Creation Date 10/21/94
O METAFILE HEADER fion Date 0/2%/ 4D
Par ent
3 3DVF
Hierarchy
TYPE|—
Binary: 3DV 0x33444D46 Ascii: 3DMetafile
16
Size
PARENT | | none
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Uns16 maj or Ver si on » The metafile header isthefirst object to appear 3Dwetafile (
Uns16 m nor Ver si on in any metafile, 10 # version
Met af i | eFl ags fl ags » Metafile versions of 1.x are expected to maintain Nor nal
Fil ePointer  tocLocation some degree of compatibility. toc>
* Flagsindicate to a general degree of how the file )
+ As of this release: is structured or should be read. )

maj or Ver si on
m nor Ver si on

¢ The final

maj or Ver si on
m nor Ver si on

=0
=38
rel ease of the netafile wll

1
0

« MetafileFlags bitfield is:

be:

toc: Tabl e Contents (

A databasefileindicates that the metefileisa
library, and all objectsthat are “shared” appear in the
table of contents.

A stream fileindicates that no references exist in
the metafile, so that a parsing program may discard
encountered data when it is through with it.

If the toc location (Table of Contents location)
isSNULL, the entire file must be parsed to find a
Table Of Contents.

Bi nary Text

0x00000000 Nor nal

0x00000001 Stream

0x00000002 Dat abase
SUBOBJECTS

none




O BEGlN GROUP Creation Date 2/24/95 4D

Mod Date 3/1/95

Parent

Hierarchy s

TYPE

Binary: bgng 0x62676E67 AscCii: Begi nGoup

si zes of contained objects + (8 * nunber of child objects)

SIZE

PARENT || special

OBJECTS

DATA FORMAT DESCRIPTION EXAMPLE

SU O The begin group object isused similarly to the Begi nG oup ( DisplayGoup ( ) )
container object, except it is used as the starting Triangle (001000010)

BUBJECTS delimiter for agroup. This allows a naive parser to Translate (1123)

traverse a metafile without special casing the many Sphere ()
types of groups that appear in the metafile spec. It~ End&oup ()
also alows for a single mechanism that is used to Begi n@ oup (

deCIareagrOUp' QO deredDi spl ayGoup ( )

. D spl ayGoupState ( DoNot Draw )
Please note that all objects of type “group” MUST be

contained in abegin group, to alow them to be Triangle (001000010)
identified as starting a group. Translate ( 12 3)
Sphere ()
EndG oup ( )

Begi nGoup ( InfoGoup () )
Cstring ( “Copyright (c) 1995 )
EndG oup ( )




@ CONTAINER

TYPE

Creation Date 10/27/94 4 D
Mod Date 1/24/95
Parent
Hierarchy s
Binary: cntr O0x636E7472 Ascii: Cont ai ner

SIZE

si zes of contained objects + (8 * nunber of child objects)

PARENT || special
OBJECTS

DATA FORMAT DESCRIPTION EXAMPLE

SU O * Used to bind objects together to form asingle Cont ai ner (

object. Box ()
BUBJECTS » Container objects always contain other objects. Cont ai ner (
speci al » Thefirst object in the container is called the “root” AttributeSet ()
DffuseColor ( 10 1)

object, and sets the scope of the remaining objectsin

the container, called “subobjects.”

* In general, the “root” object instantiates the object
with its default values, and subobjects append
information to the original “root” object.

* There is one exception to these encapsulation rules,
whichis*“group” objects. Although “group” objects
contain alist of other objects, they are delimited with
another SDMF object, the end group object.

)




O Enp GroupP S 4b
Tvee Hioarehy 30V

Binary: endg Ox656E6467 Ascii: EndG oup

0
SzE
PARENT | | none
OBJECTS

No DATA DESCRIPTION EXAMPLE

¢ Groups should be arranged into non-overl appi ng
pairs of BeginGoup ( group type/data ) and an
“EndG oup” obj ect.

e Al groups nmust be arranged into DAGs. (no cycles

are pernmitted)

SUBOBJECTS

none

This object isused as adelimiter for al group
objects.

# Enpty group
Begi NG oup ( OrderedDi splayGoup () )
EndG oup ( )

# Qoup containing 1 object
Begi NG oup ( DisplayGoup () )
Translate ( 12 3)

Sphere ( )
EndGoup ( )

# Inline group referenced el sewhere

REDCol or :
Begi NG oup (
D spl ayGoup ( )
D splayGoupState ( Islnline)
)
Cont ai ner (
AttributeSet ()
D ffuseColor ( 1 00)
)
EndGoup ( )

Begi nGoup ( DisplayGoup () )
Reference ( 1 ) # REDCol or
Cone () # Cone is RED

EndG oup ()

toc: Tabl et Contents (
next TGC> -1 2 0 12
1
1 REDCol or >

)




O REFERENCE

Creation Date 10/21/94 4 D
Mod Date 1/24/95

TYPE

Parent

Hierarchy s

Binary: rfrn 0x7266726E Ascii: Reference

SIZE

PARENT may be substituted for any Shared object
OBJECTS

DATA FORMAT DESCRIPTION EXAMPLE
Uns32 refl D The reference object isused to instantiate an object Reference ( 23 ) # internal reference

« if refID =0, nust contain subobjects

e if refID> 0, a TOC nust exist in current
metafile that contains reflD s resolution

e This refIDis resolved in the current netafile
unl ess a Storage subobject is found in the

Ref er ence

SUBOBJECTS

1 Storage object (optional)

multipletimesin ametafile. .
toc: Tabl et Contents (

It may be substituted anywhere in the metafile for next1ac> 35 -1 0 12
another “Shared” object. Only shared objects may 20 Car Fr ame>
be referenced. 21 Axle>

- Weel
References are resolved in the Table Of 23 Vheel O Gar>

Contents. If a*“Storage” object is specified asa y
subobject, it is assumed that the referenceis
external to the current metafile, and should be Contai ner ( # external reference

resolved in that external storage’ stable of contents. Reference ( 23 )
Uni xPath ( “parts/car.eb” )

)




O TABLE OF CONTENTS Creation Date 10/24/94 q4n

Parent

Hierarchy s

TYPE

Binary: toc 0x746F6320 AscCii: Tabl eOf Contents

28 + (tocEntrySize * nEntries)

SIZE

PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Fi | ePoi nter next TOC The table of contents provides a means of 3DMetafile (
Uns32 r ef Seed resolving references within afile. The “nextTOC” 10
I nt 32 t ypeSeed file pointer points to the next table of contentsin Nor nal
Uns32 tocEnt ryType the file, or is NULL if no other table of contents  toc>
Uns32 tocEntrySize exists. i) 23:
Uns32 nEntries o ) l\gZh (
TOCEntry tocEntries The reference seed indicates the next available 45 # nvertices
referenceid available for reference objects. Itisan
« refSeed > 0 unsigned positive number that isincremented with
+ typeSeed < 0 each addtional referencein afile. It isalways one Reference ( 1)
e tocEntryType = 0 or 1 more than the maximum reference seed in afile. Arrows:
e tocEntrySize = 12 or 16, based upon tocEntryType Begi nGroup ( DisplayGoup () )
- the TOCEntry structure is: The type seed indicates the next available type ID Cone ()
- tocEntryType O, tocEntrySize 12 is: available for type objects. It is a negative number Scale (1 0.2 0.10.2)
that is decremented with each additional typein a Qlinder ()
Uns32 reflD file. Itisalways onelessthan the minimumtype ~ Ed@oup ()
Fi | ePoi nter obj Location seed in afile. Reference ( 2)
Reference ( 4)
- tocEntryType 1, tocEntrySize 16 is: The tocEntryType and tocEntrySize are aset of 1ype ( -1 “Joe’s Garage: Repai rH story” )
paired values which indicate the size and type of e
Uns32 refl D information stored in atocEntry.
Fi | ePoi nt er obj Location -1 ( “Jint “Fixed lug nut” 0.23 0.2 1.2)
bj ect Type obj Type The tocEntries are sorted by reference ID, in
increasing order, to allow fast searching of thetable toc:
of contents. Tabl ef Contents (
next TOC>
SUBOBJECTS 5% ref Seed
-2 # typeSeed
none 0 12 # tocEntry Type/ S ze
3 # nEntries
1 box23>
2 Arrows>

4 GeonB4>




Creation Date 10/24/94
O TYPE Mod Date 1/24/95 4 D
Parent
; 3DVF
Hierarchy
TYPE|—
Binary: type 0x74797065 | Ascii: Type

4 + sizeof (String)

SIZE

PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Int32 typelD A typedefinition isused to declareacustom data ~ Type (
String owner type. A type definition may appear anywherein a -1

e typelD< 0
¢ owner string

file, however, the custom type must be encountered
before the custom object of that type is encountered.. )

All custom typesin the metefile are negative

SUBOBJECTS

numbers, and the typel D field beginsat -1 and is
decremented for each additional type. Only

none

2147483648 (or 2"31) custom types are permitted in )
asingle metdfile.

The owner string is an SO 9070 registered owner
string. Owner strings are unique globally for each
type of custom data.

In the binary and text metafile, the typel D isused as
the object type later in thefile.

“Joe’'s Garage: Bol t Data”

_l(

-2.3 34 # Stress (kPA area)




O FACE ATTRIBUTE SET LiIsT

Creation Date 10/21/94 4 D
Mod Date 3/15/95

Par ent - '
Hierar chy Data, AttributeSetList
TYPE|—
Binary: fasl 0x6661736C Ascii: FaceAttributeSet Li st

12 + nindices * sizeof(Uns) + padding

Size

PARENT ALWAYS: Box, Ceneral Pol ygon, Mesh, TriGid
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Uns32 nbj ect s The face attribute set list specifies alist of Cont ai ner (
Packi ngEnum packi ng attributes to be attached to a set of faces determined Box ()
Uns32 nl ndi ces by the parent’s topology. Gont ai ner ( ,
Uns32 i ndi ces[ nl ndi ces] FaceAttributeSetList (
nObj ectsindicates the total number of objects being o netude 2

* nObj ects nust match parent val ues

* Packi ngEnum i s:

Bi nary Text
0x00000000 I ncl ude
0x00000001 Excl ude

« 0 <indices < nOvjects

SuBOBJECTS

many AttributeSet (order-dependent)

mapped to.

Contai ner ( # assigned to O
AttributeSet ()
D ffuseColor ( 1 00)

packing indicates how AttributeSet objects are
mapped to indices. I nclude packing lists the face
indices, in sequential order, of those facesto be )

assigned face attribute sets. Exclude packing lists Contai ner ( # assigned to 1
the face indices, in sequential order, of those faces to AttributeSet ()

NOT be assigned face attribute sets. ) DiffuseColor (00 1)
So, for example, supposing nObjects was 5, )

Include packing with a list of 3 indices after it )

means that there are 3 subobjects, each assigned to

theindices in their order. Exclude packing with a m;i' ?e; (
list of 3indices after it means there are 2 attribute Cont ai ner (
sets subobjects, assigned to the indices NOT in the FaceAttributeSetList (
excludelist, in order. 6 Excl ude 2
24

The face attribute set list is padded to the nearest
long word. Container ( # assigned to 0
AttributeSet ()

Thevaluesinindices always appear in increasing DiffuseColor ( 100)

order. Cont ai ner ( # assigned to 1

AttributeSet ()

If & packing value other than Include or Exclude DiffuseColor ( 11 0)

isfound, this object and its subobjects should be )

ignored. Container ( # assigned to 3

AttributeSet ()
D ffuseColor ( 10 1)

)

Container ( # assigned to 5
AttributeSet ()
D ffuseColor ( 00 1)

)

)
)




O GEOMETRY ATTRIBUTE S=T LIsT

Creation Date 10/21/94 4 D

Mod Date 3/15/95

Parent ] ‘
Hierarchy Data, AttributeSetList
TYPE|[—
Binary: gasl 0x6761736C AsCii: Geomet ryAttribut eSet Li st

12 + nindices * 4 + padding

Size

PARENT ALVAYS: Pol yLI ne

OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Uns32 nQbj ect s The geometry attribute set list specifies alist of Container (
Packi ngEnum packi ng attributes to be attached to a set of geometric entities ~ Pol yLine (
Uns32 nl ndi ces determined by the parent’ s topology. 3
Uns32 i ndi ces[ nl ndi ces] 1023
Currently, only the PolyL ine primitive uses this P
+ nQbjects nust match parent val ues object. Each attribute set is mapped to aline ) ‘
segment in the PolyL ine. Cont ai ner

¢ Packi ngEnum descri bed in FaceAttributeSetLi st

Packing for this object isidentical to the other

SU BOBJECTS attribute set lists.

many AttributeSet (order-dependent)

GeonetryAttributeSetList (
3 Exclude 1 1

)

Cont ai ner ( # segnment 0
AttributeSet ()
DiffuseColor ( 1 00)

)

Cont ai ner ( # segnent 2
AttributeSet ()

D ffuseColor ( 00 1)

)

)




O VERTEX ATTRIBUTE SET LisT Creation Date 10/21/9¢ q4n

Par ent ] ‘
Hierarchy Data, AttributeSetList
TYPE|[—
Binary: vasl 0x7661736C Ascii: VertexAttributeSetLi st

12 + nindices * sizeof(Uns) + padding

Size

PARENT ALWAYS: General Pol ygon, Line, Mesh, Polygon, PolyLine, Triangle, TriGid
OBJECTS

DATA FORMAT DESCRIPTION EXAMPLE
Uns32 nQbj ect s The vertex attribute set list specifies a list of Cont ai ner (
Packi ngEnum packi ng attributes to be attached to a set of vertices Triangle (
Uns32 nl ndi ces determined by the parent’ s topology. 000
Uns32 i ndi ces[ nl ndi ces] 020
Packing for this object is identical to the other ) 002
« nObj ects nust match parent val ues attribute set lists. Container (
VertexAttribut eSet Li st
» Packi ngEnum described in FaceAttributeSetLi st er3 Eﬁd u:jle 3 ¢ et
)
Container ( # vertex 0
SUBOBJECTS nuaiver (% vert

. D ffuseCol or 000

many AttributeSet (order-dependent) ( )

Contai ner ( # vertex O
AttributeSet ()
DiffuseColor ( 00 1)

Contai ner ( # vertex O
AttributeSet ()
DiffuseColor ( 0 10)

)

)
)




O CAMERA PLACEMENT e DA 124195 4b

Parent
Hierarchy Dat a, CaneraDat a
TYPE|—
Binary: cnpl 0x636D706C AsCii: CaneraPl acenent
36

Size

PARENT ALWAYS: Canera objects: ViewAngl eAspect Canera, ViewPl aneCaner a,
O t hogr aphi cCaner a

OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Poi nt 3D | ocation The camer a placement specifiesthe location and ~ Contai ner (
Poi nt 3D poi nt Of I nt er est orientation of the camerain space, by a camera @t hogr aphi cCarera (
Vector3D upVect or location, apoint of interest, and an up vector. -1-111
This placement locates and orients the camera, and Carrer aFt acerrent (
+ upVector O (pointOflnterest - |ocation) greélir:]%%rsgeécdemwhlch the rest of the parameters 10 0 0 # located al ong X axi s

00O # point of interest is origin

¢ |upVector| = 1.0 010#VYisup

If the up vector is not of unit length upon reading, )
« Default Values: it should be normalized by the reading program. )
0 01 # location
0 0 0 # pointOfinterest The camer a placement is affected by the current
0 1 0 # upVector transformation state in a hierarchy. The location
and point of interest are multiplied by the current
transformation directly, and the up vector is

multiplied by the current transformation minus any

SU B OB JECTS trandation component of the transform, and

unitized.

none The camera vector is defined as:

camera vector = (pointOflnterest - location)



© CAMERA RANGE

Creation Date 10/21/94 4 D
Mod Date 3/15/95

Parent

Hierarchy Dat a, CanerabData

TYPE

Binary: cnrg 0x636D7267

Ascii: Camer aRange

SIZE

PARENT ALWAYS: Canera objects: ViewAngl eAspect Canera, ViewPl aneCaner a,

OBJECTS O t hogr aphi cCaner a

DATA FORMAT

DESCRIPTION EXAMPLE

Fl oat 32 hi t her
Fl oat 32 yon

e 0 < hither < yon
e default is:

hither ¢
yon o

SUBOBJECTS

none

The camer a range affects the clipping of the Cont ai ner (

viewing frustum. O t hogr aphi cCanera (
-1-111

Thisis used to bound the range of the set of objects )

| Caner aRange (
of interest. 0.1 2 # hither, yon

Hither isthe frontmost clipping plane (sometimes )

referred to as “near”), yon is the backmost clipping
plane (sometimes referred to as “far”).

Each of these distances is measured along the
camera vector, described in the Camera
Placement object.




@ CAMERA VIEWPORT

Creation Date 10/21/94 4 D
Mod Date 3/15/95

Parent
Hierarchy Dat a, CaneraDat a
TYPE|—
Binary: cmvp 0x636D7670 AsCii: CaneraVi ewPort
16

SIZE

PARENT ALWAYS: any Canera object:
OBJECTS O t hogr aphi cCaner a

Vi ewAngl eAspect Canera, Vi ewPl aneCaner a,

X (10

DATA FORMAT

DESCRIPTION

EXAMPLE

Point2D origin
Float32 width
Fl oat 32 hei ght

e« -1 <origin.x
e -1 <originy
¢« 0 <width <2

ININ
=

0 < height <2
Default is:

-1 1 #origin
2 # width
2 # hei ght

The camera viewport specifies a rectangular
region of the viewing frustum to which theimageis
clipped. Effectively the view port may be used to
zoom in on a particular feature of an image.

The view port uses the cartesian coordinate system,
with Y towards the top of the screen, X to the right,
and Z coming towards the viewer, as shown in the
diagram.

SUBOBJECTS

none

Cont ai ner (

O t hogr aphi cCarera (
-1-111

CaneraViewPort ( # zoomto 200%
-0.50.511
)




O BoTtTtoMm CAP ATTRIBUTE SET Creation Date 1012154 (s

Parent
Hierarchy DiLE,  CpiEe
TYPE|—
Binary: bcas 0x62636173 Ascii: BottonCapAttribut eSet

Size

PARENT ALWAYS: Cone, Cylinder

OBJECTS
No DATA DESCRIPTION EXAMPLE
This object simply allowsthe attributes associated ~ 3Dwetafile ( 1 0 Normal toc> )
SUBOBJECTS with the bottom cap of a Coneor Cylinder tobe  Container (
encapsul ated. Cone ()
Caps ( Bottom)

1 AttributeSet (optional) Cont ai ner (

Bott onCapAttributeSet ( )
capCol or: Contai ner (
AttributeSet ()

Presence of a bottom cap attribute set does not
neccessarily mean the bottom cap is drawn.

The Caps object determines whether the Cone and DiffuseColor ( 100 )
Cylinder caps are drawn or not. )
)
)
Cont ai ner (
Cone ()
Caps ( Bottom)
Cont ai ner (

BottonCapAttributeSet ( )
Ref erence (1)
)
)

toc: Tabl et Contents (

1 capCol or >
)




Creation Date 10/21/94
O CAPS Mod Date 1/24/95 4 D
Parent
Hierarchy Dt& Capbata
TYPE|—
Binary: caps 0x63617073 Ascii: Caps
4
SizE
PARENT ALWAYS: Cone, Cylinder
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
CapsFl ags caps In the binary file, the upper 28 bits of the caps Cont ai ner (

e CapsFl ags is defined as:

Bi nary Text
0x00000000 None
0x00000001 Bott om
0x00000002 Top

e Default is:
None

SUBOBJECTS

none

bitfield should beignored. In thetext file, unknown ~ Oylinder ()
bitfield strings should be skipped. The defaultcaps ~ @ps ( Bottom| Top )
value is 0, or None. )

Container ( # Cone with a blue bottom
Cone ()
Caps ( Bottom)
Cont ai ner (
Bott onCapAttributeSet ( )
Cont ai ner (
AttributeSet ()
DiffuseColor ( 00 1)
)
)

The Top cap bit (Iabel) isignored in the Cone.




@ FAcCE CAP ATTRIBUTE SET Greation Date 10121194 ab

Parent
Hierarchy DiLE,  CpiEe
TYPE|—
Binary: fcas 0x66636173 Ascii: FaceCapAttri but eSet
0

Size

PARENT ALWAYS: Cone, Cylinder

OBJECTS
No DATA DESCRIPTION EXAMPLE
SU O Attaches aset of attributesto theface“cap” of the ~ Contai ner (
cone and cylinder primitives. For the cone, it's Cone ()
BUBJECTS indicated in the diagram. gpts ( Botzom)

nt al ner

1 AttributeSet (optional) FaceCapAt tributeSet ( )
Cont ai ner (

AttributeSet ()
D ffuseColor ( 0.2 0.9 0.4)
)
)
)



O Top CAP ATTRIBUTE SET eI AOEeS

Mod Date 4/4/95

Par ent
Hierarchy DiLE,  CpiEe
TYPE|—
Binary: tcas 0x74636173 AscCii: TopCapAttri but eSet

SIZE

PARENT ALVWAYS: Cyl i nder

OBJECTS
No DATA DESCRIPTION EXAMPLE
SU O Attaches a set of attributes to the top “cap” of the Cont ai ner (
cylinder primitive. oylinder ()
BOBJECTS ylinder p oirer )
1 AttributeSet (optional) Presence of atop cap attribute set does not Cont ai ner (

TopCapAttributeSet ( )

Cont ai ner (

AttributeSet ()

D ffuseColor ( 0.2 0.9 0.4)

neccessarily mean the top cap is drawn.

The Caps object determines whether the Cylinder
caps are drawn or not. )

)
)



O DispLAY GROUP STATE

Creation Date 10/21/94
Mod Date 4/7/95

b

Parent

Hierarchy 222

TYPE

Binary: dgst 0x64677374

Ascii: Di spl ayGroupSt at e

SIZE

PARENT
OBJECTS

ALWAYS: Di spl ayGroup, OrderedDi spl ayG oup

DATA FORMAT

DESCRIPTION

EXAMPLE

Di spl ayGroupSt at eFl ags traversal Fl ags
¢ DisplayG oupStateFlags is:

Bi nary Text

0x00000000 None

0x00000001 Inline
0x00000002 DoNot Dr aw
0x00000004 NoBoundi ngBox
0x00000008 NoBoundi ngSpher e
0x00000010 DoNot Pi ck

e default is:

Bi nary Text
0x00000000 None
SUBOBJECTS

This piece of datais a subobject only to objects of
type display group. It affects how a display _ ]
group is traversed. These flags allow any display BeginGoup ( DsplayGoup () )

group to have the following characteristics:

* To have“invisible” objects in a scene which may

act as user interface items, or may aid in bounding

complex geometries

* To have non-user interface items which may serve

only as decoration and should not be picked.

* To have agroup of shaderg/attributes which affects
the state as an inline group so it may be instantiated

and inherited in many parts of a hierarchy.

# to pick a chess piece by a box around it

PickiDstyle (1)
Begi nGroup (
D splayGoup ()
D spl ayG oupState ( DoNot Draw )

Scale ( 242)
Box ()
EndG oup ( )

Cont ai ner (
D splayGoup ()
D spl ayG oupState ( DoNot Pi ck )

)

Mesh ( # chess piece
56 # nVertices
0.20.30.5

)
EndG oup ( )
EndGoup ( )




i 3/15/95
O GENERAL POLYGON HINT e e S 1e/9e 4»
Parent
Hierarchy Data
TYPE|—
Binary: gpl h 0x67706C68 AscCii: General Pol ygonHi nt
4

SIZE

PARENT ALWAYS: Gener al Pol ygon
OBJECTS

DATA FORMAT DESCRIPTION EXAMPLE

Gener al Pol ygonHi nt Enum  shapeHi nt The GeneralPolygonHint gives a reading Cont ai ner (
application some hint of what shape ageneral General Pol ygon (

+ General Pol ygonHi nt Enum i s: polygon is. ;
Bi nary Text A “Complex” general polygon may contain 023
0x00000000 Conpl ex intersecting, concave, or convex polygons. 200
0x00000001 Concave )
0x00000002 Convex A “Concave’ general polygon contains no Gener al Pol ygonH nt ( Convex )

e default is:
Conpl ex

intersecting polygons, but contains 1 or more )
concave polygons.

SUBOBJECTS

A “Convex” general polygon indicates that all
contained polygons are convex and non-intersecting.

none




@ LIGHT DATA

Creation Date 10/21/94 4 D
Mod Date 10/27/94

Parent

j Dat a
Hierarchy
TYPE|—
Binary: | ght 0x6C676874 Ascii: Li ghtDat a
20

SIZE

PARENT ALVAYS: any Light: SpotlLight,
OBJECTS

Anbi ent Li ght, Poi ntLight, D rectionalLight

DATA FORMAT DESCRIPTION EXAMPLE
Bool ean  isOn Thelight data object affectsinformation abouta ~ Contai ner (
Float32 intensity light that is common among al lights. Anbi entLight ()
Col orRGB col or LightData (
A light may be on or off, may vary in intensity, or True
«0c<intensity <1 may have different colors. S

e Default is:
True # isOn
1.0 # intensity
111 #color

SUBOBJECTS

none

)
)




Creation Date 10/21/94
O MES_l CORNERS Mod Date 3/15/95 4 D
Parent
g Dat a
Hierarchy
TYPE|—
Binary: crnr 0x63726E72 AsCii: MeshCor ner s

4 + sizeof (corners[O0..nCorners-1])

S'ZE si zeof (MeshCorner) = 8 + nFaces * 4

OBJECTS

normal A

DATA FORMAT

DESCRIPTION

EXAMPLE

Uns32 nCor ners
MeshCor ner cor ner s[ nCor ner s]

¢« 0 < nCorners
* where MeshCorner is:

Uns32 vert exl ndex
Uns32 nFaces
Uns32 f aces[ nFaces]

* 0 < nFaces

SUBOBJECTS

nCorners AttributeSets (order-dependent)

Mesh Corners allow you to attach AttributeSets
to amesh vertex, to allow for attributes to be
associated with a particular face-vertex pair. This
may be used to allow sharp cornersin an object
(diagram above), to set different shading parameters
for adjacent faces, etc.

Mesh corners supplies a vertex index, alist of
face indices, and a vertex attribute set for each
corner.

The mesh cor ners object most often appearsinside
acontainer, and always has AttributeSet
subobjects. The first corner in the mesh corners
datais mapped to the first attribute set subobject,
the second corner to the second attribute set, etc.

Cont ai ner (
Mesh (

)

Cont ai ner (
MeshCor ners (
2 # nunCor ners

# Corner O

5 # vertexl ndex

2 # faces

25 26 # face indices

# Corner 1

5 # vertexl ndex

2 # faces

23 24 # face indices

Cont ai ner (
AttributeSet ()
Normal ( -0.2 0.8 0.3)
)
Cont ai ner (
AttributeSet ()
Normal ( -0.7 -0.1 0.4)
)
)
)




@ MEsH EDGES S e qn

Parent

Hierarchy 222

TYPE

Binary: edge 0x65646765 Ascii: MeshEdges

4 + sizeof (corners[0..nCorners-1])

S'ZE si zeof (MeshEdges) = 2 * sizeof (Uns)

OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Uns32 nEdges Mesh Edges allow you to attach AttributeSetsto Container (
MeshEdge edges[ nEdges] amesh edge. Mesh (
+ 0 < nEdges Y ou may attach mesh edgesto any edgeinthemesh ) )
« where MeshEdge is: that correspondsto aface edge. To specify and edge 7 2 e (
that should have an atribute set attached to it, Ponrdges (
Uns32 vertexlndexl include it as the nth edge the list of edges, and 01 # 15tgedge vert exI ndi ces
Uns32 vertexl ndex2 specify the attribute set as the nth attribute set 12 # 2nd edge vertexl ndi ces
subobject. )
Container ( /* 1st edge attribute set */
AttributeSet ()
SUBOB‘]ECTS DiffuseColor ( 0.2 0.8 0.3)
nCorners AttributeSets (order-dependent) Container ( /* 2nd edge attribute set */

AttributeSet ()
D ffuseColor ( 0.8 0.2 0.3)
)
)
)




@ NurB CuRrRVE 2D S 4

Parent

Hierarchy 222

TYPE

Binary: nb2c 0x6E623263 Ascii: NURBCurve2D

8 + 12 * nPoints + 4 * (order + nPoints)

SIZE

PARENT ALVAYS: Tri nCurves

OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Uns32 or der The NURB Curve 2D is a subobject of the
Uns32 nPoi nt s TrimCurves object, and supplies a2 dimensional
Rat i onal Poi nt 3D poi nt s[ nPoi nt s] curve to trim NURB Patches.
Fl oat 32 knot s[ order + nPoi nt s]
¢ 2 < order
¢ 2 < nPoints
¢« 0 < points[...].w (weights of points)
SUBOBJECTS

none




@ SHADER DATA

Creation Date 10/21/94 4 D
Mod Date 3/22/95

Parent

Hierarchy 222

TYPE

Binary: shdr 0x73686472

Ascii: Shader Dat a

SIZE

PARENT ALWAYS: any Shader

OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Shader UvBoundar yEnum  uBounds The shader data initializes boundary wrapping Cont ai ner (
conditions for a shader. Custonshader ( ... )

Shader UvBoundar yEnum  vBounds

e Shader UvBoundar yEnum i s:

Bi nary Text
0x00000000 W ap

0x00000001 O anp

e default is:
Wap Wap

SUBOBJECTS

none

ShaderData ( Wap danp )
)




i 10/21/94
© SHADER TRANSFORM I v i g
Parent
: Dat a
Hierarchy
TYPE|—
Binary: sdxf 0x73647866 Ascii: shader Transf orm
64

SIZE

PARENT ALWAYS: any Shader
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Matrix4x4  shader Transform This transforms a shaded object into another world ~ Contai ner (
space coordinate system. It does not affect how the ;szr bITeSha?er ( ()
i i i ader Tr ansf orm
SUBOBJECTS object is drawn, or the current state of the hierarchy. aderTra
0100
none 0010
2341

)
)

Type ( -3 “Appl e: ATG 3DVar bl eShader” )
Cont ai ner (
-3(231.0-10)
Shader Tr ansf orm (
1000

N OO
w o
» PO
= OO




i 10/21/94
O SHADER UV TRANSFORM e e /15705 b
Parent
: Dat a
Hierarchy
TYPE|—
Binary: sduv 0x73647576 Ascii: Shader UVTr ansform
36

SIZE

PARENT ALWAYS: any Shader
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Matrix3x3  matrix The Shader UV transform alowstheuv’'sona Container (
geometric object to be transformed before shading Text ureShader ()
&J BOBJECTS OCCUrs. Shidgr ;N‘I’r ansf orm (
one This allows you to rotate atexture map, for example. 0290

)

Pi xmapTexture (

)
)




Creation Date 10/21/94
O TrRiM CURVES v
Parent
: Dat a
Hierarchy
TYPE|—
Binary: trm 0x74726D63 Ascii: Tri mLoop
0
SIZE
PARENT ALWAYS: NURBPat ch
OBJECTS
No DATA DESCRIPTION EXAMPLE
The Trim Loop subobject allows usersto attach Cont ai ner (
SLJBOBJECTS trimming loops to aNURB Patch. The Trim NURBPat ch ( )
L oop object contains no data, and servesonly asan 4 ‘; ‘; ‘(‘) ‘; u, Vl fzd%f | ”UT '\24 g 110' ”‘232 o1
many NURBCurve2D (or der - dependent ) Fnc?pwla_tlon of various 2-dimensional curves used 5501 1201 1051 2901
ortrimming. -2-201 -1-201 1-201 2-201
. . . 2-201 -1-201 1-201 2-201
The Trim loop object contains a sequence of 2 00001111000011114# knots
dimensional curves which are“ concatenated )
together to form aloop. The subobjects are Cont ai ner (
order-dependent. Each trim loop subobject should Trimoop ()
contain loops that are geometrically continuous, NURBQur ve2D (
meaning the first trim curve’ s end point ends at the e
next trim curve's starting point. )
NURBCQur ve2D (

In the metafile version 1.0, the only 2-dimensional
curve allowed isa NURBCurve2D.

In future releases of the metafile, we expect to add
additional types of 2d trim curves for trimming
NURBS.

)
)

)




@ IMAGE CLEAR COLOR Creation Date 120785 4D

Parent _
Hierarchy '@ Vi ewHi nt sDat a
TYPE|—
Binary: incc 0x696D6363 Ascii: | maged ear Col or
12

SIZE

PARENT ALVAYS: Vi ewHi nts

OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Col or RGB  cl ear Col or This specifies the preferred rgb color with should be 3Dwvetafile (1 0 Normal toc>)
used to clear the drawing area s background. Co?ﬂt amer ( 0
e nts
&JBOB‘]ECTS ImagedearColor ( 11 1) # white

)
none Box ()



O IMAGE DIMENSIONS

Creation Date 1/20/95 4 D
Mod Date 1/24/95

Parent _
Hierarchy '@ Vi ewHi nt sDat a
TYPE|—
Binary: i mdm 0x696646D Ascii: | mageDi mensi ons

SIZE

PARENT' ALVAYS: Vi ewHi nts
OBJECTS

DATA FORMAT

DESCRIPTION

EXAMPLE

Uns32 wi dth
Uns32 hei ght

0 < width
0 < height

.
.

SUBOBJECTS

none

The image dimensions specifies the preferred
image width and height in bits. It is a subobject of
the view hints, which aids an application in
determining how to display an image.

3Dwetafile ( 1 O Normal toc> )
Cont ai ner (
ViewH nts ()
I mageDi nensions ( 32 32 )
ImageearColor (1 11)
)
Rotate ( X 0.75)
Rotate ( Y 0.75)
Cont ai ner (
AttributeSet ()
D ffuseColor ( 1 00)
)
Box ( )




O IMAGE MASK S qn

Parent _
Hierarchy '@ Vi ewHi nt sDat a
TYPE|—
Binary: i mk 0x696D6D6D Ascii: | mageMask

12 + (rowBytes * height) + padding

SIZE

PARENT ALVAYS: Vi ewHi nts

OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Uns32 wi dt h Theimage mask is a bitmap that specifieshow an  3D\vetafile ( 1 0 Normal toc>)
Uns32 hei ght image's rendered pixels should be clipped. The Cont ai ner (
Uns32 r owByt es origin of the bitmap (the upper-l€ft) is aigned with ViewH nts ()
Endi anEnum bi t Or der the origin (upper l€ft) of the drawing area. | megeDi mensi ons (32 32 )
RawData i mage[rowBytes * height] Generally, the image mask and the image | mageC eartolor (11 1)
dimensions are used simultaneously to specify an ! nggeg/gs# ¢ )
; : : : ; PN - B wi dt h, hei ght
+ width, height in bits image which is partialy clipped. 4 # rowdytes
¢« 0 <wdth . . . Bi gEndi an # bi t O der
+ 0 < height The example to the right specifiessamask to clipa 0x000000000FFFF8000FFFFB000FFFF800
o ((Width >> 3) + ((width & 0x7) 2 1 : 0)) < 32x32 image. The application using this data uses 0XOFFFF8000FFFF8000FFFF8000FFFFFED
rowByt es this clip mask to only render to aclipped portion of a OxOFFFFFEOOFFFFFEOOFFFFFEOOFFFFFED
« Endi anEnum i s: custom document icon —in this case, the bitmap will 0XOFFFFFEOOFFFFFEQOFFFFFEOOFFFFFED
only draw inside of a“document” icon, providing a 0xOFFFFFEOOFFFFFEOOFFFFFEOOFFFFFED
Binary Text small preview in the Finder with ablack document OxOFFFFFEOOFFFFFEOOFFFFFEOOFFFFFED
0x00000000  Bi gEndi an icon. The image mask to the right was used to render 0x0061FFEDOF24FFE00EG4FFEDOF2AFFED
0x00000001 Littl eEndi an the example above. ) 0x0F24FFE00C1FFEOOFFFFFE000000000
)
SUBOBJECTS Potate ( X 0.25)
Rotate ( Y 0.23)
none Cont ai ner (
Torus (00.700011000000.7)
Cont ai ner (

AttributeSet ()
D ffuseColor ( 0.2 0.9 0.9)
)

)



@ AMBIENT COEFFICIENT Creaton Dwe 10121194}y

Par ent _
Hierarchy El ement, Attribute
TYPE|—
Binary: canb 0x63616D62 AsCii: Arbi ent Coef fi ci ent
4

SIZE

PARENT ALVAYS: Attri but eSet

OBJECTS
DATA FORMAT DESCRIPTION ExXAMPLE
Fl oat 32 anbi ent Coef fi cent The ambient coefficient describes the intensity of Container (
the ambient light that is reflected by a surface. AttributeSet ()
e 0 < anbientCoefficient < 1.0 ) Anbi ent Coefficient ( 0.7)
SUBOBJECTS

none



O Dirrust CoLOR oo 02 Hianeat 4D

Parent _
Hierarchy El ement, Attribute
TYPE|—
Binary: kdi f 0x6B646966 AsCii: DiffuseCol or
12

SIZE

PARENT ALVAYS: Attri but eSet

OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Col or RGB di f f useCol or The diffuse color indicates the amount of diffuse  Contai ner (
light reflected by a surface. AttributeSet ()

DffuseColor ( 100 ) # red
)

SUBOBJECTS

none



O HIGHLIGHT STATE Creation Date 10/21/94 O

Mod Date 3/15/95

Parent _
Hierarchy El ement, Attribute
TYPE|—
Binary: hi st 0x686C7374 Ascii: Hi ghl i ght State

SIZE

PARENT ALVAYS: Attri but eSet

OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Bool ean hi ghl i ght ed The highlight state attribute, when true, indicates Contai ner (
that the current attribute state is overridden with the H ghl i ghtSE vle (1)
current highlight style’s attribute set. The Cont ai ner
SU BOB‘]ECTS highlight state attribute allows various portions of AttributeSet ()
ageometry object to be highlighted for user DffuseClor ( 100) #RED
none interface, etc. while retaining the integrity of a ) )
geometry’s attribute set.
Cont ai ner (
Pol ygon (
3
012
000
0-12

)

Cont ai ner (
AttributeSet ()
D ffuseColor ( 012)
HghlightState ( True )
# pol ygon i s drawn RED
)
)



Creation Date 10/21/94
O NORMAL Mod Date 1/18/95 4 D

Par ent _
Migranalny o SnEi AT IR G
TYPE|—
Binary: nrm 0x6E726D6C Ascii: Nor mal
12

SIZE

PARENT ALVAYS: Attri but eSet

OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Vect or 3D nor mal If normal is not of unit length upon reading, it Cont ai ner (
should be normalized. (npi) Pol ygon (
e |normal| =1 5
The normal indicates the surface normal at avertex. 0.23423 0.56434 0.2312
)
SUBOBJECTS Contai ner
VertexAttributeSetList ( 5 Exclude 0 )
none Cont ai ner (

AttributeSet ()
Normal ( 0.8 -0.1-0.1)
)
)
)



O SHADING UV

Creation Date 10/21/94
Mod Date 3/15/95

b

TYPE

Parent _
Migranalny o SnEi AT IR G
Binary: shuv 0x73687576 Ascii: Shadi nguv

SIZE

PARENT
OBJECTS

ALVAYS: Attri but eSet

DATA FORMAT

DESCRIPTION

EXAMPLE

Paran2D shadi ngWv

e Any WV paranetrization is allowed, however,
shadi ng general ly occurs with the foll ow ng val ues.

0
0

.
.

< shadi ngUV. u
< shadi ngUV. v

1
1

ININ

SUBOBJECTS

none

The shading UV indicates an alternate UV to the

Surface UV for shading purposes.

Shading UV's are generally used by shadersthat )
affect appearance information, such as texture maps,
which dter the color on a geometric surface.

Surface UV’s are generally used for trimming.

AttributeSet ()
Shadinglw ( 0 0)




@ SPECULAR COLOR S 4

Parent _
Hierarchy El ement, Attribute
TYPE|—
Binary: kspc 0x6B737063 Ascii: Specul ar Col or
12

SIZE

PARENT ALVAYS: Attri but eSet

OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Col or RGB  specul ar Col or The specular color indicates the color of specular  Contai ner (
highlights on a surface. AttributeSet ()
DffuseColor ( 0.1 0.1 0.1 ) # near-black
&JBOBJECTS SpecularColor ( 11 1) # white
)
Sphere (
none 000
010
100
001

)



© SeeEcULAR CONTROL Creaton Date 10121/94 >

Parent _
Hierarchy El ement, Attribute
TYPE|—
Binary: cspc 0x63737063 Ascii: Specul ar Control

SIZE

PARENT ALVAYS: Attri but eSet

OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Fl oat 32 specul ar Cont r ol The specular control attribute indicates the power Contai ner (
to which the specular component of lighting AttributeSet ()
+ 0 < specul arControl computationsis raised. DiffuseColor ( 0.5 0.5 0.5) # near-bl ack
Specul arColor ( 0.5 ) # white highlights
Specul arControl ( 1) # larger highlight area
SUBOBJECTS )
Sphere ()

none



@ SURFACE TANGENT

Creation Date 10/21/94
Mod Date 3/15/95

b

Par ent _
Migranalny o SnEi AT IR G
TYPE|—
Binary: srtn 0x7372746E Ascii: SurfaceTangent
24

SIZE

PARENT ALVAYS: Attri but eSet
OBJECTS

DATA FORMAT

DESCRIPTION

EXAMPLE

Vector 3D parany
Vector3D paranV

The surface tangent attribute indicates the
direction of changing U and V on a surface.

SUBOBJECTS

none

Cont ai ner (
Mesh (

)

Cont ai ner (
VertexAttributeSetList (

)
Cont ai ner (
AttributeSet ()
SurfaceW ( 0.1 0.293)
Sur f aceTangent (
100
010
)
)




@ SURFACE UV

Creation Date 10/21/94 4 D
Mod Date 3/15/95

Par ent _
Migranalny o SnEi AT IR G
TYPE|—
Binary: sruv 0x73727576 AsCii: SurfacelV
8

SIZE

PARENT ALVAYS: Attri but eSet
OBJECTS

DATA FORMAT

DESCRIPTION

EXAMPLE

Paran2D surfaceWV

e Any WV paranetrization is allowed, however,

shadi ng general ly occurs with the foll ow ng val ues.

1
1

surfaceW

0 <
0 < surfacelWv

INIA

The surface UV indicates an alternate UV to the
shading UV for shading purposes.

Surface UV's are generally used for trim shaders.

Shading UV’s are generally used by shaders that

affect appearance information, such as texture maps,

which dter the color on a geometric surface.

SUBOBJECTS

none

Cont ai ner (
Mesh (

)

Cont ai ner (
VertexAttributeSetList (

)

)

)

200 Include 4 10 21 22 11

Cont ai ner (

)

AttributeSet ()
SurfaceW ( 0 0)

Cont ai ner (

AttributeSet ()
SurfaceW ( 0 1)

Cont ai ner (

AttributeSet ()
SurfaceWw (1 1)

Cont ai ner (

)

AttributeSet ()
SurfaceW (1 0)




i 10/21/94
) RANERHRENEY COLOR Cream BZ: 3/15/95 4D
Par ent _
Hierarchy El ement, Attribute
TYPE|—
Binary: kxpr 0x6B787072 Ascii: Transpar encyCol or
12

SIZE

PARENT ALVWAYS: AttributeSet
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Col or RGB transparency The transparency color indicates the degree of Cont ai ner (
light allowed to pass though the various channels Pol ygon (
SuBOBUJECTS (r.g,b) of asirface .-
one A color of (1, 1, 1) indicates completetransparency @ aner ( 0

(meaning 100% of the light behind an object is
allowed to pass through), a color of (0, O, 0)
indicates compl ete opacity (meaning no light passes
through an object.)

TransparencyColor ( 1 0 0)

)




@ GENERIC RENDERER Creaton Date 10/21/4 >

Par ent
Hierarchy Shared. Renderer Ref er encabl e
TYPE|—
Binary: gnrr Ox676E7272 AscCii: Generi cRenderer

SIZE

PARENT SOMETI MES: Vi ewHi nt's

OBJECTS
No DATA DESCRIPTION EXAMPLE
SU A renderer that doesn’t do anything, but may be Cont ai ner (
I for picking. ViewH nts ()
BOBJECTS used to accumulate state or for picking Mewints () O
none Vi ewAngl eAspect Canera (

)
Anbi ent Li ght ()
Cont ai ner (
AttributeSet ()
D ffuseColor ( 0.2 0.2 0.2)
)
)




@ INTERACTIVE RENDERER Creaton Dae 10121/94

Parent
Hierarchy Shared. Renderer Ref er encabl e
TYPE|—
Binary: ctwn 0x6374776E AscCii: I nteractiveRenderer

SIZE

PARENT SOMETI MES: Vi ewHi nt's

OBJECTS
No DATA DESCRIPTION EXAMPLE
SU O The inter active renderer. Cont ai ner (
ViewH nts ()
BUBJECTS Thiswill be renamed later when the corresponding I'nteracti veRenderer ( )
none product is named. Vi ewAngl eAspect Carer a (

)
Anbi ent Li ght ()
Cont ai ner (
AttributeSet ()
D ffuseColor ( 0.2 0.2 0.2)
)
)



O WIRE FRAME RENDERER

Creation Date 10/21/94 4 D
Mod Date 2/24/95

TYPE

Parent
Hierarchy Shared. Renderer Ref er encabl e
Binary: wrfr Ox77726672 AscCii: WreFrame

SIZE

PARENT SOVETI MES: Vi ewHi nt s
OBJECTS
No DATA DESCRIPTION EXAMPLE
A wireframe renderer. Cont ai ner (
SUBOBJECTS Mewinis ()
none Vi ewAngl eAspect Canera (

)

)
Anbi ent Li ght ()
Cont ai ner (
AttributeSet ()
D ffuseColor ( 0.2 0.2 0.2)

)




Creation Date 10/21/94
O ATTRIBUTE SET Mod bate. 1124105 g
Parent
Hierarchy Shared. Set Ref er encabl e
TYPE|—
Binary: attr 0x61747472 Ascii: AttributeSet
0

SIZE

PARENT any AttributeSetList, any Geonetry, any G oup, any CapAttri buteSet
OBJECTS
No DATA DESCRIPTION EXAMPLE
A attribute set groups sets of unique attributes Cont ai ner (
SU BOBJECTS together and is associated with a vertex, face, or an Mesh (

entire geometry. Any object that is an Element may

1 An?; ent gleff i ?i ent (olp; i onal ) be placed in an attribute set. Cont ai ner ¢

1 Diffuse or (optiona . . VertexAttributeSetList (

1 HighlightState (optional) An attr.lbUteset also.may be placed In agroup. 30 Exclude 2

1 Normal (optional) The various attributes in an attribute set areinherited 29 30

1 Shadi ngUV (optional) to nodes lower than it in ahlerarchy )

1 Specul ar Col or (optional) e

1 Specul arControl (optional) Cont ai ner (

1 SurfaceTangent (optional) AttributeSet ()

1 QuirfanalN [ anti Anal ) DiffuseColor ( 0 10)

SurfacelW ( 0.87 0.57 )
)




TYPE

Creation Date 10/21/94
© ORTHOGRAPHIC CAMERA reation Date 10/2179 4
Par ent
Hierarchy Shared. Shape, Canera Dravabl e Referencabl e
Binary: orth Ox6F727468 Ascii: Ot hographi cCanera

SIZE

16

PARENT SOVETI MES: Vi ewHi nts
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Fl oat 32 left Thelens characteristics are set with thedimensions Ot hogr aphi cCaner a (
Fl oat 32 top of arectangular view port in the frame of thecamera.  -1-111

Fl oat 32 ri ght
Fl oat 32 bottom

e left < right
e bottom< top

SUBOBJECTS

1 CaneraPl acenent (optional,
1 CarneraViewPort (optional,
1 CaneraRange (optional,

defaul t)
defaul t)
defaul t)

Cont ai ner (
O t hogr aphi cCaner a (
-1-111
)
Caner aPl acenent (
00 20
000
100
)
Caner aRange (
125
)
)




O VIEW ANGLE AsPECT CAMERA

Mod Date 1/24/95

Creation Date 10/21/94 4 D

Parent

Hierarchy Shar ed, Shape,

Caner a

Drawabl e Referencabl e

TYPE

Binary: vana

Ox76616E61

Ascii: Vi ewAngl eAspect Caner a

SIZE

PARENT SOVETI MES: Vi ewHi nts
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Fl oat 32 fiel dOf Vi ew A perspective camera specified in terms of the Vi ewAngl eAspect Canera (
Fl oat 32 aspect Rati oXt oY minimum view angle and the aspect ratio of X to Y. ) 1710
e 0 <fieldOViews 1 Cont ai ner (
¢ 0 < aspectRati oXtoY M ewdngl eAspect Camera (
1.7 1.0
)
SUBOBJECTS Carer aPt acerent
0020
1 CaneraPl acenent (optional, default) 2 8 8
1 CaneraViewPort (optional, default) )
1 CaneraRange (optional, default) Carer aRange (

125
)
)




O ViEw PLANE CAMERA Creation Date 2.0/24/94 4n

Parent
Hierarchy Shared. Shape, Canera Dravabl e Referencabl e
TYPE|—
Binary: vwpl 0x7677706C AscCii: Vi ewPl aneCarmer a
20

SIZE

PARENT SOMETI MES: Vi ewHi nt's

OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Fl oat 32 vi ewPl ane A view plane cameraisaview angle aspect  ViewPlaneCanera (
Fl oat 32 hal f W dt hAt Vi ewPl ane camera specified in terms of an arbitrary view .
Fl oat 32 hal f Hei ght At Vi ewPl ane plane. Thisis most useful when setting the camerato )
Fl oat 32 cent er XOnVi ewPl ane look at aparticular object. .
Fl oat 32 cent er YOnVi ewPl ane COC; a:/\;er (
The viewPlane s set to distance from the camerato 150 aneCanera (
+ 0 < viewPl ane the object. 15.0 15.0
¢ 0 < hal f WdthAt Vi ewPl ane 18 29
+ 0 < hal f Hei ght At Vi ewPl ane The halfWidth is set to haf the width of the cross )
+ center XOnVi ewPl ane, center YOnVi ewPl ane may be any section of the object, and the halfHeight equal tothe  caneraPt acerent (
val ue halfWidth divided by the aspect ratio of the 0020
viewPort. 000
100
Thisisthe only perspective camerawith )
SU BOB‘JECTS specifications for off-axis viewing, which is Carl‘e;g%‘”ge (

1 CaneraPl acenent (optional, default) desirable for scrolling.
1 CaneraViewPort (optional, default) )
1 CaneraRange (optional, default)

)




Creation Date 10/21/94
. BOX Mod Date 1/20/95 4 D
Parent
Hierarchy SIECE Ll Drawabl e Ref erencabl e
TYPE|—
Binary: box 0x626F7820 Ascii: Box
0 or 48
SizE
PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Vector3D orientation Thisisarectangular paralelepiped Box ()
Vector3D nmmjorAxis
Vector3D minorAxis A size of zero indicates the default values, helpful in  Box (
Point3D origin ingtantiating a unit-cube. (2) ‘1) ‘1)
+ For 0-sized objects, default is: The Face Attribute Set List subobject assigns (2)38
color to the following faces: )
100 # orientation
010 # majorAxis Face O orientation at origin + orientation Cont ai ner  (
00 1 # mnorAxis . . S Box ()
000 #origin Face [] orientation at origin Cont ai ner (
Face 0 majorAxis at origin + majorAxis FaceAttributeSetList (
Face 0 majorAxis at origin ) 6 Brelude 0
SUBOB‘]ECTS Face 0 minorAxis at origin + minorAxis O’:: f“”"th éSet 0
1 FaceAttributeSetList (optional, nChjects = 6) Face O minorAxis &t origin DiffuseColor (1 00)
1 AttributeSet (optional) )
Basicaly, the faces perpendicular to the “ orientation” Cont ai ner
direction are assigned firgt, then the “majorAxis’, AttributeSet ()
then the “minorAxis.” ) Dffusetlor (011)
Cont ai ner (
AttributeSet ()
D ffuseColor ( 010)
Cont ai ner (
AttributeSet ()
DffuseColor ( 10 1)

Cont ai ner (
AttributeSet ()
D ffuseColor ( 00 1)

)

Cont ai ner (
AttributeSet ()
D ffuseColor ( 110)

)

)
)



Creation Date 10/21/94
@) CoNE Mod Date 1/14/95 b v
Par ent
TVPE Hierarchy Shared. Shape, Geonetry Dravabl e Referencabl e
Binary: cone Ox636F6EGS Ascii: Cone
0 or 48 orientatioy
Size
PARENT
OBJECTS majorRadius minorRadius
DATA FORMAT DESCRIPTION EXAMPLE

Vector3D orientation A cone may have a cap, and may have attributes Cone ( )
Vector3D mj or Axi s assigned to the entire geometry, to the “face” cap,
Vector3D mi nor Axi s or to the “bottom” cap. Gone (
Point3D origin 200

The default parametrization is shown in the diagram. c2> ; (1)
« For O-sized objects, default is: 000
100 # orientation )
010 # majorAxis Cont ai ner (
00 1# mnorAxis Cone ()
00O #origin Caps ( Bottom)

Cont ai ner (
Bot t onCapAttributeSet ( )
SUBOBJECTS I
AttributeSet ()
DiffuseColor ( 1 00)

1 Caps (optional, default) )
1 FaceCapAttributeSet (optional) )
1 BottonCapAttributeSet (optional) Cont ai ner (
1 AttributeSet (optional) FaceCapAttributeSet ()

Cont ai ner (
AttributeSet ()
DiffuseColor ( 1 10)

)

)
)



Creation Date 10/21/94
@ CYLINDER Mod Date_1/14/95 b
Par ent
Hierarchy Shared. Shape, Geonetry Dravabl e Referencabl e
TYPE|—
Binary: cyln 0x63796C6E Ascii: ¢yl inder
0 or 48

SIZE

minorRaciy

aorfadivs

.0 1)

0.0

0.0 0.1

majorRadius

minoradus

PARENT
OBJECTS v b
DATA FORMAT DESCRIPTION EXAMPLE
Vector3D orientation A cylinder may have either top or bottom caps, and <yl inder ( )
Vector 3D naj or Radi us may have attributes assigned to the entire geometry,
Vect or3D mi nor Radi us to the “face” cap, the “bottom” cap, or the “top” cap. H!inder (
Point3D origin 200
The default parametrization is shown in the diagram. c2> ; (1)
« For O-sized objects, default is: 000
100 # orientation )
010 # majorAxis Cont ai ner (
001 # mnorAxis Qylinder ()
00O #origin Caps ( Bottom| Top )
Cont ai ner (
BottonCapAttributeSet ( )
Cont ai ner
SUBOBJECTS o st ()
DiffuseColor ( 0 10)
1 Caps (optional, default) )
1 TopCapAttributeSet (optional) )
1 FaceCapAttributeSet (optional) Cont ai ner (
1 BottonCapAttributeSet (optional) FaceCapAttributeSet ()
1 AttributeSet (optional) Gont ai ner (

AttributeSet ()
DiffuseColor ( 10 1)
)

)

Cont ai ner (
TopCapAttributeSet ( )
Cont ai ner (

AttributeSet ()
D ffuseColor ( 110)
)
)
)




Creation Date 10/21/94
O DIS( Mod Date 1/14/95 4D
(0,0
Parent
Hierarchy Shared. Shape, Geonetry Dravabl e Referencabl e
TYPE|—
Binary: di sk 0x6469736B Ascii: Disk
minorRadiys
0 or 36
SiZE
(1,0
PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Vect or 3D mmj or Radi us Thisisan elliptical disk at the given origin withtwo Disk ()
Vect or 3D i nor Radi us vectors specifying the dimensions. _
Point3D origin bisk (
The default parametrization is shown in the diagram. 2 9 0
« For O-sized objects, default is: 011
000
1 0 0 # nmj or Radi us )
0 1 0 # minorRadi us Cont ai ner (
00O #origin oylinder ()
Caps ( Bottom| Top )
Cont ai ner (
BottonCapAttributeSet ()
SUBOBJECTS Bot tonapa
AttributeSet ()
1 AttributeSet (optional) DffuseColor ( 1 01)
)
)
Cont ai ner (
FaceCapAttributeSet ()
Cont ai ner (

AttributeSet ()
D ffuseColor ( 110)
)
)
Cont ai ner (
AttributeSet ()
D ffuseColor ( 110)
)
)




Creation Date 10/21/94
O ELLIPSE Mod Date 1/14/95 4D
Par ent
Hierarchy Shared. Shape, Geonetry Dravabl e Referencabl e
TYPE|—
Binary: el ps 0x656C7073 Ascii: Ellipse

0 or 36

SIZE

PARENT
OBJECTS

DATA FORMAT

DESCRIPTION

EXAMPLE

Vector3D nmmjorAxi s
Vector3D minorAxis
Point3D origin

« For O-sized objects, default is:
maj or AXi s

m nor AXi s

100¢#
010#
00O #origin

Thisisan ellipse at the given origin with two
vectors specifying its dimensions.

Thereisno default parametrization for an ellipse.

SUBOBJECTS

1 AttributeSet (optional)

Ellipse ()

Ellips

(

con—
oros
or oo

)

Cont ai ner (

Blipse ()

Cont ai ner (
AttributeSet ()
DffuseColor ( 1 10)

)

)




Creation Date 10/21/94
@ ELLIPSOID Mod Date 1/24/95 g
Par ent
Hierarchy Shared. Shape, Geonetry Dravabl e Referencabl e
TYPE|—
Binary: el pd 0x656C7064 | Ascii: Ellipsoid
0 or 48
SizE
PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Vector3D orientation An ellipsoid may have an attribute set attachedto  Sphere ()
Vect or 3D maj or Radi us it.
Vect or 3D i nor Radi us Sphere (
Point3D origin The default parametrization is shown in the diagram. 2 9 0
V is zero to the left of majorRadius, and is 1 to the c2> ; (1)
+ For 0-sized objects, default is: right. U is zero at the orientation vector, and O at the o ¢
bottom. )
100 # orientation
0 1 0 # maj or Radi us Cont ai ner (
0 0 1 # mnorRadius Sphere ()
00O #origin Cont ai ner (
AttributeSet ()
DffuseColor ( 1 10)
SUBOBJECTS )

1 AttributeSet (optional)



@ GENERAL PoLYGON Creation Date 10/21/94 O

Mod Date 4/7/95

Par ent
Hierarchy SIECEL, SIERE, (Emntry Dravabl e Referencabl e
TYPE|—
Binary: gpgn 0x6770676E Ascii: General Pol ygon

4 + sizeof (pol ygons[ 0. . nCout our s-1])

SZE si zeof (Pol ygonData) = 4 + nVertices * 12

PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Uns32 nCont our s A general polygon is a polygon that may be Cont ai ner (
Pol ygonDat a  pol ygons[ nCont our s] convex or may contain holes. A general polygon Gener al Pol ygon (
also assumesthat al faces are planar within floating 2 # nContours
wher e Pol ygonData i s: point tolerances. 3 ’i ':)V%”' ces
Uns32  nVertices Holes are indicated by specifying a contour of the (1) (1)_3 o
Poi nt 3D vertices[nVertices] general Polygon in clockwise order. 3 # nvertices
. 1040
+ 0 < nContours Polygons that cross use the even-odd ruleto specify 1 0.4 0
+ 2 < nVertices holes (see diagram). 0210
)
Y ou may specify the complexity of a Cont ai ner (
SJBOB‘]ECTS Genera|P0|ygon by ajding aviaNHintsobject_ VertexAttributeSetList ( 6 Exclude 2 0 4 )
Cont ai ne
1 VertexAttributeSetList (optional, nObjects = Atr:rilbltres(et ()
nVertices[0] + ... + nVertices[nContours-1]) DiffuseColor ( 00 1)
1 AttributeSet (optional) )
1 General Pol ygonHi nt (optional) Cont ai ner (
Attribut eSet

()
DffuseColor ( 011)
)
Cont ai ner (
AttributeSet ()
DffuseColor ( 10 1)
)
Cont ai ner (
AttributeSet ()
DffuseColor ( 110)
)

Cont ai ner (
AttributeSet (
D ffuseCol or (
)

)



Creation Date 10/21/94
O LINE Mod Date 1/14/95 4D
Parent

Hierarchy Shared. Shape, Geonetry Dravabl e Referencabl e
TYPE|—

Binary: line 0x6C696E65 Ascii: Line

24

SizE
PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Poi nt 3D start Our basic line primitive isaline segment, asimple Line (000 100)
Poi nt 3D end line drawn between two vertices.
Cbnfr ai ner (
Optional vertex attributes may be attached using a L geo( o
SUBOBJECTS VertexAttributeSetL ist. Too
. . L )

. . . . A set of attributes may be applied to the entire line ;
1 VertexAttributeSetList (optional, nObjects = 2 h - Cont ai ner (
1 AttributeSet (optional) (o ) ) segment by attaching an attribute set. VertexAttributeSetList ( 2 Exclude 0 )

Cont ai ner (
Attribut eSet

()

D ffuseColor ( 1 00)

)

Cont ai ner (
Attribut eSet
D f f useCol or

)

)
)

AA
o~
o
[

-




Creation Date 10/21/94
O MARKER Mod Date 3/23/95 b
Par ent
Hierarchy SIECEL, SIERE, (Emntry Dravabl e Referencabl e
TYPE|—
Binary: nrkr 0x6D726B72 Ascii: Marker

32 + (rowBytes * height) + padding

Size

PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Poi nt 3D | ocation The marker isused to rasterize bitmaps parallel to  Cont ai ner (
I nt 32 xOf f set the viewing plane. They are used for annotation of ~ Marker ( o
I nt 32 yO f set an image. 0.50.50.5#origin
Uns32 width -28 # xCfset
: -3 # yOfset

Uns32 hei ght 56 # width
Uns32 rowByt es 6 # hei ght
Endi anEnum bi t Endi an 7 # rowBytes

RawDat a dat a[ hei ght * rowByt es]

¢« 0 <wdth

¢ 0 < height

e (((width / 8) + ((width & 7) > 0)) < rowBytes
¢ Endi anEnum i s:

—

Binary ext
0x00000000 Bi gEndi an
0x00000001 Littl eEndi an

SuBOBJECTS

1 AttributeSet (optional)

Bi gEndi an # bit O der
0x7E3C3C667E7C18606066666066187C3C
0x607E7C561860066066607C1860066666
0x6066007E3C3C667E6618
)

Cont ai ner (

AttributeSet ()

D ffuseColor ( 0.8 0.2 0.6 )
)

)




. MES.' Creation Date 10/21/94 4 >
Mod Date 3/15/95
Parent
TYPE Hierarchy SIECE Ll Drawabl e Ref erencabl e
Binary: nesh 0x6D657368 Ascii: Mesh

4 + nVertices * 12 +

Size

8 + (nFaces+nContours) * sizeof (faces[O0..nFaces+nContours-1]

si zeof (MeshFace) = sizeof (Int) + sizeof(Uns) * nFaceVertexl ndi ces

PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Uns32 nVertices The mesh is used for representing complex Mesh (
Point 3D  vertices[nVertices] topological objects. It contains enough information 10 # nVerti ces
Uns32 nFaces to determine which polygonal facesare adjacentto -1 11
Uns32 nCont our s each other without numerical ambiguity. This -11-1
MeshFace faces[nFaces + nContours] metafile object contains topological aswell as 1 11'11
geometrical information. 111
¢ where MeshFace is: 0-11
A contour (hole) in afaceisindicated by supplyinga -1 -1 ¢
I nt 32 nFaceVert ex! ndi ces negative number for the number of vertices, and 1-1-1
Uns32 faceVert ex! ndi ces[ nFaceVert ex| ndi ces] adds a hole to the previous face that was not a 111
contour. 101
¢ 3 < nVertices 7 # nFaces
+ 3 < nFaceVertexl ndi ces The size of nFaceVertexIndices and 0 # nContours
faceVertexindices is based on the value of 3659
nVertices. 576901
42371
. . . . 42843
Weintroduce a special subobject used only with the
SUBOB‘JECTS mesh, called “MeshCorners.” This object allows g [11 g g S 5
1 FaceAttributeSetList (optional, nObjects = \r/neurltté)r()l?Natfgglégecﬁaa?ti?b%?eatgigegggn?jgtg%{get of )5 34567
nFaces) ’ )
. . . . vertex-face pairs. It can be used to place a sharp
1 VertexAttributeSetList (optional, nQbjects = f . . .
nverti ces) edge in the mesh (if the attribute set contains a

1 MeshCorners (optional)
1 AttributeSet (optional)

normal, for instance).




Creation Date 10/21/94
. NURB CURVE Mod Date 1/10/95 4 D

Par ent
Hierarchy SIECEL, SIERE, (Emntry Dravabl e Referencabl e
TYPE|—
Binary: nrbc Ox6E726263 Ascii: NURBCurve

8 + (nPoints * 12) + ((nPoints + order) * 4)

Size

PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Uns32 or der NURB curves are Non-Uniform Rational B-spline NURBQurve (
Uns32 nPoi nt s curves. A rational B-spline curveisacurvein 4D 4 7 # order, nPoints
Rat i onal Poi nt 4D poi nt s[ nPoi nt s] space, which has been projected downto 3D space. 0 0 0 1 # points
Fl oat 32 knot s[ order + nPoi nts] Thus, the control pointsfor a3D rationa curvehave 1101
four components - X, y, z, and w (usually knownas 2901
+ 2 < order the weight). For such a point, the corresponding 4001
+ 2 < nPoints point in 3D spaceis (x/w, y/w, z/w) 5101
« 0 < points[...].w (weights of points) ) - 6001
Weights (w) are always positive. 00000.25050751111F#knots

SuBOBJECTS

none



Creation Date 10/21/94 4 D
Mod Date 3/20/95

@ NURB PATCH

Par ent
Hierarchy SIECEL, SIERE, (Emntry Dravabl e Referencabl e
TYPE|—
Binary: nrbp 0x6E726270 ASCii: NURBPat ch

16 + (16 * nunCol utms * nunRows) + ((uOrder + nunColumms) * 4) + ((vOrder +
numRows) * 4)

Size

PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE

Uns32 uOr der Non-Uniform Rationa B-Spline (NURB) Patches ~ NURBPat ch (
Uns32 vOr der are closed under projective transformations, can 4444 #u,v order, numMN points
Uns32 numCol urms represent quadrics exactly, and can berefined locally -2201 -1201 1201 2201
Uns32 nunRows to alow additional detail. 2201 -1201 1051 2201
Rat i onal Poi nt 4D poi nt s[ numvPoi nt s* nuniNPoi nt s] 5281 1581 1;81 5381
Fl oat 32 uKnot s[ uOrder + nunCol umms] The default parametrization is given by the knot 0000111100001 1114#knats
Fl oat 32 vKnot s[ vOrder + nunmRows] Vectors. )
+ 2 < nunCol utms Weights (w) are always positive.
¢ 2 < nunmRows
¢ 2 < uOrder
e 2 < vOder
¢« 0 < points[...].w (weights of points)

SuBOBJECTS

1 TrimCurves (optional)



O PoINT

Creation Date 10/21/94 4 D
Mod Date 1/24/95

Parent
Hierarchy Shared. Shape, Geonetry Dravabl e Referencabl e
TYPE|—
Binary: pnt 0x706E7420 Ascii: Poi nt
12

SIZE

PARENT
OBJECTS

DATA FORMAT

DESCRIPTION

EXAMPLE

Poi nt 3D  poi nt

SUBOBJECTS

1 AttributeSet (optional)

The basic point primitiveis an infinitesimally small
point in space. It is specified asa 3D point plus an
optiond attribute set.

A 3D point has no default parametrization.

Point (012)




O POLYGON Creation Date 10/21/94 4 D

Mod Date 1/14/95

Parent
Hierarchy Shared. Shape, Geonetry Dravabl e Referencabl e
TYPE|—
Binary: plyg 0x706C7967 Ascii: Pol ygon

4 + nVertices * 12

SIZE

PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Uns32  nVertices The polygon is convex with no holes. To describe  Pol ygon (
Poi nt 3D vertices[nVertices] concave polygons or polygons with holes, use the 4
“general polygon” primitive. 011
e 2 < nVertices 0-11
The points that make up a polygon’s face are 8 '11 '11
assumed to be planar within floating point i
SUBOBJECTS assumed )

1 VertexAttributeSetList (optional, nObjects =
nVertices)
1 AttributeSet (optional)



O POLY L| NE Creation Date 10/21/94 4 D

Mod Date 3/15/95

Parent
Hierarchy Shared. Shape, Geonetry Dravabl e Referencabl e
TYPE|—
Binary: plyl 0x706C796C Ascii: Pol yLi ne

4 + nVertices * 12

SIZE

PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Uns32 nVertices An extension of the basic line primitiveisa Cont ai ner (
Point3D vertices[nVertices] polyline, where simple lines are drawn between Pol yLine (
adjacent pointsin apoint list 4
¢ 2 < nVertices -1-0.5-0.25
A polylineis NOT closed, and the last point is 606501' 50.45
SUBOBJECTS never connected to the first point. 15151
. N )
1 VertexAttributeSetList (optional, nObjects = A polyline has no default parametrization. Cont ai ner  (
nVertices) AttributeSet ()
1 GeonetryAttributeSetList (optional, nbjects = ) DiffuseColor ( 0.4 0.20.9)
nVertices - 1)

1 AttributeSet (optional) )



© ToRrus

Creation Date 10/21/94 4 D
Mod Date 1/24/95

SIZE

Parent
Hierarchy Shared. Shape, Geonetry Dravabl e Referencabl e
TYPE|—
Binary: tors Ox746F7273 Ascii: Torus
0 or 52

PARENT
OBJECTS

Cross Section

orientation

OO

Top View

minorRadius

: Ema;ovRajlus

DATA FORMAT

DESCRIPTION

EXAMPLE

Vector3D orientation
Vector3D nmajorAxis
Vector3D minorAxi s
Point3D origin

Fl oat 32 ratio

.
T
o
=
o

-sized objects, default is:

The orientation length specifies the radius of the
circular along the orientation vector of the torus
Ccross-section.

The major and minor axes are vectors to the center of
the torus cross-section (as in the diagram).

Theratio isthe changein the orientation length in the
axial direction. A ratio of 2, for example, creates a
fatter torus cross-section aong the major and minor
axes, aratio of 0.5 creates afatter cross-section
along the orientation.

Asfar as anyone knows, the torusis useful for
drawing donuts and bagels, and makes a great

100 # orientation
010 # majorAxis
00 1# mnorAxis
00O #origin
1 # ratio
SUBOBJECTS

demo.

The default parametrization is shown in the diagram.

1 AttributeSet (optional)

Torus ( )

Toru

FPONONT
oOwWwrown
oor o/

)

Cont ai ner (
Torus ( )
Cont ai ner (
AttributeSet ()
D ffuseColor ( 110)
)
)




Creation Date 10/21/94
@ TRIANGLE Mod bate. 1/14/95 b
Parent
Hierarchy SIECEL, SIERE, (Emntry Dravabl e Referencabl e
TYPE|—
Binary: trng 0x74726E67 Ascii: Triangle
36

Size

PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Poi nt 3D vertices|[ 3] The most basic polygonisatriangle, which Cont ai ner (
contains 3 points. Triangl e (
-1-0.5-0.25
SUBOBJECTS A VertexAttributeSetList may be used to attach 000501 5 045
. . . . attribute sets to the vertices (containing three vertex YR
1 VertexAttributeSetList (optional, nObjects = 3) . . . )
1 AttributeSet (optional) atribute sets) or an optional AttributeSet may be .o (

added to attach to the face.

Thereis no default parametrization for atriangle.

VertexAttributeSetList (3 Exclude 0)
Cont ai ner (
AttributeSet ()

D ffuseColor ( 1 00)

)

Cont ai ner (

AttributeSet ()

D ffuseColor ( 010)

)

Cont ai ner (

AttributeSet (

D ffuseCol or (

)

)

Cont ai ner (

AttributeSet (
(

o~

01)

o~

D f f useCol or
)
)

.80.50.2)




Creation Date 10/21/94
O TR GRID Mod Date 3/20/95 4D
Parent
Hierarchy SIECEL, SIERE, (Emntry Dravabl e Referencabl e
TYPE|—
Binary: trig 0x74726967 Ascii: TriGid

8 + (nColums * nRows * 12)

Size

PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Uns32 nCol umms Points specified are given in row major order. Cont ai ner (
Uns32 nRows Tri@id (

Poi nt 3D poi nts[ numWertices * nunm\Verti ces]

Col ums
Rows

e 22n
¢« 22=2n

SuBOBJECTS

1 FaceAttributeSetList (optional, nObjects =
(numN\Vertices - 1) * (nunmWertices - 1) * 2)

1 VertexAttributeSetList (optional, nObjects =
numNVertices * numWertices attribute sets)

1 AttributeSet (optional)

You may add a FaceAttributeSetList to attach a
set of attributes for each of the triangles generated by
this primitive.

You may also add a VertexAttributeSetL ist to
attach attributes to each vertex.

3 4 # nWertices nWertices

-111 -00510 010
0.7105 -100 -0.500.3
00.20 00500 -1-10

-0.5-10 0-10.1 0.2-1.30.2

Cont ai ner (
FaceAttributeSetList ( 12 Include 1 5)
Cont ai ner (

AttributeSet ()

D ffuseColor ( 1 00.5)

)

)

Cont ai ner (

AttributeSet ()

D ffuseColor ( 0.8 0.7 0.3)
)

)




O GRouP

Creation Date 10/26/94 4 D
Mod Date 3/8/95

Parent
Hierarchy Shared. Shape Dravabl e Referencabl e
TYPE|—
Binary: grup 0x67727570 Ascii: Goup
0
SiZE
PARENT | | none
OBJECTS
No DATA DESCRIPTION EXAMPLE
SU O The group is useful for grouping any type of shared Begi nGroup ( Goup () )
objects together. CString ( “This is the first day of the rest
B B\]ECTS ) 9 of your life.” )
none It is delimited by an end group object. Torus ()

EndG oup ( )




Creation Date 10/21/94
@ DispLAY GrOUP fon pate 102194 4D
Parent

Hierarchy Shared. Shape, Group Dravabl e Referencabl e
TYPE|—

Binary: dspg 0x6C697374 Ascii: Di spl ayG oup

0
SizE
PARENT
OBJECTS

No DATA DESCRIPTION EXAMPLE
A display group contains only objects that are
SUBOBJECTS drawable.

1 DisplayG oupState (optional)

A display group adds the ability to be traversed
for various operations via the DisplayGroupState
subobject.

Itisdelimited by an end group object.




i 1/24/95
@ |o Proxy DispLAY GROUP Creation Date 3124/ 4D
Parent !

TVPE Hierarchy Shared. Shape, Group, DisplayGoup Dravabl e Referencabl e

Binary: i opx 0x70727879 Ascii: | OProxyDi spl ayG oup

0
SIZE
PARENT
OBJECTS

No DATA DESCRIPTION EXAMPLE
The 10 proxy display group contains drawable  Begi nGroup ( 1CProxyDisplayGoup () )
S[JBOBJECTS objects that are similar representations of the same Mesh (

1 DisplayG oupState (optional, default)

object in different formats. For example, if itis
known that a particular application does not
understand NURBPatch's, the writing application
may write the NURBPatch in an 10 proxy group
along with amesh which is the tesselated
NURBPatch.

The objectsin alO proxy display group appear
intheir preferencial order. Thefirst object isthe .
most preferred representation, the last object the )

least. Thefirst object that is“ understood” by a Box ()
reading application should be used. EndGoup ()

T RrRrORROOO®
- RrORROROO
FRrRrOOORO

@
&
o

Begi nG oup ( |1 CProxyD splayGoup ( ) )

Y ou may specify agroup of objectsinside a NURBPat ch ( # preferred obj ect

| OProxyDisplayGroup, as a group (up to its
“EndGroup”) delimiter is asingle object. )
) . D splayGoup ( ) # 2nd choice object
It isunderstood that ONLY the first understood Translate ( 12 3)
object in an 1O proxy display group is traversed Box ()
while drawing, bounding, or picking. End@ oup ( )

EndGoup ( )
In other words, if an 1O proxy display group
contains many objects, only one of them will be
drawn when it comes time to render an image, €tc.




@ ORDERED DispLAY GROUP Creaion Date 10/21/94

Parent !

Hierarchy Shared. Shape, Group, DisplayGoup Dravabl e Referencabl e
TYPE|—

Binary: ordg Ox6F72646C Ascii: OrderedDi spl ayG oup

0
SIZE
PARENT
OBJECTS

No DATA DESCRIPTION EXAMPLE
The ordered display group is simply adisplay
SU BOBJECTS group except that objects are sorted by type.

Objects always appear in an ordered group in the

1 DisplayG oupState (optional, default)

following order:

» Transforms

* Styles

* AttributeSets

» Shaders

» Geometries

* DisplayGroups

It is delimited by an end group object.




Creation Date 1/24/95
O INFO GrOUP Mod Date 2/24/95 b
Parent
Hierarchy Shared. Shape, Group Dravabl e Referencabl e
TYPE|—
Binary: info OXx696E666F Ascii: | nf oG oup
0
SiZE
PARENT | | none
OBJECTS
No DATA DESCRIPTION EXAMPLE
An info group contains nothing but String Begi nQ oup ( InfoQoup () )
SUuBOBJECTS objects. It is used to add human-readeble CString (
information pertaining to afile’s origin or history. A “Copyright © 1995 Apple Conputer, Inc.” )
none use that comes to mind is copyright notices. String ( .,
Aut hor: Bonanza Jel | ybean” )
EndGoup ( )

Theinfo group object should be preserved by a
reading application, and appended with additional
information if afileisre-written.

Itisdelimited by an end group object.




© LIGHT GRrRoOuUP S qn

Parent
Hierarchy Shared. Shape, Group Dravabl e Referencabl e
TYPE|—
Binary: | ghg 0x676C6768 Ascii: Li ght G oup
0

SIZE

PARENT | | none

OBJECTS
No DATA DESCRIPTION EXAMPLE
SU O A light group contains nothing but lights. Begi nGoup ( LightGoup () )
Anbi entLight ()
B B\]ECTS It is delimited by an end group object. En[?(; ecti z)n;;\l Light ( 1 00 False)
oup

none




Creation Date 10/21/94
O AMBIENT LIGHT Mod Date 10/27/94 b
TYPE Hlpe?ra(?r(])thy SIENEe, Eaas, i Dravabl e Referencabl e
Binary: anmbn 0x616D626E Ascii: Anbi ent Li ght
0
SizE
PARENT
OBJECTS
No DATA DESCRIPTION EXAMPLE
An ambient light supplies light that comesfrom  Anbi entLight ( )
SUuBOBJECTS secondary reflections. contat e ¢
nt ai ner
- - In lieu of other light sources, the ambient light Anbi ent Li ght ()
1 LightData (optional, default) illuminates the scene with aflat, uniform light. Li gthrDiLa#(i o

1.0 # intensity
100 #red color
)
)



i 10/21/94
O DIRECTIONAL LIGHT Creation Date 107219 q4p
Par ent _
Hierarchy Shared. Shape, Light Dravabl e Referencabl e
TYPE|—
Binary: drct 0x64726374 Ascii: Directional Li ght
SIZE
PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Vector3D direction A directional light isfar enough away fromthe  DirectionalLight ( 1 0 0 True )
Bool ean cast sShadows scene that we may treat it as though it wereinfinitely _
far away. This produces shading results faster than ~ Gontainer (-
. |direction] = 1.0 any other type of light (except ambient). Directional Light ( 100 True )
Li ght Data (
It is specified with avector pointing in the same 10'r:e
direction asthe light rays, an attenuation and a ’
SUBOBJECTS boolean value indicating whether this light casts , 100

1 LightData (optional, defaults) shadows or not. )



@ POINT LIGHT

Creation Date 10/21/94
Mod Date 3/15/95

b

Parent
Hierarchy

Shar ed, Shape,

Li ght

Drawabl e Referencabl e

TYPE

Binary: pntl

0x706E746C

Ascii: Poi nt Li ght

SIZE

PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Poi nt 3D I ocation A point light isalight at an infinitesimally small ~ Poi nt Li ght (
Attenuation attenuation point in space. It may be attenuated or it may cast 12 23 2 _
Bool ean cast sShadows shadows. 0 0 1 # InverseDi stanceSquared

e where Attenuation is the structure:

Fl oat32 cO
Float32 c1
Float32 c2

e attenuation is conputed,
di stance from | ocati on:

1
cO0 + cl*d + c2 * d*2

« 0
¢« 0<cl
« 0

e« attenuation is not

clanped to [0, 1]

using d as the

for lighting washout (such as in a nuclear

expl osi on)

to all ow

SUBOBJECTS

1 LightData (optional,

defaul ts)

True

)

Cont ai ner (
Poi nt Li ght (
12 23 2
0 0 1 # InverseD st anceSquar ed
True
)
Li ght Data (
True
0.4
100
)
)




O SPo

TYPE

Creation Date 10/21/94
T LIGHT Vot Dato. 1124195 b
Parent .
Hierarchy Shared. Shape, Light Dravabl e Referencabl e
Binary: spot 0x73706F74 Ascii: Spot Li ght

SIZE

PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Poi nt 3D I ocation A spot light radiates with acircular cone of light ~ Spot Li ght (
Vect or 3D orientation that tapers toward the edge of the cone. 1200
Bool ean cast sShadows 010
Attenuation attenuation The hotSpotAngle is the angle (in radians) from the True _
Fl oat 32 hot Angl e axis of the spot light for which the spot light has 99 4 Inversen stancesquared
Fl oat 32 out er Angl e maximum, constant intensity. The outer angleisthe ¢ % o° 19 ¢
Fal | Off Enum fal | OFf angle for which the light falls to zero. Betweenthese i ne 9
two, the light intensity tapersto zero according to the
« |orientation] =1 “FallOff” enumerated type.
Cont ai ner (

e Attenuation is described in the Point Light Spot Li ght (

1200
« 0 < hotAngle < outerAngle < T 010

True
e Fall OFfEnumis: 0 0 1 # InverseD stanceSquared

0.7 # hot Angl e
Bi nary Text Cg'sfnz outerAngl e
0x00000000 None )
0x00000001 Li near Li ght Data (
0x00000002 Exponenti al True
0x00000003 Cosi ne 0.4

101

SUBOBJECTS

1 LightData (optional,

defaul ts)

)

)




O LAMBERT ILLUMINATION Creation Date Horories D
Par ent . ) I nheri t ed

TYPE Hierarchy Shar ed, Shape, Shader, |1 uninationShader Dravablle  Referencabl e

Binary: Inil 0x606D696C Ascii: Lanbert! || umination

0
SizE
PARENT
OBJECTS

No DATA DESCRIPTION EXAMPLE
SU O The lambertian illumination model. Lanbert |1l umnation ( )
BOUBJECTS

none



i 10/21/94
O PHONG |LLUMINATION Creation Date 2.0/21/94 q4p
Parent ) ) I nheri t ed

TYPE Hierarchy Shar ed, Shape, Shader, |1 uninationShader Dravablle  Referencabl e

Binary: phil 0x7068696C Ascii: Phongl || unination

0
SiZE
PARENT
OBJECTS

No DATA DESCRIPTION EXAMPLE
SU O The phong illumination model. Phong! | | uni nation ( )
BOUBJECTS




Creation Date 10/21/94
© TEXTURE SHADER o pate 102tes 4D
Parent I nheri t ed

TYPE Hierarchy Shar ed, Shape, Shader, SurfaceShader Dravablle  Referencabl e

Binary: txsu 0x74787375 AscCii: Text ur eShader

0
Size
PARENT
OBJECTS

No DATA DESCRIPTION EXAMPLE
The texture shader is used to perform shading Cont ai ner (
S[JBOBJECTS using atexture (in this case, a PixmapTexture). Text ureShader ()

1 Pi xmapTexture (required)

Pi xmapTexture (

)
)




i 10/21/94
O BACKFACING STYLE Creation Date 1072179+ 4
Parent I nheri ted
Hierarchy Shared. sShape, Style Dravabl e Referencabl e
TYPE|—
Binary: bckf 0x62636B66 Ascii: Backf aci ngStyl e

SIZE

PARENT
OBJECTS

DATA FORMAT

DESCRIPTION

EXAMPLE

Backf aci ngEnum backf aci ng
* where Backfaci ngEnumis

Text Bi nary
0x00000000 Both
0x00000001 Culled
0x00000002 Fl i pped

The backfacing style tells arenderer how to clip  BackfacingStyle ( Qulled )

backfacing polygons while rendering.

SUBOBJECTS

none




Creation Date 10/21/94
O FiLL StyLE Mot Date 1/10/95 0
Parent I nheri t ed
TVPE Hierarchy Shared. sShape, Style Dravabl e Referencabl e
Binary: fi st 0x66697374 Ascii: FillStyle
4
Size
PARENT
OBJECTS
DATA FORMAT DESCRIPTION ExXAMPLE
FillStyleEnum  fillStyle Thefill style tells arenderer what parts of a FillStyle ( Edges )

polygon to draw.
e where FillStyleEnumis:

Text Bi nary
0x00000000 Filled

0x00000001 Edges
0x00000002 Poi nts
0x00000003 Enpty

SUBOBJECTS

none




Creation Date 10/21/94
© HIGHLIGHT STYLE tion Date 10/21] 4
Parent I nheri ted
Hierarchy Shared. sShape, Style Dravabl e Referencabl e
TYPE|—
Binary: high 0x68696768 Ascii: HighlightStyle
0
SIZE
PARENT
OBJECTS
No DATA DESCRIPTION EXAMPLE
O The highlight style sets the binding for Cont ai ner (
S| J highlighting features of a geometry viathe HghlightStyle ()
BUBJECTS HighlightState attribute. The attribute set Gont ai ner (
1 AttributeSet (required) subobject sets the highlight attribute set. Atributeset ()

D ffuseColor ( 00 1)
)
)



i 10/21/94
O INTERPOLATION STYLE Creation Date 2.0/21/94 q4p
Parent I nheri t ed
Hierarchy Shared. sShape, Style Dravabl e Referencabl e
TYPE|—
Binary: intp 0x696E7470 Ascii: Interpol ationStyle
4
Size
PARENT
OBJECTS
DATA FORMAT DESCRIPTION ExXAMPLE
I nt er pol ati onStyl eEnum i nterpol ationStyle The interpolation style tells a renderer how to Interpol ationStyle ( Vertex )

interpol ate shading values on a polygon.
* where Interpol ationStyl eEnumi s:

Bi nary Text
0x00000000 None
0x00000001 Vertex
0x00000002 Pi xel

SUBOBJECTS

none



i 10/21/94
© ORIENTATION STYLE Creation Date 10/2%/ 4
Parent I nheri t ed
TVPE Hierarchy Shared. sShape, Style Dravabl e Referencabl e
Binary: ornt Ox6F726E74 Ascii: OrientationStyle
4
Size
PARENT
OBJECTS
DATA FORMAT DESCRIPTION ExXAMPLE
Ori entati onEnum ori entation The Orientation styleis used to change the OrientationStyle (O ockw se )

orientation of polygons.
e where OrientationEnumis:

Bi nary Text
0x00000000 Count er Cl ockw se
0x00000001 O ockwi se

SUBOBJECTS

none



Creation Date 10/21/94
O Pick ID StyLE Mod Date 10/27/94 0
Par ent I nheri t ed
Hierarchy Shared. sShape, Style Dravabl e Referencabl e
TYPE|—
Binary: pkid 0x706B6964 Ascii: Pickl DStyl e
4
SizE
PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Uns32 id The pick ID styleis used to allow the user to PickiDStyle ( 23)
insert ids within a hierarchy to aid in picking a
SUBOBJECTS hierarchy.

none



i 10/21/94
O Pick PARTS SrYLE e D a0 qD
Parent I nheri t ed
Hierarchy Shared. sShape, Style Dravabl e Referencabl e
TYPE|—
Binary: pkpt 0x706B7074 Ascii: PickPartsStyle
Size
PARENT
OBJECTS
DATA FORMAT DESCRIPTION ExXAMPLE
Pi ckPart sFl ags pi ckParts The pick parts style determines the level of PickPartsStyle ( (bject | Vertex )

granularity for picking.
¢ where PickPartsFlags is

Text Bi nary
0x00000000 nj ect
0x00000001 Face
0x00000002 Edge
0x00000004 Vertex

e default is:
oj ect

SUBOBJECTS

none



O RECEIVE SHADOWS STYLE

Creation Date 10/21/94 4 D
Mod Date 10/27/94

Parent

Hierarchy Shared. sShape, Style

I nherited
Drawabl e Referencabl e

TYPE

Binary: rcsh 0x72637368

AsCii:

Recei veShadowsSt yl e

4

SIZE

PARENT
OBJECTS

DATA FORMAT

DESCRIPTION

EXAMPLE

Bool ean recei veShadows

SUBOBJECTS

none

The receive shadows style determines whether a Recei veShadowsStyle ( True )

geometry receives shadows when rendering. Itis
coupled with the “ casts shadows’ field in al lights,
excluding the ambient light.




Creation Date 10/21/94
O SUBDIVISION STYLE tion Date 1012479 4D
Parent I nheri t ed
Hierarchy Shared. sShape, Style Dravabl e Referencabl e
TYPE|—
Binary: sbdv 0x7364636C AscCii: Subdi visionStyl e
(subdi vi si onMet hod == Constant) ? 12 : 8
SiZE
PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
This object has two forms, based on the subdivison Thesubdivision style tells a geometric Subdi vi si onStyl e (
met hod fiel d: decomposition the courseness of ageometric Constant 12 12

e for subdivisionMethod == Wrl dSpace or
ScreenSpace the structure is

Subdi vi si onMet hodEnum subdi vi si onMet hod

Fl oat 32

« for subdivisionMethod == Const ant

integral

val uel

Subdi vi si onMet hodEnum subdi vi si onMet hod

Uns32
Uns32

val uel
val ue2

wher e Subdi vi si onMet hodEnum i s:

Bi nary

0x00000000
0x00000001
0x00000002

Text

Const ant

Wor | dSpace
ScreenSpace

the val ues are

SUBOBJECTS

none

primitive tesselation. There are three methods of )
subdivision: constant, world space, and screen space

subdivision. Subdi vi sionStyl e (

Wr | dSpace 50

Constant subdivision supplies 2 integral values, )
which indicate the number of sectionstheuandVv  gypgi vi si onstyl e (
axes of a decomposition should be divided into. ScreenSpace 50

The Screen Space value indicates average size of a
single polygon in atesselation in screen space.

Theworld space value indicates the average size of a
single polygon in atesselation in world space.




O MATRIX TRANSFORM

Creation Date 10/21/94 4 D
Mod Date 10/27/94

Parent I nheri ted
Hierarchy Shared. Shape, Transform Dravabl e Referencabl e
TYPE|—
Binary: ntrx 0x6D747278 Ascii: Matrix
64

SIZE

PARENT
OBJECTS

DATA FORMAT

DESCRIPTION

EXAMPLE

Matri x4x4 matrix

e matrix is invertible

SUBOBJECTS

none

A custom, invertible matrix transform.




© QUATERNION TRANSFORM

Creation Date 10/21/94 4 D
Mod Date 1/24/95

SIZE

Parent I nheri ted
Hierarchy Shared. Shape, Transform Dravabl e Referencabl e
TYPE|—
Binary: qtrn 0x7174726E Ascii: Quaternion
16

PARENT
OBJECTS

DATA FORMAT DESCRIPTION EXAMPLE
Float32 w The quaternion specifies three axes of rotationand a Quaternion ( 0.2 0.7 0.2 1.57 )
Float32 x “twist” value.
Fl oat 32 y
Float32 z Useful for user interface.

SUBOBJECTS

none




TYPE

Creation Date 10/21/94
O ROTATE TRANSFORM tion Date 3.0/21/9+ 4
Par ent I nheri t ed
Hierarchy Shared. Shape, Transform Dravabl e Referencabl e
Binary: rott Ox726F7474 AscCii: Rotate

SIZE

PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Axi sEnum  axis Rotate about the X, Y, or Z axes. Rotate ( X 1.57 )
Fl oat 32 radi ans

¢ AXi sEnumis:

Bi nary Text
0x00000000 X
0x00000001 Y
0x00000002 Z
SUBOBJECTS

none




Creation Date 10/21/94 4 D

O ROTATE ABOUT AXIS TRANSFORM o DAt 294

I nherited

Drawabl e Referencabl e

HiZ?g?r(]:tr]y Shared, shape, Transform
TYPE|—

Binary: rtaa Ox72746161 | Ascii: Rotat eAbout Axi s

28

SIZE

PARENT
OBJECTS

EXAMPLE

DATA FORMAT

DESCRIPTION

Rot at eAbout Axi s (

Point3D origin
Vector 3D orientation
Fl oat 32 radians

e |orientation] =1

Rotate about an arbitrary axisin space.

SUBOBJECTS

none

200 0 # origin
0 10 #orientation

1.57 # radi ans
)




O RoTATE ABOUT POINT TRANSFORM

Creation Date 10/21/94 4 D
Mod Date 10/27/94

TYPE

Parent

Hierarchy Shared. Shape, Transform

I nherited
Drawabl e Referencabl e

Binary: rtap

0x72746170 AsCii: Rot at eAbout Poi nt

SIZE

20

PARENT
OBJECTS
DATA FORMAT DESCRIPTION ExXAMPLE
Axi sEnum  axis To rotate about the X, Y, or Z axes at an arbitrary
Fl oat 32 radi ans point in space.
Poi nt 3D origin

e AXi sEnumis:

Bi nary

0x00000000
0x00000001
0x00000002

—

ext

N < X

SUBOBJECTS

none




@ ScALE TRANSFORM e e qn

Parent I nheri ted
Hierarchy Shared. Shape, Transform Dravabl e Referencabl e

TYPE

Binary: scal 0x7363616C Ascii: Scal e

SIZE

PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Vector3D scale A scaletransform. Scale (112)
SUBOBJECTS

none




O TRANSLATE TRANSFORM Creation Date Horories D
Parent I nherited
TVPE Hierarchy Shared. Shape, Transform Dravabl e Referencabl e
Binary: trns Ox74726E73 Ascii: Transl ate
12
SzE
PARENT
OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
Vect or 3D transl ate A trandate transfrom. Translate ( 1 2 100 )
SUBOBJECTS

none




@ UNKNOWN BINARY

Creation Date 4/6/95 4 D
Mod Date 4/7/95

Parent
Hierarchy Shared. Shape Dravabl e Referencabl e
TYPE|—
Binary: ukbn 0x756B626E AscCii: UnknownBi nary
12 +

SIZE

PARENT
OBJECTS
DATA FORMAT DESCRIPTION ExAMPLE
I nt 32 obj ect Type The unknown binary object isaway of transporting UnknownBi nary (
Uns32 obj ect Si ze unknown datafound in abinary file. Itisan 1701605476

Endi anEnum byt eOr der
RawDat a obj ect Dat a[ obj ect Si ze]

SUBOBJECTS

encapsulated replica of the original datafoundina 4 ,
binary metafile, containing the object type (an Bi gEndi an
Int32), the object size (in bytes), the byte order of 0x0AB2
the original file, and the dataiitself. The byte order is )

needed if unknown data is transported across

different processors, and alows for parsing

endian-specific primitives within the raw data block.

Unknown binary objects may be written in either the
text or binary files.

When an unknown binary object is encountered in a
metafile, it is up to the reading program to either:

« transport the data around

« validate it and convert it to a known object

» discard the data

Unknown objects are inherently “dirty”, meaning
you may assume the unknown binary object may
contain out-of-sync (bogus) information, as the
original object may have been removed from its
original context.




@ UNKNOWN TEXT

Creation Date 4/6/95 4 D
Mod Date 4/7/95

Parent

Hierarchy Shar ed, Shape

Drawabl e Referencabl e

TYPE

Binary: uktx 0x756B7478

ASCii: UnknownText

si zeof (name) + sizeof (data)

SIZE

PARENT || @ny
OBJECTS

DATA FORMAT

DESCRIPTION

EXAMPLE

String ascii Nanme
String contents

SUBOBJECTS

The unknown text object isaway of transporting
unknown datafound in atext file. Itisan
encapsulated replica of the original datafoundina
text metafile, containing the object type (a String),

and atext string containing the original data. In some

cases, white space and comments may have been
stripped from the contents field.

Unknown text objects may be written in either the
text or binary files.

When an unknown text object is encountered in a
metafile, it is up to the reading program to either:
« transport the data around

« validate it and convert it to a known object

» discard the data

Unknown objects are inherently “dirty”, meaning
you may assume the unknown text object may
contain out-of-sync (bogus) information, as the
original object may have been removed from its
original context.

UnknownText (
“H i psoid”




® MACINTOSH PATH oo i

Par ent
Hierarchy Shared. Storage Ref er encabl e
TYPE|—
Binary: macp 0x6D616370 Ascii: Maci nt oshPat h

si zeof (String)

SIZE

PARENT ALVAYS: Ref erence

OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
String pathNane The Macintosh path specifies the pathname of an Cont ai ner (
externa file reference using the pathname Ref er encE ( ;:3() del s: Cheryl* )
specification found in the Inside Macintosh volumes,  Mci ntoshPath (- “::: Foo: Bar: Mdel s: Cheryl”
SU BOB‘]ECTS (essentially, a colon-based separator) )

none




Creation Date 10/21/94
O UNIX PATH Mod Date 3/8/95 4 D

Parent
Hierarchy Shared. Storage Ref er encabl e
TYPE|—
Binary: uni x Ox756E6978 AsCii: Uni xPat h

si zeof (String)

SIZE

PARENT ALVAYS: Ref erence

OBJECTS
DATA FORMAT DESCRIPTION EXAMPLE
String unixPath The unix path object serves as away to reference Cont ai ner (
files on a unix file system. Referen(r:]e(( 2;0, )h ; .
E;l | Uni xPat “./shaders. eb”
BOB‘]ECTS The path should obey naming standards for unix )

none operating systems.



S| Creation Date 10/21/94
O C RI NG Mod Date 3/15/95 4 D

Parent _
Hierarchy Shared. String Ref er encabl e
TYPE|—
Binary: strc 0x73747263 Ascii: Cstring

si zeof (String)

SIZE

PARENT
OBJECTS
DATA FORMAT DESCRIPTION ExXAMPLE
String cString The CString isaway of embedding text in a cstring (
metafile. “Copyright (c) 1994 Apple Conputer, Inc.”
S| J )
BOB‘]ECTS Other string types allow for internationalization.
none

The only alowable charactersin a CString are 7-bit
ASCII numbers.

The following characters may be “escaped” with the
‘ \7 :




Creation Date 10/21/94
O UNICODE Mod Date 3/15/95 4 D

Parent _
Hierarchy Shared. String Ref er encabl e
TYPE|—
Binary: uncd Ox756E6364 AscCii: Uni code

4 + length * 2

SIZE

PARENT
OBJECTS

DATA FORMAT DESCRIPTION ExXAMPLE
Uns32 I ength The unicode object is another way of embedding text Uni code (
RawData uni code[l ength * 2] inametdfile. 6

0x457363686572
See UNICODE reference for details. )
SUBOBJECTS

none



O PlXMAP TEXTU RE Creation Date i?zlillég4 q4n

Mod Date

Parent
Hierarchy Shared. Texture Ref er encabl e
TYPE|—
Binary: txpm 0x7478706D Ascii: Pi xmapTexture

28 + rowBytes * height + padding

SIZE

PARENT SOMETI MES: Text ur eShader

OBJECTS
Uns32 wi dth A generic means of transferring pixmap data. Used  Pi xmapTexture (
Uns32 hei ght in the Texture Shader. 256 256 # wi dth/ hei ght
Uns32 rowByt es 128 # rowBytes
Uns32 pi xel Si ze %3249' xel Si ze
Pi x_eI TypeEnum pi xel Type Bi gEndi an Bi gEndi an
Endi anEnum bi t Or der 0x00123232
Endi anEnum byt eOr der ox. .. T
RawDat a i mage[ rowBytes * height] )

0 < width

0 < height

0 < pixel Size < 32
wi dth * pixel Size < rowBytes
Pi xel TypeEnum i s:

Bi nary Text
0x00000000 RGB8

0x00000001  RGB16
0x00000002  RGB24
0x00000003  RGB32

¢ Endi anEnum i s:

Bi nary Text
0x00000000 Bi gEndi an
0x00000001 Littl eEndi an

SUBOBJECTS

none



Creation Date 1/20/95
O VIEW HINTS Vod Date_2/24/95 o
Parent
; Shar ed
Hierarchy Ref er encabl e
TYPE|—
Binary: vwhn Ox7677686E AsCii: ViewHints
0
SizE
PARENT | | none
OBJECTS
No DATA DESCRIPTION EXAMPLE
The subobjects of the view hints object specifies  3Dwetafile ( 1 0 Normal toc>)
SU BOBJECTS the preferences supplied by awriting application Cont ai ner (
when rendering a scene. ViewH nts ()
) Cont ai ner (
: ggfgezo(?f)gkgril ) The semantic to be followed when aview hints M ewdngl eAspect ( 0.73 1.0 )
many Li ghtsp(opti onal ) object is encountered in the metafile is that the view Carrer af? acerent. (
1 AttributeSet (optional) hintsis specified previous to alist of objectsto be 000
1 | mageDi nensi ons (opti onal ) rendered to that particular view hints preference. The 010
1 | mageMask (optional) subobjects of the view hints object are inherited from )
1 1 maged ear Col or (opti onal) the previous view hintsin ametafile. )

Drectional Light ( -0.7 -0.7 -0.65 )
For example, if amodelling application contains 10 Cont ai ner (

cameralocations for viewing various portions of a AttributeSet ()

scene, it would first store the default view as the first DiffuseColor ( 0.2 0.20.2)
object in ametafile, then the group representing the Specul arControl (3 )

scene, then aview containing the second camera )

position, then areference to the scene, etc. ) I mageDi mensi ons (200 200 )

refl:
Begi nGoup ( D splayGoup () )

EndGoup ( )
Cont ai ner (
ViewH nts ()
Cont ai ner (
Vi ewAngl eAspect ( 0.73 1.0 )
Canrer aPl acenent (
0100
000
010
)
)

)
Reference ( 1)



