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Mpeagucnoewne

Llarni i1 npiHumne cTadgapTiaayye B Poccuickold Pegepadiy yoeTasoaneHsl PeaepankHsIM 3as0H0M
oT 27 gexabpa 2002 r. MNe 184-03 &0 TEXHHYECKOM DEryNHpOBAHHKE, 3 NDAEHNS NPAMEHEHWA HALMOHANEHEL
craHgapToe Pococwickod @egepayky — MOCT P 1.0—2004 «CravgapTyuaauxa B PoccHiickod Deaepauid.
DCHOBHBIE NONOMEHHAR

CeegeHAA O cTaHgapTa

1 NOAroTOBNEH MNocynapcTBeHHsbM HAYHHEIM yYpekaeHyen «LleHTpansHsid HaydHO-WCCNenona-
TENLCKHA W ONBITHO-KOHCTPYKTOPCKMA WHCTHTYT DODOTOTEXHMKA U TEXHWYBCHOR KWOSpHETHEWR HA OCHOBE
COBCTBEHHOMD 8y TEHTUYHOND Nepesoa CTaHAapTa, YKasauHoro 8 nyHeTe 4

2 BHECEH TexHUYSCcKMM KOMHTETOM MO cTadgapTuiaum TE 459 sMudopmagwodHans nogaepsss
HHIHEHHOID LMKNA UW3GENHARs

3 ¥YTBEPXOEH W BBEOEH B JENCTBWE Mpukazom degepansHore aredTcTBa no TAXHHUECKOMY
pPerynupoBaHnD 1 MaTponorik oT 11 mapta 2008 r. Ne 40-cT

4 HacToAwWMA CcTaHgapT WOBHTHYEH MEeROyHapogHosy cTadgapty MCD 10303-521:2003 «CHcTeMbl
SBTOMATHIAWKWKM NDOWIBOGCTEA W WX WHTErpauuA. MNpegecragnedye GadHsx of nagendl n oDMeH 3THMK J3H-
HilMKA. HacTs 521, MpurnagHee WHTEPNPETHPORAHHEE KOHCTPYHL WK, MNognoBepXHOCTE MHorooGpasuas (150
10303-521:2003 «Industrial automation systems and integration — Product data representation and
exchange — Part 521: Application interprated construct: Manifold subsurfaces).

MpW NpMMEHEHKW HACTOALLBID CTAHAARTa PEKOMEHOYETCA MCNONLI0BATE BMECTO CChiMOYHBLI MENTY-
HAPOOHEY CTAHOAPTOR COOTRGTCTREYIDWHE MM HAUMOHANBHEE CTAHAAPTH Poccuickol Pegepaynu, ceene-
HHA O KOTOPbLIX NPUBBAEHE! B AONONHATENEHOM NPUNOKEHHH F

5 BBEJEH BMNEPELIE

MichopualuR 0ff UIMEHEHUAX K HACMOAWEMY cmawdapmy myGnukyemc 8 exe20dHo usdaeaamon
UHPOpMALUOHHOM yNa3amens « HayUuoHankHbIe CMasdapmeiy, 8 MEKCm USMeHeHUD U NoNpasoy — & Bwe-
MECAYHO U3dasasMbix UHPOPMALUOHNEY YKaZamanax c«Hajuokanshbla cmandapmes. B ciyyag napa-
CMOMPa (FamMenbl) UNU omMedsl HacmoAwesos cmakdapma coomeamcmeyowes yeedomnasue Gydem
ONyONUKOEaHD 8 EXBMECAYHO Us0asaeMon uHhopMALLIONHOM yiasameane «HayuoKankybie cmaidapmeis.
Coomesmemeyioas UHPopMauus, yeedoMnerue U MEeKcTb! PEIMELLATICE MAaKKe & uMbopMaLLoHHoD
cucmemMe oble20 ToNLI0EaNUA — Ha oghuyuansHon caime PadepansHo20 a28HMCMEa N0 MEXHUYECKOM)
PESVALUDOBANUID U MEMIPONO2UL 8 CEImuU MHmapHem

@ CrangapTuHdops, 2008

HacTORWWA CTAHOAPT HE MOMAT BT NONHOCTED MNKH YACTWYHO BOCNPOMABENEH, THDAKWDORAH W pac-
NPOCTPaHEH B KAYECTBE OdMUHankLHoro wananua Gea paapewenva PegepansHoro areHTcTea No TEXHWYECHD-
MY PErYIWDOBAHMID 1 METDRONOMMA
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WR10: SIZEOF (QUERY (cfas = QUERY (it <* SELF.items |
AIC MANIFOLD SUBSURFACE.CONMECTED FACE SUB SET IN TYPEOQF(I)) |
NOT {SIZEQF {QUERY(fcs <* cizs\connected _face set.cfs faces |
{ 'AlC_MANIFOLD SUBSURFACE.SUBFACE® IN TYPEOF(fcs)) AND
{ MOT (SIZEOF{QUERY (elp_fonds <* QUERY (bnds <* fcs_bounds |
AIC_MANIFOLD _SUBSURFACE.EDGE_LOOP IN TYPEOF(bnds_bound)) |
MOT (SIZEQF (QUERY (oe <* elp_fbnds bound\path.edge_list |
MNOT (SIZEOF ([AIC_MANIFOLD_SUBSURFACE.LINE',
‘AIC_MANIFOLD_SUBSURFACE.CONIC’
AIC MANIFOLD SUBSURFACE.POLYLIME',
AIC_MANIFOLD SUBSURFACE.SURFACE_CURVE'
AIC MANIFOLD SUBSURFACE.R SPLINE CURVET
TYPEOF(oe.edge_elemenfiedge_curve.edge_geomatry)) = 1)
N=0
=0
my=0
ny=10
WR11: SIZEOF (QUERY (cfss =* QUERY (it <* SELF.items |
BIC MAMIFOLD SUBSURFACE.COMMECTED FACE SUBSET IN TYPEOF(It)) |
NOT (SIZEOF (QUERY (fcs < cfes\connected_face_set.cfs_faces |
[ AIC_MAMIFOLD SUBSURFACE.SUBFACE' IN TYPEOF(fcs)) ANMD
(NOT (SIZEQF{QUERY (elp_fbnds =* QUERY (bnds <* fcs bounds |
'AIC_MANIFOLD SUBSURFACE.EDGE_LOOP' IN TYPEOF(bnds bound)] |
MOT (SIZEOF (QUERY (oe <* elp_fonds.bound\path.edge_list |
ralc MAMIFOLD SUBRSURFACE.SURFACE CURWVE! IN
TYPEOF({oe.edge_elemenliedge_curve edge_geometry)) AMD
(NOT {({SIZEOF (QUERY (sc_ag <~
oa.edge_elementiedge curve.edge_geometry)
surface_curve.associated geometry |
NMOT ("AIC_TOPOLOGICALLY BOUNDED SURFACE.PCURVE'IN
TYPEOF(sc_ag)))) = 0)))
=0
=0
=0
N =0,
WR12: SIZEOF (QUERY (cfss <* QUERY (it <* SELF.items |
AIC_MANIFOLD SUBSURFACE.CONNECTED _FACE _SUBSET' IN TYPEOF(it)) |
NOT (SIZEQF ({QUERY (fcs <* cfss'connected face sef.cfs_faces |
{ 'AIC_MANIFOLD_SUBSURFACE.SUBFACE' IN TYPEOF(fcs)) AND
(NOT (SIZEQF{QUERY (elp_fbnds =* QUERY (bnds <* fcs.bounds |
"AIC MANIFOLD SUBSURFACEEDGE LOOP" IN TYPEOF(bnds. bound)) |
NOT (SIZEOF (QUERY (oe <* elp_fbonds.bound\path.edge_list |
("AIC_MANIFOLD_SUBSURFACE POLYLINE' IN
TYPEOF(oe.edge_slemantedge curve.edge_geometry)) AND
(NOT [(SIZEOF [os\oriented _edge.edge_elemeant)
adge_curve.adge_geometrny\polyling points) == 3))
=0
=0
mr=0
=0,
EMD ENTITY:
(*
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DopMankHBE YTEEDHISHWA

WR1 — arpubyT items obvexta manireld_subsurface _shape_representation gonses copep#atk
ofeekTe connected_face sub_set, mapped_item wnu axis2_placement_3d.

WR2 — no  kpafisel mepe oOMH W3 anesmedToR arpubyta items gonwed DeTeE  0BLEKTOM
connected face sub_set wnu mapped_item.

WR3 — gna niwboro obeexta mapped_item, obwext mapped_representation, otHoCAWKMACA K aro
OEeeKTY mapping_source, gomeeHd DeTe 0bberTom subsurface _shape _representation.

WR4 — mobol sxsemnnap obwerra connected_face_sub_set g arpubyTe items Qomues MMeTE THN
connected face sub_set AND open_shell.

WRS — gna  nwboro akaemnnapa obwerkta connected face sub set obwekte face w2

parent_face set gonwHet vseTs THN advanced face, nvbo obwert parent_face set nonwed DLiTe 3K3gm-
nnaposM obwerTa connected_face_sub_set, rpasdn koToporo 0THOCATCA K TMNy advancad_face.

Mpuwmesane— Ofcest parent_face_set momer beiTe ogHrs M3 nogTunoe apen_shell vnu closed_shell
ofivexta connected_face _sub_set.

WRE — ons nioboro akaeunnapa obeexta connected_face_sub_set kawnwld obwext face atpubyta
cfs_faces ponwed vwetTs Ten advanced face wnu subface W NpAMO WNW KOCEBEHHO CCOBUMATECA HA
advanced face.

Mpuwewasue— 3T ceoAcTeo npoeapaaTen diykiuied advanced _face_properties.

WRT — gna nioboro azemnnapa obwekra subface s atpubyre cfs_faces aeaewnnapa obbexta
connected_face_sub_set orpaduuveaiowme ero obwexTel edge OomsHsl WMeTe TN subedge wnw
adge_curve.

WRE — gne mioboro akzemnnapa obwekra subface s atpudyre cfs_faces aeaewnnspa ofwexTa
connected_face sub_set ace peplUKHLl, MCNONEIYEMBIE B onpadaneH s obeerta face, 0oneHE HMETE THN
vertex_point.

WRY — rpavuuel  mobore obwekta subface B arpubyre cfs_faces akzesnnApa obberTa
connected_face_sub_set nomsHie uMets TN edge_loop unu vertex_loop.

WR10 — tvinamu 0bberTa curve, MCNONLIYEMOrD ONA onpeaanequs recMaTpun obwerra edge_curve,
B CROK O420e0s WCNONLAYAMOro B onpenenaqHud obkaexra subface, MoryT BeiTe TONLEKD line, conic, polyline,
gsurface_curve unv b_spline_curve.

WR11 — acnu ofwexT surface_curve WCNnonNbayaTcA Kak 4acTe OMpaHAYaHWR rpaxgs ofkekta subface,
10 atprByT associated_geometry Jonmyas CCMNaTeoA Ha 0BwaxT pourve.

WR12 — acnu obwerT polyline ncnoneayeTcA Kak YacTe OrpadwyeHnA rpadn obwaita subface, 1o ox
AON¥EH COOBPMATE HE MEHEE TDREX TOYEK.

Mpuwmesasn e — MNpaeans c WRE no WR 13 cliecnesiaannT To, 4To onpeleneHde rpaHdy ofsesTa sublace Ha-
NEoTHEOpEYRED © oNpegenesdel rpasny obvekTa advanced_face.

4.3 Onpaganewde dpyHkuynM advanced_face_properties cxemel alc_manirold_subsurface

Pyuruma advanced_face_properties nposepaert ceokcTea obbanTa face, 4Tobel oNpEOEnUTE, MMEET
nu ox Ten advanced_face wnu renAeTcA obwexTon subface, NpAMO WK KOCEBEHHD CORMANWMMCR Ha 00 bakT
advanced_face wkak ofwexwt parent_face. 37a nposepka oCYWECTENABTCA PEEYDCHMBEHD W BOABDALWLAET
peaynetat TRUE, ecnv rpads @enAeTcR obwerktonm advanced _face nubo cownaeTcAd Ha ofbexT
advanced_face 4apes arpwiyT parent_face ofwerta subface. Bo Bcex gpyrivx cny4asy BO3BpaLYASTCA
peaynetat FALSE.

EAPRESS-cneumdikauma

‘)

FUNMCTION advanced face properties (testface - face) : BOOLEAN;

(*  soappawaet pexynetat TRUE, ecnu tesiface umeet Tvn advanced face *)

IF “AIC MAMIFOLD SUBSURFACE ADVAMCED FACE' IM TYPEOF(testface) THEN
RETURN (TRUE):

END _IF;

(*  ecnu testface senaetch obwerTon subface, To pekypoHBEHO NpoeepaAeTcA parent_face soaspausaeTcA
peayneTatT FALSE ona scex apyrux tvnoe face™)

IF ("AIC_MANIFOLD SUBSURFACE.SUBFACE'IN TYPECOF({testface)) THEN
RETURM{advanced_face_properties(testface. parent_face));
ELSE RETURN (FALSE];

END _IF;

END FUMCTION;

:’i

g
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Onpegene WA apryMeHToR

testface (exogHofl aprysmenT) — obvext face, koTopeE Jomeed DeiTe NPOREpREH HA COOTRETCTEME
ceodcTean obwexta advanced_face.
result (BeX0OHOR apryMedT) — nepeMeHHan Tina BOOLEAN, wTopas npuHMMasT aHadente TRUE,

ecni testface ApnAeTcA noaTunosm obkerkta advanced_face nudo nogtynom obwekta subface W cCeinaaTcA
npM a1os Ha obeerT advanced _face.

EXPRESS-cneuwdukaung
*)
EMD SCHEMA; = = koney cxeme AIC MANIFOLD SUBSURFACE
[-I-
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Mpunoxedde &
jobAzaTenbHoe)

CopaljgHHO® HaWMeEHOBaHWE O00LeKTa

CokpaweHHos HaumesoEanwe ofLenTa, YyOTAHOBNEHHOND B HACTOAWEM CTAHABPTE, NpMEegeHo B Talmaya A1,
TpefoBaHHA k¥ MCNONEI0EAHWK COKPALWBHHEE HAKMEHOEGHRA 0O LEKTOR COOePHATER B METOQEY PEANWAALNN, ONHCEH-
HelX B COOTEETCTEYMIWMHE CTRHASPTES KoMONnekes MOD 10303,

TaGnreua A1 — CospaileHHOS HAMMBHOEAHWE oiberTa

MoanKHoE HAMMEAIRLHBE COHpa e H A OE HAHMEHO AN

MANIFOLD _SUBSURFACE_SHAPE_REFPRESEMTATION MES0

10
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Npunosxeduws B
(obAlarencHoe)

ParvcTpauna i opMalyMoHHOro obLeKTa

B1 OBo3zHEvYEHHE AOEYMEHTA

,ﬂﬂﬂ ofiecnedeHna oAHoIHAYHOND GHo3HEYEHAR HHI:':IIJFIHELI_HL‘IHHIJFD ofbEeKTa B OTKPRITOA CHCTEME HECTORLSMY

CTAHOSPTY NPUCEOEH CAEDYLMA MOABHTHEWEATIR ofibesTa;

{ 3o standard 10303 part{5231) varslon{1}) }

Crbion gansore ofoasauesua yoTedoanes & MCOMI3K BA24-1 » onucad 8 MCO 103031,
B.2 OfosHa4eHde CXEMBI
Onr  ofecnededna  oOHo3HaNHOrD OB03IHAMEHWA B OTEDRTOR  WHEODMAUWOHHOW CHCTEME  CXEMS

aic_monifold_subsurface (cum. paagen 4) NpUcE0eH cREagyww il WIeHTUdHEATOR 0B LeKTa!

{ lao standard 10303 part{521) verslon{1) object{1) axc-manifold-subsurface{1) }

Crblicn gaddorg oboasaqesna yotadosnes 8 MCOMI3K BA24-1 1 onwcad 8 VGO 10303-1,
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MNpunoxesse G
{cnpaBovHoE)

MalUMHHO-MHTEPRPETHPYEMLIE MACTHHIA

B SaHHoM NpUNOHMEHAHW NPHES0EHE CORINKW HE CANTH, HE E0TOPSIX HEXOAATEA NUCTHHIW HEXMEHOBaHKR obsenToR
HE Aabike EXPRESS v coOTASTOTEYOWMNY COKDAWEHHE X HAWMEHDBAHWA, YCTEHOBMEHHEYX B HACTOAWEM CTaHgapTe. Ha
STHA #E CENTAX HAXDOATLA NUCTHHM Boax EXPRESS -cxem, yCTEHOENGHHEE B HECTOAWEM CTEHAERTE, BG83 KOMMeHTapR-
BE W APYIIro ROMGHRAK WeNd TRECTE. 3TH NHCTHHIH JOCTYNHE B MEWWHHG-UHTEPNPETHRYEMOA fhopse U MoryT BrTe nony-
YEHE N0 cnegyowvs agpecam URL:

CoxpalweHsas HanMmeHoaaqsna. <htip:fwww. 1ol B4-acd orgi/Shori_Names/=

EXPRESS: <htip:/fwww. tc1Bd-scd org/EXPRESS!) =

Npy HEBOAMOXHOCTH OOCTYRA £ 3THM CanTam Heolxogumo oBRaTHTECA B UBHTPENLHLIA CEEpeTaRHAT MCO uni
HENOCREOCTEEHHD B cakpaTapwat WMCO TH184/MK4 no aapacy snekTposHol noyTe! scdsecilitet B4-acd arg

MNMpusexwasnne— HHpopMmBELWA, NPESCTESENEHHER B MAWNWHHO-WHTEENRETHRYEMOR POpME HE YEAIEHHLIX Bh-
we URL, aanaeTea cnpasodded. OOA38TeNbHEM ABNASTEA TEECT HECTORWEND CTAHABRTE.

Npunoxenve O
{cnpapoYHoe)

EXPRESS-G guarpammist

EXFRESS-G guarpaMmme, npeQcTaEneHHbIe Ha picyHEax 0.1 — D9, nonyYeHs M3 COEPELWSHHGTD NMCTHHIE, MpE-
ESOEHHOMD B paagens 4, ¢ WCNOMAL3I0BaHHEM CRegdduiauni waTepdedca cTadgepTa OO 1030311, B anarpammasx
MCNane30sEHE padivyeckan HoTaukwa EXPRESS-G azwka EXPRESS. Onwcanwe EXPRESS-G yoradoanedo 8 MCO
10303-11, nprnoxednsa 0.

NMpumeuauun

1 Buifpaddeie Twne geametric_set_select, trimming_selact, vector_or_dwection sMNopTHPYSITCA B PACLIHPEHHBIRA
AWCTHHT MWK B COCTEETCTEMW C NPAREANAMHA HEABHEX WHTepgedcos no MO0 10303-11. B HacToAWeEM CTAHLAPTE 3TH
BuifipaHHEE TUNE HE BCNONL3YKTCRA B ApyTux ofbekTax.

2 Mpasana, kacasow@ech cbeerros advanced _face @ manirold_subsurface_shape_representation, wcknoua-
T PEENE3AYHHE HEKOTODLIY 0SLaKTOR, KOTOPHE WMEHT HEABHEE WHTERPSACH W NOSTOMY NOKS3I3HE HE QWATPaMMAaX.
3TH ofeeiTe OTMAYEHL HE DHUATEEMMAL CAMBONOM 45

12
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&

geometric_
representation
_eontext

IL coordinate

space_dimension

e

face

facc:immd

23

VETIEN

9,2
connected
fage set

name
- representation
context
of items i 1
shape representation
items
5 S[1:7] el
. miten
parametric_ : cepreseniatidh
representation representation
_eontest _item

]
-2

e
fad E:r.-.
g3

name JJ

&

5

SI.IHE-III.';E"

2.7
edge curve

.
face surfoce

topological_ geometric_
representation representation
_fitem _litem
' i
FT——=—=== 1
| swector or |
. |
3.2 i1 direction
placement = !

—

direction

direction (L
ratios [.[2:3]

29
vertex_point

—C) point 1.22.3)
cartesian_ o— 1.3 (3.4.6.7))
point b e )
coordinmies
L[1:3]

PucyHok D4 — MWK ale_manifald_subsurface & dropmate EXPRESS-G (guarpanma 1 W3 9)
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advanced
face !

34

face geometry rr====-"-=
B . EE:'?:EE = ZEIM : : reversible |
¥ SHIME Sense |1 _topology |
I oriented orientation l
4 facer [T P
I reversible
l Vopology item |
———1 subface
parent_face
ce
2.1 -

fa
bounds 5[ 1 :'?lLL

0t

face outer
‘L bound orientation
2.3(1} loop
c lI ‘L edec list | priented orientation
edge [ ©
veriex_ path --L---I:I i) n“p
loop L edge _element
26010
edge
loop_vertex 9 loop subedge o—
=240 ([)I"Wﬂnt_n::lgt:
edge start -
vertex | edge L 1
l edge_end
r 2401}
vertex
paint 291 L
veriex cdge | —
HaﬂnwlF}- e -

1.2
point

Fueysor 0.2 — MWK ale_manifald_subsurface 8 popmMate EXPRESES-GE (gearpamuma 2 w3 9}

14
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i SELSEhIl|

rr -

¥ secmelric |
1

Ll

swepl_

Curve

el —
swept 3,1 bounded _
surface clementary surface
surface

! . 7.1

l 1 3.201% b_spline_

surface
surface_of_ surface_ location 13 P
linear_ of placement carteeian | :mr?mmg_:
extrusion revolution noint I L_st]:’l:_t__l

exIFUSIon J) aks
uxis position
1504
4.5 axisl_ e
vertor placement 2 i ‘L
ARS

U 4 axis? axial

rcf‘_dirﬁcti-u-lf- placement_3d placement_2d F—

11111111111111111111111111

P LI3:3)(DER) T :
m pL[2:2] (DER)

ref direction

PuocyHor 0.3 — MWK ale_manifeld_subsurface & diopmaTte EXPRESS-G [ouarpamrma 3 Wa 9)
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4,2(2,5.8)

4141}

polvline

points
LIST[2:Y]

1.3
cartesian_
point

reference
o curve

definitional_

representation

B2
COmposite
curve

4.308)

PE'II!'\"E (e

basis
surface

34
surface

|

conic

] !

] pat 1.3
line carlesian_
i'.l{:ill'li

J’ dir

viechor 4.5(3)

orientation
magnitude

position 1-.-—— ===
axisd_ 1

1
1 iplacement |

-

4( Nis2 phcement
{aﬂf" pEam:mrnt

!

circle

)

ellipse

(Lradl'uﬁ. H:mi_axiﬁ_!l J}ﬁl:mi_mtiﬁ_!

!

parahola

lfuul_r.li}:l ::-I:mi_axifi
L

)

hyperbola

se_imag
axis

Puoysor D4 — MWK alc_manifold_subsurface 8 popuarte EXPRESS-G (gearpamma 4 #z 9)
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Copnepxanne

1 OGnacTs NpMMEHEHWA
2 HopsaTHEHBIE COBLNKH
3 TepMuMe ¥ onNpeoeneHun

3.1 TepMmudes, onpegenaddsie 8 WCO 103031 . . . . . © . . . . ... L. oL,
3.2 Tepmude, onpegeneddeie 8 OO 1030342, . _ . . © . . . . L L L e .
3.3 Tepwmud, onpegengddsin 8 MCO 10303-202 . . . . . . . . . . ..o ...
3.4 Tepmud, onpegengddein 8 OO 10303511 . . _ . . © . . . . . .. L. .

3.5 Opyrve onpefeneHMiE . . . . . . . . o o e e e e e e e e e

4 CORpallgHHBIN NWCTHHN Ha Aakike EXPRESS
4.1 OCHOBHBIE NOHATHA W JONYLLEHHA

4.2 OnpepsneHve ofibaxta manifold  subsurface shape representation cxeme:
aic_manifold subsurface . . . . . _ .. L. L Lo L L Lo oL

4.3 Onpapanedue dryHsuwe advanced_face_properties cxeme aic_manifold_subsurface . _ . . . . . .

Mpunosadye A (obA3aTeNEH0E) COoOKpaleHHO: HauMakoraHne obkakTa

Mpunoxkese B (oBazatensHos) PerdcTpaya MHQopMauMoHHore ofsekta . - . . . - . . . . . . - .
Mpunoxesde G (cnpasoysos ) MawrHo-MHTEDNDETHRYVEMBIE MMCTMHM . . . . . . . . . . . . . . . ..

Mpunoxesde D (cnpasoysoe) EXPRESS-G guarpammil
Mpunoweswe E (cnpasoydoa) Npumep wcnonesaosadya [AK
Mpunoxerde F (cnpaaodsoe) CEE0EHWA 0 COOTEETCTEWN HALWOHANBHBIX CTaHIapToR PoccHicEoid

Denepauni CohiN04YHEIM MEXOYHADOOHLIM CTAHOARTAM . . _ . . . _ . . . . . . . _ .
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3.3

clementaty_ | position axis2
’ surface placement_3d
1
y i | i) {1
plane conical spherical cylindrical toroidal_
surface surface surface surface
semi_angle radius radius radius major_ minor_
radius radius
u]
degenerate_
O———————— toroidal_
select outer | sarface

Pucynor D5 — MWK ale_manifold_subsurface g fopmate EXFRESS-G (guarparma 5 na 9)
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(DER)
upper_index
on_contrel

pointsiu)
closed _curve
b_spline_surface

self intersect

G—
degree

welghts
data L[2:7]
O rational_
b_spline_
CUYE

D—
(DER}
weights L[0:u]

knot

cartesian
{D‘E-R:l point -

control_points Afhu]

miultiplicities L J,

L[ b_spline_
O surface_

with knots

uniform_
curve
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Mpunoxenne E
{cnpaBoYHoe)

Mpumep venonszosadua MUK

Hume npueaged npumep aana & gopmate ctadnaptTa WO 10303-21, koToped dnnwcTprpyeT, KBK nadHas MK
MOKET HENONEICRATECA, 4TOBM NOKBIATE MOTWYECKHS BIAMMOCEAIW Makay 0BNACTAMN ONPSGENEHAR TONONIIHYECENS
HOHCTRYKYAA. B nasHom npumepe NpUBegeHE 48CTe PPAANE, COQEPHAWErD BOE HE0BXoOHMEIE ONPEOENEHHA TE0METREHH
M TONOMOrMK.

EXAMPLE 1/* Onpegengsye resMeTpiM WEE00H0A HE3AMEHYTOR oBonoduEy —
O fonoyka NpegocTaaneHs B fopMe iylda © NoNYUARKHOPOM Ha3 BEpLUHEHE. f
#1040 = [LENGTH_URNITINAMED _UNIT*)SI_UNIT[ MILLI..METRE.}).
#1041 = [NAMED_UNIT(")PLANE_AMGLE_UNIT()SI_UNIT{%, . RADIAN J)
#1100 = CARTESIAN_POIN T {'arigin®.{0.0,0.0,0.0});

#1101 = DIRECTION{'Dir1",{1.0,0.0,0.0)),

#1102 = DIRECTION{'Dir2",{0.3,1.0,0.00);

#1103 = DIRECTION{'Dir3",(0.0,0.0,1.00)

#1104 = DIRECTION{'Meg' (—1.0,0.0,0.07);

M TouMEM W BEDWWHE Ha MPEHALEE FpaHed HeZaMEHYTOR chonosaks. *f
#1105 = VERTEX_POINT (" ertPrd" #1100}

#1106 = CARTESIAN_POINT{PIA (1000, 0.0, 0.4)),

#1107 = VERTEX_POINT " ertPtA' #1106),

#1108 = CARTESIAN_POINT{PIB',(100.0, 100.0, ©.0}).

#1108 = VERTEX_FOINT("ertMB' #1108);

#1110 = CARTES|IAN_POINT{PIC (0.0, 100.0, 0.0}

#1111 = VERTEX_POINT (" ertPC #11107;

#1112 = CARTESIAN_POINT{PID"{0.0, 0.0 100.0));

#1113 = VERTEX_POINT (W ertPD #1112,

#1114 = CARTESIAN_POINT{PIE' (100.0, 0.0 100.0));

#1118 = VERTEX_FOINT(WerdME #1114},

#1116 = CARTESIAN_POINT{PIF {1000, 100.0, 100.0});

#1117 = VERTEX_FOINT ("W artPIF . #1116);

#1118 = CARTESIAN_POINT PG (0.0, 100.0, 100.0)),

#1119 = VERTEX _POINT (W eartPtE #1118}

* Mogrpasw gna rpaden =/

#1120 = AXIS2 PLACEMENT _3D{"AxZ2F30Base’ #1100 #1103, 81101},
#1121 = PLANE ('Baseplane', #1120);

#1122 = aAXI52 PLACEMENT _3D(Ax3F30Front’ #1100 8110181102

#1123 = PLAME('Frontptang’, #1122},

#1124 = AMISZ PLACEMENT _30\"Ax2P30RIght #1100 #1102 #1103),
#1125 = PLAME('Reghtplane”, #1124},

#1126 = AMISZ_PLACEMENT _3D(AxZP30Left' ®1110,#1102, 81103 );
#1127 = PLANE('Lefiplane’, #1126);

#1128 = ANISZ_PLACEMEMNT _3D("Ax2P30Back' #1106 #1101, #1102);
#1129 = PLAME('Backplang', #1128}

#1130 = CARTESIAN_POINT{'CantraCyl’, (500, 0.0, 100.0))

#1131 = AMIS2_PLACEMENT _3D{"Ax2PI0DCyI' #1130,#1102 #1104);
#1132 = CYLINDRICAL _SURFACE{ TopCyl #1131, 50.0);

* KEpuBme w pedpa *f

#1140 = AXIS2 PLACEMENT _200Ax2P30Lore’ #1154 #1102 #1104);
#1141 = VECTOR("eck" #1104, 100.0}

#1142 = VECTOR("acY" #1102, 100.0),

#1143 = VECTOR|("acZ' #1103, 100.0);

#1144 = LINE{LineDA" #1100, #1141}

#1145 = LINE{LineD 0" #1100, #1142,
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#1146 = LINE{'LineJ0D" #1100, #1143 )

#1147 = LINE{'LineAE" #1106, #1143);

#1148 = LINE{'LineAB" #1106, #1142},

#1148 = LINE['LineZG #1110, #1143}

#1150 = LINE{'LineCB" #1110, #1141),

#1151 = LINE{'LineDG" #1112, #1142

F1152 = LINE[{'LineEF" #1114, #1142)

#1153 = CIRCLERICIR:" #1131, 50.0)

#1154 = CARTESIAN_POINT{'Cantre Lo, (5000, 100.0, 100.0);
#1158 = LINE{'LIneBF' #1108 #1143);

#1156 = CIRCLELSIre #1140, 50.09,

#1157 = EDGE_CURNVE('EdgeDA" #1105, #1107 #1144 T}
#1158 = EDGE_CURVE('EdgeDC' #1105 1111.81145,.T )
#1150 = EDGE_CURVE('EdgeOD' #1105 #1113, #1146, T.);
#1160 = EDGE_CURVE('EdgeAE #1107 #1115 #1947 .. T},
#1161 = EDGE_CURVE('EdgedAB #1107 #1100 81148, T );
#1186 = EDGE_CURVE('EdgeCd' #1111 #1118, 8 11458,.7.);
#1163 = EDGE_CURVE('EdgeCB' #1111 #1109,#1150,.T ).
#1164 = EDGE_CURVE(EdgeDS #1113, #1119 #1151 ,.T.};
#1165 = EDGE_CURVE('EdgeEF #1115 81117, 81152,.T.};
#1166 = EDGE_CURNVE(EdgeDE' #1113, #111581153,.T ),
#1167 = EDGE_CURVE('EdgeGF' #1 119,#1117 #11586,.T .
#1168 = EDGE_CURVE('EdgeBF #1100 #1117 811585,.T )

* orlented _adgeas *f

#1168 = ORIENTED_EDGE('OAT = #1157 ,.T )

#1170 = ORIENTED_EDGE('OAF' =" #1157, .F.);

#1171 = ORIENTED_EDGE["2CT" =" #115E.. T}

#1172 = ORIENTED_EDGE("OCF* " #1158, F_);

#1173 = ORIENTED_EDGE('ODT"* " #1150, T.);

#1174 = ORIENTED_EDGE(ODF* * #1150, F. )

#1175 = ORIENTED_EDGE(AET', "=, #1180,.T.};

#1176 = ORIENTED_EDGE(AEF',* = #1160,.F )

#1177 = ORIENTED_EDGE(ABT * " #1161, T.});

#1178 = ORIENTED_EDGE('ABF'" " #1161,.F.);

#1178 = ORIENTED_EDGE('CGT" " #1162,.T.)

#1180 = ORIENTED_EDGE('CGF " . #1162, F.}

#1181 = ORIENTED_EDOSE(CET * *#1163.T.)

#1182 = ORIENTED_EDGE('CBF " #1163..F.}.

#1183 = ORIENTED_EDGE(DGT" " #1164, .T_};

#1184 = ORIENTED_EDGE(DGF " . #1164 F_);

#1185 = ORIENTED_EDGE(EFT > #1165, 7.).

#1186 = ORIENTED_EDGE(EFF'*." #1165,.F.),

#1187 = ORIENTED_EDGE('DET " #1166..T.}

#1188 = ORIENTED_EDGE(DEF . *.#1166..F.),

#1188 = ORIENTED_EDGE('GFT" =" #1167..T.)

#1190 = ORIENTED_EDGE(GFF ., *#1167..F.}.

#1191 = ORIENTED_EDGE('BFT' . *.". #1168, T.).

#118¢ = ORIENTED_EDGE(BFF'* - #1168, .F.),

M oedge_loops *

#1201 = EDGE_LOOP{'ELOCBA (#1171, #1181, #1178, #1700
#1202 = EDGE_LOOP{'ELOAED (#1168, #1175, #1188, #1174)),
#1203 = EDGE_LOOP{'ELODGC (#1173, #1183, #1180, #1172,
#1204 = EDGE_LOOP{'ELABFE (#1177, #1181, #1186, #1176)).
#1206 = EDGE_LOOP{'ELCGFB (#1170, #1180, #1192, #1182)),
#1206 = EDGE_LOOP{'ELDEFG (#1187, #1185, #1100, #1184}
™ face_bounds v advanced faces *f

#1211 = FACE_OUTER_BOUND{'baseBd #1201,.T.),

#1212 = FACE_OQOUTER_BOUND{rightBd’ #1202, .T.);

rocT P UCO 10303-521—2008
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#1213 = FACE_OUTER_BOUND{frontBd #1203, .T.),
#1214 = FACE_QUTER_BOUND('hackBd' #1204,.7.),
#1215 = FACE_OUTER_BOUND(leftBd" . #1205..T.),
#1216 = FACE_OUTER_BOUND(TopcylBd" #1206..T.};
#1221 = ADVANCED_FACE{'BaseFace' (#1211 #1121, F.).
#1222 = ADVANCED_FACE{RightFace' (#1212} #1125, F.);
#1223 = ADVANCED_FACE{'FrontFece' (#1213),#1123, F.)
#1224 = ADVANCED_FACE{'BackFace' [#1214)81128..T.);
#1225 = ADVANCED _FACE({'LeftFace’ (#1215)#1127,.T.),
w1226 = ADVANCED_FACE({' TopoylFaceld' (#1216)a1132,.T.)
1 closed_shell *!
#1250 = CLOSED_SHELL{'CubeCyr, (#1221, #1222, ®1223, @1224, $1225 #1226] ),
M HoBar ToqEa @ Be2plldsa gna subsetl, todga M nexnt Ha 173 paccTossWA Boonk
nonyokpysHocTd GF °F
#1300 = CARTESIAN_POIN TP (250, 1000, 143.3012702)).
#1304 = VERTEX _POINT "W ertPid', #1300,
* Petipo DM onpepensHo KK NOBBPEHOCTHER KPMEEA HE UWNMHODW4ECKIA TREHY wepea pourve. OnpegensmTca gay-
MEDHEH KEFHTEECT W FECMETRWR ANA PCUTVE (MWHKA B NERAMETPHYECEOM NPoCTRaHCTES] )
#1302 = (GEOMETRIC _REPRESENTATION_CONTEXT(Z)
FPARAMETRIC_REFRESENTATION_CONTEXT()
REFRESENTATION_CONTEXT{CyISurf, "Farameter_apaca')).
#1303 = CARTESIAN_POINT{'PtOparam' (0.0, 0.0});
#1304 = DIRECTION{'Dir2D", {1.047187551, 100.0]);
#1305 = VECTOR(Wec2D®, #1304, 100.013708);
#1306 = LINE('LinFcre', #1303, #1305},
#1307 = DEFINITIONAL_REPRESENTATION(Pcurdrep’, (#1306}, #1302),
#1308 = PCURVE('CyiPeory', #1132, #1307);
" OnpesangaTea npuMepHan 30 recMaTpuA NoOBSpXHOCTHOW praoil o1 O oo B
#1310 = CARTESIAN_POINT{P2', (0.0, 3333335333 117 4532852},
#1311 = CARTESIAN_POINTCPY, (9.685005207, 66 666666667, 134 5F46238)),;
#1312 = BEZIER_CURVE{'CyICrw3D®, 3, (#1112, #1310, #1311, #1300),
UNSPECIFIED., .F., .F.}
#1313 = SURFACE_CURVE(CrvBMID', #1312, (#1308), PCURVE_S1.),
" OnpejgenAoTed HoBele pedpa gna subset 1.7/
#1321 = EDGE_CURVE('EdgeDM', #1113, #1301, #1313, .T. ),
#1322 = ORIENTED _EDGE{DMTY, =, =, #1321, .T.);
#1323 = SUBEDGE(EdgeGN', #1119, #1304, #1aT);
#1324 = ORIENTED _EDGE{GMF'. *, =, #1323, F_}
" OnpejenroTeR Nogrpads @ subset] (kak cfss w open_shell). *f
#1325 = EDGE_LOOP'ELDMG', (81322, #1324, #71184));
#1328 = FACE_QUTER_BOUMD('SubCyiFac1B8d", #1325, T}
#1327 = SUBFACE{"SubCyIF1', (#1326), #1236);
#1350 = [CONNECTED _FACE _SET( (#1327, #1223))
COMMECTED_FACE_SUB_SET(#H1250)
OPFEM_SHELL( )
REFRESENTATION_ITEM{'Subset1'}
TOPOLOGICAL _REFPRESENTATION_ITEMI });
M DnpefenfinToa HoBsE pefipa @ CoOOTESTCTEVIOWEA reoMaTpEA gna subset 2 [pacnonoxes BHyTPpH Subset! ]
#1400 = CARTESIAN_FOINT{PIF', (0.0, 65.0, 50.0)).
#1401 = VERTEX _POINT (W artPtF, #1400);
#1402 = CARTESIAN_POINT{PHI (0.0, 65.0, 100.0)),
#1403 = VERTEX_POINT (W ertPtd', #1402},
#1404 = CARTESIAN_POIMT{PIR"{10.0, 65.0, 130.0));
#1405 = VERTEX_POINT (W erdPtR", #1404),
#1406 = CARTESIAN_POINT{PIE' (10.0, 0.0, 130.0));
#1407 = VERTEX POINT(WertPLS', #1408);
#1408 = CARTESIAN_POINT{PIT (0.0, 0.0, 100.0));
#1408 = VERTEX_POINT N ertP1T", #14108),
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#1410 = CARTESIAN_FOIMNT'PLU' (0.0, 50.0, 50.0%).

#1411 = VERTEX_POINT{WertPil' #1410);

#1412 = LINE[{'LinePQ°, #1400, #1143);

#1415 = LIMNE['LineP ', #1400, #1142],

#1414 = LINE[{'LineRS', #1404, #1142],

#1415 = LIME({'LineUT", #1410, #1143},

#1416 = CARTESIAN _POINTI'CentreCirc2' (50.0, 65.0, 100.0));

#1417 = AXIS2 PLACEMENT_3D('Ax2P3I0Cme2’ #4116, #1102 #1104,

#1418 = CIRCLE{"Clrc2".#1417, 50.0),

#1418 = CARTESIAN _POINTI'CentreCircd (50.0, 900, 100.4))

#1420 = AXIS2_ PLACEMENT_30{'A=2 P30S #1419,#1 102 #1104,

#1421 = CIRCLE{"Circ3 #1420, 50.0);

#1422 = EDGE_CURVE('EdgePQ", #1401, #1403, #1412, .T.),

#1423 = EDGE_CURVE('EdgePLU’, #1401, #1411, #1413, T}

#1424 = EDSE_CURVE('EdgeRS", #1405, #1407, #1414, T,

#1425 = EDEE_CURVE['EdgelT', #1411, #1409, #1415, .T.);

#1426 = EDSE_CURVE('EdgeR' #1403, #1405, #1418, T |,

#1427 = EDSE_CURVE('EdgeT5", #1400, #1407, #1421, T.);

#1428 = SUBEDGE['Edged T, #1403, #1400, #1164}

* Onpegenaotca edge_loops, face_bounds W subfaces *f

#1429 = ORIENTED_EDGE('PQAT', *, =, #1422, T}

#1430 = ORIENTED_EDGE('PUF", *, =, #1423, F.};

#1431 = ORIENTED_EDGE(RET", *. =, #1424, T.};

#1432 = ORIENTED_EDGE{'UTF', =, =, #1425, F.}

#1433 = ORIENTED_EDGE(QRT", =, *, #1426, .T.);

#1434 = ORIENTED_EDGE('TEF, . ¢, #142F, F.)

#1435 = ORIENTED_EDGE{'QTT", =, =, #1428, T.);

#1436 = ORIENTED_EDGE('QTF", =, =, #1428, F.),

#1437 = EDSE_LOOPELFOQTU", (#1420, #1435, #1432, #1430}

#1438 = EDSE_LOOP{ELORST, (#1433, #1431, #1434, §#1438));

#1430 = FACE_OUTER_BOUND{"SubCyIFac2Bd', #1438, .T.);

#1440 = FACE_OUTER_BOUND{SubFrontBd", #1437, T.);

#1441 = SUBFACE["SubCwiF2", (#14359), #1327}

#1442 = SUBFACE["SubFront’, (#1440), #1223);

#1450 = (CONMECTED_FACE_SET{ (#1441, #1442))
COWMECTED_FACE_SUB_SET{#1350)
OFEN_SHELLY )

REFRESENTATION_ITEM{'Subsatl2’)
TOPOLOGICAL REPRESENTATION_ITEM{ ik

#1490 = (GEOMETRIC_REPRESENTATION _COMTEXT{3)
GLOBAL_UNIT_ASSIGHNED _CONTEXT{#1040,#10414))
REPRESENTATION_CONTEXET{"Context for Subsets’,
Thes is & 30 context using millimetres'});

#1500 = MANIFOLD_SUBSURFACE SHAPE_REPRESEMTATION{ SubselRep’,

(#1350, #1450}, #1450),

MpumeuwaHwa

1 Bupasedde #1250 gnucsiaast ofwewt closed_shell B dtopae kya ¢ NONYHEAKHLPOM HA BSDIW MHE, ¥ BOTODOID
& rpaded. 5 M3 KoTOREY ABNAKTOA NROCKICTAMM, 8 BERXHAR MPEHE MMEET LHAWHAPHYSCHYR PopMy. 3TO B pRHEHKE MOT-
no el GETe wCcnonezosaso gna onpegenesdA ofwexta advanced brep shape representation 8 ctesHgapre HCO
10303-514 wnw ofizexra manirold_surface_shape_representation g MCO 10303-504. Ona ofossaqesun rpased «
GNACAHWA MSOMETPHAE NEEANCNEraeToA, 4T0 3aMEHyTER oBonoyra HafinwgaeTcA Wa TOMEM, PACNONDHEHHOA Ha OTPMYE-
TENEHOM HENPAENEHHY OCH X, 8 0ck £ NpH 3TOM HENPAENSHA HE BEPILAHY URNHHGDWYBCEDA TPAHW.

2 Bepaxedde #1350 onpegenset skasmnnap obwewta open_shell v obvexr connected face sub_set, soTo-
phid CCEINASTCR HA BepawaHie #1250 cax Ha ol pognTanscked obeesT parent_face_set. OH coCTOMT 4 OBYX FREHERA,
QHE M2 HUX ABNASTCA NEPEOHed TPAHER M3 B pEMaHA #1250, a eTopan aenaeTon dbvesToM subface sepiden unnwH-
OOUMECKOA TPEHMA W3 TONY Me BupaxedHun. Ogsum na pedep atoro Tpeyronesore ofwexta subface AanaeTcA obwarT
subedge. opyrvs ASNASTCR cyecTeyowes pelpo, a reomeTpun TpeTeeros pefpa onpegens+s ofvekToM pEurve Ha
EHAHHIPHYECEDR noBEREHOCTH. 3707 o0sekT PEUFve ABNAETCA NWHUER B NApaMeTRHYMEBCEOM NPOCTREHCTES, NPOXOAA-
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wed or Tousd (0.0) go Tourd (=3, 100). Kpuean Beses ofecnedMeasT HEMHOMD MEHEE TOHHOE TREXMEDHGE NPpEACTEENS-
H#e Takoro obwekTe surface_surve.

1 Boipawmednwe #1450 unnocTpepyeT BOIMOMHOCTE BNoMaHWA ofvexTon connecteéd _face sub_set. Taxon ofie-
ENT ONpegenads 8 supeadedwn #1350 xpe pogeTensciwid obvest parent_face set, cocTosmwmh wz: geyy ofwesTom
subface, xa¥OsIA M3 COTOPR X CEAZEH C TPAHED WA BeipaweHsa #1350, Odwea pefpo mesay aTuMy oiwesTany subface
ASNASTCA ApYTHM Npasepon ofsekTa subedge.

4 Beipamedwe #1500 onvceieaer akaemnnap ofwekta manifold_subsurface _shape representation, cogepsa-
wud clwerte connected face sub_ setl w3 awpaseddn #1350 0 #1450, OH onpepenad B TPeXMERHOM KOHTEKGTE
nocpegeTeck civedTa geometric_representation_context ¢ MCNoNb30EaH#EM MEMOWMETPOE W PAGWAH B KEYECTER
BOHHWLY HIMepeHA. 3To ofacnevdBasT KOHTEKCT ANA BCBH TREXMEPHON reoMaTpWM B hadne. MeomaTpHA, onpegenaH-
HEA 8 3ToM DANNe, NOKIIEHA HE plcysHEe E. 1.

Fucynok E.1 — Mpade v nogrpasn ofserkta manifold_subsurface shape_represeantation
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Beegexnue

CranpapTtel kosnnekca MCO 10303 pacnpocTpaHRnToA HE EOMNBTEDHOE NpEACTARNEHWE MHpOpMa-
UMK 00 vagenuax U obued gadHeiMKe oF uagenwax. Mx uenes aenAeTcA obecneyeHte HelTpansHoro Mexa-
HM3MA, CNOCOSHOMD ONWCLIBATE WANENWA Ha BCEM NPOTAEEHEA WX HUIHEHHOND LMKNA. JTOT MEeXaHKImM
MEHMEHMM HE TONBKD ONA HEATRANBHOMD 0BMeHa dainamMu, HO ABENASTCA TAKKE OCHOBON ONA Peaniaauig 1
COBMECTHOMD QOcTyna K Gazam gadmex 0b H3gannAx ¥ OpradviauMy apxnenpoBaHHA.

CTadnapTel komnnexca WCO 10303 npeactasnmioT cobol HaGop oTOENsHD MiJaBaeMBY CTAHIApTOR
{quacTen). CTaHaapTl AAHHOND KOMNMNEKCa OTHOCATCA K OAHOA W3 CNeyWMy TEMATHSRCIX TRYIIN METoOb
OMNACAHKMA, METONE PEANWIALWMK, METOLONOTHMA M OCHOBL! ATTECTAUMOHHOND TECTHPOBAHKA, HHTErpUpOBIH-
Hblg ofofliBHHbIe PECYDPCE, MHTErPUDOBAHHEIE NPHKNAGHLIE PECYDCH, MPAKNEAHLIE NPOTOKONL, KOMMNEKTh
abCTRAKTHBIX TECTOB, NPMKNAIHEIE KHTEDNPETHDOBAHHEIE KOHCTRYHLMA M NPUENaaHEE Mogyng. HacTomWwWia
CTAaHOAPT BXOOUT B FPYNNY NPUENA0HEX WHTEDNPETADOBAMHLIX KOMCTRYKLMA.

MNpurknagHan wHTepnpeTipopadHan KoucTpykuMAa (MK} obecneuynBasT NOrMHEcKYs RYNNHPOBKY
WHTEPNPETUPORAHHE KOHCTRYHLWA, NOOQOSEMMBRIOLWS KOHKPETHYI0 (PYHKLMOHANEHOCTE GNA KCNONL3083-
HHA QaHHBX 00 M30eNHy B pasHoobpaIdes NPUENagHeE KoHTekcTax. MHTepnpeTHpoRaHHAA KOHCTDYELMA
npegcTaenAeT coBoid obbi4Hy0 MHTEPNPETAUMID WHTEMPHPOBaHHLIX PECYPCOB, NOAAepMHBAIWYD TpeboBa-
HHA CORBMECTHOMD MCNONLIOBAHWA UHDOPMALMK NPAKNA0HLIMKA NPOTOKONAMN.

HacToRWKWA CTaHAapT oNpeaenfAeT NPUKNagHyin WHTERNPETHPOBAHHYID KOHCTRYHKLUWK NA NoanoBepX-
HOCTH MHOTOOBpasMA. B HeMm gastca onpefensHke NpeacTasneHya QopMel, cogepuawel HeaamMeHyTeie
OBONoYKK, KAMIAA M3 KOTOPR MAEHTHDHUMPYETCA KK YACcTk APYIoH HEZaMEHYTOR MNK 3amiHyToR obonoy-
k. Ofonoysy onpegengHisl C MCNONBE30BAHKEM MPAHER C ABHON TONONOMMER M NONHMOCTEID ONPEaENeHHON
reomeTpuei. B onpaoenednax rpaded obonoder 8 gasHol NAK nnbo wcnoneayeTca onpegenetne ofibaxra
advanced_face no MCO 10303-511, nkbo OHM MMEKT CXOOHEE CEOACTRA.
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Npunoxedue F
(cnpaBouHOR)

CoeqeHHAA O COODTEETCTEWH HALWOHANLHLIX CTaHOapToR PoccHincEoR Daaspalnm

Ffre@nuya F.1

CCLINOYHLIM MEXAYHAPOAHLIM CTAHOAPTAM

CiHaimaue Hse CoENoYHER
ME O HAJ NGNS CTAHDARTH

OEoIHAHS W HAMMEHOE S COOTaETCTEYKMLEID HALUMOHANBROID STARGARTE

MO 3K 8824-1:1098

FOCT P UCOMSK 88241 —2001 MidopMBEyMoHHaR TexHonorna . ABCTRAKTHAR CUHTEE-
CHYBCHER HOTAWWA Bapcad ogua (ACH 1), YacTe 1. Cneysdusayms CoHOBHOR HOTaLMM

MCD 10303-1:1904

FOCT P MCO 10303-1—99 CvcTeMsl GETOMATHIALNAM NPOKIBOGCTES M HI WHTSMPAYMHA.
Mpescreenedse gaddex of Waigenvs: 4 obmes 3TMMKA daddeiME. YacTe 1. OBwuwe npea-
CTEENEHWA W CCHOBONONETSDUME NPUHLMNE

MCO 10303-11:1054

rocCT P MCO 10303-11—2000 CucTems BETOMATHIALWMM NPOMZECACTEE W WX WHTErpa-
uuA. MpegocTaenedye DadHHe: o8 Hagensu W 0BMeH 3THME JaHseMY. YacTs 11. MeTadw
ONWCEHAA . CRpaE0MHoE DYROBOOCTES NO A3Hky EXPRESE

MCD 10303-21 2002

FOCT P UMCO 10303-24—2002 CucTeMe BETOMAETHIALUWA NPOHZBOACTEE W WX WHTEMPE-
uma. MpegcTasnedwse QaHHEE 0F HagensEd W obMeH 3THME JaHseMY. YacTe 21 MeTodw
pean@laLMe. KooMpoBaHnE OTHPETE M TEECTOM CTRYRTYPR ofMeqa

HMCO 10303-41:2000

roCT P UCO 10303-41—99 CucTeme BETOMATUIAUMA NPOMIBOOCTEA W WX WHTEMPALMA.
MpegocTaEnaHMe AaHHBX 08 H30ENHH A 0SMEH 3TUMKA DaHHBIME, HECcTe 41, MHTEIpUpORAaH-
Hile 080G WEHHES pecypos. DCHOBE ONECEHHRA W NOLABEHEW BI0SNHA

HMCO 10303-42:2000

MCD 10303-43:2000

FOCT P MCO 10303-43—2002 CHcTamMsl AETOMAETHIAYWA NPOMIBOOCTEA W WX MHTEMPAUMA.
MpegcraaneqHsEe AasHsx o nagendi i o8Med 3TUMK 0aHHBIMK. HacTe 43, MHTerpUposasx-
Helg oholwesHsie peocypor. CTRYETYPE NpeicTABNSHHEA

MCOD 10303-202159085

MO 10303-500:-2001

HMCO 10303-511:2001

FOCT P ACO 10303-511—2006 CHcTems 3ETOMATHAEULWE NPOM3BOACTEE ¥ WX WHTEFpa-
uma. Npagcrapneduws gadHss of ianandd i ofued 3THMK 0esHeME. HacTe 511 Npuenan-
Hbl& HHTERNEETUROEAHHEIE KOHCTRYVELUWRE. TONONOMMMECKH OMpaHHMEHHER NOBERXHOCTS

MCD 10303-514:1909

FOCT P HCO 10303-514—200T CecTeMbl 8BTOMATHIEUWE NPOMIE0ACTEE W WK WHTEMpS-
umA. MpepcTaenedwe gadssx of Hanendi m oBMeH STHMK OEHHBIME, YacTe 514, Mpuenan-
Hel& HHTERNPETHPOBEHHEIE KOHCTRYEUMH. PacwnpesHos FpaHHYHOS NPELCTASNEHHE

* CooTEBETCTEYRLLL WA

HEWWZHANEHEIM CTAHLART OTCYTCTEBYET, Ho ero YTESEPEIEHHA DPENDMEHGYETCH HCNONB30-

BETE NEPEE0] HE PYCCHEA A36K GEHHOTD MERYHapoAHaro cTaHAERTS. Mepason QaHH0I0 MEEIYHAPOOHOMD CTRHAARTS
HAXOgUTeA 8 denepaneHOM HHOPMALKMOHHOM DOoHLEe TEXHWHECEHY PEIMAMEHTOR W CTAHOSPTOE.
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HAUWOHANBHBIA CTAHOAPT POCCHUMWHCKOW @©EOEPALUMK

CHcTeMEl ABTOMATHIALMH NPOMIBOACTEA W WX MHTErpaLKXA
NPEOCTABNEHUWE OAHHBIX OB M3OENKMA U OBEMEH 3TUMW OAHHBIMIK

HYacTte 51
NpuKknagHele HHTEPNPETHROBAHHLIE KOHCTRYKLMK.
MNognoBepXHOCTE MHOroOBpaiIKMA

industrial automation eystems and Integration. Froduct data representation and exchangs.
Part 521, Application interpretad constructions. Manifold subsurface

Oarva BEeaeHMA — 2008—08—01

1 OBnacTe NnpyUMeHEeHWA

HacToAwMiA cTandapT onpedenfaT HHTERNPETALMK HHTEerpHpOEaHHEX PECYDCoB, ohecneYrBanLyy o
COOTBETCTRME TPEGOBIHWAM K ONpeqensHiie NnpegcraaneH-d Gopsel, COOepHaled HeaaMHyTee 0Bonoy-
KM, ONpegeneH e K3K NoaMHIEECTES CERIAHHLIX rpaded. ConacTes onpeagengHia Kax0oro NoaMHOMeCTES
CRAIGHHEX TDaHEl RRMNASTCA YacTeio oDNacTi onpedanadia Qpyron HEIamMEHYTOR WA IaMEHYTON oDOmowke.
B nogMMOMECTEE CER3IAMHLIX MpaHel OTOENbHLIE rpaHd MW pebpa MoryT GeiTh WABHTHGOUUMPOBAHSL KaK
Noarpads Ung nogpebpa.

TpeGoBaHMA HACTOALEND CTAHOAPTA PACNPOCTRAHAINTCR HA!

= TREXMEPHYID reoMeTpHD,

- pPACWApEHHEIE MNDaHKA,

= MOOMHOMECTEA CEAIAHHEIY rpaHen;

= OTODpAMEHWA W r@0METDUYaCcKKE NpeodpaloaaHia;

- HE3aMEHY TR OBOROYKN,

= BIAMMOCEAIM MEXOY oDNacTAMK Cnpedengdina ToRoNorMdackny obLerToR;

= nogpebpa;

= MOgrpaHu;

= HEOTDAHWYEHHYIO TE0METDWMI OO CRAIAHHEBIMI TONOAOTHYE CHMMK TDaHMLaMA;

- WMCNONBEICBESHNE TONONOMK OANA ONpaHrYeHa neomMmeTpuyeckns obbesToR.

TpeGoBaHMaA HACTOALWSND CTAMOAPTA HE PACNDOCTRAHAKTCA HAa!

= ABYMEDHYHD MecMETPHIS, KDOME CNpedengHna NapameTpHYeCckny KpHBEIX B NapameTprYeckom npo-
CTRAHCTEE MOBEDEHOCTH,

= TPEXMEDHBIE MOOEMH MPAHMYHOTO NpedCTaABNS A,

= OMDAHUMEHHEE KDHBRIE, KPOME NONWITAHRE 1 BU-CNNaAH0ELIX KIHBBL,

- OMDAHUYEHHEE MOBEQXHOCTH, KPOsME BU-CNNAAHOBEX NOBSDXHOCTENA!

= TECMETPHID He MHoroobpaszuiA,

= BEIHECEHHLIE KPHBLIE W NOBEDXHOCTH,

= HEQTDAHWYEHHYIO MNecKMaTpue Baa TONONOMMYecEnE MPaHmL,.

2 HopmaTHUBHLIE CChINKK

B HacToRLWEM CTaHOApTE WCNONEIOBEAHE! COLINKA HA CIE0YOWME MEKIYHADOOHLIE CTAROADTEI:
MCOMMOK  8824-1:1998 HMudopMmauvoHHBIE TexHonordkd. BIanMoCERIE OTEDLITEL  CHACTEM.
ABCTDAKTHAA CHHTAKCHYECKaA HOTau WA sepciM oauH (ACH. 1), YacTte 1. CneumdMkaumMa OCcHOBHOR HOTILMK

GELET TS G AL HANLH e
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MCO 10303-1:1994 CucTemMbl 3BTOMATHIAUWHM NPOMIBOOCTEE W MY WHTerpayua. MNpecraaneHyde oaq-
Hilx 00 Haganus W obrMeH aTHMK SaHHEME. YacTes 1. DB Wwme npecTagnedia M CCHOBOMONAraiLWwHe NprHL s

HMCO 10303-11:1984 CucTeMbl aBTOME THIALMKA NDOWIBOOCTEA W WX MHTerpauwA. NpeacTaaneHue Jax-
HilX 00 HaODenuu 1 oBMEH ITHMK JaHHBMK. HacTe 11. MeToOmM onucaduA. Cnpapoyloe DYKOBOACTRO N A3kIKY
EXPRESS

HMCO 10303-21:2002 CHCTEMB! ABTOMATHIALMK NPOMABOOCTES W My MHTErpauvs. MNpeacTasneHMe Qams-
MilX o0 Hagendid ¥ obmeH 3THMK gaHHBeiME. HacTe 21. MeToge peanvaallii. KoOWpoBaHWe OTEPBIThIM TEK=
CTOM CTRYKTYPbl 0bMaHa

MCO 10303-41:2000 CHCTEMB! 8BTOMETHAALMK NPOMABOOCTES W WX HHTErpauwa. MNpeacrtasneHMe Jams-
HelX 0f Wagenud 1 obmen aTHMK gaskbiMeg, HacTe 41, Murerpuposadieie 06obweHHbe pecypow. OcHoBEI
ONHCAHKWA W NOQOSpHEE Kagenyi

MCO 10303-42:2000 CucTemMbl aBTOMETHIALMK NDOWABOOCTBE W WX MHTerpauwR. NpeacTaaneHyUe Oax-
Ml 06 Wagamad 1 oBMEH ITHMKA AaHHBEIMK. HacTe 42. MHTErprpoBaHHbe 0606LUEHHBIE DECYDCE. [E0METDH-
HYECKOE W TONANOIMYECcKkoe NPaqcTasnaHue

MO 10303-43:2000 CrucTeMbl aBTOMATHIALMK NDOWABOOCTBE W WX MHTerpauwn. NpegcTaaneHye Jak-
HsX O WagemWie M obMer 3THMH JaHHBIMA. HacTe 43, WHTerprpoearHse oboblugrsHbe pecypokl. CTRVKTYDE
NpegcTasne AR

MCO 10303-202:1996 CHcTeMbl aBTOMaTHIAUMM NPOMABOACTEE W WX MHTErpayMs. MNpegcTasnegHmne
OaHHes 00 ManeniM v oBseH 3THMK OaHHbiMKA. HacTs 202 MNprinansble NpoOToRDNE, ACCOUMATHEHBIE YRDTEMH

MCO 10303-509:2001 CucTemMbl NPpOMBILLINEHHOR ABTOMaTHIAUMKM M WHTerpauus. MNpegcrasneHne
OAHHBIX O NPOOYELMKM W oBMEH gadHeMd. YacTe 509, MNpuknagHan HHTERNPETHRYEMAA KOHCTRYRELMA. Hepaa-
HOPOOHaA NOBERKHOCTE

MCO 10303=511:2001 CucTeMsl aBTOMATHIAUWH NPOWIECOCTER W WX WHTerpauwa. MNpegcTaaneHve
OAHHBIX 08 MAgENHA W OGMEH ITHMK JaHHbIMK, HacTe 511, MpUENagHse MHTEPNDeTHUROBA HHEBIE KOHC TN,
Tononorvyecss orpaHWdeHHan NoBEpXHOCTE

MCO 10303-514:1999 CucTeMsl aBTOMATHAEUMH NPOMIBOOCTEA W WY MHTEerpauus. MpegcTaaneHue
AaHHBIX 08 M3JenMM M 0GMEH ATHMK JaHHbIMK. HacTe 514, MpuknagHsie HHTEPNPETHROBAHHBIE KOHCTRYHLMA.
PacllypeHHoR rpaHu4dHoe NpeacTasneHwe

3 TepMuHEI W onpegeneHMA

3.1 TepwmuHbl, onpoganaddsie B KOO 103031

B HacToAweM cTaHAapTE NpMMEHEHSE CNEOYIOWME TEDMUHSI:
= npunoxedws (application);

= NpHKNagHol koHTekeT (application context);

= nprknagHol nporokon, NN {application protocol, AP);

= METOO peandlauWu (implementation method);

= HHTErpUMpPOBAHHLIA pacypc (integrated resource ).

= HHTEpnpetTauua (interpretation);

= AaHHbIe 0 vagenuu (product data).

3.2 TepmuHsl, onpegenadHise 8 MCO 10303-42

B HAcTOALWEM CTAHOAPTE NDMMEHEHE CNEOYIOWAE TEDMWHLI .
= MIAHEHHO CEA3aHHLIA [arcwise conneciad);

= DCECHMMETPHYHLIA [axi-symmetric);

= rpadMua {boundary};

= grpaHi4edmn (bounds);

= KOOpOHHaTHO® NpocTpancTeo (coordinate space),
= KpMBan [curva);

= pBnacTe onpegeneHua (domain,

= npegens (extant);

= HEIAMKHYTAA KpHWBaA (Open curva);

= OpHeEHTHpYeMBIR [orientable);

- MOBBPXHOCTL (surfaca);

= TONONOrMYecKMd cMeicn (topological sense).
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3.3 TepmuH, onpagenaHisid 8 MCO 10303-202

B HacTOALLEM CTAHOAPTE NPUMEHEH CNEOYOLWWA TepMMH:
NpHENAOHAA HHTEPNPETHPOBAHHAA KoHCeTPpYRUKA, MWK {application interpreted construct, AIC).

3.4 TepmuH, onpegeneHie@ 8 MCO 10303-511

B HacToALEM CTAHAPTE NPUMEHEH CIIEOYHOLWWA TepMAH.
paclwKpeHHan rpade (advanced face).

3.5 Opyrve onpagenaHni

B HAcTORWEM CTaHOaDTe TAKHKE NDHUMEHEHE! CNEAYIKHUKE TERMUHE C COOTBETCTRY KOLWMMK ONpEe e K-
AN,

NoOOAMHOMECTEO CEAZAHHLIX rpandel (connected face subset): MHOXMECTBO NUHEAHD CBR3AHHLIX rpa-
HER, 0BNacTeD CNPEgeneHna KOTOROMD ABNABTCA YacTe 0BNACTH ONPEOENeHNA CYLBCTEYIOWErD MHOXECTES
CRAIAHHEIX FDaHei.

r PAMBYEHNES— TFIE'ECIEEHIIEH HACTOAWETD CTAHASRTA TAKME ABMNAETCA, 4Tolb NOAMHOEECTED CEAIAHHBIE
I'FI-\-HHEﬂ HBBIND TN HETAMEHYTOH cficnoqEn.

npeocrTagneHdie opMisl NOANOCBEPXHOCTH MHOroobpazwa (manifold subsurface shape
representation): MpeacTaaneHye GopMel, CoOOepEaALLEE NOOMHOKECTEA CRATEIHHEX MpaHed B dopMe Helam-
KHYTBIX OBONoYe.

n pPHAMBYEHEE— Kaxgam Heiam KHYTHR ofonouka WmeeT oBnacTs onpagenaHua, EOTOpaR ABENAETCR YalTeED
ofnacTd onpedenesdA 4pyrorn MHEOMSCTES CERIAHHLIX TPEHEW. rFIBHH MOAMHOMSCTES CERAZEHHBIE MPEHEA BOMVT BETE
CnpegenaHbl KaKE MOgrpaHeE.

noapebpo (subadge): Pabpo, 0bnacTeio onpeaaneHya KoTOporo ABNAGTCA YacTe obnacT onpegena-
HHA gpyroro pebpa.

nogrpads (subface) Npade, oBNACTED ONPEOENEHKA KOTORON AENABTCA YACTe 0DNacTH oNpeaeneHKua
OPYroN rpasds.

MpumeyaHseae— B HACTOAWEM CTAHOSATE NOGMPEHE MM aET 0BNACTE ONpegenaH n, KOTORER ABMASTCA YECTE
afnacTy onpegensHHEn PECILMPEHHIA FPaHE.

4 CoKpauweHHbIM NWCTHHI Ha A3bike EXPRESS

B HacTofwes paszgens onpegenada EXPREESS-cxema, B KOTOPONA HCNONBIYIOTCH 3MEMEHTE MHTEIPH-
POBAHHLL PECYPCOR M COOEPMATCA THNB, KOHKPETHAAUMH OB BLEHTOB M DYHELWM, OTHOCALWMWECA K HACTOALEMY

CTaHgapTy.

MpumedyaHse—B WHTETPHPOBAHHEY PECYPCARE QONYCHASTOR CYWEACTEOBSHME NOATHNOE 0 INEMEHTOE CNWC-
w0 Bifopa, HE MMNOPTHROBEEHHLIX B A8HHY N [THK. Takke S0HCTPYRLUM WCENHOHEHNT 43 GEpeBa NOATANOE WAK WE CNWCHES
aufiops NOCPEnCTEOM NEESAN HEABHOMD WHTEpdeRca, onpegengHiely & MOD 10303-11. ConinEM 48 WCENDYeHHE S KiH-
CTRYELMM HAEXOGATCA BHe ofinacTi npumedeHna gaHHod NAK. B HecoTopRx cNyHan% HCKNIDYAKTEA BOE BNEMEHTE CNWCKS
suBopa. Nockonsey MWE npeasaIsayeHs GNA PEANWIALWH B KOHTEKCTE NPUKNEOHOD NPOTOKGNE, 3NEMEHTE CNWCKE Bel-
fopa GyoyT onpeenATecA 0fNECTEH NPWMBHERWA TPFHKN2GHOMND NPOTORONE.

Jaxxan NpUenagHan HHTepNpeaTMpoaaqHan KoHCTRYELWA NPeaocTaENAeT HenpoTUBODEYHB0E MHOMEBCT-
BO ME0METDHHECKHX W TONONOM4ECKMY 0B LEKTOR ANA ONPeaeneHluA NPeACTaRNaHA OPMsl NOONOBEPXHOCTH
MHOrGODPEIHA. T paHd MOMNYT GbiTh PACLMPEHHEIMK MEEHAMA WNH NOGrpaHAmMKE, CobNSKWHMMACA S DacLUWpeaH-
Hiede rpand. Pebpa nomsHs BeiTe nogpebpamy B0 WMeTE recMEeTprio, ONPenEneHHy KpUBMMK. DbkakTom
CAMOND BEpXHEro YpoRuA 8 gansol MUK senaetca ofwekt manifold_subsurface _shape_representation,
KOTOPGIM RENASTCA KOHKpETHIAUWEW 0bwerTta shape _representation (cm. MCO 10303-41). OTHOCAWKWECH K
AToMy OSBEKTY NpagKna obecnedYueannT NoNHOE CNPE0aneHue TOMOOrMN W FeoMEeTIHIA

Mpumedadse—B gaddod MAE ienonezoaads Boe olbes e # THAR Wa MK, onpegenaoued TononoriiHeckW
QFpAHRYEHHYD NOBEPLHOCTE (@l _topaloegically _bounded _surface)]. Cu. MO0 10303-511.

EXPRESS-cneunduEanna

SCHEMA aic_manifold _subsurface;
USE FROM aic_topologically_bounded _surface; - - IS0 10303-511
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USE FROM geometry _schema --[150 10303-42
{cartesian_transformation_operator_3d),
USE FROM topofogy_schema - - 150 10303-42
{closed_shell,
connected_face set,
connacted face sub set,
face,
open_shell,
subedge,
subface),

LUSE FROM representation_schema(mapped_item), - =150 1030343
USE FROM product_property _representation_schema -- 150 10303-41

(shape_representation);
{i-

MpuMesaHne — CxEeMy, HA KOTODHS BhIWS O8HE COLINEW, MOWHO HEATW B8 CNEOYESWHY CTEHOBRTAR HOM-
nnekca WED 10303

geometiry_schema — MCO 10303-42;
opology_schema — MECO 10303-42;
reprasentation_schema — MCO 10303-43,;
product_property_representation_schema — MO 10303-41;
alc_topologically _bounded _surface — MCO 10303-511.

4.1 DcHOBHEI® NOHATHA M JONYLWEHWA

On#A HEAABKWCHMON DEanW3aLMK B CHemMa NPUENaIHBE NPOTOKOMNOE, B KOTORRE HCNONBLIYETCA DaHHAR
MUK, npegHaIHaqyeHs CNegyowHe O LerTs:

- advanced face®;

= axisZ placement 2d*;

- axis2_placement_3d~,

= brep_with_wvoids,

- bezier_curve *;

- bezier_surfaca *:

- b_spline_curve_with_knots *;

= b _spline_surface with knofs *;

= garfesian_point *;

= cartesian_transformation_operator_3d;

= gircle®;

= Closed_shell;

= conical_surface®,

= definitional _representation™;

- degenerate_toroidal_surface®;

- connected_face_sub_set;

= cylindrical_surface®;

= direction®;

= gdge _curva®

- edge_loop*;

- gllipse*;

- face bound®

- face outer bound®;

- geometric_representation_context®;

= hyperbola*;

= line *;

= manifold_subsurface shape representation;

- mapped_itam;

= gpen_shell;

- parabola®;
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- parametric_representation_context®;

= pourye’;

= plana®

= polyline *;

= quasi_uniform_curve™,

= gquasi_uniform_surface®;

= rafional b spline_curve*;

= rational_b_spline_surfacae™;

- representation_map,

= gpherical surface *;

- subedge:

- subface;

- surface_of_linear_extrusion™;

= surface of revolution *;

= toroidal_surface®;

= uniform_curve”,

= uniform_surface™;

= wector,

- wertex_loop®;

= wvartex_point*.

Mprumadadse— O6beKTH, T Erd EHHH B E CHMBONOM Hald, anpegensHsl E FAE
aic_topologleally_bounded _surface (cwm. MO0 10303-511).

MpknagHor NPoToORON, WCoNoNe3YVIoWWA gadHyio NAK, gonsed obecnednBate, Y9Tobbl obfwexT
shape_representation peanuaoesieancs kak obwert manifold_subsurface _shape_representation.

4.2 OnpepgenaHHie obBLeKTa manifold_subsurface shape_representation CXEMEI
aic_manifold_subsurface

OfeaET manifold_subsurface shape_representation ABMASTCA NOoOTHROM obBeKTa
shape_representation, & sxoTopos dopma HIZENMA NPEOCTARNEHA KOHEPETHIAUMAME 0BBweKTOB
connected_face_sub_set.

Kawoed obeert connected_face _sub_set gomsed Taswe MMeTs THN open_shell.

ObberTel face ofsektoe connected _face _sub_set ponsuHe vmeTs Tvn advanced_face wnu subface.

EXPRESS-cneywdueauma

‘)
EMTITY manifold _subsurface shape_representation
SUBTYPE OF (shape_represantation);
WHERE
WR1: SIZEOF (QUERY (it <* SELF.items |
NOT {SIZEOQF ([AIC_MANIFOLD SUBSURFACE.COMNECTED FACE SUB SET,
'AIC MANIFOLD SUBSURFACE MAPPED ITEM'
AIC_MANIFOLD SUBSURFACE.AXISZ PLACEMENT 3D7*
TYPEOF(it)) = 1))) = O;
WR2: SIZEOF (QUERY (it <* SELF.items |
SIZEOF(['AIC_MANIFOLD SUBSURFACE.CONNECTED FACE SUB SET.
"AIC MANIFOLD SUBSURFACE MAPPED ITEMT TYPEOF(t)) =1 )) = O
WR2: SIZECF (QUERY (mi =* QUERY (it <* items |
'AIC MANIFOLD SUBSURFACEMAPPED ITEM' IN TYPEOF(I)) |
NOT (‘AIC_MANIFOLD _SUBSURFACE.MANIFOLD _SUBSURFACE_SHAPE_REPRESENTATION N
TYPEOF{mimappad_item.mapping_source.
mappad_reprasentation)))) = 0;
WR4. SIZEOF (QUERY (cfss =* QUERY (it =* SELF.items |
"AIC MANIFOLD SUBSURFACE.CONNECTED FACE SUB _SET IN TYPEOF(t)) |
HOT{AIC_MANIFOLD SUBSURFACE.OPEN SHELL' IN TYPEOF(cfzsh)i =0,
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WRS: SIZEOF (QUERY {cfss <* QUERY (it <* SELF.items |
AIC MANIFOLD SUBSURFACE.CONMECTED FACE SUEB _SET IN TYPEOFI(t)) |
NOT( ({'AIC_MANIFOLD_SUBSURFACE.CONMNECTED_FACE_SUB_SET IN
TYPEOF{cfzz parent_face set)) AND
(SIZEQF (QUERY (fac =* cfss.parent_face_set.cfs_faces | NOT
advanced face properties(fac))) = 0)} OR
(SIZEQF [QUERY (fac <* cfss.parent_face set.cfs faces | NOT
(CAIC MANIFOLD SUBSURFACE.ADVAMCED FACE'IN TYPEOF(fac)))) =0)
0=0;
WRE: SIZEOF (QUERY (cfss <* QUERY (it <* SELF.items |
BIC_MANIFOLD SUBSURFACE.CONNECTED FACE SUB_SET IN TYPEOFIIt)) |
{ BIZEOF (QUERY (fac <* cfss\connected_face set.cfs_faces | NOT
advanced_face_properties(fac))) = 0))) = 0;
WRT: SIZEOF (QUERY (cfss <= QUERY (it = SELF . items |
‘AIC_MANIFOLD _SUBSURFACE.CONNECTED _FACE_SUB_SET' IN TYPEOF(it)) |
MNOT (SIZEDF (QUERY fcs <* cfss\connected face set.cfs faces |
("AIC_MANIFOLD _SUBSURFACE.SUBFACE' IN TYPEOF(fcs)) AND
NOT (SIZEOF(QUERY (elp_fonds <* QUERY (bnds <* fcs.bounds |
AIC MANIFOLD SUBSURFACE EDGE LOOP' IN TYPEOF(bnds. bound)) |
NOT (SIZEOF (QUERY (oe <* elp_fbnds bound\path.edge_list |
MOT{{'AIC_MANIFOLD SUBSURFACE.EDGE CURWE'IN
TYPEOF{oe.edge _element)) OR
("AIC_MANIFOLD SUBSURFACE.SUBEDGE' IM
TYPEOQOF{oe.edge_elemeant)) 1)) =0
N=0
=0
=
WRS: SIZEOF (QUERY (cfzs <* QUERY (it <* SELF items |
AIC_MANIFOLD SUBSURFACE.CONNECTED FACE SUBSET IN TYPEOF(it)) |
MOT (SIZEOF (QUERY (fcs < cfss\connected_face_set.cfs_faces |
{"AIC_MANIFOLD_SUBSURFACE.SUBFACE' IN TYPEOF(fcs)) AND
MOT (SIZEOF{QUERY (elp fbnds <* QUERY (bnds <* fcs. bounds |
'BIC_MANIFOLD _SUBSURFACE EDGE_LOOP' IN TYPEOF{bnds. bound}) |
NOT (SIZEOF (QUERY (o0& <* elp_fbnds bound\path.edge_list |
NOT(("AIC MANIFOLD SUBSURFACENERTEX POINT IN TYPEOF{oa.edge start))
AMD (AIC MANIFOLD SUBSURFACENVERTEX POINT IN
TYPEOF(oa.adge end))
m=0
n=0
=0
=10
WRS: 5|ZEOF (QUERY (cfas < QUERY (it =% SELF.items |
'AIC_MANIFOLD_SUBSURFACE.COMNECTED_FACE_SUB_SET' IN TYPEOF(it)) |
NOT (SIZEOF (QUERY (fcs =* cfss\connected_face set.cfs faces |
{ "AIC_MAMNIFOLD SUBSURFACE.SUBFACE'IN TYPEOF({fcs)) AND
{ NOT (SIZEOF{QUERY (bnds <* fcs.bounds |
NOT (SIZEOF ([AIC_MANIFOLD_SUBSURFACE.EDGE_LOOP,
TAIC MAMNIFOLD SUBSURFACEVERTEX LOCOPT*
TYPEOF(bnds.bound)) = 1 )

Ny=0)
=0
=0



