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BBeaoeHue

CtanaapTsl komnnekca NCO 10303 pacnpocTpaHAoTC Ha KOMMbIOTEPHOE npeacTtasnieHne nHdopmamm ob
n3nennsax n obmeH gaHHbIMK 06 nagenuax. Mx uensto asnsaetcs obecrneyeHne HenTpanbHOro MexaHnama, Cro-
COBHOro OnNUckIBaThb N3QeNnUA Ha BCEM NPOTAXKEHUN X X KU3HEHHOMO LMKNa. 3TOT MeXaHU3M MPUMEHUM He TOSMbKO
nnst obMeHa pannamm B HeMTpabHOM popmMaTte, HO SIBNAEeTCH Takke OCHOBOW AN1s1 peannsaun 1 COBMECTHOTo
OocTyna K bazam gaHHbIX 00 U3Oenusix 1 opraHnsaunn apxXmBnMpoBaHus.

CtangapTtbl komnnekca MCO 10303 npeactaBnsatoT cobo Habop 0TAENbHO N3JaBaeMbIX CTaHOAPTOB (Yac-
Ten). CtaHaapTbl AaHHOTO KOMMMEKCa OTHOCATCH K OQHOW U3 crneayioLlux TeMmatudeckux rpynn: «MeTtoabsl onuca-
HUAY, «MeToabl peanusaunny, « Metogonornst U OCHOBLI aTTeCTaLNOHHOTo TeCTUPOBaHUAY , « UHTerpnpoBaHHbIe
0000LLEHHbIE pecypcbl», «NHTerpupoBaHHbIE NpUKNagHble pecypcbl», «[puknagHble NPOTOKOMbIY, « KOMMMNEKTHI
abCTpaKTHLIX TeCTOBY, «[1puUKkNagHble MHTepPNpPeTUPOBaHHbIE KOHCTPYKUUWUY N «[1puknagHble moagynuy. HacTos-
LM cTaHaapT BXoAUT B rpynny «lpuknagHblie MHTEPNPETUPOBaHHbLIE KOHCTPYKLUMNY.

[MprknagHasa nHTepnpeTuposaHHast KoHCTpyKUUA (MAK) obecnevnBaeT NorM4eckyo rpynnmupoBKY MHTEpPNpe-
TUPOBAHHbLIX KOHCTPYKLIWMIA, NOAAEPKUBAIOLLIMX KOHKPETHYO (PYHKUMOHANBHOCTL A1s1 UCMONb30BaHUSA AaHHbIX 00
n3aenin B pasHoobpasHbIX NpuknaaHbiX KoHTekecTax. MHTepnpeTupoBaHHasa KOHCTPYKUMS NpeacTaBnseT cobou
OOBbIYHYIO MHTEPNPETALUIO MHTETPUPOBAHHBLIX PECYPCOB, NoAAEPKUBaIOLLYHO TPpeboBaHNUA COBMECTHOMO UCMOMNb-
30BaHNSA MHOPMaLA NMPUKNagH6IMM MPOTOKONaMN.

HacTosawnin ctaHaapT onpeaensieT NPUKNaaHyto MHTEPNPETUPOBAHHYHO KOHCTPYKLWIO ANS ONUCaHUSI Teo-
MeTPpUYeCcKnX popm nocpeacTBOM Moaenein 0AHOCBA3HbLIX MOBEPXHOCTEN U COAEPKNT reOMEeTPpUYECKNE 1 TOMOMNOo-
rMyeckne cpeactsa ang onpeaeneHns ABYCBA3HbIX POPM, KOTOPbIE MOTYT COCTOSITb U3 3NIEMEHTAPHbLIX N NMPOo-
CTPaHCTBEHHbIX KPUBBLIX 1 MOBEPXHOCTEMN.

AV
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HALULWOHANBbHBINW CTAHOQOAPT POCCUUCKOU SGEOLEPALUUWN

CucrtemMbl aBTOMaTU3aLUU npomM3BoacTBa U UX NHTerpauns

NMPEOCTABJIIEHUE OAHHbLIX Ob U3OEJIIMA U OBMEH 3TUMU DAHHbBbIMA

YacTtb 509

anKﬂa,D,Hble UMHTEepnpeTupoBaHHble KOHCTPYKLUN.
OAaHoCBA3HbIE NOBEPXHOCTU

Industrial automation systems and integration. Product data representation and exchange.

Part 509. Application interpreted construct. Manifold surface

[Nata BBeaeHna — 2010—07—01

1 O6nacTb NpUMeHeHun

HacTosawui ctTaHaapT onpeaenseT MHTepnpeTauntio MHTErpupoBaHHbIX pecypcoB, obecneyrBaroLLyto CooT-
BETCTBME TpeboBaHUAM K ONcaHUo reoMeTpuyecknx popm nocpeacTsoM Moaene 0aHOCBA3HbLIX MOBEPXHOCTEN.

TpeboBaHna HacToA

Lero CtTaHdapTa PaclripOCTpPaHAROTCAH HaA.

- TOYKU B TPEXMEPHOM NPOCTPAHCTBE;
- TOYKU, onpeaesieHHbIe B NapaMeTpuieckoM NPOCTPAHCTBE KPUBLIX UMY MOBEPXHOCTEN;
- KPUBbIE B TPEXMEPHOM MPOCTPAHCTBE;

- KPUBbIE, orpeadesienHble B NapaMeTpH4eCKOM NMPOCTPaHCTBE I'IOBEDXHOCTEIZ.

[TpumevyaHune —

NOBEPXHOCTU (CONS);

‘aKue KpUBble Ha3bIBAKOTCS TaKKe NapamMmeTpu3oBaHHbIMU KPUBbLIMU (pcurve) n KpUBbIMU Ha

- 3NemMeHTapHble KpUBbIE: IMHNIO, OKPY)KHOCTb, 3MNKUMC, napabony n runepbony;

- KpMBbIE NepeceYeHun;

- MOJTUJTUHUM, COCTOSALLME, NO KpanHEen Mepe, U3 TPeX TOYEK;

- 3NeMeHTapHble MOBEPXHOCTU: MITOCKOCTb, LIMNTMHAP, KOHYC, TOp U cdhepy;

- N30THYTblE MOBEPXHOCTK, NONyYeHHble BpaLleHNeM NN IMHENHOW SKCTPY3UEN KPUBOW;
- penbedHbIe KPUBLIE N MOBEPXHOCTH;

- 0bpes3aHune KpMBLIX M MOBEPXHOCTEN C UCNONb30BaHWEM TOMNOIOMMYECKUX OO BEKTOB;

- KOMMO3WLINIO KPUBBIX 1 MOBEPXHOCTEN C UCMONb30BaHMEM TOMNOOrMYECKNX OOBbEKTOB;
- KOMUPOBAHWE KPUBLIX, MOBEPXHOCTEN U MoAeNelr NOBEPXHOCTEN;

- TPEeXMepHbIe CMEeLLLEeHNS KPUBLIX 1 MOBEPXHOCTEMN;

- ABYCBS3Hble hopMbl.

TpeboBaHWsa HacToSALLEero cTaHAapTa He pacnpoCcTPaHATCA Ha:

- HeorpaHU4YEeHHY reoMeTPUIO;

- TeEOMETPUIO caMornepecedeHui;

- reoMeTpU1Io B BYMEPHOM JEeKapTOBOM KOOPANHATHOM NMPOCTPaHCTBE;

- KONMUPOBAHWNE TOYEK;

- TOnonorndyeckne obbLEKTHI, He CBA3aHHbIe C onpeaeneHHoN reoMeTpnyeckom obnacTbio;
- MHOTOCBS3HbIe bOpPMBI.

2 HopMaTuBHbLIE CCbLINMKMU

B HacToslweM cTaHaapTe UCMOoNb30oBaHbI CChINKW Ha cneayole MmexayHapoaHble cTaHaapThl:

NCO/M3K 8824-1:1998* MndbopmaLMoHHbIe TEXHONOTMK. B3anMOCBA3b OTKPbLITLIX ccTeM. ABCTpakTHast CUH-
Takcmndeckasa HoTauumsi sepcun 1 (ACH.1). Cneuudumkauns ocHoHoW HoTauun (ISO/IEC 8824-1:1998, Information
technology — Abstract Syntax Notation One (ASN.1): Specification of basic notation)

* 3ameHeH. denctByetr NCO/M3K 8824-1:2002.

U3paHmne odhmumanbHoe
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NCO 10303-1:1994 Cucrembl aBTOMaTU3aLMKM NPON3BOACTBA N UX MHTerpauns. lNpeacrasneHne gaHHbIX 06
n3genin u obmMmeH atuMK gaHHelMK. HYacTte 1. Obume npeacrtaBneHns U ocHosononaratowmne npuHumnel (1ISO
10303-1:1994, Industrial automation systems and integration — Product data representation and exchange —
Part 1: Overview and fundamental principles)

NCO 10303-11:1994 Cuctembl aBTOMaTMU3aLMU MPON3BOACTBA U X MHTerpauus. lNpegctasneHmne gaHHbIX ob
n3gennm n obmMmeH atTumMmn gaHHeIMK. HYacTb 11. MeToabl onucaHus. CnpaBovHOE pyKOBOACTBO MO A3bIKy EXPRESS
(1ISO 10303-11:2004, Industrial automation systems and integration — Product data representation and
exchange — Part 11: Description methods: The EXPRESS language reference manual)

NCO 10303-41:1994 Cuctembl aBTOMaTM3aLIMK MPOU3BOACTBA U UX MHTerpauns. MNpeactaBneHne gaHHbIX 06
n3gennm n oomeH atumm aaHHbiMU. Hacte 41. MHTerpmpoBaHHble 0000LLeHHbIE pecypcbl. OCHOBLI ONMUCAHUSA U
nopgaepxkn nagenun (1ISO 10303-41:1994, Industrial automation systems and integration — Product data
representation and exchange — Part 41: Integrated generic resource: Fundamentals of product description and
support)

NCO 10303-42:1994 Cunctembl aBTOMaTU3aLMM NPOU3BOACTBA U UX MHTerpauus. [NpegctaeneHne gaHHbIX 0b
n3genun n obmeH aTuMn gaHHeiMKW. YacTtb 42. NHTerpmpoBaHHble 000bLLEeHHbIE pecypchl. [eomMmeTpuyeckoe U
Tonosiorndeckoe npeacraeneHue (ISO 10303-42:2003, Industrial automation systems and integration — Product
data representation and exchange — Part 42: Integrated generic resource: Geometric and topological representation)

NCO 10303-43:1994 CucTtemMbl aBTOMAaTKU3aLUM MPOMbILLIIEHHOTO NPON3BOACTBA U UX MHTerpauns. MNpea-
CcTaBneHne aaHHbIX 00 nagenun n obmeH aTumMn gaHHelMU. Hacte 43. UHTerpmpoBaHHbie 0600LLeHHbIE pecypchl.
CTpykTypbl NpeactasneHun (1ISO 10303-43:1994, Industrial automation systems and integration — Product data
representation and exchange — Part 43: Integrated generic resources: Representation structures)

NCO 10303-202:1996 Cnctembl aBTOMaTU3aL NN NPOMBbILLNEHHOTO NPOU3BOACTBA U UX MHTerpauus. [Npea-
CTaBMeHue aaHHbIX 00 n3genum n obmeH atumu aaHHeiMK. YacTs 202. INpuknagHble NpoTokobl. AccoLMaTUBHbIE
yepTtexn (1ISO 10303-202:19906, Industrial automation systems and integration — Product data representation
and exchange — Part 202: Application protocol: Associative draughting)

[MTpunmedyanune— HopmatueHas ccoinka Ha MCO 10303-202 npuBegeHa TONbKO AN onpeaeneHns TepmMmHa
«npuknagHasa nHrepnpetupoBaHHas KoHCTpykums (IMTAK)».

NCO 10303-511:2001 Cnctembl aBTOMAaTU3aALUK NMPOMBILLIIEHHOTO MPOU3BoACTBA U MHTerpauua. Npeacrtas-
neHne gaHHbIX 06 n3genum n obmMmeH sTuMK aaHHbIMU. Hacte 511. INpuknagHble MHTEPNPETUPOBAHHbLIE KOHCTPYK-
LK. Tononorndeckn orpaHmndeHHas noeepxHocte (1SO 10303-511:2001, Industrial automation systems and
integration — Product data representation and exchange — Part 511: Application interpreted construct: Topologically
bounded surface)

3 TepMUHbI U onpeaeneHus

3.1 TepmuHbl, onpeaeneHHble B UCO 103031

B HacTodallem cTaHaapTe NpUMeHeHbl crnegyolye TepPMUHBI:
- KOMNNekKT abcTpakTHbIX TecToB, KAT (abstract test suite; ATS);
- npunoxeHue (application);

- NIpUKNagHoun KoHTeKcT (application context);

- npuknaaHou npotokon; [ (application protocol; AP);

- AaHHble (data);

- obMeH gaHHbIMU (data exchange);

- 0600LUEeHHbIN pecypc (generic resource);

- MeTopa peanusauuun (Implementation method);

- MHpopmauyua (information);

- UHTerpupoBaHHbIN pecypc (Integrated resource);

- UHTepnpeTauua (interpretation);

- Mogenb (model);

- usgenue (product);

- BaHHble 06 nsgenuu (product data);

- CTPYKTYpa (structure).

3.2 TepmuHbl, onpeaeneHHble B UCO 1030342

B HacTosWweM cTaHgapTe NpUMeHeHbl cneayrolmne TepMUHBI:
- rfpaHuua (boundary);
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- MpOCTpaHCTBeHHaA Modenb rpaHUYHoro npeacraeneHus; B-rep mogens (boundary representation
solid model; B-rep);

- coeAMHeHHbIU (connected);

- KoopauHaTHOEe NpocTpaHCcTBO (coordinate space);

- KpuBasd (curve);

- paaMmepHocTb (dimensionality);

- obnacTtb (domain);

- NapaMeTpUuYecKoe NpocTpaHCTBO (parameter space);

- camMonepeceyveHue (self-intersect);

- NTOBepPXHOCTb (surface).

3.3 TepmuH, onpeaeneHHbin B UCO 10303-202

B HacTodlweM cTaHgapTe npuMeHeH cneayowmn TEPMUH:

NnpuknagHaa nHTepnpetTupoBaHHaa KOHCTPYKUUA, [TUK (application interpreted construct; AlIC): Jloru-
Yeckad rpynnmpoBka UHTepnpeTUpyeMbIX KOHCTPYKUUKA, KOTOopasi noaaepXXmBaeT onpegeneHHyo pyHKUUIO Ang
MCNONb30BaHUA AaHHbLIX 00 134ennm B pasnuyHbIX NPUKIaaHbIX KOHTEKCTax.

3.4 TepMmuHbl, onpepgeneHHble B UCO 10303-511

B HacTosLeM cTaHdapTe TakKke NpMMeHeHbl cnegyouie TEpMUHBI:

- pacwunpeHHas rpaHb (advanced face);
- penbedHana noBepxHocTb (sculptured surface);
- U30rHyTad NoBepXHOCTb (swert surface).

3.5 HOpyrue TepMuHbl U onpeaeneHuUs

B HacTodleM cTaHOapTe NpUMeHeHbl Takke cneayloline TepMUHbI C COOTBETCTBYIOLLMMU onpeaene-
HASMMW:

3.5.1 gBycBA3Haa popma (2-manifold): Popma, y koTopoW B NioOOKW TOUKE HA ee rpaHuLe MOXHO co3aaTh
OOCTaTO4YHO ManeHbKyo cdrepy Takum 0bpasom, YTO BHYTPEHHSISI YacTb 3TOM cdrepbl AENNTCA JaHHOW rpaHULLE
TOUHO Ha ABe YacTW. Kak npaBuno, rpaHuLy obpasytoT pebpa 1 rpaHu.

[TpumedyaHnne — [laHHoe onpegeneHne NCKNYaeT camonepeceHeHne noBepxHOCTEN, B3aMMHbIE NepeceYe-
HUSA NOBEPXHOCTEN, HE Npoxoasawme Baonb pebep, n pebpa, obpazoBaHHble Tpems unm bonee rpaHAMM.

3.5.2 MHorocBd3Hada cpopma (non-manifold): Mogens noBepxHOCTU, B KOTOPOW ANs onpegeneHnsa ee rpa-
HULL U CBASHOCTW UCMNONb3YHOTCH TOMNONOMMYECKNE KOHCTPYKLUUN N KOTOpas coaepXuTt nnbdo, no KpanHen mepe, ABa
obbekTa connected face set, umetowmnx obLLyto rpaHb (00beKT face), Nnbo bonee aByx 0b6bekToB face, UMeto-
KX obLee pebpo (0bbekT edge).

4 CoKpaweHHbIU NMUCTUHI Ha A3blke EXPRESS

B HacToswem pasgene onpegeneHa EXPRESS-cxema, B KOTOPON NCNONb3YHOTCA 3NIEMEHTbl UHTErprpo-
BaHHbLIX PECYPCOB 1 CoAepKaTcs TUNbI, KOHKpEeTU3aLUMN 0O beKkToB U PYHKLIMN, OTHOCALLIMECH K HACTOSILLLEMY CTaH-

aapTy.

[TpumMmeyaHne—B nHTErpnpoBaHHbIX pecypcax 4onyCckaeTcs cyuecTtBoBaHue NogTUNoB U 3NIEMEHTOB CMNCKOB
BbIDOpAa, HE MMMOPTUPOBAHHLIX B AaHHYI0 [TNK. Takme KOHCTPYKUMM UCKIOYAKT U3 gepeBa noaTurnoB Unn n3 Crmncka
BbIDOpa nocpeacTtBOM npaBun HEABHOIO uHTepdenca, onpegeneHHblx B NCO 10303-11. Ccbinkn HA NCKNIOYEHHbIE
KOHCTPYKUMKN HaxoaAaTcsa BHE obnactn npumenennsa aaHHon [NAK. B HEKOTOPbIX cnydasix UCKIHYatoTCH BCE 3N1EMEHTHI
cnucka Bbibopa. [Mockonbky MWK npegHasHaveHbl Ans peanu3aunm B KOHTEKCTE MPUKNIagHOro NpoToKona, 3N1e€MeEHThH
cnucka Bbibopa ByayT onpegensatbea 0b6nacTtbilo NPUMEHEHUSA MPUKNAAHOIO NPOTOKONA.

[daHHaga nprknagHaa nHTepnpeTupoBaHHaa KOHCTPYKLUMA NpedocTaBnseT HENPOTUBOPEYNBOE MHOXECTBO
reoMeTpuyecKkmnxX 1 ToONoJSIorM4ecknx obbeKkToB A onpegeneHna npegcraBneHn 0qHOCBA3HOW MOBEPXHOCTU,
COCTOSILLIMX U3 BJTIEMEHTapPHbIX N pefbedHbIX KPpUBbLIX U NoBepXHocTern. ODBHLEKTOM CaMOro BbICOKOIO YPOBHS B
HacTosileM cTaHaapTe sinsgetcst manifold surface shape representation. aHHbIM 06BbeKT orpaHuyeH. Or-
paHUYeHEe reoMeTPUYECKOW hopMbI OCYLLIECTBMSIETCH NOCPEACTBOM TOMOMNOMMYECKMX OOBEKTOB, TaKMX Kak vertex,
edge 1 face.

Tononornveckne obbLeKThLI HE AOMKHbI CYLLIECTBOBATEL BHE CBSI3W C COOTBETCTBYHOLLEW reoMeTpuveckon 0b-

J1dCTbHO.

[TpumedyaHwune— B HacTosiweM cTaHgapTe ncnonb3yoTes Bce 0b6bekTbl U Tunel no NCO 10303-511.



roOCTP UCO 10303-509—2009

EXPRESS-cneundgpukauus:

),
SCHEMA aic_manifold surface;

USE FROM aic topologicaly bounded surface; --1S0 10303-511

USE FROM geometric_ model schema ( -- 150 10303-42
shell based surface model);

USE FROM geometry schema ( --1S0 10303-42

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);
USE FROM product property representation schema ( --150 10303-41
shape representation);
USE FROM representation _schema ( --150 10303-43
mapped Iitem,
representation,
representation item,
representation _map);
USE FROM topology schema ( -- 150 10303-42
closed shell,
connected face set,
face,
open shell,
oriented closed shell);

(*
[TpumedyaHne— Cxembl, CCbIJIKW HA KOTOPble AaHbl Bbille, MOXHO HaWTW B Cregylwmx crtaHgaprax
komnnekca NCO 10303:

aic_ topologicaly bounded surface — HNCO 10303-511;
geometric._model schema — MNCO 10303-42;
geometry schema — NCO 10303-42;
product property representation _schema — NCO 10303-41;
representation schema — NCO 10303-43;
topology schema — VCO 10303-42.

4.1 OCHOBHbIe NMOHATUA U AoNYyLUEeHUSA

[1ns1 HezaBUCUMMOW peanusaLnm B cxeMax NpuknagHbIX NPOTOKONOB, B KOTOPLIX Ucnonb3yeTcs AaHHada [NAK,
npeaHasHavyeH obbekT manifold surface shape representation.

4.2 OnpeaeneHue obbvekta manifold surface shape representation cxembl aic_manifold surface

ObbekT manifold _surface shape representation onuceiBaeT dpopmy nnu vacTtb dopmbl 06bekTa product

nocpeaCcrBOM OIrpaHNHEHHDBIX AAIBYCBA3HbIX CbOpIVI.

[TpumevyaHwus
1 1ByCBSi3HbIE (DOPMbI TONONOMMHYECKN OrPaHNYEHbI TAKUM 0Dpa3om, 4TO AenaeT nx npurogHeiMmn AN BKITHOYEHUS

B NpeacTaBneHns crnowHeix ten. Hanpumep, B ABYCBA3HOW hopMe MakCUMyM ABe rpaHu (06bekTbl face) moryt nmetb
obuwee pebpo (06bekT edge).
2 ObbekT product He paccmaTpuBaeTCcs B HACTOSAILWLEM CTaHgapTe.
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ObbekT manifold surface shape representation sisnsgetcd nogtunom obbekta shape representation,
onpegenerHoro B 10303-41, KoTOpbIN COCTOUT U3 0AHOMO NN HeckornbKnx 0bbekToB shell based surface model.
Kaxabih 06bekT shell based surface model noctpoeH 13 obbekToB open shell n closed shell, koTopbie
ABNSILOTCH COBOKYNMHOCTAMKM 00 bekToB face. Ob0bekT connected face set, ssrsroLmncs cyneptunom 06 bLEKTOBR
open_shell n closed_shell, He goskeH bbITh peanuioaH. ObbekThl face Ncnonb3yT 06bLeKTHI edge 1 vertex;
BCE OHW OOJKHbI CCblNaTbCA Ha reoMeTpuyeckme obbekThl, TakMe Kak point, curve 1 surface. CeAsb Mexay
TOMONorMen U reoMeTpmen MoXeT ObITb YCTaHOBMNEHA NocpeACcTBOM 00bekTa face surface nnbo obbekta advan-
ced face B cootBeTcTBUN ¢ UCO 10303-511. 3T ABa BapmnaHTa oTNM4aoTCH BbIDOPOM AOMYCTUMbLIX NMOATUMNOB
0bbeKkToB point, curve v surface, a TaKke orpaHUYEHUAMU Ha CCbINKN Ha UX Ba30BbLIE reoMeTpuyeckmne 0O bLEKTHI.

[Tpumedadue—IllpeagcraBneHne obbekToB face_surface kak o6bekToB advanced_ face pekomeHgyeTcs ans
MOoJernen OAHOCBA3HbIX MOBEPXHOCTEN, MpeaHa3HavYeHHbIX AN NMPUMEHEHUS COBMECTHO C TBEPAOTElNbHbIMU MOAENS-
MW PaHn4YHOro npeacrasnenHus. VIHTerpauus takom mogenn oAHOCBA3HOW MOBEPXHOCTWU, HANPUMEP, B MOJErNb pacCLUu-
PEHHOIO rpaHn4HoOro npeacraenexHuns, onpeaenenHyo B NCO 10303-514 [1], byaeT npoLue.

Bce reomeTpuieckmne obbekTbl 4OMKHbI ObITh onpeaeneHbl Kak TpexXMepHble, 3a UCKNoYEeHNEM 0D BHEKTOR
OBYXMEPHOW reoMeTpUIn, UCNonbayeMbIX ANs onpeaeneHnst 00bLekTos peurve. VicnonssoBaHne 0gHOMEpPHbLIX 00 beK-
TOB cartesian_point He gonyckaeTcs.

HeorpaHnyeHHble reomeTpuiecke obbeKTbl A0MKHbI BbITb 0bpe3aHbl NocPeaCcTBOM TONOMOMMYECKUNX KOHCT-
PYKLUN.

2nemMeHThl item obbekta manifold _surface shape representation Takke MoryT ObITb 0ObeKTaMKM TUNA
mapped_item, onpeaeneHHsiMn B UCO 10303-43, nnn axis2_placement_3d. OHu ncnonbayoTea Ang obbegu-
HeHWs1 0 AHOro NNK HeckoJbKKX 00bekToB manifold surface shape representation B 0gvH HOBbIN OOBEKT mani-
fold surface shape representation.

MNpasuna WHERE B gaHHOM 0bbekTe orpaHn4mMBaloT UCNoNb3oBaHUE TUMOB AaHHbLIX AN 0O bEeKTOB, MMNOP-
TUpoBaHHbIX 13 MCO 10303-42 n UCO 10303-43 B COOTBETCTBUMN C MNPUBEAEHHLIMU BbilLe YTBEPXAEHUSIMA.
HekoTopble NpoBepKn TNa 00 BHEKTOB U OrpaHUveHWin onpeaeneHsl B crieayroLlmnx ABYX YHKLUUAX:

- msf curve check;

- msf surface check.

B dpopmanbHbIX yTBepKaeHUAX WR6 1 WR10, npnBeaeHHbIX HAXKE, 3TU PYHKUUM NPOBEPSIOT 0OBLEKTHLI curve
n surface Bcex obbekToB edge K faces, Bxogsauwmx B obnacte onpeageneHuss obbekta manifold sur-
face shape representation, 3a nckntouyeHnemM Tex, KoTopble cogepXaTcsl B AepeBe cCblIoK 0bbekTa advan-
ced face; reomeTpusa obvekta advanced face nposepsieTcs oTAenbHbIM HAbOPOM nMpaBun. PyHKUMN aBTOMaTK-
YeCKN OLIEeHNBAaOT BCe Da30BbIe reoMeTpuieckme o0beKThl, 451 Yero OHW BbI3bIBAKOTCH PEKYPCUBHO.

lMpumep — O6BeKM pcurve MoXxem ccbl/iambCs KaKk Ha 06bekm curve, mak u Ha o6bekm surface. ®yHKyus
msf curve check npogepsiem He MoJsIbKO 06beKkm pcurve, HO makKkxe e2o 6azoabie 2eomempudyecKue o6 beKmaoi.
lToamomy darnHast pyHKkyusi 6ydem ebi3bigamb He MOJIbKO cebs1, HO u pyHkyurwo msf_surface check.

[TpumevyaHus

1 B HacTosiwmn ctaHaapT He BKNKOYEHa PyHKUMA NpoBepkn 0b6bekToB point n nx 6a30BbiIX OOBLEKTOB curve W
surface. 310 obbACHAETCA TeM, YTO Ha Bce oObekTbl curve n surface n3a manifold surface shape representation
ccbinatoTest 0obekThl edge n face, NO3ITOMY NX NPOBEPKA OCYLWECTBNAETCA ABYMS YXKe CYLLECTBYHOLWMMU DYHKLUSIMM.

2 [MpuknagHoON NPOTOKON, UCMNONb3YIOWWA HACTOAWMN CTaHAAPT, AOMMKEH SIBHbIM 06pa3om paspewmnTb, YTOObI
ob6bekT shape representation mor 6biTb peann3oBaH kak 06bekT manifold surface shape representation.

EXPRESS-cneundnkaums:

)
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,
'AlC_ MANIFOLD SURFACE.MAPPED ITEM,
'AlC_MANIFOLD SURFACE.AXISZ PLACEMENT 3D1* TYPEOF (it))=1)))
WR2: SIZEOF (QUERY (it <* SELF.items |
SIZEOF ([AIC_MANIFOLD SURFACE.SHELL BASED SURFACE MODEL,
'AlC_MANIFOLD SURFACE.MAPPED ITEM']1* TYPEOF (it))=1))> 0;

0;
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WR3: SIZEOF (QUERY (mi <* QUERY (it <* SELF.items |
'AIC_ MANIFOLD SURFACE.MAPPED ITEM'IN TYPEOF (it)) |
NOT ((CAIC_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 |
'AlC_ 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',
'AlC_ MANIFOLD SURFACE.ORIENTED CLOSED SHELL,
'AIC MANIFOLD SURFACE.CLOSED SHELL
*TYPEOF (sh)) = 1))) =0))) =0;
WRS5: SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items |
'AlC_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 ('AlIC_MANIFOLD SURFACE.FACE SURFACE'IN TYPEOF (fa)) ))=0)))
=0)))=0;
WRG6: SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items |
'AlIC_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 ((CAIC_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 |

'AlC_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'INTYPEOF (fa))
OR

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

NOT (SIZEOF (JAIC MANIFOLD SURFACE.EDGE LOOFP,

'AlC_ MANIFOLD SURFACE.VERTEX LOOP]

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

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

'AlC_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 ((AlIC_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 |

‘AlC_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 |
'AlC_MANIFOLD SURFACE.EDGE LOOP'IN TYPEOF (bnds.bound)) |
NOT (SIZEOF (QUERY (oe cv <* QUERY (oe <*
elp fbnds\path.edge list|
‘AlC_MANIFOLD SURFACE.EDGE_CURVE'IN TYPEOF (oe.edge element)) |
NOT (SIZEOF (JAIC_MANIFOLD SURFACE.B SPLINE CURVE',
AlC_MANIFOLD SURFACE.CONIC/,
'AlC_ MANIFOLD SURFACE.CURVE_ REPLICA,
‘AlC_ MANIFOLD SURFACE.LINE',
‘AlC_ MANIFOLD SURFACE.OFFSET _CURVE 3D,
‘AlC_MANIFOLD SURFACE.PCURVE',
‘AlC_ MANIFOLD SURFACE.POLYLINE',
'AlIC_MANIFOLD SURFACE.SURFACE CURVE']™"
TYPEOF (oe_cv.edge element\edge curve.edge geometry))
=1)))=0)))=0)))=0)))=0))) =0;

WR10: SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items |
‘AlC_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 |
'AlC_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 |
‘AlC_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 |
'AlC_MANIFOLD SURFACE.EDGE LOOFP'IN TYPEOF (bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elp _fbnds\path.edge list|
NOT (('AIC_MANIFOLD SURFACE.VERTEX POINT'IN TYPEOF
(0oe.edge element.edge start))
AND
(AlIC_MANIFOLD SURFACE.VERTEX POINT'IN
TYPEOF (oe.edge element.edge end)))))
=0)))=0)))=0)))=0)))=0;

WR12: SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items |
‘AlC_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))
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OR

(SIZEOF (QUERY (elp _fbnds <* QUERY (bnds <* fa.bounds |
'‘AlIC_MANIFOLD SURFACE.EDGE LOOP'IN TYPEOF (bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elp fbnds\path.edge_list |

NOT ((SIZEOF ([AIC_MANIFOLD SURFACE.CARTESIAN POINT,
'AlC_ MANIFOLD SURFACE.DEGENERATE PCURVE/,
AlC_MANIFOLD SURFACE.POINT _ON CURVE/,
'AlC_MANIFOLD SURFACE.POINT _ON SURFACE'] * TYPEOF
(oe.edge element.edge_start\vertex point.vertex geometry))=1)
AND

(SIZEOF ([AIC_MANIFOLD SURFACE.CARTESIAN POINT,
‘AlC_ MANIFOLD SURFACE.DEGENERATE PCURVE/,
AlC_MANIFOLD SURFACE.POINT _ON CURVE/,
'AlC_MANIFOLD SURFACE.POINT _ON SURFACE'] * TYPEOF
(oe.edge element.edge end\vertex point.vertex geometry)) =1
))))=0)))=0))))=0)))=0)))=0;

WR13: SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items |
‘AlC_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'INTYPEOF (fa))
OR
(SIZEOF (QUERY (vip_fbnds <* QUERY (bnds <* fa.bounds |
'AlC_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;

WR14: SIZEOF (QUERY (sbsm <* QUERY (it <* SELF.items |
‘AlC_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'INTYPEOF (fa))
OR
(SIZEOF (QUERY (vip_fbnds <* QUERY (bnds <* fa.bounds |
'AlC_MANIFOLD SURFACE.VERTEX LOOP'IN TYPEOF (bnds.bound)) |
NOT (SIZEOF (JAIC _MANIFOLD SURFACE.CARTESIAN POINT,

‘AlC_ MANIFOLD SURFACE.DEGENERATE PCURVE/,
AlC_MANIFOLD SURFACE.POINT _ON CURVE/,
'AlC_MANIFOLD SURFACE.POINT _ON SURFACE"* TYPEOF
(vlp_fbnds\vertex loop.loop vertexivertex point.vertex geometry))
=1)))=0))))=0)))=0)))=0;

END ENTITY;

(*

Cboplwan bHblIE YTBEPAKAEHUA

WR1 — snemeHTbl item B manifold _surface shape representation gosmkHbl ObiTb 06bekTamn shell ba-
sed surface model, mapped item vnu axis2 placement 3d.

[TpumedyaHnwune— ObbekT axis2_placement _3d senaertcsa gonyctumblvm 006bekToMm mapped_item.map-
ping target. Utobbl gobaBnte 06bekT presentation B crnincok anementoB item o6bekta manifold _surface_sha-
pe_representation (cm. WR3 otHOCKMTENBHO AonycTumbiX 0O6bekTOB mapped item), o6bekT mapped_item.map-
ping_source.mapping_origin MoxeT ObiTb NMoObIM 0OBEKTOM, KOTOPbIM FrEOMETPUYECKM onpeaeneH B geomet-
ric representation context obbekta mapped representation. Ecnn gaHHbin 00bekT aABnseTcsa obbekTom axis2 pla-
cement 3d, To onepatop, oTobpaxawwmn obbekt mapped representation B 06bekT manifold surface sha-
pe_representation, cooTBeTcTBYET MaTpuue npeobpaszoBaHusl, B KOTOPOW paspelleHbl TONMbKO MNOCTynaTernbHbIE Nepe-
MeLEHNA ¥ BpaweHusi. Ecnn obbekT cartesian_transformation _operator 3d ncnonb3dyetca B kavecTBe 06bekTa map-

ping_origin, TO gonyckakTca MmacwrtabnpoBaHmne n 3epkarnnpoBaHue.
8




roCTP UCO 10303-509—2009

WR2 — no kpanHen mepe, oanH n3 anemeHToB item obbekTa manifold _surface shape representation
nokeH obiTb 00bekToM based surface model nbo o6bekToM mapped item.

WR3 — ecnun 06bekT manifold surface shape representation cogepxnut odbbekt mapped item, 1o
00beKkT mapped_representation 13 mapping_source A0/ KeH Takke ObITk 06bekToM manifold surface _sha-
pe representation.

WR4 — rpaHnua obbekta shell _based surface model, To ecTt ero atpndyTt sbsm_boundary, gonxHa

ObITb onpeaeneHa Tonbko nocpeacTsoM 06bekToB open shell, closed shell nnu oriented closed shell; nc-
nonb3oBaHne obbekToB oriented open_shell He gonyckaeTcs.

WRS5 — 0bbekT face gomkeH dbITh peanmiaoBaH Kak obbekT face surface, Bkntovada noatmn advanced face.
ObbekT oriented_face siBnsetca Hegonyctumoun peanusaumen obbekra face.

WR6 — Bce Ha3oBble reoMeTpuyeckme o0bEeKThI, Ha KOTOPbIE cChiTatoTca 00beKThl surface, OoOJTKHbI NPU-
CYTCTBOBATbL B AepeBe cchlfiok 0bbekTa advanced face nnbdo 6bITh gonycTUMbIMKU 0bbeKTamMu curve 1 surface.

O0bekT basis_surface n3 offset _surface nomxkeH obiTh 06eKTOM elementary surface, b_spline _surface,
offset surface, swept surface nnum surface replica.

ObbekT parent_surface n3 surface replica gomkeH obiTb 06bekTOM elementary _surface, b _spline sur-
face, offset surface, swept surface nnu surface replica.

ObbekT swept_curve 13 swept surface goskeH obITb 00beKkTOM line, conic, pcurve, surface curve,
offset_curve 3d, b _spline curve, polyline nnu curve_replica.

ATpunbyT self intersect ansa obvektoB b_spline surface n offset-surface gomkeH nmeTs 3HaveHne FALSE
mnn UNKNOWN.

[TpumedyaHne— Obbekt surface npoeepsietcs dyHkunen msf_surface _check Ha cooTBeTCTBME AAHHBLIM
OrpaHU4YeHnsM.

WR7 — 0bbekT bound 13 face bound, Ha kKoTopbIM ccelnaeTca obbekT face, 4OMKEH NPUCYTCTBOBATL B
nepese ccblnok obbekTa advanced face nnbo 66ITh 06bekToM edge loop nnn vertex_loop.

WR8 — reomeTtpuueckmne obbekThl orpaHndmBaroLlero obbekrta edge, 7o ecTb 06bekThl edge element 13
oriented edge, 4o KHbLI NMPUCYTCTBOBATL B AepeBe cchliok 0bbekTa advanced face nnbo ObITe 0OBHEKTOM
edge curve.

WR9 — obbekT curve, ncnonbayemsin 4ns onpegenieHns reometpum odbbekta edge, KOTOPLIA SIBMAETCS
obbekToM edge geometry 13 edge curve obbekTta edge, gorxkeH bbiTb 06bekToM b_spline curve, conic,
curve_replica, line, offset_curve 3d, pcurve, polyline, surface_curve nnu curve B gepeBe CChIJIOK 00beKTa
advanced face.

WR10 — Bce Ha30Bble reoMeTpUiecKne obbeKTbl, Ha KOTOPbIE CChiNTaloTCca 0O BbEKThI curve, A0MKHbI MPU-
CYTCTBOBAaThL B AepeBe cChiNok 0bbekTa advanced face nnbo aBNATLCA AonyCcTUMbIMU 0bbekTaMn curve 1 surface.

ObbekT parent_curve n3 curve_replica gomkeH boiTb 06bekTom line, conic, pcurve, surface curve,
offset _curve 3d, b_spline curve, polyline unu curve_replica.

ObbeKkT basis _curve us offset curve 3d gonxeH 6bITb 06bekTOM line, conic, pcurve, surface curve,
offset _curve 3d, b_spline curve, polyline unu curve_replica.

ObbekT curve 3d 13 surface curve gomkeH bbiTb 06bekToM line, conic, offset curve 3d,b spline cur-
ve, polyline nnun curve_replica.

Ob0beKT basis surface 13 surface curve gonxeH bbitb 00bektoMm b_spline_surface, elementary surface,
offset surface, surface replica nnn swept surface.

ObbekThl polyline gomkHBI coaepaTb, NO KpanHen Mepe, Tpu obbekTa cartesian_point.

ATpunoyT self intersect ansa obvektoB b_spline _curve n offset_curve 3d gonxkeH nmeTtb 3HaveHe FALSE
mnn UNKNOWN.

[Tpumedyanwune— ObbekT curve npoeepsietca hyHkunen msf _curve _check Ha cooTBEeTCTBME JAHHBLIM
OrpaHUYeHUusIM.

WR11 — 0ob6bekThl edge_start 1 edge end 13 edge aomkHbl NpUCYTCTBOBATL B AePEBE CCbITIOK 00beKTa
advanced face nnbdo bbITb 0bbekTamu vertex point.

WR12 — obbekT vertex_geometry 13 vertex, aBnsitolLMNCS YacTeio 0b0bekTa edge loop, AOKEH npu-
CYTCTBOBAaThL B AepeBe cchinok cbbekta advanced_face nnbo 6biTh 06beKTOM cartesian_point, point_on_curve,
point_on_surface nnu degenerate pcurve.

WR13 — o0bekT loop vertex n3s vertex loop gomkeH NpUCYTCTBOBATL B JepeBe CChINOK 0bbekTa
advanced face nnbo bbITb 06BLEKTOM vertex point.
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WR14 — obbeKkT vertex_geometry 13 vertex, BNAOWLNACA YacTbio 00bekTa vertex _loop, A0mMKeH Npy-
CYTCTBOBAaTh B AepeBe cchinok 0bbekTa advanced face nnbo 6bITh 00beKTOM cartesian_point, point_on_curve,
point_on_surface, unn degenerate pcurve.

HegopmanbHble yTBepXKaeHUS

IP1 — yacTb obbekta b_spline _curve, BxogsiLasa B Tononornyeckyo obnacTtb onpeaeneHnsa obbekra
manifold surface shape representation, He gomkHa camonepeceKkaTbCs.

IP2 — yacTb 06bekTa b_spline_surface, Bxoasiiasa B TononorMvyeckyto obnactb onpegeneHmnst oobekra
manifold surface shape representation, He gomkHa camonepeceKkaTbC.

IP3 — yacTb obbekTa offset _curve 3d, Bxoasiliasa B Tononorndyeckyo obnacte onpeaeneHnsa obbekTa
manifold surface shape representation, He gomKHa camMonepeceKkaTbCs.

IP4 — 4yacTb obbekTa offset surface, Bxogsdlulas B TononorMvyeckyro obnacTtb onpegeneHmnst obbekTa
manifold surface shape representation, He gomkHa camonepeceKkaTbCs.

IPS5 — ecnn 06bekT face MMeeT ToNbKO OAHY CBSI3AHHYHO BHELLIHIOW rpaHuLLy, TO COOTBETCTBYOLL MM OObEKT
loop gomkeH ObITh NpeacTaBneH Kak 0bbekT face _outer bound. Ecnnv Hapy)XHasi rpaHuLLa He SIBNISIETCHA CBA3AH-
HOW, TO He gonyckaeTcH Ucnonb3oBaHWe obbekTta face outer bound.

4.3 OnpeaeneHua byHKUMM cxeMbl aic_manifold surface

B naHHOM pasgene onncaHbl pyHKUUK, Heobxoammble ansa GopMynupoBaHUs orpaHUYeHn ans cxemsl
aic_manifold_surface. [laHHble pyHKUMKN NCNIONB3YHOTCA NPpU KOHKpeTu3aunm obbekta manifold _surface sha-
pe representation.

4.3.1 ®yHKkuma msf curve check

OyHkUMa nmsf _curve check npoeepsieT ak3eMnnsip obbekTa curve Ha AONYCTUMOCTb B KOHTEKCTE
manifold surface shape representation. Takke npoBepsaOTCA BCe reoMeTpuyeckme odbeKThbl, Ha KOTopbIe
ccblnaeTcs AaHHbIA 3K3eMnnsip obbekTa curve, Takume Kak gpyrme obbekTsl curve U surface.

lpumep — OOHUM U3 O2paHuUYeHUU, NpogepsieMbix OaHHOU (byHKUUel, S18rITemcst npoeepkKa, ycmaHo8Js1eH nu
¢hriaz camonepecevdeHuUs1 akzemnssipa ob6bekma b_spline curve Ha 3rnaqdeHue TRUE, FALSE unu UNKNOWN; dony-
cmumbsiMu ssarisiromest mosibKo 3HaveHust FALSE u UNKNOWN.

[To HEOOXOANMOCTU NPOBEPAEMBIN 3KIEMMNNSAP NCCNEeQYEeTCsl PEKYPCUBHO. 3TO 03HAYAET, UTO €CIN OObEKT
curve ccblflaeTcq Ha Apyron ob0bLEKT curve Kak Ha 6a3oByo UTX NOPOoXKAaoLLYHO KPUBYHO, TO BHOBbL BbI3bIBAETCH
dbyHKUMA msf curve check. Ecnun nmeetcsa ceelnka Ha 0bbekT surface, To BbidbiBaeTcs pyHKUMA msf _surfa-
ce_check. PekypcuBHbLIN NpoLECC 3aBEPLLIAETCS HA TaKUX TUNAX OOBbEKTOB, KOTOPLIE HE CChINAKTCH HA KaKkue-
nnbdo obbekThbl curve nnu surface.

CneaytoLume TUnbl KpUBLIX U UX NOATUMNBI OTHOCATCH K obnactu onpeaeneHust obbekta manifold _surface sha-
pe_representation 1 aBna0TCs, TakMmM 0bpazomM, AONYCTUMbBIMU BXOAHLIMW apryMmeHTamMmn AaHHOW PyHKLINKA:

-b spline curve;

- cohic;

- curve replica;

- line;

- offset curve 3d;

- pcurve;

- polyline;

- surface curve.

UeTkipe 13 yKkasaHHbIX TUMOB 00bEKTa curve cchlfnatTcd Ha 0a3oBbLIe UMM NOpoXKaatoLLmMe 0OBLEKThI curve.
B npvBeageHHOM HMXE CrUCKe YKasaHbl 40MYCTUMbIE CChINKN.

[TpwnmeyaHne— [aHHasa PyHKUMS MTPUMEHAETCA PEKYPCUBHO K TMNamM O0OBbEKTOB, MOMEYEHHbIX COOTBETCTBY-
loWwMmM 06pa3omM B NPUBEAEHHbIX HMXKE CMUCKaxX, YTOObl MPOBEPUTB MX CCbIMKM HA AONYCTUMbIE peanu3auun.

Ob1bekT parent_curve 13 curve replica n obbekT basis _curve 13 offset_curve 3d aonxHbl ObITb 0OQHOTO
N3 cneayrowmx TUMNOB!

-b_spline_curve;

- conic;

- curve_replica (pekypCnBHO);

- line;

- offset_curve 3d (pekypcuBHO);

- pcurve (peKkypCUBHO):;

10
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- polyline;

- surface_curve (peKkypCunBHO).

OOuH ak3eMnnsap B MHOXKecTBe anemMeHToB item 13 definitional representation, Ha KOTOPLIV CChINTaeTcs
o0bLEeKT p_curve vepes reference to curve, gosikeH ObITb OAHOMO N3 CNeayoLWmMX TUNOB;

- b spline curve;

- conic;

- curve_replica (pekypCUBHO);

- line;

- polyline.

ObbekT curve 3d 13 surface curve gosikeH ObITb 0QHOMo 13 cneayrowmnx TUNOB:

- b spline curve;

- Conic;

- curve_replica (pekypCUBHO);

- line;

- offset_curve 3d (pekypCUBHO);

- polyline;

-surface_curve (pekypcuBHO).

ObbekThl pecurve 1 surface_curve cchinatotcsa Ha 0bbekThl surface. PyHkMa msf _surface check BbI3bI-
BAETCS AN151 NPOBEPKK A0NYCTUMOCTN 3ThX 0bbekToB surface. ObbekT manifold surface shape representation
TpebyeT TaknX Xe orpaHUIeHiA Ha AoONYCTUMbIE CChINKK Ha 00BLEKT surface Anst 0OLEKTOB pcurve U surface_curve,
koTopble onpeageneHsl B NCO 10303-42.

HOonyctumbin 00bekT polyline gonkeH coaepkaTth, NO KpanHen Mmepe, Tpu obbekTa cartesian_point.

ATpnoyT self Iintersect onga 6u-cnnanHOBLIX U CMELLEHHbLIX reoOMeTPUYECKMX OO BEKTOB ACITKEH UMETh 3Ha-
yeHne FALSE nnn UNKNOWN.

HaHHaa dyHKuKA Bo3BpallaeT 3HaveHne TRUE, ecnin TUnbl BCceX CCbITOYHbIX reoMeTpUiecknx o0 bLEKTOB
npuHagnexart K obnactu onpegeneHnst oobekta manifold surface shape representation, a Takke ecnu Bce
orpaHNYeHus1 BbIMOJSIHEHBI, B NPOTUBHOM crny4vae oyHKLUMA Bo3BpaLlaeT s3HadeHne FALSE.

[MTpunumedyaHwne — JaHHasa dDyHKUNS HE NMPOBEPSAET NPABUNBHOCTb CCbINTOK OTHOCUTENBbHO TPEDOBAHUW,
ycTaHoOBNeHHbIX B NCO 10303-42. [MpoBepsoTca TONbLKO AONONHUTENBbHbIE TPeboBaHMSA, OTHOCAWMECH K 0BnacTn onpe-
nenexHnsa obbekta manifold surface shape representation.

EXPRESS-cneundpmnkaums:

)
FUNCTION msf curve check(cv : representation item): BOOLEAN;

(* HaHHasa dyHKUMSA NpoBepsaeT AoNYCTUMOCTbL KPUBOW B KOHTEKCTE MOAeN OAHOCBA3HOM NoBepXHOCTN. Obbek-
Tbl representation_item apnatoTca gonycTUMbIM BXOAHbIM apryMeHToOM JaHHOW byHKLWK, ogHaKo npearnona-

dCTCH, YUTO OHI ABJTAKOTCH OGBEI{THMI/I TWUlMa curve, B NpoTNBHOM cnyqae OaHHAA beHKLI,I/IFI BO3BpPdLLAET 3HAYE-
Hne « FALSE.

)
(* cnoXHble NnoaTUNbl 0OBbEKTa curve, KOTopble 0QHOBPEMEHHO ABNAIOTCA M 0ObekToM bounded curve n ogHUM U3
0OBLEKTOB conic, curve replica, line nnu offset_curve 3d, aBnsatoTcst HeAONYCTUMbIMU
)
IF SIZEOF ([AIC_MANIFOLD SURFACE.BOUNDED CURVE',
'AlC_MANIFOLD SURFACE.CONIC',
'AIC MANIFOLD SURFACE.CURVE REPLICA','AIC MANIFOLD SURFACE.LINE',
'AlC_ MANIFOLD SURFACE.OFFSET CURVE_3D'1* TYPEOF (cv))>1 THEN
RETURN(FALSE);
END IF;
(* 0bbeKkTblb spline curve He AOKHBI cCamonepeceKkaTbCs
%)
IF ((AIC_MANIFOLD SURFACE.B SPLINE CURVE'IN TYPEOF (cv)) AND
(cvib spline curve.self intersect=FALSE)OR
(cvib_spline curve.self intersect = UNKNOWN)) THEN
RETURN (TRUE);

11
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ELSE
(* conic u line siBNAOTCA ACNYCTUMBIMKW TUNAMKU 0ObeKTa curve
)
IF SIZEOF ([AIC_MANIFOLD SURFACE.CONIC', 'AlC_MANIFOLD SURFACE.LINE']
*TYPEOF (cv))=1 THEN
RETURN(TRUE);
ELSE
(* 0ObeKT curve replica gonmkeH ccbinaTteCs Ha AONYCTUMbIA ODBEKT curve
%)
IF 'AIC_ MANIFOLD SURFACE.CURVE_ REPLICA'IN TYPEOF (cv) THEN
RETURN (msf _curve check(cvicurve replica.parent curve));
ELSE
(* 0obbekT offset curve 3d He gomkeH camonepecekaTbCsi U O0MKEH CCbIaTbCsl HA AOMYCTUMbIA OOBEKT
curve; 0bbekT polyline He aBNsieTCA AonNycTUMbIM TUMOM 0ObeKTa basis curve
)
IF (('AIC_MANIFOLD SURFACE.OFFSET CURVE 3D'IN TYPEOF (cv))
AND
((cvioffset curve 3d.self intersect=FALSE) OR
(cvioffset curve 3d.self intersect = UNKNOWN))
AND
(NOT (AIC_MANIFOLD SURFACE.POLYLINE'IN TYPEOF
(cvioffset curve 3d.basis curve)))) THEN
RETURN (msf _curve check (cvioffset curve 3d.basis curve));
ELSE
(* 0OBEKT p_curve O0MKeH ccbllaTbCAa Ha AoNYyCTUMbIE 0OBbEKThI curve U basis surface
’)
IF 'AIC_ MANIFOLD SURFACE.PCURVE'IN TYPEOF (cv) THEN
RETURN ((msf curve check
(cvipcurve.reference to curvelrepresentation.items[1])) AND

(msf _surface check (cv\pcurve.basis surface)));
ELSE
(* 00BbeKT surface curve cchliaeTcs Ha 0b6bekT curve 3d 1M Ha oavH UNW ABa obbeKTa pcurve, Unn Ha
OAVH UNn ABa obbekTa surface, UNKU Ha OQMH K3 HUX; BCE CCbINMKU AO0STKHbI ObITh 40NYCTUMbIMU
)
IF 'AIC_MANIFOLD SURFACE.SURFACE CURVE'IN TYPEOF (cv) THEN
(* ecnin ccblfika Ha OOBEKT curve SIBNSETCS NpaBUIIbHON,
TO NMPOBEPAITCA TakKe oCcTallbHble
)
IF msf_curve check(cvisurface curve.curve 3d) THEN
REPEAT 1:=1TO SIZEOF
(cvisurface curve.associated geometry);
(* BbINONMHAETCH ANsl 04HOTro Uk ABYX 00beKToB associated geometry:
)
IF 'AIC_MANIFOLD SURFACE.SURFACE'IN
TYPEOF (cvisurface curve.associated geometry[i]) THEN
IF NOT msf surface check
(cvisurface curve.associated geometry [i]) THEN
RETURN (FALSE);
END IF;
ELSE
IF 'AIC_MANIFOLD SURFACE.PCURVE'IN TYPEOF
(cvisurface 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
(* 0bbekT polyline gorkeH cogepkaThb, Mo KpanHen mepe, Tpu obbekTa 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;
(* s3HayeHne FALSE Bo3BpallaeTcs, ecnn apryMeHT cV He ABNAeTCA A0NYCTUMbIM OOBbEKTOM curve
%)
RETURN (FALSE);
END FUNCTION;

(*

OI'IDED,EJ'IEHI/IFI dPryMEHTOB

cVv (BXoOHOW napamMeTp) — obObeKT representation_item, KOTOpPbLIA NO NPEANONIOKEHNIO ABNSAETCHA 00beK-
TOM curve, NpoBepsieMbln Ha AONYCTUMOCTL B KOHTeKCTe 0bbekTa manifold _surface shape representation.

BOOLEAN (BbixoaHo napameTp) — umeeT 3HadeHne TRUE, ecnn o0beKT representation_item sisnsietcs
OonNycTUMbIM OOBLEKTOM curve; B NPOTUBHOM cny4yae nmeeT 3HadeHne FALSE.

4.3.2 ®yHkUuMAa mst _surface check

OyHKkuMA mst surface check npoeepsieT ak3emMnnap obbekTa surface Ha A0NYCTUMOCTE B KOHTEKCTE 0O beKTa
manifold surface shape representation. Takke npoBepsOTCA BCe reoMmeTpuyeckne obbekThl, Ha KOTopble
cChlflaeTcs AaHHbIA ak3eMnnsap obbekTa surface, Takue Kak apyrue obbLekTol curve U surface.

lpumep — OOHUM U3 O2paHuUYeHUU, NpoeepsieMbIX OaHHOU PyHKUUeU, s1851s1emcs rpo8epKa, yCmaHO8J/1eH 11U
¢hriaz camonepecedeHust akzemnnspa obbekma b_spline_surface nHa 3HayenHue TRUE, FALSE unu UNKNOWN;
donycmumbiMu sigrisiromcest mosibko 3HaqdeHust FALSE u UNKNOWN.

[Tpy HeobXoAMMOCTW NPOBEPAEMbLIA 3K3EMNSAP 0ObeKTa nccneayeTcst PEKYPCUBHO. 3TO O3HAYAET, UTO
ecnn obbekT surface ccolaeTcst Ha gpyro o6bLeKT surface kak Ha 6a30BYO UMK MOPOXKAAOLLYH NOBEPXHOCTS,
TO BHOBb Bbl3blBaeTcAa pyHKUMS msf _surface check. Ecnin nmeeTtcs cebinka Ha 00 bEKT curve, TO BbI3bIBAETCH
dbyHKUMA msf _curve check. PekypCcrBHbLIN NpoLECC 3aBEpLUIAETCA Ha TaknUX TUNax oObeKTOB, KOTOpbIE HE CChina-
IOTCA Ha Kakne-nmbo obbekThl curve nnu surface.

CneayoLine TUMbI NOBEPXHOCTEN N UX NOATUMNbI OTHOCATCS K 0bnacTtu onpeaeneHus obbekta manifold _surfa-
ce shape representation v spnsatoTcs, Takum ob6pasom, 4ONYCTUMbIMK BXOAHbIMU apryMmeHTaMn JaHHOW OYHK-
LN

-b spline surface;

- elementary_surface;

- offset surface;

- surface replica;

- swept surface.

[1Ba 13 aTKX TUNOB 0bbekTa surface cchinatTcs Ha 6asoBble NNK NopoxaatoLne obbekTol surface. ObbekT
parent surface v3 surface replican obbekT basis surface 13 offset surface gomkHbl ObITb OQHOTO U3 Clie-
OYIOLMX TUNOB:

-b spline surface;

13
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- elementary surface;

- offset_surface (pekypCrBHO);

- surface_replica (pekypCUBHO);
- swept surface.

[TpwnmeyaHne— [aHHasa PyHKUMS MTPUMEHAETCA PEKYPCUBHO K TMNamM O0OBbEKTOB, MOMEYEHHbIX COOTBETCTBY-
lowmmMm 06pa3omMm B NPUBEJEHHOM Bbille CNCKe, YTOObl MPOBEPUTH MX CCbIMKM Ha OONYCTUMbIE peanu3auun.

ObbekThl swept _surface ccoinaetca Ha 06bekThl curve. PyHKUMA msf _curve check Bhi3biBaeTCs AnNS
MPOBEPKN AONYCTUMOCTU 3TUX 00BbeKTOB curve. ObbekT manifold surface shape representation Tpebyet Ta-
KX e orpaHn4eHn Ha AonycTUMbIe CChINTKM Ha U30rHYThIe KpuBble, koTopble onpeaeneHsl B MCO 10303-42. Bee
0b6BLEKTbI curve, oTHocsILLMeca K obnacTtn onpeaeneHns obbekta manifold surface shape representation,
aonyctuMmel Kak 0bbekThl swept_surface.swept curve.

ATpnoyT self intersect anga 6u-cnnanHoOBLIX M CMELLEHHBLIX FeOMETPUYECKMX OO BEKTOB AOJKEH UMETL 3Ha-
yeHne FALSE nnn UNKNOWN.

LdaHHas doyHKUMS Bo3BpallaeT 3HadeHne TRUE, ecn TUnNbl BCeX CChINTOYHBIX TEOMETPUYECKNX OO BEKTOB
npyuHagnexat K obnacTtu onpegenennst oobekta manifold surface shape representation v Bce orpaHn4eHus
BbIMOSHEHBI, B NPOTUBHOM cliyvae oyHKUMS Bo3BpallaeT 3HavyeHune FALSE.

[Tpunmeyadune— [daHHasa PyHKUNA HE NPOBEPSAET NPAaBUIBHOCTL CCbINOK ¢ ydeTom TpeboBannn NCO 10303-42.
[TpoBepsAdTCA TONbKO AONONHUTENbHbIE TPEOOBAHUA, KOTOPbIE NMPeabsBNATCA B 0bnactm npumeHeHuss obbekTa
manifold surface shape representation.

EXPRESS-cneundpumkaums

")
FUNCTION msf surface check (surf: surface) : BOOLEAN:;
(* daHHasa yHKLMS NpoBepsieT A0NYCTUMOCTb 00beKTa surface B KOHTEKCTE MOAEN TN OAHOCBA3HOW MOBEPXHOCTU.
¥)
(* 0bbekTbl elementary surface sisBnsitoTCa AONYCTUMbIMU TUNAaMK 0bbeKkTa surface
")
IF 'AIC_MANIFOLD SURFACE.ELEMENTARY SURFACE'IN TYPEOF(surf) THEN
RETURN (TRUE);
ELSE
(* 0b6beKkT swept surface oMmKeH UMETb AONYCTUMYH U3OTHYTYHO KPUBYHO
*)
IF 'AlIC_MANIFOLD SURFACE.SWEPT SURFACE'IN TYPEOF (surf) THEN
RETURN (msf _curve check(surf\swept surface.swept curve));
ELSE
(* 0bbekT offset surface He goSIKeH camonepeceKkaTbCsl U JOIMKEH CCblNaThCsl HA AONYCTUMbINA OO BEKT
surface
")
IF ("AIC_MANIFOLD SURFACE.OFFSET SURFACE" IN TYPEOF (surf)) AND
(surf\offset_surface.self intersect=FALSE) OR
(surf\offset surface.self intersect= UNKNOWN)) THEN
RETURN (msf _surface check (surf\offset surface.basis surface));
ELSE
(* 0O6BbekT surface_replica gomkeH UMeTb A0ONYCTUMBIV NopoXaaoLLn 0bbLeKT surface
")
IF "AlIC_MANIFOLD SURFACE.SURFACE REPLICA'IN TYPEOF (surf) THEN
RETURN (msf _surface check (surfisurface replica.parent _surface));
ELSE
(* 0bbeKkT b_spline surface He goSkeH camonepeceKkaTbCH
*)
IF ((AIC_MANIFOLD SURFACE.B SPLINE SURFACE'IN TYPEOF (surf)) AND
(surf\b_spline surface.self intersect = FALSE) OR
(surfib_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:

(*

OI'IDED,EJ'IEHI/IFI dPryMEHTOB

surf (BxoaHoM NnapameTp) — obbeKT surface, KOTOPLIN NPOBEPSIETCS HA AONYCTUMOCTL B KOHTEKCTE 0DbeKTa
manifold surface shape representation.

BOOLEAN (BbixogHoW napameTtp) — umeeT 3HaveHne TRUE, ecnn obbekT surface siBnseTca 40NYyCTUMBIM;
B MPOTUBHOM cliydae MeeT 3HaveHne FALSE.
)
END SCHEMA:; --aic _manifold surface
(*
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[MpunoxeHwne A
(obsa3aTenbHOE)

COKpaLIJ,eHHOG HauMeHoOBaHUe obbeKTa
CokpalleHHOe HanMeHOBaHue 0bbekTa, YCTAHOBMEHHOIO B HACTOSIWLEM CTaHaapTe, npuBeaeHo B Tabnuue A.1.
TpeboBaHMsA K NCMONMb30OBAHMIO COKpaLLEHHbIX HAMMEHOBaHUM ODBbEKTOB codep)katcs B MeTogax peanu3auunm, onmcat-

HbIX B COOTBETCTBYHOLWMX cTaHgapTax komnnekca NCO 10303.

Tadbnwuwya A1 — CokpalweHHoe HaMMeHOBaHue obbeKTa

HaunmeHoBaHue obbekTa CoKkpalleHHOEe HAauMEHOBaHUE

MANIFOLD SURFACE SHAPE REPRESENTATION MSSR
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[MpunoxeHune B
(oba3aTenbHoOE)

Peructpauna uHdopmaLMoHHOTo ob6bLeKTa

B.1 O603Ha4YeHne AOKYMEeHTa
na obecneveHns 0gHO3HAYHOIO 00603HAYEHUSA MHPOPMALNOHHOIO ODBbEKTA B OTKPbITOW CUCTEME HACTOSILWLEMY
cTaHgapTy NPUCBOEH Cneayiowmun naeHTngukaTop obbekTa:

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

Cmbicn gaHHoro obosnadveHuns ycranoeneH B NCO/M3K 8824-1 n onucan B NCO 10303-1.

B.2 Obo3Ha4vyeHne cxemMbl

[nsa obecnevenHnsa ogHO3HAYHOIO 0603HAYEHNSA B OTKPbLITOW MHDOPMALMOHHON cucTteme cxeme aic manifold sur-
face (cm. pasgen 4) npuceoeH cnegyrowmn naeHTndurkaTop obbekra:

{ iso standard 10303 part (509) version (1) object (1) aic-manifold-surface (1) }

Cmblicn gaHHoro obosnaveHunst ycranoeneH B NCO/M3K 8824-1 n onucan B NCO 10303-1.
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[MpunoxeHnune C
(cnpaBo4HoOe)

EXPRESS-G gnarpamMmmbl

Ouarpammel, npnBegeHHble Ha pucyHkax C.1n C.2, nony4eHbl n3 cokpauweHHoro nuctuHra oM Ha a3bike EXPRESS,
onpeneneHHoro B pasgene 4. B anarpammax ucnonb3oBaHa rpadoudeckass Hotaunsa EXPRESS-G asbika EXPRESS.
Onncanne EXPRESS-G yctaHoeneHo B ICO 10303-11, npunoxenue D.

[TpnmevaHus

1 lNprBegeHHbIE HWXKE BbIDPAHHBLIE TUMbI UMMOPTUPYIOTCH B paclwmnpeHHbIn nMMCTUHT NMAK B COOTBETCTBUIM C NpaBU-
namm HesiBHbIX MHTepdencoB no NCO 10303-11. B HacTosilwem ctaHgapTe 3TU BblIDpaHHbIE TUNbI B APYIMX 0BbeKTax He
NCMNOJIb3YITCA:

- 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 [lpyvBeaeHHbIe HMXE BbIDpaHHbIE TUMbI UMMNOPTUPYIOTCA B paclumperHbi NMCTUHE MK B COOTBETCTBUKM C NpaBu-
namm HesiBHbIX nHTepdenco no MCO 10303-11. B HacTosawem cTaHgapTe 31U BbibpaHHbIe TUMbI B Apyrmx obbekTax He
NCNONb3YKTCA U HE NpeaHas3Ha4vYeHbl Anst HE3aBUCUMOW peanmnsaunm;

- composite curve;

- composite curve on surface;

- composite curve segment;

- oriented face;

- oriented open shell.
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PucyHok C.1 — 1K manifold_surface _shape_representation B popmate EXPRESS-G (gnarpamma 1 n3 22)
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lane angle I
P easums ~
|
o

T "]
: : geometric set :
1 1 i
13 select !
L.L J

4,22
point

7,17
curve

14,18
surface

PucyHok C.2 — 1K manifold_surface _shape representation B popmare
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geometric
representation item

(DER)dim

45 . ¥ O
point

5,29
direction

5,36
vector

5,55
placement

6,64
cartesian transformation
operator [

7,47
curve

14,51
surface

shell based surface model

18,38
edge curve

sbsm boundary S[1:7]

20,40
face surface

18,42
vertex point

YA CNCNC N NN\

PucyHok C.3 — K manifold _surface shape_representation B dpopmare EXPRESS-G (gnarpamma 3 n3 22)
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22

C 4,22 (2.18) )
C 4,57 (3) )

degenerate pcurve

cartesian_point

4,3 (4,5, 6, 8,
9, 10, 17)
[ @
1
> [rmmmmm—m—————— "]
| | coordinates L[1:3] _1 .
C *cartesian_point ————C] length_measure |
Lecmmmmmmmme 3
7,17
curve
basis_curve
| Femmm——————— m
@ point_on_curve point_parameter | :
— parameter value ,
L e e e e o 2
point parameter u
@ point_on_surface point_parameter v
basis_surface 14,18
surface
basis_surface 14,18
9 degenerate_pcurve *reference to curve surtace
1,15
definitional _
representation
@
evaluated equivalent_point 4.3 )
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C 55 (5,6) ) ( 5,29 (3) ) Cs,s (5, 6, 12, 14) )

- *direction_ratios L[2:3]
*direction
U

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

. _ r "

magnitude 1 I

vector (1 length_measure |
1 1

J

C 5,55 (3) )

location 4.3
placement cartesian_point
1
axis ____________ | 5,5{
O axis1_placement (DER)z direction

@
5,6

direction
( 5,23 (16) )

ref_direction 55
] axis2_placement 2d | (DER)p L[2:2] direction

@
5,6
direction

C 5,1 (8) )

*axis
L T TTTTTT 9,9
@ axis2 placement 3d _r_el‘__cl '[e_C_t'ED ______ direction

(DER)p L[3:3] 5.6

C 5,2 (8,15) ) direction

PucyHok C.5 — MK manifold _surface shape_representation B dhopmare EXPRESS-G (gnarpamma 5 ns 22)
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( 6,53 (22) )

2
connected face set Cts_faces S[1:7] 20,20

face
C 6,21 (9,21) )

open_shell

@
*open shell element
([

orientation

oriented open shell

(DER)(RT)cfs faces S[1:7]

20,20
face

closed shell

*closed shell element

oriented closed shell orientation -

C 6,19 (9,21)

(DER)(RT)cfs faces S[1:7]

20,20
face
(626012 ) ( 66423 )
axis
C 5,5
| A direction
C ¢ i i axis2
cartesian_transformation :::::::f____:
operator -:4,3 |
local_origin cartesian_point
1 b O
scale
(U
(DER)scl

e e G
operator_3d direction
@
(DER)u L[3:3] 5.6
direction

NIZANDY NN/ AN

C 6,16 (16) )

PucyHok C.6 — 1K manifold_surface _shape representation B dopmarte EXPR
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7,17 (2,4, 11, 12,
13 16, 18)

)CEaD

1
curve

1

( 7,45 (12) )

bounded pcurve

bounded surface curve

OCTP UCO 10303-509—2009

8,31
line

8,58
conic

12,32
pcurve

13,34
surface curve

12,49
offset curve 3d

12,48
curve replica

N AN N N AN

9,33
polyline

10,43
b spline curve

11,59
composite_curve

PucyHok C.7 — K manifold_surface shape_representation B dhopmare EXPRESS-G (gnarpamma 7 n3 22)
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C 8,7 (16) ) C 8,31 (7) )

4,3

line *dir

*
L®
—

i

5,10
vector

cartesian_point )

C 8.58 (7) )

S,

1
5,2
axis2 placement 3d

axis2 pblacement 2d >

conic

1 position

, radius
@ circle
semi_axis_1 - © F i —— -
" i
® . | positive_length_ "
semi_axis 2 1 measure :
L- I N - EEL--EhE BN I N . J
O e
semi_axis
> hyperbola semi_imag_axis
r ------------ 1
*focal dist . :
® parabola @ length_measure ,
1 1
U -

PucyHok C.8 — 1K manifold_surface_shape representation B dpopmare EXPR
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points L[2:7]

polyline

4,3

cartesian_point

e

. -1

6.21 I I
open_shell ! parameter_value

1 1

i .
6,19 4.3

closed shell cartesian point

PucyHok C.9 — K manifold_surface shape_ representation B chopmare
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C 10,43 (7) )

@ control points_list L[2:7]
A[O:upper_index_on_control points]
1 degree
: @
curve_form I
1
closed curve L Ll =l
@
self intersect ~
(DER)upper index on control points ~

C uniform_curve

@ quasi_uniform_curve

bezier curve

4,3

cartesian_point

r HE
b_spline_curve knot_spec -
C with Knots 4 kmotbpe
e ee e e = AL .J
*knot multiplicities L[2:7]
(DER)upper_index_on_knots S

*knots L[2:7] I

rational *weights_data L[2:7]

b spline curve —

(DER)weights A[O:upper_index_on_control points]

PucyHok C.10 — 1K manifold_surface shape_ representation B goopmare
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C 11,59 (7) )

self intersect

@
composite_curve (DER)n_segments -~
(DER)closed curve A

*segments L[1:7]
(INV)using curves B[1:7]

- transition ,- ____________ —
| 1

composiie_ .
curve_segment same_sense I transiton_code ! I
— . 1
® e — e

*narent curve

founded item @ 11,28 (11) )

composite (DER)basis_surface S[0:Z]
curve on surface

14,18
surface

C 11,4 (14) )

____________ -
1
1
1
1
______ 1
1,27
representation
item
11,28

founded item
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C 12,8 (13,14) ) C 12,32 (7) )

basis surface 14,18
@ surface
pcurve
1,15
- difinitional _
reference_to_curve representation
7,45
bounded pcurve
C 12,49 (7) )
(L
offset_curve 3d basis_curve 717
curve
G I
self untersect distance O} length_measure !
o " I
- o
*ref_direction 5.6
direction
C 12,48 (7) )
(L
*narent curve
p ) 7’17
curve
*transformation . 6,26 .
cartesian_transformation
operator

PucyHok C.12 — MK manifold_surface_shape representation B opmate EXPRESS-G (anarpamma 12 n3 22)



7,46
bounded surface curve

( 13.9 (14) ) C 13,34 (7) )

*curve 3d
surface curve —

*associated geometry L[1:2]

OCTP UCO 10303-509—2009

12,8
pcurve
14,18
surface
=== === T
*master_representation preferred_ : :
@ surface_curve_ ' )
representation 1 1
R L L LT 13
(DER)basis_surface S[1:2] 14.18
surface
C seam_curve
intersection curve
PucyHok C.13 — lMNUWK manifold_surface_shape_representation B popmare EXPRESS-G (gnarpamma 13 ns 22)
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14,18 (2, 4, 11, 12, 13,
16, 20) C 14,51 (3) )

1 | |
5,10 5,0
15,60 vector direction

elementary_surface

16,50 16,35
offset surface swept surface
16,52 17,44
surface replica b spline _surface

1
@ bounded surface

C 14,30 (1) )

N ) r ------------ 1
geometric _ I
representation_ dimension_count |
i

context i J

12.8 11,4 13,9

pcurve composite_ surface curve
curve on_surface

PucyrHok C.14 — T1K manifold_surface _shape representation B opmare EXPRESS-G (gnarpamma 14 n3 22)
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position 5,2
elementary_surface axis2_place

ment_3d

1

s radi
cylindrical surface adius
@
Ir- I BN BN -l D B BB BEE EE e 1I
. radius it

spherical_surface (y  Ppositive_length_ :
| measure :
L- I . . ----- J

major _radius

toroidal_surface minor_radius

degenerate select outer

toroidal surface —

r ------------ ﬂ
i i
conical surface C length measure :
i i
T -t
r ------------ 1
' i I
semi_angle ~ plane angle .
. measure :
i ot

PucyrHok C.15 — 1K manifold_surface_shape representation B opmarte EX
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C 16,35 (14) )

@
swept curve
p ] 7! 1 7
curve
1
SuU rface_of_ eXtrUSion_aXiS 5,10
— linear_extrusion vector

surface of axis_position 5,23
revolution axis1 placement

NN AN AN

(DER)axis_line 8.7
line
C 16,50 (14) )
@
basis surface
surface
self intersect
B . v k
O distance (U length measure :
b 3
*narent surface 14.18
@
6,16
cartesian _transformation
operator 3d
C 16,52 (14) )
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u_ degree ~
b_spline_surface v _degree
— (U
1 control points list L[2:7] L[2:7] 4.3
cartesian point
DER)v_upper -
(DER)v_upp ~
e mm—————— T
surface_form l b spline I
J closed - surface form I
— ® T L J
v_closed
@
self intersect
— @
DER)u upper
(DER)u_upp ~
(DER)control_points A[Q:u_upper] A[O:v_upper] 4.3
cartesian_point
.
~ quasi_
uniform surface
.
*u_multiplicities L[2:7]
b spline surface @
@ with _Kknots v_multiplicities L[2:7]
*u_knots L[2:7] o I }
*v_knots L[2:7] ! parameter_value !
L 3
(DER)knot u upper ~
(DER)knot_v_upper ~

rational

knot spec

*weights data L[2:7] L[2:7]

b spline surface

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

PucyHok C.17 — K manifold_surface shape representation B dpopmate EXPRESS-G (gnarpamma 17 ns 22)
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C 18,62 (22) ) C 18,42 (3) )
C 18,24 (18.19) )

@ @ @
.
@ @
vertex geometry
edge start edge end
4,22
point
@
1
edge geomet

edge curve 3°9 i 7,17 )

® curve

Y Saimne_sense

C 18,38 (3) )

*edge element
oriented edge ;g 1 ;
C C :

orientation
C 18,11 (18,21) )
18,24
vertex )
C 18,13 (19) )

(DER)(RT)edge start
PucyHok C.18 — K manifold_surface _shape representation B opmare EXPRESS-G (gnarpamma 18 n3 22)
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C 19,14 (21) ) ( 19,41 (22) )

@ ( 4
edge list L[1:7]U 18,13
(L

*path _element

oriented_path orientation ()
@

(DER)(RT)edge list L[1:7]U 18,13
oriented edge
DER
edge _loop ( ne C

@

@
C 19,25 (20) ) C 19,63 (22) )
@ @
1
@ vertex loop 00p_vertex 18,24 )
vertex

PucyHok C.19 — lK manifold_surface shape representation B dpopmate EXPRESS-G (gnarpamma 19 n3 22)
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C 20,12 (20,21) ) C 20,39 (22) )

o 9o
bound 19,25
face bound loop

orientation
(L

[
face outer bound

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

*pbounds S[1:7]

ECEN
3 )

( 20.40
°

1
face geomet
) face surface -9 Y C 14,18 )
surface

same_sense
(U
@

advanced face

*f | t
() oriented face ace_slemen 20,20 )
B face
J)orientation
(DER)(RT)bounds S[1:7] 20,12
face bound

PucyHok C.20 — lMK manifold_surface shape representation B opmare EXPRESS-G (gnarpamma 20 n3 22)
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T I U bt of covarcinie L
10 reversible list_of reversible
' topology . G topology item :
T T -
L[0:7]
U ot ot covarcinla . R I
1 set of reversible - reversible -
: topology item : S[0:7] c! : fopology item :
T J T .|
18,11
edge
19,14
path
20,20
face
20,12
face bound
6,19
closed shell
6,21
open shell
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C 22,61 (1) )

@
fopological
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
(cnpaBo4HOE)

MaLlnHHO-U HTepnpetTnpyemblie rIMCTUHTA

B gaHHOM npunoXeHuw npuBeaeHbl CCbINTIKM HA CauTbl, HA KOTOPbIX HAXOoOATCA NMUCTUHIN HAMMEHOBAHUN ODBbEK-
TOB Ha A3blke EXPRESS n cootBeTCTBYOWMX COKpaLLEHHBIX HAMMEHOBAHUW, YCTAHOBIIEHHbIX B HACTOALWEM CTaHOapTe.
Ha atnx xe cantax HaxogAatcsa NUCTUHIKM Bcex EXPRESS-cxeMm, yCTaHOBMNEHHbLIX UMM HA KOTOPble OAKTCHA CCbINKN B
HaACTOSILWLEM CTaHaapTe, 663 KOMMEHTAPUEB N APYIroro NOSICHALWLENO TEKCTAa. T NIUCTUHIM AOCTYNHbI B MALUMHHO-UHTEP-
npeTupyemon chopme n MoryT BbiTb NoNyveHbl No cregyowmm agpecam URL:

cokpauweHHble HanmeHoBaHusA: http:// www.mel.nist.gov/div826/subject/apde/snr/
= XPRESS: http://www.mel.nist.gov/step/parts/parts509/1S/
"Ipy HEBO3MOXHOCTM JOCTYMa K 3TUM cantam Heobxoanmo obpatntbes B LeHTpanbHbin cekpetapuat NCO nnu
HenocpeacTBeHHO B cekpeTtapuat NCO TK184/T1K4 no agpecy anekTpoHHOWU MouThl. scd4sec@cme.nist.gov.

[TpnmedyaHwuwe— VHdopmauwsa, npeactaBrieHHass B MaWMHHO-UHTEPNPETUPOBAHHOM BMAE MO yKa3aHHbLIM
Bbilwe agpecam URL, asnseTtca cnpaBovyHon. ObsA3aTenbHbIM SABASAETCA TEKCT HACTOSILWEro craHgapTa.
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[MpunoxeHnue QA
(cnpaBo4HOE)

CBegeHUA 0 COOTBETCTBUM CCbINMOYHbIX MeXAayHapoaHbIX CTaHOApTOB
CCbINMOYHbIM HaLUoOHanbHbIM cTaHAapTaMm Poccumnckon ®@egepanun

Tabnwuua OA.1

OBo3HAYEeHUE CChINOYHOroO
MEXOYHAPOOHOro craHgapra

CTeneHb COOTBET-
CTBUA

Obo3HavyeHne 1 HaMMEHOBAHWE COOTBETCTBYIO-
Lero HaUuuoHAanbLHOro craHgapra

MCO/M3K 8824-1.1998

IDT

[OCT P NCO/M3K 8824-1 — 2001 UHdpopmaunoHHasn
TexXHonorna. AbctpakTtHas CMHTakCU4eckas HoTaunsa Bepcun

oavH (ACH.1). Hacte 1. Cneundurkaums 0CHOBHOW HOTALUUK

MCO 10303-1:1994

[OCT P NCO 10303-1 — 99 Cucrtembl aBToOMaTnU3aumnmn
Npon3BOACTBa U UX uHTerpauus. NpegctaBneHne gaHHbIX 06
n3genmm n obmeH atTmmun gadHbimu. Yactb 1. Obwme npea-
CTaBNEHUA U OCHOBONOMarawwme nNpuHUMNbI

MCO 10303-11:1994

[OCT P NCO 10303-11 — 2000 Cucrtembl aBTOMaTM3a-
UM NPON3BOACTBA U UX nHTerpauus. [peagctaBneHmne aaH-
HbIX 00 nagennm n obmeH 3TnMK gaHHeiMn. Yacte 11. MeTo-
Abl onucanus. CnpaBovHoOe PyKoBOACTBO NO A3blky EXPRESS

MCO 10303-41:1994

[OCT P NNCO 10303-41 — 99 Cucrembl aBTomatniaumm
Npon3BoaCcTBa U X nHTerpaums. lNpeacraBneHne gaHHbIX 06
n3genmm n oomeH aTumMm gaHHbiMn. YacTtb 41. VHTerpupo-
BaHHble 0006 EHHbIE pecypcbl. OCHOBbLI ONUCaHUA U MOJ-
OEPXKN n3genum

MCO 10303-42:1994

MCO 10303-43:1994

[OCT P NCO 10303-43 — 2002 Cucrembl aBToOMaTU3a-
LM NPOU3BOACTBA U UX MHTerpauns. [lpeacraBneHne aan-
HbIX 00 nagenum n obmeH 3TMMK aaHdbiMKU. YacTtb 43. VHTer-
PUPOBaHHbIE 000DLWEHHbIE pecypcbl. CTPYKTYPblI NpeacTas-
NeHnN

MCO 10303-202:1996

MCO 10303-511:2001

[OCT P MNCO 10303-511—2006 Cucrtembl aBTOMaTU3a-
LMK NMPOU3BOACTBA U UX uMHTerpauus. [lpeacraBneHne gan-
HbIX 00 n3gennum n odbmeH 3aTumun gaHHbimn. Yactb 511. MNpu-
KNagHble MHTEPNPETUPOBAHHBbIE KOHCTPYKUMW. Tononorn4vec-
KW OrpaHn4veHHasl NOBEePXHOCTb

COOTBETCTBUNA CTaHAAPTOB.

- IDT — naeHTu4HbIE CTAHOAPTHI.

* COOTBETCTBYHOLWMN HAUMOHANbHLIN CTaHAaPT OTCYTCTBYET. 1O ero yrBepXaeHnsa pekoMeHayeTcs UCnornb3o-
BaTb NEPEBOA HA PYCCKMW A3bIK OAHHOIO MexayHapoaHoro craHgaprta. [lepeBoa AaHHONo mMeXxgyHapogHoro CTaH-
naprta Haxoautca B PepeparnbHOM MHPOPMALMOHHOM (POHAE TEXHUYECKUX PErnameHToB U CTaHOapTOB.

[TpumedyaHne— B HacTosweN Tabnmue UCnonb3oBaHO cneayrowee ycnoBHoe 0603Ha4vYeHne CTeneHu
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