MexaHuaMma, cro-
COBHOro onuckLIBaTh U3AENUS Ha BCEM NPOTSDKEHUMN UX KUSHEHHOTO LIMKNA. STOT MeXaHWU3M NPUMEHUM He TOTTbKO
Ans o6meHa dpaiinamu B HeATpanbHOM hopmarte, HO SIBNAETCA Takke OCHOBOW AN peanusaLnm U COBMEeCTHOro
AocTyna k 6azam gaHHbIX 06 U34eNUsaX U opraHU3aLn apXMBUPOBaHUA.

CraHpapTel komnnexkca MICO 10303 npeacTaBnsioT coboi HaGop 0TAENbHO U3aBaeMbIX CTaHAAPTOB (Hac-
Ten). CraHgapTsl AaHHOM0 KOMMIIEeKCa OTHOCSATCS K OAHON U3 CrieaytoLmx TemaTuieckux rpynn: «Metoabl onunca-
Hus», «MeToabl peanusauuny, «MeToaonorus U OCHOBbI aTTECTALMOHHORO TECTUPOBaHUAY , « IHTErpUpoBaHHbIe
0606LLeHHbIe pecypcbly, «MHTEerpupoBaHHble NpUKaaHble pecypebly, «MpuknaaHbie NPoToKonbI», «KomnnekTbl
abCTpakTHbLIX TeCTOBY, «[MpUKnaaHble MHTePNPeTUPOBaHHbIE KOHCTPYKLMWM» U «MpuknagHele moaynny . HacTos-
LW cTaHdapT BXxoauT B rpynny «MpukiagHble MHTEpnpeTMpOBaHHbIe KOHCTPYKLMNY.

MpuknagHas nHTepnpeTupoBaHHas koHcTpykums (MNK) oBecneurBaeT NOMMHECKYHO rpynnpoBKY MHTepnpe-
TUPOBaHHbLIX KOHCTPYKLIUIA, NoAAepXVBatoLLMX KOHKPETHYH (hYHKLUOHANbHOCTb ANS UCNONb30BaHUA AaHHbIX 06
n3aenuu B pazHoobpasHbIX NPUKNaaHbIX KoHTekcTax. MHTepnpeTupoBaHHasa KOHCTPYKUMA NpeacTasnseT cobon
0BbIMHYH UHTEpPMPEeTaLWio MHTErpUpPoBaHHbLIX PECYPCOB, MOAAEPKUBAIOLLYIO TPeGoBaHUS COBMECTHOIO UCTIOSb-
30BaHUs MHOPMaLM MPUKNaaHLIMU NPOTOKOMaMU.

HacTtoswmi cTaHgapT onpegensieT NpUMKIagHyro MHTEPNPEeTUPOBaHHYIO KOHCTPYKLIMIO Al ONMCaHUs reo-
MeTpUYecKUX hopM NocpeacTBOM MoAeNen OAHOCBS3HbIX MOBEPXHOCTEN U COAEPKUT reoMeTpUYEcKUe 1 TOMOoJIo-
rmyeckve cpeacTsa Ans onpegeneHns ABycBA3HbIX OpPM, KOTOPbIe MOTYT COCTOSATb U3 3fIEMeHTapHLIX U Npo-
CTPaHCTBEHHbIX KPUBbLIX 1 MOBEPXHOCTEN.
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOWNW OEQAEPALUMU

Cucrembl aBTOMaTU3auumu npou3BoACTBa U UX UHTerpauua

NPEACTABNEHUE OAHHbLIX OB U3OENUU U OBMEH 3TUMU DAHHBIMU
YacTtb 509

MpuknagHble UHTEPNPEeTUPOBaHHbIe KOHCTPYKLUU.
OpfHoCBsI3HbIE NOBEPXHOCTU

Industrial automation systems and integration. Product data representation and exchange.
Part 509. Application interpreted construct. Manifold surface

Data sBegeHns — 2010—07—01

1 O6nacTb NpuMeHeHun

Hactoswuii ctaHgapT onpegensieT UHTepnpeTaLmio UHTErPUPOBaHHbLIX pecypcoB, obecneurBatoLLyto CooT-
BeTCTBYE TpeboBaHWSAM K ONMCcaHWIo reomeTprieckux bopmM rnocpeacTsoM Mogesieil OQHOCBSI3HbIX NOBEPXHOCTEA.

TpeﬁOBaHMﬂ HacTosLLEero ctaHaapTa pacnpoCcTpaHAITCA Ha:

- TOUYKU B TpPeXMEPHOM NMpOCTPaHCTBE;

- TOYKM, onpeaereHHbIe B apameTpu4eckom NPOoCTpaHCTBE KPpUBLIX UITU MOBEPXHOCTEN;

- KpUBbIE B TPEXMEPHOM NMPOCTpaHCTBE;

- KpYBbIe, onpeaerneHHbIe B apaMeTpUIecKoM NpoCcTpaHCTBE NOBEPXHOCTEN.

MpwnmeyaHue— Takne KPUBbIE HA3LIBAIOTCA Taloke NapameTprU30BaHHbIMU KPUBbLIMM (PCUrve) U KPUBLIMU Ha
NOBEPXHOCTU (cons);

- 3l1eMeHTapHble KpUBbIE: IMHWUI0, OKPYKHOCTb, annunc, napabony v runepbony;

- KPVBbIE NepecedeHni;

- MONWUANHWK, COCTOSILLIME, MO KpalHein Mepe, U3 Tpex ToYek;

- 3fleMeHTapHbIe MOBEPXHOCTYU: NIOCKOCTb, LNNHAP, KOHYC, TOp 1 cdhepy;

- U30THYThbIE NOBEPXHOCTY, MOMyYEHHbIE BpaLleHUeM Unn INHERHON aKCTPY3nen KPUBOI;
- perbedHble KpUBbIE 1 MOBEPXHOCTY;

- 06pesaHue KpUBLIX U MOBEPXHOCTEN C UCTIONb30BaHUEM TOMOMOTMYECKNX OGHLEKTOB;

- KOMMO3ULINIO KPUBBLIX 1 MOBEPXHOCTEN C UCMOSb30BaHWEM TOMONOrMyecknx 06 LEeKToB;
- KonupoBaHue KpUBbIX, MOBEPXHOCTEN 1 MoAeneil NoBepXHOCTEN;

- TPEXMEPHbIE CMELLIEHWS KPUBBIX 1 NOBEPXHOCTEN;

- ABYCBS3HbIe POPMbI.

TpeboBaHUsA HAacTosILLEro cTaHAapTa He pacnpoCTPaHSIOTCS Ha:

- HeorpaHU4eHHyo reoMeTpuIo;

- FEOMETPUIO camonepeceyeHunii;

- FeOMeTpuIo B ABYMEPHOM AeKapTOBOM KOOPAUHATHOM NPOCTPaHCTBE;

- KONMpoBaHWe ToYex;

- TOMonornyeckne obbekTbl, He CBsi3aHHbIE C ONpeaeneHHON reoMeTpUYecKon 0bnacTbio;
- MHOrOCBSI3HblE (hOPMbI.

2 HopmaTtuBHbIe CCbINKK

B HacTosilLem cTaHaapTe UCMoNb30BaHbl CChINKU Ha crieaytoLLye MexayHapodHble cTanaapThl:

MCO/M3K 8824-1:1998* NHdopmaLMOHHbIE TEXHOSOMMI. B3anMocBsab OTKPLITEIX cucTeM. ABCTpaKTHasA CUH-
Takcudeckas Hotaums sepcun 1 (ACH.1). Cneumndpukaums ocHosHolW HoTaumm (ISO/IEC 8824-1:1998, Information
technology — Abstract Syntax Notation One (ASN.1): Specification of basic notation)

* 3ameneH. [dencteyer MCO/M3OK 8824-1:2002.
WUapaHne opmumnansHoe
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MNCO 10303-1:1994 CucTeMbl aBTOMATM3aUMKN MPOU3BOACTBA U UX MHTErpauums. MNpeactasneHne AaHHbIX 06
nsgenun n obmeH aTUMKU gaHHbIMK. YacTb 1. ObLime npeacTaBneHuns u ocHosononarawowme npuHumnsl (ISO
10303-1:1994, Industrial automation systems and integration — Product data representation and exchange —
Part 1: Overview and fundamental principles)

MCO 10303-11:1994 Cuctembl aBTOMaTU3aLIMW NPOU3BOACTBA U UX UHTerpauma. MpeacraesneHne gaHHbIX 06
nsaenuu n obmeH aTuMun AaHHbIMK. YacTb 11. Metoabl onucaHus. CnpasodHoe pykoBoACTBO No sA3biky EXPRESS
(ISO 10303-11:2004, Industrial automation systems and integration — Product data representation and
exchange — Part 11: Description methods: The EXPRESS language reference manual)

MCO 10303-41:1994 CncteMbl aBTOMATU3ALIMK NPOM3BOACTBA U UX UHTerpaumst. MpeacrasneHne AaHHbIX 06
uagenuu v obmeH aTumm gaHHbiMU. YacTb 41. UHTerpupoBaHHble 0606LweHHbIe pecypcbl. OCHOBbLI ONUCaHNUA U
noaaepxkn nagenuin  (ISO 10303-41:1994, Industrial automation systems and integration — Product data
representation and exchange — Part 41: Integrated generic resource: Fundamentals of product description and
support)

MCO 10303-42:1994 CncteMbl aBTOMaTU3aLIMK NPOM3BOACTRA U MX MHTerpaumst. [NpeacraBneHne AaHHLIX 06
nsaenumn u obmeH aTuMu gaHHbiMKu. YacTb 42. UHTerpupoBaHHble 0606LLeHHble pecypchl. FeomeTpuyeckoe 1
Tononorudeckoe npeacrasneHue (ISO 10303-42:2003, Industrial automation systems and integration — Product
data representation and exchange — Part 42: Integrated generic resource: Geometric and topological representation)

MCO 10303-43:1994 Cucrembl aBTOMATU3ALMN NPOMBILLIIEHHOMO NPOM3BOACTBA U UX MHTerpaums. Mpea-
cTaBneHue aaHHbIX 06 n3genuu n obMeH aTMn gaHHbIMK. YacTb 43. UHTerpuposaHHble 0606LLeHHbIe pecypcsl.
CrpykTypbl npeactasnennii (ISO 10303-43:1994, Industrial automation systems and integration — Product data
representation and exchange — Part 43: Integrated generic resources: Representation structures)

MCO 10303-202:1996 CrcTembl aBTOMATU3aLUM NPOMbILLNIEHHOTO NPOU3BOACTBA U UX UHTerpaums. Mpea-
cTaeneHve AaHHbIX 06 n3genum u obmeH aTmMm aaHHbIMU. YacTte 202. MNpuknagHble NpoTokonbl. AcCoLMaTUBHbIE
yepTtexu (ISO 10303-202:1996, Industrial automation systems and integration — Product data representation
and exchange — Part 202: Application protocol: Associative draughting)

Mpwumeyanune— HopmatueHas cebinka Ha UCO 10303-202 npuBegeHa TONbKO Anst onpeaeneHwa TepmmHa
«MpuKnagHas nHTepnpetTupoBaHHas koHCTpykums (MUK)».

MNCO 10303-511:2001 CrcTembl aBTOMaTU3aLMM NPOMBILLNIEHHOTO NPOU3BOACTBA U MHTerpauus. Mpeacras-
neHune AaHHbIX 06 n3genumn u obMeH aTUMK AaHHbIMU. YacTb 511. MpuknagHble UHTEPNPETUPOBAHHBLIE KOHCTPYK-
umn. Tononoruyeckn orpaHudeHHas nosepxHoctb (ISO 10303-511:2001, Industrial automation systems and
integration — Product data representation and exchange — Part 511: Application interpreted construct: Topologically
bounded surface)

3 TepmuHbI M onpeaeneHusi

3.1 TepmuHbl, onpegeneHHble B UCO 10303-1

B HacTosem cTangapTe NpyMeHeHbl cregytolme TepMUHbI:
- KomnnekT abcTpakTHbIx TecToB; KAT (abstract test suite; ATS);
- npunoxeHue (application);

- NpUKnagHou KoHTeKeT (application context);

- npuknagHown npotokon; NI (application protocol; AP);

- OaHHble (data);

- 06meH gaHHbIMK (data exchange);

- 0606LeHHbIN pecypc (generic resource);

- MeToa peanu3auum (implementation method);

- uHdpopmMaums (information);

- UHTerpupoBaHHbIN pecypc (integrated resource);

- UHTepnpeTauus (interpretation);

- Mogenb (model);

- usgenue (product);

- AaHHble 06 usgenum (product data);

- cTpyKTypa (structure).

3.2 TepmuHbl, onpegeneHHble B UCO 1030342

B HacTosLeM cTaHgapTe NpyMeHeHbl creaytome TEpMUHBbI:
- rpaHuua (boundary);
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- MpocTpaHCTBeHHas MoAenb rpaHU4YHoro npeacraeneHus; B-rep mogens (boundary representation
solid model; B-rep);
- coeAuHeHHbIN (connected);
- koopaAuHaTHoe npocTpaHcTBoO (coordinate space);
- KpuBas (curve);
- paamepHocTb (dimensionality);
- o6nacTb (domain);
- MapamMeTpuyeckoe npocTpaHcTBO (parameter space);
- caMmonepeceyeHue (self-intersect);
- NoBepxHocThb (surface).
3.3 TepmuH, onpeaeneHHbii B UCO 10303-202
B HacTosiLLeM cTaHgapTe NPUMEHEH CrieayHoLLMiA TePMUH:
npuknagHas MHTepnpeTupoBaHHaa koHcTpyKkuua; MUK (application interpreted construct; AIC): Norw-
yecKas rpynnupoBKa MHTEPMNPEeTUPYEMbIX KOHCTPYKLMIA, KOTopasi NogaepkuBaeT onpedeneHHyo yHKLMIo A1s
MCNoNb30BaHNA AaHHbIX 00 M34ennu B pasfinyHbIX NPUKIaaHbIX KOHTEKCTax.
3.4 TepmuHbl, onpegeneHHbie B UCO 10303-511
B HacTosiLLeM cTaHgapTe Takke NPUMEHEeHbI creaytoLLmne TEpMUHBI:
- pacwupeHHas rpaHb (advanced face);
- penbedHan noBepxHocThb (sculptured surface);
- U30rHyTas noBepxHocTb (swert surface).
3.5 [pyrue TepMuHbI U onpeaeneHns
B HacTosilweM cTaHgapTe NpUMeHeHbl Takke criegyloline TepMUHbI C COOTBETCTBYIOWMMU onpeaerie-
HUSIMU:
3.5.1 aBycBnsHas chopma (2-manifold): Popma, y koTopoli B Mobor TOUKe Ha ee rpaHuLLEe MOXHO co3aaTb
AOCTaTOYHO MasieHbKyHo cdepy Takum 06pasoM, YTO BHYTPEHHSS YacTs 9Tol ccbepbl AeNUTCA gaHHOM rpaHuLLei
TOYHO Ha ABe YacTu. Kak npaeuno, rpaHuLy obpasytoT peGpa v rpaHu.

MpumedaHue — [JaHHoe onpegeneHne UCKIKOUAeT camonepeceyeHne NnoBepxXHOCTEN, B3aUMHbIE nepeceye-
HUS MOBEPXHOCTel, He Npoxoasiuve BAoNb pebep, u pebpa, obpa3oeaHHbie Tpems unu Goree rpaHAMK.

3.5.2 MHorocBa3Has dopma (non-manifold): Mogens NoBepxHOCTY, B KOTOPOKW ANs onpegeneHus ee rpa-
HUL, ¥ CBABHOCTMW UCMOJBb3YOTCSA TOMOMOIMYeCckne KOHCTPYKLMM 1 KoTopas codepXuT nnbo, no kpaiiHeit Mepe, Aga
obbekTa connected_face_set, umeroLux obLuyto rpanb (06bekT face), nmbo 6onee aByx 0b6bekToB face, umeto-
Lwmx obLee pebpo (06bLekT edge).

4 CoKpalleHHbIN NUCTUHT Ha A3blke EXPRESS

B HacToswem pasgene onpeaeneHa EXPRESS-cxema, B KOTOPOW MCMONb3YOTCA 31eMEHTbl MHTErpUpo-
BaHHbIX PECYPCOB U COAepXKaTcsl TWMbI, KOHKPETU3aLMN OGBEKTOB 1 hyHKLIMMN, OTHOCALLMECS K HACTOSLLIEMY CTaH-
aapty.

MprmeyaHne— B nHTErpupoBaHHbIX pecypcax AonyckaeTCs CyLLeCTBOBaHUE NOATUMNOB W SrEMEHTOB CNMCKOB
BbIbOpa, He MMMNOPTMPOBAHHLIX B AaHHyto MUK, Takve KOHCTPYKUMM UCKIIOYAOT U3 AepeBa NOATMMOB UMW M3 CNKUCKa
BblGOpa nocpeacTBOM MpaBui HeBHOTO uHTepdenca, onpegeneHHbix B MCO 10303-11. Ccbinikm Ha UCKMHOYEHHbIE
KOHCTPYKUMW HaxogsATcs BHe obnacty npumeHenns aanHow MUK, B HEKOTOpLIX Criy4dasx MCKIoYaloTcs BCE ANEMEHTbI
cnucka Bbibopa. Mockonbky MUK npegHasHaveHbl Ans peanvu3aumMm B KOHTEKCTE MPUKIAAQHOroO NpoToKoNa, aneMeHTbl
cnucka Bbibopa byayT onpeaensitbCsi 06NacTblo NPYMEHEHUs1 NPUKAgHOro NPOoTOKOnNa.

JaHHas npuknagHas MHTepnpeTUpoBaHHas KOHCTPYKLMA NPpedocTaBNsaeT HENPOTUBOPEYNBOE MHOXKECTBO
reoMeTPUYECKUX U TOMOSIOTMYECKNX OB BEKTOB ANs onpeaeneHns npeacTaBieHniA OQHOCBSA3HOM NOBEPXHOCTH,
COCTOSILLMX U3 3fieMeHTapHbIX U pefibedHbIX KPUBLIX U NoBepXHocTeln. OGbeKTOM CamMoro BbICOKOTO YPOBHS B
HacToseM cTaHgapTe sisnseTcd manifold_surface_shape_representation. [JaHHbii 06bekT orpaHuyeH. Or-
paHnyeHVe reoMeTpruIeckoi opMbl OCYLLECTBASIETCA NOCPEeACTBOM TOMOSIOrMYeckMX 06 BEKTOB, TakMX Kak vertex,
edge n face.

Tononornyeckne o6beKTbI He AOMKHbI CYLLIECTBOBATL BHE CBSI3W C COOTBETCTBYHOLLIE reoMeTpuyeckoin 0b-
nacTbto.

MpwumeyaHwue— B HacTosAweM cTaHaapTe MCNONb3YIOTCA BCe 06bekTbl 1 TUNbl no MCO 10303-511.
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EXPRESS-cneundukaums:

*

SCHEMA aic_manifold_surface;

USE FROM aic_topologicaly bounded_surface;
USE FROM geometric_model_schema (
shell_based_surface_model);

USE FROM geometry schema (
b_spline_curve,
b_spline_surface,
bounded_pcurve,
bounded_surface_curve,
cartesian_transformation_operator_3d,
curve,
curve_replica,
degenerate_pcurve,
evaluated_degenerate pcurve,
intersection_curve,
offset_curve_3d,
offset_surface,
point_on_curve,
point_on_surface,
seam_curve,
surface,
surface_replica);

--1SO 10303-511
--1SO 10303-42

--1SO 10303-42

USE FROM product_property representation_schema ( --1S0 10303-41

shape_representation);

USE FROM representation_schema (
mapped_item,
representation,
representation_item,
representation_map);

USE FROM topology schema (
closed_shell,
connected_face_set,
face,
open_shell,
oriented_closed_shell);

(*

komnnekca MCO 10303:
aic_ topologicaly _bounded_surface
geometric_model_schema
geometry_schema
product_property_representation_schema
representation_schema
topology_schema

4.1 OcHOBHbIe MOHATUA U gonyLleHuA

MpumeyaHmne—Cxembl, CCbITKMW HA KOTOPble [AaHbl BbllLE, MOXHO HaWTW B Criedyrwmx cTaHgapTax

[ns He3aBUCUMOW peannsaLmmn B cxemax NpUKnagHbIX MPOTOKOMOB, B KOTOPbIX UCMoNb3yeTcs AdaHHas MUK,

--1S0 10303-43

--1S0 10303-42

— WMCO 10303-511;
— NCO 10303-42;
— NCO 10303-42;
— MCO 10303-41;
— MCO 10303-43;
— NCO 10303-42.

npegHasHaveH o6bekT manifold_surface_shape_representation.

4.2 OnpeaeneHue o6bekTa manifold_surface_shape_representation cxembl aic_manifold_surface
O6bektT manifold_surface_shape_representation onucsieaeT doopmy nnum yactb popMel 06bekTa product

nocpeacTBOM orpaHuHeHHbIX ABYCBA3HbLIX OpM.
Mpumevanusa

1 [BycBsi3Hble hOPMbI TOMOMOIMYECKU OrpaHUYeHbl TakuM 06pasom, YTo Aenaet Ux NPUrogHLIMK AN BKNKOYEHUs!
B NpejcTaBneHns crnrowHbix Ten. Hanpumep, B ABycBA3HoM dopme mMakcumyMm ase rpaHu (ob6bekTol face) moryt umets

obuiee pebpo (obbekT edge).

2 O6bexT product He paccMaTpyBaeTCsl B HACTOSIWLEM CTaHJapTe.

4
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O6bekT manifold_surface_shape_representation sisnsietca nogtunom obbekta shape_representation,
onpegenerHHoro B 10303-41, KOTOPbLIA COCTOUT U3 OAHOIO UMW Heckonbknx 06bekToB shell_based_surface_model.
Kaxgplih 06bekT shell_based_surface_model noctpoeH u3 o6bektoB open_shell 1 closed_shell, koTopbie
ABNSAOTCA coBOKYNHocTAMU 06bekToB face. O6bekT connected_face_set, asnstouiics cynepTMnom o6LeKToB
open_shell u closed_shell, He gorkeH 6biTb peanusosaH. ObbekTsl face Ucnonb3yT 06beKTHI edge 1 vertex;
BCE OHW AOMKHbI CChINaTbCA Ha reoMeTpuyeckne obbekThl, Takne kak point, curve 1 surface. Cea3b Mexay
ToMonorvel n reomeTprein MoxeT BbITb ycTaHOBNEHa nocpeacTeom obbekTa face_surface nubo o6bekrta advan-
ced_face B cootBeTcTBUM ¢ MICO 10303-511. 3TM ABa BapnaHTa OTIMYAKOTCS BEIGOPOM A0MYCTUMbIX NOATUMOB
06bekToB point, curve v surface, a Takke orpaHUYEHUSIMI Ha CCbINTKW Ha UX 6a30Bble FeoMEeTpUYECKUe OO bEKTDI.

MpumedaHune—lNpeactaBnenne o6bekToB face_surface kak o6bekToB advanced_face pekomeHgyetcs ansi
Mo,qeneﬁ OOHOCBA3HbIX I'IOBerHOCTeV[, npegHas3HavYeHHbIX Ansa npyuMmeHeHmns COBMeCTHO C TBepaoTeribHbIMU MOAErns-
MW FPaHWMYHOro npeacraenenns. VHTerpaums Tako Mogenu OOHOCBSI3HOW MOBEPXHOCTM, HAanpumep, B MOAerb pacilum-
PEHHOrO rPaHWYHOro NpeacTaBnenus, onpeaenexHyo B MICO 10303-514 [1], 6yaeT npowe.

Bce reomeTpuyeckme 06beKTbl A0MKHbI BbITh OnpeaeneHbl kak TPeXMepHbIe, 3a UCKNoYeHUeM 06EeKToB
ABYXMEpHOW reoMeTpuu, UcnoneayemMbIX Ansi onpeaeneHs o6bekTos peurve. Mcnons3oBaHne oqHOMEpPHbIX 06bek-
ToB cartesian_point He fonyckaeTcs.

HeorpaHnyeHHble reomeTpuyeckue 06beKTbl A0MKHbI BbITe 06pe3aHbl NocpeACTBOM TOMONOMMUYECKUX KOHCT-
PYKUMA.

AnemeHTbl item o6bekTa manifold_surface_shape_representation Taike MoryT 6biTb 06bekTaMu TUNa
mapped_item, onpeaenerHsiMu B ICO 10303-43, unu axis2_placement_3d. OHu ucnonbaylotcst ans o6begu-
HeHWsi oHOTo UK HeckosbKux 06bekToB manifold_surface_shape_representation 8 oavH HoBbIln 06LEKT mani-
fold_surface_shape_representation.

Mpaevna WHERE B aaHHOM 06bekTe orpaHu4MBaloT UCNosib3oBaHWE TUNOB AaHHbIX ANA 06LEKTOoB, UMMop-
TupoBaHHbIX 13 UCO 10303-42 n UCO 10303-43 B COOTBETCTBUM C NPUBEAEHHBLIMU Bbile YTBEPKASHUAMU.
HekoTopble NpoBepky TUMNa 06LEKTOB U OrpaHUYEHW onpedeneHbl B cregytowmx AByX yHKUMAX:

- msf_curve_check;

- msf_surface_check.

B dopmanbHbIx yTeepxaeHusx WR6 n WR10, npusegeHHbIX HXKe, 3TU hyHKLUM NPOBEPSAOT 06beKTLI curve
n surface Bcex obbekToB edge u faces, Bxogsiumx B obnacTtb onpeaeneHust obbekta manifold_sur-
face_shape_representation, 3a ucknioueHvem Tex, KoTopble cogepXaTcsl B AepeBe ccbllok 06bekTa advan-
ced_face; reomeTpus obbekTa advanced_face npoeepsieTcsi otaensHbIM Habopom npasun. ®yHKLUM aBTOMaTU-
Yecku oLleHMBatoT Bce 6a3oBble reomeTpuyeckue 06bLEKTbI, 4151 HEro OHU BbI3bIBAOTCSI PEKYPCUBHO.

Tpumep — O6BEKM pcurve MoXxem cCbUIambCs KaKk Ha 06beKkm curve, mak u Ha o6bekm surface. ®yHkyust
msf_curve_check npoaepsiem He mosibko 06bLEKM pcurve, HO Makxe e2o 6azoeble 2eomMempuyecKue o6LeKmbl.
Moamomy daHHasi pyHKyust 6ydem ebi3bieamb He MosbKo cebsi, Ho u ¢pyHkyuro msf_surface_check.

MpumevyaHunsn

1 B HacToawWwmi cTaHaapT He BKoveHa yHKUMs npoBepkn o6bekToB point n ux 6a3oBbix 06bLEKTOB curve u
surface. 310 06bsicHsieTca Tem, UTO Ha Bce 06bekThbl curve u surface nz manifold_surface_shape_representation
cebinatoTtes 06bekThl edge u face, NoaToMy Mx NpoBepka OCYLLECTBISETCA ABYMSA yXe CyLWeCTBYIOWMMN DYHKLIUSIMU.

2 lMpwrknagHoW NPOTOKON, UCMNONb3YIOWWIA HACTOSAILMIA CTaHAAPT, AOMKEeH ABHbIM 06pa3om paspelmnTb, YTOObI
06bekT shape_representation mor 6biTb peanusoBaH kak 06bekT manifold_surface_shape_representation.

EXPRESS-cneuundukaums:

*

ENTITY manifold_surface_shape_representation
SUBTYPE OF (shape_representation);
WHERE
WR1: SIZEOF (QUERY (it <* SELF.items |
NOT (SIZEOF (AIC_MANIFOLD SURFACE.SHELL_BASED_SURFACE_MODEL',
'AIC_MANIFOLD SURFACE.MAPPED _ITEM',
'AIC_MANIFOLD_SURFACE.AXIS2 PLACEMENT_3D'1* TYPEOF (it))=1)))=0;
WR2: SIZEOF (QUERY (it <* SELF.items |
SIZEOF ([AIC_MANIFOLD SURFACE.SHELL BASED_SURFACE_MODEL',
'AIC_MANIFOLD_SURFACE.MAPPED_ITEM* TYPEOF (it))=1))>0;
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WR3: SIZEOF (QUERY (mi <* QUERY (it <* SELF.items |
'‘AlIC_MANIFOLD_SURFACE.MAPPED_ITEM'IN TYPEOF (it)) |
NOT ((AIC_MANIFOLD_SURFACE.MANIFOLD_SURFACE_SHAPE_REPRESENTATION'
IN TYPEOF (mi\mapped_item.mapping_source.mapped_representation))
AND
(SIZEOF(QUERY (mr_it <*
mi\mapped_item.mapping_source.mapped_representation.items |
('AIC_MANIFOLD_SURFACE.SHELL_BASED_SURFACE_MODEL'
IN TYPEOF (mr_it))))>0)))) = 0;

WR4: SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items |
'AIC_MANIFOLD_SURFACE.SHELL_BASED_SURFACE_MODEL' IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (sh <*
sbsmishell_based_surface_model.sbsm_boundary |
NOT (SIZEOF ('AIC_MANIFOLD_SURFACE.OPEN_SHELL',
'AIC_MANIFOLD_SURFACE.ORIENTED_CLOSED_SHELL",
'AIC_MANIFOLD_SURFACE.CLOSED_SHELL
* TYPEOF (sh)) = 1))) =0))) = 0;

WRS5: SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items |
'AIC_MANIFOLD_SURFACE.SHELL_BASED_SURFACE_MODEL' IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*
sbsmishell_based_surface_model.sbsm_boundary |
NOT (SIZEOF (QUERY (fa <* cfs\connected_face_set.cfs_faces |
NOT ('AIC_MANIFOLD_SURFACE.FACE_SURFACE' IN TYPEOF (fa)) )) =0)))
=0))=0;

WR6: SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items |
'AIC_MANIFOLD_SURFACE.SHELL_BASED_SURFACE_MODEL' IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*
sbsmishell_based_surface_model.sbsm_boundary |
NOT (SIZEOF (QUERY (fa <* cfs\connected_face_set.cfs_faces |
NOT (('AIC_MANIFOLD_SURFACE.ADVANCED_FACE'IN TYPEOF (fa))

OR
(msf_surface check(fa\face_surface.face geometry)))))=0)))
=0))=0;

WRY7: SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items |

'AIC_MANIFOLD SURFACE.SHELL BASED SURFACE_MODEL'IN TYPEOF (it)) |

NOT (SIZEOF (QUERY (cfs <*

sbsmishell_based_surface_model.sbsm_boundary |

NOT (SIZEOF (QUERY (fa <* cfs\connected face set.cfs_faces |

NOT (('AIC_MANIFOLD_SURFACE.ADVANCED_FACE' IN TYPEOF (fa))

OR

(SIZEOF (QUERY (bnds <* fa.bounds |

NOT (SIZEOF ([AIC_MANIFOLD_SURFACE.EDGE_LOOFP',

'AIC_MANIFOLD_SURFACE.VERTEX_LOOP"]

* TYPEOF (bnds.bound)) = 1))) = 0)))) = 0))) = 0))) = 0;

WRS8: SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items]|

'AIC_ MANIFOLD SURFACE.SHELL BASED SURFACE_MODEL'IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*

sbsmishell_based_ surface_model.sbsm_boundary |

NOT (SIZEOF (QUERY (fa <* cfs\connected face set.cfs_faces |
NOT ((AIC_MANIFOLD SURFACE.ADVANCED_FACE' IN TYPEOF (fa))
OR
(SIZEOF (QUERY (elp_fbnds <* QUERY (bnds <* fa.bounds |
'AIC_MANIFOLD_SURFACE.EDGE_LOOP' IN TYPEOF (bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elp_fbnds\path.edge_list |
NOT ('AIC_MANIFOLD_SURFACE.EDGE_CURVE' IN TYPEOF
oe.edge_element)))) =0))) =0))))=0)))=0))) = 0;
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WR9: SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items |
'AIC_MANIFOLD_SURFACE.SHELL _BASED_SURFACE_MODEL'IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*
sbsmishell based_surface_model.sbsm_boundary |
NOT (SIZEOF (QUERY (fa <* cfs\connected face_set.cfs_faces |
NOT (('AIC_MANIFOLD_SURFACE.ADVANCED_FACE' IN TYPEOF (fa))
OR
(SIZEOF (QUERY (elp_fbnds <* QUERY (bnds <* fa.bounds |
'AIC_MANIFOLD_SURFACE.EDGE_LOOP' IN TYPEOF (bnds.bound)) |
NOT (SIZEOF (QUERY (oe_cv <* QUERY (oe <*
elp_fbnds\path.edge_list|
'AIC_MANIFOLD_SURFACE.EDGE_CURVE'IN TYPEOF (oe.edge_element)) |
NOT (SIZEOF ([AIC_MANIFOLD_SURFACE.B_SPLINE_CURVE',
'AIC_MANIFOLD_SURFACE.CONIC',
'‘AIC_MANIFOLD_SURFACE.CURVE_REPLICA',
'AIC_MANIFOLD_SURFACE.LINE,
'AIC_MANIFOLD_SURFACE.OFFSET_CURVE_3D/,
'AlC_MANIFOLD_SURFACE.PCURVE/,
'‘AIC_MANIFOLD_SURFACE.POLYLINE',
'‘AIC_MANIFOLD_SURFACE.SURFACE_CURVE"T*

TYPEOF (oe_cv.edge_element\edge_curve.edge geometry))
=1)))=0)))=0))=0))=0))=0;

WR10: SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items |
'‘AIC_MANIFOLD_SURFACE.SHELL_BASED_SURFACE_MODEL'IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*
sbsmishell_based_surface_model.sbsm_boundary |
NOT (SIZEOF (QUERY (fa <* cfs\connected_face_set.cfs_faces |
NOT (('AIC_MANIFOLD_SURFACE.ADVANCED_FACE' IN TYPEOF (fa))
OR
(SIZEOF (QUERY (elp_fbnds <* QUERY (bnds <* fa.bounds |
'AIC_MANIFOLD_SURFACE.EDGE_LOOP' IN TYPEOF (bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elp_fbnds\path.edge_list|
NOT (msf_curve_check (oe.edge_elementiedge curve.edge geometry))))
=0)))=0)))=0))=0)))=0;

WR11: SIZEOF (QUERY(sbsm <* QUERY (it <* SELF.items |
'AIC_MANIFOLD SURFACE.SHELL BASED SURFACE_MODEL'IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*
sbsmi\shell_based surface_model.sbsm_boundary |
NOT (SIZEOF (QUERY (fa <* cfs\connected_face_set.cfs_faces |
NOT ((AIC_MANIFOLD_SURFACE.ADVANCED_FACE!' IN TYPEOF (fa))
OR
(SIZEOF (QUERY (elp_fbnds <* QUERY (bnds <* fa.bounds |
'AIC_MANIFOLD_SURFACE.EDGE_LOOP' IN TYPEOF (bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elp_fbnds\path.edge _list |
NOT ((AIC_MANIFOLD_SURFACE.VERTEX_POINT'IN TYPEOF
(oe.edge_element.edge_start))

AND

(AIC_MANIFOLD_SURFACE.VERTEX POINT'IN
TYPEOF (oe.edge_element.edge_end)))))
=0)))=0)))=0)))=0)))=0;

WR12: SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items |
'AIC_MANIFOLD_SURFACE.SHELL _BASED_SURFACE_MODEL'IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*
sbsm\shell based surface _model.sbsm_boundary |
NOT (SIZEOF (QUERY (fa <* cfs\connected_face_set.cfs_faces |
NOT (('AIC_MANIFOLD_SURFACE.ADVANCED_FACE' IN TYPEOF (fa))
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WR13:

WR14:

OR

(SIZEOF (QUERY (elp_fbnds <* QUERY (bnds <* fa.bounds |
'AIC_MANIFOLD_SURFACE.EDGE_LOOP'IN TYPEOF (bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elp_fbnds\path.edge_list|

NOT ((SIZEOF ([AIC_MANIFOLD_SURFACE.CARTESIAN_POINT,
'AIC_MANIFOLD_SURFACE.DEGENERATE_PCURVE!,
'AIC_MANIFOLD_SURFACE.POINT_ON_CURVE,,
'AIC_MANIFOLD_SURFACE.POINT_ON_SURFACE"* TYPEOF
(oe.edge_element.edge_start\vertex_point.vertex_geometry)) = 1)

AND

(SIZEOF ([AIC_MANIFOLD SURFACE.CARTESIAN_POINT',
'AIC_MANIFOLD_SURFACE.DEGENERATE_PCURVE!,
'‘AIC_MANIFOLD_SURFACE.POINT_ON_CURVE',
'AIC_MANIFOLD_SURFACE.POINT_ON_SURFACE"* TYPEOF
(oe.edge_element.edge_end\vertex_point.vertex_geometry))=1

M) =0)))=0)))=0))=0)))=0;

SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items |
'AIC_MANIFOLD SURFACE.SHELL BASED SURFACE_MODEL'IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*

sbsmishell_based surface_model.sbsm_boundary |

NOT (SIZEOF (QUERY (fa <* cfs\connected_face_set.cfs_faces |

NOT ((AIC_MANIFOLD SURFACE.ADVANCED FACE'IN TYPEOF (fa))
OR

(SIZEOF (QUERY (vIp_fbnds <* QUERY (bnds <* fa.bounds |
'AIC_MANIFOLD_SURFACE.VERTEX_LOOP'IN TYPEOF (bnds.bound)) |
NOT ('AIC_MANIFOLD_SURFACE.VERTEX_POINT IN TYPEOF
(vip_fbnds\vertex_loop.loop_vertex)))) = 0)))) = 0)))

=0))=0;

SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items |
'‘AIC_MANIFOLD_SURFACE.SHELL_BASED_SURFACE_MODEL'IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (cfs <*
sbsm\shell_based_surface_model.sbsm_boundary |

NOT (SIZEOF (QUERY (fa <* cfs\connected_face_set.cfs_faces |

NOT (('AIC_MANIFOLD_SURFACE.ADVANCED_FACE' IN TYPEOF (fa))
OR

(SIZEOF (QUERY (vIp_fbnds <* QUERY (bnds <* fa.bounds |
'AIC_MANIFOLD_SURFACE.VERTEX_LOOP'IN TYPEOF (bnds.bound)) |
NOT (SIZEOF ([AIC_MANIFOLD_SURFACE.CARTESIAN_POINT',
'AIC_MANIFOLD_SURFACE.DEGENERATE_PCURVE!,
'‘AIC_MANIFOLD_SURFACE.POINT_ON_CURVE',
'AIC_MANIFOLD_SURFACE.POINT_ON_SURFACE" * TYPEOF
(vip_fbnds\vertex_loop.loop_vertexivertex_point.vertex_geometry))

=1))=0))) =0))=0))=0;

END_ENTITY;

(*

dopmasbHble yTBEepXAeHUA

WR1 — anemeHTbl item B manifold_surface_shape_representation gomxHel 66Tk 06bektamu shell_ba-

sed_surface_model, mapped_item unu axis2_placement_3d.

Mpumeuanne— O6bekT axis2_placement_3d sBnsaetca gonyctumbiMm o6bektoM mapped_item.map-
ping_target. Utobbl n0o6aBuTL 06bEKT presentation B crimcok anemeHToB item obbekta manifold_surface_sha-
pe_representation (cMm. WR3 oTHocuTenbHo aonyctumbix o6bekTtoB mapped_item), o6bekt mapped_item.map-
ping_source.mapping_origin moxeT 6biTb NMobbIM O6BLEKTOM, KOTOPbLIW reoOMeTpuYecku onpegeneH B geomet-
ric_representation_context o6vekta mapped_representation. Ecnu gaHHbili 06bekT siBnsieTcs 06vekToM axis2_pla-
cement_3d, To onepartop, otobpaxaiowmii o6bekT mapped_representation B o6bekt manifold_surface_sha-
pe_representation, cooTBeTcTBYeT mMaTtpuue npeobpas3oBaHusi, B KOTOPOW pa3pelueHbl TONbKO MoCTynaTenbHble nepe-
MeweHns u Bpawenus. Ecnn ob6bekT cartesian_transformation_operator_3d ucnone3syetcsa B kavuectee o6bekta map-

ping_origin, To gonyckaiotcs macwtabupoBaHue U 3epkanupoBaHue.

8
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WR2 — no kpaiHel mepe, oavH 13 aneMeHToB item ob6bekta manifold_surface_shape_representation
AorkeH 6b1Tb 06bekTom based_surface_model nu6o o6bekTom mapped_item.

WR3 — ecnu o6bekT manifold_surface_shape_representation cogepxut o6bekT mapped_item, 1o
06LekT mapped_representation 13 mapping_source gomkeH Takke 6biTb 06bekToM manifold_surface_sha-
pe_representation.

WR4 — rpaHuua ob6bekTa shell_based_surface_model, 1o ecTb ero atpubyT sbsm_boundary, gomkHa
6bITb onpeaeneHa Tonbko NnocpeacTeoM o6bekTo open_shell, closed_shell unu oriented_closed_shell; uc-
nonb3oBaHne o6bekToB oriented_open_shell He gonyckaeTcs.

WRS5 — 06bexT face gomkeH 6bITb peanu3oBaH kak 06bekT face_surface, Bkntovas nogtun advanced_face.
O6bekT oriented_face siBnsieTca HegonycTumoii peanusaumeii obbekta face.

WR6 — Bce 6a30Bble reomeTpryeckue 06LeKTbl, Ha KOTopble cebinaTca 06bekTbl surface, 40MKHbI NpU-
CYTCTBOBATb B AlepeBe ccbliok obbekTa advanced_face nnbo bbb gonycTumeiMmn o6bekTamu curve 1 surface.

O6bekT basis_surface u3 offset_surface gomkeH 6biTb 06bekTOM elementary_surface, b_spline_surface,
offset_surface, swept_surface nnuv surface_replica.

O6bekT parent_surface us surface_replica gonkeH 6biTs 06bekTom elementary_surface, b_spline_sur-
face, offset_surface, swept_surface nnu surface_replica.

O6bekT swept_curve un3 swept_surface gormkeH 66iTb 06ekToM line, conic, pecurve, surface_curve,
offset_curve_3d, b_spline_curve, polyline nnv curve_replica.

ATpubyT self_intersect ns o6bexToB b_spline_surface u offset-surface gomkeH umeTts sHaueHne FALSE
nnn UNKNOWN.

MpwnmedaHune— Obbekr surface npoeepsietca dyHkumen msf_surface_check Ha cooTBeTcTBME AaHHBLIM
OrpaHV4eHNAM.

WR7 — 06bekT bound 13 face_bound, Ha koTopblii ceblnaeTca 06bekT face, AomkeH NPUCYTCTBOBATh B
Aepese ccbinok obbekTa advanced_face nnbo 6biTh 06ekTom edge_loop nnu vertex_loop.

WR8 — reomeTpuueckne obbekTbl orpaHuymBatoLLero obbekta edge, To ecTb 06bekThl edge_element us
oriented_edge, JomkHbl NpUcyTCTBOBaTL B AepeBe ccbinok o6bekTa advanced_face nvn6o 6biTb 06bEKTOM
edge_curve.

WR9 — 061ekT curve, UCNoNbayeMblii ANa onpeaeneHns reoMeTpumn obbekTa edge, KOTOpbI ABNAETCA
obbektoMm edge_geometry 13 edge_curve o6bekta edge, AomkeH 6biTb 06bekTom b_spline_curve, conic,
curve_replica, line, offset_curve_3d, pcurve, polyline, surface_curve unu curve B gepeBe ccbifiok 06bekTa
advanced_face.

WR10 — Bce GazoBble reoMeTpu4eckne 0GbEKTHI, Ha KOTOpbIE CebiNatoTcsl 0GLEKTHLI curve, AOMKHLI NPU-
CyTCTBOBAaTbL B Aepese cchlriok 06bekTa advanced_face nubo siensaTsca gonyctumMbiMmn o6bekTaMmu curve v surface.

Ob6bekT parent_curve 13 curve_replica gomkeH 6b1Tb 06bekTom line, conic, pcurve, surface_curve,
offset_curve_3d, b_spline_curve, polyline unv curve_replica.

Ob6bekT basis_curve us offset_curve_3d gomxeH 661Tb 06ekTOM line, conic, pcurve, surface_curve,
offset_curve_3d, b_spline_curve, polyline unu curve_replica.

O6bekT curve_3d 13 surface_curve gosmkeH 6biTs 06bekToM line, conic, offset_curve 3d, b_spline_cur-
ve, polyline unu curve_replica.

O6bekT basis_surface us surface_curve gomkeH 6bimb 06bektoM b_spline_surface, elementary_surface,
offset_surface, surface_replica nnu swept_surface.

O6bekThl polyline gonxHbI cogepxaTb, Mo kpailHeit Mepe, Tpu o6bekTa cartesian_point.

ATpubyT self_intersect ana obvekTos b_spline_curve u offset_curve_3d gomkeH umets aHayeHne FALSE
unu UNKNOWN.

Mpumeyanwne— Obbekr curve npoeepsietcst dyHkumelnh msf_curve_check Ha cooTBeTCTBME OAaHHBIM
OrpaHNYEeHUAM.

WR11 — o6bekThl edge_start u edge_end 13 edge gonxHbl NPUCYTCTBOBATL B AepeBe CCbUTOK 06bekTa
advanced_face nu6o 6b1Te 06bekTamu vertex_point.

WR12 — 061bekT vertex_geometry us vertex, sensioLmiic 4actblo 0bbekta edge_loop, aomkeH npu-
CyTCTBOBaTb B Aepese cchinok ob6bekTa advanced face nubo 6uiTe 06ekTOM cartesian_point, point_on_curve,
point_on_surface unu degenerate_pcurve.

WR13 — 06bexT loop_vertex u3 vertex_loop gomkeH NpUCyTCTBOBATb B AepeBe CCbiNoKk obbekTa
advanced_face nu6o 6b1Tb 06beKTOM vertex_point.
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WR14 — 061beKkT vertex_geometry 13 vertex, ABnsiOLLMIACA YacTbio o6bekTa vertex_loop, AomkeH npu-
CYTCTBOBATb B flepeBe cchliiok 06bekTa advanced_face nubo 6biTe 06bekToM cartesian_point, point_on_curve,
point_on_surface, nnv degenerate_pcurve.

HedopmarnbHble yTBepXaeHna

IP1 — yacTb obbekTa b_spline_curve, Bxogsiias B Tononorndeckyro obnactb onpegeneHna obbekra
manifold_surface_shape_representation, He onmkHa camonepecekaTbCa.

IP2 — yacTb 06bekTa b_spline_surface, Bxogsiias B Tononornyeckyto obnacts onpegeneHns obbekra
manifold_surface_shape_representation, He JomKkHa camonepeceKkaTbCA.

IP3 — vacTb obbekTa offset_curve_3d, Bxogsiuas B Tononorndeckyto obnacts onpegeneHns obbekTa
manifold_surface_shape_representation, He JomkHa camonepecekaTbCsl.

IP4 — vacTb o6bekTa offset_surface, Bxogsawasa B Tononorndyeckyto obnactb onpegeneHvst obbekTa
manifold_surface_shape_representation, He go/kHa camonepecekaTbCsl.

IP5 — ecnu o6bekT face UMeeT ToMNbKO 0AHY CBSI3aHHYH0 BHELLIHIOW rpaHuLLy, TO COOTBETCTBYHOLUIA 06BbeKT
loop gomxeH 6bITe NpeacTasneH kak 06bekT face_outer_bound. Ecnv HapyxHast rpaHuLa He SIBNAETCS CBA3aH-
HOM, TO He gonyckaeTcs ucnonb3oBaHue obbekTa face_outer_bound.

4.3 OnpepeneHus dyHKUMA cxembl aic_manifold_surface

B pgaHHoM pasgene onucaHbl hyHKUMK, Heobxoaumble Ans dopMynnpoBaHUS orpaHUYeHWin Ana cxembl
aic_manifold_surface. [laHHble chyHKUMM MCMONb3YIOTCA NPU KOHKpeTu3auun o6bekta manifold_surface_sha-
pe_representation.

4.3.1 dyHkuma msf_curve_check

®yHkuma nmsf_curve_check nposepset akzemnnap obbekTa curve Ha AOMYCTUMOCTb B KOHTEKCTE
manifold_surface_shape_representation. Taicke npoBepsitoTcs BCe reomeTpuieckue o6beKThI, Ha KOTopble
ccblnaeTcst AaHHbIN ak3eMnnsap obbekTa curve, Takue Kak Apyrue obbekThl curve u surface.

Mpumep — OdHuUM u3 oz2paruveHull, nposepsaeMbix 0aHHOU hyHKyuel, sieIsIencs NPo8epKa, yCMaHoeIeH fu
¢hnaz camonepeceyveHus1 akzemnnspa o6bekma b_spline_curve Ha 3Hayernue TRUE, FALSE unu UNKNOWN; dony-
CMUMBbIMU SI8IISTIOMCST MOJsIbKO 3HavyeHuss FALSE u UNKNOWN.

Mo HeoBxoaMMOCTM NPOBEPSAEMEbI 3K3EMNNSAP UCCNEAYETCA PEKYPCUBHO. DTO 03HAYAET, YTO eClii 0BbeKT
curve cchlnaeTcs Ha Apyrov 06LeKT curve Kak Ha 6a3oBYH UMY MOPOXAAMOLLYIO KPUBYHO, TO BHOBb Bbl3blBaeTCA
dyHkuusa msf_curve_check. Ecnv umeetcsi cebinka Ha o6bekT surface, To BoidbiBaeTcs yHkuma msf_surfa-
ce_check. PekypcuBHbI/ NpoLiecc 3aBepLlaeTcs Ha Takux TUNax 06beKToB, KOTOPbLIE HE CCLINAKTCH Ha Kakue-
nmbo obbeKTLI curve nnu surface.

CnepayroLLme TUNbI KPUBbLIX U X MOATUMNLI OTHOCATCS K 0BnacTu onpeaeneHns o6bexkta manifold_surface_sha-
pe_representation v siBnstoTcA, Takum 06pazoM, A0MYCTUMBLIMU BXOAHLIMU apryMeHTamu AaHHOW doyHKLMN:

-b_spline_curve;

- conic;

- curve_replica;

- line;

- offset_curve_3d,;

- pcurve;

- polyline;

- surface_curve.

YeTbipe 13 yKasaHHLIX TUMNOB 06beKTa curve ceelnatotes Ha 6a3oBble UK NopoxaatoLLve oGbeKThl curve.
B npveeaeHHOM HUXe crniucke ykasaHbl A0MYCTUMBIE CCbINKU.

MpumeyaHune— [laHHas DyHKUMSA NPUMEHSETCA PEKYPCUBHO K TMNam OGbEKTOB, MOMEYEHHbLIX COOTBETCTRY-
Hownm 06pasorv| B NpuBeAEeHHbIX HWXKe CnnckKax, yTOGbI NPOBEPUTb MX CCbINKX Ha OONYCTUMbIie peanu3aumn.

O6bekT parent_curve 13 curve_replica 1 o6bekT basis_curve us offset_curve_3d gomkHbl 66T 0AHOMO
13 crieayroLmx TUMNOB:

-b_spline_curve;

- conhic;

- curve_replica (pekypcvBHO);

- line;

- offset_curve_3d (pekypcusHo);

- pcurve (pekypcuBHO);

10
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- polyline;

- surface_curve (pekypcusHo).

OavH akseMnnsp B MHOXeCTBe anemeHToB item u3 definitional_representation, Ha KoTopblii cebinaertcs
0bbekT p_curve yepes reference_to_curve, formxeH 6bITb 0AHOTO U3 CrieyioLLUX TUNOB:

- b_spline_curve;

- conic;

- curve_replica (pekypcuBHo);

- line;

- polyline.

O6bekT curve_3d u3 surface_curve gomkeH 6biTb 0AHOTO U3 CNeayroLLmnX TUNOB:

-b_spline_curve;

- conic;

- curve_replica (pekypcuBHo);

- line;

- offset_curve_3d (pekypcvBHo);

- polyline;

-surface_curve (pekypcuBHO).

Ob61bekThl peurve U surface_curve cchinaiotcst Ha 06bekThl surface. dyHkumsa msf_surface_check Bobi3bl-
BaeTCs AN NPOBEPKU AONYCTUMOCTU 3TUX 06bekTos surface. O6bekT manifold _surface_shape representation
TpebyeT Takux e orpaHU4eHuiA Ha oNYCTMMbIE CCbiNk Ha 06LeKT surface Ans 06bLEKTOB peurve U surface_curve,
KoTopble onpegeneHsl 8 UCO 10303-42.

Honyctumeii 06bekT polyline gomkeH cogepxatb, Mo kpaliHeit mepe, Tpu o6bekTa cartesian_point.

ATpubyT self_intersect anst 6u-cnnaifHOBbLIX 1 CMeLLEeHHbIX reoMeTPUYECKUX 0O LEKTOB A0MKEH UMETb 3Ha-
YyeHue FALSE nnv UNKNOWN.

HaHHas dyHkumns BosspawlaeT 3HaueHne TRUE, ecnu Tunbl Bcex CCbOUYHbLIX FeOMETPUYECKUX 06GbeKkToB
npuHagnexar k obnactu onpegeneHusi o6bekta manifold_surface_shape_representation, a Taioke ecnu Bce
orpaHvyeHys BbINoHeHbI, B MPOTUBHOM criyyae yHKUMA Bo3BpaLlaeT sHavyeHue FALSE.

MpumeyaHune — [aHHas DyHKUMA He NpoBepsieT NPaBUNbHOCTb CCLINOK OTHOCUTENBHO TpeBoBaHWIA,

yctaHoBneHHbix B VCO 10303-42. MpoeepsioTca Tonbko AonornHutenbHble TpeboBaHus, oTHocsiwmecs K obnacTtu onpe-
denennsi obbekta manifold_surface_shape_representation.

EXPRESS-cneundukaums:

")
FUNCTION msf_curve_check (cv : representation_item) : BOOLEAN;

(* AanHas pyHKUMSI NpoBepsET AOMYCTUMOCTb KPUBOW B KOHTEKCTE MOAESIM O4HOCBA3HOM NoBepXHOCTN. Obbek-
Thl representation_item sBNs0TCS 4OMYCTUMBLIM BXOAHBLIM apryMeHTOM AaHHOoW doyHKLMK, ogHako npearona-
raeTcsl, YTO OHM ABMSAOTCA 06beKTaMu TUNa curve; B NPOTMBHOM criydae AaHHas yHKLMA BO3BpaLLaeT 3Hade-
Hue «FALSE.

(* cnoxHble noaTUNLlI 06bEKTA curve, KOTOpLIE OAHOBPEMEHHO ABMSAOTCS 1 06bekTom bounded_curve 1 ogHUM 13
06beKTOB conic, curve_replica, line unu offset_curve_3d, sBnsitoTcA HeAOMYCTUMBIMU

IF SIZEOF ([AIC_MANIFOLD SURFACE.BOUNDED_CURVE',
'‘AIC_MANIFOLD_SURFACE.CONIC!,
'AIC_MANIFOLD_SURFACE.CURVE_REPLICA','AIC_MANIFOLD_SURFACE.LINE',
'‘AIC_MANIFOLD_SURFACE.OFFSET_CURVE_3D']* TYPEOF (cv))>1 THEN
RETURN(FALSE);

END_IF;

(* obbekTblb_spline_curve He oOMmMKHBI camMonepeceKkaTbest

IF (('AIC_MANIFOLD_SURFACE.B_SPLINE_CURVE'IN TYPEOF (cv)) AND
(cv\b_spline_curve.self_intersect = FALSE)OR
(cv\b_spline_curve.self_intersect = UNKNOWN)) THEN
RETURN (TRUE);

1
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ELSE
(* conic u line siBNAItOTCA 4ONYCTUMBIMM TUMAMK 06beKTa curve
IF SIZEOF ([AIC_MANIFOLD_SURFACE.CONIC','AIC_MANIFOLD_SURFACE.LINE]
*TYPEOF (cv))=1THEN
RETURN(TRUE);
ELSE
(* obbekT curve_replica gomkeH ceblnaThbCs Ha 4OMYCTUMBbIA 06bEKT curve
IF 'AIC_MANIFOLD_SURFACE.CURVE_REPLICA' IN TYPEOF (cv) THEN
RETURN (msf_curve_check(cv\curve_replica.parent_curve));
ELSE
(* obbekT offset_curve_3d He gornkeH camonepecekaTbCA U AOMKEH CCbiNaTbCsl Ha A0NYCTUMBIM 06 beKT
curve; 06bekT polyline He siBNseTCa gonycTuMbIM TUNom o6bekTa basis_curve
IF (('AIC_MANIFOLD_SURFACE.OFFSET_CURVE_3D'IN TYPEOF (cv))
AND
((cv\offset_curve_3d.self_intersect = FALSE) OR
(cv\offset_curve_3d.self_intersect= UNKNOWN))
AND
(NOT ('AIC_MANIFOLD_SURFACE.POLYLINE' IN TYPEOF
(ev\offset_curve_3d.basis_curve)))) THEN
RETURN (msf_curve_check (cvioffset curve 3d.basis_curve));
ELSE
(* 06BbeKT p_curve gonkeH ccbinaTtbesi Ha gonycTuMble 06beKThl curve 1 basis_surface
IF 'AIC_MANIFOLD_SURFACE.PCURVE' IN TYPEOF (cv) THEN
RETURN ((msf_curve_check
(cv\pcurve.reference_to_curve\representation.items [1])) AND
(msf_surface_check (cvipcurve.basis_surface)));
ELSE
(* 06bekT surface_curve cebinaeTtcsl Ha 06bekT curve_3d 1 Ha oauH uny ABa obbekTa pcurve, UNu Ha
oAvH unu ABa obbekTa surface, N Ha OAMH M3 HUX; BCE CCbITKW AOIMKHbI BbITb 4ONYCTUMBIMU
IF 'AIC_MANIFOLD_SURFACE.SURFACE_CURVE' IN TYPEOF (cv) THEN
(* ecnu cebinka Ha 06 bEKT curve ABNSETCH NPaBUTLHON,
TO NPOBEPSAIOTCS TAKKE OCTaSbHbIE
*)
IF msf_curve_check(cvisurface_curve.curve_3d) THEN
REPEAT i : =1 TO SIZEOF
(cvisurface_curve.associated_geometry);
(* BEINONHAETCA ANs 0gHOro UK ABYX 06bekToB associated_geometry:
IF 'AIC_MANIFOLD_SURFACE.SURFACE'IN
TYPEOF (cv\surface_curve.associated_geometry [i]) THEN
IF NOT msf_surface_check
(cv\surface_curve.associated_geometry [i]) THEN
RETURN (FALSE);
END_IF;
ELSE
IF 'AIC_MANIFOLD_SURFACE.PCURVE'IN TYPEOF
(cv\surface_curve.associated_geometry [i]) THEN
IF NOT msf_curve_check
(cvisurface_curve.associated_geometry [i]) THEN
RETURN (FALSE);

12
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END_IF;
END_IF;
END _IF;
END_REPEAT;
RETURN (TRUE);
END _IF;
ELSE
(* 06bekT polyline gormkeH cogepxathb, No kpaliHelh Mepe, Tpy 06bekTa point
IF'AIC_MANIFOLD_SURFACE.POLYLINE' IN TYPEOF (cv) THEN
IF (SIZEOF (cv\polyline.points) > = 3) THEN RETURN (TRUE);
END _IF;
END _IF;
END _IF;
END_IF;
END_IF;
END_IF;
END_|IF;

END _IF;
(* s3HaueHune FALSE Bo3BpallaeTcs, eciv apryMeHT CV He SABMSETCA A0MYCTUMbIM 06bEeKTOM curve
")
RETURN (FALSE);
END_FUNCTION;

(*

OnpegeneHus aprymeHToB

cv (BxoaHol napameTp) — 06beKT representation_item, KoTopblii MO NpeAnonoXeH o ABNAeTCA 06bek-
TOM curve, NPoBepsiEMbI Ha OMYCTUMOCTL B KOHTEKCTe 06bekTa manifold_surface_shape_representation.

BOOLEAN (BbixogHol napameTp) — uMeeT 3HadeHne TRUE, ecnv o6bekT representation_item signsetca
A0MyCTUMbLIM 06bEKTOM curve; B MPOTUBHOM cilydae uMeet 3Ha4deHne FALSE.

4.3.2 dyHkuma msf_surface_check

dyHkuma msf_surface_check nposepsiet aksemnnsp o6bekta surface Ha 40NYCTUMOCTL B KOHTEKCTE 06bekTa
manifold_surface_shape_representation. Takke npoBepsitoTca Bce reomeTpuydeckme obbLEeKTbI, Ha KoTopble
ccbinaeTca AaHHbIN 3k3eMnnAp o6bekTa surface, Takue Kak gpyrne o6bekTol curve U surface.

Mpumep — OdHUM U3 02paHuYeHUl, NpoeepsieMbix GaHHOU hyHKUYUel, Sensiemcsi NpoeepKa, yCcmaHoe/IeH nu
¢hnaz camonepecevyeHus 3kzemnsapa obbekma b_spline_surface Ha 3nHayenue TRUE, FALSE unu UNKNOWN;
donycmuMbIMU S181151I0mcs1 Mosibko 3HavyeHusi FALSE u UNKNOWN.

Mpu HeobxoanMocTW NposepsieMblil ak3eMnnsap obbekTa UccneayeTca peKypcuBHO. 3TO 03HAYaEeT, UTo
ecnun o6bekT surface ccoinaetca Ha Apyroi 06bLexT surface kak Ha 6a3oByH0 UM NOPOXAAIOLLYIO MOBEPXHOCTb,
TO BHOBb BbI3blBaeTcA chyHKumA msf_surface_check. Ecnu umeeTtcs ccbinka Ha 06bekT curve, TO Bbi3blBaeTCsl
dyHkuma msf_curve_check. PekypcrBHbIiA NpoLiecc 3aBepluaeTca Ha Takux TUnax 06bekToB, KOTOpbIE He cebila-
10TCA Ha Kakne-nubo o6bekTbl curve unu surface.

CnepgytoLye TNkl NOBEPXHOCTE U UX NOATUNMbI OTHOCATCA K 06nacTy onpeaeneHys o6bekta manifold_surfa-
ce_shape_representation v agnsioTtcs, Takum o6pazom, 40NYCTUMBIMU BXOAHLIMW apryMeHTaMm1 AaHHOMW pyHK-
umm:

-b_spline_surface;

- elementary_surface;

- offset_surface;

- surface_replica;

-swept_surface.

[Ba u3 aTux TMNoB o6bexTa surface ccolnatoTes Ha 6a30Bble UNK NopoxaaroLme o6bekTol surface. O6beEKT
parent_surface us surface_replica n o6bekT basis_surface u3 offset_surface gonxHol 66i1Te 0gHOMO U3 Cne-
AYIoLLMX TUMOB:

-b_spline_surface;

13
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- elementary_surface;

- offset_surface (pexypcueHo);

- surface_replica (pekypcuBHo);

-swept_surface.

MpunmeyaHune— [JaHHaa HYHKUMA NPUMEHSIETCA PEKYPCUMBHO K TUIMAM OGBLEKTOB, MOMEYEHHbBIX COOTBETCTBY-
1oWmmM 06pasom B NPMBEAEHHOM BbIlLE CrMCKe, 4TOGbI NPOBEPUTL MX CCLINKU HA AOMYCTUMbIE Peanu3aumm.

ObbekThl swept_surface ccoinaetca Ha 06bexThl curve. PyHkuna msf_curve check BobisbiBaeTcs ans
NpoBepKuN A0MYyCTUMOCTU aTUX 06ekToB curve. O6bekT manifold_surface_shape_representation Tpebyert Ta-
KMX XXe orpaHuyeHunin Ha IoMyCTUMbIE CCbINIKU Ha M30THYThIe KpuBble, KoTopble onpedeneHsl 8 UCO 10303-42. Bee
06bekThl curve, oTHocsLMecs k obnacTu onpeaeneHust oobekta manifold_surface_shape_representation,
JonycTumebl Kak 06bekThl swept_surface.swept_curve.

ATpubyT self_intersect ana 6u-cnnaitHoOBbIX U CMELLIEHHBIX FeOMEeTPUYECKUX 06 BEKTOB AOIDKEH UMETb 3HA-
yeHue FALSE nnn UNKNOWN.

HanHas dyHkuma Bo3BpaluaeT 3HadeHne TRUE, ecnu Tunbl BceX cCbNOYHBIX FeOMeTpUYECKMX 06 bEKTOB
npuHagnexar kK obnactu onpegeneHus obbekta manifold_surface_shape_representation 1 Bce orpaHnieHust
BbIMOSTHEHBI, B MPOTUBHOM cnydae cyHKUMA Bo3BpaLlaeT 3HavyeHue FALSE.

MpumeyaHwune— [anHaa cyHKUMA HE NPoBepsieT NPaBUITBHOCTb CCbINOK C yueTom TpeboBanuin MCO 10303-42.
[MpoBepsitoTCA TONLKO AONONHUTENbHbIE TPeboBaHUA, KOTOpbie NpeabsBnAlTCcsa B 0bnactM npumeHeHust oObekTa
manifold_surface_shape_representation.

EXPRESS-cneundmkauma

*

FUNCTION msf_surface_check (surf : surface) : BOOLEAN;
(* DanHas yHKUMS NpoBepsieT 4oNyCTUMOCTb 06bekTa surface B KOHTEKCTE MOAENN OAHOCBSAI3HON NOBEPXHOCTY.
")
(* ob6bekThl elementary _surface aenaTCA 4ONYCTUMbIMU TUNamK o6bekTa surface
")
IF 'AIC_MANIFOLD SURFACE.ELEMENTARY_SURFACE' IN TYPEOF(surf) THEN
RETURN (TRUE);
ELSE
(* o6bekT swept_surface AormKeH UMeTb A0NYCTUMYIO U3OTHYTYHO KPUBYHO
")
IF 'AIC_MANIFOLD_SURFACE.SWEPT_SURFACE' IN TYPEOF (surf) THEN
RETURN (msf_curve_check(surf\swept_surface.swept_curve));
ELSE
(* 06bekT offset_surface He gomkeH camonepecekaTbCsl U AOSHKEH CCbiNaTbCA Ha AONYCTUMbIA 06 beKT
surface
")

IF ((""AIC_MANIFOLD SURFACE.OFFSET_SURFACE" IN TYPEOF (surf)) AND
(surfloffset_surface.self_intersect = FALSE) OR
(surfloffset_surface.self_intersect= UNKNOWN)) THEN
RETURN (msf_surface_check (surfioffset_surface.basis_surface));

ELSE

(* 06bexT surface_replica fomkeH UMeTb AONYCTUMBIN NopoxaatoLLmii 06bekT surface
")

IF 'AIC_MANIFOLD_SURFACE.SURFACE_REPLICA' IN TYPEOF (surf) THEN
RETURN (msf_surface_check (surfisurface_replica.parent_surface));

ELSE

(* o6bekT b_spline_surface He gomkeH camonepecekaTbCst

")

IF ((AIC_MANIFOLD_ SURFACE.B_SPLINE_SURFACE' IN TYPEOF (surf)) AND
(surf\b_spline_surface.self_intersect = FALSE) OR
(surf\b_spline_surface.self_intersect = UNKNOWN)) THEN

14
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RETURN (TRUE):
END_IF;
END_IF;
END_IF;
END_IF;

END_IF;

RETURN (FALSE);
END_FUNCTION:

(*

OnpegeneHus aprymeHToB

surf (BxogHoli napameTp) — o6bekT surface, KOTOPLIV NPOBEPSIETCS HA AOMYCTUMOCTb B KOHTEKCTE 06bekTa
manifold_surface_shape_representation.

BOOLEAN (BbixoaHoli napameTp) — nmeeT 3HadeHne TRUE, ecnv o6bekT surface aBnseTcs 4oNyCTUMBbIM;
B NPOTVBHOM criydae umeet 3HadeHvne FALSE.

*

END _SCHEMA,; --aic_manifold_surface
(*

15
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MpunoxeHne A
(o6A3aTenbHoe)

CokpalueHHoe HaMMeHoBaHUe ob6bekTa
CokpallleHHoe HavMeHoBaHue oObekTa, YCTAHOBMNEHHOIO B HACTOsILWEM CcTaHdapTe, npueegeHo B tabnuvue A.1.
TpeboBaHMA K UCMONb3OBAHUID COKPALLEHHBIX HAVMEHOBAHUM OOBbEKTOB COAEepXarcsl B MeTodax peanusauum, ornmncaH-
HbIX B COOTBETCTBYIOWMX cTaHaapTax komnnekca MCO 10303.

Ta6nunua A1 — CokpaleHHoe HavuMeHOBaHWe obObekTa

HaumeHosaHne obwbekta CokpalllgeHHOe HaumeHoBaHue

MANIFOLD_SURFACE_SHAPE_REPRESENTATION MSSR
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Mpunoxenne B
(o6a3atenbHoe)

Peructpauun uicgopmayuoHHoro o6sLekTa

B.1 O6o3HauyeHne AOKyMeHTa

Ina obecnevyeHnsa ogHO3HAYHOTO 0603HAYeHUs1 MHCOPMALMOHHOTO 06bEKTA B OTKPLITOW CUCTEME HaCTOsILWeMy
cTaHgapTy NPUCBOEH creayowmin naeHtudmkaTop obbekra:

{ iso standard 10303 part (509) version (1) }

Cwmbicn gaHHoro obo3Havenusn ycraHoeneH B MICO/MOK 8824-1 n onucan 8 UCO 10303-1.
B.2 O603HaueHne cxembl

ns o6ecneyeHna oagHO3HAYHOro 0603Ha4EHNs1 B OTKPbITONM MHEOPMALMOHHON cucTeme cxeme aic_manifold_sur-
face (cM. pasgen 4) npuceoeH cnegyowmii uaeHTudgmkatop obbekra:

{ iso standard 10303 part (509) version (1) object (1) aic-manifold-surface (1) }
Cwmbicn gaHHoro o6osHaveHust ycraHosreH B UCO/M3K 8824-1 u onmcan B UCO 10303-1.

17
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Mpunoxenve C
(cnpaBouHoe)

EXPRESS-G guarpaMmmbl

Hwarpammel, npueBegeHHble Ha pucyHkax C.1 u C.2, nonyyeHbl U3 cokpaweHHoro nuctuHra NoM Ha assike EXPRESS,
onpeaeneHHoro B pasgene 4. B guarpammax ncnonb3oBaHa rpadwuyeckas Hotauua EXPRESS-G assika EXPRESS.
Ormcanne EXPRESS-G yctanoBneHo B MCO 10303-11, npunoxenue D.

MpumevaHus

1 MpvBeaeHHbIE HKE BbIGpaHHbIE THMLI UMMOPTUPYIOTCA B paclumpeHHbin nuctudr MUK B cootBeTCTBUM C Npaeu-
namm HesiBHbIX uHTepdericor no MCO 10303-11. B HacTosilem craHgapTe 3Tv BuibGpaHHble TUNbl B ApyrMx o6bekTax He
MCMONb3YITCH:

- curve_on_surface;

- founded_item_select;

- geometric_set_select;

- measure_value;

- reversible_topology;

- reversible_topology_item;

- surface_model;

- transformation;

- trimming_select;

- vector_or_direction.

2 TMpuvBepeHHble HMxe BblIbpaHHble TUMbI UMMOPTUPYIOTCA B pacwmpeHHbin nuctuir MUK B cootBeTCTBUM € NpaBu-
namu HesiBHbIX MHTepdericoB no MCO 10303-11. B HacTosilem cTaHgapTe 3Tu BbiOpaHHble TUMbl B ApyrMx o6bekTax He
MCMONb3YIOTCA W HE NpeaHa3HaqeHbl A5 HE3aBUCKMMOW peanusauun:

- composite_curve;

- composite_curve_on_surface;

- composite_curve_segment;

- oriented_face;

- oriented_open_shell.
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name
O representation_
item
. O O
mapping_
target
mapped_item

mapping_source
(INV)map_usage S[1:7]

representation_map

FOCTP UCO 10303-509—2009

1,27 (11)

3,56
geometric_
representation_item

22,61
topological_
representation_item

*mapping_
origin )
*mapped_ items S[1:7]
representation
representation O
name
definitional .
representation o context_of_items
P (INV)representations__
in_context S[1:7]
1,15 (4,12 O context_identifier
rpreseniaion. [ onten oo
shape_representation [Dd
parametric_

manifold_surface
shape_representation

representation_context

14,30
geometric_
representation_
context

PucyHok C.1 — MWK manifold_surface_shape_representation B bopmate EXPRESS-G (gnarpamma 1 n3 22)
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T 1
11 transformation |}
T 4
name
functionally_defined_ d o
; escription
transformation ——— 0
6,64
cartesian_transformation_
operator
Fre=========== A
11 1
11 measure_value |
T 4
P 1 F T 1
O—1 length_measure [ ] parameter value —QO
Lememm .? _____ J Lmmmcmmmmmme- J
P T 1 T 1
1 positive_length_ plane_angle_ L0
: measure ,D C! measure :
L J L J
Fre==========-= 1
:: geometric_set_ :
H select !
R, d
4,22
point
7,17
curve
14,18
surface

PucyHok C.2 — MUK manifold_surface_shape_representation 8 dopmate EXPRESS-G (guarpamma 2 n3 22)
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3,56 (1)

geometric_
representation_item

1
(DER)dim

point

5,29

direction

5,36

vector

5,55

placement

6,64
cartesian_transformation_

operator

7.47

curve

14,51

surface

18,38

@]

shell_based_surface_model

edge_curve

A WA WA A WAL DAY,

NN NN

20,40

sbsm_boundary S[1:7]

face_surface

18,42

vertex_point

NN/

Pucyrok C.3 — MWK manifold_surface_shape_representation B djopmate EXPRESS-G (guarpamma 3 n3 22)

21



roCTP UCO 10303-509—2009

C 4,22 (2,18) )

43(4,5,6,8,
9,10,17
O O )
point
1
=== =====—- 1
. ) ) coordinates L[1:3] I !
—_—n® cartesian_point q length_measure |
1 1
bemmme e e === 4
7,17
curve
basis_curve
) e =
e @ point_on_curve point_parameter ! !
d parameter_value !
e e~ o mmm e J
point_parameter_u
—— point_on_surface point_parameter_v
basis_surface / 14,18
k surface
basis_surface f 14,18 )
surface
() degenerate_pcurve *reference_to_curve k
1,156
definitional _
representation
evaluated_ equivalent_point f 4.3
degenerate_pcurve K cartesian_point

PucyHok C.4 — MWK manifold_surface_shape_representation B hopmate EXPRESS-G (guarpamma 4 n3 22)
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C 5,5 (5,6) ) C 5,29 (3) ) C5,6(5,6,12,14) )
e 1 |
O

*direction_ratios L[2:3
*direction = [2:3] O

@)

orientation
( 5,10 (8, 14, 16) ) (5,36(3) )

, r g

*magnitude 1 1

vector —— O  length_measure |
1 1

s 4

5,55 (3)

location f 43

placement k cartesian_point
1
axis ___________ 55
m® axis1_placement (DER)z direction

)
)
T (e )
)
)
)

fef direction 5,5
= axis2_placement 2d | (DER)p L[2:2] direction

5,6
direction

*axis
. FoT ST 5,5
axis2_placement 3d | "ref direction < direction
(|) OERpLE3 [ 56
( 5,2 (8,15) ) \ direction

Pucyrok C.5 — MWK manifold_surface_shape_representation B djopmate EXPRESS-G (guarpamma 5 n3 22)
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6,53 (22)

?
connected_face_set cfs_faces S[1:7] ( 20,20 )

face
C 6,21 (9,21) )
| 4
— O open_shell

J) T *open_shell_element

orientation

oriented_open_shell —— O

(DER)(RT)cfs_faces S[1:?] f 20.20 )

\ face
e closed_shell
6,19 (9,21) T*closed_shell_element
@)
oriented_closed_shell orientation

20,20

C 6,26 (12) )C 6,64 (2,3) ) | \ face

axis1
[
| pommm—mmm < dlrectlon
| I axis2
4

(DER)(RT)cfs_faces S[1:7] /

cartesian_transformation_

_____________ a
operator f
T local_origin \ carteS|an _point
1 Lo O
O

(DER)scl

cartesian_transformation_ [ __axis3
operator_3d dlrectlon

T (DER)u L[3:3] f
C 6,16 (16) ) \ dlrechon

PucyHok C.6 — MWK manifold_surface_shape_representation B popmate EXPRESS-G (guarpamma 6 n3 22)
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717 (2,4, 11,12,
C 13, 16, 18) ) 747 G)
S

curve

8,31
line

8,58
conic

12,32
pcurve

13,34
surface_curve

12,49
offset_curve 3d

@]

12,48

bounded_curve curve_replica

A AAAAA

7,45 (12)

bounded pcurve

Lol

bounded_surface_curve

9,33
polyline
10,43
b_spline_curve
11,59
composite_curve

Pucyrok C.7 — MWK manifold_surface_shape_representation B djopmate EXPRESS-G (guarpamma 7 n3 22)
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( 8,7 (16) ) ( 8,31 (7) )

| I ‘ ( cartesmn _point )
*pnt
line *dir f 5,10
\ vector
8,58 (7)
axis2 _placement 2d
O
axis2 placement 3d
conic
i T k
1 position | axis2_placement |
- J
radius
—C] circle
semi_axis_1 Or- ——smmmm——— =
; ositive_length '
—C ellipse semi_axis_2 y P meaTsure? - i
(S J
semi_axis
—C hyperbola semi_imag_axis
; T TTTT k
*focal_dist
—C parabola = d length_measure |
1 1
b m e e e == J

Pucyrok C.8 — MK manifold_surface_shape_representation B opmate EXPRESS-G (gnarpamma 8 us 22)
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9,33 (7)

. points L[2:7] 4 43
polyline K cartesian_point

6,21
open_shell

6,19 4.3
closed_shell cartesian_point

Pucyrok C.9 — MWK manifold_surface_shape_representation B dpopmate EXPRESS-G (auarpamma 9 13 22)
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10,43 (7)
O i i ?
control_points_list L[2:7] o~ "
b_spline_curve (DER)control_points ( canesién_point )
A[0:upper_index_on_control_points] N
1 degree
O
f VT HH
curve_form
— ] b_spline_curve_form } 1
1 [ |
closed curve Lmcme e ———— LJ
— O
self_intersect o
(DER)upper_index_on_control_points o
— uniform_curve
) quasi_uniform_curve
— bezier_curve
oo H
b_spline_curve_ knot_spec i
—C with_knots ql knot tyee 1
Lemmee e == LJd
*knot_multiplicities L[2:7]
(DER)upper_index_on_knots
*knots L[2:? I' ------------ 1
nots L[2:7
[2:7] ] parameter_value |
bmmcmmmcm———- J
@)
rational_ *weights_data L[2:7]

b_spline_curve

(DER)weights A[Q:upper_index_on_control_points]

PucyHok C.10 — MUK manifold_surface_shape_representation B dopmate EXPRESS-G (anarpamma 10 u3 22)
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11,59 (7)
self_intersect
. O
composite_curve (DER)n_segments
O
(DER)closed_curve
O
*segments L[1:7]
(INV)using_curves B[1:7]
Q transition Or ------------ T
composite_ : - i
curve_segment same_sense : transition_code X
i Ld
*parent_curve f 717
\ curve
founded_item 11,28 (11)
O]
composite (DER)basis_surface S[0:2]

14,18
surface

o

curve_on_surface

11,28
founded_item

1,27
representation
item

Pucyrok C.11 — MWK manifold_surface_shape_representation B hopmate EXPRESS-G (guarpamma 11 n3 22)

29



roCTP UCO 10303-509—2009

( 12,8 (13,14) ) ( 12,32 (7) )

basis_surface f 14,18
k surface

K 1,15
difinitional_

*
reference_to_curve\ representation

pcurve

7,45
bounded_pcurve

@,
offset_curve_3d basis_curve f 7,17
\ curve
C T 1
self_untersect distance O length_measure !
e cmccmm e 4

*ref_direction f 5.6
\ direction

*parent_curve
curve_replica parent C c7tj:v7e )

*transformation K 6,26
ca

rtesian_transformation_
\ operator

PucyHok C.12 — MK manifold_surface_shape_representation B dopmate EXPRESS-G (anarpamma 12 n3 22)
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7,46
bounded surface curve

13,9 (14) 13,34 (7)

surface_curve curve _3d f 7,17 )
- \ curve

*associated_geometry L[1:2]

Q.
|---|
©
[¢]

C
2
l(D
o
I_T
[42]

C
=
(o]

[0]
| —

12,8
pcurve
14,18
surface

Fe=========== T
*master_representation H preferred_ : :
surface_curve_ 1
1 representation 11
i Ld
(DER)basis_surface S[1:2] f 14,18
\ surface

@)

seam_curve

) intersection_curve

PucyHok C.13 — MWK manifold_surface_shape_representation B doopmate EXPRESS-G (guarpamma 13 n3 22)
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14,18 (2, 4, 11, 12, 13,
16. 20) 14,51 (3)

surface 1

15,60
elementary_surface

16,50
offset_surface

16,52
surface_replica

17,44
b_spline_surface

Py

186,35
swept_surface

NN

1

O bounded_surface

14,30 (1)

X

" o R -
geometric_ coordinate_ 1 I
representation_ . —  dimension_count !
context space_dimension ) !

J

12,8 14 13,9
pcurve composite_ surface_curve
curve_on_surface
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15,60 (14)

position / 5,2
elementary_surface \ axisz_placement_3d>
1
_—— plane
— cylindrical_surface radius
: P T 1
® spherical_surface raqu positive_length_ 1
H measure !
b e o g = o J
major_radius
— toroidal_surface minor_radius
degenerate_ select_outer
Q toroidal_surface
T k
. *radius
e conical_surface —ql length_measure i
b e ———— J
. === ———————- n
semi_angle d plane_angle_ :
H measure :
b e ———— J
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16,35 (14)

t
swept_surface SwepL curve C c7L;r1v7<a >
1
surface_of_ eXtrUSion__aXiS 5, 10
G linear_extrusion ( vector
surface of axis_position 5,23
Q revolution ( axis1_placement )
(DERYaxis_line 4 87
\ line
16,50 (14)
O
basis_surface
offset_surface — C sL4rf;§e >
self_intersect
- . C T a
distance C! length_measure i
e e e === -
*parent_surface f 14,18
surface_replica ' surface
_rep transformation
6,16
cartesian_transformation_
operator_3d
16,52 (14)
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17,44 (14)
u_degree
b_spline_surface v_degree
1 control_points_list L[2:7] L[2:7] f 4,3
cartesian_point
(DER)v_upper -
O \
Fo==========- T
surface_form d b_spline_ H
losed H surface_form i
u_close o . I
v_closed
= O
self_intersect
= O
DER)u_upper
(DER)u_upp o
(DER)control_points A[0:u_upper] A[O:v_upper] f 43
\ cartesian_point
) uniform_surface
quasi_
G uniform_surface
_— bezier_surface
*u_multiplicities L[2:7]
P b_spline_surface_
™ with_knots *v_multiplicities L[2:?] o
| *u_knots L[2:7] or ------------ 1
*v_knots L[2:7] | parameter_value |}
d ]
(DER)knot_u_upper o
(DER)knot_v_upper
—0
o= ========= T
knot_spec 1 i
d knot_type i
e ccccmmmmem iJ
O rational_ *weights_data L[2:7] L[2:7]
b_spline_surface O

(DER)weights A[0:u_upper] A[0:v_upper]

O
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RE
C 18,24 (18,19) )

vertex Q vertex_point

vertex_geometry

4,22
point
edge 18,37 (22)
edge_geometry 7.17
edge_curve ’
L—O curve

same_sense

edge_start edge_end

18,38 (3)
*edge_element
oriented_edge e 22‘1;
'e O g
O orientation

(DER)(RT)edge_end | J:éi

C 18,11 (18,21) ) (DER)(RT)edge_start  — )

N

18,13 (19)
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C 191aen ) (194102 )
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-
N

18,13
oriented_edge

edge_list L[1:?]U
path
1
*path_element
oriented_path orientation
(DER)(RT)edge_list L[1:7]U
edge_loop | OER)ne
ﬂ
(@)
( 192520 ) ( 19632 )
loop
1
—( | rt
vertex_loop oop_vertex

C orien1tga?edge )

f 18,24
k vertex
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C 20,12 (20,21) ) 20,39 (22)

bound

)

19,25
loop

face bound

¢ (Lorientation

face_outer_bound

*bounds S[1:7]

C 20,20 (6, 20, 21) ) ( 20,54 (22) )

—

face o,

20,40 (3)

face geomet
O face_surface #( 14,18 )
surface
l J)same_sense

advanced_face

*face_element
O oriented_face ——< 20,20 >
face
J)orientation

(DER)(RT)bounds S[1:?] f 20,12
\ face_bound
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rT b
11 i P i 1
HI reversible_ list_of_reversible_
i topology i ql topology_item !
Ll 4

r 1
1 i 11 . 1
1 set of reversible_ H reversible_ H
| topology_item | $[0:7] a H topology_item H
L - 4

18,11
edge

19,14
path

20,20
face

20,12
face_bound

6,19
closed_shell

6,21
open_shell

NN AN AN AN AN
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22,61 (1)

topological _
representation_item

1

18,37 20,54

edge face

18,62

vertex

20,39 6,53
face_bound connected_face_set

19,41 19,63
path loop
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MpunoxeHue D
(cnpaBo4HoOe)

MawWHHO-UHTe prpeTUpyeMble MUCTUHTU

B AaHHOM MpWnoXeHuy NpUBEAEHbl CCbINKU Ha CaWTbl, HA KOTOPbIX HAXOAATCSl TMCTUHIM HAWMEHOBaHUA 06bek-
TOB Ha sA3blke EXPRESS 1 cooTBeTCTBYIOWMX COKpaLLEHHBIX HAMMEHOBaHWI, YCTaHOBINEHHbIX B HACTOSWEM CTaHgapTe.
Ha aTnx xe caltax HaxogsaTcs NMCTMHIM Bcex EXPRESS-cxeM, yCTaHOBMEHHbIX UMW Ha KOTOpPble OAal0TCHA CChINKM B
HacTosiwem cTaHgapTe, 6€3 KOMMEHTapPUER W APYroro NOSICHAOWErO TeKeTa. OTW NIMCTUHIV JOCTYMNHbI B MaLUMHHO-UHTEp-
npetupyemoi popme n moryT BbITb NonyqeHsl No cnegyowum agpecam URL:

cokpaleHHble HammeHoBanus: http://www.mel.nist.gov/div826/subject/apde/snr/

EXPRESS: http://www.mel.nist.gov/step/parts/part509/1S/

Mpy HEBO3MOXHOCTU OOCTYMa K 3TUM canTam Heobxoammo obpaTuTbCs B LeHTpanbHbi cekpetapmat NCO unu
HenocpegcTBeHHo B cekpetapuat MCO TK184/MK4 no agpecy anekTpoOHHOW MoudThl: scdsec@cme.nist.gov.

MpumedyaHue— WHdopmauwsi, NpeacTaseHHas B MalMHHO-MHTEPMNPETUPOBAHHOM BUAE MO yKa3aHHbIM
Bbilwe agpecam URL, siBnsieTca cnpaBoyHoii. O6sA3aTernbHbIM ABMASTCA TEKCT HACTOSAWEro craHgapTa.
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Mpunoxexnue A
(cnpaBouHoe)

CBeAeHUA 0 COOTBETCTBUU CChINOYHbIX MeXAyHapoAHbIX CTaHAAPTOB
CCbINOYHLIM HaLUOHaNLHLIM cTaHaapTam Poccuitckon degepavnum

Tab6bnuua OAA

060o3Ha4YeHne CCbINOYHOro
MEXOYHapOLHOro craHgapta

CreneHb cooTBeT-
cTBUA

O6o3HavyeHWe U HauMeHoBaHUe COOTBETCTBYIO-
Wero HauuoHaNbLHOro cTaHaapTa

NCO/M3K 8824-1:1998

IDT

FOCT P NCO/M3K 8824-1 — 2001 UndopmaumoHHasn
TexHonormsl. AGCTpaKTHasi CUHTAKCMYeCKasi HOTauusl Bepcun
oavH (ACH.1). YacTb 1. Cneundukaums OCHOBHOW HOTauum

NCO 10303-1:1994

IDT

[OCT P MCO 10303-1 — 99 Cuctembl aBTOMaTU3aumm
nNpou3BOACTBA U UX MHTerpaums. [peactaBneHne gaHHbIX 06
magenuu 1 obmeH atumm gaHubimu. Yactb 1. Obwme npeg-
CTaBneHnst 1 OCHOBOMOMarawLwme NPUHLMNbI

NCO 10303-11:1994

IDT

[OCT P NCO 10303-11 — 2000 Cuncrembl aBTOMaTU3a-
UMM NPOU3BOACTBa M WX MHTerpauus. [peacraBnenve aaH-
HbIX 06 u3genum u o6meH 3TMMK aaHHeiMun. Yacte 11. MeTo-
Abl onucanusa. CnpaeoYHoe pykoBoAaCTBO Mo A3biky EXPRESS

NCO 10303-41:1994

IDT

[OCT P MCO 10303-41 — 99 Cuctembl aBToMaTusaumm
Npou3BoACTBa W X MHTerpaums. [peactaeneHme gaHHbIX 06
magenuum n obmMeH aTUMKM gaHHbiMK. Yactb 41. UHTerpupo-
BaHHble 0606LWeHHble pecypchl. OCHOBLI OnNMcaHusa 1 nog-
OePXKKU n3genvn

NCO 10303-42:1994

NCO 10303-43:1994

IDT

FOCT P NCO 1030343 — 2002 Cucrembl aBTOMaTn3a-
unM NPOU3BOACTBA M WX MHTerpauus. [NpeacraBneHve gaH-
HbIX 06 nsgenum n o6meH aTMMM aaHHbIMK. Yactb 43. UHTer-
pupoBaHHble 0606w eHHbIe pecypcbl. CTPYKTypbl NpeacTas-
neHunn

NCO 10303-202:1996

NCO 10303-511:2001

IDT

FOCT P NCO 10303-511—2006 Cucrembl aBTomMaTtu3a-
unM NPOU3BOACTBA M WX MHTerpauus. [NpeacraBneHve gaH-
HbIX 06 n3genun u obmMeH aTuMmM aaHHbIMK. Yacte 511. MNpu-
KNnagHble MHTepNpPeTUPOBaHHbIE KOHCTPYKUMKU. Tonornoruyec-
KW OrpaHWYeHHasi NOBEPXHOCTb

COOTBETCTBUA CTaHOAPTOB.

- IDT — naeHTUYHbIE CTaHaAPThI.

* COOTBETCTBYIOWMIA HAUMOHANbHLIN cTaHaapT oTcyTcTeyet. [lo ero yTBepkaeHNs PEKOMEHYETCs UCTONb30-
BaThb NEepeBoA Ha PYCCKMIA A3blK A4AHHOTO MexayHapoaHoro ctaHaapTa. Mepesof AaHHOIO MeXAyHapoO4HOro CraH-
Aapta Haxogutcs B degeparnbHOM MHGDOPMALMOHHOM (hOHAE TEXHUHECKMX PErMamMeHTOB U CTaHAapTOB.

MpumMeyaHune— B HacToAwel Tabnuue ncnonb3oBaHo cnegyowiee ycnosHoe o6o3HaveHne creneHn
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