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Introduction

Purpose of Cookbook

This cookbook will step through the creation of an extension for each family. It details the extension, and
aids in the creation of your own extensions.

How to use this Cookbook

The first section, Creating Your Own Component, describes the part of an extension that is common to all
and the general steps to take to get started. The Database Overview chapter at the end of the book, gives you
the mathematical background and the definition of the different 3D terms used throughout the
documentation. If you find anywhere an unknown 3D concept or term, chances are that it is explained in the
Database Overview chapter. The remaining chapters give an overview of each extension family, and
describe the included sample code.

Family Chapters

Each chapter which describes an extension family begins with a section describing the Interface ID and
header files used by the family. An overview of the methods used by the family follows. Finally, each
example extension included for each family is detailed.

Where to Find Specific User Interface Examples

The following examples demonstrate setting up functionality without using a user interface:
e  Exporter\DXF

Importer\Imp

PostRenderer\Sand

Modeler\Step2 and \Step3

FinalRenderers\WireRenderer

The following set up an auto PMap (simplistic Ul):
e Modifiers\Barycenter

LightSourceGels\Gel
FinalRenderers\MixRenderer
SceneCommands\StairCommand
Modelers\Step1

For examples which use a PMap and an rsr file (created using MCSketch), to define the following user
interface elements, refer to the these samples:

Table 1:
UI Element Samples
Checkbox PostRenderer sample: ColorBalance
Color Chooser Backgrounds sample: Background, LightSources sample: Light, VolumetricEffects
sample : Simple Volumetric Effect
Icon Primitive samples: Flat, Sphere, Star, and Teapot

©2001-2007 DAZ 3D, Inc. All rights reserved.
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Table 1:

UI Element

Samples

Radio Button group

Modifiers sample: NonUniformScale, Constraint sample: ScrewConstraint, Lighting-
Models sample : Simple Lighting Model

Scrollable Edit Backgrounds\Background, Shader\Checker and Rainbow, LightSource\Light

Text

Sliders Camera\Camera, PostRenderer\ColorBalance,
Modifier\Explode and NonUniformScale, Constraint\ScrewConstraint,
Tweener\Tweener, TerrainFilters\Simple Terrain Filter

Dialog box SceneCommands\Staircase

Create windows Modelers\Step4

Set up menus Modelers\Step4

Set up/update Prop- | Modelers\Step4

erties

Set up Sequencer Modelers\Step4

hierarchy

Before you begin

Chapter 2 -, “Creating Your Own Component” will guide you through creating a MSVC++ project in order
to create an extension. Before you develop an extension, make sure you have done the following:

1. Read the section in this cookbook describing the family you are interested in, and make the appropriate
technical/algorithmic decisions related to your own application.

2. Review the examples in the SDK that relate to the type of extension you want to create. The cookbook
chapters will give you details on what samples are available.

3. Use the example in the SDK as a framework to do your own extension. Each family has an example.
Read the section below to start your new extension project.

©2001-2007 DAZ 3D, Inc. All rights reserved.
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Creating Your Own Component

This chapter contains step-by-step information that guides you through the process of creating a new
component project of your own for any family type.

Your project

Your extension project should typically have at least two folders: Source Files and SDK Files. Source Files
contains the files specific to your extension and SDK Files contains the files needed from the SDK to
compile your extension.

SDK Files:

The standard files generally needed in your SDK Files folder will include the following:
SDK\Include\Common\BasicCOMExtImplementations.h, .cpp
SDK\Include\Common\BasicCOMImplementations.h
SDK\Include\Common\COMUtilities.h
SDK\Source\COMUftilities.cpp
or
CarraraLib
You will also need:

SDK\Include\Carrara\BasicMyExtensionType.h
This file is the interface of the basic implementation of your extension’s family (shaders, light sources, etc.).
You may need to include different Basic***.h and Basic***.cpp files depending on the family you use.

Source Files:

The standard files in your Source Files folder will include the following:
MyExtension.h
MyExtension.cpp
MyExtensionDef.h
MyExtension.def
Each of these files will be described in detail below.

Architecture of your extension

As you already know, your extension works like a COM object that needs to communicate with the shell
application. In order to perform this communication and to define a User Interface (UI), you will have to
create resources and link them to your extension.

The whole system of communication is based on IDs. So, a class that needs to be instantiated by the Shell
must have an ID, defined in the resources of the extension. This ID, called a GUID, must be unique.
Therefore, when you select your extension in the UI of Carrara (in a menu for instance), a GUID is found in
the corresponding resource and a request for the creation of an object matching this GUID is sent. At this
point, you simply have to respond to this request by the instantiation of your class.

As aresult, you will have at least to create these files:

e  MyExtension.h and MyExtension.cpp (the interface and implementation files of your main class)
e  MyExtension.r (the resource file which is read by the Shell)

e  MyExtension.def (defines the extension’s name)

Copying a Sample

The easiest way to create a component project is to start from an existing sample. What you may want to do

©2001-2007 DAZ 3D, Inc. All rights reserved.
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is copy the entire folder of one of the samples and then adapt the files in it. In the following example, we use
the Terrain Filter sample.

MyExtension.r, MyExtension.rsr

These files should be added to the resource project, not the main project. The MyExtension.r file contains a
description of the resource. You can also add a .rsr file generated by MCSketch to add your user interface
elements. If you have a .rsr file, you need to include (not #include) the file in the .r file. With a .rsr file, the
PMap resource will be used to automatically generate a simple UI. Here is an example of .r file taken from
the Terrain Filter sample:

#i ncl ude " External 3DAPI . r"

#i ncl ude " Copyri ght.h"

#include "sinpleterrainfilterDef.h" /* contains the IDs we created */

#include "interfaceids.h"

#i f ndef qUsi ngResour ceLi nker
include "sinpleterrainfilter.rsr";
#endi f

You can define several components in a resource file. The resources of the same component are identified by
the number following the ’(’ of each resource definition. Here we have only one component whose number
ID is defined by R_SimpleTerrainFilterID (whose value is defined in SimpleTerrainFilterDef.h).

This number also matches a potential node part created with MCSketch.

/1 Sinmple Terrain Filter

resource ' COWP' (R _SinpleTerrainFilterlD, "Sinple Filter", purgeable)

{
"tfil', /* terrain filter famly ID */
"sinp', /* our conponent ID */
"SDK Sinple Filter", /* name of our conponent displayed in the U */
"Filter", /* nanme of the fanmily displayed in the U */
FI RSTVERSI ON,
VERSI ONSTRI NG,
COPYRI GHT,
kRDAPI Ver si on
s
resource 'GU D (R SinpleTerrainFilterlD, "Sinple Filter", purgeable)
{
{
R 11D | 3DExTerrainFilter, /* QU D of the famly */
R CLSID Sinpl eTerrainFilter /* GJ D of our conponent */
}
H
resource 'PMap' (R SinpleTerrainFilterl D, "Sinple Filter", purgeable)
{
{
‘stre',"'re32', 0, "Strength","",
}
¥

MyExtension.h, MyExtension.cpp

Your main class will derive from a basic implementation of a family. In this example, we derive from

TBasicTerrainFilter. Three points must be addressed regarding the interface of your main class:

o add the STANDARD_RELEASE macro directly after the declaration of your constructor and destruc-
tor (for more informartion, see the Overview book)

e add a static data field to store your component GUID (here: sClassld)

e override the GetParamsBufferSize, GetExtensionDataBuffer and ExtensionDataChanged

©2001-2007 DAZ 3D, Inc. All rights reserved.
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methods if needed (for more information, see the Overview books)
class TSinpleTerrainFilter : public TBasicTerrainFilter

{
public:
struct TParaneterMap // this is the set of U paraneters
{
TPar anet er Map() ;
real fStrength;
s
publi c:
static const MCGUI D sClassld; /* stores the class ID (GU D) */
public:
TSi npl eTerrainFilter();
~TSi nmpl eTerrainFilter();
STANDARD_REL EASE;
virtual void* MCCOVAPI Cet ExtensionDataBuffer();
virtual int32 MCCOVAPI GetParansBufferSize() const
{ return sizeof (fParaneterMap);}
virtual void MCCOVAPI Shuffle() {}
virtual void MCCOVAPI Filter(TMCArray<real >& hei ghtFi el d, TVector 2& hei ght -
Bound, const Tl ndex2& si ze, const TVector2& cell Size);
virtual bool ean MCCOVAPI CanBuil dPreview() { return true; }
prot ect ed:
real Get Val ue(real x, real y);
prot ect ed:
TPar anet er Map f Par anet er Map;
s

In the implementation file, besides the definition of your own methods, you need to:

e define your static field and assign it to the constant value used in the resource file:

const MCGQUID TSinpl eTerrainFilter::sC assld = { R CLSID SinpleTerrainFilter };
e add and adapt the following methods called by the Shell:

voi d Extension3DInit (I MCUnknown* utilities)

{
/1 Performyour dll initialization here
}
voi d Ext ensi on3DCl eanup()
{
/1 Performany nec clean-up here
}

This method instantiates our main class if the matching class/d has been passed in.
TBasi cUnknown* MakeCOMMbj ect (const MCCLSI D& cl assl d)

{
TBasi cUnknown* res = NULL;
if (classld == TSinpleTerrainFilter::sC assld)
res = new TSinpl eTerrainFilter;
return res;
}

©2001-2007 DAZ 3D, Inc. All rights reserved.
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MyExtensionDef.h

It’s a good idea to gather your ID definitions in a separate file. In the case of the Terrain Filter sample, we

only have two constants to define:

e  our component GUID (used in the .r file and the .cpp file):

#define R _CLSI D Sinpl eTerrainFilter 0x31f be7d9, 0xd041, 0x4941, Oxae, 0Oxa3,
0xb9, 0x36, 0xd3, O0xl1ld, 0x70, 0x27

e and the component number ID (used in the .r file):

#define R SinpleTerrainFilterl D 128

MyExtension.def

This file aims at giving your extension a name and only has one line to be changed:
LI BRARY  SinpleTerrainFilter
EXPORTS

MCDI | | ni t

MCDI | Get Cl assOhj ect

MCDI | CanUnl oadNow

MCDI | Cl eanUp

MCDI | | ni t Excepti onTransl at or

MCDI | Cl eanUpExcept i onTr ansl at or

©2001-2007 DAZ 3D, Inc. All rights reserved.
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Family-Specific Resources
This chapter describes the format for family-specific resources.
‘Modu’ resource
The Modu resource is used to give references to the components of an External Module.
type ' Modu' {
literal longint;/* Famly */
literal longint;/* Cass */
pstring[63]; /* Nanme */
pstring[63]; /* SubFami |y Nane */
literal int; /* Wndowl D */
literal int; /* MBarl| D */
literal int; /* TBarl D */
literal int; /* PrefsMappi ngResl D */
literal int; /* PrefsViewResl D */
literal int; /* DefaultPrefsReslD */
literal longint;/* Wrkspace class signature */
literal longint;/* version */
pstring[31]; /* Version string */
pstring[ 255]; /* Conment */
literal int; /* mnimzed iconlD */
literal longint;/* w ndow context menulD or -1 */
literal int; /* bool ean: is docunment nodul e, used for external nodul es
*/

b

'CMNU' resource

The CMNU resource is used in an External Module to build menus.
type 'CMNU' ({
i nteger;
fill word[2];
i nteger textMenuProc = 0;
fill word;
unsi gned hex bitstring[31]
bool ean di sabl ed, enabl ed;
pstring;
wi de array {
pstring;
byt e nol con;
char noKey = "\0x00",
char noMark = "\0x00",
fill bit;
unsi gned bitstring[7]plain;
align word;
| ongi nt noconmmand = O;
b
byte = 0;
}

check = "\0x12";
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'MBAR' resource

The MBAR resource is used in an External Module to build a Menu Bar.
It contains an array of ‘CMNU’ ID resources.

Example :

resource 'MBAR' (125,"My External Modeler",purgeable) {
{ 118 , 110 }

i

resource 'CMNU' (118,"Item 1",purgeable) {

i
resource 'CMNU' (125,"Item 2",purgeable) {

I

'TBAR' resource

The TBAR resource is used in an External Module to build a ToolBar. It describes a list of icons with
keyboard shortcuts, an action number and a tooltip name.
type 'TBAR' {
pstring;
integer = $$CountOf (ToolArray);/* Number of tools*/
wide array ToolArray{
integer; /* tool resource ID */

fill BYTE;
char noKey = "\0x00";/* tool char equiv*/
integer noAction = -1, noDisabling = -2;/* action number*/

pstring; /* tool name*/
bi
}i

Example:

resource 'TBAR' (kPreviewZoomTBAR, "Preview Zoom Tools", purgeable)

{

"Preview Zoom Tools", straightLayout,

{
k2DPanToolID,"2D Pan"," ", noAction, alwaysEnabled, style inset {120};

k2DZoomToolID, "2D Zoom","z", noAction, alwaysEnabled, style inset {121};

i

If no action number is specified, then the icon will behave like a tool icon. If an action number is specified
(just like in a CMNU resource), then the icon will behave like a button.

‘prfs' resource
The ‘prfs’ resource gives the default preferences values of an extension.
type 'prfs'{

cstring;

i
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The string contains data in the rdd.ini format.
Example with 2 variables: BCOL and FCOL.
resource 'prfs' (144) {
"{\n"
" BCOL 2\n"
"FCOL 5\n"
"I\n"

The Component Private resources (“Cmpp’’)

Some external components like the exporter, the importer, and the geometric primitives have an extra
resource called “Cmpp”. This resource has a different structure for each family.

Exporter and Importer

The “Cmpp” resource has the following structure for these two families:

type ' Cmpp' { /* "RDin'" private data */
| ongi nt; /* Fam |y Signature */
| ongi nt; /* Cdass Signature */
| ongi nt; /* flags */

literal longint;/* creator (for Macintosh exporters only) */
/'l The following is the 'FTYP format of RFrame, with only 1 entry
FTYPDATA

}

Where FTYPDATA is:
#def i ne FTYPDATA\
integer = $$Count O (TypeArray); /* Nunber of types*/ \
wi de array TypeArray{\
literal longint; /* Reference */\
cstring;/* Nane */ \
i nteger = $$Count Of (MacTypeArray); \
wi de array MacTypeArray{ \
literal longint; /* Mac type */ \
oo\
i nteger = $$Count Of (Ext TypeArray); \
wi de array ExtTypeArray{ \
literal longint;/* Extension (last char ignored) */ \
oo\
s

And the different flag values are :
#define i sAlienType 0O
#define i svainType 1

#def i ne hasExport Options 2

For example, the DXF Importer and Exporter “Cmpp” resources are:
resource ' Cnpp' (128) {

"30in',
dxf ',
i sAli enType,
' RD3A', /1 creator
{
"DXF ', /'l Reference
" DXF", /1 Nane

{"TEXT" },// List of MacOS types
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{"DXF "' },// List of extensions

}s
}s
resource ' Cnpp' (129) {
' 3Dou’ ,
" dxf
i sAl'i enType,
"ttxt', /1 creator
{
"DXF ', /'l Reference
" DXF" /1 Nane

{"TEXT" },// List of MacCS types
{"DXF " },// List of extensions

b
b
Primitives
This resource contains the ID (a short) of the main icon of the primitive (it will be shown in the hierarchy
window).
type ' Cnpp" {

integer; /*lcon | D/

b

The two icons in the toolbar (not selected and selected) have their ID calculated like this: not selected ID =
main ID + 50, and selected ID = main ID + 100.

Because the Shell does not support Windows Icon, you must not define a “Cmpp” resource in a Windows
resource file.

Module

The editing capabilities of a modeler are defined in this resource.
type 'Cmpp' {// Private data of external nodeler
longint;// Can edit patches ?
longint;// Can edit facets ?
[ ongi nt = $$Count of (primtivel DList);
array primtivel DLi st {
literal longint;// primtive ID
| ongi nt; /1l Native flag
i
b

In file I3DExMdr.h, you will find the C data structure corresponding to the ‘Cmpp’ resource:
typedef struct{

| ongf CanEdi t Pat ches;

| ongf CanEdi t Facet s;

| ongf Primtivel DNb;

SExModel erPrimtiveDataf PrimtivelList[1];

} SExMbdel er Dat a;

The first field of ‘Cmpp’ (fCanEditPatches) must be TRUE if modeler can edit any patch based object,
FALSE is not.

The second field of ‘Cmpp’ (fCanEditFacets) must be TRUE if modeler can edit any facet based object,
FALSE is not.

The last field (fPrimitiveList) is simply a list of primitive Class IDs. All those primitives are editable in the
modeler. The field of ‘Cmpp’ just before (fPrimitive]lDND) is the number of primitive Class IDs in the list (it
is the size of the list).
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Scene Operations

This resource is used to know in which case the Scene Operation can be called by the Shell. This resource
only contains a long (4 bytes) in which each bit has a different signification:

31 2423 16/15 8|7 0
A A
30 objects — 23 objects 15 objects
more than 30 objects no objects needed

For example, if your Scene Operation can only work when there are 2 or 4 objects selected, you have to put
this value in the Cmpp resource:
00000000 00000000 00000000 00010100 = 20 = 0x14

Or, if your Scene Operation can be used when there is 1 or more object selected, you will have:
11111171 111122117 111211111 11111110 = OxFFFFFFFE

And if your Scene Operation does not need any selection, it will be:
00000000 00000000 00000000 00000001 =1

If you do not define the Cmpp resource, your Scene Operation can be used in every case (by default the
value is OxFFFFFFFF).

This resource can be created on both cross-Platform and Windows-only sides, but for the Windows resource
do not forget to put the long in the Motorola format (Highest byte first).
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Writing an AtmosphericShader

Family ID : ‘atmo’

Interface ID : [ID I3DExAtmosphericShader

Interface file : I3DExEnvironment.h

Basic Implementation file: BasicEnvironment.h, BasicEnvironment.cpp

Overview

An atmospheric shader creates the illusion of a volumetric atmosphere by passing the light rays through a

filter. The filter can alter the color of the rays according to the atmospheric effect being created.

There are two methods which must be implemented:

e  SegmentFilter(TVector3& beg, TVector3& end, TMCColorRGB& filterOut, boolean
indirecLight)

e DirectionFilter(TVector3& origin, TVector3& direction, TMCColorRGB& filterOut, boolean
indirectLight)

SegmentFilter() is called for a finite ray (of which we know the beginning and the end). DirectionFilter()

is called for an infinite ray (of which we know the beginning and the direction). See the reference manual

for more specific information on the interface methods.

Location in the User Interface

An Atmospheric shader is accessed from the Properties tray after selecting the scene from the objects list.

Example: Fog

Description

This example simulates fog within the scene. A minimum altitude and a maximum altitude along the z-axis
define the area of the fog. It is infinite along the x-axis and y-axis.

Az

Zmax

Zmin

Parameters

The following variables are used for the user-input parameters:
fcol or: This is used as the filter color for light rays found
within the fog area.
f Zmax: The maxi mum val ue of the fog area along the z-axis.
fZm n: The m ni mum val ue of the fog area along the z-axis.
fVisibility: The distance of visibility within the fog area.
These are defined in Fog.h as follows:
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/| Data storage of our extension :
struct FogData

{
TCol or RGBA f Col or; /'l "Color" of the fog
real f Zmax; /1 Mninmumaltitude of the fog
real fzZm n; // Maximum al titude of the fog
real fVisibility; // Distance of Visibility

H

These are then mapped to the user interface parameters using the PMap resource in Fog.r.

Note that the parameters within the FogData struct must be in the same order as in the PMap.

The source color is filtered according to the color of the fog and the distance of visibility within the fog. The
resulting filtered color is found by using this formula:

FilteredColor = SourceColor x Attenuation Factor + FogColor x (1 - Attenuation Factor)

The Attenuation factor, also known as the filter coefficient, is a ratio of the distance within the fog of the
source and of the distance of visibility. It is expressed using this formula:

) distance in the fo
Attenuation Factor =1 - g

distance of Visibility

If the distance within the fog is greater than the visibility, the filtered color is returned as the fog color.
Functions

Two main functions must be implemented. The first, SegmentFilter(), is for finite light rays (for instance,
the ray between a spot light and an object). The second, DirectionFilter(), is for infinite light rays (for
instance, a light ray which doesn’t intersect any of the objects in the scene).

Fog::SegmentFilter

MCCOVErr Fog: : Segnent Fil ter (TVector 3* beg, TVector3* end, TCol orRGB* filterQut)
The SegmentFilter() function must find the first and last point of a vector within the fog area.

First point in the fog Start of beam

R\

haN

Last point in the fog
End of beam

To find the coordinates of the First or Last point in the fog, you can use the following expressions:
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Az
Start (Zs)
Searched Point (P)
Zmax
XorY
End (Ze)

Z -7
Xp :Xs"'(XE_Xs)X( max- Zs)
(ZE_ZS)
VA -7
YP:Ys"‘(YE_YS)XM
(Zy = Zs)

These expressions are implemented in SegmentFilter():
MCCOVErr Fog: : Segnent Fil ter (TVector 3* beg, TVector3* end, TCol orRGB* filterQut)
{

real di stancel nTheFog;

TVect or 3beanvect or;

TVect or 3beam nf ogbeg, beam nf ogend;

real filtercoef, col orcoef;

if ((beg->z > fData.fZmax) && (end->z > fData.fZmax))
{
/1l the light beamis above the fog don't do anything

else if ((beg->z < fData.fZmin) && (end->z < fData.fZnin))

{
/1 the light beamis under the fog don't do anything
}
el se
{

/'l The Light beam crosses the fog
if (beg->z > fData.fZmax)

{
beam nf ogbeg. z = fDat a. f Zmax;
beani nf ogbeg. x = beg->x + (end->x - beg->x) / (end->z - beg->z) *
(fData.fZmax - beg->z);
beam nf ogbeg.y = beg->y + (end->y - beg->y) / (end->z - beg->z) *
(fData.fZmax - beg->z);
}
else if (beg->z < fData.fZmn)
{
beani nf ogbeg. z = fData.fZm n;
beanm nf ogbeg. x = beg->x + (end->x - beg->x) / (end->z - beg->z) *
(fData.fZm n - beg->z);
beanm nfogbeg.y = beg->y + (end->y - beg->y) / (end->z - beg->z) *
(fData.fzZmin - beg->z);
}
el se
{
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beani nf ogbeg. x = beg- >x;
bean nf ogbeg.y = beg->y;
beani nf ogbeg. z = beg->z; // the begining point of the light beamis in the
fog
}
if (end->z > fData.fZnax)
{
beani nf ogend. z f Dat a. f Zmax;
beam nf ogbeg. x = beg->x + (end->x - beg->x)/(end->z - beg->z) *
(fData.fzZmax - beg->z);
beani nf ogbeg.y = beg->y + (end->y - beg->y)/(end->z - beg->z) *
(fData. fZmax - beg->z);
}

else if (end->z < fData.fZnin)

{

beani nf ogend. z fData.fZn n;
beam nf ogend. x beg->x + (end->x
(fData.fzZm n - beg->z);

beani nfogend.y = beg->y + (end->y
(fData.fZm n - beg->z);

beg->x) / (end->z - beg->z) *

beg->y) / (end->z - beg->z) *

}

el se

{
beam nf ogend. x = end- >x;
beani nfogend.y = end->y;

beam nfogend.z = end->z; // the ending point of the |light beamis in the fog
}
You can then find the distance within the fog by calculating the norm of the last point minus the first point.
beanVect or. x = beam nfogend. x - bean nf ogbeg. x;
beamvector.y beam nf ogend.y - beam nf ogbeg.y;
beamvect or. z beam nf ogend. z - beam nf ogbeg. z;
di stancel nTheFog = sqrt (beanVector. x*beamvect or. x + beanVect or. y*beanVec-
tor.y + beanVector.z*beanVector. z);
filtercoef = 1.0f - distancelnTheFog / fData.fVisibility;

if (filtercoef < 0.0f)

{

filtercoef = 0.0f;
}
colorcoef = 1.0f - filtercoef;
filterQut->R = filterQut->R*filtercoef + fData.fCol or.R*col orcoef;
filterQut->G filterQut->Gfiltercoef + fData.fCol or. G col orcoef;
filterQut->B filterQut->B*filtercoef + fData.fCol or.B*col orcoef;

}
Fog::DirectionFilter

MCCOVErr Fog::DirectionFilter(TVector3* origin, TVector3* direction, TCol or RGB*
filterQut)

DirectionFilter() is similar to the SegmentFilter(), but you are given only the beginning point of the light

beam and its direction. The light beam is infinite in this direction.

To determine the distance of the beam in the fog, you calculate the entry point and the exit point of the light

beam.

MCCOVErr Fog::DirectionFilter(TVector3* origin, TVector3* direction, TCol or RGB*
filterQut)

{

real di stancel nTheFog;

TVect or 3beanVect or;

TVect or 3beani nf ogbeg, beam nf ogend;
real filtercoef, col orcoef;
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if ((origin->z > fData.fZnax) && (direction->z >= 0.0f))

{
/1 Don't do anything
}
else if ((origin->z < fData.fZmn) && (direction->z <= 0.0f))
{
/1 Don't do anything
}
el se
{
if ((origin->z > fData.fZmax) || (origin->z < fData.fZmn))
{
beani nf ogbeg. z = fDat a. f Znax;
beam nfogbeg. x = origin->x + direction->x*(fData.fZmax - origin->z) /
direction->z;
beamn nfogbeg.y = origin->y + direction->y*(fData.fZmax - origin->z) /
direction->z;
beani nfogend. z = fData.fZm n;
beam nfogend. x = origin->x + direction->x*(fData.fZmin - origin->z) /
di rection->z;
beam nfogend.y = origin->y + direction->y*(fData.fZmin - origin->z) /
direction->z;
}
else if (direction->z > 0.0f)
{
beani nf ogbeg. x = ori gi n->x;
beani nf ogbeg.y = ori gi n->y;
beani nf ogbeg. z = ori gi n->z;
beam nf ogend. z = fDat a. f Znax;
beani nfogend. x = origin->x + direction->x*(fData.fZmax - origin->z) /
direction->z;
beam nfogend.y = origin->y + direction->y*(fData.fZmax - origin->z) /
direction->z;
}
else if (direction->z < 0.0f)
{
beani nf ogbeg. x = ori gi n->x;
beani nf ogbeg.y = origi n->y;
beani nf ogbeg. z = ori gi n->z;
beam nfogend. z = fData.fZm n;
beamn nfogend. x = origin->x + direction->x*(fData.fZmin - origin->z) /
di rection->z;
beam nfogend.y = origin->y + direction->y*(fData.fZmin - origin->z) /
direction->z;
}
el se
{

/1 direction->z=0.0
*filterQut = fData.fColor;
return MC_S CK;

}

The same formula as in SegmentFilter() is then used.
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Writing a Background

Family ID : ‘back’

Interface ID : I[ID I3DExBackground

Interface file : I3DExEnvironment.h

Basic Implementation files: BasicEnvironment.h, BasicEnvironment.cpp

Overview

A background is used to simulate an environment around all objects. The image data of the background is
wrapped to an imaginary sphere surrounding the scene, and can be reflected and refracted by the objects
within.
The I3DExBackground interface has the following methods:
e GetBackgroundColor(TMCColorRGB &resultColor,const TVector3 &direction)
e GetBackgroundColor(TMCColorRGB &resultColor,real &confidence,const Back-
GroundArea &area)

These two implementations are similar to shaders. The first implementation of GetBackgroundColor()
defines the color at each point in the image. The variable direction is a vector from the camera to the point
being rendered.

The second implementation uses a BackGoundArea. This is similar to a ShadedArea (see , “Writing a
Shader”). It is used to calculate an average for each pixel.

You must implement the point version of GetBackgroundColor(). You can optionally implement the
BackGroundArea version.

Location in the User Interface

Backgrounds and Backdrops are accessible in the Properties tray of the Assemble room, after selecting the
Scene from the Instances list. It is important to note that a background won’t show up in the final image, if a
backdrop has been selected too.

Example: Back

Description

This example of background will simulate a sunset above the horizon line, and a flat ground color below the
horizon line.

Parameters
The following variables for the user-input parameters are used:
f SunCol or: The color returned for the sun.

f SunDi anmeter: The dianeter of the sun.
fWest Di rection: The direction of the sun.

f West Col or: The col or of the sky around the sun.
f East Col or: The col or of the sky opposite the sun.
f Eart hCol or: The col or returned bel ow the horizon |ine.

These are defined in Back.h as follows:
struct BackDat a
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TMCCol or RGBA f SunCol or;
r eal f SunDi anet er;
r eal fWestDirection;
TMCCol or RGBA f Zeni t hCol or;
TMCCol or RGBA f West Col or;
TMCCol or RGBA f East Col or;
TMCCol or RGBA f Eart hCol or;

}s

These are then mapped to the user interface parameters using the PMap resource in Back.r.
Note that the parameters within the BackData struct must be in the same order as in the PMap.

Functions

Back::GetBackgroundColor

MCCOVEr r Back: : Get Backgr oundCol or ( TMCCol or RGB &col or, const TVector3 &direction)

The BackGroundArea version of GetBackgroundColor() will not be implemented in this example. This
implementation uses direction to determine where in the sky or ground the pixel is located, and then returns

the appropriate color in the variable color based on the Ul parameters.

MCCOVEr r Back: : Get Backgr oundCol or ( TMCCol or RGB &col or, const TVector3 &direction)

{
real in_sun;
in_sun=(direction)[0] *f West Vector[0] + (direction)[1]*fWestVector[1] +
(direction)[2]*fWest Vector[2];
if ((direction)[2]<0.0)
{ /1 You |l ook the earth and not the sky
col or =f Dat a. f Eart hCol or;
}
else if (in_sun>fSunLimt)
{ I/l You look directly at the sun
col or =f Dat a. f SunCol or ;
}
else if (in_sun>0.0)
{ /1 You look in the West Direction
/1 col or - >Mbde=0;
color.R =fData.fWstCol or.red*in_sun+f Dat a. f Zeni t hCol or. red* (1. O-
in_sun);
color.G =fData.fWstCol or.green*i n_sun+f Dat a. f Zeni t hCol or. green*( 1. 0-
in_sun);
color.B  =fData.fWstCol or. bl ue*i n_sun+f Dat a. f Zeni t hCol or . bl ue* (1. 0-
in_sun);
}
el se
{ /! You look in the East Direction
/1 col or - >Mbde=0;
color.R =-fData.fEastCol or.red*i n_sun+fData.fZenith-
Col or.red*(1. 0+i n_sun);
color.G =-fData.fEastCol or.green*in_sun+fData.fZenith-
Col or. green*(1. 0+i n_sun);
color.B =-fData.fEastCol or. bl ue*i n_sun+f Dat a. f Zeni t h-
Col or. bl ue*(1. 0+i n_sun);
}
return MC_S OK;
}

©2001-2007 DAZ 3D, Inc. All rights reserved.



Writing a Camera Page 29

Writing a Camera

Family ID : ‘came’

Interface ID : I[ID I3DExCamera

Interface file : I3DExCamera.h

Basic Implementation files: BasicCameraLightGel.h, BasicCameraLightGel.cpp

Overview

Cameras define the projection from the 3D scene to the 2D rendered image on the screen.
I3DExCamera has the following methods:
e SetTransform(const TTransform3D& transform )
SetTransform() is called prior to any of the other methods. It can be used for pre-processing, and for
assigning the camera transforms to a private variable.
e CreateRay(const TVector2&screenPosition, TVector3& resultOrigin, TVector3& result-
Direction)
e CreateRay(const TVector2& screenPosition,const TVector2& screenDerivate, Ray3D
&ray)
CreateRay() calculates a ray from the screenPosition to the camera. It should return true if a ray could be
calculated, and false otherwise. The ray tracer uses this method.
e IsProjectionAffine( void )
IsProjectionAffine() should return true only if the w’ component (the 4th one) from the projection is
always 1.0.
e PreProject3DTo2D(const TVector3& cameraPosition, TVector4& projectedPosition
PreProject3DTo2D() can be used to quickly check if a point is behind the camera by using its projection.
e  Project3DTo2D(const TVector3& cameraPosition, TVector3& screenPosition )
Project3DTo2D() must be implemented for your camera to be used by the Hybrid Ray Tracer renderer.

e GetStandardCameralnfo(TStandardCameralnfo& cameralnfo )
For your camera to be used by the interactive renderer, you must implement GetStandardCameralnfo().
For more information on TStandardCameralnfo, see data structures chapter in the reference.

Location in the Interface

Cameras can be added from the Insert Menu in the Assemble room. If an Icon is provided in a Ulmg
resource, a button will also be added to the tool set.

Example: Camera

Description

Camera creates a Conical Camera with a focal length of 25mm and a zoom lens. It is displayed by the
Hybrid Ray Tracer and interactive renderers.
Below is the standard definition of the conical projection:
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Projection plane

Center of v
projection

v

A
N

Parameters

The following variable is used for the user-input parameters:
f ZoonCoef : The anmpunt of zoom

This is defined in Camera.h as follows:

struct CanerabData

{
}s

This is then mapped to the user interface parameters using the PMap resource in Camera.r.
Note that the parameters within the CameraData struct must be in the same order as in the PMap.

int16 fZoonCoef;

Functions

Camera::SetTransform

MCCOVEr r Caner a: : Set Transform( const TTransfornBD& transform)
SetTransform() is used to copy the transformation data:

MCCOVErr Caner a: : Set Transfornm( const TTransfornBD& transform)
{

f Transformrtransform // Copy the data of transform and not the pointer.

fCaneraOrigin = TVector3:: kZero;

f XCaner aDi recti on. Set Val ues( fHal fWdth, 0.0,
f YCarer aDi recti on. Set Val ues( 0.0, fHalfWdth,
fZCarmer aDi recti on = TVector 3:: kNegati vez;

© o
oo

f CaneraOri gi n=f Transf orm Transf or nPoi nt (f CaneraCri gi n);

f XCamer aDi r ect i on=f Transf or m Tr ansf or n\ect or (f XCaner abDi recti on);
f YCaner aDi r ect i on=f Transf orm Tr ansf or miVect or (f YCaner aDi r ecti on);
f ZCanmer abDi rect i on=f Tr ansf or m Tr ansf or nVect or (f ZCaner abDi r ecti on);

return MC S OK;
}

Camera::Project3DTo2D

bool ean Canera:: Proj ect 3DTo2D( const TVect or 3& camner aPosi tion, TVector3& screen-
Position ) const

This functions returns true if the point passed in screenPosition is visible by the camera, and false otherwise.

bool ean Carmer a: : Proj ect 3DTo2D( const TVect or 3& caner aPosi ti on, TVector3& screen-
Position ) const

{

const real distToCOP = - caneraPosition. z;
if ( distToCOP > 0 )

{
const real invwW= 1.0/di st ToCOP;
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screenPosition.x = flnvHal fWdth * caneraPosition.x * i nvW
screenPosition.y flnvHal fWdth * caneraPosition.y * invW
screenPosition.z di st ToCOP;

return true;

}
return fal se;
}
Camera::CreateRay

bool ean Canera:: CreateRay( const TVector2&screenPosition, TVector3& resultOi-
gin, TVector3& resultDirection)

CreateRay() is used by the ray tracer. In this example it is the opposite of the transformation used in

Project3DTo2D():

BOOLEAN Caner a: : Creat eRay( const TVector2&screenPosition, TVector3& resultOri -
gin, TVector3& resultDirection) const

{
resultOrigin = fCaneraOrigin; // originis always at the centerpoint
/1 direction changes since rays converge to the canmera center
resultDirection[0] = fZCanmerabDirection.x + ( screenPosition[0]*fXCanerabDirec-
tion[ 0] +screenPosi tion[ 1] *f YCaneraDirecti on[0] );
resultDirection[1l] = fZCanmeraDirection.y + ( screenPosition[0]*fXCanerabDirec-
tion[ 1] +screenPosi tion[ 1] *f YCameraDirection[1] );
resultDirection[2] = fZCanmeraDirection.z + ( screenPosition[0]*fXCanerabDirec-
tion[2] +screenPosi tion[ 1] *f YCameraDirection[2] );
resultDirection.Normalize();
return true;
}
Camera::CreateRay

bool ean Canera:: Creat eRay(const TVector2& screenPosition, const TVector2& screen-
Derivate, Ray3D &ray) const
CreateRay() generates a ray through a given screen location [-1,1] with a given thickness (screenDerivate).

{

TVector3 &direction=ray.fDirection;

direction.x = fZCameraDi rection.x + screenPosition[0] * fXCanerabDirection.x +
screenPosition[1] * fYCaneraDirection.X;

direction.y = fZCaneraDirection.y + screenPosition[0] * fXCaneraDirection.y +
screenPosition[1] * fYCaneraDirection.y;

direction.z = fZCaneraDirection.z + screenPosition[0] * fXCaneraDirection.z +
screenPosition[1] * fYCaneraDirection.z;

real invNorm= 1.0f / direction.GetMagnitude();

direction *= invNorm

ray.fDx = ( fXCaneraDirection - direction*(direction*fXCanerabDirection) )
*(screenDerivate.x*i nvNorm ;

ray.fDy = ( fYCanmeraDirection - direction*(direction*fYCanerabDirection) )

*(screenDerivate.y*i nvNorm ;

ray.fOrigin = fCanmeraOri gi n;
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ray. f Ox=TVect or 3: : kZer o;
ray. f Oy=TVect or 3: : kZer o;

return true;
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Writing a Constraint

Family ID : ‘link’

Interface ID : IID I3DExConstraint

Interface file : I3DExConstraint.h

Basic Implementation file: Basic3ADCOMImplementations.h, Basic3DCOMImplementations.cpp

Overview

A constraint, known as a link in RDS, defines motion links between Tree Elements. It allows you to define
“mechanical” constrains (degrees of freedom) between one Tree Element and its father.
In order to animate the link, you have to put each freedom value (one for each degrees of freedom) in the
“PMap”, even if they do not appear in the User Interface.
This sample creates a link that acts like a screw. So you need to specify that it has only one degree of
freedom, the number of turns, and the axis and the step of the screw.

The following methods must be implemented:
GetNbrFreedom()
GetFreedomRange(int16 index, real& min, real& max)
IncrementFreedomValue(int16 index, real& increment)
GetTransform(TTransform3D& transform)
GetTransformPartialDerivate(int16 index, TTransform3D& transform)
GetNbrFreedom() lets the 3D Shell know the number of degrees of freedom. Because the freedom value
can be limited, you have to give the range of values. This range is defined as a range of increment/decrement
around the value.
In this sample, you don’t want to limit the number of turns so you’ll always return the maximum range of
increment and decrement, with GetFreedomRange(). The Shell can’t directly modify the freedom value, so
you need to implement IncrementFreedomValue(). GetTransform() gives the rotation matrix and
translation vector due to the freedom values. To allow the inverse kinematics mechanism to work with your
constraint, you have to implement the GetTransfromPartialDerivate() function.

See the reference manual for more specific information on the interface methods.

Location in the User Interface

A constraint is accessed from the Properties tray: Motion/Transform button: constraint panel, after selecting
the child object or group.

Example: ScrewConstraint

Description

The sample link acts like a screw. It has one degree of freedom, and you need to specify the number of turns,
the axis, and the step of the screw.

Parameters
The following variables are used for the user-input parameters:
fAXi s: This is the id of the axis.
f St ep: The step of the screw, or 1 turn is a translation of
f St ep.

f FreedonVval ue: The range of values for the degrees of freedom
These are defined in ScrewConstraint.h as follows:
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/| Data storage of our extension :
struct ScrewConstraintData

{
i nt 32f Axi s; // 1D of the axis
real 32f Step; // Step of the screw (1 turn -> translation of fStep)
r eal 32f Fr eedonVval ue;

1

These are then mapped to the user interface parameters using the PMap resource in ScrewConstraint.r.

Functions

ScrewConstraint::GetNBRFreedom

virtual intl6 MCCOVAPI Get Nor Freedon() const

GetNbrFreedom() lets the 3D Shell know the number of degrees of freedom. Because the freedom value
can be limited, you have to give the range of values. This range is defined as a range of increment/decrement
around the value.

int16 ScrewConstraint:: Get Nor Freedon() const

{

}

return 1;

ScrewConstraint::IncrementFreedomValue

MCCOVErr ScrewConstrai nt:: | ncrenent FreedonVal ue(int16 index, real & i ncrement)
The Shell can’t directly modify the freedom value, so you need to implement IncrementFreedom Value().
MCCOMVErr ScrewConstrai nt:: | ncrenent FreedonVal ue(int16 index, real & i ncrement)

{
if (index == 1)
f Dat a. f FreedonVal ue += i ncrenent;

return MC_S OK;

ScrewConstraint::GetFreedomRange

MCCOMVEr r  ScrewConstrai nt: : Get FreedonRange(int 16 i ndex, real & nin, real & max)
const

In this sample, you don’t want to limit the number of turns so you’ll always return the maximum range of

increment and decrement with GetFreedomRange().

MCCOVEr r ScrewConstrai nt:: Get FreedonRange(int 16 i ndex, real & min, real & max)

const
{
if (index == 1)
{
mn = -32767. Of ;
max = 32767.0f;
}
return MC_S OK;
}

ScrewConstraint::GetTransform

MCCOVEr r ScrewConstrai nt:: Get Transforn{TTransfornBD& transform const
GetTransform() gives the rotation matrix and translation vector due to the freedom values.

Note: When the freedom values are initialized the function GetTransform must return the identity matrix
for the rotation and a null vector for the translation.

MCCOVEr r ScrewConstrai nt:: Get Transforn(TTransf ornBD& transform const

{

©2001-2007 DAZ 3D, Inc. All rights reserved.



Writing a Constraint Page 35

intle u,v,w

real al pha, cosa, si na;
real al titude;

TMat ri x33 nB3;

altitude = fData.fFreedonVal ue * fData.fStep;
al pha = fData.fFreedonVal ue * kReal TwoPI ;

if (fData.fAxis == kRadi 0X_id)

{

u=1;

V=2,

w=0;
}
else if (fData.fAxis == kRadi oY_id)
{

u=2;

v=0;

w=1;
}
else if (fData.fAxis == kRadi 0Z_i d)
{

u=0;

v=1,;

wW=2;
}
transformfTranslation[u] = 0.0;
transformfTranslation[v] = 0.0;
transformfTranslation[w] = altitude

sina = Real Sin(al pha);

cosa = Real Cos(al pha); //QuickSi nCos(al pha, sina, cosa);
nB3[u][u] = cosa; nB3[u][v] = sina; nB3[u][w =0.0;
nB3[ v] [ u] -sina; nB83[v][v] = cosa; nmB3[v][w] = 0.0;
nB83[ W [ u] 0.0; mB3[w][v] = 0.0; nB3[wW[W = 1.0;
transform f Rot ati onAndScal e = nB3;

return MC_S OK;

ScrewConstraint::GetTransformPartialDerivate

MCCOMEr r ScrewConstraint:: Get TransfornParti al Derivate(int16 i ndex, TTransfor m8D&
transform const

To allow the inverse kinematics mechanism to work with the constraint, implement the

GetTransfromPartialDerivate() function. A partial derivative transformation is a transformation where

each element is derived by a freedom degree. So you have as much Partial Derivative as freedom degrees:

o, o, ok,

oo oo oo
O L
oo, oo oo oo
Oi 0j, ok

z

L ool oo oa.
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| do.

MCCOVErr ScrewConstraint:: Get TransfornParti al Derivate(int16 i ndex, TTransfor mBD&
transforn) const

{
intlée u,v,w
real al pha, cosa, si na;
TMat ri x33 nB3;
if (fData.fAxis == kRadi oX_id)
{
u=1
v = 2
w=20
}
else if (fData.fAxis == kRadi oY_id)
{
u=2
v =0
w=1
}
else if (fData.fAxis == kRadi oZ_i d)
{
u=2~0
v =1
w = 2
}
if (index == 1)
{
transformfTranslation[u] = 0.0;
transformfTranslation[v] = 0.0;
transformfTranslation[w] = fData.fStep;
al pha = kReal TwoPl * fDat a. f Freedonmval ue;
sina = Real Sin(al pha);
cosa = Real Cos(al pha); //QuickSinCos(al pha, sina, cosa);
nB3[u][u] = -kReal TwoPl * sina;
nB3[u][v] = kReal TwoPl * cosa;
nB3[u][w] = 0.0;
nB3[v][u] = -kReal TwoPl * cosa;
n83[v][Vv] = -kReal TwoPl * sina;
n83[v][w = 0.0;
n83[w [u] = 0.0;
nB3[w][v] = 0.0;
n83[(w [W = 0.0;
transform f Rot ati onAndScal e = nB33;
}
return MC S OK;
}

©2001-2007 DAZ 3D, Inc. All rights reserved.



Writing a Data Component Page 37

Writing a Data Component

Family ID : ‘data’

Interface ID : IID I3DExDataComponent

Interface file : I3DExRenderFeature.h

Basic Implementation file: BasicDataComponent.h, BasicDataComponent.cpp

Overview

A data component is a generic object that contains additionnal data for a given type of object (and these data
can be animated). Moreover, a data component generally delegates the actions associated with these data to
another specific class. For instance, you can create a data component to add a specific effect to all the
primitives or to some lights. For that purpose, besides writing the class that performs the effect, you will
have to associate it with its data component class, which derives from TBasicDataComponent and
implements these methods:

e IsActive(I3DShTreeElement *tree)

e  GetPostRenderList(TMCArray<IDType> &idArray)

if your goal is to create a post renderer (see “Writing a Post Render Filter”),

e GetVolumetricList(TMCArray<IDType>& idArray)

if your goal is to create a volumetric effect (see “Writing a Volumetric Effect”).

IsActive() returns #rue if the data component can be applied to the passed-in parameter.
GetPostRenderList() adds the class ID of your post renderer to the list of post render filters to be applied.
GetVolumetricList() adds the class ID of your volumetric effect to the list of volumetric effects to be
applied.

Your data component must specify, in a resource file, which (one or more) types of object it’ll be added to,
amongst the following:
e Camera
Group
Helper Object
Instance
Light
Primitive Instance

Location in the User Interface

If visible in the user interface, a data component is most often accessed through the Effects panel of the
Properties tray, in the Assemble room. For instance, if the data component applies to lights, you will have to
select a light to be able to see the data component in the panel.

Example: Light Cone (volumetric effect)

Description

In this section, we describe how a data component has been associated to a volumetric effect which can only
apply to some lights (this is the Volumetric Effect sample, described in “Writing a Volumetric Effect”).
Thus, the volumetric effect (Simple Light Cone) will be accessed through the Effects panel of the Properties
tray in the Assemble room when a light is selected. The data component stores all the data needed by the
volumetric effect and knows its class ID. Therefore, if you have three spot lights in your scene and you want
to activate the simple light cone effect for two of them, then you will have three instantiations of your data
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component class but only one volumetric effect instantiation, which will compute the effect for the light
sources that asked for it.

Parameters
The following variables are used for the user-input parameters:
flntensity: Intensity (%
f Radi us: Li ght source radius (in)
f FogCol or: Fog effect color
fFall OFf: quality of fall off

This is defined in IcPMAP h as follows:
struct Light Conel nfo

{
Li ght Conel nfo();
real fintensity; // Intensity (%.
real Radi us; /1 Light source radius (in).
TMCCol or RGBA f FogCol or; /'l Fog col or
real fRall O f; /'l quality of fall off
}.

This is then mapped to the user interface parameters using the PMap resource in SimpleVolumetricEffect.r.
Note that the parameters within the LightConelnfo structure must be in the same order as in the PMap.

The PMap resource will be declared as part of the data component, to which we’ll add a *data’ resource that
specifies the type of object that can use our volumetric effect:

resource 'data' (R_Sinpl eLi ght ConeControl | D)

{
{
i /1l can be applied to lights
}
s
Functions

In this example, we only have two methods to override: IsActive and GetVolumetricList. The data
component class is called TLightConeControl.

TLightConeControl::IsActive
bool ean TLi ght ConeControl ::1sActive(l3DShTreeEl ement *tree)

IsActive returns false if the component has no effects on a given type of light.
bool ean TLi ght ConeControl ::1sActive(l3DShTreeEl enent *tree)

{
}

return DataConponent Util s:: HasLi ght Cone(tree);

We use a function encapsulated in a structure dedicated to the data component.

bool ean Dat aConponent Uti | s:: HasLi ght Cone( | 3DShTr eeEl ement *tree)

{

The passed-in tree element can be regarded as a light:
TMCCount edPt r <I 3DShLi ght source> |i ght;
tree->Querylnterface(l|lD_I 3DShLi ght sour ce, (voi d**) & i ght);
MCAsser t Poi nt er Check(1i ght);

Then we can ask if this type of light supports the light cone effect:

| i ght->GetLightlnfo(hasLightCone,...,..., ... );
return hasLi ght Cone;
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TLightConeControl::GetVolumetricList
voi d TLi ght ConeControl :: Get Vol unetri cLi st (TMCArray<| DType>& i dArray)
GetVolumetricList adds the volumetric effect IDs to the array of volumetric effect IDs that we want to

apply. Here, we only have to add the class ID of our Volumetric Effect.
voi d TLi ght ConeControl :: Get Vol unetri cLi st (TMCArray<I| DType>& i dArray)

{
}

if (fPmap.fEnable) idArray. AddEl en( Si npl eLi ght ConeVol | D) ;
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Writing a Modifier

Family ID : ‘modi’

Interface ID : IID IDExModifier

Interface file : I3dExModifiers.h

Basic Implementation file: BasicModifiers.h, BasicModifiers.h

Overview

Modifiers can be applied to any object or group of objects of the scene, that is any tree except the universe.
They can affect the transform of the tree (position and scaling) and the geometry of the objects that belong to
the tree.

Depending on what you are doing, you don't need to implement all the functions of the modifiers’ API.
With GetModifierFlags, you tell the shell what kind of modifier you implemented: behavior if you only
affect the data stored on a tree (in most cases the transform), deformer if you only change the geometry. If
needed, your modifier can be a behavior and a deformer.

For behaviors, the only required function is Apply(I3DShTreeElement* tree) which gives you full control of
the tree. For example, changing the position and scaling is easy with the TTreeTransform methods of the
tree.

For deformers, you need to implement at least DeformPoint (if your deformation depends only on the 3D
coordinates of the vertices and is continuous) or DeformFacetMesh (if you want more information or need
to separate the mesh in pieces). You should implement SetBoundingBox if you need to keep the bounding
box of the region in which the deformer is applied.

See the reference manual for more information on the I3DExModifier methods.

The NonUniformScale sample shows how to create radio buttons and sliders using a PMap and a rsr file.
The Explode sample also shows how to create a slider, and demonstrates how to create a checkbox. The
Barycenter sample shows how to set up an automatic PMap. The Behavior sample shows how to create a
slider and scrollable edit text boxes.

Location in the User Interface

Modifiers are found on the Modifier tab of the Properties Tray. They are applied to the selected object or
group. You can have several modifiers at several levels on a tree (e.g. on an object and on the group that
contains it). Behaviors are applied starting from the top most group and going down the tree. Deformers are
evaluated upward.

Example: Non-Uniform Scale Deformer

Description

The Non-Uniform Scale Deformer scales objects disproportionately around either the X, Y, or Z axis. The
two remaining axes are given scaling values, which are labeled the ‘U’ and “V’ axes. It illustrates the use of

DeformPoint.
Parameters
The following variables are used for the user-input parameters:
f Axi s: The axis to scale (X Y, or 2).
f UBegScal e: The Begi ning scale value for the U Axis.
f UEndScal e: The Ending scale value for the U Axis.
f VBegScal e: The Begi ning scal e value for the V Axis.
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f VEndScal e: The Endi ng scale value for the V Axis.
f Boundi ngBox: The object’s boundi ng box.

These are defined in NonUniformScale.h as follows:
struct NonUni f or nScal eDat a

{
int32 f AXi s;
real f UBegScal e;
r eal f UEndScal e;
real f VBegScal e;
real f VEndScal e;
TBBox3D f Boundi ngBox;
}.

These are then mapped to the user interface parameters using the PMap resource in NonUniformScale.r.
Note that the parameters within the NonUniformScaleData struct must be in the same order as in the PMap.
Note for advanced users: The f Boundi ngBox field does not appear in the UI. It was added to the PMap to
avoid having to write a clone function. Here is what would look like the clone function:

voi d NonUni f or nScal e: : O one( | ExDat aExchanger ** out Exchanger, | MCUnknown* pUnk-
Quter)

{
TMCCount edCr eat eHel per <I ExDat aExchanger >r esul t (out Exchanger) ;

NonUni f or nScal e * theC one = new NonUni fornScal e ();
Throwl fNi | (t heCl one);

t heCl one- >Set Cont rol | i ngUnknown( pUnkQut er) ;

t hed one- >f Boundi ngBox= f Boundi ngBox;

resul t = (| ExDat aExchanger *)t heCd one;

Functions

The three I3DExModifiers methods that are implemented for this example include: SetBoundingBox(),
DeformPoint(), and DeformBBox(). DeformFacetMesh() is not needed for this example as only the
coordinates of each point are changed .

NonUniformScale::SetBoundingBox
MCCOVEr r NonUni f or nScal e: : Set Boundi ngBox( TBBox3D* bbox)

SetBBox() assigns the variable f Boundi ngBox to the current bounding box from the shell:

MCCOVEr r  NonUni f or nScal e: : Set Bount i ngBox( TBox3D* bbox)
{

}
NonUniformScale::DeformBBox

f Dat a. f Boundi ngBox=*bbox;

MCCOVEr r NonUni f or nfScal e: : Def or mBBox( const TBBox3D & n, TBBox3D &out)

DeformBBox evaluates how the deformation will transform the bounding box in. It uses DeformPoint to
compute the result and puts it in out.
MCCOVEr r NonUni f or nScal e: : Def or nBBox( const TBox3D & n, TBox3D &out)

{
TVector3 TenpPoint[2];
TVector3 point, deforned;

in.fMn;
i n. f Max;

TenpPoi nt [ 0]
TenpPoi nt [ 1]
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int XX, YY, ZZ, checkbound; //Loop Controls
out =i n;

for (XX=1; XX>=0; XX--)

{
poi nt[ 0] =TenpPoi nt [ XX] [ 0] ;
for (YY=1; YY>=0; YY--)
{
poi nt[ 1] =TenpPoi nt[ YY] [ 1];
for (zZz=1;, zz>=0; ZzZ--)
{
poi nt[ 2] =TenpPoi nt[ ZZ] [ 2] ;
Def or mPoi nt (&poi nt, &def or med);
for (checkbound=2; checkbound>=0; checkbound--)
{
i f (deforned[ checkbound] < out.fM n[checkbound])
out.fM n[ checkbound] = def orned[ checkbound] ;
i f (defornmed[ checkbound] > out.fMax[checkbound])
out . f Max[ checkbound] = def orned[ checkbound];
}
}
}
}

return MC_S K;
}

NonUniformScale::DeformPoint
MCCOVEr r  NonUni f or nScal e: : Def or nPoi nt ( TVect or 3& poi nt, TVector3& result)

DeformPoint() is where the deformation takes place. First, # and v are assigned depending on the value of
f Axi s. wis assigned to the scale axis. Then a linear scale is calculated between the beginning and ending
of the bounding box.

The scaling is performed for both the u and v axis using the following formula:

Result = P(B+ wrelative(E — B))

Where P is the variable Point, B is the Beginning Scale, and E is the Ending Scale. The relative scale,
wrelative, is calcuated by this formula:
L B Bmin n)

wrelative = P, (B—max—Bmi
Where Bmin is the bounding box minimum, and Bmax is the bounding box maximum.
MCCOVEr r  NonUni f or nScal e: : Def or mPoi nt ( TVect or 3& poi nt, TVector3& result)
{

int16 u, v, w

real wrel ative;

switch (fData.fAxis)

{

case kRadi oX id:
u=1; //Y Axis
v=2; /1Z Axis
w=0; //X Axis
br eak;

case kRadioY_id:
u=2; //Z Axis
v=0; //X Axis
w=1; //Y Axis
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br eak;

case kRadi oZ_i d:
u=0; // X Axis
v=1; //Y AXis
w=2; //Z Axis

br eak;
defaul t:
br eak;
}
i f ((fData.fBoundi ngBox. fMax[w] -f Dat a. f Boundi ngBox. f M n[ w] ) ==0. 0)
{
*result = *point;
return MC_S OK;
}

wrelative=((*point)[w] - fData.fBoundi ngBox.fM n[w])/(fData.fBounding-
Box. f Max[ W] - f Dat a. f Boundi ngBox. fM n[w] ) ;
if ((fData.fUEndScal e+f Dat a. f UBegScal e) ==0. 0)

(*resul t)[u]=0.0;
}

el se

{
(*result)[u] = (*point)[u] * (fData.fUBegScale + welative * (fData.fUEnd-

Scal e-f Dat a. f UBegScal e) ) ;

if ((fData.fVEndScal e+f Dat a. f VBegScal e) ==0. 0)

{
(*result)[v] = 0.0;

el se

{
(*result)[v] = (*point)[v] * (fData.fVBegScale + welative * (fData.fVEnd-
Scal e-f Dat a. f VBegScal e) ) ;

}

(*result)[w] = (*point)[wW;

return MC_S OK;
In addition to inheriting from TBasicDeformModifier, NonUniformScale also inherites from
TBasicWireframe in order to track scaling from within the 3D window. Multiple-inheritance requires a
custom implementation of AddRef and QuerylInterface. See the code sample for specific information.

Example: Explode

Description

The Explode modifier breaks an object into pieces which then fall influenced by gravity. You can specify the
size of the pieces, the speed of the explosion, and gravity as a percentage.

Some of the functions are implemented similarly as in NonUniformScale. You may want to look at the
source code to see how they are implemented.

Parameters
The following variables are used for the user-input parameters:
fM nSi ze: The m nimum si ze of a facet when an object expl odes.
f Expl osi onFactor: The factor that sets the size of explosion.
f Fl oor: The fl oor of the explosion area.
f Gravi t yCoef: The gravity coefficient.
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bool f Appl yGravity;

f Boundi ngBox: The obj ect’s boundi ng box.
These are defined in Explode.h as follows:
struct Expl odeData {

real fM nSi ze;

real f Expl osi onFact or;
r eal f Fl oor;

real f Gravi t yCoef;
bool f Appl yGravi ty;

TBBox3D f Boundi ngBox; // Boundi ng Box
b
These are then mapped to the user interface parameters using the PMap resource in Explode.r. Note that the
parameters within the ExplodeData struct must be in the same order as in the PMap.

Functions

The I3DExModifiers methods that are implemented for this example include: SetBoundingBox(),
DeformPoint(), DeformBBox() and DeformFacetMesh(). When functions are implemented similarly to
the NonUniformScale sample, they are not documented here.

Explode::DeformPoint
MCCOVEr r Expl ode: : Def or nPoi nt ( TVect or 3& poi nt, TVector3& result)

DeformPoint() is called by DeformBBox(). It specifies whether the gravity coefficient or the floor will
affect the explosion.

MCCOVEr r Expl ode: : Def or mPoi nt ( TVect or 3& poi nt, TVector3& result) {

TVect or 3 Transl at e;
int i;

Transl ate[0] = (*point)[0] * fData.fExplosionFactor;
Translate[1l] = (*point)[1] * fData.fExplosionFactor;
if (fData.fGavityCoef == 0)
Translate[2] = (*point)[2] * fData.fExplosi onFactor;
el se {
real a = 9.8f;
if ((*point)[2] <= fData.fFloor)
Transl ate[2] = 0.0;
el se
Translate[2] = (*point)[2] * fData.fExplosionFactor - fData.fG avityCoef *
(f Dat a. f Expl osi onFactor * fData. fExpl osionFactor);
if ((*point)[2] + Translate[2] < fData.fFloor)
Transl ate[2] = fData.fFloor - (*point)[2];
}
for (i=0; i<3; i++) {
(*result)[i] = (*point)[i] + Translate[i];

}

return MC_S OK;
}

Explode::DeformBBox
MCCOVEr r Expl ode: : Def or nBBox( const TBBox3D & n, TBBox3D &out)
DeformBBox evaluates how the deformation will transform the bounding box in. It uses DeformPoint to

compute the result and puts it in out.
MCCOVEr r Expl ode: : Def or mBBox( const TBBox3D & n, TBBox3D &out) {
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Def ormPoi nt (in.fMn, out.fMn);
Def or mPoi nt (i n. f Max, out. fMax);
return MC S OK;

}

Explode::DeformFacetMesh
MCCOVEr r Expl ode: : Def or nFacet Mesh(real | od, Facet Mesh* in, Facet Mesh** out Mesh) {

DeformFacetMesh() subdivides the facets into smaller pieces, deforms them and recreates a new mesh with
the deformed facets.
MCCOVEr r Expl ode: : Def or nfFacet Mesh(real |od, Facet Mesh* in, Facet Mesh** out Mesh) {

Facet MeshAccunul at or accu;
Facet MeshFacetlterator iter;
iter.Initialize(in);
for (iter.First(); iter.Mre(); iter.Next()) {
expl odeFacet (& ter. Get Facet (), &accu);
}
accu. MakeFacet Mesh( out Mesh) ;
return MC_S OK;
}

Example: Barycenter

Description

The Barycenter shows an example of what you can do in the Apply function. It also demonstrates the use of
data components (see “Writing a Data Component”).

Parameters

The following shows how to set up a data component in a PMap.
resource ' Pvap' (129)

{
{ // TODO Add your paraneters by providing :
/1 four letters ID,
/1 four letters type |ID,
/1 interpolate or zero,
/1 name
"WEG ,'re32', interpolate, "Wight!","",
}
¥
resource 'data' (129)
{
{
"prim /'l can be applied to primtives
}
¥
Functions

The following I3DExTreeElement method is implemented for this example:

ExBarycenter::Apply
virtual MCCOVErr MCCOVAPI Appl y( 1 3DShTr eeEl enent* tree);
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Apply() applies the modifier to the selected object according to the other objects that exist in the universe
(also known as the tree). For example, if you were aligning objects, Apply() would get all of the objects to
perform the alignment.

MCCOVErr ExBarycenter:: Appl y(I 3DShTr eeEl ement * tree)

{

// check for all the instances to find a msc feature
TMCCount edPt r <l 3DShScene> ascene=NULL;

TMCCount edPt r <I 3DShG  oup> agr oup;

TMCCount edPt r <I 3DShTr eeEl enent > atree=NULL;

TMCCount edPt r <I 3DShTr eeEl enent > atreeBi s=NULL;
TMCCount edPt r <| 3DShDat aConponent > agendat a=NULL;
TMCCount edPt r <W\éi ght > wei ght GenDat a=NULL;

const TRender abl eAndTf mArray* i nstances;

real total Wi ght=0;

TVect or 3 sunPos; sunPos[ 0] =0; sumnPos[1]=0; sunPos[ 2] =0;
int jj;

unsi gned | ong nbM sc;

tree->Get Scene( &ascene) ;

ascene- >Cet Tr eeRoot ( &agr oup) ;

agroup->Querylnterface(l|D_| 3DShTr eeEl enent, (voi d**) &atree);
Throw fNi | (atree);

atr ee- >Begi nCGet Render abl es(i nst ances);

TRender abl eAndTf mArray: : const _iteratoriter = instances->Begin();
for (const TRenderabl eAndTfn¥ curlnstance = iter.First(); iter.Mre(); curln-
stance = iter.Next())
{
curl nstance->f |l nstance->Querylnterface(llD_|I 3DShTr eeEl enent,
(voi d**) &t reeBi s);
/*if (atreeBis == tree)
{
TRender abl eFl ags render abl eFl ags = curl nst ance- >f Render abl e- >Get Ren-
der abl eFl ags() ;
render abl eFl ags. Set MaskedVal ue( TRender abl eFl ags: : kSt ati cMask, f al se);
}
*/
if (atreeBis != tree)
{
nbM sc=at r eeBi s- >CGet Dat aConponent sCount () ;
for (jji=nbMsc; jj>0; jj--)
/1 loop on all the msc features
at r eeBi s- >CGet Dat aConponent Byl ndex( &gendata, jj-1);
i f (agendata->Querylnterface(CLSI D ExWi ght, (void**)&wei ght Gen-
Dat a) ==MC_S_(K)
{
real wei ght =wei ght GenDat a- >Get Wi ght () ;
total Wei ght += wei ght;
sunPos[ 0] +=cur | nstance->f T. f Transl ati on[ 0] * wei ght;
sunPos|[ 1] +=cur | nstance->f T. f Transl ati on[ 1] * wei ght;
sunPos|[ 2] +=cur | nstance->f T. f Transl ati on[ 2] * wei ght;
}
}
}
}

i f (total Wi ght!=0)
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{

TTransfornBD tr;

/1 Set the new position of tree

tree->Get d obal TransfornBD(tr);

tr.fTranslation[0] = sumPos[0] / total Wi ght;

tr.fTranslation[1] = sunPos[1l] / total Wi ght;

tr.fTranslation[2] = sunPos[2] / total Wi ght;

tree->Set d obal TransfornB8D(tr);
}

at ree- >EndCet Render abl es() ;

return MC_S OK;

}
Example: Behavior
Description
The Behavior modifier demonstrates how to align the selected object with a relative position to two other
objects. You clone an object with the Clone() function, calculate the relative position between the objects,
then apply the change to the tree structure with the Apply() function.
Some of the functions are implemented similarly as the other samples. You may want to look at the source
code to see how they are implemented.
Parameters
The following variables are used for the user-input parameters:
f Name(bj ect 1: The nane of the first object to which to align.
f Name(bj ect 2: The nane of the second object to which to align.
f Rel Pos: The rel ative position between the two objects.
These are defined in Behavior.h as follows:
struct Behavi or Dat a
{
TMCSt ri ng255f NameCbj ect1;// name of the first object to align to
TMCSt ri ng255f Name(bj ect 2;// name of the second object to align to
real 32f Rel Pos;// relative position between the two objects (0 first, 1 second)
i
These are then mapped to the user interface parameters using the PMap resource in Explode.r. Note that the
parameters within the BehaviorData struct must be in the same order as in the PMap.
Functions
The I3DExModifier methods that are implemented for this example include: Clone(), HandleEvent(), and
Apply(). When functions are implemented similarly to the earlier samples, they are not documented here.
Behavior::Clone

voi d Behavi or:: C one(| ExDat aExchanger ** res, | MCUnknown* pUnkQut er)

Clone() clones the object in memory before the modifier is applied in case of Undo. This allows the
modifier to easily be "undone".

voi d Behavi or:: d one(| ExDat aExchanger** res, | MCUnknown* pUnkQut er)

{
TMCCount edCr eat eHel per <I ExDat aExchanger> result(res);
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Behavi or* cl one = new Behavi or();
result = (I ExDat aExchanger*)cl one;

if (clone)

clone->fData=fData; // copy the Behavi orData
cl one->Set Control | i ngUnknown( pUnkQut er);
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Writing a 3DEXxporter

Family ID : ‘3Douw’

Interface ID : ID I3DExExportFilter

Interface file : I3DExImportExport.h

Basic Implementation file: Basic3DImportExport.h, Basic3DImportExport.cpp

Overview

An exporter allows you to export files from Carrara into a different file format. Generally speaking, writing
an exporter is fairly easy.

The example code contains details that apply to the DXF file format. Refer to the source code for more
information. In this example, notice the heavy use of the Querylnterface() call. Make sure you are familiar
with the I3DShObject, 3DShTreeElement and I3DShInstance interfaces.

Make sure you build the right ‘Cmpp’ (Component Private) resource. It contains the information necessary
to the 3D Shell to display your file format extension and name in the Save As dialog. Please refer to , “The
Component Private resources (“Cmpp”)” for all details.

Among all the methods of the I3DExExportFilter interface, you must at least implement DoExport. It is used
to export the scene data. See the reference manual for more specific information on the other methods.

Location in the User Interface

An exporter is accessed either from the File menu> Export command or from the File menu> Save As
command. If you return true in WantsOptionDialog(), your exporter’s options will be shown in a dialog
before saving the file.

Example: DXF

Description

This example shows how to export Carrara scene data into the DXF file format. In this example, light and
camera data are not exported.
In this exporter, the basic algorithm is:

Create the output file I nstanci ate a TMCf st ream
For each object instance in the scene: | 3DShScene: : Get | nst anceByl ndex()
Get the 3D object referenced by the instance |3DShl nstance:: Witelnstance
If it is a Primtive Querylnterface(l1 D | 3DShPrimtive)
Get its global Transfornmation | 3DShTr eeEl ement : : Get A obal TreeTr ans-
form)

Get the Primitive' s geonetry as facets
Transform each facet in d obal coordinates
Wite the facet to the output file

Parameters

No parameters are defined for user input.

TDXFExporter::DoExport

MCCOVEr r TDXFExporter::DoExport(IMCFile * file, | MCUnknown* elem | MCUnknown*
SubEl em
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For 3D exporters, elem maps to I3DShScene and subElem maps to I3DShTreeElement through
QuerylInterface.

DoExport() gets the number of instances in a scene, making sure that each element is a type that can be
exported into the target format. It then writes out the header information, the data for each object and the
object’s facet data when appropriate. Then DoExport() writes the data for the end of the DXF file.

MCCOVEr r TDXFExporter:: DoExport (I MCFile* file, |MUnknown* elem | MCUnknown*
SubEl em
{
TMCf streant stream = NULL;
ui nt 32 nblnst = 0O;
TMCCount edPt r <I 3DShScene> scene;
MCCOVErr error;

error = elem >Querylnterface(llD_|I 3DShScene, (voi d**) &cene);
if (error '= MC S (K

return error;
else if (scene == NULL)

return MC_E_FAIL,

TMCCount edPt r <I MCUnknown> pr ogr essKey;
try
{

nbl nst =scene->Get | nst anceli st Count () ;

/'l Progress bar

TMCSt ri ng255 progressMsg;

voi d* ol dResources = NULL;

gResourceUtilities->SetupConponent Resources('3Din', 'COEA", &old-
Resour ces) ;

gResourcelUtilities->CetlndString(progressMsg, 131, 1);// string 1 of
STR# 131 (see DXF.r)

gResourceUtilities->RestoreConponent Resour ces(ol dResour ces);

gShel lUtilities->Begi nProgress(progressMsg, &progressKey, nblnst);

/1 Open the file

TMCSt ri ng1023 ful | Pat hNane;

file->GetFileFull Pat hNane(ful | Pat hNane) ;

stream = new TMCf strean(ful | Pat hNane. Str Get (), TMCi ostream : out);
Throwl fNi | (stream;

stream >SetInfo(gShell Utilities->CGetCreator(), IDITYPE('T, 'E, 'X,
T

Wit eDXFBegi n(strean;

TMCCount edPt r <l 3DShl nst ance> i nst ance;
for (uint32 i=0; i<nblnst; ++i)

{
scene->Cet | nst anceByl ndex( & nstance, i) ;
Witelnstance(stream instance, i);
gShel lUtilities->IncrenmentProgress(1l, progressKey);
}

Wit eDXFEnd(stream;

del ete stream
gShel lUtilities->EndProgress(progressKey);

}
catch (...)
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{
del ete stream
gShel I Utilities->EndProgress(progressKey);
t hr ow;

}

return MC_S X;

©2001-2007 DAZ 3D, Inc. All rights reserved.



Page 54 Writing a 3DExporter

©2001-2007 DAZ 3D, Inc. All rights reserved.



Writing a Final Renderer Page 55

Writing a Final Renderer

Family ID : “find’

Interface ID : I[ID I3DExFinalRenderer

Interface file : I3DExFinalRenderer.h

Basic Implementation file: BasicFinalRenderer.h, BasicFinalRenderer.cpp

Overview

A renderer controls the way you output your scene data into an image or movie format. The renderer
interface allows you to create a new external renderer for Carrara.

The renderer module needs interfaces to the following required elements from the Carrara shell : the camera,
the tree top (usually the universe), the environment (atmosphere, backdrop & background), the ambient
light, and the offscreen area (which is used as a zone in which to draw). Since it may have parameters
defined by the user in the scene settings, the renderer is related to 3DExDataExchanger and may use a
PMap.

There are two final renderer samples:

e A simple wireframe renderer with no special features, a minimum implementation

e A mix renderer that includes a ZBuffer, an environment, a Phong reflection model, an interface
to G-buffers, and support for tiled offscreen. In that example, more of the renderer interface is
used.

I3DExFinalRenderer provides following methods for both samples:

SetTreeTop(I3DShGroup* treeTop);

SetCamera(I3DShCamera* camera);
SetEnvironment(I3DShEnvironment* environment);
SetAmbientLight(const TMCColorRGB &ambiantColor);
SetFieldRenderingData(int32 fieldRenderingSettings,int16 firstFrame) ;
GetRenderStatistics(I3DRenderStatistics** renderstats) ;
PrepareDraw(const TMCPoint &size,const TBBox2D& uvBox,const TBBox2D& production-
Frame, boolean (*callback) (int16 vv, void* priv),void* priv);
FinishDraw();

RenderVolumetrics(boolean renderEffects);
RenderBackGround(boolean enable);

OptimizeTileSize(TMCPoint& inOutTileSize);
GetTileRenderer(I3DExTileRenderer** tileRenderer);

WireRenderer implements the following methods:

RenderScene(const TMCRect* area)

BlocCopy(RTData* pixels)

Rasterize(TFacet3D facet, TTransform3D L2C, I3DShInstance* CurrentInstance )
PixelSet (int32 x, int32 y, TMCColorRGBA* color)

DrawLine(int16 x1, int16 y1, int16 x2, int16 y2, TMCColorRGBA* Color )
MixRenderer implements the following additional methods:
MixRenderer::InitZbuffer()

AllocMem()

ReleaseMem()

GetLights()

FreeLights()

RenderScene(const TMCRect* area)

ZBufferSet (int32 x, int32 y, real val)
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e Interpolate(float A, float B, long y1, long y2, long dy, float *array)

o FillPoly(TFacet3D facet, I3DShInstance *CurrentInstance, ShadingIn *myShadingln, ShadingOut
*myShadingOut, int numVertices)

e  BackgroundColor(TVector2 theScreenUV, TMCColorRGBA& resultColor)

See the reference manual for more specific information on the interface methods.

Location in the User Interface

A renderer is accessed from the Properties tray after clicking the Render button to switch to the Render
room.

Example: WireRenderer

Description

This example shows how to create a renderer with a minimum of features. However, the following items are
needed:

e aview resource for the user to choose a renderer

e an interface to the camera (absolutely necessary to change between the different coordinate
systems)

e an interface to the image area (the full image to be rendered)

e an interface to the offscreen (an area into which the renderer draws, in this example it has the
size of the image area)

e an interface to the top of the tree hierarchy (to get all the objects to be drawn).

To create this renderer, you’ll need to do the following:

Tell the shell to render the image in one single pass (no tiling)
Transform the tree into a sequence of instances in which we get the objects (each instance has
a transformation matrix from local coordinates to global coordinates associated)

e From the camera, get the transformation matrix from global coordinates system to the camera
coordinates system

e C(Create a facet iterator to get each mesh facet in local coordinates

e Transform the vertices’ local coordinates in screen coordinates then project them in screen
space

e Draw lines between the points

Parameters

In this example, there are no user-input parameters, but the following structures are defined in
WireRenderer.h:
This structure is used to draw the image.
struct FlatBuffer
{
uint16* r;
ui nt 16* g;
ui nt 16* b;
b

This structure is used during rendering
struct InstanceAndTransform / This structure will be useful during rendering

{

| 3DShl nst ance*f | nst ance;
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TTransf or nBDf T;
}s

If there were user-input parameters, they would need to be mapped to the user interface parameters using a
PMap resource in WireRenderer.r.
Note that the parameters within the WireRendererData struct must be in the same order as in the PMap.

Functions

WireRenderer::SetTre