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Page xiv, Introduction

Add an information element “Process_properties” to Figure 2. Change the figure title from “Generic
model for a process” to “Information model for a process”. Remove the current Figure 2 and replace
with:

J}insta nce_of producesi)

Process__
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Process_ Process_
resource item
specifiesT used_by processed_by
Process Process_ Process_
- O operation 5 Qi
plan defines

recorded_by

Process_ Product
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Figure 2 — Information model for a process

Pqage 239, 5.2, AIM EXPRESS short-listing

Rgferences to additional SI units that were specified in ISO 10303-41:2005/Cor 1:2008 were omitted
frgm the AIM EXPRESS short listing.

Add:

si] absorbed dose unit;
sil capacitance unigy

sil conductance umit;

sil dose equivalent unit,
sil electric_ charge unit,
sil electricpotential unit,
sil energy~unit,

si] forceaimit,

sil freguency unit,

sil @lIruminance unit,

s ila4hduetan BRE-E

S
si magnetic flux unit,
si power unit,

si pressure unit,

si radiocactivity unit,
si resistance unit,

between resistance_measure_with_unit and si_prefix in the EXPRESS specification of 5.2.
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Page 240, 5.2, AIM EXPRESS short-listing

The reference to velocity unit was omitted and vleocity _measure was included by mistake. Replace
vleocity measure with velocity unit.

Change:

velocity measure,
vleocity measure,
velocity measure with unit,

to:

velocity measure,
velocity unit,
velocity measure with unit,

in the EXPRESS specification.

Page 243, 5.2, AIM EXPRESS short-listing

Remove references to the functions: item_correlation and-get multi_language from the AIM
EXPRESS short listing. References to functions are not allowed in the AIM EXPRESS short listing.

Delete the following lines from the EXPRESS specification:
REFERENCE FROM cutting tools schema (item correlation); -- ISO 13399-1

REFERENCE FROM automotive design_ s¢hema (get multi language); -- ISO 10303-214

Pages 284 to 527, Annex A,'/AIM EXPRESS expanded listing

Replace the entire contents of Annex A with the revised schema resulting from the changes to the
short listing in 5.2,
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Annex A
(normative)

AIM EXPRESS expanded listing

The following EXPRESS is the expanded form of the short form schema given in 5.2. In the event of any
digcrepancy between the short form and this expanded listing, the expanded listing shall be used.

SQHEMA engineering properties schema;
(* khkkhkhkhkkhkhkhkhkkhhkhkhkkhAkhkhkkhhhkhkhAkhrhkkhhAhkhkkhkhrhkhkhk%k

Cdnstants in the schema engineering properties schema
Rk B b b b b b dh g g b b b b b b dh  db g b b b b b b Ib  db g g b b g *)

CONSTANT

dummy gri : geometric representation item := representagion item('') ||

ggometric representation item();
schema prefix : STRING := 'ENGINEERING PROPERTIES SCHEMA.'
the booleans : elementary space := make elementary-~space (es_booleans) ;
the empty maths tuple : maths tuple := [];
the empty space : finite space := make finite sgpace([]);
the complex numbers : elementary space :=

mgke elementary space (es_complex numbers);
the generics : elementary space := make elementary space(es generics);
the integers : elementary space := make &lementary space(es_integers);
the logicals : elementary space := makenelementary space(es logicals);
the numbers : elementary space := make elementary space (es_numbers) ;
the reals : elementary space := make“elementary space(es reals);
the strings : elementary space := make elementary space(es strings);
the zero tuple space : listed product space :=

mgke listed _product space([]);

the complex tuples : extended tuple space :=

mgke extended __tuple space(the zerc tuple space, the complex numbers);
the integer tuples : extended tuple space :=

mgke extended tuple space (thevzero tuple space, the integers);

the_negl_one_lnterval Y finite real interval := make finite real interval (-
1.J00000, closed, 1.00000,nclosed);
the nonnegative (feals : real interval from min :=

mgke real interval from min(0.00000, closed);

the real tuples : extended tuple space :=

make extended _tuple”space (the zero tuple space, the reals);

the binarys’™: elementary space := make elementary space(es binarys);
the maths-~spaces : elementary space :=

make elementary space (es_maths spaces) ;

the.néghalfpi halfpl interval : finite _real interval :=

mgke findte real interval (-0.500000 * 3.14159, closed, 0.500000 * 3.14159,
closed)

the negpi pi interval : finite real interval := make finite real interval (-
3./14259, open, 3.14159, closed);

the tTuples : extended tuple space :=
make extended tuple space(the zero tuple space, the generics);
the zero pi interval : finite real interval :=
make finite real 1nterval(0.00000, closed, 3.14159, closed);
END_CONSTANT

(* khkhkhkhkhkkhkhkhkkhkhkhkhkhkrhkkhkhhkhkkhkhrhkhkhhkhkkhkhkhkkxkxk*k

Entities in the schema engineering properties schema
khkkhkhkhkkhkkhkhkhkkhkhkhkkhkkhkhkhkkhhhkhkkhkhkhkkhhhkhkkhkhhkhkhk*k *)
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ENTITY SQL mappable defined function
ABSTRACT SUPERTYPE

SUBTYPE OF (defined function);

END ENTITY;

ENTITY abs function
SUBTYPE OF (unary function call);

END ENTITY;

ENTITY absorbed dose measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING PROPERTIES SCHEMA.ABSORBED DOSE UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY absorbed dose unit
SUBTYPE OF (derived unit);
WHERE
WR1:
derive dimensional exponents (SELF) =
dimensions_for si unit(si_ unit name.gray);
END ENTITY;

ENTITY si absorbed dose unit
SUBTYPE OF (absorbed dose unit,si unit)y;

WHERE
WR1: SELF\si unit.name = si unit name&)gfay;
WR2: NOT EXISTS(SELF\derived unit.name);
END ENTITY;

ENTITY abstracted expression fuifiction
SUBTYPE OF (maths function, gquantifier expression);
DERIVE
SELF\quantifier expression.variables : LIST [1:?] OF UNIQUE
generic variable :=
remove first (SELF\multiplé_arity generic expression.operands);
expr : generic expréssion :=
SELF\multiple arity geéneric expression.operands[1];
WHERE
WR1:

SIZEOEAQUERY (operand <*
SELF\multiple_axdity generic expression.operands| NOT has values_ space (operand))
= 0;

END ENTITY;

ENTETY acceleration measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'"ENGINEERING PROPERTIES_SCHEMA.ACCELERATION_UNIT' IN

TYPEOF(SELF\measure_thh_unit.unit_component);
END F‘T\T'T‘T'T‘V'-

ENTITY acceleration unit
SUBTYPE OF (derived unit);

WHERE
WR1:
derive dimensional exponents (SELF) = dimensional exponents(1.00000,
0.00000, -2.00000, 0.00000, 0.00000, 0.00000, 0.00000);
END ENTITY;
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ENTITY acos_ function
SUBTYPE OF (unary function call);
END ENTITY;

ENTITY action;
name : label;
description : OPTIONAL text;
chosen method : action method;

DERIVE
id : identifier := get id value (SELF);
WHERE
WR1:
SIZEOF (USEDIN (SELF, 'ENGINEERING_PROPERTIES_SCHEMA.' +
'IDfATTRIBUTE.IDENTIFIEDfITEM')) <= 1;

END ENTITY;

ENTITY action assignment
ABSTRACT SUPERTYPE;

assigned action : action;
DERIVE

role : object role := get role(SELF);
WHERE

WR1:

SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.™' +

'HOLE ASSOCIATION.ITEM WITH ROLE')) <= 1;
END ENTITY;

ENTITY action directive;

name : label;

description : OPTIONAL text;

analysis : text;

comment : text;

requests : SET [1:?] OF versioned agtion request;

END ENTITY;

ENTITY action method;

name : label;

description : OPTIONAL texkl
consequence : text;

purpose : text;

END ENTITY;

ENTITY action methodSxelationship;
name : label;
description : OPTIONAL text;
relating method : action method;
related method : action method;
END ENTITY;

ENTITY action method with associated documents
SUBTYREYOF (action method);

deeudments : SET [1:?] OF document;
ENDVENTITY;

ENTITY aoction method with o ociated document constrained
SUBTYPE OF (action method with associated documents);
usage constraints : SET [1:?] OF document usage constraint;
WHERE
WR1:
SIZEOF (QUERY (item <* usage constraints| NOT (item.source IN
SELF\action method with associated documents.documents))) = 0;

END ENTITY;

ENTITY action property;
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name : label;

description : text;

definition : characterized action definition;
END ENTITY;

ENTITY action property relationship;
name : label;
description : text;

relating action property : actlon _property;
related action property : action property;
WHERE
WR1:
relating action property :<>: related action property;
END ENTITY;

ENTITY action property representation;
name : label;
description : text;
property : action property;
representation : representation;
END ENTITY;

ENTITY action relationship;

name : label;
description : OPTIONAL text;
relating action : action;

related action : action;
END ENTITY;

ENTITY action request assignment
ABSTRACT SUPERTYPE;
assigned action request : versi@mned action request;

DERIVE
role : object role := get role(SELF);
WHERE
WR1:
SIZEOF (USEDIN (SELF, “ENGINEERING PROPERTIES SCHEMA.' +
'ROLE_ASSOCIATION.ITEM WITH(ROLE')) <= 1;
END ENTITY;

ENTITY action_ requést solution;
method : action method;
request : vérsioned action request;

DERIVE
descriptien : text := get description value (SELF);
name :\label := get name value (SELF);
WHERE
WRI1
SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'DESGRIPTION ATTRIBUTE.DESCRIBED ITEM')) <= 1;
WR2 :
SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'NAME ATTRIBUTE.NAMED ITEM')) <= 1;
END ENTITY;

ENTITY action resource;
name : label;
description : OPTIONAL text;
usage : SET [1:?] OF supported item;
kind : action resource_ type;
END ENTITY;

ENTITY action resource relationship;
name : label;
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description : OPTIONAL text;

relating resource : action resource;
related resource : action resource;
END ENTITY;

ENTITY action resource requirement;
name : label;
description : text;

KiInd : resource requirement type;
OPERATIONS : SET [1:?] OF characterized action definition;
END ENTITY;

ENTITY action resource requirement relationship;

name : label;

description : text;

relating action resource requirement : action resource requirementy

related action resource requirement : action resource requirememt;
WHERE

WR1:

relating action resource requirement :<>:
rgdlated action resource requirement;
END ENTITY;

ENTITY action resource type;
name : label;
END ENTITY;

ENTITY action_ status;

status : label;

assigned action : executed action;
END ENTITY;

ENTITY address;
internal location : OPTIONAL label};
street number : OPTIONAL label;
street : OPTIONAL label;
postal box : OPTIONAL label;
town : OPTIONAL label;
region : OPTIONAL label;
postal code : OPTIONAL«d&bel;
country : OPTIONAL label;
facsimile number : OPTIONAL label;
telephone number H-OPTIONAL label;
electronic mail-‘address : OPTIONAL label;
telex number :“OPTIONAL label;

DERIVE
name : label) := get name value (SELF) ;
url : identifier := get id value (SELF);
WHERE
WR1:

O ((EXISTS (internal location) OR EXISTS (street number)) OR
EXISTS (street)) OR EXISTS (postal box)) OR EXISTS(town)) OR EXISTS(region)) OR
EXISTS\(postal code)) OR EXISTS (country)) OR EXISTS(facsimile number)) OR
EXISTS (telephone number)) OR EXISTS (electronic mail address)) OR

EXISTS (tele T\nmha?‘\"

END ENTITY;

ENTITY amount of substance measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING_PROPERTIES_SCHEMA.AMOUNT_OF_SUBSTANCE_UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;
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ENTITY amount of substance unit
SUBTYPE OF (named unit);
WHERE
WR1:
((((((SELF\named unit.dimensions.length exponent = 0.00000) AND
(SELF\named unit.dimensions.mass exponent = 0.00000)) AND
(SELF\named unit.dimensions.time exponent = 0.00000)) AND

(SELF\named unit.dimensions.electric_current exponent = 0.00000)) AND
(SELF\named unit.dimensions.thermodynamic temperature exponent = 0.00000)) AND
(SELF\named unit.dimensions.amount of substance exponent = 1.00000)) AND
(SELF\named unit.dimensions.luminous intensity exponent = 0.00000);

END ENTITY;

ENTITY and expression
SUBTYPE OF (multiple arity boolean expression);
END ENTITY;

ENTITY angular location

SUBTYPE OF (dimensional location);
angle selection : angle relator;

END ENTITY;

ENTITY angular size

SUBTYPE OF (dimensional size);
angle selection : angle relator;

END ENTITY;

ENTITY angularity tolerance
SUBTYPE OF (geometric tolerance with datdm reference);
WHERE
WRI:
SIZEOF (SELF\geometric tolemance with datum reference.datum system) < 3
END ENTITY;

ENTITY apex
SUBTYPE OF (derived shape aspect);
END ENTITY;

ENTITY application context;
application : label;

DERIVE
descriptionf\text := get description value (SELF);
id : identifier := get id value (SELF);
INVERSE
context_elements : SET [1:?] OF application context element FOR
frame of reference;
WHERE
WRL1/:
SIZEQOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'DESSCGRIPTION ATTRIBUTE.DESCRIBED ITEM')) <= 1;
WR2:
SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'ID ATTRIBUTE.IDENTIFIED ITEM')) <= 1;

END ENTITY:

ENTITY application context element
SUPERTYPE OF (ONEOF (product concept context, product context,
product definition context));
name : label;
frame of reference : application context;
END ENTITY;

ENTITY application context relationship;
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name : label;

description : OPTIONAL text;

relating context : application context;
related context : application context;

END ENTITY;

ENTITY application defined function
SUBTYPE OF (maths function);

expllclt domaln : Ttuple space;
explicit range : tuple space;
parameters : LIST OF maths value;
WHERE
WRI1:
expression is constant (explicit domain);
WR2:
expression is constant (explicit range);
END ENTITY;

ENTITY applied action assignment

SUBTYPE OF (action_ assignment);
item : action item;

END ENTITY;

ENTITY applied action request assignment

SUBTYPE OF (action request assignment);
item : action request item;

END ENTITY;

ENTITY applied approval assignment

SUBTYPE OF (approval assignment);
item : approval item;

END ENTITY;

ENTITY applied certification assignment

SUBTYPE OF (certification assignmeng) ;
item : certification item;

END ENTITY;

ENTITY applied contract assignment

SUBTYPE OF (contract assignment);
item : contract item;

END ENTITY;

ENTITY applied date.adnd time assignment

SUBTYPE OF (date_and time assignment) ;
item : date.and time item;

END ENTITY;

ENTITY applied date assignment

SUBTYPEQF (date assignment);
itemy': date item;

END &ENTITY;

ENTITY applied document reference
SURTYPE QF (document refereonce) »

10

item : document item;
END ENTITY;

ENTITY applied document usage contraint assignment

SUBTYPE OF (document usage constraint assignment);
item : document item;

END ENTITY;

ENTITY applied effectivity assignment
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SUBTYPE OF (effectivity assignment);
item : effectivity item;
END ENTITY;

ENTITY applied event occurrence assignment

SUBTYPE OF (event occurrence assignment);
item : event occurred item;

END ENTITY;

ENTITY applied external identification assignment
SUBTYPE OF (external identification assignment);

items : SET [1:?] OF external identification item;
WHERE
WR1:
NOT (SELF.role.name = 'version') OR item correlation (SELF.items, |

'EXTERNALLY DEFINED CLASS', 'EXTERNALLY DEFINED ENGINEERING PROPERTY' ]);
END ENTITY;

ENTITY applied group assignment
SUBTYPE OF (group_ assignment);

items : SET [1:?] OF groupable item;
END ENTITY;

ENTITY applied identification assignment

SUBTYPE OF (identification assignment);
item : identification item;

END ENTITY;

ENTITY applied location assignment

SUBTYPE OF (location assignment);
item : location item;

END ENTITY;

ENTITY applied location represefifation assignment

SUBTYPE OF (location representation assignment);
item : location represenfation item;

END ENTITY;

ENTITY applied organizdtion assignment

SUBTYPE OF (organizakibn assignment);
item : organization item;

END ENTITY;

ENTITY applied organizational project assignment
SUBTYPE OF_(erganizational project assignment);

item :\SET [1:?] OF organizational project item;
END ENTITY;

ENTETY applied person and organization assignment

SUBTYPE OF (person_ and organization assignment);
item : person and organization item;

END ENTITY;

ENTITY applied person assignment

SURTYDPE QOF (I\QY‘ on o 'ir_“rhmoﬁﬁ—\ :
item : person item;
END ENTITY;

ENTITY applied qualification assignment

SUBTYPE OF (qualification type assignment);
item : qualification item;

END ENTITY;

ENTITY applied security classification assignment
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SUBTYPE OF (security classification assignment) ;
item : SET [1:?] OF security classified item;
END ENTITY;

ENTITY applied state observed assignment

SUBTYPE OF (state observed assignment);
item : state observed item;

END ENTITY;

ENTITY applied state type assignment

SUBTYPE OF (state type assignment);
item : state item;

END ENTITY;

ENTITY applied time interval assignment

SUBTYPE OF (time_ interval assignment);
item : time interval item;

END ENTITY;

ENTITY approval;

status : approval status;
level : label;
END ENTITY;

ENTITY approval assignment
ABSTRACT SUPERTYPE;

assigned approval : approval;
DERIVE

role : object role := get role(SELF);
WHERE

WR1:

SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'HOLE ASSOCIATION.ITEM WITH ROLE')) <= 1;

END ENTITY;

ENTITY approval date time;

date time : date time select;

dated approval : approval;
DERIVE

role : object role := _dge¥ role(SELF);
WHERE

WR1:

SIZEOF (USEDIN(SELF, 'ENGINEERING PROPERTIES SCHEMA.' +

'"HOLE ASSOCIATION.ITEM WITH ROLE')) <= 1;
END ENTITY;

ENTITY approval) person organization;
person organization : person organization select;
authordzed approval : approval;
rolewilapproval role;

END ENTTTY;

ENTYTY approval relationship;

name : label;

de r"r'il'\‘i"ir\n + QPTIONAL teoxt:

relating approval : approval;

related approval : approval;
END ENTITY;

ENTITY approval role;

role : label;
DERIVE

description : text := get description value (SELF);
WHERE
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WR1:
SIZEOF (USEDIN (SELF, 'ENGINEERING_PROPERTIES_SCHEMA.' +
'DESCRIPTION_ATTRIBUTE.DESCRIBED_ITEM')) <= 1;
END ENTITY;

ENTITY approval status;
name : label;
END ENTITY;

ENTITY area measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERINGfPROPERTIE878CHEMA.AREAﬁUNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY area unit
SUBTYPE OF (derived unit);

WHERE
WR1:
derive dimensional exponents (SELF) = dimensional) exponents (2
0.00000, 0.00000, 0.00000, 0.00000, 0.00000, 0.00000)¢
END ENTITY;

ENTITY ascribable state;
name : label;
description : OPTIONAL text;
pertaining state type : state type;
ascribed state observed : state obsgerved;
END ENTITY;

ENTITY ascribable state relationship;

name : label;

description : OPTIONAL texty

relating ascribable statg/): ascribable state;

related ascribable state\’: ascribable state;
END ENTITY;

ENTITY asin_ function
SUBTYPE OF (unary function call);
END ENTITY;

ENTITY atan function
SUBTYPE OF_ (binary function call);
END ENTITY;

ENTITY-Zatom based literal
SUBRYPE OF (generic literal);

3it value : atom based value;
END ENTITY;

ENTITY attribute classification assignment
ABSTRACT SUPERTYPE;

.00000,

a icaned cla s Oroune:

attribute name : label;

role : classification role;
END ENTITY;

ENTITY attribute language assignment

SUBTYPE OF (attribute classification_assignment);
items : SET [1:?] OF attribute language item;

DERIVE

© 1S0O 2011 — All rights reserved
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language : label :=
SELF\attribute classification assignment.assigned class.name;
WHERE
WR1:
SELF\attribute classification assignment.role.name IN [ 'primary',
'translated' ];
WR2:
'ENGINEERING PROPERTIES SCHEMA.' + 'LANGUAGE' IN

TYPEOF(SELF\Nattribute classification assignment.assigned class];
END ENTITY;

ENTITY attribute value assignment
ABSTRACT SUPERTYPE;

attribute name : label;
attribute value : attribute type;
role : attribute value role;

END ENTITY;

ENTITY attribute value role;
name : label;
description : OPTIONAL text;
END ENTITY;

ENTITY axisl placement
SUBTYPE OF (placement):;
axis : OPTIONAL direction;

DERIVE
z : direction := NVL(normalise (axis), dummyygri || direction([ 0.00000,
0./00000, 1.00000 1))
WHERE
WRI1:
SELF\geometric representation itemdim = 3;
END ENTITY;

ENTITY axis2 placement 2d
SUBTYPE OF (placement);
ref direction : OPTIONAL direetion;

DERIVE
p : LIST [2:2] OF directibn := build 2axes(ref direction);
WHERE
WR1:
SELF\geometric xepresentation item.dim = 2;
END ENTITY;

ENTITY axis2 placement 3d
SUBTYPE OF (placement);
axis : OPTNONAL direction;
ref direction : OPTIONAL direction;

DERIVE
p : LIST [3:3] OF direction := build axes(axis, ref direction);
WHERE
WRIN:
SELF\placement.location.dim = 3;
WR2 :
NOT EXICSTS (axis) OR (ox] dim = Q\'-
WR3:
NOT EXISTS (ref direction) OR (ref direction.dim = 3);
WR4 :

(NOT EXISTS (axis) OR NOT EXISTS (ref direction)) OR (cross product (axis,
ref direction) .magnitude > 0.00000);
END ENTITY;

ENTITY b spline basis
SUBTYPE OF (maths function, generic literal);
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degree : nonnegative integer;

repeated knots : LIST [2:?] OF REAL;
DERIVE

order : positive integer := degree + 1;

num basis : positive integer := SIZEOF (repeated knots) - order;
WHERE

WR1:

num _basis >= order;

WRZ:
nondecreasing (repeated knots);
WR3:
repeated knots[order] < repeated knots[ (num basis + 1)];
END ENTITY;

ENTITY b _spline function
SUBTYPE OF (maths function, unary generic expression);

SELF\unary generic expression.operand : maths function;

basis : LIST [1:?] OF b spline basis;

DERIVE
coef : maths function := SELF\unary generic expressidn.operand;
WHERE
WR1:
function is table(coef);
WR2 :
(space dimension (coef.range) = 1) AND
(number superspace of (factorl (coef.range)) = the reals);
WR3:
SIZEOF (basis) <= SIZEOF (shape of axxay (coef));
WRA4 :
compare basis and coef (basis, coef);
END ENTITY;

ENTITY banded matrix
SUBTYPE OF (linearized table function);
default entry : maths vallde;
below : INTEGER;
above : INTEGER;
order : ordering type;

WHERE
WR1:
SIZEOF (SELF\explicit table function.shape) = 2;
WR2 :
-below-~.<= above;
WR3:

member of (default entry,
factorl (SELENlinearized table function.source.range));
END ENTITY;

ENTITY basic sparse matrix
SYBTYPE OF (explicit table function, multiple arity generic expression);
SELF\multiple arity generic expression.operands : LIST [3:3] OF
maths function;
default entry : maths value;

order - r\'rr"lﬂ'r'ihr_“r L aaV=S]
DERIVE B
index : maths function :=
SELF\multiple arity generic expression.operands[1];

loc : maths function := SELF\multiple arity generic expression.operands([2];
val : maths function := SELF\multiple arity generic expression.operands[3];
WHERE
WR1:
function is 1d table (index);
WR2:
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function is 1d table(loc);

WR3:
function is 1d table(val);
WR4 :
check sparse index domain (index.domain, index base, shape, order);
WR5:
check sparse index to loc(index.range, loc.domain);
WR6:
loc.domain = val.domainy;
WR7:
check sparse loc_ range (loc.range, index base, shape, order);
WRS8:
member of (default entry, val.range);
END ENTITY;

ENTITY binary boolean expression

ABSTRACT SUPERTYPE OF (ONEOF (xor expression, equals expression))
SUBTYPE OF (boolean expression, binary generic expression);

END ENTITY;

ENTITY binary function call

ABSTRACT SUPERTYPE OF (atanifunction)
SUBTYPE OF (binary numeric expression);
END ENTITY;

ENTITY binary generic expression
ABSTRACT SUPERTYPE
SUBTYPE OF (generic expression);
operands : LIST [2:2] OF generic_ expressiony
END ENTITY;

ENTITY binary literal

SUBTYPE OF (generic literal);
lit value : BINARY;

END ENTITY;

ENTITY binary numeric expression

ABSTRACT SUPERTYPE OF (ONEOF (mihus expression, div_expression, mod expression,

pdwer expression, binary functibn call))

SUBTYPE OF (numeric expression, binary generic expression);
SELF\binary generic ekpression.operands : LIST [2:2] OF numeric_ expression;

END ENTITY;

ENTITY block volume
SUBTYPE OF (volumel));
position : akis2 placement 3d;
X : positiwe/ length measure;
y : positive length measure;
z : posifive length measure;
END ENT&IY;

ENTI¥¥ " boolean defined function
ABSTRACT SUPERTYPE

SUBTYPE OF (defined function, boolean expression);
EXID F‘T\T'T‘T'T‘V'-

ENTITY boolean expression

ABSTRACT SUPERTYPE OF (ONEOF (simple boolean expression,
unary boolean expression, binary boolean expression,
multiple arity boolean expression, comparison expression, interval expression,
boolean defined function))

SUBTYPE OF (expression);

END ENTITY;
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ENTITY boolean literal

SUBTYPE OF (simple boolean expression, generic literal);
the value : BOOLEAN;

END ENTITY;

ENTITY boolean variable
SUBTYPE OF (simple boolean expression, variable);
END_ENTITY;

ENTITY bound variable semantics
SUBTYPE OF (variable semantics);
END ENTITY;

ENTITY calendar date
SUBTYPE OF (date);
day component : day in month number;
month component : month in year number;
WHERE
WR1:
valid calendar date (SELF) ;
END ENTITY;

ENTITY capacitance measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING PROPERTIES SCHEMA.CAPACITANCE UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY capacitance unit
SUBTYPE OF (derived unit);
WHERE
WR1:
derive dimensional exporents (SELF) =
dimensions_ for si unit(si unit (ame.farad);
END ENTITY;

ENTITY si capacitancesuinit
SUBTYPE OF (capacikahce unit,si unit);

WHERE
WR1: SELF\si unit.name = si unit name.farad;
WR2: NOT EXISTSYSELF\derived unit.name);

END ENTITY;

ENTITY cartesian complex number region
SUBTYPENOF (maths space, generic literal);

real¥)constraint : real interval;
imag constraint : real interval;
WHERE
WR1:
((min exists(real constraint) OR max exists(real constraint)) OR
min exists (imag constraint)) OR max exists(imag constraint);
END ENTITY;

ENTITY cartesian point
SUPERTYPE OF (ONEOF (cylindrical point, polar point, spherical point))
SUBTYPE OF (point);
coordinates : LIST [1:3] OF length measure;
END ENTITY;

ENTITY cartesian transformation operator
SUPERTYPE OF (cartesian transformation operator 3d)

© 1S0O 2011 — All rights reserved
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SUBTYPE OF (geometric representation item,
functionally defined transformation);
axisl : OPTIONAL direction;
axis?2 : OPTIONAL direction;

local origin : cartesian point;

scale : OPTIONAL REAL;
DERIVE

scl : REAL := NVL(scale, 1.00000);
WHERE

WR1:

scl > 0.00000;

END ENTITY;

ENTITY cartesian transformation operator 3d
SUBTYPE OF (cartesian transformation operator);

axis3 : OPTIONAL direction;
DERIVE

u : LIST [3:3] OF direction := base axis(3,
SHLF\cartesian transformation operator.axisl,
SHLF\cartesian transformation operator.axis2, axis3);
WHERE

WR1:

SELF\geometric representation item.dim = 3;

END ENTITY;

ENTITY celsius_ temperature measure with unit
SUBTYPE OF (measure with unit);
WHERE
WRI1:
'ENGINEERING PROPERTIES SCHEMA.THERMODYNAMIC TEMPERATURE UNIT' IN
TYPEOF (SELF\measure with unit.unit component)y
END ENTITY;

ENTITY centre of symmetry
SUBTYPE OF (derived shape aspect);
WHERE

WR1:

SIZEOF (QUERY (sadr <* SELF\derived shape aspect.deriving relationships|

NJT ('ENGINEERING PROPERTIES SEHEMA.SYMMETRIC SHAPE ASPECT' IN
TYPEOF (sadr\shape aspect reldtionship.related shape aspect)))) = 0;
END ENTITY;

ENTITY certification$

name : label;

purpose : text;

kind : certiffication type;
END ENTITY;

ENTITY cextification assignment
ABSTRACT, SUPERTYPE;

asgigned certification : certification;
DERIVE

role : object role := get role(SELF);
WHERE

WR1:

SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'ROLE_ASSOCIATION.ITEM WITH ROLE')) <= 1;
END ENTITY;

ENTITY certification_ type;
description : label;

END ENTITY;

ENTITY characterized object;
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name : label;
description : OPTIONAL text;
END ENTITY;

ENTITY circle
SUBTYPE OF (conic);

radius : positive length measure;
END ENTITY;

ENTITY class
SUBTYPE OF (group);
END ENTITY;

ENTITY classification assignment
ABSTRACT SUPERTYPE;

assigned class : group;
role : classification role;
END ENTITY;

ENTITY classification role;
name : label;
description : OPTIONAL text;
END ENTITY;

ENTITY coaxiality tolerance
SUBTYPE OF (geometric tolerance with datum reférence);
WHERE
WR1:
SIZEOF (SELF\geometric tolerance with datum reference.datum system)
END ENTITY;

ENTITY comparison_equal
SUBTYPE OF (comparison expression),
END ENTITY;

ENTITY comparison expression

ABSTRACT SUPERTYPE OF (ONE@F (comparison equal, comparison greater,
comparison greater equal, eémparison less, comparison less equal,
comparison not equal, liké._expression))

SUBTYPE OF (booleansexpression, binary generic expression);

SELF\binary gene&ric expression.operands : LIST [2:2] OF expression;
WHERE
WR1:
( ("ENGINEERING PROPERTIES SCHEMA.NUMERIC EXPRESSION' IN

TYPEOF (SELF\binary generic expression.operands[1])) AND
("ENGINEERING PROPERTIES SCHEMA.NUMERIC EXPRESSION' IN
TYPEOF(SELF\blnary generic_expression. operands[2])) OR
('"ENGINEERING PROPERTIES SCHEMA.BOOLEAN EXPRESSION' IN
TYPEOF(SELF\blnary generic_expression. operands[ 1)) AND
("ENGINEERING PROPERTIES SCHEMA.BOOLEAN EXPRESSION' IN
TYPEOF(SELF\blnary generic_expression. operands[ 1))) OR
(YENGINEERING PROPERTIES SCHEMA.STRING EXPRESSION' IN
TYPEOF (SELF\binary generic expression.operands[1l])) AND

("ENGINEERING PROPERTIES SCHEMA.STRING EXPRESSION' IN
TYPEQOEF (SELF\binar r‘rDhDY"lr‘ SXpre ion f\Y\DY‘:Y\f‘] r’)]\\:

<=

END ENTITY; B

ENTITY comparison greater
SUBTYPE OF (comparison expression);
END ENTITY;

ENTITY comparison greater equal

SUBTYPE OF (comparison expression);
END ENTITY;
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ENTITY comparison less
SUBTYPE OF (comparison expression);
END ENTITY;

ENTITY comparison less equal
SUBTYPE OF (comparison expression);
END ENTITY;

ENTITY comparison not equal
SUBTYPE OF (comparison expression);
END ENTITY;

ENTITY complex number literal
SUBTYPE OF (generic literal);
real part : REAL;
imag part : REAL;
END ENTITY;

ENTITY composite shape aspect
SUBTYPE OF (shape aspect);
INVERSE
component relationships : SET [2:?] OF shape aspect nmelationship FOR
rgdlating shape aspect;
END ENTITY;

ENTITY compound representation item
SUBTYPE OF (representation item);

item element : compound item definition;
END ENTITY;

ENTITY concat expression

SUBTYPE OF (string expression, multipleyarity generic expression);
SELF\multiple arity generic expressiton.operands : LIST [2:?] OF

sring expression;

END ENTITY;

ENTITY concentricity tolerance
SUBTYPE OF (geometric tolerahce with datum reference);
WHERE
WR1:
SIZEOF (SELF\geometric tolerance with datum reference.datum system) = 1;
END ENTITY;

ENTITY concurrentsaction method
SUBTYPE OF (act@ion method relationship);
END ENTITY;

ENTITY conductance measure with unit
SUBTYPEQF (measure with unit);
WHERE
WRIN:
'ENGINEERING_PROPERTIES_SCHEMA.CONDUCTANCE_UNIT' IN
TYPEQF (SELF\measure with unit.unit component);

END ENTITY

ENTITY conductance unit
SUBTYPE OF (derived unit);
WHERE
WR1:
derive dimensional exponents (SELF) =
dimensions for si unit(si unit name.siemens) ;
END ENTITY;
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ENTITY si conductance unit
SUBTYPE OF (conductance unit,si unit);

WHERE
WR1: SELF\si unit.name = si unit name.siemens;
WR2: NOT EXISTS (SELF\derived unit.name);

END ENTITY;

ENTITY configuration design;

configuration : coniiguraction_1item,;
design : configuration design item;
DERIVE
name : label := get name value (SELF) ;
description : text := get description value (SELF);
UNIQUE
UR1 : configuration, design;
WHERE
WR1:
SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' #
'NAME ATTRIBUTE.NAMED ITEM')) <= 1;
WR2 :
SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMAX.' +
'DESCRIPTION ATTRIBUTE.DESCRIBED ITEM')) <= 1;
END ENTITY;

ENTITY configuration item;
id : identifier;
name : label;
description : OPTIONAL text;
item concept : product concept;
purpose : OPTIONAL label;

END ENTITY;

ENTITY conic
SUPERTYPE OF (ONEOF (circle, elldpse, hyperbola, parabola))
SUBTYPE OF (curve);
position : axis2 placemen®y
END ENTITY;

ENTITY conical surface
SUBTYPE OF (elementary’ surface);

radius : lengthlmeasure;
semi angle : plane angle measure;
WHERE
WRI:
radiuss>= 0.00000;
END ENTITY;

ENTITY-Gonstant function

SUBRYPE OF (maths function, generic literal);
Sole output : maths value;
source of domain : maths space or function;

WHERE
WR1:
no cyclic domain reference (source of domain, [ SELF ]);
WR2:
expression is constant (domain from(source of domain));
END ENTITY;

ENTITY context dependent action method relationship;
name : label;
relating relationship : action method relationship;
related relationship : action method relationship;
UNIQUE
UR1 : relating relationship, related relationship;
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WHERE
WR1:
relating relationship.relating method :=:
related relationship.relating method;
END ENTITY;

ENTITY context dependent action relationship;
name : label;

relating relationsnhlp : actlon relationshlp;

related relationship : action relationship;
UNIQUE

UR1 : relating relationship, related relationship;
WHERE

WR1:

relating relationship.relating action :=:

rgdlated relationship.relating action;
END ENTITY;

ENTITY context dependent shape representation;

representation relation : shape representation relationshipy
represented product relation : product definition shape;
DERIVE
description : text := get description value (SELF);
name : label := get name value (SELF) ;
WHERE
WR1:

'ENGINEERING PROPERTIES SCHEMA.PRODUCT DEFINITION RELATIONSHIP' IN
TYPEOF (SELF.represented product relation.definitipn)y

WR2 :
SIZEOF (USEDIN (SELF, 'ENGINEERINGﬁPROPERTIE878CHEMA.‘ +
'EESCRIPTION_ATTRIBUTE.DESCRIBED_ITEM')) <= 1y
WR3:
SIZEOF (USEDIN (SELF, 'ENGINEERING_PROPERTIES_SCHEMA.' +
'hAMEiATTRIBUTE.NAMEDfITEM')) <= 1;
END ENTITY;

ENTITY context dependent unit
SUBTYPE OF (named unit);

name : label;
END ENTITY;

ENTITY contract;

name : label;

purpose : text;

kind : contract.type;
END ENTITY;

ENTITY contrdact assignment
ABSTRACT SUPERTYPE;

assigned contract : contract;
DERIVE

rod< : object role := get role(SELF);
WHERE

WR1:

QT?W(\F‘{TTQWHTT\T(QFTF" 'ENGINEERING PROPERTIES SCHEMA ' 4
'ROLE_ASSOCIATION.ITEM WITH ROLE')) <= 1;

END ENTITY;

ENTITY contract relationship;
id : identifier;

name : label;

description : OPTIONAL text;
relating contract : contract;
related contract : contract;
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END ENTITY;

ENTITY contract type;
description : label;
END ENTITY;

ENTITY conversion based unit
SUBTYPE OF (named unit);

name : label;
conversion factor : measure with unit;
DERIVE
SELF\named unit.dimensions : dimensional exponents :=

derive_dimensiongl_exponents(conversion_factorTmeasure_with_unit.unit_component ;
END ENTITY;

ENTITY coordinated universal time offset;
hour offset : INTEGER;
minuteioffset : OPTIONAL INTEGER;

sense : ahead or behind;
DERIVE
actual minute offset : INTEGER := NVL(minute offset}./0);
WHERE
WR1:
(0 <= hour_ offset) AND (hour offset < 24);
WR2:
(0 <= actual minute offset) AND (actualinute offset <= 59);
WR3:
NOT (((hour offset <> 0) OR (actualr minute offset <> 0)) AND (sense =

exact));
END ENTITY;

ENTITY cos_ function
SUBTYPE OF (unary function call);
END ENTITY;

ENTITY curve

SUPERTYPE OF (ONEOF (line, -€onic))

SUBTYPE OF (geometric representation item);
END ENTITY;

ENTITY cylindrical\point
SUBTYPE OF (cartesSian point);

r : length _ifieasure;

theta : plane angle measure;

z : length’/measure;
DERIVE

SELE\Cdrtesian point.coordinates : LIST [1:3] OF length measure := [ r *

COS (thetay,) r * SIN(theta), z 1;

WHERE

WR1:

r >= 0.00000;

END ENTITY;

ENTITY cylindrical surface
SURTYPE QOF (cleomentars urface)

radius : positive length measure;
END ENTITY;

ENTITY cylindrical volume

SUBTYPE OF (volume) ;
position : axis2 placement 3d;
radius : positive length measure;
height : positive length measure;

END ENTITY;
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ENTITY cylindricity tolerance
SUBTYPE OF (geometric_ tolerance);
WHERE
WR1:
NOT ('ENGINEERING_PROPERTIES_SCHEMA.' +
'GEOMETRIC_TOLERANCE_WITH_DATUM_REFERENCE' IN TYPEOF (SELF) ) ;
END ENTITY;

ENTITY data environment;

name : label;

description : text;

elements : SET [1:?] OF property definition representation;
END ENTITY;

ENTITY data environment relationship;

name : label;

description : text;

relating data environment : data environment;

related data environment : data environment;
END ENTITY;

ENTITY date
SUPERTYPE OF (ONEOF (calendar date, ordinal date, week of year and day date,
ygar month));
year component : year number;
END ENTITY;

ENTITY date_ and time;

date component : date;
time component : local time;
END ENTITY;

ENTITY date and time assignment
ABSTRACT SUPERTYPE;

assigned date and time : date-.ahd time;
role : date time role;
END ENTITY;

ENTITY date assignment

ABSTRACT SUPERTYPE;
assigned date : date’;
role : date role;

END ENTITY;

ENTITY date rolke;
name : label;

DERIVE
description : text := get description value (SELF);
WHERE
WRY:
SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'JQESCRVPTION ATTRIBUTE.DESCRIBED ITEM')) <= 1;
END ENTITY;

ENTITY date time role;

name : label;
DERIVE

description : text := get description value (SELF);
WHERE

WR1:

SIZEOF (USEDIN (SELF, 'ENGINEERING_PROPERTIES_SCHEMA.' +
'DESCRIPTION ATTRIBUTE.DESCRIBED ITEM')) <= 1;

END ENTITY;
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ENTITY dated effectivity

SUBTYPE OF (effectivity);
effectivity end date : OPTIONAL date time or event occurrence;
effectivity start date : date time or event occurrence;

END ENTITY;

ENTITY datum

SUBTYPE OF (shape_aspect);
identification : identifier;
INVERSE
established by relationships : SET [1:?] OF shape aspect relationship/FOR
related shape aspect;
WHERE
WR1:
SIZEOF (QUERY (x <* SELF\datum.established by relationships]
(SIZEOF (TYPEOF (x\shape aspect relationship.relating shape aspect)\¥* |
'ENGINEERING PROPERTIES SCHEMA.DATUM FEATURE',
'ENGINEERING PROPERTIES SCHEMA.DATUM TARGET' ]) <> 1))) = 0;
END ENTITY;

ENTITY datum feature
SUBTYPE OF (shape aspect);

INVERSE
feature basis relationship : shape aspect relationship FOR
relating shape aspect;
WHERE
WR1:

SIZEOF (QUERY (sar <* bag to_ set (USEDIN (SELF,
'ENGINEERING PROPERTIES SCHEMA.SHAPE ASPECT/RELATIONSHIP.' +

'RELATING_SHAPE_ASPECT'))| NOT ('ENGTNEERIN@_PROPERTIES_SCHEMA.DATUM' IN
TYPEOF (sar\shape aspect relationship.¥elated shape aspect)))) = 0;
WR2 :

SELF\shape aspect.productidefinitional = TRUE;
END ENTITY;

ENTITY datum reference;
precedence : INTEGER;
referenced datum : “datum;

WHERE
WR1:

precedence, >.0;
END ENTITY;

ENTITY datumwtarget
SUBTYPE QOF_Jshape aspect);
target/id : identifier;
INVERSE
target basis relationship : shape aspect relationship FOR
relating shape aspect;
WHERE
WR1:
SIZEOF (QUERY (sar <* bag to_ set (USEDIN (SELF,
'ENGINEERING PROPERTIES SCHEMA.SHAPE ASPECT RELATIONSHIP.' +

'RELATING SHADE AQDF‘("T"\\! NQOT ('WT\T(‘?T\TF‘F‘DTT\TF PROPERTIES SCHEMZA DATIIM' TN
TYPEOF (sar\shape aspect relationship.related shape aspect)))) = 0;
WR2 :

SELF\shape aspect.product definitional = TRUE;
END ENTITY;

ENTITY defined function

ABSTRACT SUPERTYPE OF (ONEOF (numeric defined function,
string defined function, boolean defined function) ANDOR
SQL mappable defined function);
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END ENTITY;

ENTITY definite integral expression
SUBTYPE OF (quantifier expression);
lower limit neg infinity : BOOLEAN;
upper limit pos infinity : BOOLEAN;
DERIVE
integrand : generic_expression :=

SHLF\multiple arity generic_expression.operands[I];
variable of integration : maths variable :=
SHLF\multiple arity generic expression.operands([2];
SELF\quantifier expression.variables : LIST [1:1] OF UNIQUE
ggneric variable := [ variable of integration ];
WHERE
WR1:
has values_ space (integrand) ;
WR2 :
space_is continuum(values space of (integrand));
WR3:

dffinite integral expr check (SELF\multiple arity generic expression.operands,
ldwer limit neg infinity, upper limit pos infinity);
END ENTITY;

ENTITY definite integral function

SUBTYPE OF (maths function, unary generic expressiqQn));
SELF\unary generic expression.operand : maths function;
variable of integration : input selector;
lower limit neg infinity : BOOLEAN;
upper limit pos infinity : BOOLEAN;

DERIVE
integrand : maths function := SELF\unfary generic expression.operand;
WHERE
WR1:
space_is continuum(integrand.zange) ;
WR2 :

definite integral check (integrand.domain, variable of integration,
ldwer limit neg infinity, upper idimit pos infinity);
END ENTITY;

ENTITY dependent variable definition
SUBTYPE OF (unary generic expression);
name : label;
description : text;
END ENTITY;

ENTITY derivedishape aspect
SUPERTYPE OFZXONEOF (apex, centre of symmetry, geometric alignment,
ggometric ipkersection, parallel offset, perpendicular to, extension, tangent))
SUBTYPEQF (shape aspect);
INVERSE
dexiving relationships : SET [1:?] OF shape aspect relationship FOR
rgdlatving shape aspect;
WHERE
WR1:

SIZEOF (QUERY (dr <* SELF\derived shape aspect.deriving relationships|
NOT ('ENGINEERING_PROPERTIES_SCHEMA.' + 'SHAPE_ASPECT_DERIVING_RELATIONSHIP' IN
TYPEOF (dr)))) = 0;
END ENTITY;

ENTITY derived unit

SUPERTYPE OF (ONEOF (absorbed dose unit, acceleration unit, radioactivity unit,
area unit, capacitance unit, dose equivalent unit, electric charge unit,
conductance unit, electric potential unit, energy unit,
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magnetic flux density unit, force unit, frequency unit, illuminance unit,
inductance unit, magnetic flux unit, power unit, pressure unit, resistance unit,
volume unit));

elements : SET [1:?] OF derived unit element;
DERIVE
name : label := get name value (SELF) ;
WHERE
WR1:
(olzE0OF (elements) 1) OR (51Z4ZEOF (elements) = 1) AND
(elements[1l] .exponent <> 1.00000);
WR2 :
SIZEOF (USEDIN (SELF, 'ENGINEERING_PROPERTIES_SCHEMA.' +
'NAME_ATTRIBUTE.NAMED_ITEM')) <= 1;
END ENTITY;

ENTITY derived unit element;

unit : named unit;
exponent : REAL;
END ENTITY;

ENTITY description attribute;

attribute value : text;
described item : description attribute select;
END ENTITY;

ENTITY descriptive representation item

SUBTYPE OF (representation item);
description : text;

END ENTITY;

ENTITY dimension related tolerance zohe element;
related dimension : dimensional&ilocation;
related element : tolerance zgne definition;

END ENTITY;

ENTITY dimensional charactexd@stic representation;

dimension : dimgnsional_characgeristic;
representation : shapéldimension representation;
END ENTITY;

ENTITY dimensional\exponents;
length exponent. : REAL;
mass_exponenty: REAL;
time exponent : REAL;
electric ‘edrrent exponent : REAL;
thermpdynamic temperature exponent : REAL;
amount/of substance exponent : REAL;
luminous intensity exponent : REAL;
ENDABNTITY ;

ENTITY dimensional location

SUPERTYPE OF (ONEOF (angular location, dimensional location with path))
SUBTYPE OF (shape aspect relationship);

END ENTITY;

ENTITY dimensional location with path

SUBTYPE OF (dimensional location);
path : shape aspect;

END ENTITY;

ENTITY dimensional size

SUPERTYPE OF (ONEOF (angular size, dimensional size with path));
applies to : shape aspect;
name : label;
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WHERE
WR1:
applies to.product definitional = TRUE;
END ENTITY;

ENTITY dimensional size with path
SUBTYPE OF (dimensional size);
path : shape aspect;

END BNTITY;

ENTITY direction
SUBTYPE OF (geometric representation item);
direction ratios : LIST [2:3] OF REAL;
WHERE
WR1:
SIZEOF (QUERY (tmp <* direction ratios| (tmp <> 0.00000))) > O;
END ENTITY;

ENTITY div_expression
SUBTYPE OF (binary numeric expression);
END ENTITY;

ENTITY document;
id : identifier;
name : label;
description : OPTIONAL text;
kind : document type;
INVERSE
representation types : SET [0:?] OF document. representation type FOR
rgpresented document;
END ENTITY;

ENTITY document product association;

name : label;
description : OPTIONAL text;
relating document : document;

related product : product or ~ficrmation or definition;
END ENTITY;

ENTITY document reference
ABSTRACT SUPERTYPE;

assigned document ; document;
source : label;
DERIVE
role : object_role := get role(SELF);
WHERE
WR1:
SIZEQF(WSEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'HOLE ASSOCIATION.ITEM WITH ROLE')) <= 1;

END ENT&IY;

ENTI¥¥."document relationship;

mame : label;

description : OPTIONAL text;
Y‘D",’-‘l"“i'ﬁ(_‘,{ document - r‘]r\r‘ﬂmorﬁ—"
related document : document;

END ENTITY;
ENTITY document representation type;
name : label;
represented document : document;
END ENTITY;

ENTITY document type;
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product data type : label;
END ENTITY;

ENTITY document usage_ constraint;
source : document;
subject element : label;
subject element value : text;
END ENTITY;

ENTITY document usage constraint assignment

ABSTRACT SUPERTYPE;
assigned document usage : document usage constraint;
role : document usage role;

END ENTITY;

ENTITY document usage role;
name : label;
description : OPTIONAL text;
END ENTITY;

ENTITY dose equivalent measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING PROPERTIES SCHEMA.DOSE EQUIVALENT UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY dose equivalent unit
SUBTYPE OF (derived unit);
WHERE
WR1:
derive dimensional exponents,(SELF) =
dimensions for si unit(si unit name.sievert);
END ENTITY;

ENTITY si dose equivalent =unit
SUBTYPE OF (dose equiwalent unit,si unit);

WHERE
WR1: SELF\si unit.namé = si unit name.sievert;
WR2: NOT EXISTS (SELF\derived unit.name);

END ENTITY;

ENTITY effectivity
SUPERTYPE OF“/ONEOF (serial numbered effectivity, dated effectivity,
time interval_based effectivity)):
id :s\Identifier;

DERIVE
name : label := get name value (SELF);
description : text := get description value (SELF);
WHERE
WR1:
SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'NAME_ATTRIBUTE.NAMED_ITEM')) <= 1;

WR2

SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'DESCRIPTION ATTRIBUTE.DESCRIBED ITEM')) <= 1;
END ENTITY;

ENTITY effectivity assignment
ABSTRACT SUPERTYPE;

assigned effectivity : effectivity;
DERIVE

role : object role := get role(SELF);
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WHERE
WR1:
SIZEOF (USEDIN (SELF, 'ENGINEERING_PROPERTIES_SCHEMA.' +
'ROLE_ASSOCIATION.ITEM_WITH_ROLE')) <= 1;
END ENTITY;

ENTITY effectivity relationship;
name : label;

description : OPTIONAL Text;

related effectivity : effectivity;

relating effectivity : effectivity;
END ENTITY;

ENTITY electric charge measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING PROPERTIES SCHEMA.ELECTRIC CHARGE UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY electric charge unit
SUBTYPE OF (derived unit);
WHERE
WRI1:
derive dimensional exponents (SELF) =
dimensions_ for si unit(si unit name.coulomb) ;
END ENTITY;

ENTITY si electric charge unit
SUBTYPE OF (electric charge unit,si unit)y;

WHERE
WR1: SELF\si unit.name = si unit name¢goulomb;
WR2: NOT EXISTS (SELF\derived unit.name);

END ENTITY;

ENTITY electric current measure with unit
SUBTYPE OF (measure with unit)§
WHERE
WR1:
'ENGINEERING_PROPERTIES_SCHEMA.ELECTRIC_CURRENT_UNIT' IN
TYPEOF (SELF\measure with,unit.unit component);
END ENTITY;

ENTITY electric_current unit
SUBTYPE OF (named unit);

WHERE
WR1:
(((ACASELF\named unit.dimensions.length exponent = 0.00000) AND

(JELF\nameg,unit.dimensions.mass_exponent = 0.00000)) AND
(JELF\named unit.dimensions.time exponent = 0.00000)) AND
(JELF\nmamed unit.dimensions.electric current exponent = 1.00000)) AND
(JELEA\@amed unit.dimensions.thermodynamic temperature exponent = 0.00000)) AND
(JELE Ynamed unit.dimensions.amount of substance exponent = 0.00000)) AND
(QF‘TT—T‘ named unit dimension luminou intensity o I\r\r\orﬁ- =20 ﬂﬂﬂﬂﬂ\:

END ENTITY;

ENTITY electric potential measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'"ENGINEERING PROPERTIES SCHEMA.ELECTRIC POTENTIAL UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;
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ENTITY electric potential unit
SUBTYPE OF (derived unit);
WHERE
WR1:
derive dimensional exponents (SELF) =
dimensions_ for si unit(si_ unit name.volt);
END ENTITY;

ENTITY si electric potential unit
SUBTYPE OF (electric potential unit,si unit);

WHERE
WR1: SELF\si unit.name = si unit name.volt;
WR2: NOT EXISTS (SELF\derived unit.name);
END ENTITY;

ENTITY elementary function

SUBTYPE OF (maths function, generic literal);
func _id : elementary function enumerators;

END ENTITY;

ENTITY elementary space

SUBTYPE OF (maths space, generic literal);
space_id : elementary space enumerators;

END ENTITY;

ENTITY elementary surface
SUPERTYPE OF (ONEOF (plane, cylindrical surface, conical surface,
spherical surface))
SUBTYPE OF (surface);
position : axis2 placement 3d;
END ENTITY;

ENTITY ellipse
SUBTYPE OF (conic);
semi axis 1 : positive length measure;
semi axis 2 : positive dength measure;
END ENTITY;

ENTITY energy measures~with unit
SUBTYPE OF (measuré&_with unit);
WHERE
WR1:
'ENGINEERING PROPERTIES SCHEMA.ENERGY UNIT' IN
TYPEOF (SELF\measire with unit.unit component);
END ENTITY;

ENTITY-@énergy unit
SUBERYPE OF (derived unit);
WHERE
WR1:
derive dimensional exponents (SELF) =
difmensions_ for si unit(si unit name.joule);
END ENTITY;

ENTITY si_energy unit
SUBTYPE OF (energy unit,si unit);
WHERE
WR1: SELF\si unit.name = si unit name.joule;
WR2: NOT EXISTS(SELF\derived unit.name);
END ENTITY;

ENTITY environment;
syntactic representation : generic variable;
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semantics : variable semantics;
END ENTITY;

ENTITY equals expression
SUBTYPE OF (binary boolean expression);
END ENTITY;

ENTITY event occurrence;

1d : 1dentilifiery,

name : label;

description : OPTIONAL text;
END ENTITY;

ENTITY event occurrence assignment

ABSTRACT SUPERTYPE;
assigned event occurrence : event occurrence;
role : event occurrence role;

END ENTITY;

ENTITY event occurrence role;
name : label;
description : OPTIONAL text;
END ENTITY;

ENTITY executed action
SUBTYPE OF (action);
END ENTITY;

ENTITY exp function
SUBTYPE OF (unary function call);
END ENTITY;

ENTITY expanded uncertainty

SUBTYPE OF (standard uncertainty);
coverage factor : REAL;

END ENTITY;

ENTITY explicit table functiom

ABSTRACT SUPERTYPE OF (ONEOE[listed real data, listed integer data,

lilsted logical data, listed_st¥ing data, listed complex number data, listed data,
edternally listed data, linkarized table function, basic sparse matrix))

SUBTYPE OF (maths fungtion);

index base : zergoler one;
shape : LIST [1x2] OF positive integer;
END ENTITY;

ENTITY expression

ABSTRACT SUPERTYPE OF (ONEOF (numeric expression, boolean expression,
sfring_ expression))

SUBTYPEQF (generic expression);

END ENTTTY;

ENTYTY expression denoted function

SUBTYPE OF (maths function, unary generic expression);
DERIVE

expr : generic expression := SELF\unary generic expression.operand;
WHERE
WR1:
schema prefix + 'FUNCTION SPACE' IN TYPEOF (values space of (expr));
END ENTITY;

ENTITY extended tuple space

SUBTYPE OF (maths space, generic literal);
base : product space;
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extender : maths_ space;

WHERE
WR1:
expression is constant (base) AND expression is constant (extender);
WR2 :
no cyclic space reference (SELF, []);
WR3:

extender <> the empty space;

END ENTITY;

ENTITY extension
SUBTYPE OF (derived shape aspect);
WHERE
WR1:
SIZEOF (SELF\derived shape aspect.deriving relationships) =\1;
END ENTITY;

ENTITY external identification assignment

ABSTRACT SUPERTYPE

SUBTYPE OF (identification assignment);
source : external source;

END ENTITY;

ENTITY external referent assignment
ABSTRACT SUPERTYPE;

assigned name : label;
DERIVE
role : object role := get role(SELF);
UNIQUE
UR1 : assigned name;
WHERE
WR1:
SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'ROLE ASSOCIATION.ITEM WITH ROLE'M\ <= 1;
END ENTITY;

ENTITY external source;

source id : source itém;
DERIVE

description : tex&M: = get description value (SELF);
WHERE

WR1:

SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'DESCRIPTION ATTRIBUTE.DESCRIBED ITEM')) <= 1;

END ENTITY;

ENTITY exXtfernal source relationship;

name): label;

description : OPTIONAL text;

Felating source : external source;

related source : external source;
END ENTITY;

ENTITY externally defined action property
SURTYPE QOF (action I\T(\I\DY‘"‘ L ternallss defined 'ifom\'-

END ENTITY; B

ENTITY externally defined class
SUBTYPE OF (class, externally defined item);
END ENTITY;

ENTITY externally defined engineering property

SUBTYPE OF (material property, externally defined item);
END ENTITY;
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ENTITY externally defined item;
item id : source_ item;
source : external source;

END ENTITY;

ENTITY externally defined item relationship;
name : label;

description : OPTIONAL Text;

relating item : externally defined item;

related item : externally defined item;
END ENTITY;

ENTITY externally listed data
SUBTYPE OF (explicit table function, generic literal,
eqdternally defined item);

value range : maths space;
WHERE

WRI1:

expression is constant (value range);

END ENTITY;

ENTITY finite function
SUBTYPE OF (maths function, generic literal);
pairs : SET [1:?] OF LIST [2:2] OF maths value;
WHERE
WR1:
VALUE UNIQUE (list selected components (pairssy 1));
END ENTITY;

ENTITY finite integer interval

SUBTYPE OF (maths space, generic literalqy
min : INTEGER;
max : INTEGER;

DERIVE
size : positive integer := max(5 min + 1;
WHERE
WR1:
min <= max;
END ENTITY;

ENTITY finite real interval
SUBTYPE OF (maths sp&ee, generic literal);
min : REAL;
min closure : oOpen closed;
max : REAL;
max closure”: open closed;
WHERE
WR1:
mins< max;
END ENTTTY;

ENTYTY finite space
SUBTYPE OF (maths space, generic literal);

membexr - SET OF math XT,’-‘!"'\'ID"
WHERE
WR1:
VALUE UNIQUE (members) ;
WR2 :

SIZEOF (QUERY (expr <* QUERY (member <* members |
('ENGINEERING_PROPERTIES_SCHEMA.GENERIC_EXPRESSION' IN TYPEOF (member))) | NOT
expression is constant (expr))) = 0;

WR3:

no cyclic space reference (SELF, []);
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END ENTITY;

ENTITY flatness tolerance
SUBTYPE OF (geometric_ tolerance);
WHERE
WR1:
NOT ('ENGINEERING PROPERTIES SCHEMA.' +
'GEOMETRIC TOLERANCE WITH DATUM REFERENCE' IN TYPEOF (SELF));

END ENTITY;

ENTITY force measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING PROPERTIES SCHEMA.FORCE UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY force unit
SUBTYPE OF (derived unit);
WHERE
WR1:
derive dimensional exponents (SELF) =
dimensions_for si unit(si unit name.newton);
END ENTITY;

ENTITY si force unit
SUBTYPE OF (force unit,si unit);

WHERE
WR1: SELF\si unit.name = si unit name)néwton;
WR2: NOT EXISTS(SELF\derived unit.name);

END ENTITY;

ENTITY format function
SUBTYPE OF (string expressions\binary generic expression);
DERIVE
value to format : generiC expression :=
SELF\binary generic expression.operands([1l];
format string : genéric expression
SELF\binary generic expression.operands[2];
WHERE
WR1:
('"ENGINEERING PROPERTIES SCHEMA.NUMERIC EXPRESSION' IN
TYPEOF (value to-~format)) AND ('ENGINEERING PROPERTIES SCHEMA.STRING EXPRESSION'
IN TYPEOF (format/ string));
END ENTITY;

I~

ENTITY-founded item;
ENDABNTITY ;

ENTITY free variable semantics
SUBTYPE OF (variable semantics);

END ENTITY;
ENTITY 'FY‘Q(ITIQT\(‘K measure with unit
SUBTYPE OF (measure with unit);
WHERE

WR1:

'ENGINEERING PROPERTIES SCHEMA.FREQUENCY UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY frequency unit
SUBTYPE OF (derived unit);
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WHERE
WR1:
derive dimensional exponents (SELF) =
dimensions_ for si unit(si unit name.hertz);
END ENTITY;

ENTITY si_ frequency unit
SUBTYPE OF (frequency unit,si unit);

WHERE
WR1: SELF\si unit.name = si unit name.hertz;
WR2: NOT EXISTS (SELF\derived unit.name);
END_ENTITY;

ENTITY function application
SUBTYPE OF (multiple arity generic expression);
func : maths function select;

arguments : LIST [1:?] OF maths expression;
DERIVE
SELF\multiple arity generic expression.operands : LIST [2:?]4\OF
ggneric_expression := [ convert to maths function (func) ] +
cgdnvert to operands (arguments);
WHERE
WR1:

function applicability(func, arguments);
END ENTITY;

ENTITY function space
SUBTYPE OF (maths space, generic literal);

domain constraint : space constraint type;
domain argument : maths space;
range constraint : space constraint type;
range_ argument : maths space;

WHERE
WR1:

expression is constant (domaingdargument) AND
edpression_ is constant (range argument);
WR2:

(domain argument <> theyxempty space) AND (range argument <>
the empty space);
WR3:

(domain_ constraint{ <> sc_member) OR NOT member of (the empty space,
ddmain argument) ;
WR4 :

(range constraint <> sc member) OR NOT member of (the empty space,
rgnge argument) ;
WRS5:

NOT (any_space satisfies(domain constraint, domain argument) AND
anly space_satisfies(range constraint, range argument));
END ENTITX?

ENTITY functionally defined transformation;
name : label;
description : OPTIONAL text;

END ENTITY;

ENTITY general linear function
SUBTYPE OF (maths function, unary generic expression);
SELF\unary generic expression.operand : maths function;

sum_index : one or two;
DERIVE

mat : maths function := SELF\unary generic expression.operand;
WHERE

WR1:

function is 2d table (mat);
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WR2 :
(space _dimension (mat.range) = 1) AND subspace of es(factorl (mat.range),
es_numbers) ;
END ENTITY;

ENTITY general property;
id : identifier;
name : label;

description : OPTIONAL Text;
END ENTITY;

ENTITY generic_ expression

ABSTRACT SUPERTYPE OF (ONEOF (simple generic expression,
unary generic expression, binary generic expression,
multiple arity generic expression));

WHERE

WR1:
is _acyclic (SELF) ;
END ENTITY;

ENTITY generic literal

ABSTRACT SUPERTYPE

SUBTYPE OF (simple generic expression);
END ENTITY;

ENTITY generic variable
ABSTRACT SUPERTYPE
SUBTYPE OF (simple generic expression);
INVERSE
interpretation : environment FOR syntactic representation;
END ENTITY;

ENTITY geometric alignment
SUBTYPE OF (derived shape aspecd)y
WHERE
WR1:
SIZEOF (SELF\derived shape aspect.deriving relationships) > 1;
END ENTITY;

ENTITY geometric intexsection
SUBTYPE OF (derived_shape aspect);
WHERE
WR1:
SIZEOEA(SELF\derived shape aspect.deriving relationships) > 1;
END ENTITY;

ENTITY gedmetric representation context
SUBTYPE)DOF (representation context);

eoordinate space dimension : dimension_ count;
ENDAENTITY;

ENTITY geometric representation item
SUPERTYPE OF (ONEOF (point, direction, vector, placement,

cartesian transformation operator, curve, surface, volume))
SIIRTYPE OF (Y‘QI\Y‘D entation 'i‘?—om\'-

DERIVE

dim : dimension count := dimension of (SELF);
WHERE

WR1:

SIZEOF (QUERY (using rep <* using representations (SELF) | NOT
('ENGINEERING_PROPERTIES_SCHEMA.GEOMETRIC_REPRESENTATION_CONTEXT' IN
TYPEOF (using rep.context of items)))) = 0;

END ENTITY;
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ENTITY geometric tolerance;

name : label;

description : text;

magnitude : measure with unit;

toleranced shape aspect : shape aspect;
WHERE

WR1:

('"NUMBER' IN TYPEOF (magnitude\measure with unit.value component)) AND

(fagnitude\measure with unit.value component >= 0.00000);
END ENTITY;

ENTITY geometric tolerance relationship;

name : label;

description : text;

relating geometric tolerance : geometric tolerance;
related geometric tolerance : geometric_ tolerance;

END ENTITY;

ENTITY geometric tolerance with datum reference
SUBTYPE OF (geometric_ tolerance);

datum system : SET [1:?] OF datum reference;
END ENTITY;

ENTITY geometric tolerance with defined unit
SUBTYPE OF (geometric tolerance);

unit size : measure with unit;
WHERE

WR1 :

('"NUMBER' IN TYPEOF(unit_size\measure_with_unit.value_component)) AND

(Unit size\measure with unit.value component >{0*00000);
END ENTITY;

ENTITY global uncertainty assigned confgext
SUBTYPE OF (representation context);

uncertainty : SET [1:?] OF uncerfainty measure with unit;
END ENTITY;

ENTITY global unit assigned cehtext

SUBTYPE OF (representation scbntext);
units : SET [1:?] OF undiw);

END ENTITY;

ENTITY group;

name : label;
description : OPTIONAL text;
DERIVE
id : identifier := get id value (SELF);
WHERE
WR1:
S&ZEOQOF (USEDIN (SELF, 'ENGINEERING_PROPERTIES_SCHEMA.' +
'ID_ATTRIBUTE.IDENTIFIED_ITEM')) <= 1;
END &ENTITY;

ENTITY group assignment
ABSTRACT QTTDF‘D'T‘VDF"-

assigned group : group;
DERIVE

role : object role := get role(SELF);
WHERE

WR1:

SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'ROLE_ASSOCIATION.ITEM WITH ROLE')) <= 1;

END ENTITY;
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ENTITY group relationship;
name : label;
description : OPTIONAL text;
relating group : group;
related group : group;

END ENTITY;

ENTITY homogeneous linear function

SUBTYPE OF (maths_function, unary generic_expression);
SELF\unary generic expression.operand : maths function;

sum_index : one_ or_ two;
DERIVE
mat : maths function := SELF\unary generic expression.operand;
WHERE
WR1:
function is 2d table (mat);
WR2 :
(space dimension (mat.range) = 1) AND subspace of es(factorl (mat.range)
es_numbers) ;
END ENTITY;

ENTITY hyperbola
SUBTYPE OF (conic);

semi axis : positive length measure;
semi imag axis : positive length measure;
END ENTITY;

ENTITY id attribute;

attribute value : identifier;
identified item : id attribute selé&cty
END ENTITY;

ENTITY identification assignment
ABSTRACT SUPERTYPE;
assigned id : identifier;
role : identification_ rol@y
END ENTITY;

ENTITY identification dssignment relationship;

name : label;

description : ORTIONAL text;

relating identification assignment : identification assignment;

related identification assignment : identification assignment;
END ENTITY;

ENTITY identification role;
names<*/label;
descpiption : OPTIONAL text;
ENDABNTITY ;

ENTITY illuminance measure with unit
SUBTYPE OF (measure with unit);
WHERE

WR1:
TENGCINEERING PROPERTIES SCHEMA TLILIIMINANCE TUNIT' TN

TYPEOF (SELF\measure with unit.unit component) ;
END ENTITY;

ENTITY illuminance unit
SUBTYPE OF (derived unit);
WHERE
WR1:
derive dimensional exponents (SELF) =
dimensions_for si unit(si unit name.lux);

© 1S0 2011 — All rights reserved 39


https://standardsiso.com/api/?name=c5fc4ae2747425f47ddec09ef023712f

ISO 10303-235:2009/Cor.1:2011(E)

END ENTITY;

ENTITY si illuminance unit
SUBTYPE OF (illuminance unit,si unit);

WHERE
WR1: SELF\si unit.name = si unit name.lux;
WR2: NOT EXISTS (SELF\derived unit.name);
END ENTITY;

ENTITY imported curve function
SUBTYPE OF (maths function, generic literal);

geometry : curve;
parametric domain : tuple space;
WHERE
WR1:
expression is constant (parametric domain);
END ENTITY;

ENTITY imported point function

SUBTYPE OF (maths function, generic literal);
geometry : point;

END ENTITY;

ENTITY imported surface function
SUBTYPE OF (maths function, generic literal);

geometry : surface;
parametric _domain : tuple space;
WHERE
WRI1:
expression is constant (parametric doméibnw) ;
END ENTITY;

ENTITY imported volume function
SUBTYPE OF (maths function, generic Iiteral);
geometry : volume;
parametric_domain : tuple spacé&j
WHERE
WR1:
expression is constantlparametric domain);
END ENTITY;

ENTITY index expressiQn
SUBTYPE OF (string eXpression, binary generic expression);

DERIVE
operand : genekit expression := SELF\binary generic expression.operands[1l];
index : geneftilc expression := SELF\binary generic expression.operands[2];
WHERE
WR1:

('"ENGINEERING PROPERTIES SCHEMA.STRING EXPRESSION' IN TYPEOF (operand))
AND ('ENGINEERING PROPERTIES SCHEMA.NUMERIC EXPRESSION' IN TYPEOF (index));

WRZ™:
Is _int expr (index);
ENDVENTITY;
ENTITY inductance measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:

'ENGINEERING PROPERTIES SCHEMA.INDUCTANCE UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY inductance unit
SUBTYPE OF (derived unit);
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WHERE
WR1:
derive dimensional exponents (SELF) =
dimensions_ for si unit(si unit name.henry);
END ENTITY;

ENTITY si_inductance unit
SUBTYPE OF (inductance_unit,si unit);

WHERE
WR1: SELF\si unit.name = si unit name.henry;
WR2: NOT EXISTS (SELF\derived unit.name);

END ENTITY;

ENTITY intiliteral

SUBTYPE OF (literal number);
SELF\literal_number.the_value : INTEGER;

END ENTITY;

ENTITY int numeric_ variable
SUBTYPE OF (numeric variable);
END ENTITY;

ENTITY int value function
SUBTYPE OF (value function);
END ENTITY;

ENTITY integer defined function
ABSTRACT SUPERTYPE

SUBTYPE OF (numeric defined function);
END ENTITY;

ENTITY integer interval from min

SUBTYPE OF (maths space, generic ¢iteral);
min : INTEGER;

END ENTITY;

ENTITY integer interval to-max

SUBTYPE OF (maths spacewxlgeneric literal);
max : INTEGER;

END ENTITY;

ENTITY integer tuple literal
SUBTYPE OF (geferic literal);

lit value~% JLIST [1:?] OF INTEGER;
END ENTITY;

ENTITY dinterval expression
SUBTYPEDOF (boolean expression, multiple arity generic expression);
DEREVE
interval low : generic expression :=
SEIF\multiple arity generic expression.operands([1l];
interval item : generic_ expression :=
SELF\multiple arity generic expression.operands[2];

interval high : generic expression :=
SELE m11'|1-'il'\'|ﬂ arit r_“rohor'ir‘ SxXpre ion r\I\DY‘:Y\H [?]'-
WHERE
WR1I:

(('ENGINEERING_PROPERTIES_SCHEMA.EXPRESSION' IN TYPEOF(interval_low))
AND ('ENGINEERINGfPROPERTIE878CHEMA.EXPRESSION' IN TYPEOF(intervaliitem))) AND
('ENGINEERING_PROPERTIES_SCHEMA.EXPRESSION' IN TYPEOF(interval_high));
WR2 :
(('ENGINEERING_PROPERTIES_SCHEMA.STRING_EXPRESSION' IN
TYPEOF(SELF.intervalilow)) AND ('ENGINEERINGﬁPROPERTIE878CHEMA.STRINGfEXPRESSION'
IN TYPEOF(SELF.interval_high))) AND
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('"ENGINEERING PROPERTIES SCHEMA.STRING EXPRESSION' IN TYPEOF (SELF.interval item))

OR

( ('ENGINEERING PROPERTIES SCHEMA.STRING EXPRESSION' IN

TYPEOF (SELF.interval low)) AND
('ENGINEERING_PROPERTIES_SCHEMA.NUMERIC_EXPRESSION' IN
TYPEOF (SELF.interval item))) AND
('ENGINEERING_PROPERTIES_SCHEMA.NUMERIC_EXPRESSION' IN
TYPEOF (SELF.interval high));

END ENTITY;

ENTITY item defined transformation;

name : label;

description : OPTIONAL text;

transform item 1 : representation item;

transform item 2 : representation item;
END ENTITY;

ENTITY item identified representation usage;

name : label;

description : OPTIONAL text;

definition : represented definition;

used representation : representation;

identified item : representation item;
WHERE

WR1:

SELF.used representation IN using representatidns (SELF.identified item);
END ENTITY;

ENTITY language
SUBTYPE OF (group):;
WHERE
WR1:
(SIZEOF (QUERY (ca <* USEDIN(SELF, ("ENGINEERING PROPERTIES SCHEMA.' +

'CLASSIFICATION_ASSIGNMENT.' + 'ASSIGNED_CLASS')I
('ENGINEERINGfPROPERTIE878CHEMA.' + 'LANGUAGEiASSIGNMENT' IN TYPEOF (ca)))) > 0)
OR (SIZEOF (QUERY (aca <* USEDIN (SELF, 'ENGINEERING_PROPERTIES_SCHEMA.' +
'ATTRIBUTE_CLASSIFICATION_ASSIGNMENT.' + 'ASSIGNED_CLASS')I
('ENGINEERING_PROPERTIES_SCHEMA.' + 'ATTRIBUTE_LANGUAGE_ASSIGNMENT' IN
TYPEOF (aca)))) > 0);

END ENTITY;

TY

ENTITY language_ assignment
SUBTYPE OF (classification assignment);
items : SET [1:?]8OF language item;
WHERE
WR1:
'ENGINEERING PROPERTIES_SCHEMA.‘ + 'LANGUAGE' IN

PEOF (SELF.assighed class);
WR2 :
SELEWrole.name = 'language';
WR3:

SIZEOF (SELF.items) = SIZEOF (QUERY (i <* SELF.items]|
ENGINEERING_PROPERTIES_SCHEMA.' + 'REPRESENTATION' IN TYPEOF (i)) AND
\repvresentation.name = 'document content')));

END ENTITY;
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ENTITY length function

SUBTYPE OF (numeric_ expression, unary generic expression);
SELF\unary generic expression.operand : string expression;

END ENTITY;

ENTITY length measure with unit
SUBTYPE OF (measure with unit);
WHERE

WR1:
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'"ENGINEERING PROPERTIES SCHEMA.LENGTH UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY length unit
SUBTYPE OF (named unit);
WHERE

WR1:

(CCCC(oELF\named _unit.dimensions.length exponent = 1.UUUUD) AND
(SELF\named unit.dimensions.mass exponent = 0.00000)) AND
(SELF\named unit.dimensions.time exponent = 0.00000)) AND
(SELF\named unit.dimensions.electric current exponent = 0.00000)) AND
(SELF\named unit.dimensions.thermodynamic temperature exponent = 0.00000)) AND
(SELF\named unit.dimensions.amount of substance exponent = 0.00000)) AND
(SELF\named unit.dimensions.luminous_intensity exponent = 0.00000);

END ENTITY;

ENTITY like expression

SUBTYPE OF (comparison expression);

WHERE

WR1:
('ENGINEERINGfPROPERTIE878CHEMA.STRINGfEXPRESSION‘ IN

TYPEOF (SELF\comparison expression.operands[1])) AND
('ENGINEERING_PROPERTIES_SCHEMA.STRING_EXPRESSION' In
TYPEOF (SELF\comparison expression.operands[2]));

END ENTITY;

ENTITY limits and fits;

form variance : label;
zone variance : label;
grade : label;
source : text;

END ENTITY;

ENTITY line
SUBTYPE OF (curve);

pnt : cartesian point;
dir : vector;
WHERE
WR1:
dir.dim = pnt.dim;
END ENTITY;

ENTITY lineaxizked table function
SUPERTYPE OF\/ONEOF (standard table function, regular table function,
triangular matrix, symmetric matrix, banded matrix))
SUBTYPENOF (explicit table function, unary generic_ expression);
SELFYunary generic expression.operand : maths function;
fipst : INTEGER;
DERIVE
source : maths function := SELF\unary generic expression.operand;
WHERE
WR1:

function is 1d array (source);
WR2:

member of (first, source.domain);
END_ENTITY;

ENTITY listed complex number data
SUBTYPE OF (explicit table function, generic literal);
values : LIST [2:?] OF REAL;
DERIVE
SELF\explicit table function.shape : LIST [1:?] OF positive integer := [
SIZEOF (values) DIV 2 1;
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WHERE
WR1:
NOT ODD (SIZEOF (values));
END ENTITY;

ENTITY listed data
SUBTYPE OF (explicit table function, generic literal);
values : LIST [1:?] OF maths value;

value range : maths_space;
DERIVE

SELF\explicit table function.shape : LIST [1:?] OF positive integer := [
SIUZEOF (values) 1];

WHERE
WR1:
expression is constant (value range);
WR2:
SIZEOF (QUERY (val <* values| NOT member of (val, value range))N—= 0;

END ENTITY;

ENTITY listed integer data
SUBTYPE OF (explicit table function, generic literal);
values : LIST [1l:?] OF INTEGER;
DERIVE
SELF\explicit table function.shape : LIST [1:?] OF positive integer := [
SYZEOF (values) ];
END ENTITY;

ENTITY listed logical data
SUBTYPE OF (explicit table function, generic/teral);
values : LIST [1:?] OF LOGICAL;
DERIVE
SELF\explicit table function.shape : @IST [1:?] OF positive integer := [
SUZEQOF (values) ];
END ENTITY;

ENTITY listed product space
SUBTYPE OF (maths space, genericwliteral);
factors : LIST OF maths spate;

WHERE
WR1:
SIZEOF (QUERY (spack )<* factors| NOT expression is constant (space))) = 0;
WR2 :
no cyclic spacé&~reference (SELF, []);
WR3:

NOT (the empty space IN factors);
END ENTITY;

ENTITY listed) real data
SUBTYPE OE\(explicit table function, generic literal);
values\: LIST [1:?] OF REAL;
DERIVE
SELF\explicit table function.shape : LIST [1:?] OF positive integer
SUZEQF\(values) ];
END ENTITY;

—

ENTITY listed string data
SUBTYPE OF (explicit table function, generic literal);
values : LIST [1:?] OF STRING;
DERIVE
SELF\explicit table function.shape : LIST [1:?] OF positive integer := [
SIZEOF (values) 1;
END ENTITY;

ENTITY literal number
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ABSTRACT SUPERTYPE OF (ONEOF (int literal, real literal))

SUBTYPE OF (simple numeric expression, generic literal);
the value : NUMBER;

END ENTITY;

ENTITY local time;
hour component : hour in day;
minute component : OPTIONAL minute in hour;

second component : OFPTIONAL second 1n minute;
zone : coordinated universal time offset;
WHERE
WR1:
valid time (SELF);
END ENTITY;

ENTITY location;

id : identifier;

name : label;

description : OPTIONAL text;
END ENTITY;

ENTITY location assignment
ABSTRACT SUPERTYPE;
id : identifier;
name : label;
description : OPTIONAL text;
assigned location : location;
role : location role;
END ENTITY;

ENTITY location relationship;
id : identifier;

name : label;

description : OPTIONAL text;

relating location : locatien;

related location : locati@n;
END ENTITY;

ENTITY location represéntation assignment
ABSTRACT SUPERTYPE;

id : identifiers;

name : label;

description SV OPTIONAL text;

represented location : location;

role : location representation role;
END ENTITY;

ENTITY-Docation representation role;
i/ identifier;
hame : label;
description : OPTIONAL text;

END ENTITY;

ENTITY location role;

1id - 'ir‘]an‘i"i'F'iD'r'-

name : label;

description : OPTIONAL text;
END ENTITY;

ENTITY loglO_ function
SUBTYPE OF (unary function call);
END ENTITY;

ENTITY log2 function
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SUBTYPE OF (unary function call);
END ENTITY;

ENTITY log function
SUBTYPE OF (unary function call);
END ENTITY;

ENTITY logical literal

oUBTYPE OF (generlc_ilterai);
1it value : LOGICAL;
END ENTITY;

ENTITY luminous flux measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING_PROPERTIES_SCHEMA.LUMINOUS_FLUX_UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY luminous flux unit
SUBTYPE OF (named unit);
WHERE
WR1:
derive dimensional exponents (SELF) =
dijmensions for si unit(si unit name.lumen);
END ENTITY;

ENTITY luminous_intensity measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING PROPERTIES SCHEMA.LUMINOUS INTENSITY UNIT' IN
TYPEOF (SELF\measure with unit.unit compehent) ;
END ENTITY;

ENTITY luminous_ intensity unit

SUBTYPE OF (named unit);

WHERE

WR1:
((((((SELF\named uhit.dimensions.length exponent = 0.00000) AND

ELF\named unit.dimensi@ns.mass exponent = 0.00000)) AND

ELF\named unit.dimensiens.time exponent = 0.00000)) AND

ELF\named unit.dimensions.electric current exponent = 0.00000)) AND
ELF\named unit.diménsions.thermodynamic temperature exponent = 0.00000)) AND
ELF\named unit.dimensions.amount of substance exponent = 0.00000)) AND
ELF\named unit,dimensions.luminous intensity exponent = 1.00000);

END ENTITY;

LW W W W in

ENTITY magnetic flux density measure with unit
SUBTYREYOF (measure with unit);

WHERE
WR1:
'ENGINEERING PROPERTIES SCHEMA.MAGNETIC FLUX DENSITY UNIT' IN
TYREQF (SELEF\measure with unit unit r‘r\mpr\ﬂorﬁ—\"
END ENTITY;

ENTITY magnetic flux density unit
SUBTYPE OF (derived unit);
WHERE
WR1:
derive dimensional exponents (SELF) =
dimensions for si unit(si unit name.tesla);
END ENTITY;
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ENTITY si magnetic flux density unit
SUBTYPE OF (magnetic flux density unit,si unit);

WHERE
WR1: SELF\si unit.name = si unit name.tesla;
WR2: NOT EXISTS(SELF\derived_unit.name);

END ENTITY;

ENTITY magnetic rluX measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING PROPERTIES SCHEMA.MAGNETIC FLUX UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY magnetic flux unit
SUBTYPE OF (derived unit);
WHERE
WR1:
derive dimensional exponents (SELF) =
dimensions for si unit(si unit name.weber);
END ENTITY;

ENTITY si magnetic flux unit
SUBTYPE OF (magnetic flux unit,si unit);

WHERE
WR1: SELF\si unit.name = si unit name.webe¥;
WR2: NOT EXISTS (SELF\derived unit.name)

END ENTITY;

ENTITY mapped item
SUBTYPE OF (representation item);

mapping source : representatdon map;
mapping target : representation item;
WHERE
WR1:
acyclic mapped repkiesentation(using representations (SELF), [ SELF 1);
END ENTITY;

ENTITY mass measure_with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING_PROPERTIES_SCHEMA.MASS_UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTETY mass unit
SUBTYPE OF (named unit);
WHERE
WR1:
((((((SELF\named unit.dimensions.length exponent = 0.00000) AND
(SELF\named unit.dimensions.mass_ exponent 1.00000)) AND

(SELEF\named unit dimension time o I\r\ﬂorﬁ— =0 _00000V) 2AND
(SELF\named unit.dimensions.electric current exponent = 0.00000)) AND
(SELF\named unit.dimensions.thermodynamic temperature exponent = 0.00000)) AND
(SELF\named unit.dimensions.amount of substance exponent = 0.00000)) AND
(SELF\named unit.dimensions.luminous intensity exponent = 0.00000);

END ENTITY;

ENTITY material designation;

name : label;
definitions : SET [1:?] OF characterized definition;
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END ENTITY;

ENTITY material designation characterization;
name : label;
description : text;
designation : material designation;
property : characterized material property;
END ENTITY;

TY
'H
'H

b3
'H

TY

Sgq
rg
r4
gg

ENTITY material property
SUBTYPE OF (property definition);
UNIQUE

UR1l : SELF\property definition.name, SELF\property definition.definition;
WHERE

WR1:

('"ENGINEERING PROPERTIES SCHEMA.CHARACTERIZED OBJECT' IN

PEOF (SELF\property definition.definition)) OR (SIZEOF (bag to set (USEDIN (SELF,
NGINEERING PROPERTIES SCHEMA.' +
ROPERTY DEFINITION REPRESENTATION.DEFINITION')) - QUERY (temp <%
g_to set (USEDIN(SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
ROPERTY DEFINITION REPRESENTATION.DEFINITION')) |
ENGINEERING PROPERTIES SCHEMA.' + 'MATERIAL PROPERTY REPRESENTATION' IN
PEOF (temp)))) = 0);
END ENTITY;

ENTITY material property representation

SUBTYPE OF (property definition representation);
dependent environment : data environment;

END ENTITY;

ENTITY mathematical description;
described : maths expression;
describing : STRING;
encoding : label;

END ENTITY;

ENTITY maths boolean variable
SUBTYPE OF (maths variable, bgolean variable);
WHERE
WR1:
subspace of es(SELE\maths variable.values space, es booleans);
END ENTITY;

ENTITY maths enum diteral
SUBTYPE OF (generic literal);

lit value :.maths enum atom;
END ENTITY;

ENTITY maths function

ABSTRACT,SUPERTYPE OF (ONEOF (finite function, constant function,
lector{function, elementary function, restriction function,
packagdrig function, reindexed array function, series composed function,

P

rtdal derivzative function definite intearal function
7 - 7

abstracted expression function, expression denoted function,
imported point function, imported curve function, imported surface function,
imported volume function, application defined function))

48

SUBTYPE OF (generic expression);

DERIVE
domain : tuple space := derive function domain (SELF) ;
range : tuple space := derive function range (SELF);
END ENTITY;

rallel composed function, explicit table function, homogeneous linear function,
neral linear function, b spline basis, b spline function, rationalize function,
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ENTITY maths integer variable
SUBTYPE OF (maths variable, int numeric variable);
WHERE
WRI1:
subspace of es(SELF\maths variable.values space, es_integers);
END ENTITY;

ENTITY maths real variable

SUBTYPE OF (maths variable, real numeric variable);
WHERE
WRI1:
subspace of es(SELF\maths variable.values space, es_reals);
END ENTITY;

ENTITY maths space

ABSTRACT SUPERTYPE OF (ONEOF (elementary space, finite integer Aihbterval,
integer interval from min, integer interval to max, finite real (dnterval,
real interval from min, real interval to max, cartesian complex lmumber region,
polar complex number region, finite space, uniform product spéce,
listed product space, extended tuple space, function space))

SUBTYPE OF (generic expression);

END ENTITY;

ENTITY maths string variable
SUBTYPE OF (maths variable, string variable);
WHERE
WRI1:
subspace of es(SELF\maths variable,values space, es_strings);
END ENTITY;

ENTITY maths tuple literal
SUBTYPE OF (generic literal);

lit value : LIST OF maths valuey
END ENTITY;

ENTITY maths value qualificg&ion;
name : label;
description : text;
qualified maths valie : maths value with unit;
qualifiers : SET«[3:?] OF value qualifier;
WHERE
WR1:
SIZEOF (QUERY (temp <* qualifiers]|
("ENGINEERING PRQPERTIES SCHEMA.PRECISION QUALIFIER' IN TYPEOF (temp)))) < 2;
END ENTITY;

ENTITY maths value representation item
SUBTYPEDOF (representation item, maths value with unit);
ENDABNTITY ;

ENTITY maths value with unit;
value component : maths value;
unit component : unit;

END ENTITY;

ENTITY maths variable
SUBTYPE OF (generic variable);
values space : maths space;
name : label;
WHERE
WR1:
expression is constant (values_ space);
END ENTITY;
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ENTITY maximum function
SUBTYPE OF (multiple arity function call);
END ENTITY;

ENTITY measure qualification;
name : label;
description : text;

qualified measure : measure with unit;
qualiTtiers : oSkET [Ll:Y] OF value qualiTrler;
WHERE
WR1:
SIZEOF (QUERY (temp <* qualifiers|
('[ENGINEERING PROPERTIES SCHEMA.PRECISION QUALIFIER' IN TYPEOF (temp)))) < 2;
END ENTITY;

ENTITY measure representation item
SUBTYPE OF (representation item, measure with unit);
END ENTITY;

ENTITY measure with unit

SUPERTYPE OF (ONEOF (length measure with unit, mass measure with unit,

tijme measure with unit, electric current measure with unit,

thHermodynamic temperature measure with unit,
cglsius_temperature measure with unit, amount of substancemeasure with unit,
Ilyminous intensity measure with unit, plane angle measufe)with unit,

sdlid angle measure with unit, area measure with unit,“3¥olume measure with unit,
rgtio measure with unit, acceleration measure with unit,
cgpacitance measure with unit, electric charge measure with unit,
cgdnductance measure with unit, electric potentia® measure with unit,

erfergy measure with unit, magnetic flux densityg)measure with unit,

fdrce measure with unit, illuminance measureswith unit,

irjductance measure with unit, luminous fluxXcmeasure with unit,
mggnetic flux measure with unit, power measure with unit,

prlessure measure with unit, resistance measure with unit,

vglocity measure with unit, absorbed ddse measure with unit,
rgdicactivity measure with unit, dosé&jequivalent measure with unit));

value component : measure value;
unit component : unit;
WHERE
WR1:
valid units (SELF);
END ENTITY;

ENTITY minimum function
SUBTYPE OF (multiple arity function call);
END ENTITY;

ENTITY minusZexpression
SUBTYPE OE\(binary numeric expression);
END ENT&IY;

ENTI¥¥"minus_function
SUBTYPE OF (unary function call);
END ENTITY;

ENTITY mod expression
SUBTYPE OF (binary numeric expression);
END ENTITY;

ENTITY modified geometric tolerance

SUBTYPE OF (geometric_ tolerance);
modifier : limit condition;

END ENTITY;
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ENTITY mult expression
SUBTYPE OF (multiple arity numeric expression);
END ENTITY;

ENTITY multi language attribute assignment
SUBTYPE OF (attribute value assignment);
items : SET [1:?] OF multi language attribute item;

DERIVE
Tanguage : label := get multl language (SELF);
WHERE
WR1:
SELF\attribute value assignment.role.name = 'alternate language;
WR2 :
(SIZEOF (USEDIN (SELF.items[1],
'ENGINEERING PROPERTIES SCHEMA.ATTRIBUTE LANGUAGE ASSIGNMENT.ITEMS'))_J= 1) AND
(SIZEOF (QUERY (ala <* USEDIN(SELF.items[1l], 'ENGINEERING PROPERTIES/)SCHEMA.' +
'ATTRIBUTE LANGUAGE ASSIGNMENT.' + 'ITEMS')| (ala.attribute name(s
'attribute value'))) = 1);
END ENTITY;

ENTITY multiple arity boolean expression
ABSTRACT SUPERTYPE OF (ONEOF (and expression, or expression))
SUBTYPE OF (boolean expression, multiple arity gen€xdc expression);
SELF\multiple arity generic expression.operands\: LIST [2:?] OF
boolean expression;
END ENTITY;

ENTITY multiple arity function call

ABSTRACT SUPERTYPE OF (ONEOF (maximum fumc€tion, minimum function))
SUBTYPE OF (multiple arity numeric exgression);

END ENTITY;

ENTITY multiple arity generic expression
ABSTRACT SUPERTYPE
SUBTYPE OF (generic expression) ;

operands : LIST [2:?] OF (@eneric_expression;
END ENTITY;

ENTITY multiple arity “iumeric expression
ABSTRACT SUPERTYPE OFM(ONEOF (plus_expression, mult expression,
multiple arity functi@n) call))
SUBTYPE OF (numeric expression, multiple arity generic expression);
SELF\multiplelarity generic expression.operands : LIST [2:?] OF
numeric_expressien;
END ENTITY;

ENTITY name assignment
ABSTRAECT SUPERTYPE;

assigned name : label;
DERLVE

role : object role := get role(SELF);
WHERE

WR1:

SIZEOF (USEDIN (SELF, 'ENGINEERING_PROPERTIES_SCHEMA.' +
'ROLE 2ASSOCIATION ITEM WITH ROLE'T)) = ‘I'-

END ENTITY;

ENTITY name attribute;

attribute value : label;
named item : name attribute select;
END ENTITY;

ENTITY named unit
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SUPERTYPE OF (ONEOF (si unit, conversion based unit, context dependent unit)
ANDOR ONEOF (length unit, mass unit, time unit, electric current unit,
thermodynamic temperature unit, amount of substance unit, luminous_flux unit,
luminous intensity unit, plane angle unit, solid angle unit, ratio unit));

dimensions : dimensional exponents;

END ENTITY;

ENTITY not expression

SUBTYPE OF (unary boolean expression);
SELF\unary generic expression.operand : boolean expression;
END ENTITY;

ENTITY numeric defined function
ABSTRACT SUPERTYPE OF (ONEOF (integer defined function, real defined function))
SUBTYPE OF (numeric expression, defined function);

END ENTITY;

ENTITY numeric expression

ABSTRACT SUPERTYPE OF (ONEOF (simple numeric_ expression,

unlary numeric_expression, binary numeric_ expression,

myltiple arity numeric expression, length function, value functitn,
nuymeric defined function))

SUBTYPE OF (expression);

DERIVE
is _int : BOOLEAN := is int expr (SELF);
sgl mappable : BOOLEAN := is SQL mappable (SELF) s

END ENTITY;

ENTITY numeric variable
SUPERTYPE OF (ONEOF (int numeric variable, r€éal numeric variable))
SUBTYPE OF (simple numeric expression, variable);
WHERE

WR1:

('ENGINEERINGﬁPROPERTIE878CHEMA.INTiNUMERIC7VARIABLE' IN TYPEOF (SELF))

OH ('ENGINEERING_PROPERTIES_SCHEMA.REAL_NUMERIC_VARIABLE' IN TYPEOF (SELF)) ;
END ENTITY;

ENTITY object role;

name : label;

description : OPTIONAL«text;
END ENTITY;

ENTITY odd function
SUBTYPE OF (unary bodlean expression);

SELF\unary generic expression.operand : numeric expression;
WHERE
WR1:
is_int{expr (SELF);
END ENTITX?

ENTITY or expression
SUBT¥RE OF (multiple arity boolean expression);
ENDVENTITY;

ENTITY ordinal date

SUBTYPE OF (date);
day component : day in year number;
WHERE
WR1:
NOT leap year (SELF.year component) AND ((1 <= day component) AND
(day component <= 365)) OR leap year (SELF.year component) AND ((1 <=
day component) AND (day component <= 366));
END ENTITY;
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ENTITY organization;
id : OPTIONAL identifier;
name : label;
description : OPTIONAL text;
END ENTITY;

ENTITY organization assignment
ABSTRACT SUPERTYPE;

assigned organizatlon : organizatlon;
role : organization role;
END ENTITY;

ENTITY organization relationship;

name : label;

description : OPTIONAL text;

relating organization : organization;

related organization : organization;
END ENTITY;

ENTITY organization role;

name : label;
DERIVE
description : text := get description value (SELF) s
WHERE
WR1:
SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'DESCRIPTION ATTRIBUTE.DESCRIBED ITEM')) <= 1;
END ENTITY;
ENTITY organizational address
SUBTYPE OF (address):;
organizations : SET [1:?] OF or@ahization;
description : OPTIONAL text;
END ENTITY;
ENTITY organizational projedty
name : label;
description : OPTIONAL)text;
responsible organizdtions : SET [1:?] OF organization;
DERIVE
id : identifier(:¥ get id value (SELF);
WHERE
WR1:
SIZEOEAUSEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'ID ATTRIBUTE.TDENTIFIED ITEM')) <= 1;
END ENTITY;
ENTITY-Organizational project assignment
ABSTFRACT SUPERTYPE;
assigned organizational project : organizational project;
role : organizational project role;
END ENTITY;
ENTITY organizational project relationship;
name + labol -
description : OPTIONAL text;
relating organizational project : organizational project;
related organizational project : organizational project;
END ENTITY;

ENTITY organizational project role;
name : label;
description : OPTIONAL text;

END ENTITY;
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ENTITY oriented surface
SUBTYPE OF (surface);

orientation : BOOLEAN;
END ENTITY;

ENTITY parabola
SUBTYPE OF (conic);

g8
ol

il

focal dist : Iength measure;
WHERE
WR1:
focal dist <> 0.00000;
END_ENTITY;

ENTITY parallel composed function

SUBTYPE OF (maths function, multiple arity generic_ expression);
source of domain : maths space or function;
prep functions : LIST [1:?] OF maths function;
final function : maths function select;

DERIVE
SELF\multiple arity generic expression.operands : LIST [2x7?] OF
neric expression := convert to operands prcmfn (source of demain,
ep functions, final function);
WHERE
WRI1:
no cyclic domain reference (source of domain,{JSELF ]);
WR2:
expression is constant (domain_ from(sourcg of domain));
WR3:

parallel composed function domain check'¥domain from(source of domain),
ep_ functions);
WR4 :
parallel composed function compogability check (prep functions,
nal function);
END ENTITY;

ENTITY parallel offset
SUBTYPE OF (derived shape aspett);
offset : measure with unif;
WHERE
WR1:
SIZEOF (SELF\derived shape aspect.deriving relationships) = 1;
END ENTITY;

ENTITY parallelism-tolerance
SUBTYPE OF (geometric tolerance with datum reference);
WHERE
WR1:
SIZEOF (SELF\geometric tolerance with datum reference.datum system) < 3;
END ENT&IY;

ENTI¥¥. 'parametric_representation context
SUBTYPE OF (representation context);
END ENTITY;
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ENTITY partial derivative expression
SUBTYPE OF (unary generic_expression);
d variables : LIST [1:?] OF maths variable;

extension : extension options;
DERIVE

derivand : generic expression := SELF\unary generic expression.operand;
WHERE

WR1:

has values space (derivand) ;
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space_is continuum(values space of (derivand));

WR3:
SIZEQOF (QUERY

(vbl <* d variables| NOT subspace of (values space of (vbl),
= 0;

the reals) AND NOT subspace of (values space of (vbl), thg_complex_numbers)))

END ENTITY;

ENTITY partial derivative function

SUBTYPE OF (maths Tunction,
SELF\unary generic expression.operand
d variables LIST

extension extension options;
DERIVE
derivand maths function := SELF\unary generic expression.operand;
WHERE
WR1:
space_is continuum(derivand.range) ;
WR2 :
partial derivative check(derivand.domain, d variables);
END ENTITY;
ENTITY perpendicular to
SUBTYPE OF (derived shape aspect);
WHERE
WR1:
SIZEOF (SELF\derived shape aspect.deriving relationships) = 1;

END ENTITY;

ENTITY perpendicularity tolerance
SUBTYPE OF
WHERE

WR1:

SIZEOF (SELF\geometric tolemance with datum reference.datum system) <

END ENTITY;

ENTITY person;
id identifier;
last name OPTIONALylabel;
first name OPTIONAL label;

middle names ORTIONAL LIST [1:?] OF label;
prefix titles OPTIONAL LIST [1:?] OF label;
suffix titles OPTIONAL LIST [1:?] OF label;
WHERE
WR1:
EXISTS(last name) OR EXISTS(first name);
END ENTITY;

ENTITY-Person_and organization;
Ehe/ person person;

the organization organization;
DERIVE

name label := get name value (SELF) ;

description text := get description value (SELF) ;
WHERE

WR1:

unary_generlc_expres51on) 7

[1:?] OF input selector;

(geometric tolerance with datdm reference);

maths function;

SIZEOF (USEDIN (SELF,
'NAME_ATTRIBUTE.NAMED_ITEM'))
WR2 :
SIZEOF (USEDIN (SELF,
'DESCRIPTION_ATTRIBUTE.DESCRIBED_ITEM'))
END ENTITY;

<= 1;

<=

ENTITY person and organization assignment
ABSTRACT SUPERTYPE;
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assigned person and organization : person and organization;
role : person and organization role;
END ENTITY;

ENTITY person and organization role;
name : label;

DERIVE
description : text := get description value (SELF);
WHERE
WR1:
SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'JESCRIPTION ATTRIBUTE.DESCRIBED ITEM')) <= 1;
END ENTITY;

ENTITY person_assignment
ABSTRACT SUPERTYPE;
assigned person : person;
role : person_role;
END ENTITY;

ENTITY person_role;

name : label;
DERIVE

description : text := get description value (SELF);
WHERE

WR1:

SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIESXSCHEMA.' +

'EESCRIPTION_ATTRIBUTE.DESCRIBED_ITEM')) <= 1;
END ENTITY;

ENTITY person_ type;

id : identifier;

name : label;

description : OPTIONAL text;
END ENTITY;

ENTITY person type definition;

id : identifier;

name : label;

description : OPTIONAL«text;

formation : person type definition formation;
END ENTITY;

ENTITY person type-'definition formation;
id : identifienr;
name : labelf
description_: OPTIONAL text;
of person’type : person_type;
END ENTITX?

ENTITY person type definition relationship;
igs identifier;

mame : label;

description : OPTIONAL text;

Y‘D",’-‘l"“i'ﬁ(_‘,{ person L aat=t definition - person i Faay=) HD'F'ir\'i‘f-'ir\r\:

related person type definition : person type definition;
END ENTITY;

ENTITY personal address
SUBTYPE OF (address);
people : SET [1:?] OF person;
description : OPTIONAL text;
END ENTITY;
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ENTITY placement
SUPERTYPE OF (ONEOF (axisl placement, axis2 placement 2d, axis2 placement 3d))
SUBTYPE OF (geometric representation item);
location : cartesian point;
END ENTITY;

ENTITY plane
SUBTYPE OF (elementary surface);

END ENTITY;

ENTITY plane angle measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING PROPERTIES SCHEMA.PLANE ANGLE UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY plane angle unit

SUBTYPE OF (named unit);

WHERE

WR1:
((((((SELF\named unit.dimensions.length expoflert = 0.00000) AND

(SELF\named unit.dimensions.mass_ exponent = 0.00000))\AND
(SELF\named unit.dimensions.time exponent 0.00000)) AND
(SELF\named unit.dimensions.electric current expofient = 0.00000)) AND
(SELF\named unit.dimensions.thermodynamic tempé&rature exponent = 0.00000)) AND
(
(

SELF\named unit.dimensions.amount of substance exponent = 0.00000)) AND
SELF\named unit.dimensions.luminous intensity exponent = 0.00000);
END ENTITY;

ENTITY plus_expression
SUBTYPE OF (multiple arity numerig, expression);
END ENTITY;

ENTITY plus minus_ tolerancey;

range : tolerance methoel definition;

toleranced dimensionxiJ)dimensional characteristic;
UNIQUE

UR1 : toleranced.dimension;
END ENTITY;

ENTITY point

SUPERTYPE OE-~ONEOF (cartesian point, point on curve, point on surface,
point _in volume).)

SUBTYPE QF _JNgeometric representation item);

END ENTITY;

ENTETY point in volume
SUBTYPE OF (point);

basis volume : volume;

point parameter u : parameter value;
point parameter v : parameter value;
point parameter w : parameter value;

END ENTITY -

ENTITY point on_curve
SUBTYPE OF (point);

basis curve : curve;

point parameter : parameter value;
END ENTITY;

ENTITY point on surface
SUBTYPE OF (point);
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basis surface : surface;

point parameter u : parameter value;

point parameter v : parameter value;
END _ENTITY;

ENTITY polar complex number region
SUBTYPE OF (maths space, generic literal);
centre : complex number literal;

my
di]

C(Q

'g

0]

distance constralnt : real 1nterval;
direction constraint : finite real interval;
WHERE
WR1:
min exists (distance constraint) AND (real min(distance constraint) >=

.[o0000) ;

WR2 :
(-3.14159 <= direction constraint.min) AND (direction constrain€imin <

J14159);

WR3:
direction constraint.max - direction constraint.min <= 200000 *

J14159;

WR4 :
(direction constraint.max - direction constraint.min\§72.00000 *

14159) OR (direction constraint.min closure = open);

WR5:
((direction constraint.max - direction constraint.min < 2.00000 *

J14159) OR (direction constraint.max closure = open))“OR

irection constraint.min = -3.14159);
WR6:
(((real min(distance constraint) > 0.00000) OR
x exists(distance constraint)) OR (direction{eonstraint.max -
rection constraint.min < 2.00000 * 3.14159)), OR
irection constraint.max closure = open);
END ENTITY;

ENTITY polar point
SUBTYPE OF (cartesian point);

r : length measure;

theta : plane angle measuref
DERIVE

SELF\cartesian point.ceerdinates : LIST [1:3] OF length measure := [ r *
S(theta), r * SIN(theta) {;
WHERE

WR1:

r >= 0.000005

END ENTITY;

ENTITY positiof) tolerance
SUBTYPE OF .(geéometric_ tolerance);
WHERE
WR1:
NOT ('ENGINEERING PROPERTIES SCHEMA.' +
EOMETRIC TOLERANCE WITH DATUM REFERENCE' IN TYPEOF (SELF)) OR
IZEOF(SELF\geometric_ tolerance with datum reference.datum system) <= 3);
END ENTITY;
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ENTITY power expression
SUBTYPE OF (binary numeric expression);
END ENTITY;

ENTITY power measure with unit
SUBTYPE OF (measure with unit);
WHERE

WR1:
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'"ENGINEERING PROPERTIES SCHEMA.POWER UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY power unit
SUBTYPE OF (derived unit);
WHERE

WR1:

derive dimensional exponents (oLLk) =
dimensions for si unit(si unit name.watt);
END ENTITY;

ENTITY si power unit
SUBTYPE OF (power unit,si unit);

WHERE
WR1: SELF\si unit.name = si unit name.watt;
WR2: NOT EXISTS (SELF\derived unit.name);
END ENTITY;

ENTITY pre defined item;
name : label;
END ENTITY;

ENTITY precision qualifier;
precision value : INTEGER;
END ENTITY;

ENTITY pressure measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING PROPERTIES SCHEMAXPRESSURE UNIT' IN
TYPEOF (SELF\measure with unit.unit gomponent);
END ENTITY;

ENTITY pressure unit
SUBTYPE OF (derived unit);
WHERE
WR1:
derive dimensional exponents (SELF) =
dimensions_for si unif (i unit name.pascal);
END ENTITY;

ENTITY si pressure unit
SUBTYPE OFApressure unit,si unit);
WHERE
WR1: SELF\si unit.name = si unit name.pascal;
WR2 ;. NOT EXISTS (SELF\derived unit.name);
END BNIITY;

ENTITY process or process relationship effectivity
SUBTYPE OF (effectivity);
effective process or process relationship
process_or process relationship;

END ENTITY:

ENTITY process product association;
name : label;
description : text;
defined product : characterized product definition;
process : product definition process;
END ENTITY;

ENTITY process property association;
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name : label;

description : text;

process : property process;

property or shape : property or shape select;
END ENTITY;

ENTITY product;
id : identifier;

name : label;

description : OPTIONAL text;

frame of reference : SET [1:?] OF product context;
END ENTITY;

ENTITY product as individual

ABSTRACT SUPERTYPE OF (ONEOF (product as planned, product as realised))
SUBTYPE OF (product definition formation);

END ENTITY;

ENTITY product as planned
SUBTYPE OF (product as_ individual);
END ENTITY;

ENTITY product as realised
SUBTYPE OF (product as_ individual);
END ENTITY;

ENTITY product category;

name : label;

description : OPTIONAL text;
DERIVE

id : identifier := get id value (SELF);
WHERE

WR1:

SIZEOF (USEDIN (SELF, 'ENGINEERINGfPROPERTIESiscHEMA.‘ +

D_ATTRIBUTE.IDENTIFIED_ITEM')) <= 1;
END ENTITY;

ENTITY product category relatitnship;

name : label;

description : OPTIONAL«text;

category : product category;

sub category : product category;
WHERE

WR1:

acyclic product category relationship(SELF, [ SELF.sub category 1]);

END ENTITY;

ENTITY producCkt concept;

id : identifier;

namew:label;

degCription : OPTIONAL text;

maakKet context : product concept context;
UNIQUE

UR1 : id;

END ENTITY

60

ENTITY product concept context

SUBTYPE OF (application context element);
market segment type : label;

END ENTITY;

ENTITY product context

SUBTYPE OF (application context element);
discipline type : label;
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END ENTITY;

ENTITY product definition;
id : identifier;
description : OPTIONAL text;
formation : product definition formation;
frame of reference : product definition context;

DERIVE
name : label := get nhame value (SELF);
WHERE
WR1:
SIZEOF (USEDIN (SELF, 'ENGINEERING_PROPERTIES_SCHEMA.' +
'NAME_ATTRIBUTE.NAMED_ITEM')) <= 1;
END ENTITY;

ENTITY product definition context

SUBTYPE OF (application context element);
life cycle stage : label;

END ENTITY;

ENTITY product definition formation;
id : identifier;
description : OPTIONAL text;
of product : product;

UNIQUE
UR1 : id, of product;
END ENTITY;

ENTITY product definition formation relationship;
id : identifier;
name : label;
description : OPTIONAL text;
relating product definition fopmation : product definition formation;
related product definition fidrmation : product definition formation;
END ENTITY;

ENTITY product definition process
SUBTYPE OF (action);

identification : idéntifier;
INVERSE

product definitions : SET [1:?] OF process product association FOR process;
END ENTITY;

ENTITY product_definition relationship;
id : identifier;
name :\label;
descxiption : OPTIONAL text;
relgting product definition : product definition;
related product definition : product definition;
ENDAENTITY;

ENTITY product definition shape
SUBTYPE OF (property definition);

UNIQUE
I1IR 1 - CSEFLE I\Y‘AI\DY“Q— ; definition f‘]D‘F‘iY\‘i"—‘if\Y\"
WHERE
WR1: STZEOF ([
'ENGINEERING_PROPERTIES_SCHEMA.CHARACTERIZED_PRODUCT_DEFINITION',
'ENGINEERING PROPERTIES SCHEMA.CHARACTERIZED OBJECT' ] *
TYPEOF (SELF\property definition.definition)) > 0;
END ENTITY;

ENTITY product definition substitute;
description : OPTIONAL text;
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context relationship : product definition relationship;
substitute definition : product definition;
DERIVE
name : label := get name value (SELF) ;
WHERE
WR1:
context relationship.related product definition :<>:
substitute definition;

WRZ:
SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'NAME ATTRIBUTE.NAMED ITEM')) <= 1;
END ENTITY;

ENTITY product definition with associated documents
SUBTYPE OF (product definition);

documentation ids : SET [1:?] OF document;
END ENTITY;

ENTITY product material composition relationship
SUBTYPE OF (product definition relationship);

class : label;
constituent amount : SET [1:?] OF characterized producg\g¢omposition value;
composition basis : label;
determination method : text;
END ENTITY;

ENTITY product relationship;
id : identifier;
name : label;
description : OPTIONAL text;
relating product : product;
related product : product;
END ENTITY;

ENTITY projected zone definition
SUBTYPE OF (tolerance zone definition);

projection _end : shape aspecty

projected length : measurexWwith unit;
WHERE

WR1:

('"NUMBER' IN TYPEOF (projected length\measure with unit.value component))

AND (projected length\measure with unit.value component > 0.00000);
WR2:
dgrive dimensional exponents (projected length\measure with unit.unit component) =
dimensional exponents<«l, 0, 0, 0, 0, 0, 0);
END ENTITY;

ENTITY propefty definition;

name :~label;

description : OPTIONAL text;

defipition : characterized definition;
DERIV-E

vd : identifier := get id value (SELF);
WHERE

WR1:

SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'ID ATTRIBUTE.IDENTIFIED ITEM')) <= 1;
END ENTITY;

ENTITY property definition relationship;
name : label;
description : text;
relating property definition : property definition;
related property definition : property definition;

62 © 1S0 2011 — Al rights reserved


https://standardsiso.com/api/?name=c5fc4ae2747425f47ddec09ef023712f

ISO 10303-235:2009/Cor.1:2011(E)

END ENTITY;

ENTITY property definition representation;
definition : represented definition;
used representation : representation;
DERIVE
description : text := get description value (SELF);
name : label := get name value (SELF) ;

WHERE
WR1:
SIZEOF (USEDIN (SELF, 'ENGINEERING_PROPERTIES_SCHEMA.' +
'DESCRIPTION_ATTRIBUTE.DESCRIBED_ITEM')) <= 1;
WR2 :
SIZEOF (USEDIN (SELF, 'ENGINEERINGﬁPROPERTIE878CHEMA.‘ +
'NAME_ATTRIBUTE.NAMED_ITEM')) <= 1;
END ENTITY;

ENTITY property process
SUBTYPE OF (action);

identification : identifier;
INVERSE

properties : SET [1:?] OF process property associabtion FOR process;
END ENTITY;

ENTITY qualification;

id : identifier;

name : label;

description : OPTIONAL text;
END ENTITY;

ENTITY qualification relationship;
id : identifier;
name : label;
description : OPTIONAL text;
relating qualification : qgualification;
related gqualification :-.dualification;
END ENTITY;

ENTITY qualification_ type;

id : identifier;

name : label;

description : OPTIONAL text;
END ENTITY;

ENTITY qualification type assignment
ABSTRACT _SUPERTYPE;
id :s\Identifier;
name): label;
description : OPTIONAL text;
assigned qualification type : qualification type;
role : qualification type role;
END ENTITY;

ENTITY qualification type role;

1id - 'ir‘]an‘i"i'F'iD'r'-

name : label;

description : OPTIONAL text;
END ENTITY;

ENTITY qualified representation item
SUBTYPE OF (representation item);

qualifiers : SET [1:?] OF value qualifier;
WHERE

WR1:
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SIZEOF (QUERY (temp <* qualifiers|
('ENGINEERING_PROPERTIES_SCHEMA.PRECISION_QUALIFIER' IN TYPEOF (temp)))) < 2;
END ENTITY;

ENTITY qualitative uncertainty

SUBTYPE OF (uncertainty qualifier);
uncertainty value : text;

END ENTITY;

ENTITY quantifier expression

ABSTRACT SUPERTYPE

SUBTYPE OF (multiple arity generic expression);
variables : LIST [1:?] OF UNIQUE generic variable;

WHERE
WR1:
SIZEOF (QUERY (vrbl <* wvariables| NOT (vrbl IN
SHLF\multiple arity generic expression.operands))) = 0;
WR2 :
SIZEOF (QUERY (vrbl <* variables| NOT (schema prefix +
'HOUND VARIABLE SEMANTICS' IN TYPEOF (vrbl.interpretation.semanticCg)))) = 0;
END ENTITY;

ENTITY radiocactivity measure with unit
SUBTYPE OF (measure with unlt)
WHERE
WR1:
'ENGINEERING PROPERTIES SCHEMA.RADIOACTIVITY¥ UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY radiocactivity unit
SUBTYPE OF (derived unit);
WHERE
WR1:
derive dimensional exponents (SELF) =
dimensions_ for si unit(si unit name.X&cquerel);
END ENTITY

ENTITY si radioactivity unit
SUBTYPE OF (radioactivify~unit,si unit);

WHERE
WR1: SELF\si unit.name = si unit name.becquerel;
WR2: NOT EXISTS (SELF\derived unit.name);

END ENTITY;

ENTITY ratio measure with unit
SUBTYPE OF (measure with unlt)
WHERE
WR1:
'ENGINEERING PROPERTIES SCHEMA. RATIO UNIT' IN
TYPEOF (SELF\measure w1th unit.unit __component) ;
END &ENTITY;

ENTITY ratio unit
STRTYPE OF (named 117’1']1—\'-

WHERE
WR1:

((((((SELF\named unit.dimensions.length exponent = 0.00000) AND
(SELF\named unit.dimensions.mass exponent = 0.00000)) AND
(SELF\named unit.dimensions.time exponent = 0.00000)) AND
(SELF\named unit.dimensions.electric current exponent = 0.00000)) AND
(SELF\named unit.dimensions. thermodynamlc temperature exponent = 0.00000)) AND
(SELF\named unit.dimensions.amount of substance exponent = 0.00000)) AND
(SELF\named unit.dimensions.luminous intensity exponent = 0.00000) ;
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END ENTITY;

ENTITY rationalize function
SUBTYPE OF (maths function, unary generic expression);
SELF\unary generic expression.operand : maths function;
DERIVE
fun : maths function := SELF\unary generic expression.operand;
WHERE

WRL:
(space_dimension (fun.domain) = 1) AND (space dimension (fun.range) =pl)
WR2 :
number tuple subspace check(factorl (fun.range));
WR3:
space_dimension (factorl (fun.range)) > 1;
END ENTITY;

ENTITY real defined function

ABSTRACT SUPERTYPE

SUBTYPE OF (numeric_defined function);
END_ENTITY;

ENTITY real interval from min

SUBTYPE OF (maths space, generic literal);
min : REAL;
min closure : open closed;

END ENTITY;

ENTITY real interval to max
SUBTYPE OF (maths space, generic literah)y
max : REAL;
max closure : open_ closed;

END ENTITY;

ENTITY real literal
SUBTYPE OF (literal number);
SELF\literal number.the .¥@lue : REAL;

END ENTITY;

ENTITY real numeric vatiable
SUBTYPE OF (numeric.vatriable);
END ENTITY;

ENTITY real tuple literal
SUBTYPE OF (geperic literal);

lit valuesnd LIST [1:?] OF REAL;
END ENTITY;

ENTITY-Peferenced modified datum
SUBEYPE OF (datum reference);

modifier : limit condition;
END ENTITY;

ENTITY regular table function
SUBTYPE OF (linearized table function);

increments : LIST [1:2]1 OF INTEGER:
WHERE
WR1:
SIZEOF (increments) = SIZEOF (SELF\explicit table function.shape);
WR2 :

extremal position check (SELF) ;
END_ENTITY;

ENTITY reindexed array function
SUBTYPE OF (maths function, unary generic expression);
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SELF\unary generic expression.operand : maths function;
starting indices : LIST [1:?] OF INTEGER;
WHERE
WR1:
function is array (SELF\unary generic expression.operand);
WR2 :
SIZEOF (starting indices) =
SIZEOF (shape of array(SELF\unary generic expression.operand));

END BNTITY;

ENTITY repackaging function
SUBTYPE OF (maths function, unary generic expression);
SELF\unary generic expression.operand : maths function;
input repack : repackage options;
output repack : repackage options;
selected output : nonnegative integer;
WHERE
WR1:
(input repack <> ro wrap_ as_tuple) OR (space dimension (opefand.domain) =
1) AND (schema prefix + 'TUPLE SPACE' IN TYPEOF (factorl (operand.dpmain)));
WR2 :
(output repack <> ro unwrap tuple) OR (space dimensien{operand.range) =
1) AND (schema prefix + 'TUPLE SPACE' IN TYPEOF (factorl (operand.range))) ;
WR3:
selected output <= space dimension (repackage (operand.range,
oytput repack)) ;
END ENTITY;

ENTITY representation;

name : label;
items : SET [1:?] OF representation item;
context of items : representation corntext;
DERIVE
id : identifier := get id value (SELF);
description : text := get description value (SELF);
WHERE
WR1:
SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'ID ATTRIBUTE.IDENTIFIED ITEM')N). <= 1;
WR2:
SIZEOF (USEDIN (SELF, )'ENGINEERING PROPERTIES SCHEMA.' +
'JESCRIPTION ATTRIBUTE.DESCRIBED ITEM')) <= 1;
END ENTITY;

ENTITY representation context;

context_identifier_: identifier;
context type/ : text;
INVERSE
represenfations in context : SET [1:?] OF representation FOR
cdntext of¢items;
END ENTTTY;

ENTYTY representation item;

name : label;
WHERE

WR1:
SIZEOF (using representations (SELF)) > 0;
END_ENTITY;

ENTITY representation item relationship;

name : label;
description : OPTIONAL text;
relating representation item : representation item;

related representation item : representation item;
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END ENTITY;

ENTITY representation map;

mapping origin : representation item;
mapped representation : representation;
INVERSE

map usage : SET [1:?] OF mapped item FOR mapping source;
WHERE

WRI:
item in context (SELF.mapping origin,
SELF.mapped representation.context of items);
END ENTITY;

ENTITY representation relationship;
name : label;
description : OPTIONAL text;
rep 1 : representation;
rep 2 : representation;

END ENTITY;

ENTITY representation relationship with transformatiomnm
SUBTYPE OF (representation relationship);

transformation operator : transformation;
WHERE

WRI1:

SELF\representation relationship.rep 1l.tOntext of items
SELF\representation relationship.rep 2.context*of items;

END ENTITY;

ENTITY requirement for action resourcé
SUBTYPE OF (action_ resource requirement);

resources : SET [1:?] OF action&xesource;
END ENTITY;

ENTITY resistance measure with\unit
SUBTYPE OF (measure with uni®);
WHERE
WR1:
'ENGINEERING PRORERTIES SCHEMA.RESISTANCE UNIT' IN
TYPEOF (SELF\measure withiinit.unit component);
END ENTITY;

ENTITY resistanice unit
SUBTYPE OF (derived unit);
WHERE
WR1:
derive dimensional exponents (SELF) =
dimensions)for si unit(si unit name.ohm);
ENDABNTITY ;

ENTITY si resistance unit
SUBTYPE OF (resistance unit,si unit);

<>

WHERE
WR1: SELF\si unit.name = si unit name.ohm;
WR2: NOT EXISTS(SELE\deriszed unit name)
END ENTITY;

ENTITY resource property;

name : label;

description : text;

resource : characterized resource definition;
END ENTITY;

ENTITY resource property relationship;
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name : label;

description : text;

relating resource property : resource property;

related resource property : resource property;
WHERE

WR1:

relating resource property :<>: related resource property;

END ENTITY;

ENTITY resource property representation;
name : label;
description : text;
property : resource property;
representation : representation;

END ENTITY;

ENTITY resource requirement type;
name : label;
description : text;

END ENTITY;

ENTITY resource requirement type relationship;

name : label;

description : text;

relating requirement type : resource requirement_type;

related requirement type : resource requirement.type;
WHERE

WR1:

relating requirement type :<>: related/requirement type;
END ENTITY;

ENTITY restriction function

SUBTYPE OF (maths function, unary generic expression);
SELF\unary generic expression.operand : maths space;

END ENTITY;

ENTITY role association;

role : object role;
item with role : role selgct;
END ENTITY;

ENTITY roundness tolexance
SUBTYPE OF (geometri&:folerance);
WHERE
WR1:
NOT ('ENGINEERING_PROPERTIES_SCHEMA.‘ +
EOMETRIC_TOLERANCE_WITH_DATUM_REFERENCE' IN TYPEOF (SELF)) ;
END ENTITY;

ENTITY runout zone definition

SUBTYREYOF (tolerance zone definition);
ogdentation : runout zone orientation;

ENDVENTITY;

ENTITY runoutbt one nr%ohf:f%nﬂ:

68

angle : measure with unit;
END ENTITY;
ENTITY runout zone orientation reference direction
SUBTYPE OF (runout zone orientation);
orientation defining relationship : shape aspect relationship;
END ENTITY;

ENTITY security classification;
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name : label;

purpose : text;

security level : security classification level;
END ENTITY;

ENTITY security classification assignment
ABSTRACT SUPERTYPE;
assigned security classification : security classification;

DERIVE
role : object role := get role(SELF);
WHERE
WR1:
SIZEQOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +
'ROLE_ASSOCIATION.ITEM WITH ROLE')) <= 1;
END ENTITY;

ENTITY security classification level;
name : label;
END ENTITY;

ENTITY selector function
SUBTYPE OF (maths function, generic literal);

selector : input selector;
source of domain : maths space or function;
WHERE
WR1:
no cyclic domain reference (source of domain, [ SELF ]);
WR2:
expression is constant (domain fraom(source of domain));
END ENTITY;

ENTITY sequential method

SUBTYPE OF (serial action method)g
sequence position : count measure;

END ENTITY;

ENTITY serial action method
SUBTYPE OF (action methed)relationship);
END ENTITY;

ENTITY serial numbéred effectivity

SUBTYPE OF (effectivity);
effectivitySsfart id : identifier;
effectivity end id : OPTIONAL identifier;

END ENTITY;

ENTITY sgries composed function
SUBTYPEDOF (maths function, multiple arity generic_ expression);
SBLF\multiple arity generic expression.operands : LIST [2:?] OF
maths- function;
WHERE
WR1:
composable sequence (SELF\multiple arity generic expression.operands);
END ENTITY;

ENTITY shape aspect;
name : label;
description : OPTIONAL text;
of shape : product definition shape;
product definitional : LOGICAL;
DERIVE
id : identifier := get id value (SELF);
WHERE
WR1:
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SIZEQOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +

'ID ATTRIBUTE.IDENTIFIED ITEM')) <= 1;

END ENTITY;

ENTITY shape aspect deriving relationship
SUBTYPE OF (shape aspect relationship);
WHERE

WR1:

"TENGINEERING PROPERTIES SCHEMA.DERIVED SHAPE ASPRECTT IN

TYPEOF(SELF\shape_aspgct_relatioHship.relating_ghape_gspect);

END ENTITY;

ENTITY shape aspect relationship;

name : label;

description : OPTIONAL text;

relating shape aspect : shape aspect;

related shape aspect : shape aspect;
DERIVE

id : identifier := get id value (SELF);
WHERE

WR1:

SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA. \4
'ID ATTRIBUTE.IDENTIFIED ITEM')) <= 1;

END ENTITY;

TY
TY

TY

ENTITY shape definition representation
SUBTYPE OF (property definition representation);
WHERE
WR1:
('"ENGINEERING PROPERTIES SCHEMA.PRODUCT VDEFINITION SHAPE' IN
PEOF (SELF.definition)) OR ('ENGINEERING PRERERTIES SCHEMA.SHAPE DEFINITION' IN
PEOF (SELF.definition.definition));
WR2:
'ENGINEERING PROPERTIES SCHEMA%SHAPE REPRESENTATION' IN
PEOF (SELF.used representation);
END ENTITY;

ENTITY shape dimension represehtation
SUBTYPE OF (shape representation);
WHERE
WR1:
SIZEOF (QUERY (temp <* SELF\representation.items| NOT
ENGINEERING PROPERTIESSCHEMA.MEASURE REPRESENTATION ITEM' IN TYPEOF (temp)))) =

WR2 :
SIZEOF (SELE\representation.items) <= 3;
WR3:
SIZEOF(QUERY (pos mri <* QUERY (real mri <* SELF\representation.items|
REAL' IN TYPEOF(real_mri\measure_with_unit.value_component)))| NOT
os_mri\measure with unit.value component > 0.00000))) = 0;
END ENTTTY;

ENTYTY shape representation
SUBTYPE OF (representation);

TY
TY

END ENTITY

ENTITY shape representation relationship
SUBTYPE OF (representation relationship);
WHERE

WR1:

'ENGINEERING PROPERTIES SCHEMA.SHAPE REPRESENTATION' IN

PEOF (SELF\representation relationship.rep 1) +
PEOF (SELF\representation relationship.rep 2);
END ENTITY;
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ENTITY si_unit
SUBTYPE OF (named unit);
prefix : OPTIONAL si prefix;

name : si unit name;
DERIVE
SELF\named unit.dimensions : dimensional exponents :=
dimensions_for si unit (name);
WHERE
WR1:
NOT (('ENGINEERING_PROPERTIES SCHEMA.MASS_UNIT' IN TYPEOF (SELF)) AND

(SIZEOF (USEDIN (SELF, 'ENGINEERING_PROPERTIES_SCHEMA.DERIVED_UNIT_ELEMENT.UNIT')

> 0)) OR (prefix = si prefix.kilo);
END ENTITY;

ENTITY simple boolean expression

ABSTRACT SUPERTYPE OF (ONEOF (boolean literal, boolean variabl@)y
SUBTYPE OF (boolean expression, simple generic expression);

END ENTITY;

ENTITY simple generic expression

ABSTRACT SUPERTYPE OF (ONEOF (generic literal, generig wariable))
SUBTYPE OF (generic expression);

END ENTITY;

ENTITY simple numeric expression

ABSTRACT SUPERTYPE OF (ONEOF (literal number, numeric variable))
SUBTYPE OF (numeric expression, simple generic expression);
END ENTITY;

ENTITY simple string expression

ABSTRACT SUPERTYPE OF (ONEOF (stringhliteral, string variable))
SUBTYPE OF (string expression, simple generic expression);
END ENTITY;

ENTITY sin_ function
SUBTYPE OF (unary function-call);
END ENTITY;

ENTITY solid angle measure with unit
SUBTYPE OF (measuré&_with unit);
WHERE
WR1:
'ENGINEERTING PROPERTIES SCHEMA.SOLID ANGLE UNIT' IN
TYPEOF (SELF\measire with unit.unit component);
END ENTITY;

ENTITY-/s0lid angle unit
SUB®YPE OF (named unit);
WHERE
WR1:
((((((SELF\named unit.dimensions.length exponent = 0.00000) AND
(BELF\named unit.dimensions.mass_exponent = 0.00000)) AND
(SELF\named unit.dimensions.time exponent = 0.00000)) AND

(SELE\named unit dimension clectric current o I\r\horﬁ- =0 _00000)V)Y 2AND
(SELF\named unit.dimensions.thermodynamic temperature exponent = 0.00000)) AND
(SELF\named unit.dimensions.amount of substance exponent = 0.00000)) AND
(SELF\named unit.dimensions.luminous intensity exponent = 0.00000);

END ENTITY;

ENTITY spherical point
SUBTYPE OF (cartesian point);
r : length measure;
theta : plane angle measure;
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phi : plane angle measure;

DERIVE
SELF\cartesian point.coordinates : LIST [1:3] OF length measure := [ r *
SIN (theta) * COS(phi), r * SIN(theta) * SIN(phi), r * COS(theta) ];
WHERE
WR1:
r >= 0.00000;
END_ENTITY;

ENTITY spherical surface

SUBTYPE OF (elementary surface);
radius : positive length measure;

END ENTITY;

ENTITY spherical volume
SUBTYPE OF (volume);
position : axis2 placement 3d;
radius : positive length measure;
END ENTITY;

ENTITY square root function
SUBTYPE OF (unary function call);
END ENTITY;

ENTITY standard table function
SUBTYPE OF (linearized table function);
order : ordering type;
WHERE
WR1:
extremal position check (SELF);
END ENTITY;

ENTITY standard uncertainty

SUPERTYPE OF (expanded uncertainty)

SUBTYPE OF (uncertainty qualifier);
uncertainty value : REAL;

END ENTITY;

ENTITY state observed;

name : label;

description : OPTIONAL )text;
END ENTITY;

ENTITY state observed assignment

ABSTRACT SUPERTYPE.;
assigned state observed : state observed;
role : stat@) observed role;

END ENTITY;

ENTITY state observed relationship;
nanie\': label;
description : OPTIONAL text;
relating state observed : SET [1:?] OF state observed;

related state observed : SET [1:?] OF state observed;
END ENTITY
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ENTITY state observed role;
name : label;
description : OPTIONAL text;
END ENTITY;

ENTITY state type;
name : label;
description : OPTIONAL text;
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END ENTITY;

ENTITY state type assignment
ABSTRACT SUPERTYPE;
assigned state type : state type;
role : state type role;
END ENTITY;

ENTITY state type relationship,;
name : label;
description : OPTIONAL text;
relating state type : SET [1:?] OF state type;
related state type : SET [1:?] OF state type;
END ENTITY;

ENTITY state type role;

name : label;

description : OPTIONAL text;
END ENTITY;

ENTITY statistical distribution for tolerance
SUBTYPE OF (representation);
WHERE
WR1:
SIZEOF (QUERY (item <* SELF\representatior(.ltems| NOT

0;
END ENTITY;

ENTITY straightness tolerance
SUBTYPE OF (geometric_ tolerance);
WHERE
WR1:
NOT ('ENGINEERINGfPROPERTIE878CHEMA.‘ +
'GEOMETRIC_TOLERANCE_WITH_DATUM_REFERENCE' IN TYPEOF (SELF)) ;
END ENTITY;

ENTITY strict triangulaglmatrix
SUBTYPE OF (triangulan/matrix);

main_diagonal valug’ : maths value;
END ENTITY;

ENTITY string_defined function

ABSTRACT SUPERTYPE

SUBTYPE OF_(defined function, string expression);
END ENTITY;

ENTITY-String expression

ABSFRACT SUPERTYPE OF (ONEOF (simple string expression, index expression,
substxring expression, concat expression, format function,
string defined function))

SUBTYPE OF (expression);

END ENTITY;

ENTITY 1‘1"']1’1(_‘,{ literal

('"ENGINEERING PROPERTIES SCHEMA.MEASURE REPRESENTATION ITEM' IN TYPEOF (item))))

SUBTYPE OF (szmple_string_expression, generic literal);
the value : STRING;
END ENTITY;

ENTITY string variable
SUBTYPE OF (simple string expression, variable);
END ENTITY;

ENTITY substring expression
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SUBTYPE OF (string expression, multiple arity generic expression);
DERIVE
operand : generic_expression :=
SELF\multiple arity generic expression.operands[1];

indexl : generic expression :=
SELF\multiple arity generic expression.operands([2];
index2 : generic expression :=
SELF\multiple arity generic expression.operands[3];
WHERE
WR1:
(("ENGINEERING PROPERTIES SCHEMA.STRING EXPRESSION' IN TYPEOF (operand))
AND ('ENGINEERING PROPERTIES SCHEMA.NUMERIC EXPRESSION' IN TYPEOF (indexl))) AND
('[ENGINEERING PROPERTIES SCHEMA.NUMERIC EXPRESSION' IN TYPEOF (index2));
WR2:
SIZEOF (SELF\multiple arity generic expression.operands) = 3;
WR3:
is _int expr(indexl);
WR4 :
is_int expr(index2);
END ENTITY;

ENTITY surface

SUPERTYPE OF (elementary surface)

SUBTYPE OF (geometric representation item);
END ENTITY;

ENTITY symmetric banded matrix
SUBTYPE OF (symmetric matrix);

default entry : maths value;

above : nonnegative integer;
WHERE

WRI:

member of (default entry,

fgctorl (SELF\linearized table function.s@urce.range));
END ENTITY;

ENTITY symmetric matrix
SUBTYPE OF (linearized table function);
symmetry : symmetry type;
triangle : lower uppers
order : ordering typef
WHERE
WR1:
SIZEOF (SELF)\explicit table function.shape) = 2;
WR2 :
SELF\explidit table function.shape[l] =
SHLF\explicit table function.shapel[2];

WR3:
NOTH¢symmetry = skew) OR
(gpace_dimension (SELF\linearized table function.source.range) = 1) AND
suUbspace (of' es(factorl (SELF\linearized table function.source.range), es numbers);
WRA:
NOT ((symmetry = hermitian) OR (symmetry = skew hermitian)) OR
(goaceé dimension (SELF\linearized table function.source.range) = 1) AND
suk race of cs(foctorl (SEIE\]lincarized table function ource Y‘:Y\(_‘IQ\,
es_complex numbers);
END ENTITY;

ENTITY symmetric shape aspect
SUBTYPE OF (shape aspect);
INVERSE
basis relationships : SET [1:?] OF shape aspect relationship FOR
relating shape aspect;
WHERE
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WR1:
SIZEOF (QUERY (x <* SELF\symmetric shape aspect.basis relationships]|
('ENGINEERING_PROPERTIES_SCHEMA.CENTRE_OF_SYMMETRY' IN
TYPEOF (x\shape aspect relationship.related shape aspect)))) >= 1;
END ENTITY;

ENTITY symmetry tolerance
SUBTYPE OF (geometric tolerance with datum reference);

WHERE
WR1:
SIZEOF (SELF\geometric tolerance with datum reference.datum system)(Xx= B;

END ENTITY;

ENTITY tan function
SUBTYPE OF (unary function call);
END ENTITY;

ENTITY tangent
SUBTYPE OF (derived shape aspect);
WHERE
WR1:
SIZEOF (SELF\derived shape aspect.deriving refa¥ionships) = 1;
END ENTITY;

ENTITY thermodynamic temperature measure with-OGnit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING PROPERTIES SCHEMA.THERMODYNAMIC TEMPERATURE UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY thermodynamic temperaturé, unit
SUBTYPE OF (named unit);

WHERE
WR1:

((((((SELF\named whlt.dimensions.length exponent = 0.00000) AND
(SELF\named unit.dimensiods.mass exponent = 0.00000)) AND
(SELF\named unit.dimensiens.time exponent = 0.00000)) AND
(SELF\named unit.dimefisions.electric current exponent = 0.00000)) AND
(SELF\named unit.diménsions.thermodynamic temperature exponent = 1.00000)) AND
(SELF\named unit.,dimensions.amount of substance exponent = 0.00000)) AND
(SELF\named unit\dimensions.luminous intensity exponent = 0.00000);

END ENTITY;

ENTITY time interval;
id.sDidentifier;
nampe : label;
description : OPTIONAL text;
END ENTITY;

ENTITY time interval assignment
ABSTRACT SUPERTYPE;

a 'ir_"fnar‘] time interval - time 'i'h‘?—o'rw:'l'-
role : time interval role;
END ENTITY;

ENTITY time interval based effectivity
SUBTYPE OF (effectivity);

effectivity period : time interval;
END ENTITY;

ENTITY time interval relationship;
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name : label;

description : OPTIONAL text;

relating time interval : time interval;

related time interval : time interval;
END ENTITY;

ENTITY time interval role;
name : label;

description : OPTIONAL Text;
END ENTITY;

ENTITY time_ interval with bounds
SUBTYPE OF (time interval);
primary bound : OPTIONAL date time or event occurrence;
secondary bound : OPTIONAL date time or event occurrence;

duration : OPTIONAL time measure with unit;

WHERE
WR1:
NOT (EXISTS (secondary bound) AND EXISTS (duration));
WR2 :
EXISTS (primary bound) OR EXISTS (secondary bound) ;
END ENTITY;

ENTITY time measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING_PROPERTIES_SCHEMA.TIME_UNIT' N
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY time role;

name : label;
DERIVE

description : text := get description value (SELF);
WHERE

WR1:

SIZEOF (USEDIN (SELF, 'ENGINEERING PROPERTIES SCHEMA.' +

'JESCRIPTION ATTRIBUTE.DESCRIBED. ITEM')) <= 1;
END ENTITY;

ENTITY time unit
SUBTYPE OF (named unig);
WHERE
WR1:
((((((SELEVnamed unit.dimensions.length exponent = 0.00000) AND

(ELF\named unit dimensions.mass exponent = 0.00000)) AND

(JELF\named unit)dimensions.time exponent = 1.00000)) AND

(§JELF\named ghit.dimensions.electric current exponent = 0.00000)) AND

(JELF\nameg@,unit.dimensions.thermodynamic temperature exponent = 0.00000)) AND

(JELF\named unit.dimensions.amount of substance exponent = 0.00000)) AND

(JELF\named unit.dimensions.luminous intensity exponent = 0.00000);
ENDVENTITY;

ENTITY tolerance walucs

lower bound : measure with unit;
upper bound : measure with unit;
WHERE
WR1:
upper bound\measure with unit.value component >
lower bound\measure with unit.value component;
WR2:
upper bound\measure with unit.unit component =
lower bound\measure with unit.unit component;
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END ENTITY;

ENTITY tolerance with statistical distribution;

associated tolerance : shape tolerance select;
tolerance allocation : statistical distribution for tolerance;
END ENTITY;

ENTITY tolerance zone

SUBTYPE OF (shape_aspect);

defining tolerance : SET [1:?] OF geometric tolerance;
form : tolerance zone form;
END ENTITY;

ENTITY tolerance zone definition
SUPERTYPE OF (ONEOF (projected zone definition, runout zone definition));

zone : tolerance zone;
boundaries : SET [1:?] OF shape aspect;
END ENTITY;

ENTITY tolerance zone form;
name : label;
END ENTITY;

ENTITY total runout tolerance
SUBTYPE OF (geometric tolerance with datum reference);
WHERE
WR1:
SIZEOF (SELF\geometric tolerance with ‘datum reference.datum system) <=
END ENTITY;

ENTITY triangular matrix
SUBTYPE OF (linearized table funct&en);
default entry : maths value;
lo up : lower upper;
order : ordering type;
WHERE
WRI1:
SIZEOF (SELF\explieitfl table function.shape) = 2;
WR2:
member of (default entry, SELF\maths function.range);
END ENTITY;

ENTITY type qualifier;
name : label;
END ENTITY;

ENTITY undry boolean expression

ABSTRA€T SUPERTYPE OF (ONEOF (not expression, odd function))
SUBERYPE OF (boolean expression, unary generic_ expression);
ENDAENTITY;

ENTITY unary function call
ABSTRACT SUPERTYPE OF (ONEOF (abs_ function, minus_function, sin_ function,
cos_function, tan function, asin function, acos function, exp function,

-lf\(_"f ‘Fﬂnr“i-'ir\n' 1/\(_‘,{’) ‘F'I'IY\(‘"“](\Y\’ '|r\r;r‘|ﬂ ‘F'\'IY\(“"‘](\Y\’ Juare root function))
SUBTYPE OF (unary numeric_expression);
END ENTITY;

ENTITY unary generic expression

ABSTRACT SUPERTYPE

SUBTYPE OF (generic expression);
operand : generic_ expression;

END ENTITY;
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ENTITY unary numeric expression

ABSTRACT SUPERTYPE OF (unary function call)

SUBTYPE OF (numeric_ expression, unary generic expression);
SELF\unary generic expression.operand : numeric expression;

END ENTITY;

ENTITY uncertainty assigned representation
SUBTYPE OF (representation);

uncertainty : SET [L1:7] OF uncertainty measure with unit;
END ENTITY;

ENTITY uncertainty measure with unit
SUBTYPE OF (measure with unit);

name : label;
description : OPTIONAL text;
WHERE
WR1:
valid measure value (SELF\measure with unit.value component).;
END ENTITY;

ENTITY uncertainty qualifier
SUPERTYPE OF (ONEOF (standard uncertainty, qualitative uncexbainty));

measure name : label;
description : text;
END ENTITY;

ENTITY uniform product space
SUBTYPE OF (maths space, generic literal);
base : maths space;
exponent : positive integer;
WHERE
WR1:
expression is constant (base);
WR2 :
no cyclic space reference (SELE, []);
WR3:
base <> the empty space;
END ENTITY;

ENTITY value function

SUPERTYPE OF (int value function)

SUBTYPE OF (numeric expression, unary generic expression);
SELF\unary generi&-expression.operand : string expression;

END ENTITY;

ENTITY value representation item
SUBTYPE OF (representation item);
value component : measure value;
WHERE
WR1:

STZEOF (QUERY (rep <* using representations (SELF) | NOT
('[ENGINEERING PROPERTIES SCHEMA.GLOBAL UNIT ASSIGNED CONTEXT' IN
TYPEQF\(rep.context of items)))) = 0;

END ENTITY;

ENTITY variable

ABSTRACT SUPERTYPE OF (ONEOF (numeric variable, boolean variable,
string variable))

SUBTYPE OF (generic variable);

END ENTITY;

ENTITY variable semantics

ABSTRACT SUPERTYPE;
END ENTITY;
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ENTITY vector
SUBTYPE OF (geometric representation item);

orientation : direction;

magnitude : length measure;
WHERE

WR1:

magnitude >= 0.00000;

END ENTITY;

ENTITY velocity measure with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING PROPERTIES SCHEMA.VELOCITY UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTITY velocity unit
SUBTYPE OF (derived unit);
WHERE
WR1: derive dimensional exponents (SELF) =
dimensional exponents ( 1.0, 0.0, -1.0, 0.0, 0¢Qy 0.0, 0.0 );
END ENTITY;

ENTITY versioned action request;
id : identifier;

version : label;

purpose : text;

description : OPTIONAL text;
END ENTITY;

ENTITY volume
SUPERTYPE OF (ONEOF (block volumé&,* spherical volume, cylindrical volume))
SUBTYPE OF (geometric representation item);
WHERE
WR1:
SELF\geometric repkfésentation item.dim = 3;
END ENTITY;

ENTITY volume meastre with unit
SUBTYPE OF (measure with unit);
WHERE
WR1:
'ENGINEERING_PROPERTIES_SCHEMA.VOLUME_UNIT' IN
TYPEOF (SELF\measure with unit.unit component);
END ENTITY;

ENTETY volume unit
SUBTYPE OF (derived unit);
WHERE
WR1:
derive dimensional exponents (SELF) = dimensional exponents(3.00000,
0.00000, 0.00000, 0.00000, 0.00000, 0.00000, 0.00000);

END ENTITY -

ENTITY week of year and day date

SUBTYPE OF (date);

week component : week in year number;
day component : OPTIONAL day in week number;
END ENTITY;

ENTITY xor expression
SUBTYPE OF (binary boolean expression);
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SELF\binary generic expression.operands : LIST

END ENTITY;

ENTITY year month
SUBTYPE OF (date);
month component : month in year number;

END ENTITY;

[2:2] OF boolean expression;

(*

Ty

* A

khkkhkhkhkkhkhkhkkhkhkhkhkhkkhkhkhkkhkhkhkhhkhkkhkhkhkhk Ak ik kxtx%

pes in the schema engineering properties_ schema
R IR I b S db b S db b dh Sb b S Sb b S dh I b db  Sb b b db S b db  Sb o 4 *)

TYPE absorbed dose measure = REAL;
END TYPE;

TYPE acceleration measure = REAL;
END TYPE;

TYPE action item = SELECT

(approval,

certification,

document,

material property,

material property representation,

product definition,

property definition,

property definition representation);
END TYPE;

TYPE action request item = SELECT
(action,
approval,
certification,
document,
executed action,
material property,
product,
product definition,
product definition foxmetion,
property definition,
organizational preject,
security classifiedtion,
security classd'fication level);
END TYPE;

TYPE ahead or behind = ENUMERATION OF
(ahead,
exacty
behind) ;

END TYPEY;

TYPE™~amount of substance measure = REAL;
END TYPE;

TYPE angle relator = ENUMERATION OF
(equal,
large,
small);

END TYPE;

TYPE approval item = SELECT
(material property,
product,
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property definition,

representation,

versioned action request);
END TYPE;

TYPE area measure REAL;
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END TYPE;

TYPE atom based tuple
END TYPE;

LIST OF atom based value;

TYPE atom based value SELECT
(maths_ atom,
atom based tuple);

END TYPE;

TYPE attribute language item SELECT
(action,
action method,
action property,
application context,
certification,
document,
descriptive representation item,
material designation,
material property,
material property representation,
product,
product definition,
product definition formation,
property definition,
qualification type,
representation);
END TYPE;
TYPE attribute type =
(label,
text) ;
END TYPE;

SELECT

SELECT

TYPE axis2 placement
(axis2 plaecement 2d,
axis2 placement 3d);

END TYPE;

TYPE ,cgpacitance measure
ENDATYPE ;

REAL;

TYPE celsius_temperature measure REAL;

END TYPE;

TYPE certification item SELECT

(action
action method,
material property,
organization,
product,
product definition,
product definition formation,
person_and organization,
property definition);

END TYPE;
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TYPE characterized action definition = SELECT
(action,
action method,
action method relationship,
action relationship);
END TYPE;

TYPE characterized derinition = SELECT
(characterized object,
characterized product definition,
shape definition);

END TYPE;

TYPE characterized material property = SELECT
(material property representation,
product material composition relationship);
END TYPE;

TYPE characterized product composition value = SELECT
(maths value with unit,
measure with unit);

END TYPE;

TYPE characterized product definition = SELECT
(product definition,
product definition relationship);

END TYPE;

TYPE characterized resource definition = SELEGT
(action_resource,
action resource relationship,
action resource requirement,
action resource requirement relatiodonship);
END TYPE;

TYPE compound item definition =-SELECT
(list representation item,
set representation item)}

END TYPE;

TYPE conductance measure = REAL;
END TYPE;

TYPE configuration.design item = SELECT
(product deffinition,
product definition formation);

END TYPE;

TYPE context dependent measure = REAL;
END TYPEY;

TYPE~contract item = SELECT
(action,

material nronoriss
iy L L4
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organizational project,
person_organization select,
product,
property definition);

END TYPE;

TYPE count measure = NUMBER;
END TYPE;
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TYPE date and time item = SELECT
(action,
event occurrence,
representation,
versioned action request);
END TYPE;

TYPE date item = SELECT

ISO 10303-235:2009/Cor.1:2011(E)

(action,

approval,

certification,

contract,

event occurrence,

product definition formation,

representation,

versioned action request);
END TYPE;

TYPE date time or event occurrence = SELECT
(date_time select,
event occurrence) ;

END TYPE;

TYPE date time select = SELECT
(date,
date and time,
local time);

END_TYPE;

TYPE day in month number = INTEGER;
WHERE
WR1:
(1 <= SELF) AND (SELF <= 31,
END TYPE;

TYPE day in week number = INTEGER;
WHERE
WR1:
(1 <= SELF) AND\(SELF <= 7);
END TYPE;

TYPE day in year number = INTEGER;
WHERE
WR1:
(1 <='SELF) AND (SELF <= 366);
END TYPE;

TYPE dePived property select = SELECT
(property definition,
action property,
resource_ property);

END TYPE;

TYPE description attribute select = SELECT

(action reaouest olution
T T

application context,

approval role,

configuration design,

date role,

date time role,

context dependent shape representation,
effectivity,

external source,

organization role,
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person_and organization role,
person_and organization,
person_role,
property definition representation,
representation,
time role);

END TYPE;

TYPE descriptive measure = STRING;
END TYPE;

TYPE dimension count = positive integer;
END TYPE;

TYPE dimensional characteristic = SELECT
(dimensional location,
dimensional size);

END TYPE;

TYPE document item = SELECT
(action,
action method,
action_ resource,
action resource requirement,
contract,
geometricitolerance,
material designation,
material property,
product definition,
product definition formation,
product definition process,
property definition,
representation) ;

END TYPE;

TYPE dose equivalent measure = REAL;
END TYPE;

TYPE dotted express identifiér = STRING;
WHERE
syntax:
dotted identifiers syntax (SELF) ;
END TYPE;

TYPE effectivity Mem = SELECT
(action,
document,
product.definition formation);
END TYPE;

TYPE e€Tectric charge measure = REAL;
END €%PE;

TYPE electric current measure = REAL;
EXD TYPE:

TYPE electric potential measure = REAL;
END TYPE;

TYPE elementary function enumerators = ENUMERATION OF

(ef_and,
ef or,
ef not,
ef xor,

84
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ef negate i,

ef add i,

ef subtract i,

ef multiply i,

ef divide i,

ef mod i,

ef exponentiate i,
ef eq i,

ISO 10303-235:2009/Cor.1:2011(E)

el ne 1,

ef gt 1,

ef 1t 1,

ef ge 1,

ef le 1,

ef abs i,

ef max i,

ef min i,

ef if 1,

ef negate r,
ef reciprocal r,
ef add r,

ef subtract r,
ef multiply r,
ef divide r,
ef mod r,

ef exponentiate r,
ef exponentiate ri,
ef eq r,
ef ne r,

ef gt r,

ef 1t r,
ef ge r,

ef le r,

ef abs r,

ef max r,

ef min r,

ef acos r,

ef asin r,

ef atan2 r,

ef cos r,

ef exp r,
ef In r,

ef log2 r,

ef 1ogl0 r,

ef sin z,

ef sqgrt ‘ry

ef tan_r,
ef_diflr,
ef7form c,

et/ rpart c,

ef ipart c,

ef negate c,
ef reciprocal c,

ef add c,
ef subtract c,
ef mn‘l‘i"ip‘l -

ef divide c,

ef exponentiate c,
ef exponentiate ci,
ef eq c,

ef ne c,

ef conjugate c,

ef abs c,

ef arg c,

ef cos c,
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ef exp c,

ef 1In c,

ef sin c,

ef sqgrt c,

ef tan c,

ef if c,

ef subscript s,
ef eq s,

ef ne s,

ef gt s,
ef 1t s,

ef ge s,

ef le s,

ef subsequence_ s,
ef concat_s,

ef size s,

ef format,

ef value,

ef like,

ef if s,

ef subscript b,
ef eq b,

ef ne b,

ef gt b,
ef 1t b,

ef ge b,
ef le b,

ef subsequence b,
ef concat b,

ef size b,
ef if b,

ef subscript t,
ef eq t,

ef ne t,

ef concat t,

ef size t,

ef entuple,

ef detuple,

ef insert,

ef remove,

ef if t,

ef sum it,

ef product it,
ef add it,

ef subtract _it,
ef scalar mult it,
ef dot prod/it,
ef sum_rt)

ef preduct rt,
ef add rt,

ef ‘subtract rt,
efi’scalar mult rt,
ef dot prod rt,
ef norm rt,

of um—ct
7
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ef product ct,

ef add ct,

ef subtract ct,

ef scalar mult ct,
ef dot prod ct,

ef norm ct,

ef if,

ef ensemble,

ef member of);
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END TYPE;
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TYPE elementary space enumerators = ENUMERATION OF

(es_numbers,
es_complex numbers,
es_reals,
es_integers,

es logicals,

€s_booleans,
es strings,
es binarys,
es _maths spaces,
es maths functions,
es _generics);
END TYPE;

TYPE energy measure = REAL;
END TYPE;

TYPE event occurred item = SELECT
(action) ;
END TYPE;

TYPE express_identifier = dotted express identifiex;

WHERE
syntax:
dot count (SELF) = 0;
END TYPE;

TYPE extension options = ENUMERATION QF
(eo_none,
eo_cont,
eo_cont right,
eo_cont left);
END TYPE;

TYPE external identificatien item = SELECT
(document,
product,
product definitiong
externally defined class,
externally defined engineering property);
END TYPE;

TYPE force_measure = REAL;
END TYPE;

TYPE founded item select = SELECT
t(founded item,
representation item);

END TYPE;

TYPE frequency measure = REAL;
END TYPE;

TYPE geometric set select = SELECT
(point,
curve,
surface) ;

END TYPE;

TYPE groupable item = SELECT

(action,
action method,
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material property,

property definition,

product,

product definition);
END TYPE;

TYPE hour in day = INTEGER;
WHERE

WRL:
(0 <= SELF) AND (SELF < 24);
END TYPE;

TYPE id attribute select = SELECT
(action,
address,
product category,
property definition,
shape aspect,
shape aspect relationship,
application_context,
group,
organizational project,
representation) ;

END TYPE;

TYPE identification item = SELECT
(certification,
document,
product,
product definition,
organization,
person_and organization);

END TYPE;

TYPE identifier = STRING;
END TYPE;

TYPE illuminance measure = REAL;
END TYPE;

TYPE inductance_measure = JREAL;
END TYPE;

END TYPE;

TYPE label = STRING;
END TYPE;

TYPE language item = SELECT
(action,
action method,
action property,
application context,

cortification
7

TYPE input selector\# positive integer;

document,

descriptive representation item,
material designation,

material property,

material property representation,
product,

product definition,

product definition formation,
property definition,

88
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qualification type,
representation) ;
END TYPE;

TYPE length measure = REAL;
END TYPE;

TYPE limit condition = ENUMERATION OF

(maxlmum material condition,

least material condition,

regardless of feature size);
END TYPE;

TYPE list representation item = LIST [1:?] OF representation item;
END TYPE;

TYPE location item = SELECT
(action,
event occurrence,
product,
product definition,
product definition formation);
END TYPE;

TYPE location representation item = SELECT
(representation);
END TYPE;

TYPE lower upper = ENUMERATION OF
(lower,
upper) ;

END TYPE;

TYPE luminous flux measure = REAL;
END TYPE;

TYPE luminous intensity measure = REAL;
END TYPE;

TYPE magnetic flux denéity measure = REAL;
END TYPE;

TYPE magnetic filux measure = REAL;
END TYPE;

TYPE masg\measure = REAL;
END TYPE7

TYPE ‘waths atom = SELECT
fmaths simple atom,
maths enum atom) ;

END TYPE;

TYPE maths binary = BINARY;
END TYPE:

TYPE maths boolean = BOOLEAN;
END TYPE;

TYPE maths enum atom = SELECT
(elementary space enumerators,
ordering type,
lower upper,
symmetry type,
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elementary function enumerators,
open_closed,
space_constraint type,
repackage options,
extension options);

END TYPE;

TYPE maths expression = SELECT

(atom based value,

maths tuple,

generic_expression);
END TYPE;

TYPE maths function select = SELECT
(maths_function,
elementary function enumerators);

END TYPE;

TYPE maths_ integer
END TYPE;

INTEGER;

TYPE maths logical = LOGICAL;
END TYPE;

TYPE maths number = NUMBER;
END TYPE;

TYPE maths real = REAL;
END TYPE;

TYPE maths simple atom = SELECT
(maths number,
maths real,
maths logical,
maths boolean,
maths string,
maths binary);
END TYPE;

TYPE maths space or functiew = SELECT
(maths_space,
maths function);

END TYPE;

TYPE maths_string“s STRING;
END TYPE;

TYPE maths_tdple = LIST [0:?] OF maths value;
END_TYPE;

TYPE maths value = SELECT
(@tom_based value,
maths tuple,

generic expression);
WHERE

constancy:
NOT ('GENERIC EXPRESSION' IN stripped typeof (SELF)) OR
expression is constant (SELF) ;
END TYPE;

TYPE measure value = SELECT
(absorbed dose measure,
dose equivalent measure,
radiocactivity measure,
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acceleration measure,

amount of substance measure,
area measure,
celsius_temperature measure,
context dependent measure,
count measure,

descriptive measure,
capacitance measure,

electric_charge measure,
conductance measure,
electric_current measure,
electric _potential measure,
energy measure,
magnetic flux density measure,
force measure,
frequency measure,
illuminance measure,
inductance measure,
length measure,
luminous flux measure,
luminous intensity measure,
magnetic flux measure,
mass_measure,
numeric measure,
non negative length measure,
parameter value,
plane angle measure,
positive length measure,
positive plane angle measure,
positive ratio measure,
power measure,
pressure measure,
ratio measure,
resistance measure,
solid angle measure,
thermodynamic temperatur@ measure,
time measure,
velocity measure,
volume measure) ;

END TYPE;

TYPE message = STRING;
END TYPE;

TYPE minute Mn hour = INTEGER;
WHERE
WR1:
(0 <= SELF) AND (SELF <= 59);
ENDATYPE ;

TYPE month in year number = INTEGER;
WHERE
WR1:
(1 <= SELF) AND (SELF <= 12);
END TYDE:

TYPE multi language attribute item = SELECT
(action,
action method,
action property,
application_context,
certification,
document,
descriptive representation item,
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material designation,

material property,

material property representation,
product,

product definition,

product definition formation,
property definition,
qualification type,

representation);
END TYPE;

TYPE name attribute select = SELECT
(action request solution,
address,
configuration design,
context dependent shape representation,
derived unit,
effectivity,
person_and organization,
product definition,
product definition substitute,
property definition representation);

END TYPE;
TYPE non negative length measure = length measure;
WHERE
WR1:
SELF >= 0.00000;
END TYPE;

TYPE nonnegative integer = INTEGER;

WHERE
nonnegativity:
SELF >= 0;
END TYPE;

TYPE numeric measure = NUMBER;
END TYPE;

TYPE one or two = positivesdinteger;
WHERE
in range:
(SELF = 1) OR_SSELF = 2);
END TYPE;

TYPE open closed = ENUMERATION OF
(open,
closed).

END TYPE;

TYPE drdering type = ENUMERATION OF
(ow"rows,
by columns) ;

END TYPE;
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TYPE organization item = SELECT
(action,
approval,
certification,
document,
material designation,
versioned action request);
END TYPE;
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TYPE organizational project item = SELECT
(action,
action method,
document,
product,
material property);
END TYPE;

TYPE parameter value = REAL;
END TYPE;

TYPE pcurve or surface = SELECT

(surface) ;
END TYPE;

TYPE person_and organization item = SELECT
(action,
certification,
product definition formation,
versioned action request);

END TYPE;

TYPE person item = SELECT
(action,
document,
versioned action request);
END TYPE;

TYPE person organization select = SELECT
(person,
organization,
person_and organization);

END TYPE;

TYPE plane angle measure = REAL;
END TYPE;

TYPE positive integer =:fAdnnegative integer;
WHERE
positivity:
SELEF > 0;
END TYPE;

TYPE positive\length measure = non negative length measure;
WHERE
WR1:
SELF > 0.00000;
END TYPB;

TYEE positive plane angle measure = plane angle measure;
WHERE
WR1:
SELF > 0.00000;
END TYPE;

TYPE positive ratio measure = ratio measure;
WHERE
WR1:
SELF > 0.00000;
END TYPE;

TYPE power measure = REAL;
END TYPE;
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TYPE pressure measure = REAL;
END TYPE;

TYPE process_or process relationship = SELECT
(product definition process,
property process,
relationship with condition);

END TYPE;

TYPE product or formation or definition = SELECT
(product,
product definition formation,
product definition);

END TYPE;

TYPE product space = SELECT
(uniform product space,
listed product space);

END TYPE;

TYPE property or shape select = SELECT
(property definition,
shape definition);

END TYPE;

TYPE qualification item = SELECT
(person,
person_and organization,
organization) ;

END TYPE;

TYPE radioactivity measure = REAL;
END TYPE;

TYPE ratio measure = REAL;
END TYPE;

TYPE real interval SELECT
(real interval from min,
real interval to max,
finite real intervall,
elementary space) ;
WHERE
WR1:
NOT ('ELEMENTARY SPACE' IN stripped typeof (SELF)) OR
(JELF\elementary space.space id = es reals);
END TYPE;

TYPE relationship with condition = SELECT
(action method relationship,
ac¢tion relationship,
corltext dependent action method relationship,
context dependent action relationship);
END TYPE;

TYPE repackage options = ENUMERATION OF
(ro_nochange,
ro wrap as_ tuple,
ro unwrap_ tuple);

END TYPE;

TYPE represented definition = SELECT

(general property,
property definition,
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property definition relationship,
shape aspect,
shape aspect relationship);

END TYPE;

TYPE resistance measure = REAL;
END TYPE;

TYPE role select = SELECT
(action_ assignment,
action request assignment,
approval assignment,
approval date time,
certification assignment,
contract assignment,
document reference,
effectivity assignment,
external referent assignment,
group_assignment,
name_assignment,
security classification_assignment);
END TYPE;

TYPE second in minute = REAL;
WHERE
WR1:
(0 <= SELF) AND (SELF <= 60.0000);
END_TYPE;

TYPE security classified item = SELECT
(action,
action method,
document,
material property,
representation,
representation item);
END TYPE;

TYPE set representation.item = SET [1:?] OF representation item;
END TYPE;

TYPE shape definition = SELECT
(product defidnition shape,
shape aspect,
shape aspect relationship);

END TYPE;

TYPE shape tolerance select = SELECT
(geometric_tolerance,
plus minus tolerance);

END TYPE;

TYPE si_prefix = ENUMERATION OF
(exa,

potay
tera,
giga,
mega,
kilo,
hecto,
deca,
deci,
centi,
milli,
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micro,
nano,
pico,
femto,
atto);
END TYPE;

TYPE si unit name = ENUMERATION OF

(metre,
gram,
second,
ampere,
kelvin,
mole,
candela,
radian,
steradian,
hertz,
newton,
pascal,
joule,
watt,
coulomb,
volt,
farad,
ohm,
siemens,
weber,
tesla,
henry,
degree Celsius,
lumen,
lux,
becquerel,
gray,
sievert);
END TYPE;

TYPE solid angle measure =
END TYPE;

TYPE source item = SELECT
(identifier,
message) ;

END TYPE;

TYPE space couStraint type
(sc_equaly
sc_subspace,
sc_member) ;

END TYPEY;

TYPE~state item = SELECT
(action,

action ma‘i‘%r\rq’

REAL;

= ENUMERATION OF

producf,
product definition,

product_definition formation,

propert§7definitioﬁ,
material property,

material property representation);

END TYPE;

TYPE state observed item =
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(action,

action method,

product,

product definition,

product definition formation,
property definition,

material property,

material property representation);
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END TYPE;

TYPE supported item = SELECT
(action_directive,
action,
action method);

END TYPE;

TYPE symmetry type = ENUMERATION OF
(identity,
skew,
hermitian,
skew hermitian);

END TYPE;

TYPE text =
END TYPE;

STRING;

TYPE thermodynamic temperature measure =

END_TYPE;

TYPE time interval item = SELECT
(action,
approval,
effectivity,
document,
qualification);

END TYPE;

TYPE time measure = REAL;

END TYPE;

TYPE tolerance method definition = SELECT
(tolerance value,
limits andSfits);

END TYPE;

TYPE transSformation = SELECT
(itemZdefined transformation,
furctionally defined transformation);

ENDATYPE ;

TYPE trimming select = SELECT
(cartesian point,
parameter value) ;

END TYPE;

REAL;

TYPE tuple space = SELECT
(product_space,
extended tuple space);

END TYPE;

TYPE unit = SELECT
(derived unit,
named unit);

END TYPE;
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TYPE value qualifier = SELECT
(precision _qualifier,
type qualifier,
uncertainty qualifier);
END TYPE;

TYPE vector or direction = SELECT

(vector,
direction);
END TYPE;

TYPE velocity measure = REAL;
END TYPE;

TYPE volume measure = REAL;
END TYPE;

TYPE week in year number = INTEGER;

WHERE

WR1:

(1 <= SELF) AND (SELF <= 53);

END TYPE;
TYPE year number = INTEGER;
END TYPE;
TYPE zero or one = nonnegative integer;
WHERE

in range:
(SELF = 0) OR (SELF = 1);
END TYPE;

(* AkhkkhkhkkkhkhkkhkkhkhkkhkkhkhkkhkhkhkkhhkhkkhAkrkhk Ak hkhkkhhkkx*k%

Fynctions in the schema engineering:pkoperties schema
Rl B iR e dh i S dh b b b db b S S S b S A b b db Ib b b db b b db  Sb g g 3 *)

FUNCTION acyclic

(argl : generic expression;

argz : SET OF generilc Jexpression ) : BOOLEAN;
LOCAL

result : BOOLEAN;
END LOCAL;

IF 'ENGINEERINGPROPERTIES SCHEMA.SIMPLE GENERIC EXPRESSION' IN
TYPEOF (argl) THEN
RETURN_\(TRUE) ;
END IF;
IF argi“\JN arg2 THEN
RETURN (FALSE) ;
ENR YF;
IFS"ENGINEERING PROPERTIES SCHEMA.UNARY GENERIC EXPRESSION' IN TYPEOF (argl)
THEN
RETURN (acyclic(argl\unary generic expression.operand, arg2 + [ argl

1 )=

END IF;

IF TENGINEERING_PROPERTIES_SCHEMA.BINARY_GENERIC_EXPRESSION' IN
TYPEOF (argl) THEN

RETURN (acyclic(argl\binary generic expression.operands[l], (arg2 + [

argl ])) AND acyclic(argl\binary generic expression.operands[2], (arg2 + [ argl
1))

END IF;

IF 'ENGINEERING PROPERTIES SCHEMA.MULTIPLE ARITY GENERIC EXPRESSION' IN
TYPEOF (argl) THEN
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result := TRUE;

REPEAT i := 1 TO
SIZEOF (argl\multiple arity generic expression.operands);

result := result AND

acyclic(argl\multiple arity generic expression.operands([i], (arg2 + [ argl 1));

END REPEAT;

RETURN (result):;

END IF;

END FUNCTION7;

FUNCTION acyclic mapped representation

(parent _set : SET OF representation;
children set : SET OF representation item ) : BOOLEAN;
LOCAL
X : SET OF representation item;
y : SET OF representation item;
END LOCAL;
x := QUERY (z <* children set] 'ENGINEERING PROPERTIES SCHEMA.MAPPED ITEM

IN TYPEOF (z));
IF SIZEOF(x) > 0O THEN
REPEAT i := 1 TO HIINDEX(Xx);

IF x[i]\mapped item.mapping source.mapped representation IN

parent set THEN
RETURN (FALSE) ;

END IF;

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;
x := children set - x;
IF SIZEOF (x) > 0 THEN
REPEAT i := 1 TO HIINDEX\(X):;
y := QUERY (z <* bgg to set (USEDIN(x[i], '"))|

'ENGINEERING PROPERTIES SCHEMAL.REPRESENTATION ITEM' IN TYPEOF (z));
IF NOT acyclicymapped representation(parent set, y) THEN
RETURN (FALSE) ;
END IF;
END REPEAT;
END IF;
RETURN (TRUE)~;
END_ FUNCTION;

FUNCTION_.acyclic product category relationship
(relatilon : product category relationship;
chi¥ldren : SET OF product category ) : BOOLEAN;

LQCAL
x : SET OF product category relationship;
local children : SET OF product category;

END LOCAL;
REPEAT i := 1 TO HIINDEX (children);
IEFE xrelaoation r‘:d—or_“rr\'rf = r*h'i‘lr‘]'ro'h['i] THEN
RETURN (FALSE) ;
END IF;
END REPEAT;
X := bag to set (USEDIN(relation.category, 'ENGINEERING PROPERTIES SCHEMA.'
+ 'PRODUCT CATEGORY RELATIONSHIP.SUB CATEGORY')) ;
local children := children + relation.category;
IF SIZEOF (x) > 0 THEN
REPEAT i := 1 TO HIINDEX (x);
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IF NOT acyclic product category relationship(x[i], local children)

THEN

RETURN (FALSE) ;
END IF;
END REPEAT;
END IF;
RETURN (TRUE) ;
END_FUNCTION;

'l
'M
'I
'q

FUNCTION all members of es
(sv : SET OF maths value;

es : elementary space enumerators ) : LOGICAL;
CONSTANT
base types : SET OF STRING := [ 'NUMBER', 'COMPLEX NUMBER LITERAL', 'REAL',
NTEGER', 'LOGICAL', 'BOOLEAN', 'STRING', 'BINARY', 'MATHS SPACE',
ATHS FUNCTION', 'LIST', 'ELEMENTARY SPACE ENUMERATORS', 'ORDERING TYPEWY)
OWER UPPER', 'SYMMETRY TYPE', 'ELEMENTARY FUNCTION ENUMERATORS', 'OREN’ CLOSED',

PACE7CONSTRAINT7TYPE', 'REPACKAGEioPTIONS‘, ‘EXTEN§ION70PTIONS‘ 1;
END CONSTANT;
LOCAL
v : maths value;
key type : STRING := '';
types : SET OF STRING;
ge : generic expression;
cum : LOGICAL := TRUE;
vspc : maths space;
END LOCAL;
IF NOT EXISTS (sv) OR NOT EXISTS (es) THEN
RETURN (FALSE) ;

END IF;
CASE es OF
es_numbers
key type := 'NUMBER';
es_complex numbers
key type := 'COMPLEX NUMBER LITERAL';
es_reals
key type := 'REAL';
es _integers
key type := "INTEGER';
es logicals
key type := UDOGICAL';
es booleans
key typeSs= 'BOOLEAN';
es_strings
key type := 'STRING';
es binarys
key/) type := 'BINARY';
es maths spaces
key type := 'MATHS SPACE';
es,maths functions
key type := 'MATHS FUNCTION';

€s_generics
RETURN (TRUE) ;

END CASE;
REPEAT 1 = 1 TO STZEQF( v\'-

IF NOT EXISTS(sv[i]) THEN
RETURN (FALSE);
END IF;
v := simplify maths value(sv[i]);
types := stripped typeof (v);
IF key type IN types THEN
SKIP;
END IF;
IF (es = es numbers) AND ('COMPLEX NUMBER LITERAL' IN types) THEN
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SKIP;

END IF;

IF SIZEOF (base types * types) > 0 THEN
RETURN (FALSE) ;

END IF;
ge := v;
IF has values space(ge) THEN
vspc := values space of (ge);
IF NOT subspace OI_ es (vsSpC, e€s) THEN
IF NOT compatible spaces(vspc, make elementary space(es)) THEN
RETURN (FALSE) ;
END IF;
cum := UNKNOWN;
END IF;
ELSE
cum := UNKNOWN;
END IF;

IF cum = FALSE THEN
RETURN (FALSE);

END IF;
END REPEAT;
RETURN (cum) ;
END FUNCTION;
FUNCTION any space satisfies
(sc space constraint type;
spc : maths space ) : BOOLEAN;
LOCAL
spc_id : elementary space enumeratorsy
END LOCAL;
IF (sc = sc_equal) OR NOT ('ELEMENTARY SPACE' IN stripped typeof (spc)) THEN
RETURN (FALSE) ;
END IF;
spc_id := spcl\elementary spade.space id;
IF sc = sc_subspace THEN
RETURN (bool (spc_id =(&s generics));
END IF;
IF sc = sc_member THEN
RETURN (bool ((spé¢.1id = es generics) OR (spc_id = es maths spaces)));
END IF;
RETURN (?);

END FUNCTION;

FUNCTION asseoc_product space
(tsl : tupde space;
ts2 :\tuple space ) : tuple space;
LOCAL
typesl : SET OF STRING := stripped typeof (tsl);
Eypes2 : SET OF STRING := stripped typeof (ts2);
Gpl : uniform product space := make uniform product space(the reals, 1);
up2 uniform product space := make uniform product space(the reals, 1);
1pl listed product space := the zero tuple space;
1p2 listed product space := the zero tuple space;
lps listed product space := the zero tuple space;
ot] oxtonded ‘?—111’\19 pace = the +11I\1D ;
et?2 extended tuple space := the tuples;
ets : extended tuple space := the tuples;
use upl : BOOLEAN;

use

~up2 : BOOLEAN;

use 1pl : BOOLEAN;
use 1lp2 : BOOLEAN;
factors : LIST OF maths space := [];
tspace : tuple space;
END LOCAL;
© 1S0 2011 — Al rights reserved 101


https://standardsiso.com/api/?name=c5fc4ae2747425f47ddec09ef023712f

ISO 10303-235:2009/Cor.1:2011(E)

IF 'UNIFORM PRODUCT SPACE'
upl tsl;
use upl := FALSE;
use 1pl FALSE;
ELSE
IF 'LISTED PRODUCT SPACE'
1lpl := tsl;
use upl := FALSE;

IN typesl THEN

IN typesl THEN

Use_1pl FALSE;
ELSE
IF NOT
RETURN
END IF;
etl
use upl
use 1pl
END IF;
END IF;
IF 'UNIFORM PRODUCT SPACE' IN types2 THEN
up?2 ts2;
use up2 := FALSE;
use 1p2 FALSE;
ELSE
IF 'LISTED PRODUCT SPACE'
1p2 ts2;
use up2 :=
use 1p2
ELSE
IF NOT
RETURN
END IF;
et2 :
use up2
use 1p2
END IF;
END IF;
IF use upl THEN
IF use up2 THEN
IF upl.base

('"EXTENDED TUPLE SPACE' THEN

(?);

IN typesl)

tsl;
:= FALSE;
FALSE;

IN types2 THEN

FALSE;
FALSE;

('"EXTENDED TUPLE SPACE' IN types2) THEN

(?);
= ts2;

= FALSE;
FALSE;

.base THEN

up?2

tspace := makeswniform product space (upl.base, upl.exponent +
ug2 .exponent) ;
ELSE
factors_&="[ upl.base, up2.base ];
tspace-\. make listed product space(factors);
END IF;
ELSE
IF use/ 1p2 THEN
factors := [ upl.base ];
factors := factors + 1lp2.factors;
tspace := make listed product space (factors);
ELSE
tspace := assoc_product space(upl, et2.base);
tspace := make extended tuple space (tspace, etZ.extender);
END IF;
END TF"-
ELSE

IF use_ lpl THEN
IF use up2 THEN

factors [ up2.base ];
factors := lpl.factors + factors;
tspace := make listed product space (factors);
ELSE
IF use lp2 THEN
tspace := make listed product space (lpl.factors + 1lp2.factors);
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END TIF;

END TF;
ELSE
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= assoc_product space(lpl, et2Z.base);
make extended tuple space (tspace, et2.extender);

IF use _up2 THEN

IF etl.extender =

up?2.base THEN

Tspace := assoc_product _space (etl.base, upZ).,
tspace := make extended tuple space (tspace, etl.extender);
ELSE
RETURN (?);
END IF;
ELSE
IF use 1p2 THEN
factors := 1lp2.factors;
REPEAT i := 1 TO SIZEOF (factors);
IF etl.extender <> factors[i] THEN
RETURN (?);
END IF;
END REPEAT;
tspace := assoc_product space(etl.base,) 1p2);
tspace := make extended tuple space(tspace, etl.extender);
ELSE
IF etl.extender = et2.extender THEN
tspace := assoc_product spag@(etl, et2.base);
ELSE
RETURN (?);
END IF;
END IF;
END IF;
END IF;
END IF;
RETURN (tspace);
END FUNCTION;
FUNCTION atan2
(y REAL;
X : REAL ) REAL;
LOCAL
r : REAL;
END LOCAL;
IF (y = 0.00000) AND (x = 0.00000) THEN
RETURN-\2) ;
END IF;
r := ATAN(y, x);
IF x\XJ0.00000 THEN
ITF v < 0.00000 THEN
r := r - 3.14159;
ELSE
r := r + 3.14159;
END IF;
END IF;
RETURN (r);
END _FUNCTTION k)
FUNCTION bag to set
(the bag BAG OF GENERIC intype ) SET OF GENERIC intype;
LOCAL
the set SET OF GENERIC intype := [];
END_ LOCAL;
IF SIZEOF (the bag) > 0 THEN
REPEAT i := 1 TO HIINDEX (the bag);
the set := the set + the bag[il];
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END REPEAT;
END IF;
RETURN (the set);
END FUNCTION;

FUNCTION base axis
(dim : INTEGER;

axisl : direction;

axisZ : direction,

axis3 : direction ) : LIST [2:3] OF direction;
LOCAL

u : LIST [2:3] OF direction;
factor : REAL;

dl : direction;
d2 : direction;
END_ LOCAL;
IF dim = 3 THEN
dl := NVL(normalise(axis3), dummy gri || direction([ 0.00000,,0.00000,
1./00000 1))
d2 := first proj axis(dl, axisl);
u := [ d2, second proj axis(dl, d2, axis2), dl ];
ELSE
IF EXISTS (axisl) THEN
dl := normalise(axisl);
u := [ dl, orthogonal complement (dl) ];
IF EXISTS (axis2) THEN
factor := dot product(axis2, ul2]);
IF factor < 0.00000 THEN
ul2].direction ratios[l] := -wi2].direction ratios[1l];
ul2].direction ratios[2] := £€m}2].direction ratios[2];
END IF;
END IF;
ELSE
IF EXISTS (axis2) THEN
dl := normalise(axis2);
u := [ orthogonal complement(dl), dl ];
ull].direction ratios[l] := -u[l].direction ratios[1l];
ull].direction ratios[2] := -u[l].direction ratios[2];
ELSE
u := [ dummy_gxd’ || direction([ 1.00000, 0.00000 ]), dummy gri ||
dilrection ([ 0.00000, 1.00000)1) 1
END IF;
END IF;
END IF;

RETURN (u) ;
END FUNCTION;

FUNCTION bod?
(lgcl 4 N\HOGICAL ) : BOOLEAN;
IF NQICEXISTS (lgcl) THEN
RETURN (FALSE) ;
ENDVIF;
7F 1gcl <> TRUE THEN
RETURN (FALSE) ;

END IE:

RETURN (TRUE) ;
END_FUNCTION;

FUNCTION build 2axes

(ref direction : direction ) : LIST [2:2] OF direction;
LOCAL
d : direction := NVL(normalise (ref direction), dummy gri || direction ([
1.00000, 0.00000 1))
END LOCAL;
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RETURN ([ d, orthogonal complement(d) ]);
END FUNCTION;

FUNCTION build axes

(axis : direction;
ref direction : direction ) : LIST [3:3] OF direction;
LOCAL
dl : direction;
dZ : direction,
END LOCAL;
dl := NVL(normalise(axis), dummy gri || direction([ 0.00000, 0.00000,
1.00000 1))
d2 := first proj axis(dl, ref direction);
RETURN ([ d2, normalise(cross_product (dl, d2)).orientation, dl _]Jy

END FUNCTION;

FUNCTION check sparse index domain
(idxdom : tuple space;

base : zero or one;
shape : LIST [1:?] OF positive integer;
order : ordering type ) : BOOLEAN;
LOCAL
mthspc : maths space;
interval : finite integer interval;
i : INTEGER;
END LOCAL;
mthspc := factorl (idxdom) ;
interval := mthspc;
IF order = by rows THEN
i :=1;
ELSE
i = 2;
END IF;
RETURN (bool((interval.min <= base) AND (interval.max >= base +
shape[i])));

END_ FUNCTION;

FUNCTION check sparse imdex to loc

(index _range : tuplé.space;

loc _domain : tuple’ space ) : BOOLEAN;
LOCAL

temp : maths space;

idx rng itvIys® finite integer interval;

loc dmn_itvl : finite integer interval;
END_ LOCAL;

temp .= Ffactorl (index range);

IF schema prefix + 'TUPLE SPACE' IN TYPEOF (temp) THEN

temp := factorl (temp);
END' IF;

3F NOT (schema_prefix + 'FINITE_INTEGER_INTERVAL‘ IN TYPEOF (temp)) THEN
RETURN (FALSE) ;

END IF;

idx rng itvl := temp;

temp := factorl (loc domain);

1 chema I\Y‘Q'F'i + 'TUPLE SPACE' TN 'T‘V'D'F‘(\F'/fomp\ THEN

temp := factorl (temp):;

END IF;

IF NOT (schema_prefix + 'FINITE_INTEGER_INTERVAL' IN TYPEOF (temp)) THEN
RETURN (FALSE) ;

END IF;

loc dmn itvl := temp;

RETURN Tbool((loc_dmn_itvl.min <= idx rng itvl.min) AND (idx rng itvl.max

<= loc dmn itvl.max + 1)));
END FUNCTION;
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FUNCTION check sparse loc range

(locrng tuple space;

base Zero_or_one;

shape LIST [1:?] OF positive integer;

order ordering type ) BOOLEAN;

LOCAL

mthspc maths space;

interval ITInite 1nteger 1incterval,

i : INTEGER;

END LOCAL;

IF space dimension(locrng) <> 1 THEN
RETURN (FALSE) ;

END IF;

mthspc := factorl (locrng);

IF NOT (schema prefix + 'FINITE INTEGER INTERVAL' IN TYPEOF (mthspc)/)' THEN
RETURN (FALSE) ;

END IF;

interval := mthspc;

IF order = by rows THEN
i = 2;

ELSE
i :=1;

END IF;

RETURN (bool ((interval.min >= base) AND (interval{max <= base + shape[i] -

))
END_ FUNCTION;

FUNCTION compare basis and coef

END FUNCTION;

FUNCTION compatible complex number regions

(basis LIST [1:?] OF b spline basis;
coef maths function ) BOOLEAN;
LOCAL
shape LIST OF positive integer;
END LOCAL;

IF NOT EXISTS (basis) OR NOT EXISIS (coef) THEN
RETURN (FALSE) ;

END IF;

shape := shape of array(coef) ;

IF NOT EXISTS (shape) THEN
RETURN (FALSE) ;

END IF;

IF SIZEOF (shape) < SLZEOF (basis) THEN
RETURN (FALSE)J

END IF;

REPEAT i := 1 TO SIZEOF (basis);
IF (basis\#].num basis = shape[i]) <> TRUE THEN

RETURN (FALSE) ;

END IFf

END REREAT;

RETURNSN (TRUE) ;

(spl maths space;
I\’) math pace ) BOQLEAN
LOCAL
typenames SET OF STRING := stripped typeof (spl)
crgnl cartesian complex number region;
crgn?2 cartesian complex number region;
prgnl polar complex number region;
prgn2 polar complex number region;
prgnlc?2 polar complex number region;
prgn2cl polar complex number region;

spl is _crgn BOOLEAN;
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sp2_is _crgn : BOOLEAN;
END LOCAL;

IF 'CARTESIAN COMPLEX NUMBER REGION' IN typenames THEN
spl _is crgn := TRUE;
crgnl := spl;

ELSE
IF 'POLAR COMPLEX NUMBER REGION' IN typenames THEN

spl is crgn := FALSE;

prgnl = spl;
ELSE

RETURN (TRUE) ;
END IF;

END IF;

typenames := stripped typeof (sp2);

IF 'CARTESIAN COMPLEX NUMBER REGION' IN typenames THEN

sp2_is_crgn := TRUE;
crgn2 := sp2;
ELSE
IF 'POLAR COMPLEX NUMBER REGION' IN typenames THEN
sp2_is_crgn := FALSE;
prgn2 := sp2;
ELSE
RETURN (TRUE) ;
END IF;
END IF;
IF spl is crgn AND sp2 is crgn THEN
RETURN (compatible intervals (crgnl.real ‘constraint,
crgn2.real constraint) AND compatible interyal¥/(crgnl.imag constraint,
crgn2.imag constraint));

END IF;

IF ((NOT spl is crgn AND NOT sp2 sks'crgn) AND (prgnl.centre.real part =
prgn2.centre.real part)) AND (prgnl.cénktre.imag part = prgn2.centre.imag part)
THEN

IF NOT compatible intervads' (prgnl.distance constraint,
prgn2.distance constraint) THEN
RETURN (FALSE) ;
END IF;
IF compatible intekvals(prgnl.direction constraint,
prgn2.direction constraint) THEN
RETURN (TRUE)>
END IF;
IF (prgnl.direction constraint.max > 3.14159) AND
(prgn2.direction _Constraint.max < 3.14159) THEN
RETURN (compatible intervals (prgn2.direction constraint,
make finite real/interval (-3.14159, open, prgnl.direction constraint.max -
2.00000 * 3.14159, prgnl.direction constraint.max closure)));
ENDDIF;
IF (prgn2.direction constraint.max > 3.14159) AND
(prgnlsdirection constraint.max < 3.14159) THEN
RETURN (compatible intervals(prgnl.direction constraint,
make\finite real interval(-3.14159, open, prgn2.direction constraint.max -
200000 * 3.14159, prgn2.direction constraint.max closure)));

END IF;
RETURN (FALSE) ;
END IE:
IF spl is crgn AND NOT sp2 is crgn THEN
crgn2 := enclose pregion in cregion(prgn2);
prgnl := enclose cregion in pregion(crgnl, prgnZ.centre);

RETURN (compatibIeicomplexinumberiregions(crgnl, crgn2) AND
compatible complex number regions(prgnl, prgn2));

END IF;
IF NOT spl is crgn AND sp2 is crgn THEN

crgnl := enclose pregion in cregion(prgnl);

prgn2 := enclose cregion_ in pregion(crgn2, prgnl.centre);
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RETURN (compatible complex number regions(crgnl, crgn2) AND
compatible complex number regions (prgnl, prgn2));
END IF;
prgnlc?2 enclose pregion in pregion(prgnl, prgn2.centre);
prgn2cl := enclose pregion in pregion(prgn2, prgnl.centre);
RETURN (compatible complex number regions (prgnl, prgn2cl) AND
compatible complex number regions (prgnlc2, prgn2));
END_ FUNCTION;

FUNCTION compatible es values

(esvall : elementary space enumerators;
esval2 : elementary space enumerators ) : BOOLEAN;
LOCAL

esvall is numeric : LOGICAL;

esval2 is numeric : LOGICAL;
END_ LOCAL;

IF ((esvall = esval2) OR (esvall = es generics)) OR (esvalZ2 = eg génerics)
THEN

RETURN (TRUE) ;
END IF;
esvall is numeric := (esvall >= es numbers) AND (esvall <=’es integers);
esval2 is numeric := (esval2 >= es numbers) AND (esval2\&= es integers);
IF esvall is numeric AND (esval2 = es numbers) OR esvalZ is numeric AND
(gsvall = es numbers) THEN

RETURN (TRUE) ;
END IF;
IF esvall is numeric XOR esval2 is numeric THEN

RETURN (FALSE) ;
END IF;
IF (esvall = es logicals) AND (esval2 = &€s“booleans) OR (esvall =
eq booleans) AND (esval2 = es logicals) THEN

RETURN (TRUE) ;

END IF;

RETURN (FALSE) ;
END FUNCTION;

FUNCTION compatible intervals
(spl : maths space;
sp2 : maths space ) : BOOLEAN;
LOCAL
amin : REAL;
amax : REAL;

END LOCAL;
IF min exists(spl) AND max exists (sp2) THEN
amin := realomin (spl);
amax := real max(sp2);

IF amin >/ amax THEN
RETURN (FALSE) ;
ENDAIF;
IR, @amin = amax THEN
RETURN (min_included(spl) AND max included(sp2));

END IF;

END IF;

IF min exists(sp2) AND max exists(spl) THEN
amin = real min(sn?2) -
amax := real:max(spl);

IF amin > amax THEN
RETURN (FALSE) ;
END IF;
IF amin = amax THEN
RETURN (min_included(sp2) AND max included(spl));
END IF;
END IF;
RETURN (TRUE) ;
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END FUNCTION;

FUNCTION compatible spaces
(spl : maths space;
sp2 : maths space ) : BOOLEAN;
LOCAL
typesl : SET OF STRING := stripped typeof (spl);
types2 : SET OF STRING := stripped typeof (sp2);

1gcl  LOGICAL := UNKNOWN;
m : INTEGER;

n : INTEGER;

sl : maths space;

s2 : maths space;

END LOCAL;
IF 'FINITE SPACE' IN typesl THEN
REPEAT i := 1 TO SIZEOF (spl\finite space.members);
lgcl := member of (spl\finite space.members[i], sp2);

IF lgcl <> FALSE THEN
RETURN (TRUE) ;

END IF;
END REPEAT;
RETURN (FALSE) ;
END IF;
IF 'FINITE SPACE' IN types2 THEN
REPEAT i := 1 TO SIZEOF (sp2\finite space.meémbers) ;
lgcl := member of (sp2\finite space.members[i], spl);

IF lgcl <> FALSE THEN
RETURN (TRUE) ;
END IF;
END REPEAT;
RETURN (FALSE) ;
END IF;
IF 'ELEMENTARY SPACE' IN typesk, THEN
IF spllelementary space.space id = es generics THEN
RETURN (TRUE) ;
END IF;
IF 'ELEMENTARY SPACE'\'IN types2 THEN
RETURN (compatikle es values (spll\elementary space.space id,
sp2\elementary space.spacé.id));
END IF;
IF (('FINITE\INTEGER INTERVAL' IN types2) OR
('"INTEGER INTERVAL ,JROM MIN' IN types2)) OR ('INTEGER INTERVAL TO MAX' IN typesp})
THEN
RETURN (compatible es values(spllelementary space.space id,
es_integers));
END(IF;
IE(('FINITE REAL INTERVAL' IN types2Z) OR ('REAL INTERVAL FROM MIN' IN
types2))-OR" ('REAL INTERVAL TO MAX' IN types2) THEN
RETURN (compatible es values(spll\elementary space.space id,
es reals));
END IF;
IF ('CARTESIAN COMPLEX NUMBER REGION' IN types2) OR
("POLAR COMPLEX NUMBER REGION' IN types2) THEN
RETURN (compatible es values(spll\elementary space.space id,

=y r‘r\ml'\'l = numbers)) ;
END IF;
IF '"TUPLE SPACE' IN types2 THEN
RETURN (FALSE) ;
END IF;
IF 'FUNCTION SPACE' IN types2 THEN
RETURN (bool (spll\elementary space.space_id = es maths functions));
END IF;
RETURN (TRUE) ;
END IF;
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IF 'ELEMENTARY SPACE' IN types2 THEN
IF sp2\elementary space.space id = es generics THEN
RETURN (TRUE) ;
END IF;
IF (('FINITE INTEGER INTERVAL' IN typesl) OR
('"INTEGER INTERVAL FROM MIN' IN typesl)) OR ('INTEGER INTERVAL TO MAX' IN typesl)
THEN
RETURN (compatible es values(sp2\elementary space.space id,

ed Integers));
END IF;
IF (('FINITE REAL INTERVAL' IN typesl) OR ('REAL INTERVAL FROM MIN' IN
typesl)) OR ('REAL INTERVAL TO MAX' IN typesl) THEN
RETURN (compatible es values(sp2\elementary space.space id,
eq reals));
END IF;
IF ('CARTESIAN COMPLEX NUMBER REGION' IN typesl) OR
('[POLAR COMPLEX NUMBER REGION' IN typesl) THEN
RETURN (compatible es values (sp2\elementary space.space, id,
ey complex numbers));
END IF;
IF '"TUPLE SPACE' IN typesl THEN
RETURN (FALSE) ;
END IF;
IF 'FUNCTION SPACE' IN typesl THEN
RETURN (bool (sp2\elementary space.space id % es maths functions));
END IF;
RETURN (TRUE) ;
END IF;
IF subspace of es(spl, es integers) THEN
IF subspace of es(sp2, es integers) THEN
RETURN (compatible intervals (splpisp2)):;
END IF;
RETURN (FALSE) ;
END IF;
IF subspace of es(sp2, es_integeads) THEN
RETURN (FALSE) ;
END IF;
IF subspace of es(spl, es xkals) THEN
IF subspace of es(sp2ples reals) THEN
RETURN (compatibilevintervals (spl, sp2));
END IF;
RETURN (FALSE) ;
END IF;
IF subspace of ,es(sp2, es reals) THEN
RETURN (FALSE) ;
END IF;
IF subspace_of es(spl, es complex numbers) THEN
IF subspace of es(sp2, es complex numbers) THEN
RETURN (compatible complex number regions (spl, sp2));
ENDSIF;
RETURN (FALSE) ;
ENDVIF;
IF subspace of es(sp2, es complex numbers) THEN
RETURN (FALSE) ;

END IE:

IF 'UNIFORM PRODUCT SPACE' IN typesl THEN
IF 'UNIFORM PRODUCT SPACE' IN types2 THEN
IF spll\uniform product space.exponent <>
sp2\uniform product space.exponent THEN
RETURN (FALSE) ;
END IF;
RETURN (compatible spaces (spl\uniform product space.base,
sp2\uniform product space.base));
END IF;
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IF 'LISTED PRODUCT SPACE' IN types2 THEN
n := SIZEOF (sp2\listed product space.factors);
IF spl\uniform product space.exponent <> n THEN
RETURN (FALSE) ;
END IF;
REPEAT i := 1 TO n;
IF NOT compatible spaces(spl\uniform product space.base,
sp2\listed product space.factors[i]) THEN

RETURN (FALSE) ;

END IF;
END REPEAT;
RETURN (TRUE) ;
END IF;
IF 'EXTENDED TUPLE SPACE' IN types2 THEN
m := spll\uniform product space.exponent;

n space_dimension (sp2\extended tuple space.base);
IF m < n THEN
RETURN (FALSE) ;
END IF;
IF m = n THEN
RETURN (compatible spaces(spl, sp2\extended/tuple space.base));
END IF;
RETURN (compatible spaces (spl,
assoc_product space (sp2\extended tuple space.base,
make uniform product space (sp2\extended tuple spadelextender, m - n))));
END IF;
IF 'FUNCTION SPACE' IN types2 THEN
RETURN (FALSE) ;

END IF;
RETURN (TRUE) ;

END IF;

IF 'LISTED PRODUCT SPACE' IN typesl THEN
n := SIZEOF (spl\listed prodmct space.factors);

IF 'UNIFORM PRODUCT SPACEN'IN types2 THEN
IF n <> sp2\uniform product space.exponent THEN
RETURN (FALSE) ;
END IF;
REPEAT i := 1 TOJn;
IF NOT compatible spaces (sp2\uniform product space.base,
spl\listed product spacetfactors[i]) THEN
RETURN (FALSE) ;
END JIF;
END REREAT;
RETURN (TRUE) ;
END IFy
IF _LISTED PRODUCT SPACE' IN types2 THEN
JF n <> SIZEOF (sp2\listed product space.factors) THEN
RETURN (FALSE) ;
END IF;
REPEAT i := 1 TO n;
IF NOT compatible spaces (spll\listed product space.factors[i],
sp2\listed product space.factors[i]) THEN
RETURN (FALSE) ;

END IF;
END REDEAT -

RETURN (TRUE) ;
END IF;
IF 'EXTENDED TUPLE SPACE' IN types2 THEN
m := space dimension(sp2\extended tuple space.base);
IF n < m THEN
RETURN (FALSE) ;
END IF;
IF n = m THEN
RETURN (compatible spaces (spl, sp2\extended tuple space.base));
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END IF;

RETURN (compatible spaces (spl,
assoc_product space (sp2\extended tuple space.base,
make_uniform_product_space(sp2\extended_tuple_space.extender, n-m))));

END IF;
IF schema_prefix + 'FUNCTION SPACE' IN types2 THEN

RETURN (FALSE) ;

END IF;

RETURN (TRUE) ;
END IF;
IF 'EXTENDED TUPLE SPACE' IN typesl THEN
IF ('UNIFORM PRODUCT SPACE' IN types2) OR ('LISTED PRODUCT SPACE' IN
types2) THEN
RETURN (compatible spaces(sp2, spl));

END IF;
IF 'EXTENDED TUPLE SPACE' IN types2 THEN

IF NOT compatible spaces (spll\extended tuple space.extender,
sg2\extended tuple space.extender) THEN

RETURN (FALSE) ;
END IF;
n := space dimension (spl\extended tuple space.base)’
m := space dimension(sp2\extended tuple space.base);
IF n < m THEN

RETURN
(qompatible spaces (assoc_product space (spll\extended tuple space.base,
make uniform product space(spll\extended tuple space.extender, m - n)),
sg2\extended tuple space.base));
END IF;
IF n = m THEN

RETURN (compatible spaces (spl\extended tuple space.base,
sg2\extended tuple space.base));
END IF;
IF n > m THEN

RETURN (compatible spaces (spl\extended tuple space.base,
agsoc _product space (sp2\extended tuple space.base,
mgke uniform product space (sp2\extended tuple space.extender, n - m))));

END IF;
END IF;
IF '"FUNCTION SPACE'<IN types2 THEN
RETURN (FALSE) ;

END IF;

RETURN (TRUE) ;
END IF;
IF 'FUNCTION _SPACE' IN typesl THEN

IF 'FUNCTION SPACE' IN types2 THEN

sl :=_spl\function space.domain argument;
s2.t= sp2\function space.domain_ argument;
€ASE spl\function space.domain constraint OF
sc_equal
BEGIN
CASE sp2\function space.domain constraint OF
sc_equal
lgcl := subspace of (sl, s2) AND subspace of(s2,
s1h
sc_subspace
lgcl := subspace of (sl, s2);
sc_member
lgcl := member of(sl, s2);
END CASE;
END;
sc_subspace
BEGIN

CASE sp2\function space.domain constraint OF
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sc_equal
lgcl := subspace of(s2, sl);
sc_subspace
lgcl := compatible spaces(sl, s2);
sc_member
lgcl := UNKNOWN;
END CASE;
END;
SC_memper
BEGIN
CASE sp2\function space.domain constraint OF
sc_equal
lgcl := member of (s2, sl);
sc_subspace
lgcl := UNKNOWN;
sc_member
lgcl := compatible spaces(sl, s2)v
END CASE;
END;

END CASE;
IF lgcl = FALSE THEN
RETURN (FALSE) ;

END IF;
sl := spl\function space.range argument;
s2 := sp2\function space.range argumert;
CASE spl\function space.range constraint OF
sc_equal
BEGIN
CASE sp2\function space.range constraint OF
sc_equal
lgcl »= subspace of (sl, s2) AND subspace of (s2
sl);
sc_subspace
3gcl := subspace of(sl, s2);
sc_membper
lgcl := member of (sl, s2);
END CASE;
END;
sc_subspace
BEGIN
CASE sp2\function space.range constraint OF
sc_equal
lgcl := subspace of(s2, sl);
sc_subspace
lgcl := compatible spaces(sl, s2);
sc_member
lgcl := UNKNOWN;
END CASE;
END;
sc_member
BEGIN
CASE sp2\function space.range constraint OF
sc_equal
lgcl := member of (s2, sl);
lal ubsnace
lgcl := UNKNOWN;
sc_member
lgcl := compatible spaces(sl, s2);
END CASE;
END;
END_CASE;

IF 1gcl = FALSE THEN
RETURN (FALSE) ;
END_IF;
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RETURN (TRUE) ;
END IF;
RETURN (TRUE) ;
END IF;
RETURN (TRUE) ;
END FUNCTION;

FUNCTION composable sequence

(operands : LIST [Z:7] OF maths Tunction ) : BOOLEAN;
REPEAT i := 1 TO SIZEOF (operands) - 1;
IF NOT compatible spaces (operands[i].range, operands[(i + 1)].domain)
THEN
RETURN (FALSE) ;
END IF;
END REPEAT;

RETURN (TRUE) ;
END FUNCTION;

FUNCTION convert to literal

(val : maths atom ) : generic literal;
LOCAL

types : SET OF STRING := TYPEOF (val);
END LOCAL;

IF '"INTEGER' IN types THEN
RETURN (make int literal (val));
END IF;
IF 'REAL' IN types THEN
RETURN (make real literal(val));
END IF;
IF 'BOOLEAN' IN types THEN
RETURN (make boolean literal (val));
END IF;
IF '"STRING' IN types THEN
RETURN (make string literal (val));
END IF;
IF '"LOGICAL' IN types THEN
RETURN (make logical literal (val));
END IF;
IF 'BINARY' IN types THEN
RETURN (make binarysditeral(val));
END IF;
IF schema_prefix + 'MATHS_ENUM_ATOM' IN types THEN
RETURN (make maghs enum literal(val));
END IF;
RETURN (?);
END FUNCTION;

FUNCTION convert to maths function

(func s \maths function select ) : maths function;
LOCAL
efenum : elementary function enumerators;
mehfun : maths function;
ENDVEOCAL;
IF schema prefix + 'MATHS FUNCTION' IN TYPEOF (func) THEN
mthfun = ‘F'I'IY\(‘,‘
ELSE
efenum := func;
mthfun := make elementary function (efenum);
END IF;

RETURN (mthfun);
END_FUNCTION;

FUNCTION convert to maths value
(val : GENERIC : G ) : maths value;
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LOCAL
types : SET OF STRING := TYPEOF (val);
ival : maths integer;
rval : maths real;
nval : maths number;
tfval : maths boolean;
lval : maths logical;
sval : maths string;

bval @ maths binary;
tval : maths tuple := the empty maths tuple;
mval : maths value;
END_ LOCAL;
IF schema_prefix + 'MATHS_VALUE' IN types THEN
RETURN (val);
END IF;
IF '"INTEGER' IN types THEN
ival := val;
RETURN (ival);
END IF;
IF 'REAL' IN types THEN
rval := val;
RETURN (rval);
END IF;
IF '"NUMBER' IN types THEN
nval := val;
RETURN (nval);
END IF;
IF '"BOOLEAN' IN types THEN
tfval := val;
RETURN (tfval);
END IF;
IF '"LOGICAL' IN types THEN
lval := val;
RETURN (1lval);
END IF;
IF 'STRING' IN types THEN
sval := val;
RETURN (sval);
END IF;
IF 'BINARY' IN types THEN
bval := val;
RETURN (bwval) ;
END IF;
IF 'LIST'-IN types THEN
REPEATN.A := 1 TO SIZEOF (val);
mval := convert to maths value(val[i]):;
JF NOT EXISTS (mval) THEN
RETURN (?);
END IF;
INSERT ( tval, mval, i - 1 );
END REPEAT;
RETURN (tval);
END IF;
RETURN (?);
END FUNCTIQN:

FUNCTION convert to operand

(val : maths value ) : generic expression;
LOCAL

types : SET OF STRING := stripped typeof (val);
END_ LOCAL;

IF 'GENERIC_EXPRESSION' IN types THEN
RETURN (val);
END IF;
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IF 'MATHS_ATOM' IN types THEN
RETURN (convert to literal(val));
END IF;
IF 'ATOM BASED VALUE' IN types THEN
RETURN (make atom based literal(val));
END IF;
IF 'MATHS TUPLE' IN types THEN
RETURN (make maths tuple literal(val));

END _IF;
RETURN (?);
END_FUNCTION;

FUNCTION convert to operands

(values : AGGREGATE OF maths value ) : LIST OF generic expression;
LOCAL
operands : LIST OF generic expression := [];
loc : INTEGER := 0;
END LOCAL;
IF NOT EXISTS (values) THEN
RETURN (?);
END IF;
REPEAT i := LOINDEX (values) TO HIINDEX (values);
INSERT ( operands, convert to operand(values[i]), 1oc¢”/);
loc := loc + 1;
END REPEAT;

RETURN (operands);
END FUNCTION;

FUNCTION convert to operands prcmfn
(srcdom : maths space or function;
prepfun : LIST OF maths function;

finfun : maths function select ) : LIST [2:?] OF generic_expression;

LOCAL

operands : LIST OF generic expression := [];
END LOCAL;

INSERT ( operands, srcdom, 0 )3

REPEAT i := 1 TO SIZEOF (prepfun);

INSERT ( operands, prepfunfi], 1 );
END REPEAT;

INSERT ( operands, convex¥ to maths function (finfun), SIZEOF (prepfun) + 1 );
RETURN (operands) ;
END FUNCTION;

FUNCTION cross product

(argl : direction;

arg2 : direction ) : vector;
LOCAL

mag : REAT;

res : dirvection;

vl :«LYST [3:3] OF REAL;

v2{\LIST [3:3] OF REAL;

resdlt : vector;
ENDVEOCAL;

IF (NOT EXISTS (argl) OR (argl.dim = 2)) OR (NOT EXISTS(arg2) OR (arg2.dim =
2) ) ~THEN

RETURN (?);
ELSE

BEGIN
vl := normalise(argl) .direction ratios;
v2 := normalise(arg2) .direction ratios;
res := dummy gri || direction([ (v1[2] * v2[3] - v1[3] * v2[2]),

(v1[3] * v2[1] - v1[1] * v2[3]), (v1[1] * v2[2] - v1[2] * v2[1]) 1);

mag := 0.00000;
REPEAT 1 := 1 TO 3;
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mag := mag + res.direction ratios[i] * res.direction ratios[i];
END REPEAT;
IF mag > 0.00000 THEN
result := dummy gri || vector(res, SQRT(mag)):;
ELSE
result := dummy gri || vector(argl, 0.00000);
END IF;
RETURN (result);
END;
END IF;

END_ FUNCTION;

FUNCTION definite integral check
(domain : tuple space;
vrblint : input selector;
lowerinf : BOOLEAN;
upperinf : BOOLEAN ) : BOOLEAN;
LOCAL
domn : tuple space := domain;
fspc : maths space;
dim : nonnegative integer;
k : positive integer;
END LOCAL;
IF (space_dimension(domain) = 1) AND (schema prefix + 'TUPLE SPACE' IN
TYPEOF (factorl (domain) )) THEN
domn := factorl (domain);
END IF;
dim := space_ dimension (domn) ;
k := vrblint;
IF k > dim THEN
RETURN (FALSE) ;
END IF;
fspc := factor space (domn, k);
IF NOT (schema prefix + 'REAL,CINTERVAL' IN TYPEOF (fspc)) THEN
RETURN (FALSE) ;
END IF;
IF lowerinf AND min exists (fspc) THEN
RETURN (FALSE) ;
END IF;
IF upperinf AND max’/ exists (fspc) THEN
RETURN (FALSE))
END IF;
RETURN (TRUE)~;
END_ FUNCTION;

FUNCTION _ definite integral expr check
(opexands : LIST [2:?] OF generic expression;
lowerinf : BOOLEAN;
upperinf : BOOLEAN ) : BOOLEAN;
LQCAL
nops : INTEGER := 2;
vspc : maths space;
dim : nonnegative integer;
k : positive integer;

b po—: math paces
END LOCAL;
IF NOT lowerinf THEN
nops := nops + 1;
END IF;
IF NOT upperinf THEN
nops := nops t+ 1;
END IF;
IF SIZEOF (operands) <> nops THEN
RETURN (FALSE) ;
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END IF;

IF NOT ('"GENERIC VARIABLE' IN stripped typeof (operands[2]))
RETURN (FALSE) ;

END IF;

IF NOT has values_ space (operands[2]) THEN
RETURN (FALSE) ;

END IF;

vspc := values space_ of (operands([2]);

THEN

1 NOT (TREAL INTERVALT IN stTripped TypeoI (vspc)) THEN
RETURN (FALSE) ;
END IF;
IF lowerinf THEN
IF min exists(vspc) THEN
RETURN (FALSE) ;
END IF;
k 3;
ELSE
IF NOT has values space (operands[3]) THEN
RETURN (FALSE) ;
END IF;
bspc := values space of (operands[3]);
IF NOT compatible spaces (bspc, vspc) THEN
RETURN (FALSE) ;
END IF;
k = 4;
END IF;
IF upperinf THEN
IF max exists(vspc) THEN
RETURN (FALSE) ;
END IF;
ELSE
IF NOT has values space (operands [K{N) THEN
RETURN (FALSE) ;
END IF;
bspc := values space of (operands[k]);
IF NOT compatible spaces (bspé, vspc) THEN
RETURN (FALSE) ;
END IF;
END IF;
RETURN (TRUE) ;
END_ FUNCTION;

FUNCTION derive defifiife integral domain
(igrl : definite.dntegral function ) : tuple space;
FUNCTION process product space

(spc : product space;

idx : INTEGER;

prefix) : INTEGER;

vdemn : maths space ) : product space;
LOCAL

uspc : uniform product space;

expnt : INTEGER;

factors : LIST OF maths_ space;
END LOCAL;

THEN

uspc := spc;
expnt := uspc.exponent + prefix;
IF idx <= uspc.exponent THEN
expnt := expnt - 1;
END IF;
IF expnt = 0 THEN
RETURN (make listed product space([]));
ELSE

1k chema I\ro'F'i + 'UNTIEORM PRODUICT SPACE' TN TYPEQOE( I\r‘\

RETURN (make uniform product space (uspc.base, expnt));
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END IF;
ELSE
factors := spcl\listed product space.factors;
IF idx <= SIZEOF (factors) THEN
REMOVE ( factors, idx );
END IF;
IF prefix > 0 THEN
INSERT ( factors, vdomn, 0 );

1F prerix 1 THEN
INSERT ( factors, vdomn, 0 );

END IF;
END IF;
RETURN (make listed product space (factors));
END IF;
END FUNCTION;
LOCAL

idomn : tuple space := igrl.integrand.domain;

types : SET OF STRING := TYPEOF (idomn) ;

idx : INTEGER := igrl.variable of integration;

tupled : BOOLEAN := bool ((space_dimension(idomn) = 1))AND (schema prefix ¢t

'TUPLE SPACE' IN types));
prefix : INTEGER 0;
espc : extended tuple space;
vdomn : maths space;

I~

END LOCAL;
IF tupled THEN
idomn := factorl (idomn) ;
types := TYPEOF (idomn) ;
END IF;
IF igrl.lower limit neg infinity THEN
prefix := prefix + 1;
END IF;
IF igrl.upper limit pos infinigy THEN
prefix := prefix + 1;
END IF;
vdomn := factor space (idgmn, idx);
IF schema prefix + 'EXTENDED TUPLE SPACE' IN types THEN
espc := idomn;
idomn := make extended tuple space (process product space (espc.base, idg,
prefix, vdomn), espc.exktender);
ELSE
idomn := process product space(idomn, idx, prefix, vdomn);
END IF;

IF tupled-THEN
RETURN«Aone_tuples of (idomn)) ;
ELSE
RETURN (idomn) ;
END-DF;
ENDAFUNCTION;

FUNCTION derive dimensional exponents

(x : unit ) : dimensional exponents;
LOCAL
result : dimensional exponents := dimensional exponents (0.00000, 0.00000,
Q. 00000, 0. 00000 0. 00000 0 00000 0 00000}
END LOCAL;
IF 'ENGINEERING PROPERTIES SCHEMA.DERIVED UNIT' IN TYPEOF (x) THEN
REPEAT i := LOINDEX (x\derived unit.elements) TO
HIINDEX (x\derived unit.elements);
result.length exponent := result.length exponent +

x\derived unit.elements[i]\derived unit element.exponent *

x\derived:unit.elements[1]\derived:unit_element.unit\named_unit.dimensions.length
__exponent;
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result.mass_exponent := result.mass exponent +
x\derived unit. elements[']\derived unit element.exponent *
x\derlved unit.elements]| \derlved unit “element. unit\named unit.dimensions.mass e
xponent;

result.time exponent := result.time exponent +
x\derived unit. elements[ ]\derlved unit element.exponent *
x\derived unit.elements[i]\derived unit element.unit\named unit.dimensions.time e
xponent;

result.electric_current exponent := result.eleCtricC_current exponenc
+ [x\derived unit. elements[ ]\derlved unit element.exponent *
x\derived unit.elements[i]\derived unit element. unit\named unit.dimensions.elect#

ic_current_exponent
result.thermodynamic temperature exponent :=
rgsult.thermodynamic temperature exponent +
x\derived unit.elements[i]\derived unit element.exponent *
x\derived unit.elements[i]\derived unit element.unit\named unit.dimensign’s'.thermo
dyjnamic_ temperature exponent;
result.amount of substance exponent :=
rgsult.amount of substance __exponent +
x\derived unit.elements| \derlved unit element.exponent *
x\[derived unit.elements]| \derlved unit “element. unit\named unith.dimensions.amount
df substance exponent;
result.luminous intensity exponent :=
rgsult.luminous 1nten31ty exponent +
x\derived unit.elements[i]\derived unit element.exponent ¥
x\|derived unit.elements[i ]\derlved unit element.unit\n&fed unit.dimensions.lumino
ug intensity exponent;
END REPEAT;
ELSE
result := x\named unit.dimensions;

END IF;

RETURN (result);
END FUNCTION;

FUNCTION derive elementary functionddomain

(ef val : elementary function:, énumerators ) : tuple space;
IF NOT EXISTS(ef val) THEN
RETURN (?);
END IF;
CASE ef val OF
ef and

RETURN (make extended tuple space(the zero tuple space,
the logicals));
ef or

RETURN./(make extended tuple space(the zero tuple space,
the logicals));
ef not

RETURN (make uniform product space(the logicals, 1));
ef xor

RETURN (make uniform product space(the logicals, 2));
e’ negate i

RETURN (make uniform product space(the integers, 1));

ef add i
RETURN (the integer tuples);
of ubtract 4 -

RETURN (make uniform product space(the integers, 2));
ef multiply i

RETURN (the integer tuples);
ef divide i

RETURN (make uniform product space(the integers, 2));
ef mod i

RETURN (make uniform product space(the_ integers, 2));
ef exponentiate i

RETURN (make uniform product space(the integers, 2));
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ef eq 1
~ RETURN (make uniform product space(the integers, 2));
ef ne i
RETURN (make uniform product space(the_ integers, 2));
ef gt i
RETURN (make uniform product space(the integers, 2));
ef 1t i
RETURN (make uniform product space(the_ integers, 2));
er ge 1
RETURN (make uniform product space(the integers, 2));
ef le i
RETURN (make uniform product space(the_ integers, 2));
ef abs 1
RETURN (make uniform product space(the integers, 1));
ef if i

RETURN (make listed product space([ the logicals, ghe'integers,
the integers 1));
ef negate r
RETURN (make uniform product space(the reals,,1));
ef reciprocal r
RETURN (make uniform product space(the reals, 1));
ef add r
RETURN (the real tuples);
ef subtract r
RETURN (make uniform product space(the reals, 2));
ef multiply r
RETURN (the real tuples);
ef divide r
RETURN (make uniform productyspace(the reals, 2));
ef mod r
RETURN (make uniform product space(the reals, 2));
ef exponentiate r
RETURN (make listed pppduct space ([ the nonnegative reals,
the reals 1));
ef exponentiate ri
RETURN (make ligked product space ([ the reals, the integers ]));

ef eqr

RETURN (makeuniform product space(the reals, 2));
ef ne r

RETURN _(make uniform product space(the reals, 2));
ef gt r

RETURN. (make uniform product space(the reals, 2));
ef 1t r

RETURN (make uniform product space(the reals, 2));
ef ge ¢

RETURN (make uniform product space(the reals, 2));
efle r

RETURN (make uniform product space(the reals, 2));
ef abs r

RETURN (make uniform product space(the reals, 1));
ef acos r

RETURN (make uniform product space(the negl one interval, 1));
ef asin r

RETURN (make uniform product space(the negl one interval, 1));

of otan?2 ¢

RETURN (make uniform product space(the reals, 2));

ef cos r
RETURN (make uniform product space(the reals, 1));
ef exp r
RETURN (make uniform product space(the reals, 1));
ef In r
RETURN (make uniform product space(the nonnegative reals, 1));
ef log2 r

RETURN (make uniform product space(the nonnegative reals, 1));
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ef 1logl0 r

RETURN (make uniform product space(the nonnegative reals, 1));
ef sin r

RETURN (make uniform product space(the reals, 1));
ef sqgrt r

RETURN (make uniform product space(the nonnegative reals, 1));
ef tan r

RETURN (make uniform product space(the reals, 1));
ef 1t 1T

RETURN (make listed product space ([ the logicals, the reals,

thHe reals ]));

ef negate c
RETURN

(make uniform product space(the complex numbers, 1));

ef reciprocal c

RETURN
ef add c
RETURN

ef subtract c

RETURN

ef multiply c

RETURN
ef divide c
RETURN

(make uniform product space(the complex numbers, 1))\
(the complex tuples);
(make uniform product space (the complex numbefs, 2));
(the complex tuples);

(make uniform product space (the compl@x’/numbers, 2));

ef exponentiate c

RETURN

(mgke_uniform_product_space(the_complex_numbers, 2));

ef exponentiate ci

RETURN

the integers 1));

ef eq c
RETURN

ef ne c
RETURN

(make listed product space ([ the complex numbers,

(make uniform product spéace/(the complex numbers, 2));

(make uniform productispace (the complex numbers, 2));

ef conjugate c

RETURN

ef abs c
RETURN
ef arg c
RETURN
ef cos c
RETURN
ef exp c
RETURN
ef In c
RETURN
ef sin c
RETURN
ef sqrt T
RETURN
ef £kan c
RETURN
ef if ¢
RETURN

(make uniform prodict space(the complex numbers, 1));
(make uniform.pkoduct space (the complex numbers, 1));
(make unifetm product space(the complex numbers, 1));
(make un¥/form product space(the complex numbers, 1));
(make uniform product space(the complex numbers, 1));
(make uniform product space (the complex numbers, 1));
(make uniform product space(the complex numbers, 1));
(make uniform product space (the complex numbers, 1));
(make uniform product space(the complex numbers, 1));

(make listed product space([ the logicals,

the complex numbers, the complex numbers ]));
ef subscript s

RETURN _

122

ef eq s
RETURN
ef ne s
RETURN
ef gt s
RETURN
ef 1t s
RETURN
ef ge s

(make listed I\Y‘r\r‘h‘lr‘ﬁ— I\:(‘D/[ the fr'irwj . the ‘iﬁ"‘Q(JQY‘ ]\\:

(make uniform product space(the strings, 2));
(make uniform product space(the strings, 2));
(make uniform product space(the strings, 2));

(make uniform product space(the strings, 2));
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2));

2));

RETURN (make listed product space([ the strings, the integers,

the integers 1));
ef concat_s

RETURN (make extended tuple space(the zero tuple space,

the strings));
ef size s

RETURN (make uniform product space (the strings,

ef format

RETURN (make listed product space ([ the numbers, the strings ]))

ef value

RETURN (make uniform product space(the strings,

ef like

RETURN (make uniform product space(the strings,

ef if s

"RETURN (make listed product space ([ the logicals;, the strings,

the strings ]));
ef subscript b

RETURN (make listed product space ([ the,/ dinarys, the integers ])]);

ef eq b

RETURN (make uniform product space (thewbinarys,

ef ne b

RETURN (make uniform product spacefthe binarys,

ef gt b

RETURN (make uniform product sspace (the binarys,

ef 1t b

RETURN (make uniform prodydgt”space (the binarys,

ef ge b

RETURN (make uniform p¥educt space (the binarys,

ef le b

RETURN (make unifon product space(the binarys,

ef subsequence Db

RETURN (make ligked product space ([ the binarys, the integers,

the integers 1));
ef concat b

RETURN (make extended tuple space(the zero tuple space,

the binarys));
ef size b

RETURN. (make uniform product space (the binarys,

ef if b

" RETURN (make listed product space ([ the logicals, the binarys,

the binarys 1))%
ef _Subscript t

RETURN (make listed product space([ the tuples, the integers ]))

e€f eq t

RETURN (make uniform product space(the_ tuples,

ef ne t

" RETURN (make uniform product space (the tuples,

ef concat t

RETURN (make extended tuple space(the zero tuple space,

1))

1))

20N

1))

2));

2));

the tuples));
of 1ize +
o RETURN (make uniform product space (the tuples, 1));
ef entuple
RETURN (the tuples);
ef detuple

RETURN (make uniform product space(the generics, 1));

ef insert

RETURN (make listed product space([ the tuples, the generics,

the integers 1));
ef remove
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RETURN (make listed product space([ the tuples, the integers ]));
ef if t
RETURN (make listed product space([ the logicals, the tuples,
the tuples 1));
ef sum it
RETURN (make uniform product space(the integer tuples, 1));
ef product it
RETURN (make uniform product space(the_ integer tuples, 1));

ef_add 1t
RETURN (make extended tuple space(the integer tuples,
the integer tuples));
ef subtract it
RETURN (make uniform product space(the integer tuples, 2));
ef scalar mult it
RETURN (make listed product space ([ the integers,
the integer tuples ]));
ef dot prod it
RETURN (make uniform product space(the integer tuples, |Z));
ef sum rt
RETURN (make uniform product space(the real tuples§)~1));
ef product rt
RETURN (make uniform product space(the real tuplées, 1));
ef add rt
RETURN (make extended tuple space(the real 'tuples,
the real tuples));
ef subtract rt
RETURN (make uniform product space (the real tuples, 2));
ef scalar mult rt
RETURN (make listed product spacet|\ the reals, the real tuples

ef dot prod rt

RETURN (make uniform producticspace (the real tuples, 2));
ef norm rt

RETURN (make uniform prodtct space(the real tuples, 1));
ef sum ct

RETURN (make uniform:pkoduct space(the complex tuples, 1));
ef product ct

RETURN (make unifetm product space(the complex tuples, 1));
ef add ct

RETURN (make extended tuple space(the complex tuples,
thHe complex tuples));
ef subtract ct

RETURN (ffake uniform product space (the complex tuples, 2));
ef scalar mult)ct

RETURN./(make listed product space ([ the complex numbers,
thHe complex tuples\])):
ef dot_vprod ct

RETURN (make uniform product space(the complex tuples, 2));
ef _moym ct

RETURN (make uniform product space(the complex tuples, 1));
el if

RETURN (make listed product space([ the logicals, the generics,
the gewerics 1));
ef ensemble

RETURN (the ‘?—111’\19 \'-
ef member of :
RETURN (make listed product space ([ the generics, the maths spaces
1))
OTHERWISE
RETURN (?);
END CASE;
END FUNCTION;

FUNCTION derive elementary function range
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(ef val : elementary function enumerators ) tuple space;
IF NOT EXISTS(ef_val) THEN
RETURN (?);
END IF;
CASE ef val OF
ef and
RETURN (make uniform product space(the logicals, 1));
ef or
RETURN (make unirorm product space(the logicals, 1));
ef not
RETURN (make uniform product space(the logicals, 1));
ef xor

RETURN (make uniform product space(the logicals, 2));

ef negate i

RETURN (make uniform product space(the integers, 1))

ef add i

RETURN (make uniform product space(the integers, @)Y;

ef subtract i

RETURN (make uniform product space(the integexs)’1));

ef multiply i

RETURN (make uniform product space(the integers, 1));

ef divide i

RETURN (make uniform product space (the(Cintegers, 1));

ef mod i

RETURN (make uniform product space(the integers, 1));

ef exponentiate i

RETURN (make uniform product space(the integers, 1));

ef eq i

RETURN (make uniform productyspace(the logicals, 1));

ef ne i

" RETURN (make uniform product space(the logicals, 1));

ef gt i

RETURN (make uniform groduct space(the logicals, 1));

ef 1t i

" RETURN (make uniferm product space(the logicals, 1));

ef ge i

~ RETURN (make uniform product space(the logicals, 1));

ef le i

RETURN (make uniform product space(the logicals, 1));

ef abs 1

RETURN (make uniform product space(the integers, 1));

ef if i

" RETURN (make uniform product space(the integers, 1));

ef negatée r

RETURN (make uniform product space(the reals, 1));

ef_kxeciprocal r

RETURN (make uniform product space(the reals, 1));

e€f add r

RETURN (make uniform product space(the reals, 1));

ef subtract r

RETURN (make uniform product space(the reals, 1));

ef multiply r

RETURN (make uniform product space(the reals, 1));

ef divide r

RETURN (make uniform I\Y‘r\r‘h‘lr‘ﬁ—

ef mod r

I\:r‘nﬁ-%o roal ’ 1))

RETURN (make uniform product space(the reals, 1));

ef exponentiate r

RETURN (make uniform product space(the reals, 1));

ef exponentiate ri

RETURN (mgke_uniform_product_space(the_reals, 1))

ef eqr

" RETURN (make uniform product space(the logicals, 1));

ef ne r

© 1S0O 2011 — All rights reserved

125


https://standardsiso.com/api/?name=c5fc4ae2747425f47ddec09ef023712f

ISO 10303-235:2009/Cor.1:2011(E)

RETURN (make uniform product space(the logicals, 1));

ef gt r

RETURN (make uniform product space(the logicals, 1));
ef 1t r

RETURN (make uniform product space(the logicals, 1));
ef ge r

RETURN (make uniform product space(the logicals, 1));
ef le r

RETURN  (make unirorm product space(the logicals, 1));
ef abs r

RETURN (make uniform product space(the nonnegative reals, 1));
ef acos r

RETURN (make uniform product space(the zero pi interval, 1));
ef asin r

RETURN (make uniform product space(the neghalfpi halfpi intefval,

np

ef atan2 r

RETURN (make uniform product space(the negpi pi interwvead, 1));
ef cos r

RETURN (make uniform product space(the negl one ifterval, 1));
ef exp r

RETURN (make uniform product space(the nonnegatlve reals, 1));
ef In r

RETURN (make uniform product space(the reals, 1));
ef log2 r

RETURN (make uniform product space(thesreals, 1));
ef logl0 r

RETURN (make uniform product spacejgthe reals, 1));
ef sin r

RETURN (make uniform product spage’(the negl one interval, 1));
ef sqgrt r

RETURN (make uniform productisspace (the nonnegative reals, 1));
ef tan r

RETURN (make uniform product space(the reals, 1));
ef if r

RETURN (make uniform:pkoduct space(the reals, 1));
ef negate c

RETURN (make unifeitm product space(the complex numbers, 1));
ef reciprocal c

RETURN (make umd¥form product space(the complex numbers, 1));
ef add c

RETURN (make uniform product space(the complex numbers, 1));
ef subtract c

RETURN-\(mlake uniform product space (the complex numbers, 1));
ef multiply‘c

RETURN (make uniform product space(the complex numbers, 1));
ef dividé/c

RETURN (make uniform product space(the complex numbers, 1));
ef )gexponentiate c

RETURN (make uniform product space(the complex numbers, 1));
e’ exponentiate ci

RETURN (make uniform product space(the complex numbers, 1));
ef eq c

RETURN (make uniform product space(the logicals, 1));
of ne o -

RETURN (make uniform product space(the logicals, 1));
ef conjugate c

RETURN (make uniform product space(the complex numbers, 1));
ef abs c

RETURN (make uniform product space(the nonnegative reals, 1));
ef arg c

RETURN (make uniform product space(the negpi pi interval, 1));
ef cos c

RETURN (make uniform product space(the complex numbers, 1));
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ef exp c

RETURN (make uniform product space(the complex numbers, 1));
ef In c

RETURN (make uniform product space(the complex numbers, 1));
ef sin c

RETURN (make uniform product space(the complex numbers, 1));
ef sqgrt c

RETURN (make uniform product space(the complex numbers, 1));
€T _tan C

RETURN (make uniform product space(the complex numbers, 1));
ef if ¢

RETURN (make uniform product space(the complex numbers, 1));

ef subscript

S

RETURN (make uniform product space (the strings, 1));

ef eqg s

RETURN (make uniform product space(the logicals, 1))
ef ne s

RETURN (make uniform product space(the logicals, |1));
ef gt s

RETURN (make uniform product space(the logicalks, 1));
ef 1t s

RETURN (make uniform product space(the lLogdicals, 1));
ef ge s

RETURN (make uniform product space(thesvlogicals, 1));
ef le s

RETURN (make uniform product spacef{the logicals, 1));
ef subsequence_ s

RETURN (make uniform product sspace (the strings, 1));
ef concat_s

RETURN (make uniform proddgt”space(the strings, 1));
ef size s

RETURN (make uniform p¥educt space(the integers, 1));
ef format

RETURN (make unifosm, product space(the strings, 1));
ef value

RETURN (make uniform product space(the reals, 1));
ef like

RETURN (makeuniform product space(the booleans, 1));
ef if s

RETURN _(make uniform product space(the strings, 1));
ef subscriptib

RETURN. (make uniform product space(the binarys, 1));
ef eq b

RETURN (make uniform product space(the logicals, 1));
ef ne b

RETURN (make uniform product space(the logicals, 1));
ef gt b

RETURN (make uniform product space(the logicals, 1));
ef 1t b

RETURN (make uniform product space(the logicals, 1));
ef ge b

RETURN (make uniform product space(the logicals, 1));
ef le b

RETURN (make uniform product space(the logicals, 1));
of ubscouence b

RETURN (make uniform product space(the binarys, 1));
ef concat b

RETURN (make uniform product space(the binarys, 1));
ef size b

RETURN (make uniform product space(the integers, 1));
ef if b

RETURN (make uniform product space(the binarys, 1));
ef subscript t :

RETURN (make uniform product space(the generics, 1));
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ef eqg t
~ RETURN (make uniform product space(the logicals, 1));

ef ne t

RETURN (make uniform product space(the logicals, 1));
ef concat t

RETURN (make uniform product space(the tuples, 1));
ef size t

RETURN (make uniform product space(the_ integers, 1));

€I _entuple

RETURN (make uniform product space (the tuples, 1));
ef detuple

RETURN (the tuples);
ef insert

RETURN (make uniform product space(the tuples, 1));
ef remove

RETURN (make uniform product space (the tuples, 1));
ef if t

RETURN (make uniform product space (the tuples, 1));
ef sum it

RETURN (make uniform product space(the integers, I));
ef product it

RETURN (make uniform product space(the integexs,) 1)):;
ef add it

RETURN (make uniform product space(the integer tuples, 1));
ef subtract it

RETURN (make uniform product space (the(ifteger tuples, 1));
ef scalar mult it

RETURN (make uniform product spacejfthe integer tuples, 1));
ef dot prod it

RETURN (make uniform product spéce’(the integers, 1));
ef sum rt

RETURN (make uniform productisspace (the reals, 1));
ef product rt

RETURN (make uniform product space(the reals, 1));
ef add rt

RETURN (make uniform:pkoduct space (the real tuples, 1));
ef subtract rt

RETURN (make unifeim product space(the real tuples, 1));
ef scalar mult rt

RETURN (make und¥form product space(the real tuples, 1));
ef dot prod rt

RETURN (make uniform product space(the reals, 1));
ef norm rt

RETURN-\(slake uniform product space(the reals, 1));
ef sum ct

RETURN (make uniform product space(the complex numbers, 1));
ef produtCt ct

RETURN (make uniform product space(the complex numbers, 1));
ef add ct

RETURN (make uniform product space(the complex tuples, 1));
ef) subtract ct

RETURN (make uniform product space(the complex tuples, 1));
ef scalar mult ct

RETURN (make uniform product space(the complex tuples, 1));
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RETURN (make uniform product space(the complex numbers, 1));
ef norm ct

RETURN (make uniform product space(the nonnegative reals, 1));
ef if

RETURN (make uniform product space(the generics, 1));
ef ensemble

RETURN (make uniform product space(the maths spaces, 1));
ef member of :

RETURN (make uniform product space(the logicals, 1));
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OTHERWISE

RETURN (?);
END_CASE;
END FUNCTION;

FUNCTION derive finite function domain

(pairs : SET [1:?] OF LIST [2:2] OF maths value ) : tuple space;
LOCAL

result : SET OF maths value := [];
END LOCAL;

result := result + list selected components(pairs, 1);

RETURN (one_tuples_of(mgke_finitg_space(result)));
END_FUNCTION;

FUNCTION derive finite function range

(pairs : SET [1:?] OF LIST [2:2] OF maths value ) : tuple spate;
LOCAL

result : SET OF maths value := [];
END LOCAL;

result := result + list selected components (pairs, 2)3}

RETURN (one tuples of (make finite space(result)));
END FUNCTION;

FUNCTION derive function domain

(func : maths function ) : tuple space;
LOCAL
typenames : SET OF STRING := stripped typeof (func);
tspace : tuple space := make listed product space([]);
shape : LIST OF positive integer;
sidxs : LIST OF INTEGER := [ 0 ];
itvl : finite integer interval;
factors : LIST OF finite integef\interval := [];
is uniform : BOOLEAN := TRUE;
END LOCAL;

IF 'FINITE_FUNCTION' IN typenames THEN
RETURN (derive finite (Function domain (func\finite function.pairs));
END IF;
IF 'CONSTANTiFUNCTION' IN typenames THEN
RETURN (domain fifom (func\constant function.source of domain));
END IF;
IF 'SELECTOR_FUNCTION' IN typenames THEN
RETURN (domain from(func\selector function.source of domain));

END IF;
IF 'ELEMENTARY FUNCTION' IN typenames THEN
RETURN
(derive eleméntary function domain (funcl\elementary function.func id));
END_TE;

IE."RESTRICTION FUNCTION' IN typenames THEN
RETURN (one tuples of (func\restriction function.operand));
END IF;
IF 'REPACKAGING FUNCTION' IN typenames THEN
IF func\repackaging function.input repack = ro nochange THEN
RETURN (func\repackaging function.operand.domain) ;

END IF;

I func Y‘DI\Q(‘]{:!(I‘] ng function 'i'npwﬁ— Y‘Dp:r‘l«' = o Wwrap 3 1-1WI\1Q THEN
RETURN (factorl (func\repackaging function.operand.domain));

END IF;

IF func\repackaging function.input repack = ro unwrap tuple THEN
RETURN (one tuples of (func\repackaging function.operand.domain));

END IF;
RETURN (?);
END IF;
IF 'REINDEXED ARRAY FUNCTION' IN typenames THEN
shape := shape of array(funcl\unary generic expression.operand);

© 1S0 2011 — Al rights reserved 129


https://standardsiso.com/api/?name=c5fc4ae2747425f47ddec09ef023712f

ISO 10303-235:2009/Cor.1:2011(E)

sidxs := func\reindexed array function.starting indices;

REPEAT i := 1 TO SIZEOF (shape);
itvl := make finite integer interval(sidxs[i], sidxs[i] + shape[i] -

INSERT ( factors, itvl, i - 1 );

IF shape[i] <> shape[l] THEN
is uniform := FALSE;

END IF;

END REPEAT;
IF is uniform THEN
RETURN (make uniform product space (factors[l], SIZEOF (shape))):
END IF;
RETURN (make listed product space (factors));
END IF;
IF 'SERIES COMPOSED FUNCTION' IN typenames THEN
RETURN (func\series composed function.operands[1l].domain);
END IF;
IF 'PARALLEL COMPOSED FUNCTION' IN typenames THEN
RETURN (domain from(func\parallel composed function.sourge of domain));
END IF;
IF '"EXPLICIT TABLE FUNCTION' IN typenames THEN
shape := func\explicit table function.shape;
sidxs[1] := funcl\explicit table function.index basey
REPEAT i1 := 1 TO SIZEOF (shape);
itvl := make finite integer interval(sidxs[1]) sidxs[1l] + shape[i] -

INSERT ( factors, itvl, 1 - 1 );
IF shape[i] <> shape[l] THEN
is uniform := FALSE;
END IF;
END REPEAT;
IF is_uniform THEN
RETURN (make uniform product space (factors[l], SIZEOF (shape))):

END IF;
RETURN (make listed product space (factors));

END IF;

IF 'HOMOGENEOUS_LINEAR_FUNCTION' IN typenames THEN
RETURN

(dne tuples of (make uniform preduct space (factorl (func\homogeneous linear functio
n.mat.range),

func\homogeneous linear function.mat\explicit table function.shape[func\homogeneo
ugy linear function.sum index])));

END IF;
IF 'GENERAL LINEAR FUNCTION' IN typenames THEN
RETURN
(dne_tuples of (make Juniform product space (factorl (func\general linear function.ma
t.lrange),

func\general lirear function.mat\explicit table function.shape[func\general linea
r [function.sum/index] - 1)));

END IE
IF{"B' SPLINE BASIS' IN typenames THEN
RETURN
(dne 4tuples of (make finite real interval (func\b spline basis.repeated knots[func)\
b |spline basis.order], closed,
fl_nr*\h I\1'ina bagsi Y‘DI\D,’—‘!"‘D(‘] knot [('Fﬂ'nr‘ 1) I\1'iﬂo bagsi num basi + 1\],
closed)));
END IF;
IF 'B_SPLINE_FUNCTION' IN typenames THEN
REPEAT i := 1 TO SIZEOF (func\b_spline function.basis);
tspace := assoc_product space (tspace,
func\b spline function.basis[i].domain) ;
END REPEAT;
RETURN (one tuples of (tspace));
END IF;
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IF 'RATIONALIZE_FUNCTION' IN typenames THEN
RETURN (func\rationalize function.fun.domain);
END IF;
IF 'PARTIAL_DERIVATIVE_FUNCTION' IN typenames THEN
RETURN (func\partial derivative function.derivand.domain);
END IF;
IF 'DEFINITE_INTEGRAL_FUNCTION' IN typenames THEN
RETURN (derive definite integral domain (func));

END LE
IF TABSTRACTED_EXPRESSION_FUNCTION' IN typenames THEN
REPEAT i := 1 TO SIZEOF (func\abstracted expression function.variables)
tspace := assoc product space (tspace,

one tuples of (values space of (func\abstracted expression function.variables([i])])
END REPEAT;
RETURN (tspace);
END IF;
IF 'EXPRESSION DENOTED FUNCTION' IN typenames THEN
RETURN
(values_space_ of (func\expression denoted function.expr)\fun¢tion space.domain atg
ument) ;
END IF;
IF '"IMPORTED POINT FUNCTION' IN typenames THEN
RETURN (one_tuples of (make listed product space([])));
END IF;
IF 'IMPORTED CURVE FUNCTION' IN typenames  PHEN
RETURN (func\imported curve function.parametric domain);
END IF;
IF 'IMPORTED SURFACE FUNCTION' IN typenames THEN
RETURN (func\imported surface function.parametric domain);
END IF;
IF 'IMPORTED VOLUME FUNCTION' IN\typenames THEN
RETURN (func\imported volume, function.parametric domain);
END IF;
IF 'APPLICATION DEFINED FUNCTION' IN typenames THEN
RETURN (func\applicati@n defined function.explicit domain);
END IF;
RETURN (?);
END FUNCTION;

FUNCTION derive funcktion range

(func : maths, function ) : tuple space;

LOCAL
typenames~ % JSET OF STRING := stripped typeof (func);
tspace : ‘tiple space := make listed product space([]);
m : nonnegative integer := 0;
n : _nornegative integer := 0;

END LQEAL;

FR/'FINITE FUNCTION' IN typenames THEN

RETURN (derive finite function range (func\finite function.pairs));
END IF;
IF 'CONSTANT FUNCTION' IN typenames THEN

RETURN (one_tuples of (make finite space ([

func\constant function.sole output ])));

END IE:
IF 'SELECTOR_FUNCTION' IN typenames THEN
tspace := func.domain;
IF (space dimension(tspace) = 1) AND (schema prefix + 'TUPLE SPACE' IN
TYPEOF (tspace)) THEN
tspace := factorl (tspace);
END IF;
RETURN (one_tuples of (factor space (tspace,
func\selector function.selector)));
END IF;
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IF 'ELEMENTARY FUNCTION' IN typenames THEN
RETURN
(derive elementary function range (func\elementary function.func id));
END IF;
IF 'RESTRICTION FUNCTION' IN typenames THEN
RETURN (one tuples of (func\restriction function.operand));
END IF;
IF 'REPACKAGING_ FUNCTION' IN typenames THEN

Tspace := func\repackaging runction.operand.range,
IF func\repackaging function.output repack = ro wrap as tuple THEN
tspace := one tuples of (tspace);
END IF;
IF func\repackaging function.output repack = ro unwrap tuple THEN
tspace := factorl (tspace);
END IF;
IF func\repackaging function.selected output > 0 THEN
tspace := one tuples of (factor space (tspace,
fync\repackaging function.selected output));
END IF;
RETURN (tspace);
END IF;
IF 'REINDEXED ARRAY FUNCTION' IN typenames THEN
RETURN (func\unary generic expression.operand\maths\-function.range);
END IF;
IF 'SERIES COMPOSED FUNCTION' IN typenames THEN
RETURN
(flunc\series composed function.operands[SIZEOF (func\series composed function.oper
ands) ] .range) ;
END IF;
IF 'PARALLEL COMPOSED FUNCTION' IN typenémes THEN
RETURN (func\parallel composed function.final function.range);
END IF;
IF 'EXPLICIT TABLE FUNCTION' IN typenames THEN
IF 'LISTED REAL DATA' IN typenames THEN
RETURN (one tuples of (the Leals));
END IF;
IF 'LISTED INTEGER DATA' IN typenames THEN
RETURN (one tuples of{(the integers));
END IF;
IF 'LISTED LOGICAL _RATA' IN typenames THEN
RETURN (one_ tuples of (the logicals));
END IF;
IF 'LISTED STRING DATA' IN typenames THEN
RETURN (one /tuples of (the strings));
END IF;
IF 'LISTED_COMPLEX NUMBER DATA' IN typenames THEN
RETURN (one tuples of (the complex numbers)) ;
END IFf
IF ALISTED DATA' IN typenames THEN
RETURN (one tuples of (func\listed data.value range));
END IF;
I'F 'EXTERNALLY LISTED DATA' IN typenames THEN
RETURN (one_ tuples of (func\externally listed data.value range));

END IF;
IF 'LINEARIZED TABLE FUNCTIQN' IN typenames THEN

RETURN (func\linearized table function.source.range);
END IF;
IF 'BASIC_SPARSE_MATRIX' IN typenames THEN
RETURN (func\basic sparse matrix.val.range);
END IF;
RETURN (?);
END IF;
IF 'HOMOGENEOUSiLINEARﬁFUNCTION' IN typenames THEN

132 © 1S0 2011 — Al rights reserved


https://standardsiso.com/api/?name=c5fc4ae2747425f47ddec09ef023712f

ISO 10303-235:2009/Cor.1:2011(E)

RETURN
(one_tuples of (make uniform product space (factorl (func\homogeneous linear functio

n.mat.range),
func\homogeneous linear function.mat\explicit table function.shape[ (3 -
func\homogeneous linear function.sum index)])));

END IF;
IF 'GENERAL LINEAR FUNCTION' IN typenames THEN
RETURN
(one_tuples of (make uniform product_space (factorl (func\general linear runcctioln.ha
t.range), func\general linear function.mat\explicit table function. shape[(3 N
func\general linear function.sum index)])));
END IF;

IF 'B_SPLINE_BASIS' IN typenames THEN
RETURN (one tuples of (make uniform product space(the reals,
func\b_spline basis.num basis)));
END IF;
IF 'B SPLINE FUNCTION' IN typenames THEN
tspace := factorl (func\b spline function.coef.domain);
m := SIZEOF(func\b_spllne_functlon basis);
n := space_dimension (tspace);
IF m = n THEN
RETURN (one tuples of (the reals));
END IF;
IF m =n - 1 THEN
RETURN (one_ tuples of (make uniform prdduct space(the reals,

factor space (tspace, n)\finite _integer interval.size)));
END IF;
tspace := extract factors(tspace, w +71, n);

RETURN (one tuples of (make function\space(sc_equal, tspace, sc_subspacg,
number superspace of(func\b spline function coef. range))));

END IF;
IF 'RATIONALIZE FUNCTION' IN typenames THEN
tspace := factorl(func\rationalize function.fun.range);
n := space dimension (tspace);
RETURN

(one_tuples of (make uniform prdduct space (number superspace of (factorl (tspace))
n-1)));

END IF;
IF 'PARTIAL DERIVATIVE FUNCTION' IN typenames THEN
RETURN
(drop_numeric constraints (func\partial derivative function.derivand.range));
END IF;
IF 'DEFINITERLINTEGRAL FUNCTION' IN typenames THEN
RETURN
(drop_numeric_censtraints (func\definite integral function.integrand.range));
END IEf
IF 'ABSTRACTED EXPRESSION FUNCTION' IN typenames THEN
RETURN
(one_tuples of (values space of (funcl\abstracted expression function.expr)));
END IF;
IF 'EXPRESSION DENOTED FUNCTION' IN typenames THEN
RETURN
(*alues_space of (func\expression denoted function.expr)\function space.range argu
ment) ;
END TE:

IF 'IMPORTED POINT FUNCTION' IN typenames THEN
RETURN (one_tuples of (make uniform product space(the reals,
dimension of (func\imported point function.geometry))));
END IF;
IF 'IMPORTED CURVE FUNCTION' IN typenames THEN
RETURN (one tuples of (make uniform product space(the reals,
dimension_of(func\1mported_curve_functlon geometry)))) ;
END IF;
IF 'IMPORTED SURFACE FUNCTION' IN typenames THEN
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RETURN (one_ tuples of (make uniform product space(the reals,
dimension of (func\imported surface function.geometry)))):;
END IF;
IF 'IMPORTED VOLUME FUNCTION' IN typenames THEN
RETURN (one_ tuples of (make uniform product space(the reals,
dimension of (func\imported volume function.geometry))));
END IF;
IF 'APPLICATION DEFINED FUNCTION' IN typenames THEN

RETURN (func\application deIined runctilon.expliclt range);
END TF;
RETURN (?);
END_ FUNCTION;

FUNCTION dimension of

(item : geometric representation item ) : dimension count;
LOCAL

x : SET OF representation;

y : representation context;

dim : dimension count;

END_ LOCAL;

IF 'ENGINEERING PROPERTIES SCHEMA.CARTESIAN POINT' IN TYPEOF (item) THEN
dim := SIZEOF (item\cartesian point.coordinates);
RETURN (dim) ;

END_IF;

IF 'ENGINEERING PROPERTIES SCHEMA.DIRECTION' IN TYPEOF (item) THEN
dim := SIZEOF (item\direction.direction ratios)]
RETURN (dim) ;

END IF;

IF 'ENGINEERING PROPERTIES SCHEMA.VECTOR' AN TYPEOF (item) THEN
dim := SIZEOF (item\vector.orientationdd¥rection.direction ratios);
RETURN (dim) ;

END IF;

X := using representations (item);

y := x[l].context of items;

dim := y\geometric representatios) context.coordinate space dimension;

RETURN (dim) ;
END FUNCTION;

FUNCTION dimensions for si uhit
(n : si unit name ) : dimensional exponents;
CASE n OF
metre
RETURN (8imensional exponents(1.00000, 0.00000, 0.00000, 0.00000,
0./00000, 0.00000, 0.00000));
gram
RETURN (dimensional exponents(0.00000, 1.00000, 0.00000, 0.00000,
0./00000, 0.00000y,720.00000)) ;
second
RETURN (dimensional exponents(0.00000, 0.00000, 1.00000, 0.00000,
0./00000, 0+00©000, 0.00000));
ampere
RETURN (dimensional exponents(0.00000, 0.00000, 0.00000, 1.00000,
0./00000¢, 0.00000, 0.00000))

kelvin
RETURN (dimensiocnal o I\r\ﬂorﬁ— (Q ﬂﬂﬂﬂﬂ' Q ﬂﬂﬂﬂﬂ' Q ﬂﬂﬂﬂﬂ, Q ﬂﬂﬂﬂﬂ,

1.00000, 0.00000, 0.00000));
mole
RETURN (dimensional exponents(0.00000, 0.00000, 0.00000, 0.00000,
0.00000, 1.00000, 0.00000));
candela
RETURN (dimensional exponents(0.00000, 0.00000, 0.00000, 0.00000,
0.00000, 0.00000, 1.00000));
radian
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0.00000, 0.00000))
steradian
RETURN
0.00000,
hertz
RETURN
0.00000,

.0o0000,

(dimensional exponents (0.00000
.00000, 0.00000)) ;
(dimensional exponents (0.00000

.00000, 0.00000));
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00000, 0.00000, 0.00000,

00000, 0.00000, 0.00000,

00000, -1.00000, 0.00000,

newton
RETURN
0.00000,
pascal
RETURN
0.00000,
joule
RETURN
0.00000,
watt

(dimensional exponents (1.00000

.00000, 0.00000));

.00000, 0.00000, 0.00000));

(dimensional exponents (2.00000

.00000, 0.00000)) ;
RETURN

0.00000,

coulomb
RETURN (dimensional exponents (0.00000

0.00000, 0.00000));

volt

(dimensional exponents (2.00000

.00000, 0.00000)) ;

.00000,

RETURN
0.00000, 0.00000,
farad

RETURN
0.00000, 0.00000,
ohm :

RETURN
0.00000,
siemens

RETURN
0.00000, 0.00000,
weber

RETURN
0.00000, 0.00000,
tesla

RETURN _(dimensional exponents (0.
0.00000, 0.00000, 0.00000));
henry

RETURN
0.00000%_0.00000,
degreenCelsius

RETURN (dimensional exponents (0.
0+.00000, 0.00000)) ;

Yumen

RETURN (dimensional exponents (0.
0.00000, 1.00000));
lux

(dimensional exponents (2.00000

.00000, 0.00000));

.00000, 0.00000)) ;
(dimensional exponents (2.00000

.00000, 0.00000, 0.00000));

.00000, 0.000Q0)) ;

(dimensdional exponents (2.00000

.00000, 0.00000)) ;
00000
.00000,

(dimensional exponents (2.00000

.00000, 0.00000)) ;
00000
.00000,

00000
.000600,

RETURN
0.00000,

becquerel
RETIURN

~00000, 1.00000)) ;

(dimensional o I\r\ﬂorﬁ— (0. 00000

, 1.

(dimensional exponents (-1.00000,

, 1.00000,

, 1.0000QY

, 0200000,

, 1.00000,

(dimensional exponents(-2.00000,

, 1.00000,

(dimensionaliexponents (-2.00000,

, 1.00000,

, 1.00000,

, 1.00000,

, 0.00000,

, 0.00000,

(dimensional exponents (-2.00000,

00000, -2.00000, 0.00009,

1.00000, -2.00000,

-2,80000, 0.00009,

=3.00000, 0.00009,

1.00000, 1.00000

-3.00000,

-1.00000, 4.00000,

-3.00000,
-1.00000, 3.00000,

-2.00000,

-2.00000,
-2.00000,
0.00000, 0.00000
0.00000,

0.00000

0.00000, 0.00000, 0.000O09Q,

=1 Q.0000

Q.-00000, Q0000

.00000, 0.00000, 0.00000));

gray
RETURN (dimensional exponents (2.00000
0.00000, 0.00000));
sievert
RETURN (dimensional exponents (2.00000
.00000, 0.00000, 0.00000));
OTHERWISE
RETURN

.00000,

(2);
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END CASE;
END FUNCTION;

FUNCTION domain_ from

(ref : maths space or function ) : tuple space;
LOCAL

typenames : SET OF STRING := stripped typeof (ref);

func : maths function;
END LOCAL;

IF NOT EXISTS (ref) THEN

RETURN (?);
END IF;

IF '"TUPLE SPACE' IN typenames THEN
RETURN (ref);
END IF;

IF 'MATHS SPACE' IN typenames THEN
RETURN (one tuples of (ref));

END IF;

func := ref;

IF 'CONSTANT FUNCTION' IN typenames THEN

END IF;
IF "SELECTOR FUNCTION' IN typenames THEN

END TIF;
IF 'PARALLEL COMPOSED FUNCTION' IN typenames THEN

END_IF;
RETURN (func.domain) ;
END_FUNCTION;

FUNCTION dot count
(str : STRING ) : INTEGER;
LOCAL
n : INTEGER := 0;
END LOCAL;
REPEAT i1 := 1 TO LENGTH (stgl.;
IF str[i] = '.' THEN
n:=n + 1;
END IF;
END REPEAT;
RETURN (n) ;
END_ FUNCTION;

FUNCTION dot prioduct
(argl : diwéction;

RETURN (dgmainifrom(func\constantifunction.sourceiof_domain));
RETURN (domain from(func\selector function.soufcg of domain));

RETURN (domain from(func\parallel composed“function.source of domain));

arg?2 :_ direction ) : REAL;
LOCAL
scalar\: REAL;
ve@T\% direction;
vee? : direction;
ndim : INTEGER;
END LOCAL;
I NOT & TQ'T'QI,'—‘!Y‘(_‘}'_I\ OR _NOT I TQ'T‘Q(:-Y‘(J’)\ THEN
scalar := ?;
ELSE
IF argl.dim <> arg2.dim THEN
scalar := ?;
ELSE
BEGIN
vecl := normalise(argl);
vec2 := normalise(arg?);
ndim := argl.dim;

136
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scalar := 0.00000;

REPEAT i 1 TO ndim;
scalar := scalar + vecl.direction ratios[i] *
vec2.direction ratios[i];
END REPEAT;
END;
END IF;

END IF;

RETURN (scalar);
END FUNCTION;

FUNCTION dotted identifiers syntax
(str : STRING ) : BOOLEAN;
LOCAL
k : positive integer;
m : positive integer;
END LOCAL;
IF NOT EXISTS (str) THEN
RETURN (FALSE) ;
END IF;
k := parse express_identifier(str, 1);
IF k = 1 THEN
RETURN (FALSE) ;

END IF;
REPEAT WHILE k <= LENGTH (str);
IF (str[k] <> '".'") OR (k = LENGTH (str) \~THEN
RETURN (FALSE) ;
END IF;
m := parse express identifier (stxk + 1);

IF m =k + 1 THEN
RETURN (FALSE) ;
END IF;
k = m;
END REPEAT;
RETURN (TRUE) ;
END FUNCTION;

FUNCTION drop numeric cefstraints

(spc : maths space \).: maths space;
LOCAL
typenames : SET\OF STRING := stripped typeof (spc);

tspc : listed product space;
factors : LIST OF maths space := [];

xspc : extended tuple space;
END_ LOCAL;
IF 'UNIFORM_PRODUCT_SPACE' IN typenames THEN
RETURN
(make uniform product space(drop numeric constraints (spc\uniform product space.ba
se), spc\uniform_product_space.exponent));
END IF;
IF 'LISTED PRODUCT SPACE' IN typenames THEN
tspc := spc;
REPEAT i := 1 TO SIZEOF (tspc.factors);
INSERT ( factors, drop numeric constraints(tspc.factors([i]), 1 - 1)

END REDPEAT -

RETURN (make listed product space (factors)):;

END IF;
IF 'EXTENDED_TUPLE_SPACE' IN typenames THEN
XSpC := SpcC;

RETURN (make extended tuple space (drop numeric constraints (xspc.base),
drop numeric constraints (xspc.extender)));
END IF;
IF subspace of es(spc, es numbers) THEN
RETURN (number superspace of (spc));
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END IF;
RETURN (spc) ;
END FUNCTION;

FUNCTION enclose cregion in pregion

(crgn : cartesian complex number region;
centre : complex number literal ) : polar complex number region;
FUNCTION angle

(a ¢ REAL ) ¢ RREAL;

REPEAT WHILE a > 3.14159;
a :=a - 2.00000 * 3.14159;

END REPEAT;
REPEAT WHILE a <= -3.14159;

a :=a + 2.00000 * 3.14159;
END REPEAT;
RETURN (a);

END FUNCTION;
FUNCTION strictly in

(z : REAL;
zitv : real interval ) : LOGICAL;
RETURN ((NOT min exists(zitv) OR (z > real min(zitv)))-AND (NOT

mgx exists(zitv) OR (z < real max(zitv))));
END FUNCTION;
PROCEDURE angle minmax

(ab : REAL;

a : REAL;

a_in : BOOLEAN;

VAR amin : REAL;

VAR amax : REAL;

VAR amin in : BOOLEAN;

VAR amax_in : BOOLEAN ) ;

a := angle(a - ab);
IF amin = a THEN
amin in := amin in OR a in;
END IF;
IF amin > a THEN
amin := a;
amin in := a in;
END IF;
IF amax = a THEN
amax_in := amax\in OR a in;
END IF;
IF amax < a THEN
amax := a-
amax_in_ »& a_in;
END_IF;

END PROCEDURE;
PROCEDUREZrange max
(r ~\REAL;
i+nel : BOOLEAN;
VAR rmax : REAL;
VAR rmax_in : BOOLEAN );
IF rmax = r THEN

rmax_in := rmax in OR incl;
END IE:
IF rmax < r THEN

rmax := r;

rmax_in := incl;
END IF;

END PROCEDURE;
PROCEDURE range min
(r : REAL;
incl : BOOLEAN;
VAR rmin : REAL;
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VAR rmin_in : BOOLEAN ) ;

IF rmin = r THEN
rmin in := rmin in OR incl;

END IF;

IF (rmin < 0.00000) OR (rmin > r) THEN
rmin := r;
rmin _in := incl;

END IF;

END PROCEDURE?;

LOCAL
xitv : real interval;
yitv : real interval;

is _xmin : BOOLEAN;

is _xmax : BOOLEAN;

is_ymin : BOOLEAN;

is _ymax : BOOLEAN;

xmin : REAL := 0.00000;

xmax : REAL 0.00000;

ymin : REAL := 0.00000;

ymax : REAL := 0.00000;

xc : REAL := 0.00000;

yc : REAL := 0.00000;

xmin_in : BOOLEAN := FALSE;

xmax_in : BOOLEAN := FALSE;

ymin in : BOOLEAN FALSE;

ymax_in : BOOLEAN := FALSE;

rmin : REAL := -1.00000;

rmax : REAL -1.00000;

amin : REAL 4.00000;

amax : REAL := -4.00000;

rmax_exists : BOOLEAN := TRUE;

outside : BOOLEAN := TRUE;

rmin in : BOOLEAN := FALSE;

rmax_in : BOOLEAN := FALSE;

amin_in : BOOLEAN := FALSE;

amax_in : BOOLEAN := FALSE;

ab : REAL := 0.00000;

a : REAL 0.00000y

r : REAL := 0.000006;

incl : BOOLEAN;

ritv : real interval;

aitv : finifiezsreal interval;

minclo : epen closed := open;

maxclo : ‘epen closed := open;
END LOCAL;

IF NQTJEXISTS (crgn) OR NOT EXISTS (centre) THEN

RETURN (?);

END' IF;

xitv := crgn.real constraint;

yitv := crgn.imag constraint;

XCc := centre.real part;

yc centre.imag part;

is xmin := min exists(xitv);
itsz) .

] mna =_ma oxist

(
is _ymin := min exists(yitv);
is _ymax := max_exists(yitv);
IF is xmin THEN
xmin := real min(xitv);
xmin in := min included(xitv);
END_IF;

IF is xmax
Xmax :=
Xmax_in

THEN
real max(xitv);
:= max_included(xitv);
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END IF;
IF is_ymin THEN
ymin := real min(yitv);
ymin in := min_ included(yitv);
END IF;
IF is_ymax THEN
ymax := real max(yitv);
ymax _in := max_included(yitv);
END _IF;
rmax_exists := ((is_xmin AND is xmax) AND is ymin) AND is ymax;
IF is _xmin AND (xc <= xmin) THEN
ab := 0.00000;
ELSE
IF is _ymin AND (yc <= ymin) THEN
ab := 0.500000 * 3.14159;
ELSE
IF is ymax AND (yc >= ymax) THEN
ab := -0.500000 * 3.14159;
ELSE
IF is _xmax AND (xc >= xmax) THEN
ab := 3.14159;
ELSE
outside := FALSE;
END_IF;
END_IF;
END IF;
END IF;
IF NOT outside AND NOT rmax exists THEN
RETURN (?);
END IF;
IF (is_xmin AND (xc <= xmin)) AND strictly in(yc, yitv) THEN
rmin := xmin - xc;
rmin in := xmin in;
ELSE
IF (is_ymin AND (yc <= ymin))AND strictly in(xc, xitv) THEN
rmin := ymin - yc;
rmin _in := ymin in;
ELSE
IF (is_ymax AND (yel>= ymax)) AND strictly in(xc, xitv) THEN
rmin := yc - ymax;
rmin_in := ymax in;
ELSE
IF (is_xfaxX AND (xc >= xmax)) AND strictly in(yc, yitv) THEN
rmin_= xXc - xXmax;
rmin’ in := xXmax in;
END(_DF';
END_T£}
END LF¢
END_IE;
IF is,xmin THEN
T is _ymin THEN
r := SQRT((xmin - xc) ** 2 + (ymin - yc) ** 2);
incl := xmin in AND ymin in;
IF rmax exists THEN
range—ma ( L 'iﬂ("ll LIS KIS, in ) -
END IF;

IF outside THEN

IF r > 0.00000 THEN
range min( r, incl, rmin, rmin in );
a := angle(atan2(ymin - yc, xmin - xc) - ab);
IF xc = xmin THEN

incl := xmin in;

END IF;
IF yc = ymin THEN
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incl := ymin in;
END IF;
angle minmax( ab, a, incl, amin, amax, amin in, amax in );
ELSE
rmin := 0.00000;
rmin in := xmin in AND ymin in;
amin := angle(0.00000 - ab);
amin_in := ymin in;
amax := angle (0.500000 * 5.14159 - ab);
amax_in := xmin in;
END IF;
END IF;

ELSE
IF xc <= xmin THEN
angle minmax( ab, -0.500000 * 3.14159, (xc = xmin) ANRJxmin in,
amin, amax, amin in, amax in );
END IF;
END IF;
IF NOT is_ymax AND (xc <= xmin) THEN
angle minmax( ab, 0.500000 * 3.14159, (xc = xmin)’AND xmin in, amin
amax, amin in, amax in );
END IF;
END IF;
IF is_ymin THEN
IF is xmax THEN
r := SQRT ((xmax - xC) ** 2 + (ymin =<Myc) ** 2);
incl := xmax in AND ymin in;
IF rmax exists THEN
range max( r, incl, rmax, pmax in );
END IF;
IF outside THEN
IF r > 0.00000 THEN
range min( r, inclg, rmin, rmin in );
a := angle(atanZ(ymin - yc, xmax - xc) - ab);
IF xc = xmax THEN
incl := xma@x in;
END IF;
IF yc = ymin THEN
inchl:= ymin in;
END EF;
angle) minmax ( ab, a, incl, amin, amax, amin in, amax _in );
ELSE
rmin := 0.00000;
rmin in := xmax in AND ymin in;
amin := angle(0.500000 * 3.14159 - ab);
amin in := ymin in;
amax := angle(3.14159 - ab);
amax_in := xmax_in;
END IF;
END IF;
ELSE
IF yc <= ymin THEN
angle minmax( ab, 0.00000, (yc = ymin) AND ymin in, amin, amax,
amin in, amax in );
END TF"-

END IF;
IF NOT is_xmin AND (yc <= ymin) THEN
angle minmax( ab, 3.14159, (yc = ymin) AND ymin in, amin, amax,
amin in, amax_in );
END IF;
END_IF;
IF is xmax THEN
IF is ymax THEN
r := SQRT((xmax - xXC) ** 2 + (ymax - yc) ** 2);
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incl := xmax in AND ymax in;
IF rmax exists THEN
range max( r, incl, rmax, rmax in );
END IF;
IF outside THEN
IF r > 0.00000 THEN
range min( r, incl, rmin, rmin in );
a := angle(atan2(ymax - yc, xXmax - xXc) - ab);

1F xXCc = xXmax THEN
incl := xmax_in;
END IF;
IF yc = ymax THEN
incl := ymax in;
END IF;
angle minmax( ab, a, incl, amin, amax, amin in, amax_ im\L.}
ELSE
rmin := 0.00000;
rmin in := xmax in AND ymax in;
amin := angle(-3.14159 - ab);
amin_in := ymax in;
amax := angle(-0.500000 * 3.14159 - ab);
amax_in := xmax_ in;
END IF;
END IF;
ELSE
IF xc >= xmax THEN
angle minmax( ab, 0.500000 * 3.14159,% (xc
amin, amax, amin in, amax_in );
END IF;
END IF;
IF NOT is_ymin AND (xc >= xmax) THEN
angle minmax( ab, -0.500000 * 3.D4159, (xc = xmax) AND xmax in, amin,
amax, amin in, amax in );
END IF;
END IF;
IF is_ymax THEN
IF is xmin THEN
r := SQRT ((xmin - xcyl** 2 + (ymax - yc) ** 2);
incl := xmin in ANBlymax in;

xmax) AND xmax in,

IF rmax exists THEN
range max{ r, incl, rmax, rmax in );
END IF;
IF outside. THEN
IF r >.0.00000 THEN
range min( r, incl, rmin, rmin in );
a := angle(atan2(ymax - yc, xmin - xc) - ab);
IF xc = xmin THEN
incl := xmin _in;
END IF;
IF yc = ymax THEN
incl := ymax in;
END IF;
angle minmax( ab, a, incl, amin, amax, amin in, amax in );
ELSE

rmin := 0.00000;
rmin in := xmin in AND ymax in;
amin := angle(0.500000 * 3.14159 - ab);
amin in := ymax in;
amax := angle(3.14159 - ab);
amax_in := xmin in;
END IF;
END IF;
ELSE
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IF yc >= ymax THEN
angle minmax( ab,

amin_in, amax_in );

END IF;
END IF;
IF NOT is_xmax AND (yc >= ymax) THEN

angle minmax( ab, 0.00000, (yc = ymax) AND ymax in, amin, amax,
amax_in );

3.14159,

(yc = ymax) AND ymax in, amin, amax,

amin in,

END _IF;
END IF;
IF outside
amin
IF amin
amin
END IF;
amax
IF amax
amax
END IF;
ELSE
amin := -3
amin in :
amax := 3
amax_in
END IF;
IF amin in
minclo
END IF;
IF amax_in
maxclo
END IF;
aitv make finite real interv@iXamin, minclo, amax, maxclo);
minclo open;
IF rmin in THEN
minclo closed;
END IF;
IF rmax exists THEN
maxclo open;
IF rmax_in THEN
maxclo cloesed;
END IF;
ritv
ELSE
ritv
END IF;
RETURN\ (make polar complex number region(centre,
END FUNETION;

THEN

angle (amin + ab);
3.14159 THEN
-3.14159;

angle (amax + ab);
<= amin THEN
:= amax + 2.00000 * 3.14159;

.14159;
FALSE;

.14159;

FALSE;

THEN
closed;

THEN
closed;

maké. finite real interval (rmin, minclo, rmax, maxclo);

make real interval from min(rmin, minclo);

ritv, aitv));

FUNETION enclose pregion_ in cregion
fprgn polar complex number region )
PROCEDURE nearest good direction

cartesian complex number region;

(acart
aitv
VAR a
DR o

REAL;
finite real interval;
REAL;

in

a
a_in

BOOTLEAN ) k)

acart;

TRUE;

IF a < aitv.min THEN

IF a + 2.00000 * 3.14159 < aitv.max THEN
RETURN;

END IF;

IF a + 2.00000 * 3.14159 = aitv.max THEN

a_in

max_ included(aitv);

RETURN;
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END IF;
ELSE
IF a = aitv.min THEN
a _in := min included(aitv);
RETURN;
ELSE
IF a < aitv.max THEN
RETURN;
ELSE
IF a = aitv.max THEN
a_in := max included(aitv);
RETURN;
END IF;
END IF;
END IF;
END IF;
IF COS(acart - aitv.max) >= COS(acart - aitv.min) THEN
a := aitv.max;
a_in := max included(aitv);
ELSE
a := aitv.min;
a in := min included(aitv);
END IF;
END_ PROCEDURE;
LOCAL
Xc : REAL 0.00000;
yc : REAL := 0.00000;
xmin : REAL := 0.00000;
xmax : REAL := 0.00000;
ymin : REAL := 0.00000;
ymax : REAL 0.00000;

ritv : real interval;

xitv : real interval;
yitv : real interval;
aitv : finite real interval;

xmin exists : BOOLEAN;

xmax exists : BOOLEAN;

ymin exists : BOOLEAN;

ymax exists : BOOLEAN;

xmin_in : BOOLEAN := FALSE;

xmax_in : BOOLEAN FALSE;

ymin in : BOOLEAN FALSE;

ymax_in : BOOLEAN FALSE;

a : REAL := 0.00000;

r : REAL := 0.00000;

a in : BOOLEAN := FALSE;

min clo : 0pen closed := open;

max clo_ i open closed := open;
END LOCALs

IF N@INEXISTS (prgn) THEN

RETURN (?);

ENDVIF;

XC := prgn.centre.real part;

yC := prgn.centre.imag part;

ritsz = nroan distance constraint.
I ) 4

aitv := prgn.directioﬁ_constraint;
nearest good direction( 3.14159, aitv, a, a_in );
IF COS(a) >= 0.00000 THEN

xmin exists := TRUE;
xmin := xc + real min(ritv) * COS(a);
xmin _in := a in AND (min_included(ritv) OR (COS(a) = 0.00000));
ELSE
IF max exists(ritv) THEN
xmin exists := TRUE;
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xmin := xc + real max(ritv) * COS(a);
xmin in := a in AND max included(ritv);
ELSE
xmin exists := FALSE;
END_IF;
END IF;

nearest good direction( 0.00000, aitv, a, a_in );
IF COS(a) <= 0.00000 THEN

Xmax exists := TRUL;
xmax := xc + real min(ritv) * COS(a);
Xmax_in := a _in AND (min_included(ritv) OR (COS(a) = 0.00000)):;
ELSE
IF max exists(ritv) THEN
xmax exists := TRUE;
xmax := xc + real max(ritv) * COS(a);
xmax_in := a_in AND max included(ritv);
ELSE
xmax exists := FALSE;
END IF;
END IF;

nearest good direction( -0.500000 * 3.14159, aitv, (ay 'a in );
IF SIN(a) >= 0.00000 THEN

ymin exists := TRUE;
ymin := yc + real min(ritv) * SIN(a);
ymin in := a in AND (min_included(ritv) OR)(SIN(a) = 0.00000)):;
ELSE
IF max _exists(ritv) THEN
ymin exists := TRUE;
ymin := yc + real max(ritv) * 8IN(a);
ymin in := a in AND max inclyded(ritv);
ELSE
ymin exists := FALSE;
END_IF;
END IF;

nearest good direction( 0.800000 * 3.14159, aitv, a, a in );
IF SIN(a) <= 0.00000 THEN

ymax exists := TRUE;
ymax := yc + realshin(ritv) * SIN(a);
ymax _in := a in“AND (min included(ritv) OR (SIN(a) = 0.00000));
ELSE
IF max exist§(ritv) THEN
ymax exisSts := TRUE;
ymax Ss=\yc + real max(ritv) * SIN(a);
ymax\in := a in AND max included(ritv);
ELSE
ymax exists := FALSE;
ENDDIF;
END-DF;
FRNOT (((xmin_exists OR xmax exists) OR ymin exists) OR ymax exists) THEN
RETURN (?);
END IF;

IF xmin exists THEN
IF xmin in THEN

min clo := closed;
ELSE

min clo := open;
END IF;

IF xmax exists THEN
IF xmax in THEN

max _clo := closed;
ELSE
max_clo := open;
END IF;
xitv := make finite real interval (xmin, min clo, xmax, max clo);
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ELSE
xitv := make real interval from min(xmin, min clo);
END IF;
ELSE
IF xmax exists THEN
IF xmax in THEN

max _clo := closed;
ELSE
max _clo := open;
END IF;
xitv := make real interval to max(xmax, max_clo);
ELSE
xitv := the reals;
END IF;
END IF;

IF ymin exists THEN
IF ymin in THEN

min clo := closed;
ELSE

min _clo := open;
END IF;

IF ymax exists THEN
IF ymax in THEN
max clo := closed;
ELSE
max clo := open;
END IF;
yitv := make finite real interval (ymip, “min clo, ymax, max clo);
ELSE
yitv
END IF;
ELSE
IF ymax exists THEN
IF ymax in THEN

make real interval from mifXymin, min clo);

max _clo := closed;
ELSE
max clo := open;
END IF;
yitv := make real ihferval to max(ymax, max clo);
ELSE
yitv := the reals;
END IF;
END IF;

RETURN (make cartesian complex number region(xitv, yitv));
END_FUNCTION;

FUNCTION encloSé pregion in pregion
(prgn :_pdlar complex number region;

centre;: complex_numger_litgral ) : polar complex number region;
FUNCTION angle
(&% : REAL ) : REAL;

REPEAT WHILE a > 3.14159;
a :=a - 2.00000 * 3.14159;

END REPEAT;
REPEAT WHILE & <= -3 14150
a :=a + 2.00000 * 3.14159;
END REPEAT;
RETURN (a);

END FUNCTION;

PROCEDURE angle range
(VAR amin : REAL;
VAR amax : REAL );
amin := angle (amin) ;
IF amin = 3.14159 THEN
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amin := -3.14159;
END IF;

amax := angle (amax);

IF amax <= amin THEN
amax := amax + 2.00000 * 3.14159;
END IF;

END_ PROCEDURE;
FUNCTION strictly in

(a : REAL;
aitv finite real interval ) LOGICAL;
a := angle(a);
RETURN ((aitv.min < a) AND (a < aitv.max) OR (aitv.min < a + 2.00000 ~*
3.14159) AND (a + 2.00000 * 3.14159 < aitv.max));

END FUNCTION;
PROCEDURE find aminmax
(ab : REAL;
a0 : REAL;
al REAL;
a2 REAL;
a3 REAL;
in0 BOOLEAN;
inl BOOLEAN;
in?2 BOOLEAN;
in3 BOOLEAN;
VAR amin REAL;
VAR amax REAL;
VAR amin_in BOOLEAN;
VAR amax_1in BOOLEAN ) ;
LOCAL
a : REAL;
END LOCAL;
amin := angle (a0 - ab);
amin _in := in0;
amax := amin;
amax_in := in0;
a := angle(al - ab);
IF a = amin THEN
amin in := amin(dn
END IF;
IF a < amin THEN
amin := a;
amin in :i=
END IF;
IF a =-~amax THEN
amax/ in := amax_in
END (IF;
1872 > amax THEN
amax := a;

OR inl;

inl;

OR inl;

amax_in
END IF;
a :=
IF a =
amin_in
END IF;
I o

:= 1inl;

angle (a2 - ab);
amin THEN

:= amin_in OR in2;

amin THEN

amin :=

amin_in
END IF;
IF a =

amax_in
END IF;

a;

:= 1in2;

amax THEN

:= amax_in OR in2;

IF a > amax THEN

amax :=
amax_in
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END IF;
a := angle (a3 - ab);
IF a = amin THEN
amin _in := amin_in OR in3;
END IF;
IF a < amin THEN
amin := a;
amin_in := in3;
END _IF;
IF a = amax THEN
amax_in := amax_in OR in3;
END IF;
IF a > amax THEN
amax := aj;
amax_in := in3;
END IF;
amin := amin + ab;
amax := amax + ab;

angle range( amin, amax );
END_ PROCEDURE;

LOCAL
ritp : real interval;
ritv : real interval;
aitp : finite real interval;
aitv : finite real interval;
xp : REAL := 0.00000;
yp : REAL 0.00000;
xCc : REAL := 0.00000;
yc : REAL 0.00000;
rmax : REAL := 0.00000;
rmin : REAL := 0.00000;
amin : REAL := 0.00000;
amax : REAL := 0.00000;
rc : REAL := 0.00000;
acp : REAL := 0.00000;
apc : REAL := 0.00000;
rmax_in : BOOLEAN := FALSE;
rmin in : BOOLEAN := FALSEy
amin_in : BOOLEAN := FALSE;
amax_in : BOOLEAN := FALSE;
rmxp : REAL := 0.00000Q;
rmnp : REAL := 0.0Q000;
x : REAL := 0.000060y
y : REAL := 0.00000;

r : REAL := 0.00000;
a : REAL :=.0.00000;
ab : REAL «~=/0.00000;
r0 : REAL:= 0.00000;

a0 :«REAL := 0.00000;

r1 {SNREAL := 0.00000;

ad REAL := 0.00000;

r2 : REAL := 0.00000;

a2 : REAL := 0.00000;

r3 : REAL .= 0 00000

a3 : REAL := 0.00000;

in0 : BOOLEAN := FALSE;

inl : BOOLEAN := FALSE;

in2 : BOOLEAN := FALSE;

in3 : BOOLEAN := FALSE;

inn : BOOLEAN := FALSE;
minclo : open closed := open;
maxclo : open closed := open;

END LOCAL;
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IF NOT EXISTS
RETURN
END IF;
Xp := prgn.ce
vp prgn.ce
ritp := prgn.
aitp prgn
XCc := centre.

(?);

(prgn) OR NOT EXISTS (centre)

’

ntre.real part;
ntre.imag part;
distance constraint;

.direction constraint;

real part;

ISO 10303-235:2009/Cor.1:2011(E)

THEN

yC centre.
IF Xp)

(xc

lmag partc;
AND (yc

THEN

vp)

RETURN

(prgn) ;

END IF;

rc SORT ( (xp - xcC)

acp := atan2(yp - yc, Xp - XC);

apc := atan2(yc - yp, XC — Xp);

rmnp := real min(ritp);

IF max exists(ritp) THEN
rmxp real max(ritp);
IF aitp.max - aitp.min

* x

** 2 + (yp - yc)

inn := NOT max_included(aitp);

a := angle(aitp.min);

rmax := rc + rmxp;

rmax_in := max_ included(ritp);

IF inn AND (acp = a) THEN
rmax_in := FALSE;

END IF;

IF rc > rmxp THEN
a0 ASIN (rmxp / rc);
amin angle (acp - a0);
amin in max_ included (rifpy;
IF amin 3.14159 THEN
amin -3.14159;
END IF;
amax
amax_in
IF amax
amax
END IF;
rmin
rmin_in
IF inn(THEN
LF apc
rmin_in
END IF;

angle (acp +'a0);
amin_ imy
< amin -THEN

rols rmxp;
amin_in;

a THEN
FALSE;

IF angle(amin + 0.500000 * 3.

amin in FALSE;

END TF;

IF angle (amax - 0.500000 * 3.

amax_in :=
END IF;
END IF;
ELSE
IF rc
amin

amin

FALSE;

rmxp THEN

angle(acp - 0.500000
EAT QF"-

in .=

2.00000 * 3.14159 THEN

amaxy + 2.00000 * 3.14159;

2);

14159) a THEN

14159) a THEN

* 3.14159);

3.14159 THEN
-3.14159;

IF amin

amin
END IF;
amax
amax_in
IF amax

amax
END IF;

angle(acp + 0.500000
FALSE;
< amin THEN
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rmin := 0.00000;

rmin in := max_included(ritp);
IF inn AND (apc = a) THEN
rmin in := FALSE;
END IF;
ELSE

IF rc > rmnp THEN

I 1nn AND (apc = a) THEN

rmin := 0.00000;
rmin _in := FALSE;
amin := aitp.min;
amin in := FALSE;
amax := aitp.max;
amax_in := FALSE;
ELSE
rmin := 0.00000;
rmin in := TRUE;
amin := -3.14159;
amin_in := FALSE;
amax := 3.14159;
amax_in := TRUE;
END IF;
ELSE
rmin := rmnp - rc;
rmin in := min included(ritp);
amin := -3.14159;
amin_in := FALSE;
amax := 3.14159;
amax in := TRUE;

IF inn THEN
IF apc = a THEN

150

rmin _in := FALSE;
amin := aitpuin;
amin in :=_FALSE;
amax := attp.max;
amax_in ~\= FALSE;
ELSE
IF atp = a THEN
amin := aitp.min;
amin_in := FALSE;
amax := aitp.max;
amax_in := FALSE;
END IF;
END IF;
END IF;
END IF;
END IF;
END IF;
ELSE
X = xp + rmxp * COS(aitp.min) - xc;
y = yp + rmxp * SIN(aitp.min) - yc;
r0 := SQRT(x ** 2 + y ** 2);
in0 := max included(ritp) AND min included(aitp);
IE 0 0. 00000 THEN
a0 := atan2(y, x);
END IF;
X := xp + rmxp * COS(aitp.max) - xc;
y = yp + rmxp * SIN(aitp.max) - yc;
rl := SQRT(x ** 2 + y ** 2);
inl := max_included(ritp) AND max included(aitp);
IF rl <> 0.00000 THEN
al := atan2(y, x);
END IF;
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X := xp + rmnp * COS(aitp.max) - xc;
y := yp + rmnp * SIN(aitp.max) - yc;
r2 := SQRT(x ** 2 + y ** 2);
in2 := min_included(ritp) AND max included(aitp);
IF r2 <> 0.00000 THEN
a2 := atan2(y, x);
ELSE
a2 := al;

inZ := 1nl;
END IF;
IF rl = 0.00000 THEN
al := a2;
inl := in2;
END IF;
X = xp + rmnp * COS(aitp.min) - xc;
y = yp + rmnp * SIN(aitp.min) - yc;
r3 := SQRT(x ** 2 + y ** 2);
in3 := min included(ritp) AND min included(aitp);
IF r3 <> 0.00000 THEN
a3 := atan2(y, x);
ELSE
a3 := al;
in3 := in0;
END IF;
IF rO = 0.00000 THEN
a0 := a3;
in0 := in3;
END IF;
IF rmnp = 0.00000 THEN
in2 := min included(ritp) x
in3 := in2;
END IF;
IF (apc = angle(aitp.minp) OR (acp = angle(aitp.min)) THEN
in0 := min included{aitp);
in3 := in0;
ELSE
IF (apc = angle\(aitp.max)) OR (acp = angle(aitp.max)) THEN
inl := ma%)included(aitp):;
in2 inl;
END IF;
END IF;
IF strictly in(acp, aitp) THEN
rmax\:= rc + rmxp;
rmax_in := max_included(ritp);
ELSE
rmax := r0;
rmax _in := in0;
IF rmax = rl THEN
rmax_in := rmax in OR inl;
END IF;
IF rmax < rl THEN
rmax := rl;
rmax_in := inl;
END IF;
1 rma =12 THEN

rmax_in := rmax in OR in2;
END IF;
IF rmax < r2 THEN

rmax := r2;

rmax_in := in2;
END IF;
IF rmax = r3 THEN

rmax_in := rmax in OR in3;
END IF;
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IF rmax < r3 THEN
rmax := r3;
rmax_in := in3;
END IF;
END IF;
IF strictly in(apc, aitp) THEN
IF rc >= rmxp THEN
rmin := rc - rmxp;

rmin 1n := max i1ncluded(ritp);
ELSE
IF rc <= rmnp THEN
rmin := rmnp - rc;
rmin in := min included(ritp);
ELSE
rmin 0.00000;
rmin_in := TRUE;
END IF;
END IF;
ELSE
rmin := r0;
rmin _in := in0;
a := apc - aitp.min;
r := rc * COS(a);
IF (rmnp < r) AND (r < rmxp) THEN
rmin := rc * SIN(ABS(a)):;
rmin in := min included(aitp);
END IF;
a := apc - aitp.max;
r := rc * COS(a);
IF (rmnp < r) AND (r < rmxp) THEN
r := rc * SIN(ABS(a));
inn := max_included(aitp)¥
IF r = rmin THEN
rmin in := rmin inx@R inn;
END IF;
IF r < rmin THEN
rmin := r;
rmin in := dihn;
END IF;
END IF;
IF rl = rmin\ DHEN
rmin ip = rmin in OR inl;
END IF;
IF rl <. ¥Ymin THEN
rmin/ := rl;
rwin in := inl;
END) IF;
TF r2 = rmin THEN
rmin _in := rmin in OR in2;
END IF;
IF r2 < rmin THEN
rmin := r2;
rmin_in := in2;
END IF;
IE 2 = +rmin THEN

rmin in := rmin in OR in3;
END IF;
IF r3 < rmin THEN
rmin := r3;
rmin _in := in3;
END IF;
END IF;
IF rc >= rmxp THEN
ab acp;
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find aminmax( ab, a0, al, a2, a3, in0, inl, in2, in3, amin, amax,

amin in, amax_in );

a := ACOS(rmxp / rc);

IF strictly in(apc - a, aitp) THEN
amin := ab - ASIN(rmxp / rc);
amin in := max included(ritp);

END IF;

IF strictly in(apc + a, aitp) THEN

amax := ab + ASIN(rmxp rc);
amax_in := max included(ritp);

END IF;

angle range( amin, amax );

ELSE

IF rc > rmnp THEN
ab := angle(0.500000 * (aitp.min + aitp.max));
find aminmax( ab, a0, al, a2, a3, in0, inl, in2,.bn3, amin,

amax, amin in, amax in );

ELSE
ab := angle(0.500000 * (aitp.min + aitp.max));
a0 := angle(al0 - ab);
al := angle(al - ab);
a2 := angle(az2 - ab);
a3 := angle (a3 - ab);

IF a3 > a2 THEN
a2 := a2 + 2.00000 * 3.14159;
END IF;
IF a0 > al THEN
a0 := a0 + 2.00000 * 3,14¥59;
END IF;
IF a3 < a0 THEN
amin := a3;
amin_in := in3;
ELSE
amin := a0;
amin in := in0;
END IF;
IF a2 > al THEN
amax =J)az;
amax/in := in2;
ELSE
amax := al;
amax_ in := inl;
END IF;
IF (amax - amin > 2.00000 * 3.14159) OR (amax - amin = 2.0000
* 3.14159) AND Mamin_ in OR amax in) THEN

amin := -3.14159;
amin_in := FALSE;
amax := 3.14159;
amax_in := TRUE;
ELSE
amin := amin + ab;
amax := amax + ab;
angle range( amin, amax );
END TF"-
END IF;
END IF;
END IF;
IF rmin in THEN
minclo := closed;
END IF;
IF rmax in THEN
maxclo := closed;
END IF;
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ritv := make finite real interval (rmin, minclo, rmax,
ELSE
IF (rc > rmnp) AND strictly in(apc, aitp) THEN
RETURN (?);
END IF;

IF aitp.max - aitp.min 2.00000 * 3.14159 THEN
a := angle(aitp.min);

IF rc > rmnp THEN

maxclo) ;

1k max_lnciuded(altp) THEN
RETURN (?);
END IF;
rmin
rmin_in
amin
amin_in
amax
amax_in
ELSE
rmin
rmin_in
amin
amin in
amax 3.14159;
amax_in TRUE;
IF NOT max_ included(aitp)
IF apc a THEN
rmin_in FALSE;
amin aitp.min;
amin_ in FALSE;
amax aitp.max;
amax_in := FALSE;
ELSE
IF acp
amin
amin in
amax
amax_in
END IF;
END IF;
END IF;
END IF;

ELSE
a0
inO
al
inl
X
Yy

0.00000;

FALSE;
aitp.min;
FALSE;
aitp.max;
FALSE;

rmnp - rc;
min_ included(ritp);
-3.14159;

FALSE;

THEN

THEN

aitp.min}
= FALSE;
aitp@max;
EALSE;

= a

= anglefaltp.min) ;

FALSE;
angle (aitp.max) ;

FALSE;

=%Xp + rmnp * COS(aitp.max)
=)yp + rmnp * SIN(aitp.max)
r2 SQRT (x ** 2 + y ** 2);
in2 min included(ritp) AND max included(aitp);
IF r2 <> 0.00000 THEN

az atan2(y, x);

ELSE
az

in2

- Xc;
- Y&

al;

'ih‘l'-

END IF;
X := xp + rmnp * COS(aitp.min)
y yp + rmnp * SIN(aitp.min)
r3 SORT (x ** 2 + y ** 2);
in3 min included(ritp) AND min_ included(aitp);
IF r3 <> 0.00000 THEN
a3 atan2 (y, x);
ELSE
a3

- xC;
- yc;

a0;
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in0;

END IF;

IF rmnp
in2
in3 :=

0.00000 THEN
min_included(ritp);
in2;

END IF;

IF

(apc
in0

angle (aitp.min)) OR
min_included(aitp);

THEN

(acp = angle(aitp.min))

in3 :=

ELSE
IF

END IF;
END IF;
IF strictly in(apc, aitp)
rmin :=
rmin in :=

ELSE

rmin
rmin in :=

a
r
IF

END IF;
:= apc - aitp.max;
:= rc * COS(a);

a
r
IF

END IF;

IF

ENDLIF;

iE

END IF;
END IF;

ab
IF rc

find aminmax( ab, a0, al,
amin’ in, amax_in );

ELSE
a0

al

:= rc * COS(a):;

1in0;

angle (aitp.max)) OR =
max_included(aitp);

inl;

(apc = THEN
inl
in2 :=

(acp angle (aitp.max))

THEN
rmnp - rc;
min included(ritp);

r2;

= in2;
= apc - aitp.min;

rmnp < r THEN
rmin := rc * SIN(ABS(a));
rmin in := min included(aitp) ;

rmnp < r THEN
r := rc * SIN(ABS (a) )w
inn := max_included{aitp) ;
IF r = rmin THEN
rmin in := rmin in OR inn;
END IF;
IF r < rmin -THEN
rmin := xy
rmin if):=
END IF;

inn;

r3 =
rmin in :=

rmin THEN
rmin _in OR in3;

r3 < rmin THEN
rmin := r3;

rmin in := in3;

angle (0.500000 *
> rmnp THEN

(aitp.min + aitp.max));

a2, a3, in0O, inl, in2, in3, amin, amax

ab) ;
ak)

:= angle (a0

= anglo (ol —
)

a2
a3
IF

angle (a2
:= angle (a3

a3 > a2 THEN
a2 := a2 + 2.00000 * 3.

ab) ;
ab) ;

14159;

END TF;

IF

a0 > al THEN

a0 := a0 + 2.00000 * 3.14159;

END IF;

IF
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amin := a3;
amin in := in3;
ELSE
amin := a0;
amin in := in0;
END IF;
IF a2 > al THEN
amax := az2;
amax_1n := 1nZ;
ELSE
amax := al;
amax_in := inl;
END IF;
IF (amax - amin > 2.00000 * 3.14159) OR (amax - amin = 2.000Q0:*
3.[14159) AND (amin_in OR amax_in) THEN
amin := -3.14159;
amin in := FALSE;
amax := 3.14159;
amax_in := TRUE;
IF (rmin = 0.00000) AND rmin_ in THEN
RETURN (?);
END IF;
ELSE
amin := amin + ab;
amax := amax + ab;
angle range( amin, amax );
END IF;
END IF;
END IF;
IF rmin in THEN
minclo := closed;
END IF;
ritv := make real interval from min (rmin, minclo);
END IF;
minclo := open;
maxclo := open;
IF amin in THEN
minclo := closed;
END IF;
IF amax_in THEN
maxclo := closed;
END IF;
aitv := make finife\'real interval (amin, minclo, amax, maxclo);
RETURN (make poldar complex number region(centre, aitv));
END_ FUNCTION;
FUNCTION equal_c¢region pregion
(crgn :_cdrtesian complex number region;
prgn s\polar complex number region ) : LOGICAL;
LOCAL
armgy': REAL;
amdnl : REAL;
XC : REAL;
yc : REAL;
aitxr o real] ‘iY\"‘DY‘XT:l",‘
xitv : real interval;
yitv : real interval;
c_in : BOOLEAN;
END LOCAL;

IF NOT EXISTS(crgn) OR NOT EXISTS (prgn) THEN
RETURN (FALSE);

END IF;

IF max exists(prgn.distance constraint) THEN
RETURN (FALSE) ;
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END IF;
IF Eeal_min(prgn.distance_constraint) <> 0.00000 THEN
RETURN (FALSE) ;

END IF;

C _in := min included(prgn.distance constraint);
aitv := prgn.direction constraint;

amin := aitv.min;

arng := aitv.max - amin;

XC := prgn.centre.real parct;

yC := prgn.centre.imag part;

xXitv := crgn.real constraint;

yitv := crgn.imag constraint;

IF arng = 0.500000 * 3.14159 THEN
IF amin = 0.00000 THEN

RETURN ((((((NOT max exists(xitv) AND NOT max exists(yitw))) AND
min exists(xitv)) AND min exists(yitv)) AND (real min(xitv) = xc))-AND
(real min(yitv) = yc)) AND ((((((c_in AND min included(aitv)) AND
max_included(aitv)) AND min included(xitv)) AND min included(yity) OR (((NOT c in
AND NOT min_ included(aitv)) AND max included(aitv)) AND min 4n¢luded(xitv)) AND
NOT min_ included(yitv)) OR (((NOT c_in AND min included(ait¥)-) AND NOT
max_included(aitv)) AND NOT min included(xitv)) AND min im¢luded(yitv)) OR (((NQT
c_in AND NOT min included(aitv)) AND NOT max included(altw)) AND NOT
min included(xitv)) AND NOT min_ included(yitv)));

END IF;

IF amin = 0.500000 * 3.14159 THEN

RETURN ((((((max exists(xitv) AND NQF“max exists(yitv)) AND NOT

min exists(xitv)) AND min exists(yitv)) AND (real max(xitv) = xc)) AND
(real min(yitv) = yc)) AND ((((((c_in AND min “¥ncluded(aitv)) AND
max_included(aitv)) AND max included(xitv))~AND min included(yitv) OR (((NOT c_ in
AND NOT min included(aitv)) AND max inclyded(aitv)) AND max included(xitv)) AND
NOT min_ included(yitv)) OR (((NOT c_in “AND min included(aitv)) AND NOT
max_included(aitv)) AND NOT max inclu@ed(xitv)) AND min included(yitv)) OR (((NOT

C_in AND NOT min_included(aitv)) AND»NOT max included(aitv)) AND NOT
max_ included(xitv)) AND NOT min indéluded(yitv)));

END IF;
IF amin = -3.14159 THEN

RETURN ((((((max exists(xitv) AND max exists(yitv)) AND NOT
min exists(xitv)) AND NOT min exists(yitv)) AND (real max(xitv) = xc)) AND
(real max(yitv) = yc)) AND. ((((((c_in AND min included(aitwv)) AND
max_included(aitv)) ANDBsmax included(xitv)) AND max included(yitv) OR (((NOT c_ in
AND NOT min_ included(aitv)) AND max included(aitv)) AND max included(xitv)) AND
NOT max included(yitv)) OR (((NOT ¢ _in AND min included(aitv)) AND NOT
max_included (aitv)9SAND NOT max included(xitv)) AND max included(yitv)) OR (((NOT

¢ _in AND NOT min\included(aitv)) AND NOT max included(aitv)) AND NOT
max_included (xitw)) AND NOT max included(yitv)));

END (IF;

IEZdmin = -0.500000 * 3.14159 THEN

RETURN ((((((NOT max exists(xitv) AND max exists(yitv)) AND

min ex#sts (xitv)) AND NOT min exists(yitv)) AND (real min(xitv) = xc)) AND
(realk-max (yitv) = yc)) AND ((((((c_in AND min included(aitv)) AND
max{ included(aitv)) AND min included(xitv)) AND max included(yitv) OR (((NOT c jn
ANPANOT min_ included(aitv)) AND max included(aitv)) AND min_ included(xitv)) AND
NOT max_ included(yitv)) OR (((NOT c_in AND min included(aitv)) AND NOT
max_ included(aitv)) AND NOT min included(xitv)) AND max included(yitv)) OR (((NQT
o 1in AND NOT min included(aditszy) 2AND NOT ma included(aitszy) 2AND NOT
min included(xitv)) AND NOT max included(yitv)));

END IF;

END IF;

IF arng = 3.14159 THEN
IF amin = 0.00000 THEN
RETURN (((((NOT max exists(xitv) AND NOT max exists(yitv)) AND NOT
min exists(xitv)) AND min exists(yitv)) AND (real min(yitv) = yc)) AND (((c_in
AND min included(aitv)) AND max included(aitv)) AND min included(yitv) OR ((NOT
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C_in AND NOT min included(aitv)) AND NOT max included(aitv)) AND NOT
min included(yitv)));

END IF;
IF amin = 0.500000 * 3.14159 THEN
RETURN (((((max exists(xitv) AND NOT max exists(yitv)) AND NOT
min exists(xitv)) AND NOT min exists(yitv)) AND (real max(xitv) = xc)) AND

(((c_in AND min_ included(aitv)) AND max included(aitv)) AND max included(xitv) OR
((NOT c_in AND NOT min_ included(aitv)) AND NOT max included(aitv)) AND NOT

mgx 1included (xX1tv)));

END IF;
IF amin = -3.14159 THEN
RETURN (((((NOT max exists(xitv) AND max exists(yitv)) AND NOT
miln exists(xitv)) AND NOT min exists(yitv)) AND (real max(yitv) = yc)) AND

(((c_in AND min included(aitv)) AND max included(aitv)) AND max included(yitv) OR
((NOT c_in AND NOT min included(aitv)) AND NOT max included(aitv)) AND NOT
magx_ included(yitv)));

END IF;
IF amin = -0.500000 * 3.14159 THEN
RETURN (((((NOT max exists(xitv) AND NOT max exists (yif¥)’) AND
min exists(xitv)) AND NOT min exists(yitv)) AND (real min(xitv) &) xc)) AND

(((c_in AND min included(aitv)) AND max included(aitv)) AND minkincluded(xitv) OR
((NOT c_in AND NOT min included(aitwv)) AND NOT max included(aibv)) AND NOT
min included(xitv)));
END IF;
END_IF;
RETURN (FALSE) ;
END FUNCTION;

FUNCTION equal maths functions
(funl : maths function;

fun2 : maths function ) : LOGICAL;
LOCAL
cum : LOGICAL;
END LOCAL;

IF funl = fun2 THEN
RETURN (TRUE) ;
END IF;
cum := equal maths spaces (funl.domain, fun2.domain);
IF cum = FALSE THEN
RETURN (FALSE) ;
END IF;
cum := cum AND equal maths spaces (funl.range, fun2.range);
IF cum = FALSE THEN
RETURN (FALSE)._;
END IF;
RETURN (UNKNOWN) ;
END FUNCTION;

FUNCTION ,equal maths spaces
(spck, &t maths space;
SpC% : maths space ) : LOGICAL;

LOCAL
spcltypes : SET OF STRING
spc2types : SET OF STRING

stripped typeof (spcl);
stripped typeof (spc2);

otl - SET OF math zalue s
set2 : SET OF maths_value;
cum : LOGICAL := TRUE;

base : maths space;

expnt : INTEGER;

factors : LIST OF maths space;
factors2 : LIST OF maths_ space;
fsl : function space;

fs2 : function space;

cum2 : LOGICAL;
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END LOCAL;

IF spcl = spcZ2 THEN
RETURN (TRUE) ;

END IF;

IF 'FINITE SPACE' IN spcltypes THEN
setl := spcl\finite space.members;
IF 'FINITE SPACE' IN spc2types THEN

set2 := spc2\finite space.members;

REPEAT 1 = 1 TO S51ZEOQOF (setTl);
cum := cum AND member of(setl[i], spc2);
IF cum = FALSE THEN
RETURN (FALSE) ;
END IF;
END REPEAT;
IF cum = TRUE THEN
REPEAT i := 1 TO SIZEOF (set2):;
cum := cum AND member of (set2[i], spcl);
IF cum = FALSE THEN
RETURN (FALSE) ;
END IF;
END REPEAT;
END IF;
RETURN (cum) ;
END IF;
IF 'FINITE_INTEGER_INTERVAL' IN spc2types. THEN
set2 := [];
REPEAT i := spc2\finite integer interval.min TO
spc2\finite_integer_interval.max;
set?2 := set2 + [ 1 1;
END REPEAT;
RETURN (equal maths spaces (spcl, make finite space(set2)));
END IF;
END IF;
IF ('FINITEiINTEGERiINTERVAL' IN spcltypes) AND ('FINITEisPACE' IN
spc2types) THEN
setl := [];
REPEAT i := spcl\finite integer interval.min TO
spcl\finite integer intervallmax;

setl := setl~b [ 1 1;
END REPEAT;
RETURN (equal_maths spaces (make finite space(setl), spc2));
END IF;

IF ('CARTESTAN COMPLEX NUMBER REGION' IN spcltypes) AND
('"POLAR COMPLEX~NUMBER REGION' IN spc2types) THEN
RETURN«Aequal cregion pregion(spcl, spc2));
END IE}
IF (YPOLAR COMPLEX NUMBER REGION' IN spcltypes) AND
('"CARTESIAN COMPLEX NUMBER REGION' IN spc2types) THEN
RETURN (equal cregion pregion(spc2, spcl));

END IF;

IF 'UNIFORM PRODUCT SPACE' IN spcltypes THEN
base := spcll\uniform product space.base;
expnt := spcll\uniform product space.exponent;

IF 'UNIFORM PRODUCT SPACE' IN_spCZtypes THEN

IEF o I\h‘i‘ I\r") uniform I\Y‘r\r‘h‘lr‘ﬁ— pace.o I\r\r\r_‘xrﬁ- THEN
RETURN (FALSE) ;
END IF;
RETURN (equal maths spaces (base, spc2\uniform product space.base));
END IF;
IF 'LISTED PRODUCT SPACE' IN spc2types THEN
factors := spc2\listed product space.factors;
IF expnt <> SIZEOF (factors) THEN
RETURN (FALSE) ;
END IF;
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REPEAT i := 1 TO SIZEOF (factors);
cum := cum AND equal maths spaces (base, factors([i]);
IF cum = FALSE THEN
RETURN (FALSE) ;

END IF;
END REPEAT;
RETURN (cum) ;
END IF;
END IF;
IF 'LISTED PRODUCT SPACE' IN spcltypes THEN
factors := spclllisted product space.factors;

IF 'UNIFORM PRODUCT SPACE' IN spc2types THEN
IF spc2\uniform product space.exponent <> SIZEOF (factors) THEN
RETURN (FALSE) ;

END IF;
base := spc2\uniform product space.base;
REPEAT i := 1 TO SIZEOF (factors);

cum := cum AND equal maths spaces (base, factors([i]);

IF cum = FALSE THEN
RETURN (FALSE) ;

END IF;
END REPEAT;
RETURN (cum) ;
END IF;
IF 'LISTED PRODUCT SPACE' IN spc2types THEN
factors2 := spc2\listed product space.facteps;

IF SIZEOF (factors) <> SIZEOF (factors?2) THEN
RETURN (FALSE) ;

END IF;
REPEAT i1 := 1 TO SIZEOF (factors):;
cum := cum AND equal maths spages (factors[i], factors2[i]);

IF cum = FALSE THEN
RETURN (FALSE) ;
END IF;
END REPEAT;
RETURN (cum) ;
END IF;
END IF;
IF ('EXTENDED TUPLE SPACE[. IN spcltypes) AND ('EXTENDED TUPLE SPACE' IN
sgc2types) THEN
RETURN (equal maths )sSpaces (spcl\extended tuple space.extender,
sgc2\extended tuple spaceg.extender) AND
edqual maths spaces (spclN\extended tuple space.base,
sgc2\extended tuple spacge.base));

END IF;
IF ('FUNCTION )SPACE' IN spcltypes) AND ('FUNCTION SPACE' IN spc2types) THEN
fsl :=spcl;
fs2 :="8pc2;
IF 4£s8).domain constraint <> fs2.domain constraint THEN
IF (fsl.domain constraint = sc_equal) OR (fs2.domain constraint =

sq equal){ THEN
RETURN (FALSE) ;

END IF;
IF fsl.domain constraint <> sc_subspace THEN
fol = no2..
fs2 := spcl;
END IF;

IF (fsl.domain constraint <> sc subspace) OR (fs2.domain constraint
<> sc member) THEN
RETURN (UNKNOWN) ;
END IF;
IF any space satisfies(fsl.domain constraint, fsl.domain argument) <>
any space satisfies(fs2.domain constraint, fs2.domain argument) THEN
RETURN (FALSE) ;
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END IF;

IF NOT ('"FINITE SPACE' IN stripped typeof (fs2.domain argument)) THEN
RETURN (FALSE) ;

END IF;

IF SIZEOF ([ 'FINITE SPACE', 'FINITE INTEGER INTERVAL' ] *

stripped typeof (fsl.domain argument)) 0 THEN

RETURN (FALSE) ;

END IF;

RETURN  (UNKNOWN) ;
END IF;
cum := equal maths spaces(fsl.domain argument, fs2.domain argument{
IF cum = FALSE THEN
RETURN (FALSE) ;
END IF;
IF fsl.range constraint <> fs2.range constraint THEN
IF (fsl.range constraint = sc_equal) OR (fs2.range constraint =
sc_equal) THEN
RETURN (FALSE) ;
END IF;
IF fsl.range constraint <> sc_subspace THEN
fsl := spc2;
fs2 := spcl;
END IF;
IF (fsl.range constraint <> sc_subspace) 'OR (fs2.range constraint <
sc_member) THEN
RETURN (UNKNOWN) ;
END IF;
IF any space_ satisfies(fsl.range censtraint, fsl.range argument) <>
any space satisfies(fs2.range constraint, £s2.range argument) THEN
RETURN (FALSE) ;
END IF;
IF NOT ('FINITE SPACE' IN&sktripped typeof (fs2.range argument)) THEN
RETURN (FALSE) ;

END IF;
IF SIZEOF ([ 'FINITE SPACE', 'FINITE INTEGER INTERVAL' ] *
stripped typeof (fsl.range argumeént)) = 0 THEN
RETURN (FALSE)+
END IF;
RETURN (UNKNOWN) ;
END IF;
cum := cum AND) equal maths spaces (fsl.range argument,

fs2.range argument)y
RETURN (&um) ;
END IF;
RETURN (FALSE);
END FUNCTION;

FUNCTION equal maths values
tvall : maths value;
val2 : maths value ) : LOGICAL;
FUNCTION mem of vs
(vall : maths value;
val2 : maths value ) : LOGICAL;

IF NOT has values_ space(val2Z) THEN
RETURN (UNKNQWN) -

END IF;
IF NOT member of (vall, values space of(val2)) THEN
RETURN (FALSE) ;

END IF;
RETURN (UNKNOWN) ;

END FUNCTION;

LOCAL
typesl : SET OF STRING;
types2 : SET OF STRING;
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listl : LIST OF maths value;
list2 : LIST OF maths value;
cum : LOGICAL := TRUE;
END_ LOCAL;
IF NOT EXISTS(vall) OR NOT EXISTS (val2) THEN
RETURN (FALSE) ;
END IF;
IF vall = val2 THEN

RETURN (TRULE) ;7

END IF;
typesl := stripped typeof (vall);
types2 := stripped typeof (vall);

IF ('MATHS_ATOM' IN typesl) OR ('COMPLEX_NUMBER_LITERAL' IN typesl) THEN
IF 'MATHSiATOM' IN types2 THEN
RETURN (FALSE) ;
END IF;
IF 'COMPLEX_NUMBER_LITERAL' IN types2 THEN
RETURN (FALSE) ;
END IF;
IF 'LIST' IN types2 THEN
RETURN (FALSE) ;
END IF;
IF 'MATHS_SPACE' IN types2 THEN
RETURN (FALSE) ;
END IF;
IF 'MATHSiFUNCTION' IN types2 THEN
RETURN (FALSE) ;
END IF;
IF 'GENERIC_EXPRESSION' IN types2 THEN
RETURN (mem of vs(vall, val2));
END IF;
RETURN (UNKNOWN) ;
END IF;
IF ('MATHSiATOM' IN types2) OR (‘COMPLEXiNUMBERiLITERAL' IN types2) THEN
RETURN (equal maths values (vadZ2, vall));
END IF;
IF 'LIST' IN typesl THEN
IF 'LIST' IN types2 THEN
listl := wvall;
list2 := val2;
IF SIZEOF (listlf )<> SIZEOF (1list2) THEN
RETURN (FALSE) ;

END IF;
REPEAT i ,<=J)1 TO SIZEOF(listl);
cum _:=.cum AND equal maths values(listl[i], 1list2[i]);

IF.cum = FALSE THEN
RETURN (FALSE) ;
END IF;
END_REPEAT;
RETURN (cum) ;
END IF;
IF 'MATHS_SPACE' IN types2 THEN
RETURN (FALSE) ;
END IF;
I "MATHS EFIUNCTION' TN t+ II\D 2 THEN

RETURN (FALSE) ;
END IF;
IF 'GENERIC_EXPRESSION' IN types2 THEN
RETURN (mem of vs(vall, val2));
END IF;
RETURN (UNKNOWN) ;
END IF;
IF 'LIST' IN types2 THEN
RETURN (equal maths values(val2, vall));
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END IF;
IF 'MATHS_SPACE' IN typesl THEN
IF 'MATHS_SPACE' IN types2 THEN
RETURN (equal maths_ spaces(vall, val2));
END IF;
IF 'MATHS_FUNCTION' IN types2 THEN
RETURN (FALSE) ;
END IF;

1E 'ththL_hX}_)KhbblON' IN tTypesZ THEN
RETURN (mem of vs(vall, val2));
END IF;
RETURN (UNKNOWN) ;
END IF;
IF 'MATHSisPACE' IN types2 THEN
RETURN (equal maths values(val2, vall));
END IF;
IF 'MATHS_FUNCTION' IN typesl THEN
IF 'MATHSiFUNCTION' IN types2 THEN
RETURN (equal maths functions(vall, val2));
END IF;
IF 'GENERIC_EXPRESSION' IN types2 THEN
RETURN (mem of vs(vall, val2));
END IF;
RETURN (UNKNOWN) ;
END IF;
IF 'MATHSiFUNCTION' IN types2 THEN
RETURN (equal maths values(val2, vall});
END IF;
IF ('GENERIC_EXPRESSION' IN typesl) AND ('GENERIC_EXPRESSION' IN types2)

THEN
IF NOT has_ values_space(vall) OR'NOT has values space(val2) THEN
RETURN (UNKNOWN) ;
END IF;
IF NOT compatible spaces (¥alues space of(vall), values space of(val2))
THEN
RETURN (FALSE) ;
END IF;
END IF;

RETURN (UNKNOWN) ;
END_ FUNCTION;

FUNCTION es subspace of es

(esl : elementary space enumerators;

es2 : elementary space enumerators ) : BOOLEAN;

IF NOT EXILSTS (esl) OR NOT EXISTS (es2) THEN
RETURN (FALSE) ;

END_1F;

IE. €81 = es2 THEN
RETURN (TRUE) ;

END IF;

IF es2 = es_generics THEN
RETURN (TRUE) ;

END IF;

IF (esl = es booleans) AND (esZ2 = es logicals) THEN

RETIURN (TRIIE) k)
END IF;
IF (es2 = es _numbers) AND (((esl = es complex numbers) OR (esl = es reals))
OR (esl = es integers)) THEN
RETURN (TRUE) ;
END IF;
RETURN (FALSE) ;
END FUNCTION;

FUNCTION expression is constant
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(expr : generic expression ) : BOOLEAN;
RETURN (bool (SIZEOF (free variables of (expr)) = 0));
END_ FUNCTION;

FUNCTION extract factors
(tspace : tuple space;
m : INTEGER;

n : INTEGER ) : tuple space;
LOCAL
tsp : tuple space := the zero tuple space;
END LOCAL;
REPEAT i := m TO n;
tsp := assoc product space (tsp, factor space(tspace, 1));
END REPEAT;

RETURN (tsp);
END_FUNCTION;

FUNCTION extremal position check

(fun : linearized table function ) : BOOLEAN;
LOCAL

source domain : maths_ space;

source interval : finite integer interval;

index : INTEGER := 1;

base : INTEGER;

shape : LIST OF positive integer;

ndim : positive integer;

slo : INTEGER;

shi : INTEGER;

sublo : LIST OF INTEGER := [];

subhi : LIST OF INTEGER := [];
END LOCAL;

IF NOT EXISTS (fun) THEN

RETURN (FALSE) ;

END IF;
source_domain := factorl (fun.soudce.domain) ;
IF schema prefix + 'TUPLE SPACE", IN TYPEOF (source domain) THEN
source domain := factorl (seurce domain);
END IF;
IF NOT (schema prefix + AEINITE INTEGER INTERVAL' IN TYPEOF (source domain))
THEN
RETURN (FALSE) ;
END IF;
source interval :5=.Source domain;
base := fun\explidit table function.index base;
shape := fun\explicit table function.shape;
IF schema_prefix + 'STANDARD_TABLE_FUNCTION‘ IN TYPEOF (fun) THEN
REPEAT j_4t= 1 TO SIZEOF (shape);
ind€x := index * shapel[jl;
ENDAREPEAT;
index := fun.first + index - 1;

RETURN (bool ((source interval.min <= index) AND (index <=
sdurce $nterval.max)));

BND IF;
IF gchema_prefix + 'REGULAR TABLE FUNCTION' IN TYPEOF (fun) THEN
ndim = STIZEOF (fun\c I\‘l'ir"iﬁ‘ table function hapo\:
REPEAT j := 1 TO ndim;
slo := base;
shi := base + shapel[j] - 1;

IF fun\regular table function.increments[j] >= 0 THEN
INSERT ( sublo, slo, j - 1 );
INSERT ( subhi, shi, § - 1 );

ELSE
INSERT ( sublo, shi, j -
INSERT ( subhi, slo, j -
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END IF;
END REPEAT;
index := regular indexing(sublo, base, shape,
fun\regular table function.increments, fun.first);
IF NOT ((source interval.min <= index) AND (index <=

source interval.max)) THEN
RETURN (FALSE) ;

END IF;

index := regular 1ndexing(subhi, base, shape,
fun\regular table function.increments, fun.first);

IF NOT ((source interval.min <= index) AND (index <=

source interval.max)) THEN
RETURN (FALSE) ;
END IF;
RETURN (TRUE) ;
END IF;
RETURN (FALSE) ;
END FUNCTION;

FUNCTION factorl

(tspace : tuple space ) : maths space;
LOCAL

typenames : SET OF STRING := TYPEOF (tspace);
END_ LOCAL;

IF schema prefix + 'UNIFORM PRODUCT SPACE' 1IN )typenames THEN
RETURN (tspacel\uniform product space.bas@) ;

END IF;

IF schema prefix + 'LISTED PRODUCT SPACEY IN typenames THEN
RETURN (tspacel\listed product space\factors[l]);

END IF;

IF schema prefix + 'EXTENDED TUPLE SPACE' IN typenames THEN
RETURN (factorl(tspace\extended_tuple_space.base));

END IF;

RETURN (?);

END FUNCTION;

FUNCTION factor space

(tspace : tuple space}
idx : positive intéger ) : maths space;
LOCAL
typenames : SET\OF STRING := TYPEOF (tspace);
END LOCAL;

IF schema pfefix + 'UNIFORM PRODUCT SPACE' IN typenames THEN
IF idx-<s tspacel\uniform product space.exponent THEN
RETURN (tspacel\uniform product space.base);
END (IF;
RETURN (?);
END-DF;
IR schema prefix + 'LISTED PRODUCT SPACE' IN typenames THEN
IF idx <= SIZEOF (tspacellisted product space.factors) THEN
RETURN (tspacel\listed product space.factors[idx]);

END IF;
RETURN (?);

END IF;

1 chema I\Y‘Q'F'i + 'EXTENDED THPLE SPACE' TN fpehame THEN

IF idx <= space dimension (tspace\extended tuple space.base) THEN
RETURN (factor space (tspace\extended tuple space.base, idx));
END IF;
RETURN (tspacel\extended tuple space.extender);
END IF;
RETURN (?);
END FUNCTION;

FUNCTION first proj axis
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(z_axis : direction;

arg : direction ) : direction;
LOCAL

X _axis : direction;

v : direction;

z : direction;

X _vec : vector;
END_ LOCAL;

1 NOT EXISTS(z axis) THEN
RETURN (?);

ELSE
z := normalise(z_axis);
IF NOT EXISTS (arg) THEN
IF (z.direction ratios <> [ 1.00000, 0.00000, 0.00000 1) AND
(4.direction _ratios <> [ -1.00000, 0.00000, 0.00000 ]) THEN
v := dummy gri || direction([ 1.00000, 0.00000, 0.00000 AY/%;
ELSE
v := dummy gri || direction([ 0.00000, 1.00000, 0.00000.71);
END IF;
ELSE
IF arg.dim <> 3 THEN
RETURN (?);
END IF;
IF cross_product (arg, z).magnitude = 0.00000 THEN
RETURN (?);
ELSE
v := normalise(arg);
END IF;
END IF;
x _vec := scalar times vector (dot prodde¥(v, z), z);
X _axis := vector difference(v, x veg).orientation;
X _axis := normalise(x_axis);
END IF;

RETURN (x axis);
END_FUNCTION;

FUNCTION free variables of

(expr : generic expressiony)): SET OF generic variable;
LOCAL
typenames : SET OF STRING := stripped typeof (expr);
result : SET OF generic variable := [];
exprs : LIST OF gemeric expression := [];
END LOCAL;

IF 'GENERIC_LITERAL' IN typenames THEN
RETURN (result);

END IF;
IF 'GENERICLVARIABLE' IN typenames THEN
result<r= result + expr;
RETHRN (result);
END IE
IF("QUANTIFIER EXPRESSION' IN typenames THEN
&xprs := QUERY (ge <* expr\multiple arity generic expression.operands|
NJT (ge~IN expr\quantifier expression.variables));
REPEAT i := 1 TO SIZEOF (exprs);
roesult = roonult + froo vaoariable of (o bt ['i]\'-
END REPEAT;
REPEAT i := 1 TO SIZEOF (expr\quantifier expression.variables);
result := result - expr\quantifier expression.variables[i];

END REPEAT;

RETURN (result):;
END_IF;
IF 'UNARY_GENERIC_EXPRESSION' IN typenames THEN

RETURN (free variables of (expr\unary generic expression.operand));
END IF;
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IF 'BINARY GENERIC EXPRESSION' IN typenames THEN
result := free variables of (expr\binary generic expression.operands[l]);
RETURN (result +
free variables of (expr\binary generic expression.operands([2]));
END IF;
IF 'MULTIPLE ARITY GENERIC EXPRESSION' IN typenames THEN
REPEAT i := 1 TO
SIZEOF (expr\multiple arity generic expression.operands);

Tesult := result ¥
free variables of (expr\multiple arity generic expression.operands[i]);
END REPEAT;
RETURN (result);
END IF;
RETURN (result);
END FUNCTION;

FUNCTION function applicability
(func : maths function select;

arguments : LIST [1:?] OF maths value ) : BOOLEAN;
LOCAL
domain : tuple space := convert to maths function (furic) .domain;
domain types : SET OF STRING := TYPEOF (domain) ;
narg : positive integer := SIZEOF (arguments);
arg : generic_expression;
END LOCAL;

IF schema prefix + 'PRODUCT SPACE' IN domailf) types THEN
IF space dimension (domain) <> narg THEN
RETURN (FALSE) ;
END IF;
ELSE
IF schema prefix + 'EXTENDED TUPLE SPACE' IN domain types THEN
IF space dimension (domain$\> narg THEN
RETURN (FALSE) ;
END IF;
ELSE
RETURN (FALSE) ;
END IF;
END IF;
REPEAT i := 1 TO natg;
arg := convert ko6 operand(arguments[i]);
IF NOT has_values space (arg) THEN
RETURN (FALSE) ;
END IF;
IF NOTL-compatible spaces(factor space(domain, i), values space of (arg)
THEN
RETURN (FALSE) ;
ENDDIF;
END-REPEAT;
RETURN (TRUE) ;
ENDAFUNCTION;

FUNCTION function is 1d array

(func : maths_ function ) : BOOLEAN;
LOCAL

f@ml'\ - _math paces
END LOCAL;

IF NOT EXISTS (func) THEN
RETURN (FALSE) ;
END IF;
IF space dimension (func.domain) <> 1 THEN
RETURN (FALSE) ;
END IF;
temp := factorl (func.domain);
IF schema prefix + 'PRODUCT SPACE' IN TYPEOF (temp) THEN
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IF space dimension (temp) <> 1 THEN
RETURN (FALSE) ;
END IF;
temp := factorl (temp):;
END IF;
IF schema_prefix + 'FINITE INTEGER INTERVAL' IN TYPEOF (temp) THEN
RETURN (TRUE) ;
END IF;

RETURN (FALSE) ;
END FUNCTION;

FUNCTION function is 1d table

(func : maths_funation ) : BOOLEAN;
LOCAL

temp : maths space;

itvl : finite integer interval;
END LOCAL;

IF NOT EXISTS (func) THEN
RETURN (FALSE) ;
END IF;
IF space dimension (func.domain) <> 1 THEN
RETURN (FALSE) ;
END IF;
temp := factorl (func.domain) ;
IF schema prefix + 'PRODUCT SPACE' IN TYPEOF (temp) THEN
IF space dimension(temp) <> 1 THEN
RETURN (FALSE) ;

END IF;
temp := factorl (temp);

END IF;

IF Schema_prefix + 'FINITE INTEGER INTERVAL' IN TYPEOF (temp) THEN
itvl := temp;
RETURN (bool ((itvl.min = 0) OR (tvl.min = 1)));

END IF;

RETURN (FALSE) ;
END_ FUNCTION;

FUNCTION function is 2d table

(func : maths_ function )\t  BOOLEAN;
LOCAL

temp : maths space;

pspace : product space;

itvll : finite infeger interval;
itvl2 : finite _dwutfeger interval;
END LOCAL;

IF NOT EXISTS (func) THEN
RETURN «(EALSE) ;
END IF;
IF spaee/dimension (func.domain) <> 1 THEN
RETURN (FALSE) ;
ENR YF;
temp := factorl (func.domain);
PF NOT ('PRODUCT SPACE' IN stripped typeof (temp)) THEN

RETURN (FALSE) ;
END IE:

pspace := temp;

IF space dimension (pspace) <> 2 THEN
RETURN (FALSE) ;

END IF;

temp := factorl (pspace);

IF NOT ('FINITE INTEGER INTERVAL' IN stripped typeof (temp)) THEN
RETURN (FALSE) ;

END IF;

itvll := temp;
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temp := factor space (pspace, 2);
IF NOT ('FINITE INTEGER INTERVAL' IN stripped typeof (temp)) THEN
RETURN (FALSE) ;
END IF;
itvl2 := temp;
RETURN (bool ((itvll.min = itvl2.min) AND ((itvll.min = 0) OR (itvll.min =
1)))):
END_ FUNCTION;

FUNCTION function is array
(func : maths_ function ) : BOOLEAN;
LOCAL
tspace : tuple space;
temp : maths space;
END LOCAL;
IF NOT EXISTS (func) THEN
RETURN (FALSE) ;
END IF;
tspace := func.domain;
IF (space_dimension(tspace) = 1) AND (schema prefix +)“TUPLE SPACE' IN
TYPEOF (factorl (tspace))) THEN
tspace := factorl (tspace);
END IF;
IF NOT (schema prefix + 'PRODUCT SPACE' IN TYPEOF (tspace)) THEN
RETURN (FALSE) ;
END IF;
REPEAT i1 := 1 TO space_dimension (tspace);
temp := factor space(tspace, 1);
IF NOT (schema_prefix + 'FINITE INTEGER INTERVAL' IN TYPEOF (temp)) THEN
RETURN (FALSE) ;
END IF;
END REPEAT;
RETURN (TRUE) ;
END FUNCTION;

FUNCTION function is table
(func : maths function 93": BOOLEAN;
LOCAL
tspace : tuple space;
temp : maths spacey
base : INTEGER;
END LOCAL;
IF NOT EXISTSYfunc) THEN
RETURN-(FALSE) ;
END IF;
tspacel:= func.domain;
IF (spdce dimension (tspace) = 1) AND (schema prefix + 'TUPLE SPACE' IN
TYPEOF (factorl (tspace))) THEN
tspace := factorl (tspace);
END IF;
IF NOT (schema prefix + 'PRODUCT SPACE' IN TYPEOF (tspace)) THEN
RETURN (FALSE) ;
END IF;
temp := factorl (tspace);
IE NOT (schema I\Y‘D‘F‘i £ 'FINITE INTEGER INTERVAL' TN 'T‘VDF‘(\F‘I‘i-omI\\\ THEN

RETURN (FALSE) ;
END IF;
base := temp\finite integer interval.min;

IF (base <> 0) AND (base <> 1) THEN
RETURN (FALSE) ;

END IF;
REPEAT 1 := 2 TO space_dimension (tspace);
temp := factor space(tspace, 1i);

IF NOT (schema prefix + 'FINITE INTEGER INTERVAL' IN TYPEOF (temp)) THEN

© 1S0 2011 — All rights reserved 169


https://standardsiso.com/api/?name=c5fc4ae2747425f47ddec09ef023712f

ISO 10303-235:2009/Cor.1:2011(E)

RETURN (FALSE) ;
END IF;
IF temp\finite integer interval.min <> base THEN
RETURN (FALSE) ;
END IF;
END REPEAT;
RETURN (TRUE) ;
END_ FUNCTION;

FUNCTION get description value

(obj : description attribute select ) : text;
LOCAL
description bag : BAG OF description attribute := USEDIN (obj,
'ENGINEERING PROPERTIES SCHEMA.' + 'DESCRIPTION ATTRIBUTE.' + 'DESCRIBED ITEM');
END LOCAL;
IF SIZEOF (description bag) = 1 THEN
RETURN (description bag[l].attribute value);
ELSE
RETURN (?);
END IF;

END FUNCTION;

FUNCTION get id value

(obj : id attribute select ) : identifier;
LOCAL
id bag : BAG OF id attribute := USEDIN (obj,
'E[NGINEERING PROPERTIES SCHEMA.' + 'ID ATTRIBUTE.' +X'IDENTIFIED ITEM');
END LOCAL;
IF SIZEOF (id bag) = 1 THEN
RETURN (id bag[l].attribute value);
ELSE
RETURN (?);
END IF;

END FUNCTION;

FUNCTION get multi language

(x : attribute value assignment ) : label;
LOCAL
alas : BAG OF attribute language assignment := USEDIN(x.items[1],
'ENGINEERING_PROPERTIES_SCHEMA.' + 'ATTRIBUTE_LANGUAGE_ASSIGNMENT.ITEMS');
END LOCAL;

IF SIZEOF (alas) > 0. THEN
RETURN (alasfl'.language);
END IF;
RETURN (?);
END FUNCTION;

FUNCTION getZmame value

(obj :~hame attribute select ) : label;
LOCAL
nameybag : BAG OF name attribute := USEDIN (obj,

'ENGINEERIEG_PROPERTIES_SCHEMA.' + 'NAME ATTRIBUTE.' + 'NAMED ITEM');
ENDVEOCAL;

IF SIZEOF (name bag) = 1 THEN

RETURN (name .I'\:nr_“r[‘l] attribute zalus) s
ELSE

RETURN (?);
END IF;

END FUNCTION;
FUNCTION get role

(obj : role select ) : object role;
LOCAL
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role bag : BAG OF role association := USEDIN (obj,
'ENGINEERING PROPERTIES SCHEMA.' + 'ROLE ASSOCIATION.' + 'ITEM WITH ROLE');
END LOCAL;
IF SIZEOF (role bag) = 1 THEN
RETURN (role bag[l].role);
ELSE
RETURN (?);
END IF;

END FUNCTION7;

FUNCTION has values_ space

(expr : generic expression ) : BOOLEAN;

LOCAL
typenames : SET OF STRING := stripped typeof (expr);

END LOCAL;
IF '"EXPRESSION' IN typenames THEN

RETURN (bool ((('NUMERIC EXPRESSION' IN typenames) OR
('STRING EXPRESSION' IN typenames)) OR ('BOOLEAN EXPRESSION' IN ftypenames)));

END IF;

IF 'MATHS FUNCTION' IN typenames THEN
RETURN (TRUE) ;

END IF;

IF 'FUNCTION APPLICATION' IN typenames THEN
RETURN (TRUE) ;

END IF;

IF 'MATHS SPACE' IN typenames THEN
RETURN (TRUE) ;

END IF;

IF 'MATHS VARIABLE' IN typenames THEN
RETURN (TRUE) ;

END IF;

IF 'DEPENDENT VARIABLE DEFINITION! IN typenames THEN
RETURN (has values space (expr\unary generic expression.operand));

END IF;

IF 'COMPLEX NUMBER LITERAL{\ IN typenames THEN
RETURN (TRUE) ;

END IF;

IF 'LOGICAL LITERAL'«IN typenames THEN
RETURN (TRUE) ;

END IF;

IF 'BINARY LITERAL' IN typenames THEN
RETURN (TRUE) ;

END IF;

IF 'MATHS-ENUM LITERAL' IN typenames THEN
RETURMATRUE) ;

END IEf

IF 'REAL TUPLE LITERAL' IN typenames THEN
RETURN (TRUE) ;

END' IF;

IF 'INTEGER TUPLE LITERAL' IN typenames THEN
RETURN (TRUE) ;

END IF;

IF '"ATOM BASED LITERAL' IN typenames THEN

RETURN (TRUE) ;
END IE:

IF 'MATHS TUPLE LITERAL' IN typenames THEN
RETURN (TRUE) ;

END IF;

IF 'PARTIAL DERIVATIVE EXPRESSION' IN typenames THEN
RETURN (TRUE) ;

END IF;

IF 'DEFINITE INTEGRAL EXPRESSION' IN typenames THEN
RETURN (TRUE) ;

END IF;
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RETURN (FALSE) ;
END FUNCTION;

FUNCTION is SQL mappable

ENGINEERING PROPERTIES SCHEMA

.VALUE FUNCTZON'

IN TYPEOF (arg))) OR

(arg expression ) BOOLEAN;
LOCAL

i : INTEGER;
END_ LOCAL;

1 TENGINEERING PROPERTIES SCHEMA.SIMPLE NUMERIC EXPRESSIONT "IN TYPROE (arg)
THEN

RETURN (TRUE) ;

END_IF;

IF 'ENGINEERING_PROPERTIES_SCHEMA.SQL_MAPPABLE_DEFINED_FUNCTION' IN
TYPEOF (arg) THEN

RETURN (TRUE) ;

END IF;

IF 'ENGINEERING_PROPERTIES_SCHEMA.MINUS_FUNCTION' IN TYPEOF (arg)\THEN
RETURN (is_ SQL mappable (arg\unary numeric expression.operand));

END IF;

IF ((((((((((((('ENGINEERING PROPERTIES SCHEMA.ABS FUNCTION) ~IN
TYPEOF (arg)) OR ('ENGINEERING PROPERTIES SCHEMA.SIN FUNCTION' IN TYPEOF (arg))) OR
('ENGINEERINGfPROPERTIE878CHEMA.COS FUNCTION' IN TYPEOF(arg))) OR
('[ENGINEERING PROPERTIES SCHEMA.TAN FUNCTION' IN TYPEOF (arg)y- OR
('[ENGINEERING PROPERTIES SCHEMA.ASIN FUNCTION' IN TYPEOF (arg))) OR
('[ENGINEERING PROPERTIES SCHEMA.ACOS FUNCTION' IN TYPEOE (arg))) OR
('[ENGINEERING PROPERTIES SCHEMA.ATAN FUNCTION' IN TYPEEF (arg))) OR
('[ENGINEERING PROPERTIES SCHEMA.EXP FUNCTION' IN TYPEOF (arg))) OR
('[ENGINEERING PROPERTIES SCHEMA.LOG FUNCTION' IN PYREOF (arg))) OR
('ENGINEERING_PROPERTIES_SCHEMA.LOG2_FUNCTION' INTYPEOF (arg))) OR
('[ENGINEERING PROPERTIES SCHEMA.LOG10 FUNCTION{) PN TYPEOF (arg))) OR
('[ENGINEERING PROPERTIES SCHEMA.SQUARE ROOT FUNCTION' IN TYPEOF (arg))) OR
(

(

RETURN
END IF;
IF

(FALSE) ;

('[ENGINEERING PROPERTIES SCHEMA.
('[ENGINEERING PROPERTIES SCHEMA.
('[ENGINEERING PROPERTIES SCHEMAL

ENGINEERING PROPERTIES SCHEMA.

(( ('"ENGINEERING PROPERTIES:SGHEMA.PLUS EXPRESSION'

LENGTH_FUNCTION' IN TYPEOF (arg)) THEN

Ix IN TYPEOF (arg)) OR
MULE "EXPRESSION' IN TYPEOF (arg))) OR
MAXIMUM FUNCTION' IN TYPEOF (arg))) OR
MINIMUM FUNCTION' IN TYPEOF (arg)) THEN

REPEAT i := 1 TO SIZEOF (arg\multiple arity numeric expression.operands) ;
IF NOT
ig SQL mappable(arg\multiple arity numeric expression.operands[i]) THEN
RETURN (FALSE) ;
END IF;
END REPEAT;
RETURN (TRUE) ;
END IF;
IF ('ENGINEERING PROPERTIES SCHEMA.MINUS EXPRESSION' IN TYPEOF (arg)) OR
('[ENGINEERING\PROPERTIES SCHEMA. SLASH EXPRESSION' IN TYPEOF (arg) ) THEN
RETURN (is SQL mappable arg\blnary numeric expression.operands[1l]) AND
ig SQL mappable(arg\blnary numeric_expression.operands[2]));
ENDVIF;
YF (('ENGINEERING PROPERTIES SCHEMA.DIV EXPRESSION' IN TYPEOF (arg)) OR

('[ENGINEERING PROPERTIES SCHEMA .MOD EXPRESSION'

('FNFTNWPDTNP DDQDWDTTWQ SCHEMA

OR
THEN

IN TYPEOF (arg)))
DOWPD FYDDFQGTON' TN TVDFOPI:rg\\

RETURN (FALSE) ;
END IF;
IF
THEN
RETURN
END IF;
IF

(TRUE) ;

RETURN
END IF;

172

'ENGINEERING PROPERTIES SCHEMA.SIMPLE BOOLEAN EXPRESSION'

TENGINEERING PROPERTIES SCHEMA.NOT ~EXPRESSION'
(is_ SQL mappable(arg\unary generic expression.operand)) ;

IN TYPEOF (arqg)

IN TYPEOF (arg) THEN
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IF ('ENGINEERING PROPERTIES SCHEMA.ODD FUNCTION' IN TYPEOF (arg)) OR
('"ENGINEERING PROPERTIES SCHEMA.XOR EXPRESSION' IN TYPEOF (arg)) THEN
RETURN (FALSE) ;
END IF;
IF ('ENGINEERING PROPERTIES SCHEMA.AND EXPRESSION' IN TYPEOF (arg)) OR
('"ENGINEERING PROPERTIES SCHEMA. OR EXPRESSION' IN TYPEOF (arg)) THEN

REPEAT i1 := 1 TO SIZEOF( arg\mult1ple_arity_boolean_expression.operands);

IF NOT
Is_SQL mappable(arg\multiple arity boolean expression.operands[1]) THEN
RETURN (FALSE) ;

END IF;

END REPEAT;

RETURN (TRUE) ;

END IF;

IF 'ENGINEERING PROPERTIES SCHEMA.EQUALS EXPRESSION' IN TYPEOE\adrg) THEN
RETURN (is_ SQL mappable (arg\binary generic expression.opgkands([1]) AND
is_SQL mappable (arg\binary generic expression.operands[2]));

END IF;

IF (((((('ENGINEERING PROPERTIES SCHEMA.COMPARISON EQUALJ‘ IN TYPEOF (arg))
OR ('ENGINEERING PROPERTIES SCHEMA.COMPARISON GREATER' IN TYBEOF (arg))) OR
('ENGINEERING PROPERTIES SCHEMA.COMPARISON GREATER EQUAL'.IN TYPEOF (arg))) OR
('ENGINEERING PROPERTIES SCHEMA.COMPARISON LESS' IN TYPEOF (arg))) OR
('ENGINEERING PROPERTIES SCHEMA.COMPARISON LESS EQUAL(\ZN TYPEOF (arg))) OR
('ENGINEERING PROPERTIES SCHEMA.COMPARISON NOT EQUAL™'IN TYPEOF (arg))) OR
(

'ENGINEERING:PROPERTIES:SCHEMA.LIKE_EXPRESSION‘ IN)TYPEOF (arg)) THEN
RETURN (is_ SQL mappable (arg\comparison.eXpression.operands[1]) AND
is SQL mappable (arg\comparison expression.operands[2]));
END IF;
IF 'ENGINEERING PROPERTIES SCHEMA.INTERVAL EXPRESSION' IN TYPEOF (arg) THEN
RETURN ((is_SQL mappable (arg\inteérval expression.interval low) AND
is SQL mappable (arg\interval expressioniinterval high)) AND
is_SQL mappable (arg\interval expressi@nrinterval item));

END IF;

IF (('ENGINEERING PROPERTIESSCHEMA.NUMERIC DEFINED FUNCTION' IN
TYPEOF (arg)) OR ('ENGINEERING PRQPERTIES SCHEMA.BOOLEAN DEFINED FUNCTION' IN
TYPEOF (arg))) OR ('ENGINEERING (PROPERTIES SCHEMA.STRING DEFINED FUNCTION' IN

TYPEOF (arg)) THEN
RETURN (FALSE) ;

END IF;

IF 'ENGINEERING RROPERTIES SCHEMA.SIMPLE STRING EXPRESSION' IN TYPEOF (arg
THEN

RETURN (TRUE) ;

END IF;

IF ((('ENGINEERING PROPERTIES SCHEMA.INDEX EXPRESSION' IN TYPEOF (arg)) OR
('ENGINEERING PROPERTIES SCHEMA.SUBSTRING EXPRESSION' IN TYPEOF (arg))) OR
('"ENGINEERING PROPERTIES SCHEMA.CONCAT EXPRESSION' IN TYPEOF (arg))) OR
('ENGINEERING PROPERTIES SCHEMA.FORMAT FUNCTION' IN TYPEOF (arg)) THEN

RETURN (FALSE) ;

END/ IF;

RETURN (FALSE) ;

END FUNCTION;

FUNCTION is acyclic
(arg : generic expression ) : BOOLEAN;

RETURN (ac r"l'ir‘(:n'rr_“r’ []\\'-
END FUNCTION;

FUNCTION is int expr
(arg : numeric expression ) : BOOLEAN;
LOCAL
i : INTEGER;
END LOCAL;
IF 'ENGINEERING PROPERTIES SCHEMA.INT LITERAL' IN TYPEOF (arg) THEN
RETURN (TRUE) ;
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END IF;
IF TENGINEERING_PROPERTIES_SCHEMA.REAL_LITERAL' IN TYPEOF (arg) THEN
RETURN (FALSE) ;
END IF;
IF 'ENGINEERING PROPERTIES SCHEMA.INT NUMERIC VARIABLE' IN TYPEOF (arg) THEN
RETURN (TRUE)
END IF;
IF 'ENGINEERING PROPERTIES SCHEMA.REAL NUMERIC VARIABLE' IN TYPEOF (arg)
THEN
RETURN (FALSE) ;
END IF;
IF 'ENGINEERING PROPERTIES SCHEMA. ABS FUNCTION' IN TYPEOF (arg) THEN
RETURN (is_ int _expr arg\unary numeric expression.operand)) ;
END IF;
IF 'ENGINEERING PROPERTIES SCHEMA.MINUS FUNCTION' IN TYPEOF (arg) THEN
RETURN (is_int expr(arg\unary numeric expression.operand));
END IF;
IF (((((((((("ENGINEERING PROPERTIES SCHEMA.SIN FUNCTION' IN TYPEOF (arg))
O ('ENGINEERING PROPERTIES SCHEMA.COS FUNCTION' IN TYPEOF(arg))) OR
('[ENGINEERING PROPERTIES SCHEMA.TAN FUNCTION' IN TYPEOF (arg))) OR
('ENGINEERING_PROPERTIES_SCHEMA.ASIN_FUNCTION' IN TYPEOF (arg) ) N-OR
('[ENGINEERING PROPERTIES SCHEMA.ACOS FUNCTION' IN TYPEOF (arg))) “OR
('[ENGINEERING PROPERTIES SCHEMA.ATAN FUNCTION' IN TYPEOF (angy+) OR
('[ENGINEERING PROPERTIES SCHEMA.EXP FUNCTION' IN TYPEOF (arg))) OR
('[ENGINEERING PROPERTIES SCHEMA.LOG FUNCTION' IN TYPEOF(arg))) OR
('[ENGINEERING PROPERTIES SCHEMA.LOG2 FUNCTION' IN TYPE®F (arg))) OR
('[ENGINEERING PROPERTIES SCHEMA.LOG10 FUNCTION' IN TXPEOF (arg))) OR
(

RETURN
END IF;
IF
('[ENGINEERING PROPERTIES SCHEMA.
('[ENGINEERING PROPERTIES SCHEMA.
('[ENGINEERING PROPERTIES SCHEMA.

(FALSE) ;

'[ENGINEERING PROPERTIES:SCHEMA.

(( ("ENGINEERING PROPERTIES SCHEMA.PLUS' EXPRESSION'

SQUARE_ROOT_FUNCTION' IN TYPEOF (arg)) THEN

IN TYPEOF (arg)) OR
MULT EXPRESSION' IN TYPEOF (arg))) OR
MAXIMUM FUNCTION' IN TYPEOF (arg))) OR
MINIMUM»EUNCTION' IN TYPEOF (arg)) THEN

REPEAT i := 1 TO SIZEOF(arg\multlple arity numeric expression.operands);
IF NOT is_int expr(arg\méltiple arity numeric expression.operands[i])
THEN
RETURN (FALSE) ;
END IF;
END REPEAT;
RETURN (TRUE) ;
END IF;
IF ('ENGINEERING PROPERTIES SCHEMA.MINUS EXPRESSION' IN TYPEOF (arg)) OR
('[ENGINEERING PROPERTIES SCHEMA. POWER EXPRESSION' IN TYPEOF (arg)) THEN
RETURN (is_lnt expr ( arg\blnary numeric_ expression.operands[1l]) AND
iq int expr arg\blnary numeric expression.operands[2]));
END IF;
IF ('ENGINEERING PROPERTIES SCHEMA.DIV EXPRESSION' IN TYPEOF (arg)) OR
('[ENGINEERING\PROPERTIES SCHEMA.MOD EXPRESSION' IN TYPEOF (arg)) THEN
RETURN (TRUE) ;
ENR YF;
IFA"ENGINEERING PROPERTIES SCHEMA.SLASH EXPRESSION' IN TYPEOF (arg) THEN
RETURN (FALSE) ;
END IF;
1B 'WT\T(‘TT\TWPDTT\T(‘ DD(\DF‘D'T‘TWQ SCHEMA TF‘T\T(“"T‘U EUNCTION' TN 'T‘VDF‘(\F‘I:Y‘(J‘\ THEN
RETURN (TRUE)
END IF;
IF 'ENGINEERING PROPERTIES SCHEMA.VALUE FUNCTION' IN TYPEOF (arg) THEN
IF 'ENGINEERING PROPERTIES SCHEMA. INT VALUE FUNCTION' IN TYPEOF (arg)
THEN
RETURN (TRUE) ;
ELSE
RETURN (FALSE) ;
END IF;
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END IF;
IF 'ENGINEERING PROPERTIES SCHEMA.INTEGER DEFINED FUNCTION' IN TYPEOF (arg)
THEN
RETURN (TRUE) ;
END IF;
IF '"ENGINEERING PROPERTIES SCHEMA.REAL DEFINED FUNCTION' IN TYPEOF (arg)
THEN
RETURN (FALSE) ;
END _IF;
IF '"ENGINEERING PROPERTIES SCHEMA.BOOLEAN DEFINED FUNCTION' IN TYPEOF (ary
THEN
RETURN (FALSE) ;
END IF;
IF 'ENGINEERING PROPERTIES SCHEMA.STRING DEFINED FUNCTION' IN TYPREOF (arg)
THEN

RETURN (FALSE) ;
END IF;
RETURN (FALSE) ;
END FUNCTION;

FUNCTION item correlation
(items : SET OF GENERIC;

c _items : SET OF STRING ) : LOGICAL;
LOCAL
c_types : SET OF STRING := [];
c _hit : INTEGER := 0;
END LOCAL;
REPEAT i := 1 TO HIINDEX(c_itemS);
c _types := c _types + [ 'ENGINEERING PROPERTIES SCHEMA.
1:
END REPEAT;
REPEAT i1 := 1 TO HIINDEX (item&).;
IF SIZEOF (c_types * TYPEQF,(items[i])) = 1 THEN
c hit := c hit + 1;
END IF;
END REPEAT;
IF SIZEOF (items) = c hit THEN
RETURN (TRUE) ;
ELSE
RETURN (FALSE)<
END IF;

END FUNCTION;

FUNCTION item\in context

(item : representation item;

cntxt\:) representation context ) : BOOLEAN;
LOCAL

y ~BAG OF representation item;
ENDADQCAL;

IF SIZEOF (USEDIN (item,
'ENGINEERING PROPERTIES SCHEMA.REPRESENTATION.ITEMS') *
cnExt.representations in context) > 0 THEN
RETURN (TRUE) ;

ELSE
= QUERY | * USEDIN(item —'')|

' + c_items[i]

'ENGINEERING_PROPERTIES_SCHEMA.REPRESENTATION_ITEM' IN TYPEOF (z))
IF SIZEOF(y) > 0 THEN
REPEAT i := 1 TO HIINDEX(y);
IF item in context(y[i], cntxt) THEN
RETURN (TRUE) ;
END IF;
END_REPEAT;
END IF;
END IF;

© 1S0O 2011 — All rights reserved

’

175


https://standardsiso.com/api/?name=c5fc4ae2747425f47ddec09ef023712f

ISO 10303-235:2009/Cor.1:2011(E)

RETURN (FALSE) ;
END FUNCTION;

FUNCTION leap_ year
(year : year number ) : BOOLEAN;
IF (year MOD 4 = 0) AND (year MOD 100 <> 0) OR (year MOD 400 = 0) THEN
RETURN (TRUE) ;
ELSE

RETURN (FALSE) ;
END IF;
END_FUNCTION;

FUNCTION list selected components
(aggr : AGGREGATE OF LIST OF maths value;

k : positive integer ) : LIST OF maths value;
LOCAL
result : LIST OF maths value := [];
j : INTEGER := 0;
END LOCAL;
REPEAT i := LOINDEX (aggr) TO HIINDEX (aggr);

IF k <= SIZEOF (aggr[i]) THEN
INSERT ( result, aggr[illk]l, J ):
j =3+ 1;
END IF;
END REPEAT;
RETURN (result);
END FUNCTION;

FUNCTION make atom based literal

(1lit value : atom based value ) : atom bésed literal;

RETURN (atom based literal (lit value) {\ generic literal() ||
simple generic_expression() || generic expriession());
END FUNCTION;

FUNCTION make binary literal

(1lit _value : BINARY ) : binary(literal;
RETURN (binary literal (lit vadde) || generic literal() |[|
simple generic expression() || geheric expression());

END FUNCTION;

FUNCTION make boolean lifteral
(1it _value : BOOLEAN . : boolean literal;
RETURN (boolean liferal (lit value) || simple boolean expression() ||
bdolean expression() A\ Jexpression() || generic_expression() ||
simple generic_expression() || generic literal());
END FUNCTION;

FUNCTION make€) cartesian complex number region

(real ,gonmstraint : real interval;
imag,constraint : real interval ) : cartesian complex number region;
RETURN (cartesian complex number region(real constraint, imag constraint)
| I| maths=space() || generic expression() || generic literal() ||

simple\/generic_expression());
END_FUNCTION;

FUNCTION make complex number literal (rpart, ipart : REAL)
complex number literal;
RETURN (complex number literal (rpart, ipart)
|| generic literal()
|| simple generic expression()
| | generic_expression() );
END FUNCTION; -- make complex number literal

FUNCTION make elementary function
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(func_id : elementary function enumerators ) : elementary function;
RETURN (elementary function(func_id) || maths function() ||
generic_expression() || generic literal() || simple generic_ expression());

END_ FUNCTION;

FUNCTION make elementary space

(space_id : elementary space enumerators ) : elementary space;
RETURN (elementary space (space_id) || maths space() || generic_expression()
'l generic literal() [] simple generic expression());

END FUNCTION;

FUNCTION make extended tuple space
(base : product space;

extender : maths space ) : extended tuple space;
RETURN (extended tuple space (base, extender) || maths space () \\J
generic_expression() || generic literal() || simple generic_ expregsshon()) ;

END FUNCTION;

FUNCTION make finite integer interval
(min : INTEGER;

max : INTEGER ) : finite integer interval;
RETURN (finite integer interval (min, max) || maths space() ||
generic_expression() || generic literal() || simple géreric_ expression());

END_ FUNCTION;

FUNCTION make finite real interval
(min : REAL;
minclo : open closed;
max : REAL;

maxclo : open closed ) : finite r€alinterval;
RETURN (finite real interval (min,Jminclo, max, maxclo) || maths space() |
generic_expression() || generic liter@idX) || simple generic expression());

END FUNCTION;

FUNCTION make finite space

(members : SET OF_maths_value ) : finite_ space;
RETURN (finite space (members) || maths space() || generic expression() ||
generic literal() || simplelgeneric expression());

END FUNCTION;

FUNCTION make functibn application
(afunction : @maths function select;
arguments &.LIST [1:?] OF maths value ) : function application;
RETURN (fuhnction application(afunction, arguments) ||
multiple arity ‘generic expression((convert to maths function (afunction) +
convert to operands (arguments))) || generic expression());
END FUNETION;

FUNETION make function space
f(domain constraint : space constraint type;
domain argument : maths space;
range constraint : space_ constraint type;
range_argument : maths space ) : function_ space;
RETURN (function space(domain constraint, domain argument,

rahge—con 1‘7‘:.']1’11-’ range :lY‘(_“fTTTY\DY\"—\ !! math I\:r‘of\ !! rjor\o?"ir‘ SxXpre ion () !!
generic literal() || simple generic expression());
END_ FUNCTION;

FUNCTION make int literal

(1lit value : INTEGER ) : int literal;

RETURN (int literal() || literal number (1lit value) ||
simple numeric expression() || numeric expression() || expression() ||
generic _expression() || simple generic expression() || generic literal());

END FUNCTION;
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FUNCTION make listed product space

(factors : LIST OF maths space ) : listed product space;
RETURN (listed product space (factors) || maths_space() ||
generic_expression() || generic literal() || simple generic expression()):;

END_FUNCTION;

FUNCTION make logical literal

(11T value : LOGICAL ) : logical literal;
RETURN (logical literal(lit value) || generic literal() ||
simple generic_expression() || generic expression());

END_ FUNCTION;

FUNCTION make maths enum literal

(lit _value : maths enum atom ) : maths enum literal;

RETURN (maths enum literal (lit value) || generic literal() ||
simple generic expression() || generic expression());
END FUNCTION;

FUNCTION make maths tuple literal

(lit _value : LIST OF maths value ) : maths tuple literaly
RETURN (maths tuple literal(lit value) || generic litexalT() ||
simple generic expression() || generic expression());

END_ FUNCTION;

FUNCTION make parallel composed function
(srcdom : maths space or function;
prepfuncs : LIST [2:?] OF maths function;

finfunc : maths function select ) : parald¢l composed function;
RETURN (parallel composed function (srcdomy “Vprepfuncs, finfunc) ||
mgths function() || generic expression() ||

myltiple arity generic expression (convert to.operands prcmfn (srcdom, prepfuncs,
filnfunc)));
END FUNCTION;

FUNCTION make polar complex numbef’;region
(centre : complex number litemnal;
dis constraint : real intekval;
dir constraint : finitexkeal interval ) : polar complex number region;
RETURN (polar complex number region (centre, dis constraint, dir constraint)
| I| maths space() || generic\expression() || generic literal() |I|
simple generic expression().);
END FUNCTION;

FUNCTION make real interval from min
(min : REAL;

minclo : Open closed ) : real interval from min;
RETURN (r€al interval from min(min, minclo) || maths space() ||
ggneric_expressgion() || generic literal() || simple generic expression());

END FUNEIION;

FUNCEION make real interval to max
(max : REAL;

maxclo : open closed ) : real interval to max;
RETURN (real interszal t+o max (ma —T03 colao) ! ! math I\:r‘r_‘x/\ ! !
generic_expression() || generic literal() || simple generic expression());

END_ FUNCTION;

FUNCTION make real literal

(1lit _value : REAL ) : real literal;

RETURN (real literal() || literal number (lit value) ||
simple numeric expression() || numeric expression() || expression() ||
generic _expression() || simple generic expression() || generic literal());

END FUNCTION;
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FUNCTION make string literal
(1lit _value : STRING ) : string literal;
RETURN (string literal (lit value) || simple string expression() ||
string expression() || expression() || generic expression() ||
simple generic expression() || generic literal());
END_ FUNCTION;

FUNCTION make uniform product_space
(base : maths space;
exponent : positive integer ) : uniform product space;
RETURN (uniform product space (base, exponent) || maths space() ||
generic_expression() || generic literal() || simple generic expression())?>
END FUNCTION;

FUNCTION max exists

(spc : maths space ) : BOOLEAN;
LOCAL
types : SET OF STRING := TYPEOF (spc);
END_ LOCAL;
RETURN (bool ((((schema prefix + 'FINITE INTEGER INTERVAL' IN types) OR

(schema prefix + 'INTEGER INTERVAL TO MAX' IN types)) OR)(schema prefix +
'"FINITE REAL INTERVAL' IN types)) OR (schema prefix +(\REAL INTERVAL TO MAX' IN

types)));
END_FUNCTION;

FUNCTION max_ included

(spc : maths space ) : BOOLEAN;
LOCAL

types : SET OF STRING := TYPEOF (sp&);
END LOCAL;

IF (schema prefix + 'FINITE INTEGER INTERVAL' IN types) OR (schema prefix|+
'INTEGER_INTERVAL TO MAX' IN types) (PHEN
RETURN (TRUE) ;

END IF;
IF schema prefix + 'FINITE, REAL INTERVAL' IN types THEN

RETURN (bool (spc\finite real interval.max closure = closed));
END IF;
IF schema prefix +“\IREAL INTERVAL TO MAX' IN types THEN

RETURN (bool(spc\real_interval_to_max.max_closure = closed));
END IF;

RETURN (FALSE) :
END_ FUNCTION;

FUNCTION member of
(val :\GENERIC : G;
spc\</maths space ) : LOGICAL;
FUNETION fedex
(val : AGGREGATE OF GENERIC : x;
i : INTEGER ) : GENERIC : x;
RETURN (vall[i]);
END_ FUNCTION;
LOCAL

v : maths value := simplify maths value (convert to maths value(val));
AV o= - SET QF STRING = ‘?—Y"iI\I\qu £ 7I\Dr\'F/v\'-

s : maths space := simplify maths space (spc);
stypes : SET OF STRING := stripped typeof(s);
tmp int : INTEGER;

tmp real : REAL;

tmp cmplx : complex number literal;

lgcl : LOGICAL;

cum : LOGICAL;

vspc : maths space;

sspc : maths space;
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smem : SET OF maths value;
factors : LIST OF maths_ space;
END LOCAL;
IF NOT EXISTS(s) THEN
RETURN (FALSE) ;
END IF;
IF NOT EXISTS (v) THEN
RETURN (s = the generics);

END ITF;
IF 7(('GENERIC_EXPRESSION' IN vtypes) AND NOT ('MATHS SPACE' IN vtypes))
AND NOT ('MATHS FUNCTION' IN vtypes)) AND NOT ('COMPLEX NUMBER LITERAL' IN
viypes) THEN
IF has values_ space(v) THEN
vspc := values space of (v);
IF subspace of (vspc, s) THEN
RETURN (TRUE) ;
END IF;
IF NOT compatible spaces(vspc, s) THEN
RETURN (FALSE) ;

END IF;
RETURN (UNKNOWN) ;
END IF;
RETURN (UNKNOWN) ;
END IF;

IF 'ELEMENTARY SPACE' IN stypes THEN

CASE s\elementary space.space id OF
es_numbers

RETURN ( ('NUMBER' IN vtypes) OR\\('COMPLEX NUMBER LITERAL' IN
viypes) ) ;
es_complex numbers
RETURN ('COMPLEX NUMBER IITERAL' IN vtypes);
es_reals
RETURN ( ('REAL' IN vtypes) AND NOT ('INTEGER' IN vtypes));
es_integers
RETURN ('INTEGER':IN vtypes);
es logicals
RETURN ('LOGICAL') IN vtypes);
es_booleans
RETURN ('BQOLEAN' IN vtypes);
es_strings
RETURN, (".STRING' IN vtypes);
es binarys
RETURN ('BINARY' IN vtypes);
es_maths \spaces
RETURN ('MATHS SPACE' IN vtypes);
es maths functions
RETURN ('MATHS FUNCTION' IN vtypes);
€s/generics
RETURN (TRUE) ;
END CASE;
ENDVIF;

VF 'FINITE INTEGER INTERVAL' IN stypes THEN
IF 'INTEGER' IN vtypes THEN

tmo dint = s7-
L

RETURN ((s\finite integer interval.min <= tmp_ int) AND (tmp int <=
s\finite integer interval.max));
END IF;
RETURN (FALSE) ;
END IF;
IF 'INTEGER INTERVAL FROM MIN' IN stypes THEN
IF '"INTEGER' IN vtypes THEN
tmp int := v;
RETURN (s\integer interval from min.min <= tmp int);
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END IF;
RETURN (FALSE) ;
END IF;
IF 'INTEGER INTERVAL TO MAX' IN stypes THEN
IF '"INTEGER' IN vtypes THEN
tmp int := v;
RETURN (tmp int <= s\integer interval to max.max);
END IF;

RETURN (FALSE) ;
END IF;
IF 'FINITE REAL INTERVAL' IN stypes THEN
IF ('REAL' IN vtypes) AND NOT ('INTEGER' IN vtypes) THEN

tmp real := v;
IF s\finite real interval.min closure = closed THEN
IF s\finite real interval.max closure = closed THEN

RETURN ((s\finite_real_interval.min <= tmp real)AND (tmp real

<= s\finite real interval.max));
ELSE

RETURN ((s\finite real interval.min <= tmp,¥eal) AND (tmp real

< s\finite real interval.max));

END IF;
ELSE
IF s\finite real interval.max closure &\e€losed THEN

RETURN (?s\fiﬁite_real_intgrval.min < tmp real) AND (tmp real
<= s\finite real interval.max));
ELSE
RETURN ((s\finite real interval.min < tmp real) AND (tmp real|<
s\finite real interval.max));
END_IF;
END IF;
END IF;
RETURN (FALSE) ;
END IF;
IF 'REALiINTERVALiFROMiMIN' I\ stypes THEN

IF ('REAL' IN vtypes). @ND NOT ('INTEGER' IN vtypes) THEN

tmp real := v;
IF s\real intex%al from min.min closure = closed THEN
RETURN (s\Weal interval from min.min <= tmp real);
ELSE
RETURN (s\real_interval_from_min.min < tmp real);
END_IF;
END IF;
RETURN-~\FALSE) ;
END IF;

IF 'REAL) INTERVAL TO MAX' IN stypes THEN
IEZ('REAL' IN vtypes) AND NOT ('INTEGER' IN vtypes) THEN

tmp real := v;
IF s\real_interval_to_max.max_closure = closed THEN
RETURN (tmp real <= s\real_interval_to_max.max);
ELSE
RETURN (tmp real < s\real interval to max.max);
END IF;
END IF;
RETIURN (EFATLSE)D k)
END IF;

IF 'CARTESIAN COMPLEX NUMBER REGION' IN stypes THEN
IF 'COMPLEX NUMBER LITERAL' IN vtypes THEN
RETURN (member of (vicomplex number literal.real part,

s\cartesian complex number region.real constraint) AND
member of (vicomplex number literal.imag part,
s\cartesian complex number region.imag constraint));

END IF;

RETURN (FALSE) ;
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END TIF;
IF TPOLAR_COMPLEX_NUMBER_REGION' IN stypes THEN
IF 'COMPLEX NUMBER LITERAL' IN vtypes THEN

tmp cmplx := v;
tmp cmplx.real part := tmp cmplx.real part -
s\polar complex number region.centre.real part;
tmp cmplx.imag part := tmp cmplx.imag part -
s\polar complex number region.centre.imag part;
tmp real = SORT(Tmp cmplxX.real part ** 2 + Tmp_cmplX.lmag part *~*

2)|;
IF NOT member of (tmp real,
s\polar complex number region.distance constraint) THEN
RETURN (FALSE) ;
END IF;
IF tmp _real = 0.00000 THEN
RETURN (TRUE) ;
END IF;
tmp real := atan2(tmp cmplx.imag part, tmp cmplx.real part);
RETURN (member of (tmp real,
s\polar complex number region.direction constraint) OR member ofdtmp real +
2.00000 * 3.14159, s\polar complex number region.direction constfaint));

END IF;
RETURN (FALSE) ;
END IF;
IF 'FINITE SPACE' IN stypes THEN
smem := s\finite space.members;
cum := FALSE;
REPEAT i := 1 TO SIZEOF (smem) ;
cum := cum OR equal maths values (v, gsmem[i]);

IF cum = TRUE THEN
RETURN (TRUE) ;
END IF;
END REPEAT;
RETURN (cum) ;
END IF;
IF 'UNIFORM PRODUCT SPACE' IN-stypes THEN
IF 'LIST' IN vtypes THEN
IF SIZEOF (v) = s\unifrm product space.exponent THEN
sspc := s\unifoxm product space.base;
cum := TRUE;
REPEAT i := 1 )TO SIZEOF (v);
cum :=.cum AND member of(v[i], sspc);
IF cufft= FALSE THEN
RETURN (FALSE) ;
ENDJIF;
END\ REPEAT;
RETURN (cum) ;
ENDZIF;
END~IF;
RETURN (FALSE) ;
ENR YF;
IFESYLISTED PRODUCT SPACE' IN stypes THEN
IF 'LIST' IN vtypes THEN

factors := s\listed product space.factors;
IEF SIZEQOF (sz) = STZEOF (factors) THEN

cum := TRUE;
REPEAT i := 1 TO SIZEOF (V) ;
cum := cum AND member of(v[i], factors[i]);
IF cum = FALSE THEN
RETURN (FALSE) ;
END IF;
END_REPEAT;
RETURN (cum) ;
END IF;
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END IF;
RETURN (FALSE) ;
END IF;
IF 'EXTENDED TUPLE SPACE' IN stypes THEN
IF 'LIST' IN vtypes THEN
sspc := s\extended tuple space.base;
tmp_int := space dimension (sspc);
IF SIZEOF(v) >= tmp int THEN

cum := TRUE;
REPEAT i := 1 TO tmp_int;

cum := cum AND member of(v[i], factor space (sspc,

IF cum = FALSE THEN
RETURN (FALSE) ;
END IF;
END REPEAT;
sspc := s\extended tuple space.extender;
REPEAT i := tmp_int + 1 TO SIZEOF (V) ;
cum := cum AND member of(v[i], sspc);
IF cum = FALSE THEN
RETURN (FALSE) ;
END IF;
END REPEAT;
RETURN (cum) ;
END IF;
END IF;
RETURN (FALSE) ;
END IF;
IF 'FUNCTION_SPACE' IN stypes THEN
IF 'MATHS_FUNCTION' IN vtypes THEN

vspc := vimaths function.dom&iny
sspc := s\function space.domain argument;
CASE s\function space.domainh constraint OF
sc_equal
cum := equal staths spaces (vspc, sspc);
sc_subspace
cum := sulggpace of (vspc, sspc);
sc_member
cum :=member of (vspc, sspc);
END CASE;

IF cum = FALSE THEN
RETURN( (FALSE) ;

END IF;
vspc f=\v\maths function.range;
sspel\.~= s\function_space.range_argument;
CASE/s\function space.range constraint OF
sc_equal
cum := cum AND equal maths spaces (vspc, sspc);
sc_subspace
cum := cum AND subspace of (vspc, sspc);
sc_member
cum := cum AND member of (vspc, sspc);
END CASE;
RETURN (cum) ;
END IF;
RETURN (FALSE)D k)
END IF;

RETURN (UNKNOWN) ;
END FUNCTION;

FUNCTION min exists

(spc : maths space ) : BOOLEAN;
LOCAL

types : SET OF STRING := TYPEOF (spc);
END LOCAL;
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RETURN (bool ((((schema prefix + 'FINITE INTEGER INTERVAL' IN types) OR
(schema prefix + 'INTEGER INTERVAL FROM MIN' IN types)) OR (schema prefix +
'"FINITE REAL INTERVAL' IN types)) OR (schema prefix + 'REAL INTERVAL FROM MIN' IN
types)));

END FUNCTION;

FUNCTION min_ included

(spc : maths space ) : BOOLEAN;
LOCAL

types : SET OF STRING := TYPEOF (spc);
END LOCAL;

IF (schema prefix + 'FINITE INTEGER INTERVAL' IN types) OR (schema prefix. 4
'"INTEGER INTERVAL FROM MIN' IN types) THEN
RETURN (TRUE) ;

END IF;
IF Echema_prefix + 'FINITE REAL INTERVAL' IN types THEN

RETURN (bool (spc\finite real interval.min closure = closed)) ;
END IF;
IF schema prefix + 'REAL INTERVAL FROM MIN' IN types THEN

RETURN (bool (spc\real interval from min.min closure = clpsed));
END IF;

RETURN (FALSE) ;
END FUNCTION;

FUNCTION no cyclic domain reference
(ref : maths space or function;

used : SET OF maths function ) : BOOLEAN;
LOCAL
typenames : SET OF STRING := TYPEOF (ref);
func : maths function;
END LOCAL;

IF NOT EXISTS (ref) OR NOT EXISTS (used)\JTHEN
RETURN (FALSE) ;
END IF;
IF schema prefix + 'MATHS SPACE'\\IN typenames THEN
RETURN (TRUE) ;
END IF;
func := ref;
IF func IN used THEN
RETURN (FALSE) ;
END IF;
IF schema prefix +,'CONSTANT FUNCTION' IN typenames THEN
RETURN
(o _cyclic domain reference (func\constant function.source of domain, used + [
fync ]));
END IF;
IF schema_vptefix + 'SELECTOR FUNCTION' IN typenames THEN
RETURN
(o _cyclic demain reference (func\selector function.source of domain, used + [
fync 1))
ENR YF;
IFsschema prefix + 'PARALLEL COMPOSED FUNCTION' IN typenames THEN
RETURN

(foccyclic domain reference (func\parallel composed function.source of domain,
uar‘]-l—[‘anr‘]\\'-

END IF;
RETURN (TRUE) ;
END FUNCTION;

FUNCTION no_cyclic space reference

(spc : maths_ space;

refs : SET OF maths space ) : BOOLEAN;
LOCAL

types : SET OF STRING;
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