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BBeaoeHue

CrtanpapTtbl komanekca NCO 10303 pacnpocTpaHAaTca Ha KOMNbITEPHOE NpeacTaBneHne NHopmMa-
Linn 00 n3pgenunax n obMeH AaHHbIMKW 00 n3penuax. x uenbio apnaeTca obecnedeHne HENTPaANbHOrO MEXaHN3-
Ma, CMOCOBOHOro ONUChIBaTb N3AENNA HA BCEM NPOTAXEHUN NX XKU3HEHHOIO LIMKNAa. OTOT MEXaHU3M NPUMEHNM
He TONBLKO ANA HENTPANbHOro 0OMeHa hannamMmmn, Ho ABNAETCA TaKXXe OCHOBOW ANA peanusaunmn COBMECTHOrO
nocTyna Kk 6asam AaHHbIX 00 n3aenmnax n opraHn3aumnmn apxXmMBNpPOBaHUS.

CrtanpapTtbl koMmnnekca MCO 10303 npeacrtaBnaoT cobon Habop OTAENbHO N3AaBaEMbIX CTaHAAPTOB
(4acten). CTaHaapThl AAHHOIO KOMNNEKCa OTHOCATCA K OAHOMN N3 cneayrwmx TeMaTtMyecknx rpynn: Metoasbl
ONNCcaHnA, UHTErPUPOBaAHHLIE PecypChbl, NPUKNaaHble MHTEPNPETNPOBAHHbIE KOHCTPYKLUMWN, NPUKNaAHbIE NPO-
TOKOMNbI, KOMMANEKTbl abCTPAKTHbLIX TECTOB, METOALI peanu3aunun U aTTecTaunoHHOE TeCTUpOBaHUE. [ pynnbl
CTaHpapToB AaHHOro komnnekca onncaHbl B MCO 10303-1. HacTtoawmm ctaHgapT BXOAUT B rpynny npuknaa-
HbIX UHTEPNPETUPOBAHHbLIX KOHCTPYKLNN.

[TpuknagHaa nHtTepnpeTnpoBaHHaa KOHCTPYKUKMA (ITUK) obecnevmnBaeT NOrnveckyo rpynnupoBKY NMHTEP-
NPETNPOBaHHLIX KOHCTPYKLUUW, NOAAEPKNBAIOLLNX KOHKPETHYIO (PYHKLIMOHANBbHOCTb ANA NCNONb30BaHNA AaH-
HbiX 00 wn3genun B pPa3HOODPa3HbIX MNPUKNAAHbIX KOHTeKcTax. WHTepnpeTupoBaHHaAs KOHCTPYKLMA
npeacraBnaeT cobon OBbIYHYIO NHTEPNPETALMNIO MHTEMPUPOBAHHbLIX PECYpPCOoB, NOAAEPKNBAIOLLYIO TPEebOBa-
HMA COBMECTHOIO UCNONb30BaHUA MHPOPMaLMM NPUKNaaHbLIMM NPOTOKONaMM.

HacToawunn ctaHaapT onpeaensaeT NPpUKNagHylo UHTEPNPETUPOBAHHYIO KOHCTPYKLMIO ANA ONMCaHWUA
dbopMbl 3aenua NocpeacTBOM TPEeXMEPHbLIX MOAENEN KAPKACHOro npeacraBneHna oopmbl, orpaHmnHeHHbIX
CBA33HHbLIMN COBOKYMNHOCTAMN ODONOYEK.

IV
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HAUWOHAINBbHBILU CTAHOAPT POCCUMUCKOWNW OSGOEOLEPALUNMN

CucreMbl aBTOMaTU3aLMM NPOM3BOACTBA U UX MHTErpaLma

NMPEACTABJIEHUE JAHHBIX Ob U34OEJTIMK U OBMEH 3TUMU JAHHBIMI
Hactb 502

MpruknagHblie MHTEPNPEeTUPOBaHHbIE KOHCTPYKLIUM.
KapkacHoe npeactaBneHne popmMbl HA OCHOBE 060n04eK

Industrial automation systems and integration. Product data representation and exchange.
Part 502. Application interpreted constructions. Shell-based wireframe

[Jata BBeaeHua — 2007—07—01

1 O6nactb NpUMEeHeHUs

Hactoawun ctaHaapT onpeaenseTr MHTEPNPETALNIO MHTEMPUPOBAHHbLIX PECYPCOB, 0DecnevYmnBaoLLyIo
COOTBETCTBME TPEDOBAHMAM K NpeacTaBneHnto opMbl U3aenua NocPeacTBOM UCNONb30BaHUA TPEXMEPHbIX
KapKacHbIX MOAeNnen, orpaHnNYeHHbIX COBOKYNHOCTbLIO 000ONOYeEK.

Ob6nactb NPUMEHEHUA HACTOALLEro CTaHAapTa PacnpoOCTPaHAETCA Ha:

- NpeacTaBNeHne KapKacHbIX Moaenen, oNnNcbIBaeMbiX rpadoomM, COCTOALLUNM N3 pebep 1 BEPLUMH, B KOTO-
POM pedpa nepeceKkarTcs TONbKO B UX BEPLUMHAX;

- NpeacTaBNeHne KapkacHOM Moaenn 0 AHOW UNN HECKONbKMMW 060N0YKaMU, KOTOPbIE AOMKHbI NepeKpbI-
BaTbCS UNWN NEPECEKATLCA TONLKO B NX BEPLLUMHAX NN pebpax;

- TOYKN, ONUCbIBAEMbl€ B TPEXMEPHOM KOOPANHATHOM MNPOCTPaHCTBE;

- KpuBble, BKNoYasa b-cnnanHbl, onucbiBaeMble B TPEXMEPHOM KOOPAUHATHOM NPOCTPAHCTBE;

- NpeacTaBneHne O0TAENbHOM KapKacHOM Moaenu nnm cOopKkn KapkaCcHbIX MOAENEN.

Obnactb NPUMEHEeHNA HACTOALLEro CTaHaapTa He PacnpOCTPaHAETCA Ha:

- FEOMETPUIO, onpeneneHHyo B ABYMEPHOM KOOPpAUHATHOM NPOCTPAaHCTBE;

- FEOMETPUIO NOBEPXHOCTMU;

- FeOMETPUIO TBEPOOro Tena;

- CCbIfTIKM H3 UCKNIOYEHHbIE KOHCTPYKLUN.

2 HopmaTuBHbIe CChIJNIKWN

B HacTOoALWEM CTaHAapTEe UCNONL30BaHbI CChINKU Ha cneayrlmne MexayHapoaHble CTaHaapThi:

MCO/MIK 8824-1:1995 UMHopMaLUMOHHblIE  TexHonornn. B3auMOCBA3b  OTKPbITbIX  CUCTEM.
ABDCTpaKkTHaa cuHTakcndeckaa Hotauma sepceun oauH (ACH.1). Yacte 1. Cneundmkauma OCHOBHOMN HOTaLUN

MCO 10303-1:1994 Cwncrtembl aBTOMATM3ALIMN NPON3BOACTBA U NX MHTerpauuns. lNpeacrtasneHmne aak-
HbIX 00 n3gennnMn odbMeH aTuMn AaHHbIMK. YacTb 1. ObLwme npeacTaBneHNA N OCHOBOMONArarLwne NPUHLNMbI

MCO 10303-11:1994 Cwuctembl aBTOMATM3ALUN NPON3BOACTBA U X UHTerpauuns. lNpeacrasneHne aakx-
HbIX 00 n3gennn n oomeH aTuMu AaHHbIMK. Hactb 11. MeTtoabl onucanHmnsa: CnpaBovyHOE PYKOBOACTBO MO A3bIKY
EXPRESS

MCO 10303-41:1994 Cwuctembl aBTOMATM3ALUN NPON3BOACTBA U X UHTerpauuns. lNpeacrasneHne aakx-
HbiX 00 n3pgenun n ooMeH 3TMMKn AaHHbIMK. Hactb 41. VNHTerpmpoBaHHble 0000LIEHHbIE pecypcbl. OCHOBSI
ONNCcaHuAa U NoAAEPXKKU nsaennun

MCO 10303-42:1994 Cwuctembl aBTOMATM3ALUN NPON3BOACTBA U X UHTerpauuns. lNpeacrasneHne aakx-
HbIX 06 n3genumn n obMeH 3TUMM AaHHbIMK. YacTb 42. NHTerpmnpoBaHHblie 0600LLEHHBbIE pecypchl. [eoMeTpu-
4YecKoe U TONONorn4yeckoe npeacrasneHne

U3paHue ohumumnanbHoe
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NMCO 10303-43:1994 Cucrtembl aBTOMATU3ALIMN NPOMN3BOACTBA U NX MHTErpauuns. [NpeacraBneHmne AaH-
HbIX 00 n3aennn n o6MeH 3TMMM AaHHbIMK. Hactb 43. VHTerpupoBaHHbie 0006LIeHHbIE pecypcbl. CTPYKTYPHLI
npencTaBneHun

MCO 10303-202:1996 Cucrembl aBTOMaTtn3aumm Npon3BoACTBa N UX UHTerpaumnsa. lNpeacraBneHne
NaHHbIX 00 n3nennn n obmeH aTuMmM aaHHbiMK. Hactb 202. lNpuknagHblie NPOTOKONbI. ACCOLMATUBHbLIE Yep-
TEXW

3 TepMMUHbLI U onpeaeneHus

3.1 TepmuHbl, onpepaeneHubie B UCO 10303-1

B HacTosLWEeM cTaHaapTe NPUMEHEHbI cneayione TEPMUHDI:
- npunoxeHue (application);

- NPUKNaaHOM KOHTEKCT (application context);

- npuknagHou npoTtokon; [N (application protocol; AP);

- MeTopA peanusaumm (implementation method);

- MHTErpupoBaHHbIN pecypc (integrated resource);

- MHTepnpeTaumna (interpretation);

- Mmogenb (model);

- nzgenue (product);

- AaHHble 00 nagenuun (product data).

3.2 TepMmuH, onpeaeneHHbin B UCO 10303-202

B HacTosIWEeM cTaHaapTe NPUMEHEH cneayoWnn TEPMUH:

- NpUKNagHaa uHTepnpeTupoBaHHaa KOHCTPYKUMUA; MK (application interpreted construct; AlC).

4 CokpalleHHbIN NMUCTUHI Ha A3blke EXPRESS

B HacToaweM pasaene onpeaeneHa EXPRESS-cxema, B KOTOPON MCNONL3YIOTCA 9NEMEHTbI MUHTEMPUPO-
BaHHbLIX PECYPCOB N COAEPXKATCA TUMbI, KOHKPETN3aLMN OOBLEKTOB U (PYHKLUKN, OTHOCALLIMECA K HACTOALLEMY
cCTaHaapTty.

[TpunmedyaHune— [donyckaeTca cywecTBoOBaHUE NOATUNOB N 3NEMEHTOB CNUCKOB BbIBOPpa, KOTOPLIE NOABNAKDT-
CA B UHTErPUPOBAHHbIX pecypcax, He uMmnopTupoBaHHbIX B MK, Takne KOHCTPYKLMN UCKNIDYATCA U3 AepeBa NoATUMNOB
NN cNucka Bbibopa NocpeacTBOM NpaBuUn HEABHOIO MHTepdhenca, onpeaeneHHolx B NCO 10303-11.

EXPRESS-cneundpunkaums

")
SCHEMA aic_shell_based wireframe ;

USE FROM geometric_model _schema - 150 10303-42
(shell based wireframe model);

USE FROM geometry schema - 1SO 10303-42
(axis2 placement 3d,
b_spline_curve_ with_knots,
bezier curve,
cartesian_transformation operator 3d,
circle,
conic,
curve,
curve replica,
ellipse,
geometric_representation_context,
hyperbola,
line,
offset curve 3d,
parabola,
point,
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point_replica,

polyline,
quasi_uniform_curve,
rational b spline curve,
uniform_curve) ;

USE FROM product_property _representation_schema -1S0O 10303-41
(shape representation) ;

USE FROM representation schema -1SO 10303-43
(mapped item);

USE FROM topology schema - 1SO 10303-42
(edge curve,
edge loop,
path,
vertex_loop,
vertex point
vertex_shell,
wire_shell);
(*
[TpnmMmedaHNne— Cxembl, CCbINKU Ha KOTOPbIE AaHbl BbiLLE, MOXXHO HANTU B CNEAYIOLNX CTaHAapTaxX KOMMNNEK-
ca 1CO 10303:

geometric model schema — NCO 10303-42;
geometry schema — NCO 10303-42;
product property representation schema — NCO 10303-41;
topology schema — NCO 10303-42;
representation schema — NCO 10303-43.

4.1 BBeaeHue

B HacToALWEeM cTaHaapTe onpeaensanTca reoMeTpudeckme n Tononorm4eckne CTPYKTYpbl ANa NpeacTaB-
NeHnAa TpexXMepHbIX POopPM ¢ UCNoNb3oBaHneM 0b6onodek pasmepHocTn 0 (06bekT vertex_shell)nnu 1 (00bekT
wire_shell). lanHaa MK npeactaBneHa o6bekToM shell_based wireframe _shape_representation, koTo-
pbln OTHOCUTCA K TUNY Shape_representation.

4.2 OCHOBHbIE MOHATUA U AONYLUEHUNA

[1aHHOE KapKacHoe npeancrasneHne bopMbl OCHOBbIBAETCA Ha Moaenu
shell _based_wireframe_model n Heo6x0aANMMbIX FrEOMETPUNHECKMX N TONONOrn4eckmnx obbektTax. Onpenene-
HMUA oopM, npeactaeneHHbiXx 00bekTOM shell _based wireframe_shape_representation, moryt ObiTb 00ec-
ne4vyeHbl COBOKYNHOCTAMKN 0ObekTOB vertex_shell unn wire_shell. KapkacHble npeacraBneHmna MoryT 6biTb
KOMMNOHOBKaMW APYIMX KApPKaCcHbIX NpeacTaBNeHnN, OTOBpaKaeMbiX Ha TO XKe NPOCTPaHCTBO KOOPANHAT.

4.3 OnpepeneHue o0beKTa shell based wireframe_shape_representation CXeMbl
aic_shell_based wireframe

O6bekT shell_based wireframe_shape representation aBnaeTca TpexMepHbIM NOATUNOM OOBHEKTA
shape_representation, npeacrasnsaowmm opMy NnNm 4acTb POPMbI U3a0eNNA KAPKACHbIMU KOHCTPYKLIMAMM,
onpeaenaloLLNMN He BbIPaXXeHHbIN ABHO 00BbEM. DTO BKMIOYAET B CeDSA BCE TPEXMEPHbIE KPUBLIE U TONOMOIU-
4yeckne 00BbEKTLI, onpeaenatoLmne rpad, COCTOALNN U3 BEPLLNH, pebep N 3aMKHYTbIX Lienewn.

[TpunmedaHune—IlpnknagHon NPoTOKON, B KOTOPOM ncnone3yeTtcsa AaHHas MUK, moxeT obecneunTts peanu-
3aunto oobekTta shape representation kak obvekTa shell based wireframe _shape representation.

EXPRESS-cneundpunkaums
*)

ENTITY shell based wireframe shape representation
SUBTYPE OF (shape representation);
WHERE
WR1: SIZEOF (QUERY (it <* SELF.items |
NOT
(SIZEOF(['AIC_SHELL BASED WIREFRAME. SHELL BASED WIREFRAME MODEL',
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'AIC_ SHELL BASED WIREFRAME.MAPPED ITEM',
'AIC_ SHELL BASED WIREFRAME.AXIS2 PLACEMENT 3D'1*
TYPEOF (it)) = 1
)))=0;
WR2: SIZEOF (QUERY (it <* SELF.items |
SIZEOF(['AIC_SHELL BASED WIREFRAME.SHELL BASED WIREFRAME MODEL'
'AIC_ SHELL BASED WIREFRAME.MAPPED ITEM']* TYPEOF (it))="1
))>=1;
WR3: SIZEOF (QUERY (sbwm <* QUERY (it <* SELF.items |
('AIC_SHELL BASED WIREFRAME.SHELL BASED WIREFRAME MODEL'
IN TYPEOF (it))) |
NOT (SIZEOF (QUERY (ws <* QUERY (sb <*
sbwm \ shell based wireframe model.sbwm boundary |
('AIC_SHELL BASED WIREFRAME.WIRE SHELL'IN TYPEOF (sb)))|
NOT (SIZEOF (QUERY (eloop <* QUERY (wsb <*
ws \wire shell.wire shell extent|
('AIC_SHELL BASED WIREFRAME.EDGE LOOP'IN TYPEOF (wsb)))|
NOT (SIZEOF (QUERY (el <* eloop\path.edge list |
NOT (AIC_SHELL BASED WIREFRAME.EDGE CURVE'IN
TYPEOF (el.edge element))))=0)
))=0)

})=0)
))=0;
WRA4: SIZEOF (QUERY (sbwm <* QUERY (it <* SELF.items |
('AIC_SHELL BASED WIREFRAME.SHELL BASED WIREFRAME MODEL
IN TYPEOF (it))) |
NOT (SIZEOF (QUERY (ws <* QUERY (sb <*
sbwm \ shell based wireframe model.sbwm boundary |
('AlIC_SHELL BASED WIREFRAME.WIRE SHELL'IN TYPEOF (sbh)))|
NOT (SIZEOF (QUERY (eloop <* QUERY (wsb <*
ws\wire shell.wire shell extent |
('AIC_SHELL BASED WIREFRAME.EDGE LOOP'INTYPEOF (wsb))) |
NOT (SIZEOF (QUERY (pline_el <*
QUERY (el <* eloop \ path.edge list |
('AIC_SHELL BASED WIREFRAME.POLYLINE'IN
TYPEOF (el.edge element\edge curve.edge geometry))) |
NOT (SIZEOF (pline_el.edge _element\edge_curve.
edge _geometry \ polyline.points) >2)
))=0)

))=0
))=0)
))=0;
WR5: SIZEOF (QUERY (sbwm <* QUERY (it <* SELF.items |
('AIC_SHELL BASED WIREFRAME.SHELL BASED WIREFRAME MODEL'
IN TYPEOF (it))) |
NOT (SIZEOF (QUERY (ws <* QUERY (sb <*
sbwm \ shell based wireframe model.sbw boundary |
('AIC_SHELL BASED WIREFRAME.WIRE SHELL'IN TYPEOF (sb)))|
NOT (SIZEOF (QUERY (eloop <* QUERY (wsb <*
ws\wire shell.wire shell extent |
('AIC_SHELL BASED WIREFRAME.EDGE LOOP'IN TYPEOF (wsb)))|
NOT (SIZEOF (QUERY (el <* eloop \ path.edge list |
NOT (valid wireframe edge curve
(el.edge element\edge curve.edge geometry ))))=0)
))=0)
})=0)
))=0;
WR6: SIZEOF (QUERY (sbwm <* QUERY (it <* SELF.items |

4
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('AIC_SHELL BASED WIREFRAME.SHELL BASED WIREFRAME MODEL'
IN TYPEOF(it))) |
NOT (SIZEOF (QUERY (ws <* QUERY (sb <*
sbwm \ shell based wireframe model.sbwm boundary |
('AIC_SHELL BASED WIREFRAME.WIRE SHELL'IN TYPEOF (sb)))|
NOT (SIZEOF (QUERY (eloop <* QUERY (wsb <*
ws \wire shell.wire shell extent |
('AIC_SHELL BASED WIREFRAME.EDGE LOOP'IN TYPEOF (wsb)))|
NOT (SIZEOF (QUERY (el <* eloop \ path.edge list |
NOT (('AIC_SHELL BASED WIREFRAME.VERTEX POINT'IN
TYPEOF (el.edge element.edge start))
AND
('AIC_SHELL BASED WIREFRAME.VERTEX POINT'IN
TYPEOF (el.edge element.edge end))) ))=0)
))=0)
))=0
))=0;
WRY7: SIZEOF (QUERY (sbwm <* QUERY (it <* SELF.items |
('AIC_ SHELL BASED WIREFRAME.SHELL BASED WIREFRAME MODEL'
IN TYPEOF (it))) |
NOT (SIZEOF (QUERY (ws <* QUERY (sb <*
sbwm\ shell based wireframe model.sbwm_boundary |
('AlIC_SHELL BASED WIREFRAME.WIRE SHELL'IN TYPEOF (sb)))]
NOT (SIZEOF (QUERY (eloop <* QUERY (wsb <*
ws \wire shell.wire shell extent |
('AIC_SHELL BASED WIREFRAME.EDGE LOOP'IN TYPEOF (wsb))) |
NOT (SIZEOF (QUERY (el <* eloop \ path.edge list |
NOT ((valid wireframe vertex point
(el.edge element.
edge start\vertex point.vertex geometry))
AND
(valid_wireframe_vertex_point
(el.edge element.edge end\vertex point.vertex geometry)))
))=0)
))=0
))=0)
))=0;
WRS8: SIZEOF (QUERY (sbwm <* QUERY (it <* SELF.items |
('AIC_SHELL BASED WIREFRAME.SHELL BASED WIREFRAME MODEL'
IN TYPEOF (it))) |
NOT (SIZEOF (QUERY (ws <* QUERY (sb <*
sbwm\ shell based wireframe model.sbwm boundary |
('AIC_SHELL BASED WIREFRAME.WIRE SHELL'IN TYPEOF (sb)))|
NOT (SIZEOF (QUERY (vlioop <* QUERY (wsb <*
ws \wire shell.wire shell extent|
('AIC_SHELL BASED WIREFRAME.VERTEX LOOP'IN TYPEOF (wsb))) |
NOT (‘AIC_SHELL BASED WIREFRAME.VERTEX POINT'IN
TYPEOF (vioop \ vertex loop.loop vertex))
))=0)

))=0
) =0;
WR9: SIZEOF (QUERY (sbwm <* QUERY (it <* SELF.items |
('AIC_SHELL BASED WIREFRAME.SHELL BASED WIREFRAME MODEL'
IN TYPEOF (it))) |
NOT (SIZEOF (QUERY (ws <* QUERY (SB <~
sbwm\shell based wireframe model.sbwm boundary |
('AlIC_SHELL BASED WIREFRAME.WIRE SHELL'IN TYPEOF (sb)))|
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NOT (SIZEOF (QUERY (vloop <* QUERY (wsb <*
ws\wire shell.wire shell extent|
('AIC_SHELL BASED WIREFRAME.VERTEX LOOP'IN TYPEOF (wsb)))|
NOT (valid_wireframe_vertex_point (vioop \ vertex_loop.
loop_vertex\ vertex_point.vertex _geometry))
))=0)
))=0)
)=0;
WR10: SIZEOF (QUERY (sbwm <* QUERY (it <* SELF.items |
('AIC_SHELL BASED WIREFRAME.SHELL BASED WIREFRAME_MODEL'
IN TYPEOF (it))) |
NOT (SIZEOF (QUERY (vs <* QUERY (sb <*
sbwm \shell based wireframe_model.sbwm_boundary |
('AIC_SHELL BASED WIREFRAME.VERTEX_SHELL'INTYPEOF (sb)))|
NOT ('AIC_SHELL BASED WIREFRAME.VERTEX POINT'IN
TYPEOF (vs \ vertex_shell.vertex_shell _extent.loop vertex))
))=0)

))=0;
WR11: SIZEOF (QUERY (sbwm <* QUERY (it <* SELF.items |
('AIC_SHELL BASED WIREFRAME.SHELL BASED WIREFRAME MODEL’
IN TYPEOF (it))) |
NOT (SIZEOF (QUERY (vs <* QUERY (sb <*
sbwm \shell based wireframe model.sbwm boundary |
('AIC_SHELL BASED WIREFRAME.VERTEX SHELL'IN TYPEOF (sb))) |
NOT (valid wireframe vertex point (vs\vertex shell.
vertex shell extent.loop vertex\vertex point.
vertex geometry))
))=0)
))=0;
WR12: SIZEOF (QUERY (mi <* QUERY (it <* SELF.items |
('AIC_SHELL BASED WIREFRAME.MAPPED ITEM'IN TYPEOF (it)))|
NOT ('AIC_SHELL BASED WIREFRAME.' +
'SHELL BASED WIREFRAME SHAPE REPRESENTATION'IN
TYPEOF (mi\ mapped item.mapping source.mapped representation)
)))=0;
WR13: SELF.context of items\geometric representation context.
coordinate_space_dimension = 3 ;
END ENTITY;

(

dopmManbHble VTBEPXKAEHUS
WR1 — snemeHTamm items B 00bekTe shell_based_wireframe_shape representation 10nXHb! ObITb

shell based_ wireframe_model, mapped_item unnn axis2_placement_3d.

WR2 — no kpanHen mepe oanH wn3 3nemeHToB items B 00bekte shell based wireframe_-
shape_representation nomkeH 6biTb NNMOO shell _based wireframe_model, nnd6o mapped_item.

WR3 — Bce pebOpa (0oObekTbl edge), obpasyowme 3aMKHYTYIO uUenb (00bekt edge loop) B
shell _based_ wireframe_model, nonkHbl nmeTb TUN edge_curve.

WR4 — kaxabin 00bekt polyline, kotopbin nexnt B ocHoBe o0bbekta edge B shell based -
wireframe_model, gonxeH ObITb ONpeaeneH bonee Yem ABYMS PasnNUYHbIMU TOUKAMU (0O beKTamm point).

WRS5 — 0b6bekt edge geometry, KOTOpbi NEXUT B OcHOBE 00bekTta edge nna edge based -
wireframe_model, ponmkeH nmetb TUNbLI line, conic, b_spline_curve, offset_curve 3d, polyline vnn
curve_replica, akpueble, umetoLlne 6asy, 3a4aHHYI0 APYIIMMN KPUBLIMWU, NPEACTaBNAIOTCA TAKNM Xe 00pa30Mm.
[ona obbekToB offset_curve 3d nnm curve replica kpnBas, ykazaHHasa kak 6a3oBas (00bekT basis_curve),
NOMKHA ObITb OAHOrO U3 BbILLEYNOMAHYTLIX TUMOB.

WR6 — kaxnaq BeplinHa (00BbeKT vertex), onpeaeneHHan Kak HadanbHaa nnun KOHeYHaa BePLUUMHA AN
pebpa (006bekT edge) B shell_based_wireframe_model, nonxHa umets TN vertex_point.

WRY7 — 001bekT vertex_geometry, KOTOPbIN NEXUT B OCHOBE BEPLUWNH, ONpeaenaioLnX rpaHnubl pedep
(00bekTOoB edge) B 3aMkHYTOM Lenn (00bekT edge _loop) anashell_based_wireframe_model, aonxeH 6bITh

6
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nnbo cartesian_point, Nnnoo point_replica, a 06bvekT point_replica fonxeH Bocnpon3soanTb NMOO ApYron
0bbekT point_replica, nndo cartesian_point.

WR8 — BeplunHa, koTopasa onpeaenaet oObekT vertex_loop, Nncnonb3yemMmbii B Ka4eCTBE rpaHuLbl B
shell _based wireframe_model, ponxHa nmetb TUN vertex_point.

WR9 — B OCHOBE BEpPLUMHbLI, KOTOpasa onpeaenaeT oobekT vertex loop, uCNonb3yeMbin B KA4YECTBE MPa-
HMUbl B shell _based wireframe_model, nonxeH nexaTtb 00bekT cartesian_point nnn point_replica, a
00BbeKT point_replica aomkeH BocnponssoanTb NIM60 apyrom 00bekT point_replica, nnbo cartesian_point.

WR10 — BeplunMHa, koTopasa onpenenseT obbekT vertex loop, ncnonbdyembinn kak vertex _shell -
extent nna vertex_shell B shell based wireframe_model, fomkHa ObITL vertex_point.

WR11 — B OCHOBe BepLMHbI, KOTOpaa onpeaenseTr o0O0bLekT vertex_loop, MCNoNb3yeMbln Kak
vertex_shell _extent nna o0bekta vertex_shell B shell based wireframe_model, fonxeH nexartb 00beKT
cartesian_point unu point_replica, a 00bekT point_replica agomkeH Bocnpon3BoanTb NMOO APyron 06 bEKT
point_replica, nnbdo cartesian_point.

WR12 —ecnn B 00bekTe shell based wireframe_shape representation wnmeetrca o00bekT
mapped_item, TO NCTOYHMKOM 0ObekTa mapped_item aorkeH 6biTb 00bekT shell _based wireframe -
shape_representation.

WR13 — 3Ha4eHne napameTtpa coordinate space dimension o0bekta shell based wireframe_-
shape _representation JOMXHO ObITb PABHO TPEM.

4.4 Onpepenenuna cbyHkunm cxembl aic_shell _based wireframe

4.4.1 dyHkumna valid_wireframe_edge_curve nposepseT, AeNCTBUTENLHO NN 3aaHHaA apryMeHToM
KpuBaa ABNaeTca AonNyCcTUMON ANa UCNONb30BaHNA B NpeacTaBneHnn popmbl, onpeaeneHHOU TONonorn4eckun
OrPaHNYEHHbIM KapPKaCcoM.

EXPRESS-cneundpunkaums

)
FUNCTION valid_wireframe_edge_curve (crv: curve ) : BOOLEAN,;
-- NPOBEPKa Ha AONYCTUMOCTb OCHOBHbIX TUMOB KPUBbIX

IF SIZEOF (['AIC_ SHELL BASED WIREFRAME.LINE',
'AIC_SHELL BASED WIREFRAME.CONIC',
'AIC_ SHELL BASED WIREFRAME.B SPLINE CURVE'
'AIC_SHELL BASED WIREFRAME.POLYLINE']* TYPEOF (crv)) =1
THEN RETURN (TRUE) ;
ELSE
-- pPEKYPCUBHAaA NPOoBEPKa Ha AONYCTUMOCTb OCHOBHbIX KPUBLIX ANA TUNa curve replica
IF AIC_SHELL BASED WIREFRAME.CURVE_REPLICA'") IN TYPEOF (crv)
THEN RETURN (valid_wireframe_edge curve
(crv\curve_replica.parent_curve)) ;
ELSE
-- peKypPCUBHAas NPOBEePKa Ha AONYCTUMOCTb OCHOBHbIX KpUBbLIX AN Tnna offset_curve
IF('AIC_SHELL BASED WIREFRAME.OFFSET _CURVE_3D') IN TYPEOF (crv)
THEN RETURN (valid wireframe edge curve
(crv\offset curve 3d.basis curve));
END IF;
END IF;
END_IF;
RETURN (FALSE);
END FUNCTION;

(

OnpeaeneHne apryMmeHTa
Crv — 3aaHHasa KpmBas, KOTopaa AOMKHa ObiTb NpoOBepeHa Ha AONYCTUMOCTbL. [JoNyCTUMON KPUBOW

asnaeTcsa Kpueasa TMNoB line, conic, b_spline_curve, offset_curve_3d, polyline nnu curve_replica. Ecnn
kpneas nmeet Tun offset_curve 3d nnu curve_replica, TO KpuBasa, Ha KOTOPYIO AAETCA CCbINKa Kak Ha 6a30-
BYI0 (basis_curve)nnu nopoxaawwyto (parent_curve), Takke 4OMKHa ObITb AONYCTUMOW KPUBOMN.
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4 4.2 OyHkuma valid_wireframe_vertex_point npoBepsaeT, AeUCTBUTENBLHO NN 33AaHHAA aPryMeHTOM
TOYKa aBnaeTca 4oNyCcTUMOU ANA UCNONb30BaHUA B NpeacTaBneHun oopmbl, onpeaeneHHoON ToNnoNorn4ecku

OrpaHN4YeHHbIM KapPKaCOM.

EXPRESS cneundukaums

")
FUNCTION valid_wireframe_vertex_point (pnt: point) : BOOLEAN ;
-- NPOBEPKa Ha AONYCTUMOCTb OCHOBHbIX TUMOB TOYEK
IF (AIC_SHELL BASED WIREFRAME.CARTESIAN POINT')IN TYPEOF (pnt)
THEN RETURN (TRUE) ;
ELSE
-- peKypcmBHas NpoBepKa Ha AONYCTUMOCTb OCHOBHbIX TUMOB TOYEK Kak NopoXaaLwmnx Ans

-- TUNa point_replica

IF 'AIC_SHELL BASED WIREFRAME.POINT_REPLICA') IN TYPEOF (pnt)
THEN RETURN (valid_wireframe_vertex_point
(pnt \ point_replica.parent pt));
END_IF;
END _IF;
RETURN (FALSE);
END_FUNCTION;

(

OnpeneneHne apryMeHTa
pnt — 3a0aHHaA ToOUKa, KOTOpas A0MKHA ObITb NPOBEpPEHa Ha AONYCTUMOCTb. [lOoNyCTUMON TOUKOW ABNSI-

eTcsa ToUKa TUNa Nnbo cartesian_point, nnb6o point_replica. Ecnun touka nmeet Tun point_replica, ToO NOPOX-
nawLasa Touka (parent_point) Takke AOMKHA ObITb AONYCTUMOWN TOHKOWN.

°)
END_SCHEMA ;
(*
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[MpunoxeHune A
(obAa3aTtenbHoE)

CokpalleHHOe HaMMEeHOBaHUe 0O beKTa

CoKkpalwleHHoe HanMeHoBaHue 00beKkTa, YCTAaHOBNEHHOMO B HACTOsALWEM CTaHaapTe, npuBeaeHo B Tabnuue A.1.
TpeboBaHNA K NCNONL30BaHUKD COKpPalLeHHbIX HAMMEHOBaHMI coaepXaTca B MeToaax peanmsaunmn, onMCaHHbIX B COOT-
BETCTBYHOLWMNX cTaHaapTax komnnekca NCO 10303.

Tabnuya A.1 — CokpalleHHoe HauMeHoBaHue o6 bekTa

[MlonHoe HauMeHoBaHUe obbekTa CokpalweHHoe HAaUMEHOBaHNE

SHELL_BASED WIREFRAME_SHAPE_REPRESENTATION SBWSR
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[MpunoxeHue B
(o6Aa3aTenbHoe)

Perncrpauna nHpopmMmaumMoHHOro oo6bLeKTa

B.1 O603Ha4YeHMe NOKYMeHTa
nna obecnevyeHna oagHo3Ha4YHOro 0603Ha4YeHNAa MHAPOPMALMNOHHOIO 0OBbEeKTa B OTKPLITON CUCTEME HACTOSALEMY
CTaHAapTy NPUCBOEH cneayrLwun naeHTUguKaTop odbvekTa:

{iso standard 10303 part(502) version(1) }

Cmbicn AaHHoro o6o3HaveHus yctaHosneH B NCO/M3K 8824-1 n onncan B UCO 10303-1.

B.2 O603HayeHMne cxeMmbl

na obecneveHna oaHo3Ha4YHoro 0603Ha4YeHnsa B OTKpbITON cucteme cxeme aic_shell based wireframe schema
(CM. pa3nen 4) npuceoeH cneayrwmn naeHTundunkaTop odbekTa:

{iso standard 10303 part(502) version(1) object(1) aic-shell-based-wireframe-schema(1) }

Cmbicn AaHHoro o6o3HaveHus yctaHosneH B MCO/M3K 8824-1 n onmncan B UCO 10303-1.
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MpunoxeHue C
(cnpaBo4YHOe)

EXPRESS-G anarpammbl

EXPRESS anarpammebl, npeactaBneHHble Ha pucyHkax C.1 — C.6, nonyyeHbl N3 COKpalleHHOro NUCTUHra, npea-
CTaBNEHHOro B pasaene 4, ¢ uIcnonb3oBaHMeM cneyndukaumnmn nHtepdenca ctadaapta MCO 10303-11. B anarpammax
ncnonb3oBaHa rpagpudeckaa HoTauma EXPRESS-G asblika EXPRESS. OnucaHme EXPRESS-G ycTaHoBneHo B
NCO 10303-11, npunoxeHue D.

[TpumedaHne—BboliOpaHHble TUNLI geometric_set select, transformation, trimming_select, reversible -
topology, vector or direction nwireframe select umnopTUpyOTCA B paclunpeHHbIn NUCTUHT MK B COOTBETCTBUK C NpaBn-
nammn HesasHbIX UHTepdencos no ICO 10303-11. B HacToAweM cTaHaapTe apyrne oObeKTbl He CChiNakTcs Ha 3T BhiBpaH-
Hble TUMbI.

11
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_______ l

r—————————=_ context_identifier
identifier P——————

toxt | comtexttype ——————————

b —— ] representation_context

context of items

|

(INV) representations in context S

coordinate space dimension

[1:7]

geometric representation context

Q
dimension count

L

1

representation map
O

mapping_origin mapping_source

shape representation

I S

shell based wireframe
shape representation

O

(INV) map usage S[1:7]

representation item

topological representation item ‘

1

mapped 1tem

mapping target

(2,1 geometric_representation_item )

| 6,14 path | (6,13 loop) 6517 vertex_sheD <6j15 Vertex) (6,,11 edge) <6,18 wire_shelD

PucyHok C.1 — aic_shell based wireframe — EXPRESS-G anarpamma 1 n36
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oS
—C< 3,2 direction )

( 2,1 (1) ) d 3.1 p]acement>
l —CGEI(; vertex _poinD

A 3,3 vector
6,12 edge_cumD

4:@ cartesian_transformation_oper@

(DER) dim __Ir ______________

wiretframe select

______ J} L l—¢—-___l_______d

geometric representation item

- shell based wireframe model

sbwm_boundary S[1:7]

F_I'_ig___1

1 | shell 1

Lol e e e

<6.,10 Wire_shell> @,}9 Vertex_sheD

_ parent pt _ _
(4,5 curve ) ( 22(6) ) - point © [ point replica

T

transtormation

m - 1 coordinates L[1:3]| cartesian_point
length measure

——————————————d

PucyHok C.2 — aic_shell based wireframe — EXPRESS-G anarpamma 213 6

|
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( 3,12 )
;

location . .
‘ placement C(Z,,,l cartesian _pomt>

I
' J (DER) p L[3:3]

|
|
|
| I
( ) l
( 3,6 (4) ) 3,3 (2) :
l I
|
1} ® orientation 00 O O OC

vector
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&

I
I
I
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I
I
I

|
|
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e

carrtesian transtormation operator

T T T T T

(DER) u L[3:3]

cartesian transformation operator 3d
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(DER) scl scale
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O
<‘>

PucyHok C.3 — aic_shell based wireframe — EXPRESS-G anarpamma 3 M3 6
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A 35,4 b spline curve

[ 4,4 (2) | [ 45(2) )
—~ polylne

— bounded curve 1 |

points L[2:7]

2,12 cartesian point

parent curve

. 4 10 curve
curve replica

transformation
3,11 cartesian transformatlon operator
@

basic curve

o e

selt intersect

____________ ref direction

' ' nt
<3’9 d1rect10n> (2,5 cartesian point ;D &
dir line
2 6 vector
| position
3,7 axis2 placement ¢
conic
]

e " radius -
| positive length measure ﬁD ‘ cirele o
__________________ -

T T — = ; semi1 axisl

| positive length measure K~ — |

[ s semi axis2 cllipse &

| positive length measure <:3 —

t————= LTI focal dist

| length measure 43 — parabola &
L

e —— semil axis

. positive length measure c‘|> 1
F:—_:—_:—_:—_:—_:—_:::—_—_: seml 1mag axis hyperbola

PucyHok C.4 — aic_shell based wireframe — EXPRESS-G anarpamma 4 3 6
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I _____________________ 1
| transformation |
O I
nAme —CJI label
functionally_defined_transformation | jaecri ption r—::::qJ
A text
L 3
O

(3,4 cartesian transformation operator )
(544 )

- control points list L[2:7]
(DER) control points A[0:u] | |
2,3 cartesian_point
(DER) upper index on control points
I o
closed curve
e N o
b spline curve sell’ intersect 5
degree
—O
curve form | | | 71
O b spline curve form lI |
welghts data L|2:7]
. . O
I rational b spline curve (DER) weights A[O:u]o
@ @ @ ®
uniform curve bezier curve || b spline curve with knots quasl uniform curve
(DER) upper index on knots | Knot_spec
knot multiplicities L[2:?] knots L.[2:7]
= o T I____Q___'I'_I
| parametric value I 1<not_type_ll :

PucyHok C.5 — aic_shell based wireframe — EXPRESS-G anarpamma 5uns3 6
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| reversible topology

D S

cdge start

[

vertex point ( 6,12 (2) )

vertex geometry

—

(2,2 point)

wire shell

wire shell extent S|1:7]

edge curve

edge end edge  o—

\ cdge geometry

| oriented edge

loop vertex

vertex shell extent

same Sense

[L orientation

4,1 curve)

®) O
( 6.9 (2) ) C6,,17 (1))
‘ |

vertex shell

6,14 (1) edge list L[1:7]

reversible topology 1tem —

edge element

( 6,13 (1) ) . vertex loop I—
®
T path O
: |
@ @
edge loop
(DER) ne

&

PucyHok C.6 — aic_shell based wireframe — EXPRESS-G anarpamma 6 n3 6
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[MpunoxeHune D
(cnpaBo4HOe)

MalWwKHHO-UHTEePNPEeTUPYEMbIE NMUCTUHINA

B naHHOM NpuNoXeHnn npueeaeHbl CChINKU Ha CalTbl, Ha KOTOPbLIX HaxoaAaTCca NUCTUHINM HaMMeHOBaHUN 06 BHLEKTOB
Ha A3blke EXPRESS 1 cooTBETCTBYHLWNX COKpALLEHHBIX HAUMEHOBAHNIN, YCTAHOBNEHHbIX B HACTOALWIEM cTaHaapTe. Ha
ITUX Ke canTax HaxoaaTca NUCTUHIN BceX EXPRESS-cxeM, ycTaHOBNEHHLIX B HACTOALWLEM CTaHaapTe €3 KOMMEHTapueB
N APYroro NnOACHAKLWEro TeKCTa. 3T NIUCTUHIN AOCTYMNHbI B MALLMHHO-UHTEpNpeTupyemon oopme n MoryT ObiTb NONYYEHb
no cneavowmnm agpecam URL.:

CokpalleHHble HanmeHoBaHUA: hitp://www.mel.nist.gov/div826/subject/apde/snr/
EXPRESS: http://www.mel.nist.gov/step/parts/part501/is/

[Tpn HEBO3MOXHOCTM AOCTYNA K 3TUM canuTaM Heobxoanmo obpaTuUTbCA B LeHTpanbHbIn cekpeTtapuat NCO nnn
HenocpeAacTBeHHO B cekpeTapuat NCO TK184/IK4 no aapecy 3nekTPOHHOW NoYThl: scdsec@cme.nist.gov.

MpumeyaHue—WHdpopmauma, npeacTaBneHHas B MalMHHO-MHTEPNPETUPOBAHHOM BUAE Ha YKa3aHHbIX
Bbilwe URL, sBnseTca cnpaBoyHon. O6a3aTenbHbIM ABNAETCA TEKCT HACTOSALLEro cTaHaapTa.
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MpunoxeHune E
(cnpaBo4YHOe)

CBeneHUA 0 COOTBETCTBUM HaUlMOHaNbHbLIX cTaHaapToB Poccunuckon ®Peagepauun
CCbINMOYHbIM MeXAYHapPOAHbLIM CTaHAapTaMm

Tadonuuyua E.1

ObosHavYeHune CChifTIOYHOro

Ob603Ha4YeHne U HaMMeHOBAHUE COOTBETCTBYIOLLEro HaLUUOHaNbHOroO ctaHaapTa
MEXAyHapoaAHOro cTaHaapTa

NCO/MAK 8824-1:1995 [OCT P NCO/M3IK 8824-1—2001 NHdopmaunoHHaa TexHonorna. ABCTpakTHas
CUHTakcmndeckaa HoTauma sepcun oguH (ACH.1). Yacte 1. Cneundunkayma 0CHOBHOM
HOoTaunn

MCO 10303-1:1994 [OCT P NCO 10303-1—99 Cuctembl aBTOMaTU3aLMM MPOU3BOACTBA U  UX

nHTerpauua. [lpeactasneHne AaHHbIX 06 wnspenumn n oOMeH 3TUMWU AaHHBLIMW.
YacTtb 1. Obwme npeactaBneHnUsa n ocHoeononarawLwme NpuHL UL

NMCO 10303-11:1994 [OCT P NCO 10303-11—2000 Cuctembl aBTOMaTM3aLUMU NPOU3BOACTBA U UX
nHTerpauua. [lpeactasneHne AaHHbIX 06 wnspenun n oOMeH 3TUMW AAHHBLIMW.

Yactb 11. MeToabl onncanmsa. CnpaBoYHoE pyKoBoACTBO MO A3blky EXPRESS

NMCO 10303-41:1994 [OCT P NCO 10303-41—99 Cucrtembl aBTOMaTM3aLUMU MNPOU3BOACTBA U UX
nHTerpauua. [lpeactasneHne AaHHbIX 06 wnspenumn M oOMeH 3TUMWU AAHHBLIMW.
YacTtb 41. VHTerpupoBaHHble 0606LEHHBbIE pecypchbl. OCHOBLI ONMUCaHUA N NOAAEPKKA

n3aennn

MCO 10303-42:1994 *

NMCO 10303-43:1994 [OCT P NCO 10303-43—2002 Cuctembl aBTOMaTM3aLuMn NpPOU3BOACTBA U UX
nHTerpauua. [lpeactaBneHne AaHHbIX 06 wnspenumn n oOMeH 3TUMWU AaHHBLIMW.

YacTb 43. UHTerpupoBaHHble 0000LLEHHBbIE pecypchl. CTPYKTYPbI NpeacTaBneHnn
NMCO 10303-202:1996 *

* COOTBETCTBYIOLLUUIA HALMOHAanNbHbIA CTaHAapT OTCyTCTBYET. [10 ero yTBepxaeHus pekoMmeHayeTcss MCNonb3oBaTh
nepeBoa Ha pPYCCKUIM A3blK AaHHOro MeXayHapoaHoro ctaHaapTa. Mepesoa AaHHOro MeXayHapoaHoro craHaapTa
HaxoauTcsa B PeaepanbHOM MHADOPMALMOHHOM hoHAE TEXHUYECKUX pernaMeHToB U CTaHAapTOB.
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roCT P UICO 10303-502—2006

YOK 656.072:681.3:006.354 OKC 25.040.40 [187 OKCTY 4002

KnioueBble cnoBa: aBTOMATM3aLUMA, CpeacTBa aBTOMATU3aLMN, NPUKNAAHblIE aBTOMATU3NPOBAHHbLIE CUCTE-
Mbl, MPOMbILLNEHHbIE U3NENUNA, NaHHbIE, NPEeACTABNEHMNE A3HHbIX, OOMEH AaHHbIMM, NPUKNAAHbIE KOHCTPYK-
LN, OPMbI, KAPKACcHOE nNpeacTaBneHne, 000NoYKN

Pepaktop B.H. Konbicos
TexHudeckun pepaktop B.H. l'pycakosa
KoppekTop M.A. lNepwuHa
KomMmnbloTepHasa Bepctka M.A. HanelukuHou

CpaHo B Hatop 19.02.2007. TloanucaHo B nedatb 27.03.2007.  ®opmat 60 x 84%. bymara odpcetHad.  ['apHUTypa Apuan.
[MevaTb opceTHad. Ycn.ned. n.2,79. Yduy.-u3g. n. 2,20.  Tupax 167 sk3.  3ak. 260. C 3849.
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