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— 42 s : ;
— 43 s : ;
— 44 , : 3
— 45 , : H
— 46 , : 3
— 47 s : ;
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o ’

GB/T 16262—1996
(idt 1SO 8824:1990)
GB/T 16656.1—1998
(idt 1SO 10303-1:1994)
GB/T 16656.11—1996

(ASN. 1)

11

EXPRESS (idt ISO 10303-11:1994)

GB/T 16656.41—1999

41

(idt ISO 10303-41:1994)

GB/T 16656.1
— (application) ;
— (application protocol);
— (assembly) ;
—_— (component) ;
— (data);
—_— (information) ;
— (integrated resource);
— (product) ;
— (product data);

— (structure),

EXPRESS representation schema(
EXPRESS
%)
SCHEMA representation _schemaj;
REFERENCE FROM support _resource schema
(identifier,
label,
text,
bag to set);
REFERENCE FROM measure schema
(measure _with unit);

(%

1 EXPRESS-G D,
2 GB/T 16656
GB/T 16656. 413

),
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GB/T 16656. 41,

4.1
. GB/T 16656
GB/T 16656
4.2
4.2.1
1 s s
2 (0,0,0) (1,0,0) s
— R representation ( )
3:
4.2.2
— , representation _context(
— GB/T 16656
4.2.3
1: b
2: b

— , representation _item (
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4. 2.

4. 2.

)

4

a)
b)
c)
d)
e)

a)
b)

representation,
A B , )
, representation _relationship( ) .
A B , A B s
. , mapped item( ) representation map (
s
, o
) o
A B /o f:A—=B, A as
B b, f(a)=b,
a H
b ;
a A ;
B ;
S
s A B representation context ;a b representation item
b B representation .
)
S .
functionally  defined transformation (
item defined transformation( )%
,
o ,
XY Z 1 o
T
s A o
s A a b,
S
, f axis2 _placement _3d
al axis2 placement 3d b1 . /o al bl,axis2 placement _3d
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GB/T 16656. 42

— A a B b .
representation _item b ) a b( ) . ,
mapped _item, A a mapped _ item. mapped representation, b
mapped _item, item defined transformation ,
o mapped _item. mapping _target mapped _item. mapping _source. map-
ping _origin,
4: mapped _item GB/T 16656 , representation mapped
item o o s
4.3
transformation ( ) o
EXPRESS
%)

TYPE transformation=SELECT

(item defined transformation,

functionally _defined _transformation);
END TYPE;
(%
4.4

representation _schema EXPRESS o

4.4.1

uncertainty measure with unit( ) measure _with unit(

) , o

EXPRESS
%)
ENTITY uncertainty measure with unit

SUBTYPE OF (measure with unit);

name .label;
description stext;
WHERE

WRI1:(NOT(NUMBER' IN TYPEOF
(SELF\measure _with unit. value component))) OR
(SELF\measure with unit. value component™>=0);
END ENTITY;

(%
name( ) ) uncertainty measure with unit,
description ( ) :uncertainty measure with unit
WR1. value component ( ) . uncertainty measure with unit

value component .

ol



GB/T 16656. 43—1999

4.4.2
representation context ) ,representation _item o
representation context . , .
EXPRESS
%)

ENTITY representation _context;
context _identifier :identifier;
context type:text;
INVERSE
representations _in _context:SET[1 : 2] OF representation
FOR context of items;
END ENTITY;

(%

context _identifier( ): representation _context R

context _type( ) :representation _context .

: context _ identifier context _type .
representations _in _context( ) representation represen-
tation _context R

4.4.3

global uncertainty assigned context( ) representation _context,

s . uncertainty measure with units
EXPRESS
%)

ENTITY global uncertainty assigned context

SUBTYPE OF (representation _context) ;

uncertainty ;: SET [1:?] OF uncertainty _measure _with _unit;
END ENTITY;

(%
uncertainty ( ) representation _context  uncertainty measure with units,
4.4.4
representation _item representation representation _item
representation item representation item s representation item
representation _item .
EXPRESS
%)

ENTITY representation _item;
name ;: label;
WHERE
WR1: SIZEOF (using _representations (SELF))>0;
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END ENTITY;

(%
name( ):representation item o
WR1: representation item representation context o
4.4.5
representation representation _context representation
item . representation , , .
representation item  representation context representation item
o
1: , ,representation _item .
representation, N representation _item, representation item
geometric _representation _item( ) . representa-
tion _item .
item representation item  context of items(
) representation o representation _item repre-
sentation item . representation item .
2: representation representation _context representation _item s
item s representation _ item ) representation _ item
representation _item .
context of items N items representation representation,
representation item items ) representation context
o
3. line ( ) representation , line repre-
sentation _item, line line cartesian _ point ( ) direction (
) s line . s cartesian _ point
direction .
representation, s representation ,
o
4. representation _item . s
, o
representation _item representation _context s representation
items representation _item,
5 representation .
representation _context ( ) representation . N s rep-
resentation . representation representation _item,
representation _item representation s
representation _context representation _context o
representation representation _ context representation _item
o s representation representation _context repre-
sentation _item o
6: representation, context _of _items .
line  representation; item line . represen-
tation _context , line representation _ item . , geo-

7
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metric _representation _context line

EXPRESS
* )
ENTITY representation;

name . label;

items : SET [1: 7] OF representation _item;

context of items: representation context;
END ENTITY;
(%

name( ). representation .

items( ). context of items

context _of items( )
representation o

4.4.6

representation _relationship

1 representation
o
2 representation  representation _relationship
sentation , representation _relationship
3 representation _relationship
representation o

4 representation _relationship

EXPRESS
*)
ENTITY representation _relationship;
name .label;
description stext;
rep 1: representation;
rep 2: representation;

END ENTITY;

representation

representation _ relationship

. representation o

representation item o

representation _ context, items

representation

representation o srepre-

°

representation

relationship s

o o

(%
name( ): representation _relationship
description ( ): representation _ relationship o
rep 1: representation R
rep 2 representation .
5: representation o o representation _relation-
Shlp ’ ’ °
item defined transformation representation _ item ,
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representation item representation item o
) representation item o A B
o f:A—>B A a B b ., flay=b,
representation _item . s f:B—A
1: . item _defined transformation s
EXPRESS
*)
ENTITY item defined transformation;
name . label;
description . text;

transform _item 1. representation item;
transform item 2. representation itemj;

END ENTITY;

(%
name( ):item defined transformation o
description( ):item defined transformation .
transform item 1( 1. representation item o
transform _item 2( 2): representation _item .

2: representation, representation _item s
representation . representation _item R represen-
tation _item item defined transformation  representation relationship with transforma-
tion( ) otransform item 1  transform item 2

axis2 _placement _3d. representation _ relationship
axis2 B placemem representation o

4.4.8

functionally _defined _transformation ,

A B /e f:A—>B A a B

by  fla)=b,
EXPRESS
%)
ENTITY functionally defined transformation;

name . label;

description . text;
END ENTITY;
(%

name( ) .functionally defined transformation o

description ( ) :functionally _defined transformation .
4.4.9

representation _relationship with transformation representation )
transformation representation o representation

9
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representation. item .
1 s representation s representation representation _
item .
2 related _representation _with _transformation( ) represen-
tation representation _item s o
EXPRESS
%)

ENTITY representation _relationship with transformation
SUBTYPE OF (representation _relationship);
transformation _operator: transformation;
WHERE
WRI1.
SELF\representation _relationship.rep 1. context of items
:<(>>. SELF\representation _relationship.rep 2.context of items;
END ENTITY;

(%
SELF\representation _relationship.rep  1: representation,
SELF\representation _relationship.rep 2: representation,
transformation _operator( ) representation  representation. context
_of items o
3: representation  representation. items representation  representation. items
representation. items  representation _item .
WRI1. representation .
IP1: item defined transformation , representation _relationship
representation item defined transformation represen-
tation _item .
4.4.10
representation map representation representation representation
_item o representation item , representation map
mapped _item 0
1. representation _item representation _map mapped _item
o s o (represen-
tation _map. mapped _representation) (mapped _item),
EXPRESS
%)

ENTITY representation map;
mapping _origin: representation _item;
mapped _representation: representation;
INVERSE
map usage: SET [1:?] OF mapped item FOR mapping source;
10
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WHERE
WRI1: item in context (SELF. mapping origin,SELF. mapped representation. context of _
items) ;
END ENTITY;
( %
mapping _origin( ) mapped representation representation _item,
2 representation representation . mapped repre-
sentation axis2 placement 3d, mapped representation o
mapped representation( ) mapped item  representation,
map _usage( ) representation _map mapped _item .
WR1:mapping origin mapped representation  representation _context
4.4.1M
mapped item representation (mapping _source. mapped representation)
representation representation,
1: mapped item  representation _item o representation repre-
sentation representation _item, mapped _item representation repre-

sentation .
mapping _source. mapping _origin  mapping _target
. , item defined transformation . .

EXPRESS
* )
ENTITY mapped item

SUBTYPE OF (representation _item) ;

mapping _source: representation map;

mapping _target: representation _item;
WHERE

WR1: acyclic mapped representation (using representations(SELF),[SELF]);
END ENTITY;

(%

mapping _source ( ): mapped _item representation _map,

mapping target( ) mapping _source representation _item,

WR1: mapped item representation . 4.5.1,

2 mapped item  representation map .

3 s representation representation . mapping _source

representation  representation _map representation  geometric _representation _context
axis _placement 3d, mapped _item representation _map axis _ place-

ment _3d . s mapped item representation representation,
representation _map. mapping _origin mapped _item. mapping _target,

11
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definitional representation( ) parametric _representation _context( )
representation,
EXPRESS
%)
ENTITY definitional _representation
SUBTYPE OF (representation) ;
WHERE
WRI1: 'REPRESENTATION SCHEMA.PARAMETRIC REPRESENTATION CONTEXT'
IN TYPEOF (SELF\representation. context of items);
END ENTITY;

(%
WRI1: definitional _representation parametric _representation context,
4.4.13
parametric _representation _context representation _context, representation _item
: GB/T 16656
EXPRESS
%)

ENTITY parametric representation context
SUBTYPE OF (representation _context) ;
END ENTITY;

(%

IP1: global unit assigned context ,  global unit assigned
context. unit length unit( ). GB/T 16656.41, parametric representation
_context ., o
4.5

representation _schema EXPRESS o
4.5.1
acyclic mapped representation mapped _ item
mapped item  representation . mapped _item
) mapped item  representation item  mapped represen-
tation  mapped representation. items., representation _item ,
TRUEC ), FALSEC ), BOOLEAN ( ) o
mapped _item o 4.4.11,
EXPRESS
* )
FUNCTION acyclic mapped representation

(parent _ set : SET OF representation;

children _set : SET OF representation _item): BOOLEAN;

LOCAL

x,y : SET OF representation _itemj;
12
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i : INTEGER;
END LOCAL;
—— Determine the subset of children set that are mapped items.
x ; = QUERY (z << * children set 'REPRESENTATION SCHEMA.MAPPED ITEM' IN
TYPEOF (2));
——Determine that the subset has elements.
IF SIZEOF (x) >0 THEN
——Check each element of the set.
REPEAT i :=1 TO HIINDEX (x);
——1If the selected element maps a representation in the parent set,then return false.
IF x[i]\mapped _item.mapping source. mapped representation
IN parent set THEN
RETURN(FALSE);
END IF;
——Recursive check of the items of mapped rep.
IF NOT acyclic mapped representation
(parent _set+x[i|\mapped item.mapping source. mapped representation,x[i]\mapped
_item. mapping _source. mapped representation. items) THEN RETURN (FALSE);
END IF;
END REPEAT;
END IF;
——Determine the subset of children set that are not mapped items.
x: = children set-x;
——Determine that the subset has elements.
IF SIZEOF (x) >0 THEN
——For each element of the set:
REPEAT i :=1 TO HIINDEX (x);
——Determine the set of representation _items referenced.
y :=QUERY (z<<* bag to set(USEDIN(x[i],"))
'REPRESENTATION = SCHEMA. REPRESENTATION  ITEM' IN
TYPEOF (2));
——Recursively check for an offending mapped item.
——Return false for any errors encountered.

IF NOT acyclic maped representation(parent _set,y) THEN RETURN(FALSE);

END IF;
END REPEAT;
END IF;
——Return true when all elements are checked and no error conditions found.
RETURN(TRUE);
END FUNCTION;
(%
parent _set( ): mapped item  representation . , .

13
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, representation ,

mapped _item,

children  set( ) mapped item, parent _ set representation
item representation item o o s
mapped _item,
4.5.2
item in context representation item representation context
item representation entxt( ) ;
item definitional _representation cntxt ,
TRUE, FALSE, BOOLEAN o
,representation _item representation _context
a) representation  items , cntxt context _of items ;
b) definitional representation item  items ) cntxt context
of items ;
c) cntxt item in context representation item o
1 representation item representation context repre-
sentation _item representation _context
2 item _in _context item representation _context s item
representation _context
EXPRESS
%)
FUNCTION item in context
(item : representation _item;
cntxt : representation context) ; BOOLEAN;
LOCAL
i: INTEGER;

y: BAG OF representation item;

END LOCAL;

——1If there is one or more representation using both the item and cntxt return true.

IF SIZEOF (USEDIN (item,’ REPRESENTATION SCHEMA.REPRESENTATION. ITEMS'")
* cntxt. representations in context) >0 THEN
RETURN (TRUE);
——Determine the bag of representation items that reference item.
ELSE
Y :=QUERY (z < x USEDIN (item,")

'REPRESENTATION SCHEMA. REPRESENTATION ITEM’' IN TYPEOF(2));

——Ensure that the set is not empty.
IF SIZEOF (y) >0 THEN

For each element in the set.

14
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REPEAT i:= 1 TO HIINDEX (y);
——Check to see it is an item in the input cntxt.
IF item _in _context(y [i].cntxt) THEN
RETURN(TRUE);
END IF;
END REPEAT;
END IF;

END IF;

——Return false when all possible branches have been checked with no success.

RETURN(FALSE);

END FUNCTION;

(%
itdm( ). cntxt representation _item, .
cntxt ( ). item representation _context, R
4.5.3
using _representations ( ) representation , representation
representation _item,
representation item:
a) representation items ;
b) representation representation _item , , representation
representation _item,
representation _ item representation representa-
tion _item . representation
EXPRESS
%)

FUNCTION using representations (item: representation item)

: SET OF representation;

LOCAL
results : SET OF representation;
result bag : BAG OF representation;
intermediate _items : SET OF representation _itemj;
i : INTEGER;

END LOCAL;
Find the representations in which the item is used and add to the results set.
result  bag: = USEDIN (item, REPRESENTATION = SCHEMA. REPRESENTATION.
ITEMS');
IF SIZEOF (result bag) >0 THEN
REPEAT i: =1 TO HIINDEX (result bag);
results; =results+result bag[i];
END REPEAT;
END IF;

Find the set of representation _items in which item is used.
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intermediate _items: =QUERY (z <<* bag to set(USEDIN (item,"”))
'REPRESENTATION SCHEMA.REPRESENTATON ITEM' IN TYPEOF (2));
——1If the set of intermediate items is not empty.
IF SIZEOF (intermediate _items) >0 THEN
——For each element in the set,recursively add the using representations of that element.
REPEAT i := 1 TO HIINDEX (intermediate _items) ;
results : = results+using representations (intermediate _items[i]);
END REPEAT;
END IF;

——Return the set of representation in which the input item is

used directly and indirectly (through intervening representation _items).

RETURN (results) ;

END FUNCTION;

(%
item( ). representation representation item, .
%)
END SCHEMA ; —representation _schema
(*

16
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A
( )
Al o GB/T 16656
Al
DEFINITIONAL REPRESENTATION DFNRPR
FUNCTIONALLY DEFINED TRANSFORMATION FNDFTR
GLOBAL UNCERTAINTY ASSIGNED CONTEXT GC
ITEM DEFINED TRANSFORMATION ITDFTR
MAPPED ITEM MPPITM
PARAMETRIC REPRESENTATION CONTEXT PRRPCN
REPRESENTATION RPRSNT
REPRESENTATION CONTEXT RPRCNT
REPRESENTATION ITEM RPRITM
REPRESENTATION MAP RPRMP
REPRESENTATION RELATIONSHIP WITH TRANSFORMATION RRWT
REPRESENTATION RELATIONSHIP RPRRLT
UNCERTAINTY MEASURE WITH UNIT UMWU
B
( )
B
) ( ISO
10303-43 )
{iso standard 10303 part (43) version (1)}
GB/T 16262 s GB/T 16656.1 o
B2
representation _schema . representation

_ schema ( 4 ) ( ISO 10303-43  representation _schema

17
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{iso standard 10303 part (43) version (1) object (1) representation _schema (1)}
GB/T 16262 , GB/T 16656.1

C

, EXPRESS

H o
D
( )
EXPRESS-G
D1 A EXPRESS . EXPRESS EXPRESS-G
. EXPRESS-G  GB/T 16656.11 D o
definitional _ parametric _
representation (INV) representation _ context
T representations _ T
d . in_ context
mapped _ representation
. SC1:2 ] representation _
. representation
items context_of _ context
S[1:2 ] items
rep _ IT T rep _2 J)
representation _ map ..
- global _uncertainity _
represe'ntan(.)n - assigned _ context
} relationship
mapping mapping._. uncertainty S[1:9 ]
source origin (L
- uncertainity _measure _
(INV) representation with_ unit
map_ usage relationship _ with_
S[1:7 ] transformation T

([ transformation _
D——m—«— operator ' measures _schema. Y

representation _ item N\ measure _with_unit /

transformation
mapping
target
g transform _
item_ 1
transform _
item_2
mapped _ item . .
item defined functionally _ defined
. P———( )
transformation transformation
s GB/T 16656.41  support resource schema  measures schema

functionally _defined transformation,item _defined _transformation,representation _context,representation

relationship ,uncertainty measure with unit,

D1
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