NIST FASD STEP Class

Library Data Structures (Draft Notes)

Express Dictionary Classes

Dictionary of Express information

Registry

HashTable primordialSwamp; // Dictionary of entities i.e. EntityDescriptors

HashTable active_schemas; // Dictionary of schemas i.e. SchemaDescriptprs

HashTable active_types; // Dictionary of types i.e. TypeDescriptors

SchemaDescriptor

Dictionary entry for a Schema

const char * _name,;

TypeDescriptor

Dictionary entry for a Type.

const char * _name;

BASE_TYPE _fundamentalType;
const TypeDescriptor *_referentType;
const char * _description;

AttrDescriptor

Dictionary entry for an Attribute.

const char * _name;

const TypeDescriptor *_domainType;
SdailLogical _optional;
SdailLogical _derived;

Dictionary entry for an Entity.
EntityDescriptor is derived from TypeDescriptor.

const EntityDescriptor & _owner; |

List of EntityDescriptors and

TypeDescriptor

List of AttributeDescriptors.

const char * _name,;

BASE_TYPE _fundamentalType;
const TypeDescriptor *_referentType;
const char * _description;

Implemented as a linked list of nodes.

| |
EntityDescriptorList AttrDescriptorList

EntityDescriptor

EntityDescL inkNode

Attr DescLinkNode

EntityDescriptor * AttrDescriptor *

const SchemaDescriptor * _originatingSchema;

SdailLogical _abstractEntity;
EntityDescriptorList _subtypes;
EntityDescriptorList _supertypes;
AttrDescriptorList _explicitAttr;

EntityDescL inkNode

Attr DescLinkNode

EntityDescriptor * AttrDescriptor *

EntityDescL inkNode

AttrDescLinkNode

EntityDescriptor * AttrDescriptor *
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Classes Used for Entity Instances

STEPattribute [ 7 T T 7
ErrorDescriptor _error;
unsigned int _derive;
const AttrDescriptor * AttrDescriptor;
union {
Sdailnteger *i;
class SdaiString *S;
class SdaiBinary *b;
SdaiReal *r;
class STEPentity *c;
class STEPaggregate *a;
class STEPenumeration *e;
class SdaiSelect *sh;
class SCLundefined *u;

An element in STEPentity’s list of attributes.

_error - may contain an_error level and message
associated with the attribute value.

derive - boolean specifying whether the attribute
has had its value overridden by the instantiation
of an mher;tmg entity which contains a DERIVE
statement in the Express definition. If true the
attribute, is not allowed to have a value and Part.
21 specifies that an asterisk represent its value i
an Exchange File. This may be true or false
d,ependmg on which child entity has been instan
tia edt)(the one containing the DERIVE attribu
or not).

AttrDescriptor - points at the Express dlctlonag}/
entry for this attribute. An Enum variable foun

in thie dictionary entry specifies the attribute type
and is used to know how to access and use the
member variable.

ptr - points at the data storage area defined by tt
8e{1aerz:1at|e((ja entity class to represent the attribute’
ata value.

} ptr;

STEPentity i

STEPattributeList attributes;

int STEPfile_id;

ErrorDescriptor _error;

const EntityDescriptor * EntityDescriptor;

STEPattrList

Base class of all generated entity classes.

attributes - is a list that provides a generic way tc
access and manipulate the attributes associated
with the derived entity class.

STEPfile id - is the numeric part of what Part 21
calls ENTITY_NAME.

_error - may contain an error level and message
associated with the entity instance.

EntityDescriptor - is a pointer to the Express
dictionary entry for the entity.

AttrListNode
STEPattribute *attr;

List of STEPattributes.

AttrListNode Implemented as a linked list of nodes.

STEPattribute *attr;

AttrListNode
STEPattribute *attr;
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Express Dictionary Classes

TypeDescriptor

_hame = “shape”

_fundamentalType = ENTITY_TYPE

_referentType = null
_description = “shape”

EntityDescriptor

— — — —
— —

AttrDescriptorList

AttrDescLinkNode

/ , EntityDescriptorList

_originatingSchema

L 7 EntityDescLinkNode

I
_supertypes| EDL|null list _A] EntityDescriptor %
_subtypes- — —[— — — 7 — —
.. -~ A
_explicitAttr - _— - EntityDescLinkNode
A EntityDescriptor * —_

EntityDescLinkNode

AttrDescriptor *

AttrDescLinkNode

AttrDescriptor *

AttrDescLinkNode

AttrDescriptor *

EntityDescriptor *

ry

TypeDescriptor

TypeDescriptor \

TypeDescriptor \

_name = “Circle”

_fundamentalType = ENTITY

_referentType = null
_description = “Circle”

_name = “Triangle”
_TYPE
_referentType = null

_description = “Triangle”

_fundamentalType = ENTITW_TYPE

_name = “Rectangle”
_fundamentalType = ENTITY_TYP
_referentType = null

_description = “Rectangle”

EntityDescriptor

P—

EntityDescriptor

EntityDescriptor /

_originatingSchema———

_supertypquEDL EDLN |

_subtypeS{ EDL null list
_explicitAttr

_originatingSchem
_supertypes EDL EDLN

_Subtypes| EDL null list

_explicitAttr

~originatingSchema
_supertypes[m/

_subtypeqd EDL EDLN

_explicitAttr N\

SchemaDescriptor

_hame = “Example_Schema“

\|

TypeDescriptor

_name = “Square”
_fundamentalType = ENTITY_TYPH
_referentType = null

_description = “Square”

EntityDescriptor /

I\ originatingSchema
_supertypes|EDL EDLN
_subtypeS{ EDL null list

_explicitAttr
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Express Dictionary Classes

TypeDescriptor

AttrDescriptor

TypeDescriptor

__hame = “shape”

_fundamentalType = ENTITY_TYPE \ _domainType

_referentType = null
_description = “shape”

EntityDescriptor

_originatingSchema

_supertypes EDL null list

_subtypes | EDL EDLN EDLN efc |
_explicitAttr | ptfr DescriptorList

AttrDescL inkNode
AttrDescriptor * —1

AttrDescLinkNode
AttrDescriptor * —+1

AttrDescLinkNode

AttrDescriptor *

_name = “ltem_Name”

_optional =0
_derivedx 0
_owner

_nhame = “Label”

_fundamentalType = STRING_TYPE
_referentType

_description = “STRING”

AttrDescriptor

TypeDescriptor

name = “Item_Color

_hame = “STRING”
_fundamentalType = STRING_TYPE
_referentType = null

_description = “String”

TypeDescriptor

AttrDescriptor

_name = “Number_Of_Sides

_nhame = “Color”
_fundamentalType = ENUM_TYPE
_referentType

description = “ENUMERATION of
red gDreen, blue, yellow, orange, white
lack brown)”

TypeDescriptor \

_hame = “Rectangle”
_fundamentalType = ENTITY_TYPE
_referentType = null

_description = “Rectangle”

TypeDescriptor

AttrDescriptor

_hame = “Height”

_hame = “INTEGER”
_fundamentalType = INTEGER_TYPE
_referentType = null

_description = “Integer”

EntityDescriptor /

_originatingSchema
_supertypes| EDL EDLN

_subtypes |[EDL EDLN |

_domainType
_optional =0
_derived =0

_owner

TypeDescriptor

_explicitAtt/rﬁtr DescriptorList

AttrDescLinkNode
AttrDescriptor * —

AttrDescLinkNode

N

f AttrDescriptor /

_nhame = “Length_Measure”
_fundamentalType = REAL_TYPE
_referentType

_description = “Real”

_hame = WSV
_domainTyp

AttrDescriptor *

_optional =0
_derived =0
P owner

TypeDescriptor

EntityDescriptor for Square

_name = “REAL”
_fundamentalType = REAL_TYPE
_referentType = null

_description = “Real”
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Express Dictionary and Entity I nstance Classes

TypeDescriptor

_hame = “shape”
_fundamentalType = ENTITY_TYPE
_referentType = null

_description = “shape”

EntityDescriptor

_originatingSchema

_supertypes EDL null list

-

STEPattrList

AttrListNode

STEPattribute *attr\'\

AttrListNode

STEPattribute *attrs;\

AttrListNode

_subtypes | EDL EDLN EDLN etc |
_explicitAttr ) Aftr Descriptor List

STEPattribute *attr\'

STEPentity

— — mattributes

STEPfile_id =1
EntityDescriptor

Shape

SdaiString _item_nanmegq———
SdaiColor _item_color«——]
Sdailnteger _number_of sid

STEPattribute

/

Attr DescLinkNode

_yr AttrDescriptor

\
\

\

{

AttrDescriptor * — ]|

_name = “ltem_Name”

~const AttrDescripto

r * AttrDescriptor; )
union { class SdaiString *%; } ptr;

\

Attr DescLinkNode

_yr AttrDescriptor

\

AttrDescriptor * — ]|

_name = “Item_Color”

\

al

\

Attr DescLinkNode

" Attr Descriptor

\

STEPattribute

—const AttrDescripto
union { class STEP

r * AttrDescriptor;
enumeration *€; } ptt;

AttrDescriptor *

_name = “Number_Of_Sides

.

TypeDescriptor \

_name = “Rectangle”
_fundamentalType = ENTITY_TYPE
_referentType = null

_description = “Rectangle”

EntityDescriptor /

_originatingSchema Z
_supertypes| EDL EDLN
_subtypes |[EDL EDLN |
_eXpliCitAEthtrD&ecriptorList

AttrDescLinkNode

/

AttrDescriptor *

AttrDescriptor

__name = “Height”

AttrDescLinkNode

AttrDescriptor *

Ly

AttrDescriptor

__name = “Width”

EntityDescriptor for Square

STEPattribute

L_const AttrDescripto
union { Sdailnteger

r * AttrDescriptor;

* } ptr;
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Express Dictionary and Entity I nstance Classes

TypeDescriptor

__hame = “shape”
_fundamentalType = ENTITY_TYPE
_referentType = null

_description = “shape”

EntityDescriptor

_originatingSchema

_supertypes EDL null list

STEPattrList

AttrListNode
STEPattribute *attr\

|AttrListNode | attr,L
|AttrListNode | attr k
|AttrListNode | attr |

_subtypes | EDL EDLN EDLN etc |

|AttrListNode | attr |

_explicitAttr/,Aﬁr DescriptorList

AttrDescL inkNode
AttrDescriptor *

—

STEPentity

— — — |attributes
STEPfile_id =1
EntityDescriptor
Shape

SdaiString _item_name;
SdaiColor _item_color;
Sdailnteger _number_of_sides;
Rectangle

SdaiReal _height;q——\
SdaiReal _Width;‘—'\

E\N@ttm

AttrDescLinkNode

AttrDescriptor \

AttrDescriptor *

_name = “ltem_Nam

D

(@]

~cpnst rDescriptor\%rsDescriptor;
union { clasg SdaiString *S; } ptr;

et
1

AttrDescLinkNode

AttrDescriptor

AttrDescriptor *

_name = “ltem_Colof’ | \

N\

N
AttrDescriptor

\ \
STERattribute \

~const At{rDescriptor * AttrDescripjor;
union { cla3s.STEPenumeration #e; } ptr;

AN

_name = “Number_Of| Sides

TypeDescriptor \

_hame = “Rectangle”
_fundamentalType = ENTITY_TYPE
_referentType = null

_description = “Rectangle”

EntityDescriptor /

_originatingSchema Z
_supertypes| EDL EDLN
_subtypes | EDL EDLN |
_eXpliCitAtt/rﬁtercriptorList

A

STEPattribute \
| const AttrDescriptor 7AttrDescriptor;
union { Sdailnteger *¥, } ptr;

STEPattribute

_const AttrDescriptor * [AttrDescriptor;
union { SdaiReal *r/f ptr;

AttrDescL inkNode
AttrDescriptor * -

AttrDescriptor

_hame = “Height”

AttrDescLinkNode

AttrDescriptor * -

AttrDescriptor

_hame = “Width”

EntityDescriptor for Square

STEPattribute

~const AttrDescriptor * [AttrDescriptor; [
union { SdaiReal *r, 4 ptr;
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Classes for STEPattribute Instance Data Values

STEPentity
STEPaggregate, STEPnode
STEPenumeration
SdaiSelect

SdaiString

SdaiBinary

SCLundefined

Virtual Functions for the above classes

STEPread() - read Exchange File format
STEPwrite() - write Exchange File format
StrToVal() - read user interface format
asStr() - write user interface format

Validate functions
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Express Dictionary and Entity I nstance Classes

TypeDescriptor

_name = “Color_Rep”
_fundamentalType = ENTITY_TYPE
_referentType = null

_description = “Color_Rep”

EntityDescriptor

_originatingSchema
_supertypes
_Subtypes

_explicitAttr

AttrDescriptorList

AttrDescLinkNode
H AttrDescriptor *

AttrDescLinkNode

STEPattrList

AttrListNode

]

STEPattribute *attr:;

AttrListNode

STEPattribute *attr;

STEPentity

Hattributes

STEPfile_id = 1
~EntityDescriptor

Shape

_single_color;

STEPenumeration
int v;

-

SdaiColor

__mixed_color;

SingleLinKList

SingleLinkNode * head\;
SingleLinkNode * tail;\

STEPaggregate

int_null=0

LAttrDescriptor *
AttrDescriptor STEPattribute \
_name E “Single_Color” ~—const AttrDescriptor * AttrDescriptor;
_ldomai Type union { class STEPenumeration *€ } ptr

SdaiColors

/f

AttrDescriptor
_name = “Mixed_Color”

_domainTyp
_optional =1
_derived =0
\ owner

TypeDescriptor

_name = null

_referentTyp

_description = “SE'l [1:5} OF Color”

_fundamentalType=AGGREGATE_TYP

TypeDescriptor

_name = “Color”
_fundamentalType = ENUM_TYPE
_referentType = null

description = “ENUMERATION of
red ggeen, blue, yellow, orange, white
lack brown)”

'

STEPattribute

| const AttrDescriptor * AttrDescriptor;
union { class STEPaggregate * &} ptr;

SingleLinkNode |

SingleL inkNode |

SingleLinkNode

SingleLinkNode *next—m|

SingleLinkNode *next—m|

SingleLinkNode *next;

STEPnode

STEPnode

STEPnode

int_null;

int_null;

int_null;

EnumNode
STEPenumeration * nod\e;

EnumNode

STEPenumeration * nod\e

;| STEPenumeration * nod\e'

EnumNode

J

STEPenumeration
int v;

,

STEPenumeration
int v;

,

STEPenumeration
int v;

SdaiColor

SdaiColor

SdaiColor




NIST FASD STEP Class Library Data Structures (Draft Notes)

Express Used in These Notes

SCHEMA example_schema,;

TYPE label = STRING;
END_TYPE;

TYPE color = ENUMERATION OF (red, green, blue, yellow, orange, white, black,
brown);

END_TYPE;

TYPE length_measure = REAL;
END_TYPE;

TYPE point = REAL;
END_TYPE;

ENTITY color_rep;
single_color : OPTIONAL color;
mixed_color : OPTIONAL set [1:5] of color;
END_ENTITY;

ENTITY shape

SUPERTYPE OF (ONEOF (circle, triangle, rectangle));
item_name : label,
item_color : OPTIONAL color;
number_of sides : INTEGER,;

END_ENTITY;

ENTITY circle

SUBTYPE OF (shape);
radius : real;

END_ENTITY;

ENTITY triangle
SUBTYPE OF (shape);

sidel_length, side2_length, side3 length : length_measure;
END_ENTITY;

ENTITY rectangle
SUPERTYPE OF (square)
SUBTYPE OF (shape);
height : length_measure;
width : length_measure;
END_ENTITY;




NIST FASD STEP Class Library Data Structures (Draft Notes)

Express Used in These Notes (continued)

ENTITY square
SUBTYPE OF (rectangle);
END_ENTITY;

ENTITY cartesian_point;
X @ point;
y : point;
z : OPTIONAL point;
END_ENTITY;

ENTITY line;
end_point_one : cartesian_point;
end_point_two : cartesian_point;
END_ENTITY;

ENTITY poly_line;
points : LIST OF line;
END_ENTITY;

END_SCHEMA;
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