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1ISO 10303-109:2004/Cor.1:2010(E) (Only Reference)
Modifications to the text of ISO 10303-109:2004

Page 2, Clause 2, Normative references
Add the following to the list of normative references:

ISO 10303-59, Industrial automation systems and integration— Product data representation and
exchange — Part 59: Integrated generic resource — Quality of product shape data

Page 5, 4.1
Remove the existing EXPRESS specification and NOTE [ and replace them with the following new EXPREYS
specification and NOTE 1:

EXPRESS specification:

*)

SCHEMA assembly feature relationship schema;

REFERENCE FROM assembly constraint schema; -- 10303-109

REFERENCE FROM geometry schema; -- 10303-42

REFERENCE FROM kinematic motion representation schemay) -- 10303-105
REFERENCE FROM kinematic structure schema; -- 103085105

REFERENCE FROM product definition schema; -- 10303-41

REFERENCE FROM product property definition schema; -- 10303-41
REFERENCE FROM product property representatiogn schema; -- 10303-41
REFERENCE FROM product structure schema; -5 T0303-44

REFERENCE FROM representation schema; --(10303-43

REFERENCE FROM support resource schemaf/-- 10303-41

REFERENCE FROM shape data quality insp&ction result schema

(using product definition of shape’ representation); -- 10303-59
(*

NOTE 1 The schemas referenced above can be-found in the following parts of ISO 10303:

assembly constraint_schema ISQ)10303-109 geometry schema
ISO 10303-42 kinematic_motion representation_schema ISO
10303-105 kinematic_structure schema ISO 10303-105
product_definition_schema ISO 10303-41

product_property definition_schema ISO 10303-41
product_property~representation_schema ISO 10303-41
product_strueture” schema ISO 10303-44 representation_schema
ISO 10303=43 support_resource schema ISO 10303-41

shape data—quality inspection_result schema ISO 10303-59

Pages22 to 24, 4.5.10, 4.5.11 and 4.5.12
Deléte)the whole of subclause 4.5.10 and renumber subclauses 4.5.11 and 4.5.12 as 4.5.10 and 4.5.11.

Page 46, Index

Remove the line “Using product definition of shape representation”.
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Modifications to the text of ISO 10303-109:2004

Page iii, Contents

Removal of the line regarding Using product definition of shape representation

Page vii, Introduction

Addition of the following two lines at the end of the page

shape data quality inspection result schema ISO 10303-59
support resource schema ISO 10303-41

Page viii, Figure 1

Remove Figure I and replace it with the following new Figure

kinematic_motion kinematic_structure
representation_schema schema

O Q

product_property
definition_schema

product property
representation_schema

e,

product_definition Oormmeee P pTTTTTT G support_resource
schema = = schema
O- T assembly (feature T g
i relationShip schema :
product_structure O py .L_ g representation_schema
schema o (@) i P
ot LA e
NVT assembly constraint N :
geometry schema O-J- -1 schema - :._.C shape data_quality
inspection_result_schema
O 4------- ' : : Poem - -C
parameterization : : geometric_model
schema | | schema
explicit_constraint explicit_geometric
schema constraint_schema
Page 5, 4.1

Remove the existing EXPRESS specification and Note 1, and replace them with the following new EXPRESS

EXPRESS specification:
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*)

SCHEMA assembly feature relationship schema;
REFERENCE FROM assembly constraint schema; --10303-109
REFERENCE FROM geometry schema; -- 10303-41
REFERENCE FROM kinematic motion representation schema; -- 10303-105
REFERENCE FROM kinematic structure schema; -- 10303-105
REFERENCE FROM product definition schema; -- 10303-41
REFERENCE FROM product property definition schema; -- 10303-41
REFERENCE FROM product property representation schema; -- 10303-41
REFERENCE FROM product structure schema; -- 10303-44
REFERENCE FROM representation schema; -- 10303-43

REEERENCE _EFROM shawve datg oualitss imcpar\fir\h result—schemars—=="1350 10303-_59
T T 4

REFERENCE FROM support resource schema; -- 10303-41
(*

NOTE 1 The schemas referenced above can be found in the following parts of ISO 10303:

assembly constraint schema ISO 10303-109
geometry schema ISO 10303-42
kinematic_motion representation schema ISO 10303-105
kinematic_structure schema ISO 10303-105
product_definition_schema ISO 10303-41
product_property definition_schema ISO 1030341
product_property representation_schema ISO 1030341
product_structure_schema ISO +0303-44
representation_schema 1SO-10303-43
shape data quality inspection_result schema ISO"10303-59
support_resource_schema 1SO 10303-41
Page 7, 4.4.1

Remove the existing EXPRESS specification, and replace’itwith the following new EXPRESS

EXPRESS specification:

*)

ENTITY shape aspect relationship representation association;
represented shape aspect nelationship: shape aspect relationship;

representing representatilen relationship : representation relationship;
WHERE
WR1: ('ASSEMBLY FEATURE_RELATIONSHIP SCHEMA.REPRESENTATIVE SHAPE REPRESENTATION'

IN TYPEOF (representing representation relationship¥representation relationsHi

rep 1)) AND
('ASSEMBLY FEATURE RELATIONSHIP SCHEMA.REPRESENTATIVE SHAPE REPRESENTATION'
IN
TYPEOF (repfesenting representation relationship¥representation relationship.
rep 2)).;
WR2: (repgre¢Sented shape aspect relationship.relating shape aspect IN
Uging shape aspect of shape representation
(fepresenting representation relationship.rep 1)) AND
(represented shape aspect relationship.related shape aspect IN
using shape aspect of shape representation
(representing representation relationship.rep 2));

WRI3: ((find r@nr@q@nfafiv@_qhan@_r@nr@q@nfafinn_of_nroduhf_dpfinifion

(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)).

4
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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)]);

AN NI T m N e 1 = oo e e = o
PP e s e . e g s e 2 STIoo o C—rCTroc oS frtopreSthrcaoc oSS T T TOTT
(*

Page 10, 4.4.3

Remove the existing EXPRESS specification, and replace it with the following new EXPRESS

EXPRESS specification:

*)

ENTITY free kinematic motion representation
SUBTYPE OF (representation relationship with transformation)?;

SELF¥representation relationship.rep 1:

representative shape representation;

SELF¥representation relationship.rep 2:

representative shape representation;

motion : kinematic path;

WHERE

WR1: 'REPRESENTATION SCHEMA.ITEM DEFINED TRANSEORMATION' IN TYPEOF
(SELF¥representation relationship with _ffansformation.
transformation operator);

WR2: ('GEOMETRY SCHEMA.GEOMETRIC REPRESENTATION ITEM' IN TYPEOF
(SELF¥representation relationship¢with transformation.
transformation operator¥item defined transformation.transform item 1)) AND
('GEOMETRY SCHEMA.GEOMETRIC REPRESENTATION ITEM' IN TYPEOF
(SELF¥representation relatiomnship with transformation.
transformation operator¥itém defined transformation.

transform item 2));

WR3: ((dimension of
(SELF¥representation xelationship with transformation.

transformation opexator¥item defined transformation.
transform item 1)~= 3 ) AND
(dimension_ of
(SELF¥represenpation relationship with transformation.
transformation operator¥item defined transformation.
transformyitem 2) = 3 ));

WR4: (SELF¥repn€sentation relationship.rep 1 IN
(using~representations
(SELF¥representation relationship with transformation.
trafisformation operator¥item defined transformation.transform item 1) +
Using representation with mapping
(SELF¥representation relationship with transformation.
transformation operator¥item defined transformation.transform item 1)))

AND

(SETITEVraonracantaot1on +olaot1aonchin o 2 TN
A} g - -

(using representations
(SELF¥representation relationship with transformation.

transformation operator¥item defined transformation.transform item 2) +
using representation with mapping
(SELF¥representation relationship with transformation.

transformation operator¥item defined transformation.transform item 2)));

END ENTITY; -- free kinematic motion representation
('k



https://standardsiso.com/api/?name=1b43fb81d2ea44ef36dc96cde79c944f

Page 12, 4.4.4
Remove the existing EXPRESS specification, and replace it with the following new EXPRESS

EXPRESS specification:

*)

ENTITY constrained kinematic motion representation
SUBTYPE OF (representation relationship with transformation);
SELF¥representation relationship.rep 1:
representative shape representation;
SELF¥representation relationship.rep 2:

ERN L. EN
FepresehcoTT SHeP FepresehrcoTTofy

WHERE

WR1: ('GEOMETRY_SCHEMA.AXISZ_PLACEMENT_3D' IN TYPEOF
(SELF¥representation relationship with transformation.
transformation operator¥item defined transformation.transform item 1)), AND

('GEOMETRY SCHEMA.AXIS2 PLACEMENT 3D' IN TYPEOF
(SELF¥representation relationship with transformation.
transformation operator¥item defined transformation.transformailem 2));
WR2: ((dimension_ of
(SELF¥representation relationship with transformation.
transformation operator¥item defined transformation.
transform item 1) = 3 ) AND
(dimension_ of
(SELF¥representation relationship with transformatior.
transformation operator¥item defined transformatiod.
transform item 2) = 3 ));
WR3: (SELF¥representation relationship.rep 1 IN
(using representations
(SELF¥representation relationship with trafisformation.
transformation operator¥item defined tradsformation.transform item 1) +
using representation with mapping
(SELF¥representation relationship with transformation.
transformation operator¥item defined transformation.transform item 1))) AND
(SELF¥representation relationship.rep 2 IN
(using representations
(SELF¥representation relatiomnship with transformation.
transformation operator¥item) defined transformation.transform item 2) +
using representation with™mapping
(SELF¥representation reddtionship with transformation.
transformation operatox¥item defined transformation.transform item 2)));
WR4: 'KINEMATIC STRUCTURENSCHEMA.KINEMATIC PAIR' IN TYPEOF
(SELF¥representatlen relationship with transformation.
transformation\operator) ;

END ENTITY; -- comsSPrained kinematic motion representation
(*

Page 13, 4.5.1
Remove theéexisting EXPRESS specification, and replace it with the following new EXPRESS

EXPRESS specification:
7)
FUNCTION assembly root

(item: wvroduct doefinition) - BOOTIEAN-
T 7

-— extraction of related assembly component relationships --
IF (SIZEOF (QUERY (pdr <* USEDIN (item,
'"PRODUCT DEFINITION SCHEMA.PRODUCT DEFINITION RELATIONSHIP.' +
'RELATED PRODUCT DEFINITION') |
'PRODUCT STRUCTURE SCHEMA.ASSEMBLY COMPONENT USAGE' IN
TYPEOF (pdr) ) )
= 0) THEN RETURN (TRUE) ;
ELSE RETURN (FALSE);
END IF;
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END FUNCTION;
(*

Page 14, 4.5.2
Remove the existing EXPRESS specification, and replace it with the following new EXPRESS

EXPRESS specification:
*)
FUNCTION find assembly root
(constituent: SET OF product definition) : SET OF product definition;

i aVYal.Ws
local relation: SET OF assembly component usage := [];
local relation2: BAG OF assembly component usage := [];
local parent: SET OF product definition := [];
root : SET OF product definition;
i : INTEGER := 0;
j : INTEGER := 0;
END_ LOCAL;
-- Is constituent root ? --
IF ((SIZEOF (constituent) = 1) AND assembly root (constituent[1]}))
THEN RETURN ([constituent [1]1]);
-- ERROR constituent is vacant --
ELSE IF (SIZEOF (constituent) = 0 ) THEN RETURN ([]):;
-— extraction of related assembly component relationships~~-
ELSE
REPEAT j:= 1 TO HIINDEX (constituent);
local relation2 := local relation2 + QUERY (pdr-/<* USEDIN (constituent[]j],
'"PRODUCT DEFINITION SCHEMA.PRODUCT DEFINITION RELATIONSHIP.' +
'RELATED PRODUCT DEFINITION') |
'PRODUCT STRUCTURE SCHEMA.ASSEMBLY COMPONENT USAGE' IN
TYPEOF (pdr) ) ;
END REPEAT;

local relation := bag to _set (local relation2);
IF (SIZEOF (local relation) = 0)»THEN
IF (SIZEOF (constituent) = L)\ THEN RETURN ([constituent[1]]);
ELSE RETURN ([]);
END IF;
ELSE

-- extraction of a set of pavents --
REPEAT i :=1 TO HILINDEX (local relation);
REPEAT j := 1-TO HIINDEX (constituent);
IF (local reletion[i].relating product definition <>
constituént([j]) THEN
localparent := local parent +
local relation[i].relating product definition;
END (T¥s
ENO~REPEAT;
ENDAREPEAT;
IF) ((SIZEOF (local parent) = 1 ) AND
assembly root (local parent[1l]))
THEN RETURN ([local parent[1]]);
ELSE IF (SIZEOF (local parent) = 0) THEN RETURN ([]);
s+try again --
ELSE

r £ e find Sogo mlf\'\l r t(local oox n#\'-

—_ — L

IF (SIZEOF (root) =1) THEN RETURN (root);
ELSE IF (SIZEOF (root) = 0) THEN RETURN ([]);
END_IF;

END_IF;

END_IF;
END_IF;
END_IF;
END_IF;
END_IF;
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RETURN ([]);

END FUNCTION;
(*

Page 16, 4.5.3
Remove the existing EXPRESS specification, and replace it with the following new EXPRESS

EXPRESS specification:

*)

FUNCTION find shape representation of product definition

Heemrproduct—definition——SET O shape—representations

LOCAL

local p d s: SET OF product definition shape := [];

local p d s2: BAG OF product definition shape := [];

local s d r: SET OF shape definition representation := [];

local s d r2: BAG OF shape definition representation := [];

local s r: SET OF shape representation := [];

i : INTEGER;

END_ LOCAL;
-— find product definition shape representing the product definitien
local p d s2 := local p d s2 + QUERY(pd <* USEDIN (item,

'PRODUCT PROPERTY DEFINITION SCHEMA.PROPERTY DEFINITION.DERINITION') |
'PRODUCT PROPERTY DEFINITION SCHEMA.PRODUCT DEFINITION SHAPE' IN
TYPEOF (pd) ) ;
local p d s := bag_to set(local p d s2);
-— find shape definition representations refereing £ the local p d s
REPEAT i := 1 to HIINDEX (local p d s);
local s d r2 := local s d r2 + QUERY (pdr <* (USEDIN (local p d s[i],
'PRODUCT PROPERTY REPRESENTATION SCHEMA.' +
'PROPERTY DEFINITION REPRESENTATION.DEFINITZON') |
'PRODUCT PROPERTY REPRESENTATION SCHEMA.SHAPE DEFINITION REPRESENTATION'
TYPEOF (pdr) ) ;
END REPEAT;
local s d r := bag to _set (local s @&, r2);
REPEAT i := 1 to HIINDEX (local sJd r);
IF ('PRODUCT PROPERTY REPRESENTATION SCHEMA.SHAPE REPRESENTATION'
IN TYPEOF (local s d r[if).used representation)) THEN
local s r := local s r~+ local s d r[i].used representation;
END IF;
END REPEAT;
RETURN (local s r);
END FUNCTION;
(*k

Page 17, 4.5.4
Remove the existing/EXPRESS specification, and replace it with the following new EXPRESS

EXPRESS)specification:

*)

FUNCTTION find shape representation of shape aspect
(item:shape aspect) : SET OF shape representation;
LOCAL

IN

local v d: SET OF I\Y‘nparfl definition.= []'-
local s d r: SET OF shape definition representation := [];
local s d r2: BAG OF shape definition representation := [];

local s r: SET OF shape representation := [];
i : INTEGER;

END_ LOCAL;

-— find property definition representing the shape aspect
local p d := bag to set (USEDIN (item,

'PRODUCT PROPERTY DEFINITION SCHEMA.PROPERTY DEFINITION.DEFINITION'))
-- find shape definition representations refereing to the local p d

8
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REPEAT i := 1 to HIINDEX (local p d);
local s d r2 := local s d r2 + QUERY (pdr <* USEDIN (local p d[i],
'PRODUCT PROPERTY REPRESENTATION SCHEMA.' +
'PROPERTY DEFINITION REPRESENTATION.DEFINITION') |
'PRODUCT PROPERTY REPRESENTATION SCHEMA.SHAPE DEFINITION REPRESENTATION' IN
TYPEOF (pdr) ) ;
END REPEAT;
local s d r := bag _to _set (local s d r2);
REPEAT i := 1 to HIINDEX (local s d r);
IF ('PRODUCT PROPERTY REPRESENTATION SCHEMA.SHAPE REPRESENTATION'
IN TYPEOF (local s d r[i].used representation)) THEN
local s r := local s r + local s d r[i].used representation;

bk e Nl

NIy

END REPEAT;
RETURN (local s r);

END FUNCTION;
(*

Page 18, 4.5.5
Remove the existing EXPRESS specification, and replace it with the following new EXPRESS

EXPRESS specification:

*)

FUNCTION find representative shape representation of product definition

(item:product definition) : shape representation;
LOCAL
local s r: SET OF shape representation := [];
END_ LOCAL;

-— find representative shape representation of (he product definition
local s r := QUERY
( z <* find shape representation of product definition (item) |
'ASSEMBLY FEATURE RELATIONSHIP SCHEMA.REPRESENTATIVE SHAPE REPRESENTATION'
IN TYPEOF (z));
IF (SIZEOF (local s r) = 1)
THEN RETURN (local s rf[l]):;
ELSE RETURN(?) ;
END IF;

END FUNCTION;
(*

Page 18, 4.5.6
Remove the existing EXPRESS specification, and replace it with the following new EXPRESS

EXPRESS specification:

*)

FUNCTION fdnd representative shape representation of shape aspect
(item:shape aspect) : shape representation;
LOCAL
logal s r: SET OF shape representation := [];
ENR_DOCAL;
757find representative shape representation of the shape aspect
local s r := QUERY ( z <* find shape representation of shape aspect (item) |

TASSEMBI EEATIRE REIATTONSHTID SOHUEMA REDRESCSENTATIVE CSHADE REDPRESENTATTIONT NN
TYPEOF (z) ) ;
IF (SIZEOF (local s r) = 1)
THEN RETURN (local s rf[l]):;
ELSE RETURN(?) ;
END IF;

END FUNCTION;
(*
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Page 19, 4.5.7
Remove the existing EXPRESS specification, and replace it with the following new EXPRESS

EXPRESS specification:

*)

FUNCTION unique in product definition
(item:representative shape representation) : BOOLEAN;
LOCAL
local p d: SET OF product definition := [];
local s r: SET OF shape representation := [];
i : INTEGER;

INTRODD
g o g g

5
END_ LOCAL;
-— find product definitions represented by the input
-— representative shape representation

T~7

local p d := using product definition of shape representation (item);
-—- ERROR
IF (SIZEOF (local p d) <> 1) THEN RETURN (FALSE);
ELSE
-— find shape representation representing the product definitions
REPEAT i := 1 to HIINDEX (local p d);
local s r := find shape representation of product defindtion
(local p d[i]):;
REPEAT j := 1 to HIINDEX (local s r);
IF

(('ASSEMBLY_FEATURE_RELATIONSHIP_SCHEMA.REPRESENTATIVE_SHAPE_REPRESENTATION'
IN TYPEOF (local s r[jl))
AND (local_s_r[j] :<>: item)) THEN RETURN (FALSE):;
END IF;
END REPEAT;

END REPEAT;
END IF;
RETURN (TRUE) ;

END FUNCTION;
(*

Page 20, 4.5.8
Remove the existing EXPRESS specificationyand replace it with the following new EXPRESS

EXPRESS specification:

*)

FUNCTION unique in shape aspect
(item:represemtative shape representation) : BOOLEAN;

LOCAL

local s a: 3ET.OF shape aspect := [];

local s r:CSET OF shape representation := [];

i : INTEGER;

J : INTEGER;
END_ LOCKE;
-— find shape aspects represented by the input
-—«Iepresentative shape representation

Tocal s a := using shape aspect of shape representation (item);
—~ ERROR
Ik (STZEOF (local S—a) 1) _THEN _RETURN /FBTQP\:
ELSE
-— find shape representation representing the shape aspect
REPEAT i := 1 to HIINDEX (local s a);
local s r := find shape representation of shape aspect (local s af[il);
REPEAT j := 1 to HIINDEX (local s r);
IF

(("ASSEMBLY FEATURE RELATIONSHIP SCHEMA.REPRESENTATIVE SHAPE REPRESENTATION'
IN TYPEOF (local s r[jl))
AND (local s r[j] :<>: item)) THEN RETURN (FALSE)

10
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END_IF;
END_ REPEAT;
END_REPEAT;
END_IF;
RETURN (TRUE) ;

END FUNCTION;
(*

Page 23, 4.5.10
Remove the existing EXPRESS specification, and replace it with the following new EXPRESS

EXPRESS specification:

*)

FUNCTION using shape aspect of shape representation
(item: shape representation) : SET OF shape aspect;

LOCAL
local s d r: SET OF shape definition representation := [];
local s d r2: BAG OF shape definition representation := [];
local s a: SET OF shape aspect := [];
i : INTEGER;

END_ LOCAL;

-— find shape definition representations
local s d r2 := local s d r2 + QUERY(pdr <* USEDIN (item;
'PRODUCT PROPERTY REPRESENTATION SCHEMA.' +
'PROPERTY DEFINITION REPRESENTATION.USED REPRESENTATION') |
'PRODUCT PROPERTY REPRESENTATION SCHEMA.SHAPE DEFIZNITION REPRESENTATION'

IN TYPEOF (pdr)) ;

local s d r := bag _to _set (local s d r2);
-- find shape aspects
REPEAT i := 1 TO HIINDEX (local s d r);

IF ('PRODUCT PROPERTY DEFINITION SCHEMA~SHAPE ASPECT' IN TYPEOF
(local s d r[i]¥property definition .xepresentation.
definition¥property definition.defdnition))

THEN local s a := local s a +

local s d r[i]l¥property definitidn representation.

definition¥property definitionwdefinition;

END IF;

END REPEAT;
RETURN (local s a);
END FUNCTION;

( *
Page 26, 5.1
Remove the existing(EXPRESS specification and Note 1, and replace them with the following new EXPRESS

EXPRESS specification:

*)

SCHEMA assembly constraint schema;

REFERENCE FROM assembly feature relationship schema; -- ISO 10303-109
REFERENCE FROM explicit constraint schema; -- ISO 10303-108
REFERENCE FROM explicit geometric constraint schema; -- I50 10303-108
REFERENCE FROM geometric model schema; -- ISO 10303-42
REFERENCE FROM geometry schema; -- ISO 10303-42
REFERENCE FROM parameterization schema; -- ISO 10303-108
REFERENCE FROM product definition schema; -- 10303-41
REFERENCE FROM product structure schema; -- ISO 10303-44
REFERENCE FROM representation schema; -- ISO 10303-43
REFERENCE FROM shape data quality inspection result schema
(using product definition of shape representation)-- ISO 10303-59

11
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