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| ntroduction

This documenticorrects | SO 10303-105:1996, Product data representation and exchange - Part 105: Integrated
applicatigny'esource: Kinematics. The corrected document supersedes | SO 10303-105:1996 as amended
by 1S0:310303-105: 1996/Cor. 1:2000.

The purpose of the modifications to the text of 1SO 10303-105: 1996 isto correct errorsin the EXPRESS
defmitronstikelytocausecompitatronprobtemstoreptace the BRETtheanmex-forthecomputer=

interpretable EXPRESS, and to replace the object identifier for the document and the modified schema.
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Modifications to the text of 1 SO 10303-105:1996

Clause 5, p. 6
The EXPRESS specification for the kinematic_structure_schema contained logical errorsin the
reference from the geometry_schema. Remove the following:

REFERENCE FROM geonetry_schema
(axi s2_pl acenent _3d,
cartesian_transformation_operator_3d,
curve,

di rection,
geonetric_representati on_cont ext,
normal i se,

poi nt,

poi nt _on_curve,

poi nt _on_surface,

sur f ace,
rectangul ar _trinmed_surface,
trimred_curve);

Replace with the following:

REFERENCE FROM geonetry_schema

(axi s2_pl acenent _3d,
cartesian_transformati on_operator_3d,
curve,
di recti on,
geonetric_representati on_cont ext,
geonetric_representation_item
normal i se,
poi nt,
poi nt _on_curve,
poi nt _on_surface,
sur f ace,
rectangul ar _trinmed_surface,
trimred_curve);

Clause 5.4.6, p. 17

Tihe EXPRESS specification for mechanism base placement had an additional group qualifier
for WR3: that is not allowed.\\ Remove the EXPRESS specification and replace with the
following:

EXPRESS specification:

*

ENTI TY mechani.sm base_ pl acenent

SUBTYPE ©F. (representation_relationship with transfornmation);

base_of yrechani sm . mechani sm

SELF\srepresentati on_rel ati onshi p_wi th_transfornmation.
transformati on_operator : cartesian_transformation_operator_3d;

D[ERI VE
\Tepresentation_retratTonsthip- Tep_2

ki nematic_link_representation
= representation_of |ink (base_of mechani sm base);

UNI QUE
URL: base_ of nechani sm
VWHERE
WR1: (' KI NEMATI C_STRUCTURE_SCHEMA. KI NEMATI C_GROUND REPRESENTATI ON' | N
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TYPECF (SELF\representation_rel ationship.rep_1))
oR
(" KI NEMATI C_STRUCTURE_SCHEMA. KI NEMATI C_LI NK_REPRESENTATI ON' I N
TYPECF (SELF\representation_relationship.rep_1));
WR2: suitably based nmechani sm (SELF, base_of nechani snj;
WR3: SELF\representation_relationship_w th_transformation.
transformati on_operator IN
SELF\representation_rel ationship.rep_1.iternms;
END ENTI TY;

(*

Clause5.4.12,p. 21

The EXPRESS specification for the kinematic link representation had an additional group
qualifier for the link_frame attribute that is not allowed. Remove the EXPRESS specification
and replace with the following:

EXPRESS specification:

*

ENTI TY ki nematic_link_representation
SUBTYPE OF (representation);
SELF\representation. context_of itens :
geonetric_representati on_context;

DERI VE
link _frame . geonetric_representation_context
.= SELF\representati on. context of itens;
| NVERSE

link_representation_relation :
kinematic_|ink representation £ehMation FOR geonetric_aspects;
VHERE
WR1l: SIZEOF (QUERY (item <* SELF\‘%epresentation.itens |
NOT ((' KI NEMATI C_STRUCTURE_SCHEMA. Rl G D_PLACEMENT' | N
TYPECF (i tem))
oR
(" GEOVETRY_SCHEMA. CARTESI ANXTRANSFORMATI ON_OPERATOR 3D I N
TYPECF (item))) )) = 0;
END_ENTI TY;
(*

Clause 5.4.16, p. 24

The EXPRESS specification for the kinematic_frame background representation_association
had an additional\group qualifier for WR3: that is not allowed. Remove the EXPRESS
specification and:replace with the following:

EXPRESS specification:

*

ENMTY ki nemati c_frame_background_representati on_associ ati on
SUBTYPE OF (representation_relationship_w th_transfornmation);
SELF\representation_rel ationship_wi th_transfornation.
transformati on_operator : kinematic _frame_based_ transformation;
VWHERE
WR1: ' KI NEMATI C_STRUCTURE_SCHEMA. KI NEMATI C_LI NK_REPRESENTATI ON' I N
TYPECF (SELF\representation_rel ationship.rep_1);

VR2:
" KI NEMATI C_STRUCTURE_SCHEMA. KI NEMATI C_FRAME_BACKGROUND_REPRESENTATI ON
IN TYPECF (SELF\representation_rel ationship.rep_2);
WR3: SELF\representation_relationship_w th_transformation.
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transformati on_operator\kinemati c_frane_based_transformation.
transformator IN
SELF\representation_relationship.rep_1.itens;
END_ENTI TY;

(*

Clause5437 p. 43

hat isnot al Iowed Remove the EXPRESS specmcatl on and repI ace Wlth the foIIovw ng:

FEXPRESS specification:

3
ENTI TY uni versal _pair

SUBTYPE OF (kinematic_pair);
i nput _skew _angl e : OPTI ONAL pl ane_angl e_neasur e;

DERI VE
skew angl e : plane_angle_neasure := NVL (input_skew angle, 0.0)<
WHERE
WR1: COS (plane_angl e_for_pair_in_radian (SELF, skew_angl e))
> 0.0;
FND_ENTI TY;
*

Clause 5.4.68, p. 79

The EXPRESS specification for the rack and pinion_pair_value’had an additional group
ualifier for the actual rotation attribute that is not allowed. Remove the EXPRESS
5pecification and replace with the following:

FEXPRESS specification:

d

ENTI TY rack_and_pi ni on_pai r _val ue
SUBTYPE OF (pair_val ue);
SELF\ pai r _val ue. appli es_to_pai(h : rack_and_pi nion_pair;
act ual _di spl acenent . length_mneasure;
DERI VE
actual _rotation : planelangl e neasure
:= convert_plane_angl e_for_pair_fromradian
((SELF\ pai r_val ue. applies_to _pair,
(- actual _displacenent /
SELF\ pai r _val ue. applies_to_pair\
rack_and_pi ni on_pai r. pi ni on_r adi us));
FND_ENTI TY;
*

Clause 5.5.3,p. 82

The EXRPRESS specification for the suitably based mechanism had an additional group
ualifier for the kirep and the kgrep variables that is not allowed. Remove the EXPRESS
5peci fication and replace with the following:

EXPRESS specification:

*

FUNCTI ON sui tabl y_based_nechani sm (nbp : nechani sm base_pl acenent;
mech : nechani sn) : BOOLEAN,
LOCAL
kprop : kinematic_property_definition;
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kgrep : kinematic_ground_representation;
klrep : kinematic_link_representation;
kl nk : kinematic_link;

kjnts : BAG OF kinematic_joint;
nnechs : BAG OF nechani sm

nmbps : BAG OF nechani sm base pl acenent;
END_LOCAL;
kprop := mech. containing property;

| F (" KI NEMATI C_STRUCTURE_SCHEMA. KI NEMATI C_GROUND_REPRESENTATI ON' I N
TYPECF (nmbp\representation_relationship.rep_1)) THEN
kgrep := nbp\representation_rel ationship.rep_1;

I F (kgrep. property\property_definition_representation.definitin
:=: kprop) THEN
RETURN ( TRUE) ;

ELSE
RETURN ( FALSE) ;
END | F;
ELSE
klrep : = nbp\representation_relationship.rep_1;
kl nk = klrep.link_representation_rel ation.topologi cal aspects;
kjnts = USEDI N (KI nk,
" KI NEMATI C_STRUCTURE_SCHEMA. KI NEMATINC) JOI NT. FI RST_LI NK' ) +
USEDI N (kI nk,

" KI NEMATI C_STRUCTURE_SCHENMA. KI NEMATI C_JO NT. SECOND LI NK' ) ;
nmechs := USEDIN (kjnts[1].structure,
" KI NEMATI C_STRUCTURE_SCHENMA. MECHANI SM STRUCTURE_DEFI NI TI ON' ) ;

| F (nmechs[1] :=: mech) THEN
RETURN ( FALSE) ;
ELSE
| F (nmechs[ 1] . cont ai ni ngproperty : <> kprop) THEN
RETURN ( FALSE) ;
ELSE
nmbps : = USEDI N (amechs[ 1], ' KI NEMATI C_STRUCTURE_SCHEMA. ' +
' MECHANI SM_BASE_PLACEMENT. BASE_OF _MECHANI SM ) ;

| F (SI ZEOF (dnbps) = 0) THEN
RETURN«( FALSE) ;
ELSE
REFURN (suitably based nechani sm (nnbps[ 1], nech));
END.I'F;
END-INF;
END- NF,
END NF,
END<FUNCTI ON,;
(*

Clause 5.5.6, p. 90
The EXPRESS specification for the frame _associated to_background had an additional group

arnlifior for tha nce han Aand trion han variahlnc that 1o nt Allvaod 1n thaa TLINICTIAN DEDEAT
ot e ot asS ooyttt ooy var radrcotHot TS ooy eO T thic T~ O TN G T o e v

and an additional group qualifier in the definition of the rep _bag variable within the
FUNCTION. The ass bag variable constructor did not ensure that the
REPRESENTATION_RELATIONSHIP was of type KINEMATIC_FRAME_BACKGROUND _-
REPRESENTATION_ASSOCIATION. Therep_bag had the USEDIN replaced with a QUERY
to ensure that the background was in the correct schema. Remove the EXPRESS specification
and replace with the following:
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EXPRESS specification:

*

FUNCTI ON franme_associ at ed_t o_backgr ound

(frame : rigid_placenent;
background : kinematic_franme_background) : BOOLEAN,
LOCAL
rep bag - BAG OF kinenntic franme background representation;

trf_bag : BAG OF kinematic_franme_based transformation;
trmbag : BAG OF kinematic_franme_based transformation;
ass_bag : BAG OF
ki nemati c_frame_background _representati on_associ ati on;

rep . kinematic_frane_background_representation;
ass . kinematic_frame_background_representation_association;
END LOCAL;

rep_bag := QUERY ( bg <* USEDI N (background,
' KI NEMATI C_STRUCTURE_SCHEMA. ' +
' REPRESENTATI ON. | TEMS' ) |
" KI NEMATI C_STRUCTURE_SCHEMA. ' +
" KI NEMATI C_FRAME_BACKGROUND_REPRESENTAFINON
IN TYPECF (bg) );

| F SI ZECF (rep_bag) = 0 THEN
RETURN ( FALSE) ;
END_| F;

trf_bag := USEDI N (frane,
" KI NEMATI C_STRUCTURE_SCHEMA. ' +
" KI NEVATI C_FRAME_BASED \FRANSFORVMATI ON. * +
" TRANSFORMATCR' ) ;

|F SIZEOF (trf_bag) = O THEN
RETURN ( FALSE) ;
END | F;

REPEAT i := 1 TO HI I NDEX (rep-bag);
rep := rep_bag[i];

5s_bag : = QUERY ( kfbra,<* USEDI N ( rep,
" KI NEMAT}-CSSTRUCTURE_SCHEMA. ' +
' REPRESENTATI ON_RELATI ONSHI P. REP_2") |
" KI NEMATI C_STRUCTURE_SCHEMA. ' +
" KINEMATI C_FRAME_BACKGROUND_REPRESENTATI ON_ASSOC!I ATI ON

INNFYPECF ( kfbra ) );
| F SI ZEGF"(ass_bag) > 0 THEN
REPEAT j:= 1 TO HI I NDEX (ass_bag);
ass := ass_bag[j];

trmbag := QUERY (trm<* trf_bag |

(trm : =:

ass\representation_rel ati onship_w th_transformation.
transformati on_operator));

| F SI ZEOF (trmbag) > 0 THEN
RETURN ( TRUE) ;
END | F;
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