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CAYHO U30a8aeMbix UH(DOPMAULIOHHBIX Ykazamensax «HautoHansHble cmanOapmei». B criyyae nepecmompa
(3ameHsl) unt ommeHbs! Hacmosweao cmadfapma coomeaemcemayroliee yeedomneHue bydem onybnuKkoeaHo
8 EXEeMECAYHO LU3dasaeMom UH(POPMALLIOHHOM yKaszamene «HattoHansHeie cmandapmei». Coomaemem-
8yrouwian uHOopMayun, yeedoMIBHUE U MEBKCIMbI Pa3MBWaI0MCa MaKkKe 8 UHGHOPMaUUOHHOI cucmeme obuwe-
20 MMon1L308aHUA — Ha othuyuansHoM catime @edepanbHO20 a2eHMCMBa 10 MEXHUYECKOMY Pe2yipo8aHLo
U Memponoauu 8 cemu MIHmepHem
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Hactoawuia CTaHoapT He MOXeT BbITb NOAHOCTLI UAM YACTUYHO BOCNpou3BedeH, TUpaXpoBaH U pac-
NpocCTpaHeH B KadecTee OCbVILII/IaJ'II:HOFO n3gaHus 6es paspelueHns ¢e,u,epaanor0 areHTcTBa no TeXxHU4ecKo-
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BeBegeHune

CrangapTtsl komnnekca MCO 10303 pacnpocTpaHAalTCsA Ha KOMNbIOTERHOE NpedcTaBneHne UHgopma-
LK 06 U3aenuax U obmeH AaHHbIMKW 00 u3genuax. Mx uensio asnaetcs obecnedeHue HEWTRaNLHOMO MexXxaHua-
Ma, cNocoBHOro onucbiBaTh U34ENUA HA BCEM NPOTAXKEH UMW UX KU3HEHHOTO UMKNA. 3TOT MEXaHU3M NPUMEHAM
He TONbKO ANA HeATpankHoro obmeHa dainamn, Ho ABNAETCH TAKXKE OCHOBOW ANA peann3alni 1 COBMECTHOMO
JocTyna k bazam AaHHbIX 06 U34enusX 1 opraHu3aLi apXMBUpoBaHNS.

CraHpapTtel komnnekca MCO 10303 npeactaensiioT cobol Habop oTAENEHO W30aBaeMblX CTaHOAPTOB
{4acreii). CTaHgapTbl AaHHOMO KOMMNNEeKca OTHOCATCH K O4HOWA U3 CredyoWuX TEMaTUIeCKUX rpynn: MeTodbl
ONMCaHWA, MHTErPUPOBAHHBIE PECYPCHI, NPUKNAAHbIE MHTEPNPETUPOBAHHbIE KOHCTPYKUWK, NPUMKNaAHbIE Npo-
TOKOTMbI, KOMMNMNEKTbl aBCTPaKTHbIX TECTOB, METOAbLI peanu3alun U aTTecTalMoHHOe TecTUpoBaHue. pynnbl
cTaHdapToB AaHHOro komnnekca onucaHsl B MCO 10303-1. HacToswmMiA cTaHgapT BXoAWUT B rpynny npuknag-
HbIX MHTEPMPETUPOBaHHbIX KGHCTPYKLWA.

MpuknagHas UHTepnpeTupoBaHHan KeHCTRyKU WS (MTK) obecneyrBaeTt NoOrMHeckyo rpynnnupoBKy MHTEp-
NPEeTUPOBAHHLIX KOHCTRYKUWA, NOAAEDKMBAICLLMX KOHKPETHYH (YHKL MOHAaNBHOCTL ANS UCNOMb30BaHWA AaH-
HblX 06 u3genuu B pa3HoobpazHbIX NpUKNagHbIX KOHTeKcTax. WHTepnpeTupoBaHHas KOHCTPYKUKUA
npeacraensaeT cobor 0BbIMHYO MHTEPNPETALWMIC MHTEMPUPOBAHHbLIX PECYPCOB, NoadepxuBaLwyo Tpebosa-
HWSl COBMECTHOMD MCNOMNb30BaHUA UHGOPMaUUK NRpUKNagHbLIMU NPOTOKONaMM.

HacTtosiwMiA cTaHgapT onpedenseT NPUKNagHYH WHTEPRNPEeTUPOBAHHYH KOHCTPYKUMKO 4N OnucaHus
GOpMbI U3LEeNUa NOCPEeACTBOM TPEXMEPHbLIX MOAENed KapKkacHoro npeactasneHns opMbl, OrpaHUYeHHbIX
CBf13aHHbIMW COBOKYMHOCTAMKW 0Bonoyexk.
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HAUMOHANBHBIA CTAHOAPT POCCUUCKOWN DEOEPALNMN

CucTtemMbl aBTOMaTM3aLMK NPOU3BOACTBA U UX UHTErpauus
NMPEOCTABNEHWE OAHHbLIX OB U3AENUMA 1 OBMEH 2TUMUWU OAHHBLIMUA
YacTb 502

MNpuKknagHble MHTEPNPETUPOBaHHbIE KOHCTPYKLUMM.
KapkacHoe npeactaBneHue ¢popMbl Ha OCHOBe o6onoYek

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

DataBBegeHunna — 2007—07—01

1 O6nacTb NpUMeHeHuA

Hactoswunin ctaHaapT onpeaenset UHTepnpeTaunio UHTErpUPOBaHHLIX PecYRCOoB, oBecnednBaioLyo
CcOoOTBEeTCTEUE TpeGoBaHUAM K NpedcTasneHuo dopmMbl 3aenus NocpecTEOM UCNONb30BAHUA TREXMEDHbLIX
KapKacHbIX MoAenei, OrpaHU4eHHbIX COBOKYMHOCTEID 060MoYex.

OBnacTb NpUMEHEeHUA HAacToALIero GTaHaapTa pacnpocTpaHaeTca Ha:

- NpeAcTaBneHne KapKkacHbliX MOAeNer, ONUcbiBaeMblX rpadomM, COGTOALLIMM U3 pebep U BepLUUH, B KOTo-
pomM pebpa nepecekaloTCA TOMLKO B UX BEPLUIWMHAX,

- NpeacTaBneHne KapkacHo A MoAenN 04HOA UNU HECKONbKUMM 060N0YKaMA, KOTOPbIe AOMKHbI NepeKkpbl-
BaThLCA UNW NepecekaThcs TONLKO B UX BepLUMHaX unu pebpax;

- TOMKM, ONUCbIBAEMbIE B TPEXMERHOM KOOPAUMHATHOM NPOGTPaHCTEE,

- KPUBbIE, BKNOYan b-cnnaliHbl, onucbiBaemMble B TPeXMePHOM KOOPAUHATHOM NPOCTPaHCTEE,

- NpeacTaBneHne oTAeNLHON KapkacHoW MoAen Uniu c6opKM KapKkacHbIX Moaenen.

OBnacTb NpUMEHEHUA HACTOALLIero GTaHAAPTa He pacnpocTPaHsAeTCs Ha;

- rTeOMeTpUIO, onpeaeneHHyHo B ABYMERHOM KOOPANHATHOM NPOCTPaHCTBe;

- TEOMETRUIO NOBEPXHOGTH,

- FeOMETPUIC TBEPAOro Tena,

- CCbIMKX Ha UCKMHOYEHHbBIE KOHCTPYKLAK,

2 HopmaTMBHbI€ CChINKK

B HacTosLeM cTaH4apTe UCNONB30BaHbI CChINKKM HA CReayoLMe MeXAYHAPOAHbIE CTAHAAPThI:

NCO/M3K 8824-1:1995 WHpopmaUUoHHbIe  TeXHONOorud.  BaaumoceaAsb  OTKPLITBIX  CUCTEM.
ABCTpaKTHas cUHTaKkcuYeckas HoTauus sepcun cguH (ACH.1). Yacte 1. Cneundnkalna oCHOGBHOW HOTaLMK

MCO 10303-1:1994 Cucrembl aBTOMaTU3aUMM NPOU3BOACTBA U UX UHTerpauus. MNpegcraesneHule gaH-
HbIX 00 M30enuu 1 obMeH sTUMU gaHHbIMK, YacTe 1. OBlue npeacTaeneHus M oCHOBOMNONarawwme NpuHUUGI

MCO 10303-11:1984 Cucrembl aBTOMaTU3aLMN NPOU3BOACTEA U UX MHTEerpauus. NpeacrasneHue gaH-
HbIX 06 U3genuu 1 obmMeH aTuMK gaHHbiMA. YacTte 11. MeToapsl onucaHus: CnpaBoYHOE PyKOBOACTBO NO A3bIKy
EXPRESS

MCO 10303-41:1984 Cuctembl aBTOMaTU3aLMA NPOU3BOACTBA U NX UHTerpauns. MNpenctasneHue AaH-
HbiX 00 U3genu U obMeH 3TUMKU SaHHbIMK. YacTe 41. WHTerpupoBaHHble 0bobuweHHble pecypckl. OCHOBBI
OnUcaHWUa U NOSAERKKN U30ENUA

MCO 10303-42:1984 Cucrembl aBTOMAaTU3aLMN NPOU3BOACTEA U UX MHTErpauns. NpeacrasneHue gaH-
HbiX 06 U3aenuu 1 06MeH 3TUMU AaHHbIMK. YacTe 42. VHTerpupoBaHHbie 0bobLleHHble pecypcsl. [eomeTpu-
4yecKoe U TONONorM4ecKoe NpeacTasneHue

WapaHue ochvymansHoe
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MCO 10303-43:1994 Cuctembl aBTOMaTU3aLMK NPOU3BOOCTBA U MX MHTEerpauns. NMpegctaeneHne gaH-
HbIX 06 U3aenMy 1 cBMeH aTUMK JaHHBIMKU. YacTb 43. MHTerpupoBaHHble 06obweHHbIe pecypebl. CTRYKTYPGI
npeacrasneHni

MCO 10303-202:1996 Cuctembl aBTOMaTU3aUMW NPOU3BOACTBA WU UX WHTerpauus. MNpegctaBneqHne
JaHHbIX 00 u3genuun 1 obMeH aTUMK JaHHbIMK, YacTs 202, MNpuknagHble NPoToKOmNbl. ACCOUMATUBHbIE Yep-
TEXN

3 TepmuHbI M onpeaeneHns

3.1 TepmwuHbI, onpegeneHHblie B UCO 10303-1

B HacTosWeM cTaH4apTe NPUMEHEHLI CNeayolne TEPMAHBI !
- npunoxeHuve (application);

- npyKknagHoi KoHTeKeT (application context);

- npyknagHoi npotokon; I (application protocol; AP);

- MeTog peanu3auum (implementation method);

- UHTEerpMpoBaHHbIN pecypc (integrated resource);

- HTepnpeTauwms (interpretation);

- mogens (model);

- usgenwue (product);

- AaHHbIe 06 nzaenuu (product data).

3.2 TepmwuH, onpegeneHHbid B MCO 10303-202

B HacTosWeM cTaH4apTe NPUMEHEH CNeay WM TePMUH!

- IpMKNagHas MHTepnpeTUpoBaHHaA KoHcTpyKuuA; NKIK (application interpreted construct; AIC).

4 CoKpalleHHbIN NUCTHUHT Ha Aasbike EXPRESS

B HacToswem pasgene onpegeneHa EXPRESS-cxema, B KOTOPOA MCNONG3YIOTCA 3MEMEHT bl MIHTEr pupo-
BaHHbIX PECYPCOB U COOEKATCH TWUMbI, KOHKPETU3aL MM OB BLEKTOB U OYHKUMK, OTHOCALLMECS K HACTOSALLEeMY
cTaHaapTy.

MpumedaHuWe— JonyckaeTcA cylEeCTBOBaHWE NOATUMNOB U 3NeMEHTOR CNIMCKOB BEIBOpa, KOTOPBIE NOARNAOT-
CA B MHTErPUPOBaHHBIX pecypcax, He UMNopTUPoBaHHBIX B MK, Takue KOHCTPYKLMM UCKMIOYAOTCA M3 AepeBa NoaTUNOR
WK cnucka BelGopa NocpeacTBOM NpaBui HEABHOMO MHTepdeitca, onpeneneHHsix 8 MCO 10303-11.

EXPRESS-cneundunkaums

SCHEMA aic_shell_based wireframe ;

USE FROM geometric model schema - 1801030342
(shell_based wireframe model)};

USE FROM geometry schema --1S0 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,

palyline,
quasi_uniform_curve,
ratiocnal b spline curve,
uniform_curve) ;

USE FROM product_property _representation_schema -- 180 10303-41
(shape_representation) ;

USE FROM representation_schema -- 180 10303-43
(mapped_item) ;

USE FROM topology schema -- 180 1030342
(edge curve,
edge_loop,
path,
vertex_loop,
vertex_point
vertex_shell,
wire shell);
(*
MpuUMedaHue— CXemMbl, CCbINKA HA KOTOPbIe AaHbI BbILLE, MOXKHO HAWTKA B CNEAYOLLIWX CTAaHAAPTaX KOMNNEkK-
ca MCO 10303:

geometric_model_schema —MCO10303-42;
geometry_schema — NCO 1030342;
product_property_representation_schema — KMCO 1030341;
topology_schema — NCO 10303-42;
representation_schema — MNCO 10303-43.

4.1 BBegeHne

B HacTosWwemM cTaHgapTe onpefensaoTcs recMeTeMYeckre U TONoNorudeckie CTPYKTYpsI ANs Npeacras-
NeHWUs TpexmepHbIX popM ¢ Ucnonk3oBaHueM obonodek pasmepHocTu 0 (06bekT vertex_shell) unu 1 (obvekr
wire_shell). JanHas NWK npegcraesneHa obbexktom shell_based_wireframe_shape_representation, koTo-
pblid oTHOCUTCH K TUNY shape_representation.

4.2 OcHOBHbIE NOHATUA U AONYLLEHWA

HaHHoe KapKkacHoe npeacraBneHue dopMbi OCHOBbIBAETCH Ha MoZenu
shell_based_wireframe_model n HeobxogumbIx reomeTpyUdeckux U Tononorndecknx obwektax. Onpegene-
Hu1s dopm, NpeacTaBneHHsIX obbekToM shell_based_wireframe_shape_representation, Moryt 6biTh 0bec-
nedeHbl COBOKyMHOCTAMU 0bbekToB vertex_shell unu wire_shell. KapkacHele npegcrasneHus mMoryT BbiTe
KOMMOHOBKaMW PYTMX KAPKACHbLIX NpeAcTasneH i, cTobpaxaeMblX Ha TO JKe NpoCcTpaHCTBO KoopAMHAT.

4.3 OnpepencHue 00BLekTa shell_based_wireframe_shape_representation cxeMbl
aic_shell_based_wireframe

ObvekT shell_based_wireframe_shape representation asnsertcs TpexmepHsIM nogTunom obwexkra
shape_representation, npegcrasngowm popmy UK HacTb PopmMbl U3AENUSA KapKACHBIMU KOHCT YKL UAMMU,
onpenensoWnuMK HE BbiPaXeHHbIA SBHO 0bbem. 310 BKNoYaeT B cebs BCce TREXMEPHbIE KPUBLIE U TONONOru-
JYeckue obBeKTbI, onNpedensoLlMe rpady, COCTOSWMNA U3 BEPLUWH, pebep W 3aMKHYThIX Llened.

MpumMmedaHune— MNpUKNagHON NpOTOKOM, B KOTOPOM WcnonkayeTcd gaHHaa MUK, moxeT oBecnedunts peanu-
3aumic o6bekta shape_representation kak o6bekta shell_based_wireframe_shape_representation.

EXPRESS-cneuudukaums

*

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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'‘AlC_SHELL BASED WIREFRAME.MAFPPED ITEM',
'‘AlC SHELL BASED WIREFRAME.AXIS2 PLACEMENT 3D'*

TYPEOF {it)) =1

N=0;

WR2: SIZEOF (QUERY (it <* SELF.items |
SIZEOF( ['AIC_SHELL BASED WIREFRAME SHELL BASED WIREFRAME MODEL',
'AlIC_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 TYPEQF (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)
N=0;
WR4: SIZEQOF (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 (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 elementiedge curve.
edge geometry\polyline.points) >2)

)=0)
)=0;
WRS5: 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)

N=0;
WRS: 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;
WRY7: SIZEOF (QUERY (sbwm <* QUERY (it <* SELF.items |
('AlC_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|
('AlC_SHELL BASED WIREFRAME.EDGE LOOP'IN TYPEOF (wsh))) |
NOT (SIZEOF (QUERY (el <* eloop \ path.edge_list |
NOT ({valid_wireframe_vertex point
{el.edge element.
edge_start\vertex point.vertex geometry))

0)

AND
(valid_wireframe_vertex_point
(el.edge element.edge end\vertex point.vertex geometry)))

WRSE: 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'INTYPEOF (sb)))|
NOT (SIZEOF {QUERY {vloop <* QUERY {wsh <*
ws\wire_shell. wire shell extent |
('AIC_SHELL BASED WIREFRAME.VERTEX LOOP'IN TYPEOF {wsb)))|
NOT ('AIC_SHELL BASED WIREFRAME.VERTEX POINT'IN
TYPEOF (vloop\ vertex loop.loop_vertex))
)=0)
)=0)
N=0;
WRS: SIZEOF (QUERY (sbwm <* QUERY (it <* SELF.items |

('AlC_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'INTYPEOF (sb))) |
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NOT (SIZEOF (QUERY (vioop <* QUERY {wsb <*
ws\wire_shell.wire_shell_extent |
('AIC_SHELL BASED WIREFRAME.VERTEX LOOP'IN TYPEOF (wsh))) |
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 maodel.sbwm_ boundary |
('AIC_SHELL BASED WIREFRAME VERTEX SHELL'IN TYPEOF (sb))) |
NOT ('AIC_SHELL BASED WIREFRAME.VERTEX POINT IN

TYPEOF (vs\vertex_shell .vertex_shell _extent.loop vertex))

)=
))=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_vertexivertex_point.
vertex_geometry))

0)

)=
)=0;
WR12: SIZEOF (QUERY (mi <* QUERY (it <* SELF.items |
{'AlIC 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)

=0
WR13: SELF.context of items\geometric representation_context.
coordinate_space_dimension=3;
END ENTITY;

(

$opmMantHble yTBEp¥KOEeHUS

WR1 — anemenTtamu items B o6bekte shell_based_wireframe_shape_representation nonxHs! 66T
shell_based_wireframe_model, mapped_item nnu axis2_placement_3d.

WR2 — no «kpaliHed mepe oauvH W3 2nemMmeHToB items B ob6wekte shell_based_wireframe._-
shape_representation gonxeH 6biTo N60 shell_based_wireframe_model, nnGo mapped_item.

WR3 — Bce pebpa (obbektol edge), obpasyiloliMe 3aMkHyTylo Uenb (0ObekT edge_loop) B
shell_based_wireframe_model, gomkHbl uMeTs TUN edge_curve.

WR4 — kaxabid 0b6bekt polyline, koTopbii nexuT B ocHoBe obbekta edge B shell_based_-
wireframe_model, gonmxkeH 6biTs cnpegeneH Bonee 4em ABYMs paznUYHbIMU Todkamu (00 bekTamu point).

WR5 — 061ekT edge_geometry, KoTopbid NexXxuT B ocHoBe obkekTa edge Ans edge based_-
wireframe_model, gonxkeH umets Tunsl line, conic, b_spline_curve, offset_curve 3d, polyline unu
curve_replica, akpuBble, umerow e 6a3y, 3aJaHHY0 APYTMMU KPUBbBIMUW, NPEACTaBNATCS TakuM e obpa3som.
Ina obvekToB offset_curve_3d unu curve_replica kpusas, ykasaHHas kak 6a3osas (0bbekT basis_curve),
JOMKHAa BbITe OQHOMC U3 BbILIEYNOMSAHYTLIX TUNOB.

WR6 — kaxgas BepwnHa (06bekT vertex), onpegeneHHas kak HadanoHas Ui KeHeYHas BepLluHa Ans
pebpa (0bbekT edge) B shell_based_wireframe_model, gomkHa nmets Tun vertex_point.

WR7 — o61ekT vertex_geometry, KOTOPbIA NEXUT B OCHOBE BEPLUWH, ONpeaensiioW X rpaHnubl pebep
{obbekToB edge) B 3aMkHyTOR Uenu (0ObekT edge_loop) ans shell_based_wireframe_model, fomkeH 6biTe

6
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nubo cartesian_point, nnbo point_replica, a 0bvekT point_replica gonxeH Bocnpoussoants Nubo apyron
0bbekT point_replica, nu6o cartesian_point.

WRS8 — BepwHa, koTopas onpegensieT 06bekT vertex_loop, ncnonb3yembld B Ka4ecTBe rpaHulbl B
shell_based_wireframe_model, gomxHa umeTts TUN vertex_point,

WRY — B ocHOBE BepLUWHbI, KOTopas onpedenseT obbekT vertex_loop, ncnonb3yemblii B KauecTBe rpa-
Huubl B shell_based_wireframe_model, nonken nexats 06bekt cartesian_point nnu point_replica, a
06bekT point_replica gonxeH Bocnpou3soauTs NMbo Apyron obbekT point_replica, nnbo cartesian_point.

WR10 — BepwuHa, koTopas onpenensieT obtekt vertex_loop, ucnone3ayembld Kak vertex_shell_-
extent nns vertex_shell 8 shell_based_wireframe_model, gonxHa 6biTs vertex_point.

WR11 — B OCHOBe BeplUUHbl, KoTOpas onpedensieT oObekT vertex_loop, ucnonb3yembld Kak
vertex_shell_extent ona obwexra vertex_shell 6 shell_based_wireframe_model, gonxeH nexatb o6bekT
cartesian_point unu point_replica, a 06vekT point_replica gomkeH Bocnpoun3asoguTte nubo opyroi obbekT
point_replica, nubo cartesian_point.

WR12 —ecnu B obwekte shell_based wireframe_shape_representation umeetca obbekr
mapped_item, T0 uctodHMKOM 0btexkTa mapped_item gomkeH ObiTs 0BbekT shell_based wireframe_-
shape_representation.

WR13 — 3Ha4eHue napametpa coordinate_space_dimension obtekta shell_based wireframe_-
shape_representation gonxHo bBbiTh paBHO Tpem.

4.4 Onpegenenus yHKUMI cxemMbl aic_shell_based_wireframe

441 OyHkyua valid_wireframe_edge_curve nposepsieT, AeACTBUTENBHO MK 334aHHAas apryMeHToM
KpuBas ABNAETCH AONYCTUMOW ANA UCNONb30BaHWA B NpeAcTasneHu dopmbl, onpeaeneHHoW TononorM4ecky
OrpaHU4EHHbLIM KapKacoM.

EXPRESS-cneundukaius

*)
FUNCTION valid wireframe_edge curve {crv:curve ): BOOLEAN;
-- NPOBEpPKA HAa A0NYCTUMOCTb OCHOBHbLIX TUMNOB KPUBbIX

IF SIZEOF (['AIC_SHELL BASED WIREFRAME.LINE',
'AlIC_SHELL BASED WIREFRAME.CONIC',
'AIC_SHELL BASED WIREFRAME.B_SPLINE_CURVE',
'‘AIC_SHELL BASED WIREFRAME.POLYLINE']* TYPEOF (crv))=1
THEN RETURN (TRUE};
ELSE
-- pEKypCUBHAas NpoBepKa Ha 4OoNYCTUMOCTL OCHOBHBIX KpUBbLIX AN 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
-- pEKYpPCUBHAZ NpoBepKa Ha 4oNyCTUMOCTE OCHOBHbIX KpUBbLIX Ang Tuna offset_curve
IFCAIC 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;

(

OnpegeneHve aprymMmeHTa

crv — 3agaHHan KpuBas, KoTopas AomkHa ObiTb NpoBepeHa Ha ACNYCTUMOCTb. [lonycTUMON KpUMBOA
aBnseTcA kpuBasn Tunes line, conic, b_spline_curve, offset_curve_3d, polyline unu curve_replica. Ecnu
kpusas umeeT Tun offset_curve_3d unu curve_replica, To kpuBas, Ha KOTOpyH OAETCH Cebinka Kak Ha 6aso-
Byto (basis_curve) unu nopoxgaowyto (parent_curve), Takke f0MmxHa ObITe JONYCTUMOR KPUBOR.
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4.4.2 dyHkuua valid_wireframe_vertex_point nposepseT, 4eMCTBATENLHO N 3a4aHHAsA apryMeHToM
TOuKa ABMNAETCH AONYCTUMOR AR UCNONb3aBaHUA B NpeacTaBneHud hopMbl, onpeaeneHHoR ToNanormyeckq
OrpaHU4eHHbIM KapKkacom.

EXPRESS cneundukaums

*

FUNCTION valid_wireframe_vertex_point (pnt: point) : BOOLEAN ;
-- NpoBepKa Ha AONYCTUMOCTb OCHOBHBIX TUMOB TOMEK
IF {'AIC_SHELL BASED WIREFRAME.CARTESIAN POINT') IN TYPEOF (pnt)
THEN RETURN (TRUE};
ELSE
-- PEKYPCYBHAs NPOBEPKA HA ONYCTUMOCTL OCHOBHbIX TMMOB TOMEK Kak NOPOXAAoLW WX AN
-- Tuna point_replica

IF{AIC SHELL BASED WIREFRAME.POINT REPLICA’)IN TYPEOF (pnt)
THEN RETURN (valid_wireframe_vertex_point
(pnt\peint replica.parent pt));
END IF;
END IF;
RETURN (FALSE);
END FUNCTION;

(

OnpegeneHue aprymeHTa

pnt — 3agaHHas TouKa, koTopasa AonxHa bbi Tk NpoBEpEHa Ha A0NYCTUMOCTb. [ONYCTUMOR TOMKOW ABNS-
eTcA Todka Tuna nubo cartesian_point, nubo point_replica. Ecnu Touka umeeT Tun point_replica, To nopox-
Jawowasn Todka (parent_point) Taicke gonxHa BbiTb 4ONYCTUMONA TOHKOR.

7)
END_SCHEMA;
(*
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NpunoxeHue A
{obAzaTenLHoe)

COKpaI.I.leHHOG HauMeHoBaHWe 06beKTa

CokpalleHHoe HauMeHoBaHWe oBbekTa, yCTAHOBNEHHOTO B HACTOAWEM cTaHaapTe, npusegeHo B Tabnuue A1
TpeGoBaHUA K MCNOMB30BAHWI0 COKPALLEHHBIX HAMMEHOBaHWIA CodepKaTca B METOAaX peann3almu, onicaHHbIX B CoOT-
BETCTBYIOWWX cTaHgapTax komnnekca NCO 10303.

Tab6nuya A1 — CokpaweHHoe HaMmeHoBaHMe obbekTa

MonHoe HaMMeHoBaHNe OO LeKTa COKpaLLeHH 08 HAVMEHOBAHWE

SHELL_BASED_WIREFRAME_SHAPE_REPRESENTATION SBWSR
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Npunoxenne B
(oBaAzaTencHoe)

Perncrpauusa MHGOpMaLNOHHOMo 06 LeKTa

B.1 O6ozHauyeHWe AOKYMeEHTa
Ana obecneyeHuns ogHozHadHoro o6o3HaveHns UHpopMauuoHHoro o6beKTa B OTKPLITOW CUCTEME HACTOALEMY
cTaHaapTy NPUCBOEH cregylownia uaeHTudmukaTop obbekTa:

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

Cwmbicn gaHHoro oboaHaveHun yectanoeneH 8 WCO/M3K 8824-1 u onucan 8 UCO 10303-1.

B.2 OBosHayeHWe cxembl

Ona obecneyeHnsa ogHo3HavHoro obo3HayeHns B oTKPBITOW cucTeMe cxeme aic_shell_based_wireframe_schema
(cm. pasgen 4} npuceoeH crniegylowit uaeHTudukaTop obbekra:

{ iso standard 10303 part(502) version(1)object(1} aic-shell-based-wireframe-schema(1) }
CMbIcn AaHHoro obo3HadeHua yetanoeneHd 8 MCO/MIK 8824-1 u onucaH B MCO 10303-1.
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NpunoxeHue C
{(cnpaBo4Hoe)

EXPRESS-G gnarpammbl

EXPRESS gnarpammel, npeactaenerHele Ha pucyHkax C.1 — C.6, nony4eHsl M3 COKpalleHHOro NUCTUHra, npeg-
cTaBneHHoro B pasgene 4, ¢ ucnones3oBaHuem cneuudurkaumii untepdeica ctangapta MCO 10303-11. B guarpammax
ucnone3ceaHa rpadcudeckan HotTauua EXPRESS-G asbika EXPRESS. Onucanve EXPRESS-G yctaHoeneHo B

WCO 10303-11, npunoxenue D.

MpumedvaHue—Bobpanible Tunbl geometric_set_select, transformation, trimming_select, reversible_-
topology, vector_or_direction uwireframe_select umnoptupytotcs B pacwumperHbiid nuctuHr NMAK B cooTBeTcTBUM € NpaBu-
NnaMuHeABHbIX MHTepdelcos no MCO 10303-11. BHacToAweM cTaHgapTe Apyrie 006beKThl HE CChINATCA HAa 3TU BLIOpaH-
Hble TUMbI.

11
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|r_ _t;x:t_ - I context type
|
L= ! ) ] representation_context
———--——-—=_ context_identifier
! identifier P
e
context_of items
(INV} representations_in_context S[1:7]
@]
geometric_representation_context
coordinate_space_dimension
T S—
| dimension_count :
L e e |
. name [T 1
representation L label I
L———— I
T mapped_representation
items S[1:7]

representation map

l mapping_origin Tﬂing_source

shape representation (INV) map_usage S[1:7]

}

shell based wireframe
shape representation

Q 0O
e | name . . > .
I labcl ©b——1 representation item . mapped_item
L __ J | mapping_target
! |
topological representation_item @ geometric_represcntati011_iteD

K

6,14 path ) (6,13 loop) 6,17 Vertex_shelD (6,15 Vertex> (6,11 edge) (6,18 WiI‘E:_ShCID

PucyHok C.1 — aic_shell_based_wireframe — EXPRESS-G guarpamma 1136
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4 4.4 curve
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d 3,1 placement

3.2 direction

3.3 veclor

/‘-’\

6,16 vertex _point)

6,12 edge curve

(DER) dim

3

b

,7 cartesian_transformation_operator

|

shell based wireframe model

sbwm_boundary S[1:7]

I —|r shell J|
i R —_——
T
O O
6,10 wire_shell 6.9 vertex_shell
- parent_pt - -
—G point 1 point_replica
2,2(6)
1 7
S S
[ ; |
I I geometric_set_select l
T T 1
! I trimming_select |
L R —
N w— 1 |
I parameter_value : transformation
_______________ o

—_—_——————eeee e —— a1

cartcsian_point

?TTT

(@)
(2,2(3)) (2,3(5))

O
L 2,1(3) ) 2.12(4) @ cartesian_trananrmation_opel‘@

PucyHok C.2 — aic_shell_based_wireframe — EXPRESS-G guarpamma 2 u3 6
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locati
placement = lOIl_C(z,l cartesian _poinD o= e .
I | axis2_placement '
l S S— - i
axis2_placement_3d 394
[
| ref_direction ( 3.2(2) )

[ 3.6(4) ) [ 3.3(2)

1) l $ oricntation J) folle ()CI)_

|
|
L ] (DER) p L[3:3] i
|
]
|
|
|

'S
vector ) ) )
direction_ratios L.[2:3] direction
C
T9 9 90
magnitude I I I
[ |
| l I I
: length measure | I I |
______________ | | I |
. | I |
axis] I I
'_ - - - - - - " -V _I | I
| axis2 ! |
| == T T 7~ s
| | axis3 I
| | 0
| | |
| | |
I | |
| | |
L | (DER)u L[3:3]
carrtesian_transformation_operator ———] cartesian_transformation_operator_3d

T
|
I logical origin

|
(DER)scl Lb——=———- | ‘

(,'J o)
( 2,2 cartcsian_point )

PucyHok C.3 — aic_shell_based_wireframe — EXPRESS-G guarpamma 313 6
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5.4 b_spline_curva

polyline
curve bounded_curve .
- points L[2:7]
[ [ é)
<2, 12 cartesian_poi@
parent curve _
- (4,10 curve )
curve_replica
transformation . .
o@l cartesmn_tra.nsformatlon_oper@
1
basic curve
self intersect

F =TT T T T -
| length_measure & distance offset_curve_3d
————————————— ref direction I

I
D
,9 direction (2’

o
5 cartesian JJOiIl‘[):‘ put
dir line

. position c
(3,7 axis2 J)lacement> ?
] conic
TTT T - radius circle
I positive_length _measure ﬁD
T et - i_axisl
| positive_length measure & Serm_axis .
b ] oo ellipse
r = = semi_axis2
| positive_length measurc & —
b————= IR focal dist
i length_measure P — parabola
P
f————————————————— - semi_axis
| positive_length measure
F:::_:;::::::::::::: semi_imag_axis hyperbola
| positive_length_measure ¢>
L

PucyHok C.4 — aic_shell_based_wireframe — EXPRESS-G guarpamma 4 u3 6
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! I transformation |
L -
NAME o label |
functionally defined transformation description r—_—::_‘ﬁJ
|
text |

Qq
l I _____ J
64 Cartcsian_transfonnation_opcratoD

54(4)

control_points_list L{2:7]
<2,2 cartesian _poinD
(DER) control points A[0:u] . .
2.3 cartesian_point
(DER) upper_index_on_control points
O
closed curve
o
b spline_curve self’ intersect 5
degree o
curve_form T Tt T
= a b _spline_curve form | !
weights data L[2:7]
) . o
I rational_b_spline curve (DER) weights A[0:u]
O

4 4 & 4

uniform curve bezier curve || b spline curve with knots quasi uniform curve

(DER) upper_index_on_knots | knot_spec
J> knot_multiplicities L[2:?] knots L[2:?] l
e 1 it
J’ : parametric_value : : knot_typeJl :

Pucynok C.5 — aic_shell_based_wireframe — EXPRESS-G guarpamma 5u3 6
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l l reversible_topology_item
6,15 (1}

edge start
vertex edge end

[8]

vertex point

vertex geometry

(6,10(2))(6,18(1))
—

wire_shell

1

6,12 (2)

|

edge curve

edge geometry

same_sense

}

edge element

oriented_edge

[®)

orientation

loop_vertex

wire shell extent S[1:7]

vertex_shell

vertex_shell extent

6,13 (1) q loop

vertex_loop

( 614(1) )
l_fk

edge listL[1:7]

1

path

T

cdge loop
(DER) ne

1 —

PucyHok C.6 — aic_shell_based_wireframe — EXPRESS-G gnarpamma 6 uz 6
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Npunoxenne D
{(cnpaBo4Hoe)

MawnHHO -1 HTepnpeTupyeMblie NUCTUHIKU

B naHHoM NpUnoKeHWU NPUBEdEHbLI CCBINKU Ha CalThl, HA KOTOPBIX HAXOARTCHA NIMCTUHITA HAUMEHOBaHUA 0O LEKTOR
Ha A3blke EXPRESS 1 COOTBETCTBYIOLNMX COKpaLeHHBIX HAMMEHOBaHWMIA, YCTaHOBMNEHHLIX B HACcToALEM cTaHgapTe. Ha
3TUXKE CalTax HaxogATCA NUCTUHIM Boex EXPRESS-cxeM, yCTaHOBMNEHHbIX B HACTOAWEM cTaHgapTe 6e3 KOMMeHTapUues
WU OPYroro NOACHALWEro TekeTa. 3TWU IMCTUHIA OCTYNHBI B MALUMHHO-MHTEpPNpeTUpyeMoid dopme U MOTyT BbiTh NOMYYEHbI
no cnegytowum agpecam URL:

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

Mpu HEBO3MOMKHOCTU AOCTYNA K 2TUM caitTam HeoBxogumo oBpaTuTecA B LeHTpansHelid cekpeTtapuat MCO unu
HenocpencTBeHHO B cekpeTapuaT MCQO TK184/TK4 no agpecy anekTpoHHOM NoYThI: scdsec@cme.nist.gov.

MpumedyaHune— Mudopmauma, npeacTasneHHas B MalMHHO-MHTEPNPETUPOBAHHOM BMOE HA YKa3aHHbIX
eoiwe URL, arnaeTcA cnpaBoyvHoin. O6a3aTentsHLIM ABNASTCA TEKCT HACTOALLEMO CTaHAapTAa.

18
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NpunoxeHue E
{(cnpaBo4Hoe)

CBeaeHunA 0 COOTBETCTBHMMW HAaUWOHaNbLHbLIX cTaHaapToe Poccuiickon Pepgepaunn
CCbINIOYHLIM MeXAYHapoaHLIM CTaHAapTam

Tatnuua EA

OBo3HaYeHWe CChINCYHOMO

OBo3HaYeHue W HAMMEHOBAaHWE COOTBETCTBYIOLLEroc HauWMoHAaNeBHoro cTaHdapTa
MEXOYHapOoaHOrO CTaHaAapTa

NCO/M3K 8824-1:1995 FrOCT P MCO/M3K 8824-1—2001 WndopmauuvoHrasa TexHonorua. AGctpakTHas
CUHTaKcuMyeckan HoTauusa Bepcun oguH (ACH.1). YacTts 1. Cneuncbukaus oCHOBHOM
HOoTauuu

ACO 10303-1:1994 rOCT P MCC 10303-1—99 CucteMmbl aBTOMaTU3aLMW NPOM3BOACTBA W WX

uHTerpauua. MpeactaeneHde AdaHHblX 06 W3genMd W OGMeH 3TUMM  OaHHbIMM.
YacTe 1. O6wme npegcTaBneHns M 0CHOBONOMAraloWwme NpUHLMMLL

MCO 10303-11:1994 rOCT P MCO 10303-11—2000 Cuctembl aBToOMaTM3aLMM NPOM3BOOCTBE M MX
uHTerpauus. MpepcTaBneHwe AadHelx 06 uzgenuu v oBMeH 3TUMKU  OaHHBIMUW.
YacTte 11. MeToabl onucaHuaA. CnpaBovHOe PYKOBOACTBO NO A3bIKy EXPRESS

MCO 10303-41:1994 rOCT P MCO 10303-41—99 Cuctembl asToMaTM3auMnM MpoM3BOoacTBa W MX
uHTerpaums. MNpegcTaBneHWe AaHHblX 06 WM3genMd W OoGMeH 3TUMKM  OaHHbIMM.
YacTe 41. MHTerpupoeaHHble 0GobWeHHble pecypchl. OCHOBBI ONUCAHWA M NOOAE PXKKA
n3pgenvi

MCO 10303-42:1994 *

NCO 10303-43:1994 FOCT P UCO 10303-43—2002 CucTtembl aBTOMatMzalMM NpoOM3BOACTBA U UX
WHTerpauma. MpencTaeneHWe dadHelx 06 M3genMM M OOMEH STUMWM OaHHBIMM.
YacTe 43. WMHTerpuposaHHble o06obeHHble pecypchl. CTpyKTYpbl NpeacTaBneHuia

MCO 10303-202:1996 *

* COOTBETCTByHJLIJ,VIle HaUMOoHAaNEHbIA CTaHOapT OTCYTCTBYET. Ho ero YTBEPXKOAEHUA pEKOMEHOYETCA UCNONb30OBATh
nepeesoj Ha pyCCKI/IH A3bIK OJaHHOrC MexayHapoAHoro ctaHpapTa. I'IepeBO,q OaHHOrC MeXxayHapoQHoro ctaHaapTa
HaxoauTcAa B Cbe,qepaanOM I/IH(bOpMaLI,I/IOHHOM dDOH,D,e TEXHUYECKUX pernamMmeHToB U CTaHJapToB.
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YOK 656.072:681.3:006.354 OKC 25.040.40 na7 OKCTY 4002
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