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Standardization of an Integrated Application Resource of STEP for the
Exchange of Procedurally Represented 2D CAD Models

Byungchul Kim*, Duhwan Mun**, Kyungik An*** and Soonhung Han****

ABSTRACT

ISO 10303-112 is an integrated application resource of ISO 10303, commonly known as STEP, and
specifies the procedural_sketch schema. The ISO 10303-112 provides general resources for the repre-
sentation of modeling commands for the exchange of procedurally represented 2D CAD models. Proce-
dural models have the advantage of being easy to edit, simply by changing values of parameters of
their constructional operations. Such models are said to embody design intent, in the sense that modifi-
cations to them conform to the method of creation used by their original creator, and they also comply
with any constraints implied by the particular constructional operations used. This paper introduces the
development and standardization process of the ISO 10303-112, and describes the concept of proce-
dural 2D CAD modeling, the way to represent the procedural 2D CAD models in STEP and the har-

monization with other STEP resources.
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Table 2. The composition of the neutral modeling
commands set

Sketch | Solid | Surface | Constraint| Total
cC 32 22 17 25 96
NCC 26 17 6 2 51
Total 58 39 23 27 147
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Table 3. The definition of the entity create circle 3 points

ENTITY create _circle_ 3 points
SUBTYPE OF (create_circle);
first_point : cartesian point;
second point : cartesian point;
third point : cartesian point;

WHERE
WR1: non collinear 2d points

(first_point, second_point,
third point);

END ENTITY;
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sketch_command

geometry_schema.geometric_representation_item )
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*sketch_create_curve_element :

(ABS)
create_circle

first_point

second_point

*create circle 3 points
create_circle_3_points third_point

geometryischema.carlesianipoim)

Fig. 5. The EXPRESS-G diagram of the create circle
3 points entity.
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Table 4. Representation of procedural 2D CAD models

#10=PROCEDURAL_ SHAPE REPRESENTATION
SEQUENCE ('Example',
(#33,#34,#13,#14,#12),$, 'sketchl');

#12=SKETCH_OPERATE_FILLET
('"Filletl',#17,#18,2.,.T.);

#13=USER_SELECTED SHAPE ELEMENTS
(", (#17))

#14=USER_SELECTED SHAPE ELEMENTS
("', (#18));

#17=TRIMMED CURVE
("', #21, (#37), (#38),.T., .CARTESIAN.) ;

#18=TRIMMED CURVE
("', 422, (#39), (#40),.T., .CARTESIAN.) ;

#33=CREATE_LINE SEGMENT 2 POINTS
("linel"', #37,#38);

#34=CREATE_LINE SEGMENT 2 POINTS
('line2', #39, #40);

Table 4 procedural shape representation_sequence
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Table 5. Representation of explicit constraints in procedural
2D CAD models

#10=PROCEDURAL_SHAPE_REPRESENTATION_
SEQUENCE ('Example',
(#35,#36,#15,#16,#11) ,$, "sketchl"');

#11=PARALLEL_GEOMETRIC_CONSTRAINT

("constraintl','', (#23), (#24));
#15=USER_SELECTED_SHAPE_ELEMENTS

("', (#19));
#16=USER_SELECTED SHAPE ELEMENTS

("', (#20));
#19=TRIMMED_CURVE

("', #23, (#41), (#42),.T., .CARTESIAN.) ;
#20=TRIMMED_CURVE

("', #24, (#43), ( #44),.T., .CARTESIAN.);

#23=LINE ("', #41,#27);

#24=LINE ('', #43,#28);

#35=CREATE_LINE_SEGMENT_2_POINTS
('line3', #41, #42);

#36=CREATE_LINE_SEGMENT_ 2_POINTS
('lined', #43,444);

Table 59] oAl F Al #2337 #2400 Y
T& 24e FA317] 93k #1190 A parallel
geometric_constraint NEJE] 9] IEHAE ARS-gTh
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5522 HHL ojof =S8 MA

ISO 10303-1129 2] % create line segment point
tangent AEE=, o170 3 HL AFHo R Zky
Folxl l*%ﬂ Jote s A shs HEofoltt
Z8Ev o] Aol Fig. 62" 5 719 sl & 7t
Ze}, A5 3lE FdsA Fab] flste oE
27115 F7H

ZFrolo} Fit}h. ISO 10303-11204 =
o] & #J3le] 1SO 10303-108°] Al F8le= HAYEFS

°]

Gl
EX)
2

E=CAD,/ CAM?S}3E] =F

A A133E A235 20089 4¥

o 3%
A1}
Wmedgepresemalionﬁitem

start_point

tangent_curve_near_point. relating_representation_item :=: tangent_curve
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213}+] near point relationship ANEEIE A 3-3F
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St A& 9Jn|gtt). create line
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A ZA 1A tangent curveZ A€ w), near
point_relationship <NEJE] &2 9] tangent curve
near point QIAME F7t2 ARESHCE o] W, near_
point_relationship®] relating_representation_item <3
2 tangent curve$} FYFoF S, related
representation_item /3 %k tangent_curvedl] 3%k
Aol "t} 28]z AAFEE %S near point
relationship2] 5 A related_representation_item 2.
2 ARE Foll 7k Ao 2 o] ") Aduky
© 2 related representation_item&] ZFe AREA}7F
tangent_curve® A HE wf A-8-H tangent curve 9]
o] Fo] €t}

Table 6= create line_segment_point_tangent <1E]
E]9] o] E RojEr)

representation_item-2
e FH 2%

Table 6. The definition of the entity create line segment
point_tangent

ENTITY create line segment point tangent
SUBTYPE OF (create line segment);
start point : cartesian point;
tangent_curve : curve;
tangent curve near point
: near point relationship;
WHERE
WR1: tangent curve near point\
representation item relationship.
relating representation_item :
tangent curve;
END ENTITY;
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