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(unit of functionality) (concept) 3 ,
, STEP )
(-6, STEP/EXPRESS
; STEP : STEP
GS-STEP! , [3~6]
(1) EXPRESS ,
) EXPRESS , EXPRESS
3 EXPRESS .
(4) 1SO EXPRESS-X® ,
[4,5] STEP STEP ,
[6] STEP
1 EXPRESS
EXPRESS e, , EXPRESS
0. EXPRESS ;
1. (S0), S ,C ; ) A
A , dom(A).
2. : S v I £ A 2]
B Zelswiarep, X S , C B
3. n>0,I" ,D1,Dy,...,Dy=dom(7), 7 dom(77)=D;xD,x...xDy, 7
(aggregation)
4. n20,13,1>,....I A= l1,80.05,....a0.0%), I, a1,a,...,3n r
EXPRESS , :
5. IoJ1 v (el T (TN ICT)~>([zl-T1)], 1o I
6. 2,000, . ViVjl(A<ij<naiz)) > (Lichn 2], o Ii,....0
,EXPRESS 3

Vil (1<i<n)— (Toc Liadom(I7) =) Adom(Tul 3. .. UT )£ D,

Vi[(1<i<n)— Foc I AV VK[ (1<) k<naj=k)—>
., ONEOF(/o\[1.T3-...T7).
I

ONEOF,AND,ANDOR!, 3

7. n>1,7o,/7,....1, ,Omedom(77,),m=1,2,...,n,
ONO=D), o IIo....0h ONEOF

8. n>2,75.0 ..., ,
nh,...0 AND , AND(Io\ 1., ... T3).

Q. n>2,7,0 ...
(ONO=D)Iadom(710T 0. UT)#D,
ANDOR(Z |l 1,1 ..., 7).

10. n>1,73,7>,...
I={1,15,.... I} E :

I

,Omedom(/7,),m=1,2,...,n,
1,05,....0

Vi[(1<ign)> Toc LAV VK (1<), k<naj=k)—
ANDOR ,

(hypergraph)G(/;E).
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1) Vi{(I<isn)A(wo, Y. .., i e )AONEOF(yol y1, v, ..., vi)>3ei3e,.. . 36 [en,8,,... & € Ene1=(vo, y1)r&=(vo, 2
). ~&=(yo, ¥}

2) Vi{ (I<ismA(vo, i, - i€ DAAND(polya, wa, . i) —>3elee Ene=(yo, ya,... . i1}

3) Vi{(I<isnA(yo,y1,..., i€ DAANDOR(yoly1, yo, ..., yi) >3ep3ey... 36 [€g,81,... & €EnB=(0, Y1, pi)AEL=
(w0, y)re=(vo, ¥2)... "8 =(yo, W)l};

4) 1) 3) e,e...,6 ONEOF , 2) e, 3) e AND ,ONEOF AND
1. M1,M; J1=(51,C1) . 15=(5,Cy) , T1eMy, I5eMy 10,15
1) S=S;
2) Gy,G; 131,15 ; 131,15 GG, G416,
3) nZO,[] 1—3.111—3.21-“11—2[!’111—‘2 1}1:1}2:---11}n: [1li j—éi 1 |:1,2,-- N
12. I v T = W 7 STEP , C,
yedom(7)—C(y,2), cC r
z EXPRESS
2 EXPRESS
STEP EXPRESS
2.1
13. M1,M, NZn'Z M1,M, ) fryi— o, f M1 M
, M; M.
, o My M, ,
, 1:1 1:n nl mn
14. M1,M; RZn'%; M1,M; 1€ Y1,EE Yo,  f(e)=6y,
1) led=le=1, f  ell [
2)  le=llel, f elin e;
3) lellef1l, f enl &
4) |epllerl, f emn €.
11 .1n
) n:l ,
.min ,
STEP (conformance class).
STEP (unit of functionality),
1.
1) ( o, o=, ;
2 if(e ONEOF ) and (@ )
1:1 , o, (1);
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else
(3);
Q) if (o ONEOF ) and ( o )
Ln , o, (1)
else
(4);
@) if (@ AND  e=(wo,mn,...,@n) )
begin
(4.1) I {wow1,...,0n}
4.2) €
if ( r )
(4.3) n:1 ;
eseif ( r )
(4.9) m:n ;
else
(4.5 2);
(4.6) for (i=1,2,...,n)
if (wi )
@i,
(2);
end
else
(5);
(5) @, (D).

A ,M1,M, WL Y2 M1,M, )
AMLMo)=f:y1 - o, Veieyr,Vereys,  €,6 , f(e)=e,, A ; ,
f(er)=ey, A .

1. 1 EXPRESS
My, M, EXPRESS , M,M,
M; M, 10 ,
4
1) G=g ;
2) G 1 ONEOF e=(wgym), wg G )
3) G 1 AND e=(wp1,...,m), w G NOIN G
4) G 1 AND e(wymy,...,®), wo, ..., G y D1y, O
1) , 1 ;2)-~4) G g
G,G1eM1,GreM,, EXPRESS .
1 G i, W 3 1 p1:1-2-1 prl1-2-3-1 p3
1-2-3-4-551.

10} \ :

() G, ® , P1, 1:1 ;

(1) G2 o , P2, 1n o.

, 1 {w} ,
(0] ) Ps, , 2] 1 {w}
2 1 G eh G )
3 :
1 Gy G 1 ONEOF e=(wpw) , G, . 1
w , , , G w 1
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ONEOF , 1 o @ , 1) P1.P2,P3
1 e o ) Gy
(1 G, G 1 AND e (wyoy...,a) , oG, mn,...,o; 1 w
e .0 : : ; G
@+, 1 AND , 1 psl-2-3-451
{wo,01,..., @} , :a) G, , 4 41,4243
4.6, n:1 e w,...,o;b) G , 4 41-42-.44-
4.6, m:n e  wy...,w.
, 1 G {wg,01,..., @3} , € Wo,®..., 0 ,
G,
{ wo,01,..., 01} , 4 41.42.45, , 1
{oo,01,...,0} ) Gy
Iy G, G 1 AND e=(wo, ®1,...,@) s W, 01,...,0€G  w,...,0
1  wyo...,0 e . , )
G 1 (1)) , 4.6 W1,...,0;,
(D)} 1 e wyo,...,0 , G,
, 1 4G .
1) EXPRESS , 1 EXPRESS .0
2. 1 O(V+E), \ G E G
1 , ONEOF , 1 ,
ONEOF . AND
, 1 , ( 4.1) ( 4.6).
, . AND
ONEOF , 1 AND ( EXPRESS ),
( AND , ONEOF ),
1 G=¢ , , G :
O(V+E).
1 , , , G
, , O(V+E). O
, (AP203 CC4) B-rep (AP203
CC5) . ’ ,
22
“ " , CSG
STEP , (ARM) -,
(IR) (AIM) e IR
, ARM AlIM STEP ,
, STEP , AIM  EXPRESS
EXPRESS EXPRESS ,
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15. Ml,Mz y FEM]_,C:C]_\/CzV...\/Cm A ,f]_,fz,...,fn M]_ M2
) f(CLCz,--qu)G{flyfz‘---‘fn}, f C..Cy,....Ch C r
foooM M
15 , , ( )
, EXPRESS (201,
(1) :
2 :a) o)
, EXPRSS ;C) ;
3 EXPRESS ,
, EXPRESS
[10] :
3 STEP
3.1
STEP
,  EXPRESS-M,EXPRESS-V,EXPRESS-X .M.Hardwick EXPRESS-X
M EXPRESS-X STEP EXPRESS ,
EXPRESS , STEP EXPRESS-X
EXPRESS-X , MAP \
C++ MAP MAP
Ct+ Mapping schema
) )| EXPRESS-X compiler Data dictionary
’ in EXPRESS-X 1
C++ compiling
} . Source code of
DDL of constraint functions
. I constraint functions Destination data
EXPRESS-X vV Vv

MAP,

SDAI

Library of dynamic :: )
yorey ——»  Model mapper <::
mapping strategy
Data flow
_> Function call
EXPRESS-X ,  EXPRESS-X ,
C++

Fig.1 Model mapping system for STEP

1 STEP
EXPRESS ,

C++
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(SDALI) STEP , 1
3.2
STEP , STEP
,STEP CIMS .
, CAD/CAPP CAD
CAPP m CAD n CAPP ,
O(mxn), CAD,CAPP .
CAD/CAPP AP214/224 , , AP214 AP224
: CAD CAPP (2 STEP
2 , EXPRESS-X , .
SDAI AP214 , AP224 .CAD,CAPP
STEP ; )
CAD/CAPP
Mapping schemain
EXPRESS-X
Feature-based F based
A UTEL _> Model mapper _> e
model in AP214 model in AP224
(EXPRESS-X), AP214 AP224
Fig.2 Integration of CAD/CAPP based on STEP model mapping
2 STEP CAD/CAPP
4
STEP . STEP
EXPRESS STEP -
EXPRESS ; ) )
EXPRESS CIMS \ ,
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Model Mapping Techniques for STEP and ItsApplication in Open Environment*
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Abstract: To achieve the data exchange between heterogeneous systems introduced by interoperability, the
algorithms for model mapping in STEP are presented, which provide a methodology to the integration of CAXx
systems based on various application protocols of STEP. A formal definition of STEP/EXPRESS data model is
introduced firstly. Based on this definition, two kinds of model mapping techniques for STER  i.e. the static mapping
and the dynamic mapping, along with the implementation by using EXPRESS-X mapping language are elaborated.
Finally, a typical application of this technique in the open environment is addressed. Being independent of any
specified system, the model mapping techniques presented in this paper achieve transparent integration between
heterogeneous systems, which reduce the cost of information integration in system devel opment.

Key words: STEP; EXPRESS; CIMS; model mapping; open environment

* Received December 9, 2000; accepted July 12, 2001
Supported by the National Natural Science Foundation of China under Grant No.69684006; the National High Technology
Development 863 Program of China under Grant N0.863-511-820-019

© HEE

http:/ www. jos. org. cn




	EXPRESS数据模型的形式化定义
	EXPRESS数据模型映射原理
	静态模型映射
	动态模型映射

	STEP模型映射的实现与应用
	实现方法
	在开放环境中的典型应用

	结  论

