Chapter 7.
Save Ildentifiers R thru Z

“rbase”

Purpose:

Derivation:

Data Elements:

Defines a rendering attribute that holds information about surface visual
attributes, sidedness, and texture space.

ATTRIB_RH : ATTRIB : ENTITY : —

prim  No data This class does not save any data

Description: This class defines a rendering attribute that holds information about
surface visual attribute®H_MATERIAL*), surface-sidedness for
rendering iit), and surface texture space for wrapping
(RH_TEXTURE_SPACEY*) textures onto the surface.

“roblnsur”
Purpose: This class implements the constant radius rolling ball blend surface.
Derivation: rb_blend_spl_sur : blend_spl_sur : spl_sur : subtrans_object :

Data Elements:

Description:

SAT Formate 4.0

subtype_object : —

prim  subtype_start Left curly braces, “{” or Tag 15

prim  write svid save identifier for this particular
subtype

svid  blend_spl_sur Blend data

prim  subtype_end Right curly braces, “}” or Tag 16

This is a straightforward derivation biend_spl_sur. The ball rolls on

two support entities, which may be either curves, surfaces or points. The
point-point case is not included because this is always a sphere. The
surface-surface case is equivalent to the pipe surface.
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“real _attrib”

Spatial Technology Inc.

“real_attrib”

Purpose:

Derivation:

Data Elements:

Defines a generic attribute that contains a real value.

ATTRIB_GEN_REAL : ATTRIB_GEN_NAME : ATTRIB_GENERIC : :
ENTITY : — ATTRIB

prim real Value

Description: Refer to the Purpose.
“rem_edge”

Purpose: For internal use only.

Derivation: REM_EDGE : EDGE : ENTITY : —

Data Elements:

Description:

prim No data This class does not save any data

Refer to Purpose.

“rem_protected_list_att”

Purpose:

Derivation:

Data Elements:

For internal use only.
ATTRIB_REM_PROTECTED_LIST : ATTRIB_SYS : ATTRIB : ENTITY :

prim No data This class does not save any data

Description: Results in an error message “Bad op on att” when in debug mode.
“rem_vertex”

Purpose: For internal use only.

Derivation: REM_VERTEX : VERTEX : ENTITY : —

Data Elements:

prim No data This class does not save any data
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Spatial Technology Inc.

“render”

Description: Refer to Purpose.
“render”

Purpose: Defines an attribute that contains rendering information.

Derivation: ATTRIB_RENDER : ATTRIB_RH : ATTRIB : ENTITY : —

Data Elements: prim $rec_num entity material
prim  $rec_num entity tspace
prim integer number of sides
ctrl if_cond if ent_tran is set
ctrl if_cond if tran_mod is set
prim integer write the number 2
ctrl else_cond if not tran_mod
prim integer write the number 1
prim transf write the transform for ent_tran
ctrl else_cond if not ent_tran
prim integer write integer O

Description: Refer to the Purpose.

“rgb_color”

Purpose: Defines aATTRIB_RGB color attribute.

Derivation: ATTRIB_RGB : ATTRIB_ST : ATTRIB : ENTITY : —

Data Elements: prim real red color component
prim  real green color component
prim real blue color component

Description: DefinesATTRIB_RGB to store RGB color information for &NTITY.
This attribute takes precedence oX&TRIB_COL when displaying

ENTITYSs.
Hrefﬂ
Purpose: This references a previously defined subtype in the save file.
Derivation: None

SAT Formate 4.0
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“ref_vt” Spatial Technology Inc.

Data Elements: prim subtype_start Left curly braces, “{" or Tag 15
prim  write svid save identifier for this particular
subtype
prim integer Subtype index number being
referenced.
prim  subtype_end Right curly braces, “}” or Tag 16
Description: A subtype that has been previously defined can be referenced using this.

Thus duplicate information does not have to be stored in the save file.
Subtypes receive an index number starting with zero at the beginning of
the file. This integer is then later used by a reference to obtain the correct

information.
“ref_vt”

Purpose: Attaches REFINEMENT andVERTEX_TEMPLATE instances to other
entities.

Derivation: ATTRIB_EYE REF VT :ATTRIB_EYE : ATTRIB : —

Data Elements: prim $rec_num Pointer to record in save file for

refinement

prim  $rec_num Pointer to record in save file for

vertex template

Description: TheATTRIB_EYE_REF_VT class is an ACIS attribute used to attach
REFINEMENT andVERTEX_ TEMPLATE instances to other entities. The
class can hold a pointer to one of each class. However, this
implementation assumes that exactly one of those pointers iSWion-

This allows independent replacement, and use of multiple refinements or
vertex templates, without undue complication.

“rh_background”

Purpose: Defines a background.
Derivation: RH_BACKGROUND : RH_ENTITY : ENTITY : —
Data Elements: prim No data This class does not save any data
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Spatial Technology Inc. “rh_entity”

Description: This class defines the color of a pixels at any point in the image which is
not covered by an entity surface. A background can comprise a single
uniform color or pattern, or can be composed of a previously-generated
Image or an image scanned from a photograph. Only one background can
be active at any one time.

“rh_entity”
Purpose: Provides common methods and data for other rendering classes.
Derivation: RH_ENTITY : ENTITY : —
Data Elements: prim  No data This class does not save any data
Description: Rendering entities provide the basis for manipulating the appearance of
ACIS geometric entities, image backgrounds and lighting conditions.
Child classes includeH_BACKGROUND, RH_FOREGROUND,
RH_ENVIRONMENT_MAP, RH_LIGHT, RH_MATERIAL, and
RH_TEXTURE_SPACE.
“rh_env_map”
Purpose: Defines an environment map.
Derivation: RH_ENVIRONMENT_MAP : RH_ENTITY : ENTITY : —
Data Elements: prim No data This class does not save any data
Description: Environment maps simulate inter-object reflections, both between bodies

in a scene and between a body and the external environment.
RH_ENVIRONMENT_MAP objects are used with one of the component
shaders of the other rendering entities specified BHMVMATERIAL.

“rh_foreground”

Purpose: Defines a foreground.

Derivation: RH_FOREGROUND : RH_ENTITY : ENTITY : —
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“rh_light”

Spatial Technology Inc.

Data Elements:

prim No data This class does not save any data

Description: A foreground is the counterpart to a background. Foreground shaders
provide an extra level of image processing during the shading process. It
can be thought of as a filter and may be used to support atmospheric
effects, such as fog or depth cueing. Only one foreground can be active at
any given time.

“rh_light”
Purpose: Defines a light source.
Derivation: RH_LIGHT : RH_ENTITY : ENTITY : —

Data Elements:

Description:

prim No data This class does not save any data

RH_LIGHTs define light sources within the Renderer. Supported light
source types arambient,” “distant,” “eye,” “point,” and“spot.”

An enumerated typ&all_Off Type, is a parameter to some light types
which selects how the intensity of the light varies with the distance from
the light source, and has possible valuesAdfiL._ OFF_CONSTANT,

FALL OFF_INVERSE, or FALL_OFF_INVERSE_SQUARE.

Shadowing is supported for distant, point, and spot in all rendering modes
except flat and simple. If an image is to be rendered with shadows, a
shadow map must be computed before rendering, using
api_rh_create_light_shadow for each light for which shadows are

required. A shadow map is view-independent and can be reused for any
number of images provided there is no change in the light source geometry
or the entities it illuminates.

“rh_material”

Purpose:

Derivation:

Data Elements:

Description:

Defines a material consisting of color, displacement, reflectance, and
transparency.

RH_MATERIAL : RH_ENTITY : ENTITY : —
prim No data This class does not save any data

A material defines the appearance of the surface of an ACIS topological
entity in terms of four components: color, reflectance, transparency, and
displacement.
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Spatial Technology Inc. “rh_texture_space”

A color defines the color for any point on the surface of an entity to which
applies and can be a simple single color or a complex pattern, such as a
procedurally-defined marble effect.

The reflectance governs how the surface behaves visually in the presence
of light. The reflectance defines the surface finish of an entity and models
effects, such as matte, metal, or mirrored surfaces. Reflectance is not
supported in théat or gouraud rendering modes.

“rh_texture space”

Purpose:

Derivation:

Data Elements:

Description:

Defines a texture space.
RH_TEXTURE_SPACE : RH_ENTITY : ENTITY : —
prim No data This class does not save any data

RH_TEXTURE_SPACE entities assist in the production of a shading

effect known as a wrapped texture. A wrapped texture produces the effect

of a sheet of paper shrink wrapped onto the surface of a solid object. A
texture space uses one of several texture space shaders to map between the
coordinate system of the sheet and the coordinate system of the surface of
the solid object. Texture space arguments are treated in a similar fashion to
those of material components. 7

“ROTATE"

Purpose:

Derivation:

Data Elements:

Description:

SAT Formate 4.0

Composes a law mathematic function that transforms vectors.
rotate_law : multiple_data_law : law : —

prim  string The word “ROTATE” followed by
something in parenthesis appears
somewhere within this double
guoted string.

Therotate law symbol requires thaty law return vectors. It produces
vectors that have by transformed by g transf. rotate is used on
vectors, whilgrans is used to transform positions. If the transform input
to this law does a rotation (e.gransform:rotation) and a translation (e.g.,
transform:translation), this law only works on the rotational component.
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“round” Spatial Technology Inc.

“round”
Purpose: Defines a circular rolling-ball blend.
Derivation: ATTRIB_ROUND : ATTRIB_BLEND : ATTRIB_SYS : ATTRIB : ENTITY
Data Elements: prim real Radius
ctrl if cond if save_version_number is greater
than or equal to
BLEND_ VERSION
prim real Setback at start
prim real Setback at end
prim real Bulge
Description: Refer to the Purpose.
“rotsur”
Purpose: Represents a surface of rotation.
Derivation: rot_spl_sur : spl_sur : subtrans_object : subtype_object : —

7-8 Save ldentifiers R thru Z SAT Formate 4.0



Spatial Technology Inc. “ruledtapersur”

Data Elements: prim subtype_start Left curly braces, “{" or Tag 15

prim  write svid save identifier for this particular
subtype

ctrl if cond if save_version_number is less
thanSPLINE_VERSION

sv id spl_sur save data

ctrl else

prim newline

svid curve type Curve being rotated

prim newline

prim position Root of axis

prim vector Direction of axis

prim interval urange

prim interval vrange

ctrl if cond if save_version_number is greater

than or equal to
DISCONTINUITY_VERSION

prim newline
prim discontinuity_info U Parameter values of
discontinuities
prim newline
prim discontinuity_info V Parameter values of
discontinuities
prim  subtype_end Right curly braces, “}” or Tag 16
Description: This class represents a surface of rotation. The surface is defined by an 7

axis ofrotation and a curve. The curve must not intersect with the axis,
except possibly at its ends, and must not be tangential to a circle centered
on the axis and perpendicular to it (i.e., at no point on the curve can the
tangent direction be the same as that of a circle that is centered on the axis
of revolution, perpendicular to it, and through the point). The parameter
ranges defining the surface are thdirection is along the curve, and

follows its parameterization, while tivedirection is clockwise around the

axis, with the given curve as the0 parameter line.

“ruledtapersur”

Purpose: Class to describe a surface tapered about an edge by a constant angle
relative to a draft angle.

Derivation: ruled_tpr_spl_sur : edge_tpr_spl_sur : taper_spl_sur : spl_sur :
subtrans_object : subtype object : —
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HSECH

Spatial Technology Inc.

Data Elements: prim subtype_start

prim write sv id
svid  “edgetapersur”
prim real

prim real
prim subtype_end

Left curly braces, “{" or Tag 15
save identifier for this particular
subtype

Save the information from the
edge_tpr_spl_sur.

sine angle

cosine angle

Right curly braces, “}” or Tag 16

Description: Class to describe a ruled—tapered surface, in which a surface is tapered
about an edge by a constant angle relative to a draft angle. The surface is a
ruled surface between twoparameter curves.

HSECH
Purpose: Composes a law mathematic function that finds the secant.
Derivation: sec_law : unary_law : law : —

Data Elements: prim string

7-10

Save ldentifiers R thru Z

The word “SEC” followed by
something in parenthesis appears
somewhere within this double
quoted string.
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Spatial Technology Inc. “‘SECH”

Description: The mathematical definition is:
= secx = 1
y= ~ cosx
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
\ \ \ \
' | | | | '
A A N
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
“‘SECH”
Purpose: Composes a law mathematic function that finds the hyperbolic secant. 7
Derivation: sech_law : unary_law : law : —
Data Elements: prim  string The word “SECH?” followed by

something in parenthesis appears
somewhere within this double
quoted string.
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HSET”

Spatial Technology Inc.

Description: The mathematical definition is:
y =sechx = _2
eX+eX
2 (—
| | | |
-2 -1 1 2
-1-
HS ET”
Purpose: Composes a law mathematic function that returns a 1 if its sublaw is
positive and O if its sublaw is negative or zero (0).
Derivation: set_law : unary_law : law : —

Data Elements:

Description:

prim  string The word “SET” followed by
something in parenthesis appears
somewhere within this double
guoted string.

Theset function is used primarily to define derivatives of special
functions. If the sublaw symbol is positive, it returns a 1; if the sublaw
symbol is negative, it returns a O.

For example, the derivative of the absolute valueisfl for positive
values ofx and —1 for negative valuesxfHence, the derivative can be
expressed as “sej-(1-set))”.

The functionsabs, max, andmin all use the set function when a derivative
is taken of them.

7-12 Save ldentifiers R thru Z SAT Formate 4.0



v

Spatial Technology Inc. “sfcvireeblndsur

“sfcvfreeblndsur”

Purpose: Implements the variable-radius surface-curve/free blend surface.

Derivation: sfcv_free_bl_spl_sur : var_blend_spl_sur : blend_spl_sur : spl_sur :
subtrans_object : subtype_object : —

Data Elements: prim No data This class does not save any data

Description: This class implements the surface geometry of a variable-radius blend
between a curve in a surface and another surface. THe blend is tangent to
the surface containing the surface curve, and is not tangent to the other

surface.
“Sg”
Purpose: Organization base attribute class for the SG Husk.
Derivation: ATTRIB_SG : ATTRIB : ENTITY : —
Data Elements: prim No data This class does not save any data
Description: ATTRIB_SG is the organizational class from which the other SG Husk 7
attribute classes are derived. Its sole purpose is to identify those child
classes as belonging to the SG Husk, and so adds no new data or methods
to those oATTRIB.
“shadowtapersur”
Purpose: Class to describe a surface that is tapered about a silhouette by a constant angle
determined by a draft direction.
Derivation: shadow_tpr_spl_sur : taper_spl_sur : spl_sur : subtrans_object :

subtype_object : —
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“shell”

Spatial Technology Inc.

Data Elements: prim

subtype_start

Left curly braces, “{" or Tag 15

prim  write svid save identifier for this particular
subtype

svid  “tapersur” Save the information from the
taper_spl_sur.

prim  vector draft of the taper

prim real sine angle

prim real cosine angle

prim  subtype_end Right curly braces, “}” or Tag 16

Description: Class to describe a shadow—tapered surface, in which a surface is tapered about a

silhouette by a constant angle determined by a draft direction.

“shell”
Purpose: Bounds a LUMP peripherally, or as an internal void.
Derivation: SHELL : ENTITY : —
Data Elements: prim  $rec_num Pointer to record in save file for
next shell in lump
prim  $rec_num Pointer to record in save file for
first subshell in shell
prim $rec_num Pointer to record in save file for
first face in shell
ctrl if cond if save_version_number is greater
than or equal to
WIREBOOL_VERSION
prim $rec_num Pointer to record in save file for
first wire in shell
ctrl if cond if save_version_number is less
thanLUMP_VERSION
prim $rec_num Pointer to record in save file for
body owning thee. UMP containing
shell
ctrl else
prim $rec_num Pointer to record in save file for
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Spatial Technology Inc. “SIN”

Description:

TheSHELL is one portion of &UMP’s boundary, and has no internal
connection with any oth&8HELL. If a LUMP has no voids, exactly one
peripheralSHELL gives it its overall extent; any oth8HELLs bound
voidswholly within theLUMP. In the data structure, no distinction is made
between peripheral and va8HELLS. In this context 8HELL is closed

and bounded.

It is technically possible for 8HELL to be open and bounded or
unbounded. If bounded, the containligMP (andBODY) is considered
incomplete more accurately, it is incompletely bounded. It interacts with
otherBODYs only so far as the defined portions of tI8HELLS interact,
and there are configurations of that interaction that are disallowed. If the
SHELL is unbounded, it can be semi-infinite (e.g., a plane bounded by a
single infinite straight line) or infinite (two half-infinite planes joined at
their boundaries). If th8HELL is semi-infinite, thaBODY is incomplete,
while an infiniteSHELL is completely defined, though of infinite extent.

The concepts gberipheralandvoid SHELLs, and ottonnectednd
disjointBODY's have no meaning when applied to incompl&t®Ps or
BODYs.

A SHELL is constructed from a collection WIREs or FACEs. If this is a
large collection, it may be subdivided into a hierarch OBSHELLSs,
each containing a proper subcollectionrSIAELL subdivided into
SUBSHELLs may also contaiWIREs andFACESs directly, if these
entities do not fit naturally into ar§SUBSHELL.

HSINH

Purpose:
Derivation:

Data Elements:
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Composes a law mathematic function that finds the sine.
sin_law : unary_law : law : —

prim  string The word “SIN” followed by
something in parenthesis appears
somewhere within this double
guoted string.
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“SINH” Spatial Technology Inc.

Description: The mathematical definition is:

y = sinx

1
/\| | |
-2m -7 B Mn

-1
“SINH”
Purpose: Composes a law mathematic function that finds the hyperbolic sine.
Derivation: sinh_law : unary_law : law : —
Data Elements: prim  string The word “SINH” followed by

something in parenthesis appears
somewhere within this double
guoted string.

7-16 Save ldentifiers R thru Z SAT Formate 4.0



Spatial Technology Inc. “SIZE”

Description: The mathematical definition is:
inh eX—eX
= sinhx =
y 2
2 —
1 —
| | | |
-2 -1 1 2
-1~
2 _
HSIZE”
Purpose: Returns the square root of the sum of the squares of a given vector (e.g.,
VEC) elements.
Derivation: size_law : unary_law : law : —

Data Elements:

prim  string The word “SIZE” followed by
something in parenthesis appears
somewhere within this double
guoted string.

Description: Refer to Purpose.

“skinsur”
Purpose: Defines a skin surface between a list of curves.
Derivation: skin_spl_sur : spl_sur : subtrans_object : subtype object : —

SAT Formate 4.0
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“skinsur” Spatial Technology Inc.

Data Elements: prim subtype_start Left curly braces, “{" or Tag 15

prim  write svid save identifier for this particular
subtype

prim integer Number of curves

ctrl repeat Repeat for the number of curves

prim real Tangent length at start of curve or
-1

prim real Tangent length at end of curve or
-1

prim real Matching tangent length at start of
curve or -1

prim real Matching tangent length at end of
curve or -1

prim real v knot

svid curve type Curve to be skinned/lofted

prim vector v derivative or zero vector

svid surface type Surface

prim real Tangent factor or O

svid  spl_sur Genericspl_sur data

prim  subtype_end Right curly braces, “}” or Tag 16

Description: This class defines a skin surface between a list of curves.

Surface Parameterization

The surface parameterization is thdirection corresponds to the
parameterization of the curves to be skinned ang-theection
corresponds to the cubic Bezier between the skin-curves.

The input to this surface class are the curves to be skinned (all the curves
are reparameterized to lie in [0.0 — 1.0] range), optional tangents (the
magnitude of the curves’ tangents have to match on the ends) in
u-direction, and the optional surfaces on which the curves lie. If surfaces
containing the curves are provided, these determine the tangent directions
inv.

Evaluation Process
The evaluation process is a three-step process.

1. If any matching tangent magnitudes are given, the section curves
(curves to be skinned) are reparameterized as follows: paranstee
parameter on the original curve. Paramaten the skin surface is
determined such that thepartial at each end of the skin surface is equal
to the matching tangent magnitude.
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Spatial Technology Inc.

“skinsur2”

2. The tangent directions for theare determined by fitting a circle

through the points corresponding to the samaalue on the adjacent

section curves to the left and right. The Scheme followed is similar to the
way Bessel tangents are computed. If there are only two section curves,
the circle radius is chosen to be infinity. If the surfaces are given for any
section, the tangent directionurwhen on that curve is obtained by the

cross product of surface normal and the section curve tangent at that point.
The direction also has an optional scalar value that can be applied. The
surface is called a loft surface when such a surface is provided.

3. Now the skin/loft surface is defined using Hermite interpolants
between sections that join each other C1 continuously. To evaluate the
surface S4,v) at a particulav-parameter, the first step is to find the
segment to which this parameter corresponds. Then a local paraneter
computed, which ranges from 0 to 1. The section curvasdc;,,, and

the tangents; andt;,; are also obtained.

The parametric derivatives of this surface are obtained by differentiating
the above equation algebraically.

“skinsur2”

Purpose:
Derivation:

Data Elements:
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Defines a skin surface between a list of curves.

skin_spl_sur2 : spl_sur : subtrans_object : subtype _object : —

prim  subtype_start Left curly braces, “{” or Tag 15

prim  write svid save identifier for this particular
subtype

ctrl if cond if the save version number is less
than theSPLINE_VERSION

svid spl_sur save the spline surface data

ctrl else if the save version number is
greater than the
SPLINE_VERSION

prim integer Number of curves

prim newline Newline for readability

ctrl repeat Repeat for the number of curves

svid curve type Curve to be skinned/lofted

prim newline Newline for readability

svid spl_sur Genericspl_sur data

prim  subtype_end Right curly braces, “}” or Tag 16
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“sphere”

Spatial Technology Inc.

Description: This class defines a skin surface between a list of curves.
“sphere”
Purpose: Identifier used by more than one class.
Derivation: None
Data Elements: ctrl if _cond if not a subtype reference; save
identifier appended to beginning of
record, while its data is appended
to the end of the record.
sv id SPHERE (1) class derived fromSPHERE class
ctrl else it is a subtype reference; save
identifier is followed immediately
by its data, both enclosed by
subtype_start and subtype_end.
svid sphere (2) class derived fromsphere class

Description:

Used to determine which class specified the sphere. A subtype reference is
inline with a definition and is surrounded by curly braces { }, or Tag 15
and 16.

SPHERE (1) class

Purpose:
Derivation:

Data Elements:

Description:

Defines a sphere as an object in the model.
SPHERE : SURFACE : ENTITY : —

svid  sphere (2) class sphere data given in another
section of this manual.

A SPHERE is defined by sphere data, which includes a radius and
position. The sign of the radius determities direction of theurface. A
positive radius defines a convex sphere, a negative radius a concave
sphere.

sphere (2) class

Purpose:

Derivation:

Defines a spherical surface.

sphere : surface : —
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Spatial Technology Inc. sphere (2) class

Data Elements: ctrl if_cond if used as a subtype reference
prim subtype_start Left curly braces, “{” or Tag 15
ctrl if cond if save_version_number is less
than theSURFACE_VERSION

prim integer sphere_type; integer for type of
sphere

ctrl else if save_version_number is greater
than theSURFACE_VERSION

prim string save identifier; “sphere”.

prim position center of sphere

prim real radius of sphere

ctrl if cond if save_version_number is greater

than or equal to
SURFACE_VERSION

prim vector uv origin direction

prim vector pole direction

prim logical Either “forward_v” or “reverse_v”

svid  surface (2) class Generic surface data. Refer to
another section of this manual.

ctrl if_cond if used as a subtype reference

prim subtype_end Right curly braces, “}” or Tag 16

Description: A sphere is defined by a center point and radius. Normally, the radius is

positive (i.e., material inside the surface), but it can be negative, indicating
a “hollow” sphere (i.e., material outside the surface).

7

Theu-parameter is the latitude metric, running fropi2at the south
pole through O at the equatorpid2 at the north pole. Theparameter is
the longitude metric, running fronpiHo pi, with 0 on the meridian
containingori_dir, and increasing in a clockwise direction aropotk_dir,
unlesseverse v is TRUE.

Let P bepole_dir andQ ori_dir, and letR beP x Q, negated ifeverse_v
is TRUE. Letr be the absolute value of the sphere radius. Then:

pos = center + r* sin(u)* P + r* cos(u)*
(cos(v)* Q +sin(v) R)

This parameterization is left-handed for a convex sphere and right-handed
for a hollow one, iteverse_v is FALSE, and reversed if it iTRUE.

When the sphere is transformed, the sensevefse_v is inverted if the
transform includes a reflection. No special action is required for a
negation.

In summary, spheres are:
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“spline” Spatial Technology Inc.

—  Not true parametric surfaces.

—  Periodic inv (—pi to pi with period 2i) but not inu.

—  Closed inv but not inu.

— Singular inu at the poles; non-singular everywhere else.

“spline”
Purpose: Identifier used by more than one class.
Derivation: None
Data Elements: ctrl if_cond if not a subtype reference; save
identifier appended to beginning of
record, while its data is appended
to the end of the record.
svid SPLINE (1) class derived fromSPLINE class
ctrl else it is a subtype reference; save
identifier is followed immediately
by its data, both enclosed by
subtype_start and subtype_end.
svid spline (2) class derived fromspline class
Description: Used to determine which class specified the spline. A subtype reference is
inline with a definition and is surrounded by curly braces { }, or Tag 15
and 16.

SPLINE (1) class

Purpose: Defines a parametric surface as an object in the model.
Derivation: SPLINE : SURFACE : ENTITY : —

Data Elements: svid  spline (2) class Spline surface definition
Description: A SPLINE records a parametric surface as a spline. In tUsRLANE

holds apointer to aspl_sur and a logical denoting reversal of the sense of
the stored surface.
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spline (2) class

spline (2) class

Purpose:
Derivation:

Data Elements:

SAT Formate 4.0

Records a B-spline surface.

spline : surface : —

ctrl
prim
ctrl
prim
ctrl
prim
ctrl

ctrl
sv id

svid
svid
svid
sv id
svid
svid
sv id
svid
svid
svid
svid

ctrl
prim

if cond
subtype_start
if_cond
integer
else
save ID
if cond

case_cond
“exactsur”

“offsur”
“pipesur”
“rbbinsur”
“rotsur”
“skinsur”
“subsur”
“sumsur”
“sweepsur”’

“tubesur”

“vertexblendsur”

“varblendsplsur”

else
logical

if used as a subtype reference
Left curly braces, “{” or Tag 15
if save_version_number is less
than theSURFACE_VERSION
spline type

spline’s save ID

if save_version_number is less
thanSPLINE_VERSION
specific surface definition subtype
if spl_sur isexact_spl_sur or
“exact_sur”

if spl_sur isoff_spl_spl_sur or
“offsur”

if spl_sur is pipe_spl_sur or
“pipesur”

if spl_surisrb_blend_spl_sur or
“rbblsur”

if spl_sur isrot_spl_sur or
“rotsur”

if spl_sur isskin_spl_sur or
“skinsur”

if spl_sur issub_spl_sur or
“subsur”

if spl_sur issum_spl_sur or
“sum_sur”

if spl_sur issweep_spl_sur or
“sweep_sur”

if spl_sur istube_spl_sur or
“tube_sur”

if spl_sur is VBL_SURF or
“vertexblendsur”

if spl_sur isexact_spl_sur or
“‘exact_sur”

“forward” or “reversed”
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ctrl case_cond specific surface definition subtype

svid “exactsur” if spl_sur isexact_spl_sur or
“‘exact_sur”

svid “offsur” if spl_sur isoff_spl_spl_sur or
“offsur”

svid “pipesur” if spl_sur is pipe_spl_sur or
“pipesur”

svid “rbblnsur” if spl_surisrb_blend_spl_sur or
“rbblsur”

svid “rotsur” if spl_surisrot_spl_sur or
“rotsur”

svid “skinsur” if spl_sur isskin_spl_sur or
“skinsur”

svid “subsur” if spl_sur issub_spl_sur or
“subsur”

svid “sumsur” if spl_sur issum_spl_sur or
“sum_sur”

svid “sweepsur” if spl_sur issweep_spl_sur or
“sweep_sur”

svid “tubesur” if spl_sur istube_spl_sur or
“tube_sur”

svid “vertexblendsur” if spl_surisVBL_SURF or
“vertexblendsur”

svid “varblendsplsur” if spl_sur isexact_spl_sur or
“‘exact_sur”

svid  surface (2) class Generic surface data

ctrl if_cond if used as a subtype reference

prim subtype_end Right curly braces, “}” or Tag 16

Description: The spline class represents a parametric surface that maps a rectangle

within a2D real vector space (parameter space) into a 3D real vector
space (object space). This mapping must be continuous, and one-to-one
except possibly at the boundary of the rectangle in parameter space. It is
differentiable twice, and the normal direction is continuous, though the
derivatives need not be. The positive direction of the normal is in the
sense of the cross product of the partial derivatives with respeeinitv

in that order. The portion of the neighborhood of any point on the surface
that the normal points to is outside the surface, and the other part is inside.
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Opposite sides of the rectangle can map into identical lines in object
space, in which case the surface is closed in the parameter direction
normal to those boundaries. If the parameterization and derivatives also
match at these boundaries, the surface is periodic in this parameter
direction. The line in object space corresponding to the coincident
boundaries is known as the seam of a periodic surface.

If a surface is periodic in one parameter direction, it is defined for all
values of that parameter. A parameter value outside the domain rectangle
Is brought within the rectangle by adding a multiple of the rectangle’s
width in that parameter direction, and the surface evaluated at that value.
If the surface is periodic in both parameters, it is defined for all parameter
pairs (1,V), with reduction to standard range happening with both
parameters.

One side of the rectangle can map into a single point in object space. This
point is a parametric singularity of the surface. If the surface normal is not
continuous at this point, it is a surface singularity.

The spline contains a “reversed” bit together with a pointer to another
structure, apl_sur or something derived from it, that contains the bulk of
the information about the surface.

“split”
Purpose: Attached to each edge of each body which has a graph vertex properly
within it.
Derivation: ATTRIB_SPLIT : ATTRIB_SYS : ATTRIB : ENTITY : —
Data Elements: prim No data This class does not save any data
Description: For internal use only. This attribute is attached to each edge of each

affected body which has a graph vertex properly within it. It simply
contains a list of all the graph vertices, in order along the edge, so that
when the edge is split at one of them, the others may be associated with
the correct piece for later splitting.
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spl_sur

Purpose:

Derivation:

Data Elements:

Defines an abstract base class from which spline surface definitions are
derived.

spl_sur : subtrans_object : subtype_object : —

svid  bs3_surface_def B-spline approximation of surface
prim real Fit tolerance
ctrl if_cond if save_version_number is greater

than or equal to
DISCONTINUITY_VERSION

prim newline

prim discontinuity_info U Parameter values of
discontinuities

prim newline

prim discontinuity_info V Parameter values of

discontinuities

Description: In ACIS a sculptured surface is represented by the spdise, which
containsa pointer to an internal description calkgd sur. Thespl_sur
further contains &s3_surface that is a pointer to a rational or nonrational,
nonuniform B-spline surface in the underlying surface package.
“Spring”
Purpose: Marks edges lying on spring curves so they may be specially handled later.
Derivation:

Data Elements:

Description:

ATTRIB_SPRING : ATTRIB_BLINFO : ATTRIB_SYS : ATTRIB : ENTITY

prim  No data This class does not save any data

This class marks edges lying on spring curves so they may be specially
handled later. The attribute refers to the face of the blended edge from
which the blend springs.
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“spring_load”
Purpose:
Derivation:

Data Elements:

Description:

For internal use only.

ATTRIB_DS_SPRING : ATTRIB_DSLOAD : ATTRIB : ENTITY : —

prim long asp_slide_state

prim long asp_domain_dim

ctrl repeat Repeat for alasp_domain_dim
prim real asp_domain_pt]ii]

prim long asp_image_dim

ctrl repeat Repeat for alasp_image_dim
prim real asp_free_pt[ii]

Refer to Purpose.

“spring_set_load”

Purpose: Set of spring loads.
Derivation: ATTRIB_SPRING_SET : ATTRIB_DSLOAD : ATTRIB : ENTITY : —
Data Elements: prim long ass_pt_count
prim long ass_domain_dim
prim long ass_image_dim
ctrl repeat Repeat for all ss_pt_count *
ass_domain_dim
prim real ass_domain_pt[ii]
prim repeat Repeat for alass_pt_count *
ass_image_dim
prim real ass_free_pt]ii]
Description: For internal use only.
HSQ RT”
Purpose: Composes a law mathematic function that takes the square root of a given
law.
Derivation: sqrt_law : unary_law : law : —
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Data Elements:

Description:

prim string The word “SQRT” followed by
something in parenthesis appears
somewhere within this double
quoted string.

Refer to Purpose statement.

“srfsrfbIndsur”

Purpose:

Derivation:

Data Elements:

Implements the variable-radius face-face blend surface.

srf_srf_v_bl _spl_sur : var_blend_spl_sur : blend_spl_sur : spl_sur :
subtrans_object : subtype_object : —

prim No data This class does not save any data

Description: This class implements the surface geometry of a variable radius blend
between two surfaces. The blend will be tangent to both surfaces.
“St”
Purpose: Organization attribute from which various color, display, id, and other
attributes are derived.
Derivation: ATTRIB_ST : ATTRIB : ENTITY : —
Data Elements: prim  No data This class does not save any data
Description: This class is an attribute declaration for a private container attribute. This
class derives from the ACIS base clasBIRIB. Each application
developer receives a customized attribute declaration. The application
developer then makes all attributes specific to the application-derived
classes of this attribute, ensuring that different developers can assign
identifiers independently without interference.
‘STEP”
Purpose: Composes a law mathematic function that defines functions with disjoint
intervals.
Derivation: step_law : multiple_law : law : —
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Data Elements: prim string The word “STEP” followed by
something in parenthesis appears
somewhere within this double
quoted string.

Description: Thestep law symbol is an array alternating laws and numbers. The
numbers divide the real line into disjoint intervals: from minus infinity to
numl, numl to num2, andnumx to positive infinity. A later evaluation
usesmy_lawl for the first intervalmy_law2 for the second, etc.

When evaluating a step symbol at its boundaries, the second law has
precedence. If we have the law defined by "step( 1, 0, 2*x, 1, —1)” and we
evaluate it at x=1, the answer is —1 rather than 2.

“sti_elat_attr”
Purpose: Creates a temporary attribute used in sweeping.
Derivation: ATTRIB_STI_ELAT_ATTR : ATTRIB_SG : ATTRIB : ENTITY : —
Data Elements: prim No data This class does not save any data
Description: For internal use only.
“sti_nor_attr”
Purpose: Creates a temporary attribute used in sweeping.
Derivation: ATTRIB_STI_NOR_ATTR : ATTRIB_SG : ATTRIB : ENTITY : —
Data Elements: prim  No data This class does not save any data
Description: For internal use only.

“sti_prof_attr”

Purpose: Creates a temporary attribute used in sweeping.

Derivation: ATTRIB_STI_PROF_ATTR : ATTRIB_SG : ATTRIB : ENTITY : —
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Data Elements:

Description:

prim No data This class does not save any data

For internal use only.

Purpose:
Derivation:

Data Elements:

sti_psplit_attr”

Creates a temporary attribute used in sweeping.
ATTRIB_STI_PSPLIT_ATTR : ATTRIB_SG : ATTRIB : ENTITY : —

prim No data This class does not save any data

Description: For internal use only.
“sti_rel_attr”
Purpose: Creates a temporary attribute used in sweeping.
Derivation: ATTRIB_STI_REL_ATTR : ATTRIB_SG : ATTRIB : ENTITY : —

Data Elements:

Description:

prim No data This class does not save any data

For internal use only.

sti_sect_attr”

Purpose:
Derivation:

Data Elements:

Creates a temporary attribute used in sweeping.
ATTRIB_STI_PSPLIT_ATTR : ATTRIB_SG : ATTRIB : ENTITY : —

prim No data This class does not save any data

Description: For internal use only.
“sti_vlat_attr”
Purpose: Creates a temporary attribute used in sweeping.
Derivation: ATTRIB_STI_VLAT_ATTR : ATTRIB_SG : ATTRIB : ENTITY : —
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Data Elements: prim No data This class does not save any data
Description: For internal use only.
“straight”
Purpose: Identifier used by more than one class.
Derivation: None
Data Elements: ctrl if_cond if not a subtype reference; save

identifier appended to beginning of
record, while its data is appended
to the end of the record.

svid STRAIGHT (1) class  derived fromSTRAIGHT class

ctrl else it is a subtype reference; save
identifier is followed immediately
by its data, both enclosed by
subtype_start and subtype_end.

svid straight (2) class derived fromstraight class

Description: Used to determine which class specified the straight. A subtype reference
is inline with a definition and is surrounded by curly braces { }, or Tag 15
and 16.

STRAIGHT (1) class

Purpose: Defines an infinite line as an object in the model.
Derivation: STRAIGHT : CURVE : ENTITY : —
Data Elements: svid  straight (2) class Line definition

Description: A STRAIGHT is defined by a point (position) on an infinite line and its
direction (nit_vector).

straight (2) class

Purpose: Defines an infinite straight line represented by a point and a unit vector
specifying the direction.

Derivation: straight : curve : —
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Data Elements:

Description:

ctrl if_cond if used as a subtype reference

prim subtype_start Left curly braces, “{” or Tag 15

ctrl if cond if save_version_number is less
than theCURVE_VERSION

prim integer straight type

ctrl else

prim string save identifier; “straight”

prim position Root point

prim  vector Direction

svid  curve (2) class Generic curve data

ctrl if_cond if used as a subtype reference

prim subtype_end Right curly braces, “}” or Tag 16

This class defines an infinite straight line represented by a point and a unit
vector specifying the direction. #raight also has a scale factor for the
parameterization, so the parameter values can be made invariant under
transformation. A straight line is an open curve that is not periodic. It is
parameterized as:

point = root_point + t* param_scale* direction

wheret is the parameter.

“string_attrib”

Purpose:

Derivation:

Defines a generic attribute that contains a string value.

ATTRIB_GEN_STRING : ATTRIB_GEN_NAME : ATTRIB_GENERIC :
ATTRIB : ENTITY : —

Data Elements: ctrl if_cond if value is not equal tBlULL
prim string Value
ctrl else
prim NULL indicator for empty string

Description: Refer to the Purpose.

“stripc”
Purpose: Identifier used by more than one class.
Derivation: None
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Data Elements: ctrl if_cond if not a subtype reference; save
identifier appended to beginning of
record, while its data is appended
to the end of the record.

svid STRIPC (1) class derived fromSTRIPC class

ctrl else it is a subtype reference; save
identifier is followed immediately
by its data, both enclosed by
subtype_start and subtype_end.

svid stripc (2) class derived fromstripc class

Description: Used to determine which class specified the stripc. A subtype reference is
inline with a definition and is surrounded by curly braces { }, or Tag 15
and 16.

STRIPC (1) class

Purpose: Records a parametric surface &T&RIPC.

Derivation: STRIPC : SURFACE : ENTITY : —

Data Elements: svid  stripc (2) class Strip curve definition
Description: A class derived fronSURFACE, records a parametric surface as a

(lowercase}tripc.

stripc (2) class

Purpose: The strip curve (stripc) is a surface defined in a neighborhood of and
passinghrough a given object-space curve.

Derivation: stripc : surface : —
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Data Elements: ctrl if_cond if used as a subtype reference
prim subtype_start Left curly braces, “{” or Tag 15
ctrl if cond if save_version_number is less
than theSURFACE_VERSION

prim integer stripc_type; integer for type of
stripc type

ctrl else if save_version_number is greater
than theSURFACE_VERSION

prim string save identifier; “stripc”.

svid  curve type Object space curve

svid  surface type Surface on which curve lies

prim boolean Parameter space curve reversed

svid  bs2_curve def Parameter space curve

prim real Fit tolerance for parameter space
curve

prim newline

prim logical v-parameter: “forward_v” or
“reversed_v” with respect to right
hand rule

svid  surface (2) class Generic surface data

ctrl if_cond if used as a subtype reference

prim subtype_end Right curly braces, “}” or Tag 16

Description: The strip curve (stripc) is a surface defined in a neighborhood of and

passinghrough a given object-space curve, which is everywhere
perpendicular to a given surface in which the curve lies. The surface is a
strip tworesabs wide, centered on the curve and normal to the surface the
strip curve lies in. It is only guaranteed to be well behaved in a
neighborhood of the curve. It is used for giving a sense to a curve lying in
a surface, allowing portions of the surface on either side of the curve to be
distinguished. It may not be used as the surfacedaiICE.

The parameterization of the strip curve is determined by the object-space
curve and an additional iteraverse_v.

Given a surface parameter valuey), the underlying curve is evaluated at
parameter u, to give positidhand first derivativéJ. The underlying
surface normal is then obtained, and negatexVérse v is TRUE, giving

N. Then the evaluated position is:

pos=P+v*|U*N

This is significant only for infinitesimal values gfbut demonstrates how
derivatives can be defined. In this implementation, second derivatives and
curvatures are not accurate for nonzegarameter; i.e., off the defining
curve and surface.
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When a strip curve is transformed, its underlying curve and surface are
transformed, and then, if the transformation includes reflection, the surface
is negated anckverse_v inverted. Negate the strip curve, negate the
supporting surface and inveeverse_v.

“subsetintcur”

Purpose: Represents a subset of a longer curve.
Derivation: subset_int_cur : int_cur : subtrans_object : subtype_object : —
Data Elements: prim  subtype_start Left curly braces, “{” or Tag 15
prim  write svid save identifier for this particular
subtype
svid int_cur Genericint_cur data

enum CURVE_EXTENSION_TYPE Extension type
svid  curve type
Original curve

prim  subtype_end Right curly braces, “}” or Tag 16
Description: Refer to the Purpose.
“subshell”
Purpose: Represents a subdivision oS&ELL or SUBSHELL.
Derivation: SUBSHELL : ENTITY : —
Data Elements: prim  $rec_num Pointer to record in save file for
parent subshell
prim $rec_num Pointer to record in save file for
next subshell belonging to parent
prim  $rec_num Pointer to record in save file for
first child subshell
prim  $rec_num Pointer to record in save file for
first face in subshell
prim $rec_num Pointer to record in save file for

first wire in subshell
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Description: A subshell represents a subdivision &HELL or SUBSHELL. It allows
groups ofWIREs andFACES to be excluded by a single box test and
improves the efficiency of many-to-many comparisons. The subdivision is
determined by the system, and may change at any time&SUBSHELL
has no significance to the end user (the application programmer may find
the implied spatial subdivision useful).

“subsur”

Purpose: Represents the geometry of a spline surface, which is a subset region of
anotherspl_sur.

Derivation: sub_spl_sur : spl_sur : subtrans_object : subtype_object : —

Data Elements: prim  subtype_start Left curly braces, “{” or Tag 15
prim  write svid save identifier for this particular

subtype
prim interval urange
prim interval vrange
svid  surface type Spline, original surface
prim  subtype_end Right curly braces, “}” or Tag 16

Description: This class represents the geometry of a spline surface, which is a subset
regionof anothespl_sur. The subsetivrange may be smaller or larger
than the range of the progenitor surface, or it may overlap it.

“‘sumsur’
Purpose: Represents a linear sum of two curves.
Derivation: sum_spl_sur : spl_sur : subtrans_object : subtype_object : —
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“sumsur”

Data Elements: prim

Description:

SAT Formate 4.0

subtype_start

prim write sv id

ctrl if_cond

svid spl_sur

ctrl else

prim newline

svid curve type

prim newline

sv id curve type

prim newline

prim position

prim newline

prim interval

prim interval

ctrl if_cond

prim newline

prim discontinuity_info
prim newline

prim discontinuity_info

prim subtype_end

This class represents a surface that is a linear sum of two curves. This is
derivedfrom the classpl_sur, which is used by the spline surface class to
contain the surface descriptions. The surface is defined primarily by two
curves that are assumed not parallel, and the parameter ranges over which

the surface is defined.

Parametric Representation

If the curves are represented as:

X = cl(t)

and x=c2(t)

respectively, the surface is:

x=s(u,v) = c1(u) + c2(v) — p

wherep is a constant position, normally initialized to be the value2ait
the start of the parameter range.

Left curly braces, “{" or Tag 15
save identifier for this particular

subtype

if save_version_number is less

thanSPLINE_VERSION

save data

ucurve
v curve
Datum point

urange
vrange

if save_version_number is greater

than or equal to

DISCONTINUITY_VERSION

U Parameter values of

discontinuities

V Parameter values of

discontinuities

Right curly braces, “}” or Tag 16
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subtype_object

Purpose: Defines the master object from which all subtype objects must be derived.
Derivation: subtype_object : —

Data Elements: prim No data This class does not save any data
Description: This class defines the master object from which all subtype objects must

be derived. This object contains a use count (in case the object is
shareable) and defines two virtual functions and a destructor.

“supercell”
Purpose: Identifies a grouping of cells or inferior supercells.
Derivation: SUPERCELL : ENTITY : —
Data Elements: prim $rec_num Pointer to record in save file for
parentSUPERCELL
prim $rec_num Pointer to record in save file for
nextSUPERCELL (sibling)with
same parent
prim  $rec_num Pointer to record in save file for
first child SUPERCELL
prim  $rec_num Pointer to record in save file for
first cell contained in
SUPERCELL
Description: This represents a grouping of cells or inferior supercells. It allows the
system tamprove the efficiency of many-to-many comparisons, by
allowing quantities of cells to be excluded by a single box test. The
subdivision is determined by the system, and may change at any time, so
the supercell has no significance to the user (though the application
program may find the spatial subdivision implied useful).
“SURF”
Purpose: Composes a law mathematic function that returns the positions of the
defining surface.
Derivation: surface_law : unary _data_law : law : —
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Data Elements: prim string The word “SURF” followed by
something in parenthesis appears
somewhere within this double
quoted string.

Description: surf returns the positions of the defining surface at the parameter value. In
other words, this law symbol is a way to pass a surface into a law for other
purposes, such as evaluation. The dimension of the input,
my_surface_law_data, is two, but whesurf is evaluated, it returns an
item in three dimensions.

ACIS defines its own parameter range for a surface which is used by this

law.
“‘SURF#”

Purpose: Composes a law function with a tag for a surface used as an input

argument.

Derivation: surface_law_data : law_data : —

Data Elements: prim  string The word “SURF” followed by an
integer appears somewhere within
this double quoted string.

prim integer An integer greater than 0. It
indicates how many law data
support items there are.

ctrl repeat Repeat the next steps for each law
data support item.

prim string This is a double quoted string with
one of the words: “TRANS”,
“EDGE”, “SURF”, or “WIRE".

ctrl if _cond If the string is the double quoted
"SURF”

svid surface type Save the underlying curve for this
edge.

prim interval u space interval for the surface

prim interval v space interval for the surface

Description: When a surface is used as input into a law function , it is always followed

by an integen that specifies its index into the input argument list. The
index numbering starts at 1. For any given index numpire argument
list has to contain at leastarguments.
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“surface”

Purpose:
Derivation:

Data Elements:

Description:

Identifier used by more than one class.

None

ctrl if _cond if not a subtype reference; save
identifier appended to beginning of
record, while its data is appended
to the end of the record.

sv id SURFACE (1) class derived fromSURFACE class

ctrl else it is a subtype reference; save
identifier is followed immediately
by its data, both enclosed by
subtype_start and subtype_end.

svid surface (2) class derived fromsurface class

Used to determine which class specified the cone. A subtype reference is
inline with a definition and is surrounded by curly braces { }, or Tag 15
and 16.

SURFACE (1) class

Purpose:
Derivation:
Data Elements:

Description:

Defines a generic surface as an object in the model.
SURFACE : ENTITY : —
prim No data This class does not save any data

A SURFACE provides the basic framework for the range of surface
geometries implemented in the modeler. It may be referenced by more
than one entity.

surface (2) class

Purpose:

Derivation:

Base class for all ACIS surface types that defines the basic virtual
functionsthat are supplied for all specific surface classes.

surface —
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Data Elements: ctrl if cond if save_version_number is greater
than or equal to
BNDSUR_VERSION

prim interval urange
prim interval vrange
Description: The surface class is the base class that all ACIS surface types (plane, cone,

sphere, torus, and spline) are derived. The surface class defines the basic
virtual functions that are supplied for all specific surface classes. Some of
these functions are pure; i.e., the derived classes must define their own
version; others have default definitions that can be used by the derived

classes.
surface type

Purpose: More detailed definition of surface.

Derivation: surface :—

Data Elements: prim ident Surface type
ctrl if_cond if Surface type is set to

“null_surface”
No surface saved

ctrl if_cond if Surface type is set to “plane” 7
svid plane (2) class Plane definition
ctrl if _cond if Surface type is set to “cone”
svid cone (2) class Cone definition
ctrl if_cond if Surface type is set to “sphere”
svid sphere (2) class Sphere definition
ctrl if_cond if Surface type is set to “torus”
svid torus (2) class Torus definition
ctrl if _cond if Surface type is set to “spline”
sv id spline (2) class Spline definition
ctrl if_cond if Surface type is set to “stripc”
svid stripc (2) class Strip curve definition

Description: Refer to purpose.
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“surfcur”
Purpose: Represents a spline curve projected onto a surface within the given fit
tolerance.
Derivation: surf_int_cur : int_cur : subtrans_object : subtype_object : —

Data Elements:

Description:

prim
prim

ctrl

svid
prim
prim
sv id
prim
sv id
prim
svid
prim
sv id
ctrl

svid
prim
prim
svid
prim
svid
prim
svid
prim
svid
ctrl

sv id
prim

prim

subtype_start
write sv id

if_cond

bs3 curve_def
real

newline

surface (2) class
newline

surface (2) class
newline
bs2_curve_def
newline

bs2 curve_def

else if cond

else

bs3 curve_def
real

newline

surface data
newline

surface (2) class
newline

bs2 curve_def
newline
bs2_curve_def

int_cur
logical

subtype_end

Refer to the Purpose.

Save ldentifiers R thru Z

Left curly braces, “{” or Tag 15
save identifier for this particular
subtype

if save_version_number is less
thanINTCURVE_VERSION

fit tolerance

surface 1

surface 2

surface 1

surface 2

if save_version_number is less
thanPARCUR_VERSION

fit tolerance

surface 2

surface 1

surface 2

surface 1

Genericint_cur data
Consistent version: “surf2” or

“surfl”
Right curly braces, “}” or Tag 16
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“surfintcur”
Purpose: Represents the spline curves obtained from the intersection of two
surfaces.
Derivation: int_int_cur : int_cur : subtrans_object : subtype_object : —
Data Elements: prim  subtype_start Left curly braces, “{” or Tag 15
prim  write svid save identifier for this particular
subtype
svid int_cur Genericint_cur data
prim  subtype_end Right curly braces, “}" or Tag 16
Description: This class represents the spline curves obtained from the intersection of
two surfaces. The given surfaces must not be tangential, except at the ends
of the parameter range.
“SURFNORM”
Purpose: Composes a law mathematic function that returns the normal to a surface
at a given position.
Derivation: surfnorm_law : unary_law : law : —

Data Elements:

Description:

SAT Formate 4.0

prim string The word “SURFNORM”
followed by something in
parenthesis appears somewhere
within this double quoted string.

surf returns the positions of the defining surface at the parameter value. In
other words, this law symbol is a way to pass a surface into a law for other
purposes, such as evaluation. The dimension of the input,
my_surface_law_data, is two, but whesurf is evaluated, it returns an

item in three dimensions.

ACIS defines its own parameter range for a surface which is used by this
law. This law does not normalize the returned vector, because many
applications only require the direction of the vector and not its normalized
value.
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‘SURFPERP”

Purpose: Composes a law mathematic function that returns the position on a surface

of point projected perpendicular to surface.

Derivation: surfperp_law : multiple_data_law : law : —

Data Elements: prim  string The word “SURFPERP” followed
by something in parenthesis
appears somewhere within this
double quoted string.

Description: surfperp returns theuv position on the given surface,

my_surface_law_data, that is closest to the position given by
my_position_law. The optional argumemty _uv_guess_law specifies a
first guess by the user at the correct answer, which may speed up the
calculation.

“SURFVEC”

Purpose: Composes a law mathematic function that returns a parameter vector on a

surface.

Derivation: surfvec_law : multiple_law : law : —

Data Elements: prim  string The word “SURFVEC” followed
by something in parenthesis
appears somewhere within this
double quoted string.

Description: Thesurfvec returns a parameter vector mg_surflaw atmy_paralaw that

IS tangent tony_veclaw. It also returns a new parameter value if the input
parameter value is on a singularity.

For example, imy_surflaw is a sphere and timey paralaw is at the
North pole, then this law returns the parameter vector (-1, 0) and the
parameter position (pi/%), wherev indicates the directiomy_veclaw is
pointing in. Hencesurfvec returns an array of four values: the first two
are the parameter vector, and the second two are the potentially new
parameter position. The parameter position, except in the case of
singularities, equalsy_paralaw.
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‘sweepsur”

“sweepsur”

Purpose:

Derivation:

Data Elements:

SAT Formate 4.0

Defines the perpendicular sweep of a planar profile curve along a path

curve.

sweep_spl_sur : spl_sur

prim
prim

ctrl

ctrl
prim

prim
svid
prim
svid
prim
prim

prim
prim

prim
prim

prim
prim

prim
prim

prim
prim

prim
prim

subtype_start

write sv id

if cond

else

logical

newline
curve type
newline
curve type
newline
logical

newline
vector

newline
position

newline
vector

newline
vector

newline
vector

newline
real

. subtrans_object : subtype_object : —

Left curly braces, “{” or Tag 15
save identifier for this particular
subtype

if save_version_number is less
thanSPLINE_VERSION or
save_version_number is less than
LAW_VERSION, system warning
with LAW_SAVE_APPROX.

Write either “angled” or “normal”
for the path normal.

Shape curve
Path curve

Write either “angled” or “normal”
for the sweep normal.

Write the vector for the shape
normal.

Write the position for the path
start.

Write the vector for the start frame
row(0).

Write the vector for the start frame
row(1).

Write the vector for the start frame
row(2).

Startu-parameter
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prim real Endu-parameter
prim real Startv-parameter
prim real Endv-parameter
prim newline
ctrl if cond if save_version_number is greater
than or equal ttAW_VERSION
svid law Write out the rail law.
sv id law Write out the draft law.
svid law Write out the scale law.
svid  spl_sur Genericspl_sur data
prim  subtype_end Right curly braces, “}” or Tag 16
Description: This class defines the perpendicular sweep of a planar profile curve along
apath curve. The start of the path is in the plane of the shape curve.
“swepttapersur”
Purpose: Class to describe a swept—tapered surface, in which a surface is tapered
about an edge by a constant angle relative to a draft angle.
Derivation: swept_tpr_spl_sur : edge_tpr_spl_sur : taper_spl_sur : spl_sur:

subtrans_object : subtype_object : —

Data Elements: prim  subtype_start Left curly braces, “{” or Tag 15
prim  write svid save identifier for this particular
subtype
svid  “edgetapersur” Save the information from the
edge_tpr_spl_sur.
prim real sine angle
prim real cosine angle
prim  subtype_end Right curly braces, “}” or Tag 16
Description: Class to describe a swept—tapered surface, in which a surface is tapered
about an edge by a constant angle relative to a draft angle. The surface is a
ruled surface between two u parameter curves.
HSySH
Purpose: Defines a base class for the Kernel Component.
Derivation: ATTRIB_SYS : ATTRIB : ENTITY : —

7
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Data Elements: prim No data This class does not save any data
Description: The base class from which all attributes defined in the Kernel Component
are derived.
“T”
Purpose: Composes a law function that uses the identity law to take and return the

first input argument.

Derivation: identity law : law : —

Data Elements: prim  string The character “T” not already part
of another word appears
somewhere within this double
quoted string.

Description: Most law functions accept numbers as input arguments. This is

accomplished using the identity laved., x, u, andt are the same2, y,
andv are the same; ara8 andz are the same.

When the identity is used as input into a law function, it is sometimes
followed by an integen that specifies its index into the input argument
list.

A law expression witlal andlawl followed by a number and a law is

invalid, because each is requesting a different argument type as the first
element of the argument list. To correct this problem, specify the ordering
of the arguments in the input argument list (e.g., number and then law) and
then specify the index number (exyandlaw2, or e.g.al andlaw?2).

“t3”
Purpose: Implements planar triangular elements.
Derivation: TRI3_ELEM : ELEM2D : ELEM : ENTITY : —
Data Elements: svid  “2d” Save parent clasd EM2D
Description: Contains all of the information for each triangular patch on the mesh

surface.
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“TANH

Purpose: Composes a law mathematic function that finds the tangent.

Derivation: tan_law : unary_law : law : —

Data Elements: prim string The word “TAN” followed by
something in parenthesis appears
somewhere within this double
quoted string.

Description: The mathematical definition is:

sinx
y =tanx =
COSX
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| 1L/ | |
WANSNaS
—21 el | T | 2n
1 —
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
1 17
tan_xedge
Purpose: Attaches an attribute to the cross edges of the blend sheet.
Derivation: ATTRIB_TAN_XEDGE : ATTRIB_BLINFO : ATTRIB_SYS : ATTRIB :
ENTITY : —
Data Elements: prim No data This class does not save any data
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Description: Attribute that attaches to cross edges of the blend sheet, that meet the
blend body tangentially. These occur when the sheet face has been made
for a blended cuspate vertex. The unblended edge records the curve where
the sheet edge lies. This is used internally during blendl, but should be
removed from the sheet at the end of this stage.

“TANH"

Purpose: Composes a law mathematic function that finds the hyperbolic tangent.

Derivation: tanh_law : unary_law : law : —

Data Elements: prim string The word “TANH” followed by
something in parenthesis appears
somewhere within this double
quoted string.

Description: The mathematical definition is:

e T o=
| | | |
-2 -1 1 2
77777 s I
“tapersil”

Purpose: Creates an interpolated curve subtype which can precisely represent a

silhouette curve formed by applying a taper.

Derivation: taper_silh_int_cur : int_cur : subtrans_object : subtype_object : —

Data Elements: prim  subtype_start Left curly braces, “{” or Tag 15

prim  write svid save identifier for this particular
subtype

svid int_cur Save the interpolated curve data

prim  vector direction of curve

prim real taper angle

prim  subtype_end Right curly braces, “}” or Tag 16
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Description: Refer to Purpose.
“tapersur”
Purpose: Creates an edge—tapered surface.
Derivation: taper_spl_sur : spl_sur : subtrans_object : subtype_object : —

Data Elements: prim  subtype_start Left curly braces, “{” or Tag 15

prim  write svid save identifier for this particular
subtype

svid  spl_sur save specific spline surface data

svid int_cur save specific interpolated curve
data

ctrl if cond if save_version_number is less
thanTAPER_VERSION

prim vector direction of taper

prim real sine of angle

prim real cosine of angle

prim interval urange

prim interval Vrange

prim integer closed inu either “open”,
“closed”, “periodic”, or
“unknown”.

ctrl if_cond if save_version_number is greater
than or equal to
DISCONTINUITY_VERSION

prim newline

prim discontinuity_info U Parameter values of
discontinuities

prim newline

prim discontinuity_info V Parameter values of
discontinuities

prim  subtype_end Right curly braces, “}" or Tag 16

Description: Class to describe an edge—tapered surface, in which a surface is tapered by
a constant angle, relative to a draft angle, about an edge. The surface is a

ruled surface between two u parameter curves.
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“TERM”

Purpose:

Derivation:

Data Elements:

Description:

Composes a law mathematic function that returns a single term from a
given multi-dimensional function.

term_law : multiple_law : law : —

prim  string The word “TERM” followed by
something in parenthesis appears
somewhere within this double
guoted string.

Theterm law symbol returns a single dimensional element (coordinate) of
a multidimensionalrfly _law1) function.my_term is an integer greater

than zero (0) that specifies which element to grab. This is useful if
my_lawl is a curve irx, y, zspace, and one of the coordinates needs to be
isolated.

In other words, assummy_law is a vector field defined byec(x, x+1,
x+2, x+3)". A declaration likglaw:eval "term(my_law, 4)” 1) evaluates the
fourth coordinate ofny law, x+3, at the value 1. It returns 4. A
declaration likglaw:eval "term(my_law, 3)” 1) evaluates the third
coordinate omy_law, x+2, at the value 1. It returns 3.

The next example first creates an edge, caflgdedge. Then it creates a
law, calledmy_law, that is the composition of three laws. Tieah” law
symbol maps that parameter domaimgyf edge or “edgel” to the closed
interval [0,1]. The term” law symbol returns the “x” coordinate of the
“cur” function that returns the position of the curve “edgel”. Next
my_maxpoint is defined as the numerical minimum of the kaw law
over the domain [0.5,1]. Theny_testcur is evaluated ahy_maxpoint,
and the result is plotted. The plotted point represents the point on the
curve that has the lowestoordinate.

“text_ent”
Purpose:

Derivation:
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Routine to restore BEXT_ENT entity from file.

TEXT_ENT : ENTITY : —
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Data Elements: prim position Location of baseline at start of first
character.
prim  string String to be displayed.
prim  string Font style used to display string.
(NULL means to use the current
font).
prim integer Size in points of font used to
display string.
Description: These items define the font and the size of the text, as well as the text

itself and its location.

times
Purpose: Composes a law mathematic function that uses the times or multiplication
(**") operator.

Derivation: times_law : binary_law : law : —

Data Elements: prim  string The character “*” not already part
of another word appears
somewhere within this double
quoted string and has elements
preceding it and following it.

Description: Parsing actually involves the “*” charactety lawl andmy_law2 can be

any valid law mathematic function. Bathy lawl andmy_law2 can be
multiple dimensions; the smaller of the two is padded with zeros.
“torus”
Purpose: Identifier used by more than one class.
Derivation: None
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Data Elements: ctrl if_cond if not a subtype reference; save
identifier appended to beginning of
record, while its data is appended
to the end of the record.

svid TORUS (1) class derived fromTORUS class

ctrl else it is a subtype reference; save
identifier is followed immediately
by its data, both enclosed by
subtype_start and subtype_end.

svid torus (2) class derived fromtorus class

Description: Used to determine which class specified the torus. A subtype reference is
inline with a definition and is surrounded by curly braces { }, or Tag 15
and 16.

TORUS (1) class

Purpose: Defines a torus as an object in the model.

Derivation: TORUS : SURFACE : ENTITY : —

Data Elements: svid  torus (2) class Torus definition

Description: A TORUS is a circular thickening of a circular spine, defined by a center, 7

normal, major radius, and minor radius.

The minor radius is the radius of the thickening circle. The major radius is
the radius of the spine from its center point. The normal determines the
orientation in space of the torus.

torus (2) class

Purpose: Represents tori.

Derivation: torus : surface : —
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Data Elements: ctrl if_cond if used as a subtype reference
prim subtype_start Left curly braces, “{” or Tag 15
ctrl if cond if save_version_number is less
than theSURFACE_VERSION

prim integer torus type

ctrl else

prim string save identifier for torus “torus”

prim position center

prim  vector normal

prim real major radius

prim real minor radius

ctrl if cond if save_version_number is greater
than or equal to
SURFACE_VERSION

prim vector uv origin direction

prim logical “forward_v” or “reverse_v”

svid  surface (2) class information about surface; refer to
another section of this manual.

ctrl if_cond if used as a subtype reference

prim subtype_end Right curly braces, “}" or Tag 16

7-54

Description:

Save ldentifiers R thru Z

A torus is defined by a circular spine and a circular cross-section at each
pointon the spine. The spine of a torus is defined by a center point,
normal, and major radius. The circular cross-section is defined by a minor
radius.

A normal torus (donut) is defined when the major radius is larger than the
minor radius. Special degenerate cases (lemon, vortex, and apple) occur if
the major radius is smaller than or equal to the minor radius. Two data
members define the parameterization of the torus:

unit_vector uv_oridir
Direction from the center of the torus to the origin of parameter space.

logical reverse_v . ..
Constanu-parameter lines are circles around the torus axis, normally
clockwise, but reversed if this T&RRUE.
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Theu-parameter is the latitude, with zero on the circle of greatest radius
about the torus axis, and the positive direction in the direction of the torus
axis. Theu-parameter range depends upon the relative values of the major
and minor radii. For a doughnut, where the major radius is greater than the
magnitude of the minor, it runs froapi to pi, and is periodic. For

degenerate tori, where the magnitude of the major axis is less than that of
the minor, it runs fromU to U, whereU = arccos(—maj / |[min|)and the
surface is singular at each end of the range Virerameter is the

longitude, running fromypi to pi, with 0 on the meridian containing

uv_oridir, and increasing in a clockwise direction around the torus axis,
unlessreverse_v is TRUE, when it increases in an counterclockwise
direction.

Let N be normal an® uv_oridir, and lelR beN X Q, negated ifeverse_v
istrue. Letr be the absolute value of the minor radius. Then:

pos = center + r* sinu* N +
(major_radius + (r* cosu)) * (cosv* Q + sinv R)

This parameterization is left-handed for a convex torus and right-handed
for a hollow one, ifeverse v isfalse, and reversed if it iSRUE. When

the torus is transformed, the senseeotrse v is inverted if the transform
includes a reflection. No special action is required for a negation.

In summary:

—  Tori are not true parametric surfaces.

—  Tori are closed in but may or may not be closedun

—  Degenerate tori are not periodicujnondegenerate tori are periodic
in u (—pi to pi with period2pi).

—  All tori are periodic inv (with range—pi to pi, and periodpi).

—  Degenerate tori are singularurat the poles (apices); all other values
of uandv are non-singular.
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Spatial Technology Inc.

Major Minor
: Radius
Radius,
Normal Torus (Donut) Degenerate Torus (Apple)
Major Radius larger than the Resultant Form when
absolute value of the Minor Radius Major Radius sense is positive
Major F:\Alg_or
Radius adius
Degenerate Torus Degenerate Torus (Lemon)
Major Radius smaller than the Resultant Form when
absolute value of the Minor Radius | Major Radius sense is negative
Major Minor
Radius Radius
Vortex Torus Vortex Torus
Major Radius equals Resultant Form when
Minor Radius Major Radius equals Minor Radius
Figure 7-1. torus Class Definition
“TRANS”
Purpose: Composes a law mathematic function that transforms positions.
Derivation: transform_law : multiple_data_law : law : —
Data Elements: prim string The word “TRANS” followed by

something in parenthesis appears
somewhere within this double
guoted stringtrans  (my_law,
my_transf_law_data)
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Description: Thetrans law symbol requires thaty law return positions. It produces
positions that have been transformed byntigetransf. rotate is used on
vectors, whilarans is used to transform positions.

“TRANS#”

Purpose: Composes a law function with a tag for a transform used as an input

argument.

Derivation: transform_law_data : law_data : —

Data Elements: prim  string The word “TRANS” followed by
an integer appears somewhere
within this double quoted string.

prim integer An integer greater than 0. It
indicates how many law data
support items there are.

ctrl repeat Repeat the next steps for each law
data support item.

prim string This is a double quoted string with
one of the words: “TRANS”,
“EDGE”, “SURF”, or “WIRE".

ctrl if_cond If the string is the double quoted
"TRANS”

svid “transform” Save the underlying transform
information or a pointer to it.

Description: Some law functions, such estate andtrans, accept transforms as input

arguments.

When a transform is used as input into a law function, it is always
followed by an integen that specifies its index into the input argument
list. The index numbering starts at 1. For any given index numilee
argument list has to contain at leastrguments.

A law expression wittrans1 andlawl followed by a transform and a law

Is invalid, because each is requesting a different argument type as the first
element of the argument list. To correct this problem, specify the ordering
of the arguments in the input argument list (e.g., law and then transform)
and then specify the index number (etgns2 andlawl).

If the law to which darans# is passed returns a vector, the law to use is
rotate. If the law to which arans# is passed returns a position, the law to
use istrans.
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“transform”

Purpose:

Derivation:

Data Elements:

Represents an overall transformation appliedBOBY.

TRANSFORM : ENTITY : —

prim  transform Transformation matrix

Description: The TRANSFORM class represents an overall transformation applied to a
BODY. TRANSFORM allows object-space transformations to be applied
without the need to recompute tRODY geometry.

It allows a general affine transformation, but records the separate elements
of the transformation (scaling, rotation, translation, etc.) to simplify the
task of geometry transformation in the common case of solid-body
transformations.

“tri3sur”

Purpose: Represents a mesh surface consisting only of planar triangular elements.

Derivation: tri3_msh_sur : msh_sur : —

Data Elements: prim No data This class does not save any data

Description: Depicts a mesh surface consisting only of planar triangular elements and is
derived from the abstranotsh_sur class.

HtSIH
Purpose: Defines a base class for a specific application developer.
Derivation: ATTRIB_TSL : ATTRIB : ENTITY : —

Data Elements:

Description:

prim No data This class does not save any data

Identifier used externally to identify an particular entity type. This is only
used within the save/restore system for translating to/from external file
format, but must be unique amongst attributes derived directly from
ATTRIB, across all application developers.
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“tubesur”

Purpose: A surface that is the envelope of a fixed-radius circle.

Derivation: tube_spl_sur : spl_sur : subtrans_object : subtype_object : —

Data Elements: prim subtype_start Left curly braces, “{” or Tag 15

prim  write svid save identifier for this particular
subtype

svid  spl_sur spline surface

prim real Radius

prim newline

svid curve type
spine curve

prim newline

prim  subtype_end Right curly braces, “}” or Tag 16

Description: This class represents a surface that is the envelope of a fixed-radius circle
centered on a point on a given curve, and normal to the curve at each
point. This has been replaced by the pive_spl_sur.
“TWIST”

Purpose: Composes a law mathematic function that returns a twisted vector field

about a given path.

Derivation: twist_path_law : multiple_law : law : —

Data Elements: prim  string The word “TWIST” followed by
something in parenthesis appears
somewhere within this double
quoted string.

Description: Thetwist law mathematic function takes in one value and returns a vector

that is formed by rotatinmy_vector_field aboutmy_path_law by an
angle (in radians) given byy_twist_law. my_vector_field is a law that
takes in one value and returns a vector. path_law is a law that takes in
one value and returns a positiomy_twist_law is a law that takes one
value and returns one value. This is used for creating rail laws for
sweeping with twist.
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“two_ends”
Purpose: Represents data for a blend using a variable radius at both ends.
Derivation: var_rad_two_ends : var_radius :—
Data Elements: prim real Start radius
prim real End radius
Description: Refer to the Purpose.
HUH
Purpose: Composes a law function that uses the identity law to take and return the
first input argument.
Derivation: identity_law : law : —

Data Elements:

Description:

prim  string The character “U” not already part
of another word appears
somewhere within this double
quoted string.

Most law functions accept numbers as input arguments. This is
accomplished using the identity laved,, x, u, andt are the samei2, y,
andv are the same; ara8 andz are the same.

When the identity is used as input into a law function, it is sometimes
followed by an integen that specifies its index into the input argument
list.

A law expression witlal andlawl followed by a number and a law is

invalid, because each is requesting a different argument type as the first
element of the argument list. To correct this problem, specify the ordering
of the arguments in the input argument list (e.g., number and then law) and
then specify the index number (exyandlaw2, or e.g.al andlaw?2).

“UNBEND”

Purpose:

Derivation:

Creates a law to unbend from a position around an axis in a given
direction a specified amount.

unbend_law : multiple_law : law : —
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Data Elements:

prim string The word “UNBEND” followed by
something in parenthesis appears
somewhere within this double
quoted string.

Description: The variables to this law function are laws. Howewsr, pos, my_axis,
andmy_direction have to return three elements [i.e., VEC(O0, 0, 0)], while
my_distance has to return one element.

“undefc”

Purpose: Identifier used by more than one class.

Derivation: None

Data Elements: ctrl if _cond if not a subtype reference; save

identifier appended to beginning of
record, while its data is appended
to the end of the record.

svid UNDEFC (1) class derived fromUNDEFC class

ctrl else it is a subtype reference; save
identifier is followed immediately
by its data, both enclosed by
subtype_start and subtype_end.

svid undefc (2) class derived fromundefc class

Description:

Used to determine which class specified the undefc. A subtype reference is
inline with a definition and is surrounded by curly braces { }, or Tag 15
and 16.

UNDEFC (1) class

Purpose:
Derivation:
Data Elements:

Description:

SAT Formate 4.0

Defines a curve that is undefined except for its end points.
UNDEFC : CURVE : ENTITY : —
svid undefc (2) class Curve definition

This class defines an undefined curve that records the start and end points,
directions, and curvatures. The start point has a parameter value of 0 and
the end point has a parameter value of 1. No other points are defined.
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undefc (2) class

Purpose: Denotes a curve that is undefined except for its end points, for which there
areexplicit positions, directions, and curvatures.
Derivation: undefc : curve : —
Data Elements: ctrl if_cond if used as a subtype reference
prim subtype_start Left curly braces, “{” or Tag 15
ctrl if cond if save_version_number is less
than theCURVE_VERSION
prim integer straight type
ctrl else
prim string save identifier; “undefc”
prim position Start point
prim  vector Start direction
prim vector Start curvature
prim position End point
prim  vector End direction
prim  vector End curvature
svid  curve (2) class Generic curve data
ctrl if_cond if used as a subtype reference
prim subtype_end Right curly braces, “}” or Tag 16
Description: This class denotes a curve that is undefined except for its end points, for
whichthere are explicit positions, directions, and curvatures. This class is
used in blending to allow the blend surface to spread at its ends. It may be
useful elsewhere, as well.
The curve is parameterized so that the start point has parameter 0, and the
end point has parameter 1. No other point lies on the curve so the
parameter value is meaningless, but it returns as 0.5.
“units”
Purpose: Specifies the units a model is defined in.
Derivation: UNITS_SCALE : ENTITY : —

Data Elements:

prim real Model scale
prim real Input scale
prim real Output scale
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Description: Implements th&NITS_SCALE class. AUNITS_SCALE ENTITY is used
to specify what units a model is defined in. It contains a scale factor which
specifies the conversion factor between model units and millimeters.

“unknown”

Purpose: Represents common data and functionality that is mandatory in all classes

thatare permanent objects in the model.

Derivation: ENTITY : —

Data Elements: svid  ENTITY used with the ENTITY class

Description: Refer to purpose.

HV”

Purpose: Composes a law function that uses the identity law to take and return the

second input argument.

Derivation: identity_law : law : —

Data Elements: prim  string The character “V” not already part
of another word appears
somewhere within this double
quoted string.

Description: Most law functions accept numbers as input argumehi, u, andt are

the samea2, v, andy are the same; ara8 andz are the same.

“varblendsplsur”

Purpose: Implementation of the base class for variable radius and other nonpipe
blends.Derived fromblend_spl_sur.

Derivation: var_blend_spl_sur : blend_spl_sur : spl_sur : subtrans_object :
subtype_object : —
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Data Elements: prim

Description:

prim

ctrl

svid
svid
prim
prim
ctrl

prim

prim
prim

subtype_start
write sv id

if_cond

blend_spl_sur
curve type
newline
logical

if cond

logical

newline
subtype_end

Left curly braces, “{" or Tag 15
save identifier for this particular
subtype

if rb_envelope and
save_version_number is less than
BL_ENV_SF_VERSION, system
error withBAD_SAVE_FORMAT
Generic blend surface data
Slicing plane curve

Either “concave” or “convex”

if save_version_number is greater
than or equal to
BL_ENV_SF_VERSION

Either “rb_snapshot” or
"rb_envelope”

Right curly braces, “}” or Tag 16

Implementation of the base class for variable radius and other nonpipe

blends.Derived fromblend_spl_sur. This class name does not appear in

the save file, but is a base class for other subtype identifiers that do appear

in the save file. The flatgb_snapshot” or “rb_envelope” indicates which

evaluator method was used.

var_Ccross_section

Purpose:

Derivation:
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var_radius

Data Elements: ctrl if cond if save_version_number is less
thanCONSISTENT_VERSION
prim integer form_data
ctrl else
enum cross_section_forms Form
ctrl if_cond if cross section form is set to
thumbweights
prim real Left thumbweight
prim real Right thumbweight
ctrl else if cond if cross section form is set to round
chamfer
prim logical “no_radius” or “radius”
ctrl if_cond if height saved
svid var_radius Round height specification
Description: The cross section of a blend surface corresponds tepiaeameter of the
surface. When evaluating the surface, a slice is taken at the given
v-parameter, and then that slice is evaluated ai-ffarameter.
During the initial construction of the blend surface geometry, the cross
section is irrelevant. It first comes into play when the blend surface is
intersected with other faces.
Only circular cross sections are available in standard blending. The
Advanced Blending Component allows other shapes. Parameterization
runs from O to 1, and that covers the whole section.
var_radius
Purpose: Defines variable radius information for a variable radius blend.
Derivation: var_radius : —
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Data Elements:

Description:

enum rad_form_ents

prim logical

prim real

prim real

ctrl if_cond

svid var_rad_two_ends
ctrl if cond

svid var_rad_functional
ctrl if cond

svid var_rad_rot_ellipse
ctrl if cond

sv id var_rad_fixed_width

Form

Either “uncalibrated” or
“calibrated”

Radius start parameter

Radius end parameter

if radius form is set to two ends
Specific radius data

if radius form is set to functional
Specific radius data

if radius form is set to elliptical
Specific radius data

if radius form is set to fixed width
Specific radius data

This class defines a variable radius. Start and end parameters must always
be set to something reasonable, even if it's not calibrated. The parameter
range of an edge being blended is reasonable.

“vblend”

Purpose:

Derivation:

Defines the vertex blend attribute.

ATTRIB_VBLEND : ATTRIB_BLEND : ATTRIB_SYS : ATTRIB : ENTITY

Data Elements: prim real Bulge

ctrl if cond if save_version_number is less
thanCONSISTENT_VERSION

prim integer Continuity
ctrl else
enum bl_continuity Continuity

Description: Refer to purpose.

“VECH

Purpose: Composes a law mathematic function that is a vector of arbitrary
dimensions.

Derivation: vector_law : multiple_law : law : —
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Data Elements:

Description:

prim string The word “VEC” followed by
something in parenthesis appears
somewhere within this double
quoted string.

This law is a way of combining several sublaws, each of one dimension,
into a single law that has several dimensions. All sublaws have to return
one dimensional items, although they can have multiple input items.

“vector_attrib”

Purpose:

Derivation:

Defines a generic attribute that contains a vector.

ATTRIB_GEN_VECTOR : ATTRIB_GEN_NAME : ATTRIB_GENERIC :
ATTRIB : ENTITY : —

Data Elements: prim  vector Value
Description: Refer to the Purpose.
“vertedge”
Purpose: Contains a list of edge pointers.
Derivation: ATTRIB_VERTEDGE : ATTRIB_SYS : ATTRIB : ENTITY : —

Data Elements:

prim integer Number of edges
ctrl repeat Repeat for the number of edges
prim $rec_num Pointer to record in save file for an

edge which use vertex

Description: This is used to contain the edge pointer list if there should be more than
onepointer. At nonmanifold vertices, there should be a pointer to an edge
in each separable manifold region.

“vertex”
Purpose: Represents an end of BDGE.
Derivation: VERTEX : ENTITY : —
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Data Elements:

Description:

prim $rec_num Pointer to record in save file for an
edge which uses vertex
prim  $rec_num Pointer to record in save file for

point at which vertex lies

A VERTEX embodies the user’s view of a corner ¢#e&CE or the end of
anEDGE. It refers to arAPOINT in object space and to the groups of
EDGEs that it bounds. AIEDGES in each group can be found by
following pointers through thEOEDGES.

TheVERTEX may contain pointers to multiplEDGESs to provide access
to all theEDGEs at theVERTEX, such as when a body is nonmanifold at
aVERTEX, or when an unembedd&®dGE dangles from & ERTEX of

an otherwise well-formed solid.

If all the EDGESs at theVERTEX areWIRE (each adjacent to rfeACES)

or if all are embedded (each adjacent to BACEs and in one manifold
group), theVERTEX will contain a pointer to a singlEDGE. The others
can be found by following the next, previous, and partner pointers of the
COEDGEs of theEDGESs as appropriate fWIREs or embeddeBDGES.

7  ‘“vertexblendsur”

Purpose:
Derivation:

Data Elements:

Description:

Defines the vertex blend surface class.

VBL_SURF : spl_sur : subtrans_object : subtype_object : —

prim  subtype_start Left curly braces, “{” or Tag 15

prim  write svid save identifier for this particular
subtype

prim integer Number of boundaries

ctrl repeat Repeat for the number of
boundaries

svid BDY_GEOM Boundary geometry

prim integer Grid size

prim  real Fit tolerance

prim  subtype_end Right curly braces, “}” or Tag 16

This class defines the vertex blend surface class. It is defined entirely by
the nboundaries that make it up.

7—68 Save ldentifiers R thru Z SAT Formate 4.0



Spatial Technology Inc. “vertex_template”

“vertex_template”

Purpose: Represents the data to be generated at a facet node.

Derivation: VERTEX _TEMPLATE : ENTITY : —

Data Elements: svid af node_mapping Data types to be generated for each
vertex

Description: Every node of a facet contains its coordinates. In addition, a node contains

a pointer to an array of additional fields. These fields are defined by the
vertex template.

WCS
Purpose: Defines the WCS class.
Derivation: WCS : ENTITY : —
Data Elements: prim  transform Transform to get to model space.
Description: A WCS is used to define a transform which maps input into the coordinate
system of the model.
“Wire”
Purpose: Represents a collection BDGES.
Derivation: WIRE : ENTITY : —
Data Elements: prim $rec_num Pointer to record in save file for
next wire in body, shell or subshell
prim  $rec_num Pointer to record in save file for
first coedge in wire
prim $rec_num Pointer to record in save file for
body or shell containing wire
ctrl if _cond if save_version_number is greater

than or equal to
WIREBOOL_VERSION

prim $rec_num Pointer to record in save file for
subshell containing wire
prim logical (“out” “in”) Containment of wire
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Description: A WIRE represents a connected collectioEDIGES, and is owned by a
BODY or aSHELL. WIREs stand for construction points and bounded,
unbounded or semi-bounded curves. They can represent open or closed
profiles, and also general wireframe models that are “unsurfaced”; i.e.,
have nd~ACEs.

“WIRE”"

Purpose: Composes a law mathematic function that returns the positions of the
defining a wire.

Derivation: wire_law : unary_data_law : law : —

Data Elements:

Description:

prim string The word “WIRE” followed by
something in parenthesis appears
somewhere within this double
quoted string.

A wire is parameterized from 0 to the length of the wire. This symbol
returns the position of the wire’s component edges. The parameterization
has been linearly scaled to match the total length of the edge.

ACIS parameterization is not the arc length. The wire law returns the
position as a function of arc length, in as much linear scaling as the
subedges can accomplish. In the case of lines and arcs, the
parameterization is exactly the arc length. Curves which are not
parameterized with constant speed may have some variance internal to
them. All curves other than arcs and lines have non-constant speed.

“WIRE#"

Purpose:

Derivation:

Composes a law function with a tag for a wire used as an input argument.

wire_law_data : path_law_data : law_data : —
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Data Elements: prim string The word “WIRE” followed by an

Description:

SAT Formate 4.0

integer appears somewhere within
this double quoted string.

prim integer An integer greater than 0. It
indicates how many law data
support items there are.

ctrl repeat Repeat the next steps for each law
data support item.
prim string This is a double quoted string with

one of the words: “TRANS”,
“EDGE”", “SURF”, or “WIRE".

ctrl if _cond If the string is the double quoted
"WIRE”

prim integer Number for how many curves are
in the wire.

ctrl repeat For every curve in the wire, repeat

the next four steps: take care of the
curve type, the starting point, the
scale factor, and the interval.

sv id curve type Save the underlying curve for this
edge.

prim real Starting point with respect to the
curve.

prim real Scale factor to convert to
arc-length parameterization.

prim interval Complete interval for the curve,
which is its starting and ending
points.

Some law functions, such a&e anddwire, accept wires as input
arguments.

When a wire is used as input into a law function, it is always followed by
an integen that specifies its index into the input argument list. The index
numbering starts at 1. For any given index nunmbéne argument list has
to contain at least arguments.

A law expression witlwirel andlawl followed by a wire and a law is
invalid, because each is requesting a different argument type as the first
element of the argument list. To correct this problem, specify the ordering
of the arguments in the input argument list (e.g., law and then wire) and
then specify the index number (ewire2 andlawl).
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A wire law is parameterized by the arc length to be equal to the arc length
at the end points. Thus, parameterization works to the ends of edges but
not to the middle of an edge unless the edge has a constant speed, such as
straight lines and circles. The parameter spacing on edges with
non-constant speeds is not even.

HX”

Purpose:

Derivation:

Data Elements:

Description:

Composes a law function that uses the identity law to take and return the
first input argument.

identity law : law : —

prim  string The character “X” not already part
of another word appears
somewhere within this double
guoted string.

Most law functions accept numbers as input arguments. This is
accomplished using the identity laved., x, u, andt are the same2, v,
andv are the same; ara8 andz are the same.

A law expression witlal andlawl followed by a number and a law is

invalid, because each is requesting a different argument type as the first
element of the argument list. To correct this problem, specify the ordering
of the arguments in the input argument list (e.g., number and then law) and
then specify the index number (exyandlaw2, or e.g.al andlaw?2).

“xedge”

Purpose:

Derivation:

Data Elements:

Description:

Attaches to cross edges of the blend sheet, recording the blended edge
giving rise to the face on one side of the cross edge.

ATTRIB_XEDGE : ATTRIB_BLINFO : ATTRIB_SYS : ATTRIB : ENTITY

prim No data This class does not save any data

This class attaches to cross edges of the blend sheet, recording the blended
edge giving rise to the face on one side of the cross edge. This is used
internally duringblendl, but it should be removed from the sheet at the

end of this stage.
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“xvert”

Purpose: Implements the derived blend attribute for flagging a blend sheet pointed

vertex.

Derivation: ATTRIB_XVERT : ATTRIB_BLINFO : ATTRIB_SYS : ATTRIB : ENTITY

Data Elements: prim No data This class does not save any data

Description: This class implements the derived blend attribute for flagging a blend

sheet pointed vertex.
“xverted”

Purpose: Defines an attribute to be attached to point vertices of the vertex blend

sheet.

Derivation: ATTRIB_XVERTED : ATTRIB_BLINFO : ATTRIB_SYS : ATTRIB :

ENTITY : —
Data Elements: prim No data This class does not save any data
Description: This class defines an attribute to be attached to point vertices of the vertex 7
blend sheet, pointing to the associated edge that was blended with a zero
radius blend.
“YH

Purpose: Composes a law function that uses the identity law to take and return the

second input argument.

Derivation: identity_law : law : —

Data Elements: prim  string The character “y” not already part
of another word appears
somewhere within this double
guoted stringy, a2.

Description: Most law functions accept numbers as input argumehi, u, andt are

the sameaz2, v, andy are the same; ara8 andz are the same.
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“ZH

Purpose: Composes a law function that uses the identity law to take and return the

third input argument.

Derivation: identity_law : law : —

Data Elements: prim  string The character “Z” not already part
of another word appears
somewhere within this double
guoted string.

Description: Most law functions accept numbers as input argumehi, u, andt are

the samea2, v, andy are the same; ara8 andz are the same.
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