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efined_constraint ® Nt 7 47 4«
equal_parameter_constraint {7 (#] : x=y)
® free_form_constraint (H 72 # A ) 50)
free_form_constraint ® Tfi®O x> T 4T 4
free_form_assignment H| VD ¥ T4A KT #HK
free_form_relation PRz KT (F : x<y)

5) Variational representation schema
T RBRICZEUNS LY FORBM AWM THHTOLE L ARIZT S
D, FRFERNT A= FZHEM T LA —~ThHD, IEET Y T E2HT-
CRBT DO DN—RAL R AF—cLEZLND,

6) Sketch schema

(A) ®=ZE
& Xy FMEET —FRXMT HLEICFAT S,
& Xy FIX MREMBTEEMMED 2B OWMEDOT 7 r—varazfT 5,
& Xy FIIE, WE RV EDORA Ty FLI3RILEIELDODAT vy FD 289 H
%
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(B)

IVTA4TA
implicit point on plane — F@E EDOHED A v F
implicit planar intersection point — @ EDOR KD AT v F
implicit planar projection point — Y EOERE LD AT v F
implicit planar curve — Fifi EO RO X7 > F
implicit intersection curve — “FE EORHMRD R v F
implicit projected curve — @ EOREHEBEO X v F
implicit model intersection curve
implicit silhouette curve
neutral sketch representation — #EWXN7RFEH ED A7 v F
positioned sketch — 3 RICEIE LD X7 v F
repositioned neutral sketch
implicit explicit positioned sketch relationship
subsketch

rigid subsketch
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(4) Part109 (7&>71))
1) BWE
Part109 i%. Partl08 CTHEE SN7-Edmickt LT, WMoz (BRE) %

it
P

LTW5, Partl09 (%, Partl08 27 o 7 VIZHLL7=2bDTH 5,

2) HER#HH
Part109 O HEIPHIZLL F D LB Th 5,
o JIRBAfR L Z ORI DS
@ T LTIV T4—FxORlBKREEZTORIOKES
o T kT U DKMENIHIK ., geometric_representation_item L L (ZF
TO7®y7 )7 4 —F v ERORMANEROKE

¢ ThRUTUVETNIIBITAIKENEZRI-THEHEINT-ERERDOEKRL

3) Assembly feature relationship schema
assembly_feature_relationship_schema (%, 7k > 7 U 7 4 —F v O HHEEIC

ODOWNWTERLIEAF—~TH D,

4) Assembly constraint schema
assembly_constraint_schema (. 7 7 UV HEIZODVWTERLIEZAF —~

TH D,
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(5) Part41 (BtE)
1) #=E
Part41l (| DOFElEB X OKEOLEME) Twek@m) V-2 ThHy | thows
@Y Y —RZBWTHWLNLDRBERDOP T, B RE S 2 @iz v
ENOZbDOORIAZED M THL, 2 —FRMAICRETE 2 BIENER
NTEH, TOMD Part (IZ KA A U HEOBENERZI N TV D,

2) EREHEHA
® “generic product description resource” TiX, # A DR E, ®E OS5, N—
Va sk, T o 0BG, "a o RN S R D,
® “generic management resources”’ T, FHT — ¥ 2R LT — X (ZBHEA T S
HHLEDICHVWAIEEDO DO ERE T 5,
®  “support resources” TiL, FE T — ¥, WEWE, HiL, KAT XX 47D

O OERERET D,

3) External reference schema
Part41 I23 T, external_reference_schema |X, &7 ¥ =7 MIxt L THHH
WX FHNEREAET D ENTELAF—THD, TOAF—DEZ%F]
MLT, BETOIZHBARICBIT O2BHEDOEREZRITELLERD,
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3-5-2 BRIEEE

RIETIX.BIEBEBROMHEEE LT, Parths & Partlll O T 45 1 Z 4|2 L,
ZTOHRH. EXZBIOEMZRT . FE 0T 4T 4 LICRBHENDFEINMNDOEF 51,
ISO #Hit&#E (ISO10303-55 £ 712 ISO10303-111) DY HE A K1,

(1) Procedural model X &—< (Part55)
1) BATRMLFHEETRRIE

TV T 47 44 | explicit_procedural_representation_relationship (4.3.1)
<@ >
FEMHBLWEINAT Y v FRE L, TNIC—HT H2HFRREI (current
result : £ O TOMERR) ZHEST 5,
<EXPRESS IZ £ 5 & %% >
ENTITY explicit_procedural_representation_relationship
SUBTYPE OF (representation_relationship);

SELF¥representation_relationship.rep_1 : procedural_representation;
WHERE

WR1 : (NOT CPROCEDURAL_MODEL_SCHEMA.PROCEDURAL_
REPRESENTATION’

IN TYPEOF(SELF¥representation_relationship.rep_2))) AND

(NOT CVARIATIONAL_REPRESENTATION_SCHEMA.VARIATIONAL_
REPRESENTATION’

IN TYPEOF(SELF¥representation_relationship.rep_2)));
WR2 : SELF¥representation_relationship.rep_1.context_of_items :=:

SELF¥representation_relationship.rep_2.context_of_items;
END _ENTITY;

<G fE>
- Bt “SELF¥representation_relationship.rep_2” 12X > TE&MHR I 5 £BL I,
“procedural_representation” & % \ M iE “variational_representation” @A > A
BRI B,
- “explicit_procedural_representation_relationship” @A > A % > X2 X » TH
AT b5 2O0DKRBFIIRB L THRA N HET D,
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2) BATMLGFHREEREDIEE

TV T 4T 44 |explicit_procedural_representation_item_relationship (4.3.2)

<FH >

FREXOBEREPARPOER (BMER) 20T THAOEEY Z2EY LT 5,
IO T 47 1%, Partdd (KBIMEE) THIE I 5 representation_item O
TEA T ThHDH,

<EXPRESSIZ L5 EFE>
ENTITY explicit_procedural_representation_item_relationship
SUBTYPE OF (representation_item_relationship);
SELF¥representation_item_relationship.relating representation_item :
procedural_representation_sequence;
WHERE
WR1 : NOT
CPROCEDURAL_MODEL_SCHEMA.PROCEDURAL _REPRESENTATION _
SEQUENCE’
IN TYPEOF(

SELF¥representation_item_relationship.related_representation_item));

WR2 : SIZEOF(QUERY(q <* using_representations(
SELF¥representation_item_relationship.related_representation_item) |
item_in_context(

SELF¥representation_item_relationship.relating_representation_item,
q.context_of_items))) > 0;
END_ENTITY;

<G fE>

- JE M “SELF¥representation_item_relationship.related_representation” (Z & »
TR I 5 FBIX, “procedural_representation_sequence” DA » A X L A L
2B 7R,

2O BE ST HL7e “representation_item” DA A X U RF, A< EH 1
SDOHJED “representation_context” EFO,

3) FiEERH

T V7 47 44 | procedural_representation (4.3.3)

<FHI >
procedural_representation_sequence DA > A X L AT HET L& EH
%, BAENERF (sequence) ZETF AL E2EKH HWIT—EE2RET 5,

<EXPRESS IZ L 5 E#% >
ENTITY procedural_representation
SUBTYPE OF (representation);
SELF¥representation.items :
SETI[1:?] OF procedural_representation_sequence;
END_ENTITY;
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(A) FREERROIERF

T 27 47 44 | procedural_representation_sequence (4.3.4)

< FHEg >
—HHDLWVXEERETNEWMETHEOOHRIEDOY XA N ERBLT D,

<EXPRESS IZ L 5 E % >
ENTITY procedural_representation_sequence
SUBTYPE OF (representation_item);
elements : LIST[1:?] OF representation_item;
suppressed_items : SET[0:?] OF representation_item;
rationale : text;
WHERE
WR1: SIZEOF(QUERY(q <* suppressed_items | NOT (q IN elements))) = 0;
END_ENTITY;

<M >
BENERFICTFETE L 72V “suppressed_items” (HIfR SN 7274 7 4) IZBWTHAE
CH57 A7 KT,

(B) A—HFBERIZLDIESR

T T 4T 4% |user_selected elements (4.3.5)

<FiHH >
EEM AT LAOBEE Ty 7 &N 1 DU LFOHRHEZOSRBAE XT3
(DFV, 2—YFRWEELZRL Ty 7 LEEZEL2EBTSH),

<EXPRESS |2 k 5 &% >
ENTITY user_selected_elements
SUBTYPE OF (representation_item);
picked_items : SET[1:?] OF representation_item;
END_ENTITY;

(C) MIEMIZERSNE-ER

T2 7 47 44 |indirectly_selected_elements (4.3.6)

< FHEg >
EEEINTEHEERBBENSARSINDHTR T TV (3 RILBMEIR) T4
HERIZ—HTHA LV AX A ERBAT D,

<EXPRESSIC L2 EFE>
ENTITY indirectly_selected_elements
SUBTYPE OF (user_selected_elements);

indirectly_picked_items : SET[1:?] OF representation_item;
END _ENTITY;
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(2) Procedural shape model X &—< (Part55)
(A) ARG FRETZRICIIEKRREOME K

T T 4T 44 |explicit_procedural_shape_representation_relationship (5.4.1)
< @B >
FRcMBDI N E NS 7Y v RERH L, 2 —EHT 27 current result
(ZDOFRF R TOMERR) Z2BHE ST 5,

<EXPRESS IZ L 5 E#% >

ENTITY explicit_procedural_shape_representation_relationship
SUBTYPE OF (explicit_procedural_representation_relationship);
SELF¥representation_relationship.rep_1:

procedural_shape_representation;
SELF¥representation_relationship.rep_2 : shape_representation;

END_ENTITY;

(B) BTG FREEICIIXMERREDOER OERK

explicit_procedural_geometric_representation_item_relationship

TUT AT 44 (5.4.2)

<GB >
BAEFHEBEHD 2 DDA LV AF LV ATHIREUERERRT LT & WHRHE
B A2BEEST 5,

<EXPRESS iz X % & #% >
ENTITY explicit_procedural_geometric_representation_item_relationship
SUBTYPE OF (explicit_procedural_representation_item_relationship);
SELF¥representation_item_relationship.relating representation_item :
procedural_shape_representation_sequence;
SELF¥representation_item_relationship.related_representation_item :
geometric_representation_item;
WHERE
WR1 : NOT (
"PROCEDURAL_SHAPE_MODEL_SCHEMA.PROCEDURAL_SHAPE_
REPRESENTATION_
SEQUENCE’
IN TYPEOF(
SELF¥representation_item_relationship.related_representation_item));
END_ENTITY;

<A >

“representation_item” DA A X A X, JEME “SELF¥representation_item_
relationship.related_representation” 12 L > T I 5 » . type “procedural_
shape_representation_sequence” D — & (X725 720,
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(C) FiREEBRRE

T V7 47 44 | procedural_shape_representation (5.4.3)

< @B >
procedural_shape_representation_sequence DA » AKX L AIZEHTHET V%
EET D,

<EXPRESS IZ L 5 E % >
ENTITY procedural_shape_representation
SUBTYPE OF (procedural_representation, shape_representation);
SELF¥representation.items :
SETI[1:?] OF procedural_shape_representation_sequence;
END_ENTITY;

(D) FREEBRRBEOFIR

T 27 47 44 | procedural_shape_representation_sequence (5.4.4)

<FRAA >

FBRETNVEERT DO DOBEBIEDY A N2RHFT D, BEHIELZIEL WM
STYVRAMNERTLHZ LT, RBEINTEZRERETVEZITROVMO L AT LATIEL
< HBEIND,

<EXPRESS IZ L 5 E % >
ENTITY procedural_shape_representation_sequence
SUBTYPE OF (geometric_representation_item,
procedural_representation_sequence);
WHERE
WR1 : SIZEOF(QUERY(q <* SELF¥procedural_representation_
sequence.elements
| NOT
(CPROCEDURAL_SHAPE_MODEL_SCHEMA.SHAPE_REPRESENTATION_
ITEM’
IN TYPEOF(q)))) = 0;
END_ENTITY;

< K>
SEM AT ATHERSINDAET VEFEIT, SELECT & © “shape_
representation_item” IZJBT 5% A4 7D 12>Th %,

(E) FHREEICEDVY) Y FREDFIE

T V7 47 44 | procedural_solid_representation_sequence (5.4.5)

< FHBH >
VU RETILVDOHEETIEEZEZHAT S,

<EXPRESS |2 L 2 E#% >
ENTITY procedural_solid_representation_sequence

SUBTYPE OF (procedural_shape_representation_sequence);
WHERE

WR1 :"GEOMETRIC_MODEL_SCHEMA.SOLID_MODEL’ IN
TYPEOF(SELF);
END_ENTITY;
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<G>
“procedural_solid_representation_sequence” DA » AKX L ADH Y X |,
“solid_model” % &,

(F) FREBICEDY—TIARBEDFIR

T VT 47 44 | procedural_surface_representation_sequence (5.4.6)

<GB >

V=T 22T VOMEFIRELRT 20O T 47 4 TH Y, Partd2 T
EF I 5 shell_based_surface_model & %\ L face_based_ surface_model &
Wo Tl —T 2 RAETFADA VAR AEZELHEDTH D,

<EXPRESS |2 k 5 E % >
ENTITY procedural_surface_representation_sequence

SUBTYPE OF (procedural_shape_representation_sequence);
WHERE

WR1:
CGEOMETRIC_MODEL_SCHEMA.FACE_BASED_SURFACE_MODEL’ IN
TYPEOF(SELF))

XOR
CGEOMETRIC_MODEL_SCHEMA.SHELL_BASED_SURFACE_MODEL’ IN
TYPEOF(SELF));

END_ENTITY;

<G>

“procedural_sorface_representation_sequence” DA AKX L ADH Y A i,
“face_based_surface_model” % % V% “shell _based_surface_model” ®\F 1
ade,

(G) FHREBIZEDIVANV—TL—LREDFIR

T AT A

%

procedural_wireframe_representation_sequence (5.4.7)

<>

VAY =7 V=L TVOMEFIRERATLILODOT T 4T 4 ThHD,
Part42 T & #F & 1L 5 shell_based_wireframe_model & % \» (L edge_based_
wireframe model W72 U A VY —T LV —LETINDA LV ARZ L AZELEH DT
H 5,

<EXPRESS |2 X % E#% >
ENTITY procedural_wireframe_representation_sequence
SUBTYPE OF (procedural_shape_representation_sequence);
WHERE
WR1:
CGEOMETRIC_MODEL_SCHEMA.EDGE_BASED_WIREFRAME_MODEL’ IN
TYPEOF(SELF))
XOR
CGEOMETRIC_MODEL_SCHEMA.SHELL_BASED_WIREFRAME_MODEL’
IN TYPEOF(SELF));
END_ENTITY;
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< FK>
“procedural_wireframe_representation_sequence” @A » A X > A DK Y 2 |
IZ. “edge_based_ wireframe_model” & %\ (L “shell_based_wireframe_model”

DWT N G T,
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(3) Solid shape element X & —< (Part111)
(A) wWESNFEVIYYFETIL

TV 7 47 4% | modified_solid (4.4.1)

<@ >
BETEY Uy RICH IS L EEORRECHE Y v REFALOY T H A F
Thd, RitEREZT A PTRbTE 5,

<EXPRESSIZ L5 EFE>
ENTITY modified_solid
ABSTRACT SUPERTYPE OF (ONE OF
(edge_blended_solid,
sculptured_solid,
shelled_solid,
offset_face_solid,
modified_solid_with_placed_configuration
)
SUBTYPE OF (solid_model);
rationale : text;
base_solid : base_solid_select;
END_ENTITY;

(B) BREAINEVYYYFRFETIL

T VT 47 44 | edge_blended_solid (4.4.2)

< @B >
EEETNOFRREBMRIOLZWHIT, AV T LOEEERh TR Yy VO
R 2R 2 G LR T7 7 AN Z BT D, THIEFEEMS AT L TER
. ZEM AT AT SN D, Wil A =X LT Partb5d

user_selected elements®D EFTICFER I N TV 5,

<EXPRESSIZ L5 EFE >
ENTITY edge_blended_solid
ABSTRACT SUPERTYPE OF (track_blended_solid ANDOR (ONE OF
solid_with_constant_radius_edge_blend,
solid_with_ variable_radius_edge_blend,
solid_with_chamfered_edge)))
SUBTYPE OF (modeified_solid);
blended_edges : LIST [1:?] OF UNIQUE edge_curve;
END_ENTITY;
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(C) BMEEAESNTEYYYFRFETIL

T 7 47 44 |track_blended_solid (4.4.3)

<@ >
W LZZBEHMAKAZRK G L TCEMESLS, a3 T0WRVNERTH D
“edge_bleded_solid” /£ v AX L AD1O>DX A T ThHbH,

<EXPRESSIZ L5 E#FE>
ENTITY track_blended_solid
ABSTRACT SUPERTYPE OF (track_blended_solid_with_end_conditions)
SUBTYPE OF (edge_blended_solid);
WHERE
WR1: check_continuous_edges(SELF¥edge_blended_solid.blended_edges);
END_ENTITY;

<G>
“edge_curve” f VAX LV AICBITAKELZD 1 ODOR T, WOEFED 1 >D
R E—HT 5,

(D) BREUHEZHEILINERSEHIDVIYEETL

T 7 47 4% |track_blended_solid_with_end_condition (4.4.4)

<FiHH >
FEADEROMBEEOW T THRWY Y vy RETLTH D,

<EXPRESS |2 k 5 &% >
ENTITY track _blended_solid_with_end conditions
SUBTYPE OF (track_blended_solid);
end_conditions : LIST [2:2] OF blend_end_condition_select;
WHERE
WR1: SIZEOF(TYPEOF((self)
[‘SOLID_SHAPE_ELEMENT_SCHEMA.SOLID_WITH_
CONSTANT_RADIUS_EDGE_BLEND’,
‘SOLID_SHAPE_ELEMENT_SCHEMA.SOLID_WITH_
VARIABLE_RADIUS_EDGE_BLEND’,
‘SOLID_SHAPE_ELEMENT_SCHEMA.SOLID_WITH_
CHAMFERED_EDGES’]) = 1;
WR2: NOT ((GEOMETRY_SCHEMA.VERTEX’ IN TYPEOF(end_conditions[1]))
AND (‘(GEOMETRY_SCHEMA.VERTEX’ IN
TYPEOF(end_conditions[2])));
WR3: NOT ((GEOMETRY_SCHEMA.VERTEX’ IN TYPEOF(end_conditions[1]))
AND (NOT ((end_conditions[1]
:=: SELF¥edge_blended_solid.blended_edges[1]_edge_start)
XOR (end_conditions[1]
:=: SELF¥edge_blended_solid.blended_edges[1]_edge_end))));
WR4: NOT ((GEOMETRY_SCHEMA.VERTEX’ IN TYPEOF(end_conditions[2]))
AND (NOT ((end_conditions[2]
‘=! SELF¥edge_blended_solid.blended_edges[HIINDEX(
SELF¥edge_blended_solid.blended_edges)].rdge_start)
XOR (end_conditions[2]
:=! SELF¥edge_blended_solid.blended_edges[HIINDEX(
SELF¥edge_blended_solid.blended_edges)].rdge_end))));
END_ENTITY:
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<G>
Koo TF 4T 0138 HER A v A2 L THHAENS,
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3-5-3 RARryF

RKIETIZ ATy TFOHEL LT PartlO8 D> T T 4 ZHIZE L F D,
EHRRBLOKEEZRT, £ 0T 47T 4 AICERE I N DFEINNOF 1L, ISO H
# (IS010303-108) D i%YmHE & F£1,

(1) Parameterization X ¥ —<

(A) EHMETIL

T VT 47 44 | model_parameter (4.4.1)

<FiH >
BRETFTNICET 20T 4T 1,

< EXPRESS |2 k 5 E % >
ENTITY model_parameter
ABSTRACT SUPERTYPE OF (ONEOF (bound_model_parameter,
unbound_model_parameter))
SUBTYPE OF (variational_representation_item, maths_variable);
parameter_description : OPTIONAL text;
parameter_current_value : maths_value;
DERIVE
SELF¥maths_variable.name : label := SELF¥representation_item.name;
WHERE
WR1 : member_of(parameter_current_value,
SELF¥maths_variable.values_space);
END_ENTITY;
< >
ETINNRTA—=HDA v AX > 2D IL SELF/maths variable.values_space
FoTHESNTERAAL U ERDIVEND D,

(B) ETIORGEEEDHAIZTHETIL

T V7 47 44 | bound_model_parameter (4.4.2)

< FHBH >
ETNAOBEMEEBEEDH DL,

<EXPRESS |2 k 5 &% >
ENTITY bound_model_parameter

SUBTYPE OF (model_parameter);
DERIVE

SELF¥model_parameter.parameter_current_value : maths_value = ?;
WHERE
WR1 : '’ PARAMETERIZATION_SCHEMA.BOUND_PARAMETER_
ENVIRONMENT’

IN TYPEOF(SELF¥generic_variable.interpretation);

END_ENTITY;
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<G>
bound model parameter D3 XTD A > A X > AL, type bound parameter
environment DA ' A X L A &SI 5,

(C) ETILORELEEEDHENWVEHRETIL

T VT 47 44 | unbound_model_parameter (4.4.3)

< FHEg >
T NOEMEBHEO WA,

<EXPRESS IZ L 5 E % >
ENTITY unbound_model_parameter

SUBTYPE OF (model_parameter);
WHERE

WR1: ’PARAMETERIZATION_SCHEMA.UNBOUND_PARAMETER_
ENVIRONMENT’

IN TYPEOF(SELF¥generic_variable.interpretation);

END_ENTITY;

<G>
unbound model parameter @3 X T DA > A X » AL, unbound parameter
environment DA » A X AKX >THEHRINS,

(2) Variational representation X &+ —<

(A) HRFWAO/NT A —2 OEES T

T VT 4T 44 |invalidate_vrep_item (6.4.1)

<FiHH >
FIRIFERC NN T A —F 2 BEN T 5,
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<EXPRESS Iz L 5 E#: >
FUNCTION invalidate_vrep_item(item : variational representation_item)
: BOOLEAN;
LOCAL
reps : SET[1:?] OF representation := using_representations(item);
svri : SET[1:?] OF variational_representation_item;
lar - instance_attribute_reference;
i: INTEGER;
n : INTEGER := HIINDEX((reps);
END_LOCAL;
IF CPARAMETERIZATION_SCHEMA.BOUND_MODEL_PARAMETER’ IN
TYPEOF (item))
THEN
IF 'PARAMETERIZATION_SCHEMA.INSTANCE_ATTRIBUTE_
REFERENCE’
IN TYPEOF(item¥generic_variable.interpretation.semantics)
THEN
BEGIN
lar = item¥generic_variable.interpretation.semantics;
IF (reps <> using_representations(iar.owning_instance))
THEN
RETURN(TRUE);
END_IF;
END;
ELSE RETURN(TRUE); -- parameter not attached to an instance
attribute
END_IF;
END_IF;

IF CPARAMETERIZATION_SCHEMA.UNBOUND_MODEL_
PARAMETER’ IN TYPEOF(item))
THEN
BEGIN
REPEAT1:=1TO n;
svri := QUERY(q <* repslil.items |
"EXPLICIT_CONSTRAINT SCHEMA.FREE _FORM _
CONSTRAINT’ IN TYPEOF(q));
IF SIZEOF(QUERY(r <* svri |
item IN (r.reference_elements + r.constrained_elements))) = 0
THEN
RETURN(TRUE);
END_IF;
END_REPEAT;
END;
END_IF;

IF
CPARAMETERIZATION_SCHEMA.FIXED_INSTANCE_ATTRIBUTE_SET’
IN TYPEOF(item))
THEN
REPEAT i := 1 TO SIZEOF (item.fixed_attributes);
IF (reps <> using_representations(item.fixed_attributes[il))
THEN
RETURN(TRUE);
END_IF;
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END_REPEAT;
END_IF

IF CEXPLICIT_CONSTRAINT_SCHEMA.EXPLICIT CONSTRAINT IN
TYPEOF(item))
THEN
IF SIZEOF(QUERY(q <*
(item.reference_elements + item.constrained_elements) |
reps <> using_representations(q))) > 0
THEN
RETURN(TRUE);
END_IF;
END_IF;

IF CVARIATIONAL _REPRESENTATION _SCHEMA.
AUXILIARY GEOMETRIC REPRESENTATION_ITEM’ IN
TYPEOF(Gtem))
THEN
BEGIN
REPEAT 1:=1TO n;
svri :== QUERY(q <* repsli].items |
"EXPLICIT GEOMETRIC_CONSTRAINT SCHEMA.
EXPLICIT GEOMETRIC_CONSTRAINT’ IN TYPEOF(q));
IF SIZEOF(QUERY(r <* svri |
item IN r.reference_elements)) = 0
THEN
RETURN(TRUE);
END IF;
END REPEAT;
END:;
END _IF;
RETURN(FALSE); -- no invalid cases have been found
END_FUNCTION;
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IF
CPARAMETERIZATION_SCHEMA.FIXED_INSTANCE_ATTRIBUTE_SET’
IN TYPEOF(item))
THEN
REPEAT i := 1 TO SIZEOF(item.fixed_attributes);
IF (reps <> using_representations(item.fixed_attributes[i]))
THEN
RETURN(TRUE);
END_IF;
END_REPEAT;
END_IF

IF CEXPLICIT_CONSTRAINT_SCHEMA.EXPLICIT_CONSTRAINT’
TYPEOF(item))
THEN
IF SIZEOF(QUERY(q <*
(item.reference_elements + item.constrained_elements) |
reps <> using_representations(q))) > 0
THEN
RETURN(TRUE);
END_IF;
END_IF;

IF CVARIATIONAL _REPRESENTATION_SCHEMA.
AUXILIARY _GEOMETRIC_REPRESENTATION_ITEM’
TYPEOF(item))
THEN
BEGIN
REPEAT 1:=1TO n;
svri := QUERY(q <* repsli].items |
"EXPLICIT_GEOMETRIC_CONSTRAINT_SCHEMA.
EXPLICIT_GEOMETRIC_CONSTRAINT’ IN TYPEOF(q));
IF SIZEOF(QUERY(xr <* svri |
item IN r.reference_elements)) = 0
THEN
RETURN(TRUE);
END_IF;
END_REPEAT;
END:;
END_IF;
RETURN(FALSE); -- no invalid cases have been found
END_FUNCTION;

IN

IN
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<G fE>

- bound model parameter DA > A X VAL, TETNNRXT A —ZRNEINTHETOD
KRB Lo Tfibhic A 2 Z 20 BEIZHIISND,

- unbound model parameter DA > A X L ANTET NN T A —ZNHBINT 54T
DRETELDYV 77 L RABERLLIWITHIRSNTEERE L THhREH 1
D@ free form constraint DA > A X R |ZET 5,

- fixed instance attribute set DA VA X U ANREE SN TWNDA LV AX L ADE
ey FRZMTHECORIICI>THEDLORLREWEALRA VAX 2D EME
HLZM L2,

- explicit constraint O A > XA ¥  ZANHRB RGN IBT 22 TORIIZL - T
oo A v AF U ATIERWVWERINTEERZLDIWVWITHIRSNTEERZRBE
L7,

- auxiliary geometric representation item DA > A X 0 AN AL I T AT F 1) 72
REFEVDVBT LI XTOREOZDIZ, D7 & H 125D explicit geometric
constraint T, ZRINLHEHFZ L L TRET 5,

(3) Sketch R F{&—7%
(A) TELEORDRTYTF

T YT 47 44 |implicit_point_on_plane (8.4.1)

<FiHH >
VHEHEDOEDOAR Y v FHEFRKT D,

<EXPRESS |2 X % E#% >
ENTITY implicit_point_on_plane
ABSTRACT SUPERTYPE OF (ONEOF
(implicit_planar_intersection_point,
implicit_planar_projection_point))
SUBTYPE OF (point, auxiliary_geometric_representation_item);
using_sketch : positioned_sketch;
computed_representation
! cartesian_point;
DERIVE
plane_of_point :
plane := get_plane_of implicit_geometry(using_sketch);
WHERE
WR1: (plane_of_point¥elementary_surface.position.location =
computed_representation) XOR
(dot_product(plane_of_point¥elementary_surface.position.p[3],
get_relative_direction_2points
(plane_of_point¥elementary_surface.position.location,
computed_representation)) = 0);
WR2: SIZEOF(TYPEOF(computed_representation) *
SKETCH_SCHEMA.IMPLICIT_POINT_ON_PLANE’,
"GEOMETRY_SCHEMA.POINT_REPLICA’]) = 0;
END_ENTITY;
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<M >

- computed point I[FAK K & RRFICHFEET 220, HDWIXENRN ¥l BIZH D00
ELHThbH,

CHEBRD ) BLIZERINTZARA V FOFHE SN ZBLIX typeimplicit point on
plane & %\ X point replica TH 5 XX TlX 2\,

(B) FTEHLOHBEDR T v F

T VT 47 44 |implicit_planar_curve (8.4.4)

<@L >
Vi EodBo A r v FEEHET D,

<EXPRESSIZ L5 EFE>
ENTITY implicit_planar_curve
ABSTRACT SUPERTYPE OF (ONEOF
(implicit_intersection_curve,
implicit_projected_curve,
implicit_model_intersection_curve,
implicit_silhouette_curve))
SUBTYPE OF (curve, auxiliary_geometric_representation_item);
using_sketch : positioned_sketch;
computed_representation : curve;
DERIVE
curve_plane : plane
= get_plane_of_implicit_geometry(using_sketch);
WHERE
WR1: SIZEOF(TYPEOF(computed_representation) *
SKETCH_SCHEMA.IMPLICIT_PLANAR_CURVE’,
"GEOMETRY_SCHEMA.CURVE_REPLICA’]) = 0;
END_ENTITY;

< >
FHERE B 1%, type implicit planar curve T% curve replica T% 72\,

(C) FTHLOXHBDODRT v F

T Y7 47 44 |implicit_intersection_curve (8.4.5)

<@L >
T EORMBDOR v FEEERT D,

<EXPRESSIC L2 EFE>
ENTITY implicit_intersection_curve
SUBTYPE of (implicit_planar_curve);

external surface : surface;
END ENTITY,

(D) SRATEBRLEDRT Y F
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I

Y7 4T 44 | positioned_sketch (8.4.10)

<

i B >

BIRILEIE LA T v FHERT D,

<EXPRESS 1T L % E % >
ENTITY positioned_sketch

SUBTYPE OF (geometric_representation_item);
sketch_basis : sketch_basis_select;
auxiliary_elements :

SET[0:?] OF auxiliary_geometric_representation_item;

WHERE

WR1: NOT ((GEOMETRY_SCHEMA.CURVE_BOUNDED_SURFACE’ IN
TYPEOF (sketch_basis)) AND NOT CGEOMETRY_SCHEMA .PLANE’ IN
TYPEOF(sketch_basis.basis_surface)));

WR2: NOT (CTOPOLOGY_SCHEMA.FACE_SURFACE’ IN

TYPEOF(sketch_basis)) AND

NOT CGEOMETRY_SCHEMA.PLANE’ IN

TYPEOF(sketch_basis.face_geometry)));

WR3: SIZEOF(QUERY(q <* auxiliary_elements | (SIZEOF(TYPEOF(q) *
[GEOMETRY_SCHEMA.POINT’ GEOMETRY_SCHEMA.CURVE’]) =

0)) = 0;

WR4: SIZEOF(QUERY(q <* auxiliary_elements |
q¥geometric_representation_item.dim <> 3)) = 0;

END_ENTITY;

<

>
2y F O curve bounded surface D v b DORE . KA 2T EHE TP
HTH D,

« Ry F OFEMEN face surface D v P DOF A, FHOKMFEH F — T FED

TH 5D,

- auxiliary elements D& > FOETO A U N THBH L WVIERA > FTH D,
- auxiliary elements @ v FD AL RT3 RITLTH D,

(E) MEMNATENE-R Ty FORERK

TV 7 47 44 |implicit_explicit_positioned_sketch_relationship (8.4.12)

<

wi B >

MEPHRSNIZAY v FORBZELRT D,

73




<EXPRESS Ic L2 EXE>
ENTITY implicit_explicit_positioned_sketch_relationship
SUBTYPE OF (representation_item_relationship);
SELF¥representation_item_relationship.relating_representation_item
! repositioned_neutral_sketch;
SELF¥representation_item_relationship.related_representation_item
! positioned_sketch;
WHERE
WR1: SIZEOF(QUERY(q <* using_representations(
SELF¥representation_item_relationship.related_representation_item) |
item_in_context(
SELF¥representation_item_relationship.relating_representation_item,
q.context_of_items))) > 0;
END_ENTITY;

<M >
The implicit and explicit representations of the positioned sketch (/72 < &
%t 1 DO representation context ZILH T 5,
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3-5-4 TE2TY

AKETIX, 77 OKRHMAEEL LT, Partl09 O 5 4 ZHIZE L, Z
OB, EXBLOSGH A TT, BT 4T 4 LICRHINDFEMNOE R T,
ISO Hf&#E (ISO010303-109) DL MIA % F T,

(1) Assembly feature relationship X ¥—<
(A) EREREZTORBEDOHES

T>7 47 44 |shape_aspect_relationship_representation_association (4.4.1)

<@ >
TERBER & T ORIADOH A ZELRT D,
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<EXPRESS IZ L 5 EF >

ENTITY shape_aspect_relationship_representation_association;
represented_shape_aspect_relationship:shape_aspect_relationship;
representing_representation_relationship : representation_relationship;

WHERE

WR1: (REPRESENTATIVE_SHAPE_REPRESENTATION' IN
TYPEOF(representing_representation_relationship¥
representation_relationship.rep_1)) AND
(REPRESENTATIVE_SHAPE_REPRESENTATION' IN
TYPEOF(representing_representation_relationship¥
representation_relationship.rep_2));

WR2: (represented_shape_aspect_relationship.relating_shape_aspect IN
using_shape_aspect_of_shape_representation
(representing representation_relationship.rep_1))
AND(represented_shape_aspect_relationship.related_shape_aspect IN
using_shape_aspect_of_shape_representation
(representing_representation_relationship.rep_2));

WR3: ((find_representative_shape_representation_of_product_definition
(using_product_definition_of_shape_aspect
(represented_shape_aspect_relationship.relating shape_aspect)).
context_of items) :=:
(find_representative_shape_representation_of shape_aspect
(represented_shape_aspect_relationship.relating shape_aspect).
context_of items)) AND
((find_representative_shape_representation_of_product_definition
(using_product_definition_of_shape_aspect
(represented_shape_aspect_relationship.related_shape_aspect)).
context_of_items) :=:
(find_representative_shape_representation_of shape_aspect

(represented_shape_aspect_relationship.related_shape_aspect).
context_of_items));

WR4: using_product_definition_of_shape_aspect
(represented_shape_aspect_relationship.relating shape_aspect) :<>:
using_product_definition_of shape_aspect
(represented_shape_aspect_relationship.related_shape_aspect);

WR5: find_assembly_root ([using_product_definition_of shape_aspect
(represented_shape_aspect_relationship.relating shape_aspect)]) :=:
find_assembly_root ([using_product_definition_of shape_aspect
(represented_shape_aspect_relationship.related_shape_aspect)]);

END_ENTITY:; -- shape_aspect_relationship_representation_association

<GfE>

‘representing_representation_relationship (. representative_shape_representation
DA VAR ALFOBZRTH D,

MO JEMEIZ L o THIE S 117z shape_aspect_relationship @ relating_shape_aspect
N2 ZHODOBMIZ X - THHE SN 72 representing_representation_relationship @
rep_1 |2 L > T/RE LT representative_shape_representation O A A X A (T
FoTHBEEN D,

- shape_aspect ® A > A % A L product_definition DA > A FZ L A%EFKLTWDH
representative_shape_representation ® 2 DDA A X 2 A7 context_of_items @
7= OIZIE UM & FF o,
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(B) 3 2NOF $1 )

TY7 47 44 |representative shape representation (4.4.2)

<FRHA >
REWIROEIRZEFRT D,

<EXPRESS Ic L 2 EF* >
ENTITY representative_shape_representation
SUBTYPE OF (shape_representation);
WHERE
WR1: unique_in_product_definition (SELF) OR unique_in_shape_aspect (SELF);
END_ENTITY:; -- representative_shape_representation

<G fE>
H LIFEME L TUW D 7 5, representative_shape_representation % xf Jis 3 5
shape_aspect & %\ d product_definition 72|22 =—7 Th 5,
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3-5-5 &%

ARETI, BHEORZEMAREL LT, Partdl O F 5 4 ZH|ZE L, F O,
ERBIOEMZRT, KT 4 7 4 LI HEH SN D FEIMNOE 51X, ISO Bk
# (IS010303-41) Di%ZY4IHA £ T,

(1) External reference X ¥—<

(A) FE5EYLHEMEDID

T 2T 47 44 | external source (4.12.4.1)

<@ >
532D ID 2 EHT 5,

<EXPRESS i L5 EFHE>
ENTITY external_source;

source_id : source_item
END ENTITY,;

(B) B4, BHEORR. SRILHEHR. SESINIHER

TUT 4T 44 | external source relationship (4.12.4.2)

<FRHA >
EBMEL. BEORNRE, 2T LEH,. RN REEET D,

<EXPRESS Ic L 2 EF* >

ENTITY external source relationship;
name : label;
description : text;
relating_source : external_source;

related_source : external source;
END ENTITY;
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