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A Discussion on Conceptual Model Description Language
Specific for an Application Domain

Tovoniko HiroTA,T Masaakl HasHIMOTO T and IsA0 Nacgasawatt

To realize intelligent CAD, it is essential to analyze, systematize, and describe the knowl-
edge of design objects. Such design knowledge is owned in implicit form by design experts,
and knowledge description language should be used to systematize and describe their own
knowledge by themselves. However, domain experts do not have language design knowledge,
and knowledge engineers and software engineers do not have domain knowledge. We have
already proposed a development process in which these three parties collaborate to build a
knowledge-based system. In this research, as an experimental case of our development
process, we have proposed a conceptual model description language BDL specific to architec-
tural design based on attribute-based modeling. We have perceived that a building is defined
with conjunctive relation of its parts, and have prepared the concept of plug and socket in
BDL. In BDL, design knowledge such as existence dependency and attribute dependency
between parts can be easily described with respect to this conjunctive relation. In this paper,
we have experimented to compare BDL with specification description language PSDL and
programming language C++. Our experiment has shown that a description language specific
to an application domain has the specific structure to the domain model and has the constraint
description and computation mechanism optimized for the domain model. These specializa-
tions increase the minimality, constructibility and comprehensibility, extensibility, formality
of the description language.
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line column xgirder ygirder
pos xcenter W_Xpos S_Xpos
serial_no ycenter e_Xpos n_xpos
locate xdisp WC W_Ypos —Q S_ypos
span ydisp o e_ypos —Q n_ypos
get_pos zfloor east zload zload
get_serial_no lower zceil rorth real_width real_width
get_span xdiam cos_theta cos_theta
put_span ydiam [south] volume volume
zload locate locate
get_zload width width
get_xcenter thickness thickness
pred get_ycenter get_w_Xpos get_s_xpos
get_xdisp get_e_xpos get_n_xpos
get_ydisp get_w_ypos get_s_ypos
get_zfloor get_e_ypos get_n_ypos
get_zceil get_zload get_zload
get_xdiam get_real_width get_real_width
put_xdiam get_cos_theta get_cos_theta
get_ydiam get_volume get_volume
put_ydiam get_locate get_locate
put_ydiam get_width get_width
o] o4 04 o4 putwwidth put_vidth
get_thickness get_thickness
put_thickness put_thickness
xline yline zline
ceil
west_end south_end top_end floor
east_end north_end foot_end
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ENDPART
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DEFRBELEST, £, BEBE2FT L2
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PLUG
(FZ 74> INTO
ARTEERM A 10 (Vv b

END
SOCKET
Vv 4> TAKE
ARG 2D 10 (7748,

END
4.1.3 BMEEL
ZITE, TOEMObOBEERTRT 5. Bl

"
// column class (BDL)
1 [

PART colurn ( part )
PLUG
xbase_xline INTO xline::connect_col;
ybase_yline INTO yline::connect_col;
floor_zline INTO zline::connect_col;
ceil_zline INTO zline::connect_col;
lower_col INTO column::upper_col;
END
SOCKET
upper_col TAKE column::lower_col;
west_xgird TAKE xgirder::east_col;
east_xgird TAKE xgirder::west_col;
north_ygird TAKE ygirder::south_col;
south_ygird TAKE ygirder::north_col;
END
USER_SPECIFIED
xdiam INT DEFAULT default_xdiam; / X 51 DAL DIF
ydiam INT DEFAULT default_ydiam; // Y J O DI
live_flag BOOLEAN DEFAULT Live; // Live or Dead
END
DERIVED
xdisp INT /#/ X FIOEDT
WHERE xdisp = IF xbase_xline-> xlocate = East_end
THEN wall_depth / 2 - xdiam / 2
ELSE BEGIN
IF xbase_xline -> xlocate = West_end
THEN xdiam /2 - wall_depth / 2
ELSEO
END

5 BDL sl
Fig.5 Example of BDL description.
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2EE D S,
USER-SPECIFIED
BMER> D> T 7 a0 MED

END
DERIVED
SEMESS <ED
[WHERE <JBHERHE ]

END
SEEMESHD B ZOBMICT 3 BB &
TRRATHY, SDEOHKEIBI IR T 2 2L B
4.1.4 HIFIRSEH
BERBEOHRIILTO L > kb,
CONSTRAINT
B TERIHD

END

"
// column class(PSDL)
" A

INFORMATION
E column //#E(= > 7 4 7 1 #l)
EN -100
EC .col_is_created..create_col_cmd
Aold_xdiam NUM // x 5 B DA DIRUEN)
= NIL FROM col_is_created
= NIL FROM col_is_deleted
A new_xdiam NUM
= IF exist(modify.col _is_modified.cmd.modify_col_cmd)
THEN modify.column_is_modified.cmd.modify_col_cmd.xdiam
ELSE IF exist(deleted.col_is_deleted.cmd.delete_col_cmd)
THEN NIL
ELSE IF exist(created.col_is_created.cmd.create_col_cmd)
THEN Default_xdiam
ELSE old_xdiam
ENDIF
ENDIF
ENDIF

R xbase_is_connected // A & AR OB (I EL)
C xbase_xline.column
RN -1
C connect_col.xline
RN-1
R ybase_is_connected
C ybase_yline.column
RN -1
C connetc_col.yline
RN -1

6 PSDL gouif
Fig.6 Example of PSDL description.
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PART column( part )
SOCKECT
west_xgird TAKE xgirder::east_col;

ENDPART
PART xgirder( part )
PLUG
east_col INTO column::west_xgird;

ENDPART
(a) BDL

R west_xgird_is_connected
C west_xgird.column
RN -1
C east_col.xgirder
RN -1
RC (east_col.xgirder:
created.xgird_is_created.cmd.create_xgird_cmd.w_x_sn
== west_xgird.column:
xbase.xbase_is_connected.col.xline.new_sn)
&& (east_col.xgirder:
created.xgird_is_created.cmd.create_xgird_cmd.w_y_sn
== west_xgird.column:
‘ybase.ybase_is_connected.col.yline.new_sn)
&& (east_col.xgirder:
created.xgird_is_created.cmd.create_xgird_cmd.w_z_sn
== west_xgird.column:
ceil.ceil_is_connected.col.zline.new_sn)

(b) PSDL
class column {

xgirder *east_gird;

b
class xgirder {
column *west_col;

|4

column::plugin( int plug, part *pt ) {
switch( plug ) {
case PLUG_EAST_GIRDER:
east_gird = (xgirder *)pt;
break;

}

}

x_girder::x_girder( column *w, column *e ) {
west_col = w;
west_col -> plugin( PLUG_EAST_GIRDER, this );

}
(c) C++

B 7 RO

Fig.7 Example of existence dependency description.
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PART xgirder ( part)
DERIVED
w_xpos INT
WHERE w_xpos = west_col->xcenter + west_col->xdiam / 2;

ENDPART
(a) BDL

E xgirder
A new_w_xpos NUM
= IF exist(created.xgird_is_created.cmd.create_xgird_cmd)
Il (west_col.east_xgird_is_connected.east_xgird.column.new_xcenter
= west_col.cast_xgird_is_connected.cast_xgird.column.old_xcenter)
I (west_col.east_xgird_is_connected.east_xgird.column.new_xdiam
= west_col.east_xgird_is_connected.east_xgird.column.old_xdiam)
THEN west_col.east_xgird_is_connected.cast_xgird.column.new_xdiam
ELSE old_w_xpos
ENDIF

(b) PSDL
xgirder::get_w_xpos( ) {
if( w_xpos == NIL_INT )
w_xpos = west_col->get_xcenter( ) + west_col->get_xdiam( ) / 2;

return w_xpos;

}
{c) C++

8 BB OTTRE
Fig.8 Example of attribute dependency description.
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