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1 KiCad f&fF&4tE T

KiCad ffi{F R4 — ML ZREY € KiCad THRERIHESL . @ IHRCFIY— A T B0 mURAETT S (I AT b B
KiCad £fF; 52 b, aIDAfEB) KiCad JEACHAS o i) — NARR BT RGBT AN SN GR3-5 IEAETT A (4
PEE AN KA, AT A AR 0 T 5 B R B] RS 1T 00 ) I By . KiCad ) SERA R MR 5
T TARRCR.

Pt 2o 3D BRI &, IR ASCR 2R 3D B, 1 Jomi X SRR R Rl RT R U SR A 1 KiCad
VRIAT R SPFHESR SR, DAERERTT RN AT AR R 2SR d (. H AT, A 3D flifFHE KiCad
g, (HR DA AAFIT & PCB i, PAGEH - RERS SE BB S AR R T 2% -

1.1 &

ORI, PO RRR RS T4 E P i A, R 2O A i B 1. B, 3D BRI A ST
3 3D BB R R s ol i 3D A E A BRI PCB A/ EIFRAREL PCB £l d-T i o Hift
HLA USRS 2, SR kE 20 KiCad PCB. HETHIAFE T 3D 3, BRI AR SR E A

S F2E 5 2AE KiCad JEACAD I b B E AR AT AR 1A RS R 28 o 7 KiCad AT, SO plugins/1dr /pluginldr.h’
T BT AR R LS . X AR T AT BEAEALAT KiCad fE1F (FEARITY) HR BRI BEARRE, &
S BRERAL T XA S AT AR Z R AR A A A MR B AR & . AR “plugins/Idr/3d /pluginldr3D.h’ AT

3D FEPFRAINERSE: o IR ST R EG E RIE E I B RE T T KiCad. $@{F N8R 1 B L B ER—SEbr
AECESCBE, I 5E KiCad MUEFIIREZ MIAYEHINF R . A8 A KiCad wp SCRpE PRI i O ME—ACRS . 3RATie

it Z A A B B PE AR, DA 460 R I 2 as VR Al PR S BE . A 3D @ AFRIIR 0L T, A BURIE I 2 REAR AL 5 7
S3D__CACHE 251,

BRARIEAETT SR BRI IE . N EIT R AN BT KL KiCad A HUEFA N EAS B4y 0 55 2w SOk E
PRI R AL

ffl “include/plugins/kicad_plugin.h” FEHH Ty KiCad $i{FBr g iz 2L ek 8 X Lo s bRl R, SRR 4d
PR RR, REAEECFE APT BURAEE, ROVRPERBIFRAE R, RG2S AP EABASA R A . i

MEZ, XEhE:

/* Return a UTF-8 string naming the Plugin Class */

char const* GetKicadPluginClass( void );

/* Return version information for the Plugin Class API */
void GetClassVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision );

/*
Return true if the version check implemented in the plugin
determines that the given Plugin Class API is compatible.
*/
bool CheckClassVersion( unsigned char Major,

unsigned char Minor, unsigned char Patch, unsigned char Revision );

/* Return the name of the specific plugin, for example "PLUGIN_3D_VRML" x*/

const char* GetKicadPluginName( void );
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/* Return version information for the specific plugin */
void GetPluginVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision );

1.1.1 &3 PLUGIN_3D

PR “include/plugins/3d/3d_plugin.h’ FEM] T2t BrA 3D flFSSBURI KL, I ST I 2 s A

PR B R PN R S B E SR A
/* Returns the Plugin Class name "PLUGIN_3D" x/

char const* GetKicadPluginClass( void );

/* Return version information for the PLUGIN_3D API x/
void GetClassVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision );

/*
Performs basic version checks enforced by the developers of
the loader for the PLUGIN_3D class and returns true if the
checks pass
*/
bool CheckClassVersion( unsigned char Major, unsigned char Minor,

unsigned char Patch, unsigned char Revision );

TP b5 sE B L RE AR -

/* Return the number of extension strings supported by the plugin */

int GetNExtensions( void );

/*
Return the requested extension string; valid values are 0 to
GetNExtensions () - 1
*/

char const* GetModelExtension( int alndex );

/* Return the total number of file filters supported by the plugin */
int GetNFilters( void );

/%
Return the file filter requested; valid values are 0 to
GetNFilters() - 1

*/

char const* GetFileFilter ( int alIndex );

/*
Return true if the plugin can render this type of 3D model.

In some cases a plugin may not yet provide a visual model
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and must return false.
*/

bool CanRender ( void );

/* Load the specified model and return a pointer to its visual model data */

SCENEGRAPH* Load( char const* aFileName );

2 2 3D fHHR

AFTEE % PLUGIN 3D AR ) B i did , 515 M P se s i B A .

2.1 EFy 3D &

REAELFG M I R —A 4% “PLUGIN_3D_DEMO1” fyaER AR 3D ffiff. ARERERH A TR —4
FEHHEARY 3D RIS, B TR At—2EiF KiCad HIPTERIYE 3D A I8 SR BT i A H Z SME 2 A
e X BRI AR AT 3D R IFAIAE N e R ER , T LAJT VR B8 5 i G (AR

AT HEERIE, RAIOIFEAT A
¢ CMake

o KiCad {53k

o KiCad 75K ‘kicad_ 3dsg’

BRI KiCad A3k R, FAVEHA CMake FindPackage 7
IR, ERAEIE— I H kMl FindPackage 4 :

mkdir demo && cd demo

export DEMO_ROOT=${PWD}

mkdir CMakeModules && cd CMakeModules

cat > FindKICAD.cmake << _EOF

find_path( KICAD_INCLUDE_DIR kicad/plugins/kicad_plugin.h
PATHS ${KICAD_ROOT_DIR}/include $ENV{KICAD_ROOT_DIR}/include
DOC "Kicad plugins header path."
)

if ( NOT ${KICAD_INCLUDE_DIR} STREQUAL "KICAD_INCLUDE_DIR-NOTFOUND" )

# attempt to extract the version information from sg_version.h
find_file( KICAD_SGVERSION sg_version.h

PATHS ${KICAD_INCLUDE_DIR}

PATH_SUFFIXES kicad/plugins/3dapi

NO_DEFAULT_PATH )

if ( NOT ${KICAD_SGVERSION} STREQUAL "KICAD_SGVERSION-NOTFOUND" )



https://cmake.org/

Kicad 4 5/ 32

# extract the "#define KICADSG_VERSION*" lines
file( STRINGS ${KICAD_SGVERSION} _version REGEX "“#define.*KICADSG_VERSION.x" )

foreach( SVAR ${_version} )
string( REGEX MATCH KICADSG_VERSION_([M,A,J,0,R,I,N,P,T,C,H,E,V,I,S]*x _VARNAME $
{SVAR} )
string( REGEX MATCH [0-9]+ _VALUE ${SVAR} )

if ( NOT ${_VARNAME} STREQUAL "" AND NOT ${_VALUE} STREQUAL "" )
set ( _${_VARNAME} ${_VALUE} )
endif ()

endforeach ()

#ensure that NOT SG3D_VERSION* will evaluate to 'O'
if ( NOT _KICADSG_VERSION_MAJOR )

set( _KICADSG_VERSION_MAJOR O )
endif ()

if ( NOT _KICADSG_VERSION_MINOR )
set( _KICADSG_VERSION_MINOR O )
endif ()

if ( NOT _KICADSG_VERSION_PATCH )
set( _KICADSG_VERSION_PATCH 0 )
endif ()

if ( NOT _KICADSG_VERSION_REVISION )
set ( _KICADSG_VERSION_REVISION 0O )
endif ()

set ( KICAD_VERSION ${_KICADSG_VERSION_MAJOR}.${_KICADSG_VERSION_MINOR}.${ <«
_KICADSG_VERSION_PATCH}.${_KICADSG_VERSION_REVISION} )
unset ( KICAD_SGVERSION CACHE )

endif ()
endif ()

find_library ( KICAD_LIBRARY
NAMES kicad_3dsg
PATHS
${KICAD_ROOT_DIR}/1lib $ENV{KICAD_ROOT_DIR}/1lib
${KICAD_ROOT_DIR}/bin $ENV{KICAD_ROOT_DIR}/bin
DOC "Kicad scenegraph library path."

)
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include ( FindPackageHandleStandardArgs )
FIND_PACKAGE_HANDLE_STANDARD_ARGS ( KICAD
REQUIRED_VARS
KICAD_INCLUDE_DIR
KICAD_LIBRARY
KICAD_VERSION
VERSION_VAR KICAD_VERSION )

mark_as_advanced( KICAD_INCLUDE_DIR )

set ( KICAD_VERSION_MAJOR ${_KICADSG_VERSION_MAJOR} CACHE INTERNAL "" )
set ( KICAD_VERSION_MINOR ${_KICADSG_VERSION_MINOR} CACHE INTERNAL "" )
set ( KICAD_VERSION_PATCH ${_KICADSG_VERSION_PATCH} CACHE INTERNAL "" )
set ( KICAD_VERSION_TWEAK ${_KICADSG_VERSION_REVISION} CACHE INTERNAL "" )
EOF

WA Kicad SHAR AR WA EATZE A P H R Linux By < /opt” &, BEEEMERY2 Windows, I
T ‘KICAD_ROOT_DIR’ A E N5 KiCad ‘include’ Hl ‘lib’ HFEMHEFE. % OS X, itab
IRH FindPackage JHIA T B ZEAT—LE7R%5E

LRCEAEBAEARS, FATLRFEH CMake F-0I#—1> CMakeLists.txt’ JHIA S

cd ${DEMO_ROOT}
cat > CMakelLists.txt << _EOF
# declare the name of the project

project ( PLUGIN_DEMO )

# check that we have a version of CMake with all required features

cmake_minimum_required( VERSION 2.8.12 FATAL_ERROR )

# inform CMake of where to find the FindKICAD script
set ( CMAKE_MODULE_PATH ${PROJECT_SOURCE_DIR}/CMakeModules )

# attempt to discover the installed kicad headers and library
# and set the variables:

# KICAD_INCLUDE_DIR

# KICAD_LIBRARY

find_package ( KICAD 1.0 REQUIRED )

# add the kicad include directory to the compiler's search path

include_directories( ${KICAD_INCLUDE_DIR}/kicad )

# create a plugin named s3d_plugin_demol
add_library( s3d_plugin_demol MODULE
src/s3d_plugin_demol. cpp
)

_EOF
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BRI H AEE AL Bl — SR, B T RO L AN SIS R AR o

S

cd ${DEMO_ROOT}
mkdir src && cd src
export DEMO_SRC=${PWD}

PAEFAT H SRR -
s3d__plugin__demol.cpp

#include <iostream>

// the 3d_plugin.h header defines the functions required of 3D plugins

#include "plugins/3d/3d_plugin.h"

// define the version information of this plugin; do not confuse this

// with the Plugin Class version which is defined in 3d_plugin.h

#define PLUGIN_3D_DEMO1_MAJOR 1
#define PLUGIN_3D_DEMO1_MINOR O
#define PLUGIN_3D_DEMO1_PATCH O
#define PLUGIN_3D_DEMO1_REVNO O

// implement the function which
const char* GetKicadPluginName (
{

return "PLUGIN_3D_DEMO1";

// implement the function which

void GetPluginVersion( unsigned

provides users with this plugin's name

void )

provides users with this plugin's version

char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision )

if ( Major )

*Major = PLUGIN_3D_DEMO1_MAJOR;

if ( Minor )

*Minor = PLUGIN_3D_DEMO1_MINOR;

if ( Patch )

*Patch = PLUGIN_3D_DEMO1_PATCH;

if ( Revision )

*Revision = PLUGIN_3D_DEMO1_REVNO;

return;

// number of extensions supported; on *NIX systems the extensions are

FATE LR
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// provided twice - once in lower case and once in upper case letters
_WIN32
#define NEXTS 7

#ifdef

#else

#define NEXTS 14

#endif

// number of filter sets supported
#define NFILS 5

// define the extension strings and filter strings which this

// plugin will supply to the user

static
static
static
static
static
static

static

#ifdef
static
static
static
static
static
#else

static
static
static
static
static
static

static

static
static
static
static
static

#endif

char
char
char
char
char
char

char

ext0[]
extl[] =
ext2[] =
ext3[] =
ext4[] =
ext5[] =
ext6[] =

_WIN32

char
char
char
char

char

char
char
char
char
char
char

char

char
char
char
char

char

filo[] =
fil1[] =
fil2[] =
£il13[] =
fil4[] =

ext7[] =
ext8[] =
ext9[] =
ext10[]
ext11[]
ext12[]
ext13[]

£ilo[] =
fil1[] =
fil2[] =
£il13[] =
fil4[] =

"wrl";
"x3d";
"emn";
"iges";
"igs";
"stp";
"step";

"VRML 1.0/2.0 (*.wrl) |*.wrl";

"X3D (*.x3d) |*.x3d";

"IDF 2.0/3.0 (*.emn) |*.emn";

"IGESv5.3 (x.igs;*.iges) |*.igs;*.iges";
"STEP (*.stp;*.step) |*.stp;*.step";

IIwRL n ;

" X3D n ;

IIEMN n ;
"IGES";
n IGS " ;
n STP n ;
"STEP";

"VRML 1.0/2.0 (*.wrl;*.WRL) |*.wrl;*.WRL";
"X3D (*.x3d;*.X3D) |*.x3d;*.X3D";
"IDF 2.0/3.0 (*.emn;*.EMN) |*.emn;*.EMN";

"IGESv5.3 (x.igs;*.iges;*.IGS;*.IGES) |*.igs;*.iges;*.IGS;*.IGES";
"STEP (*.stp;*.step;*.STP;*.STEP) |*.stp;*.step;*.STP;*.STEP";

// instantiate a convenient data structure for accessing the

// lists of extension and filter strings

static struct FILE_DATA

{

char const* extensions [NEXTS];

char const* filters[NFILS];
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FILE_DATA ()

{
extensions [0] = extO;
extensions[1] = extil;
extensions [2] = ext2;
extensions [3] = ext3;
extensions [4] = ext4;
extensions [6] = exth;
extensions [6] = ext6;

filters[0] = filO;
filters[1] = fill;
filters[2] = fil2;
filters[3] = fil3;
filters[4] = fil4;

#ifndef _WIN32

extensions [7] = ext7;
extensions [8] = ext8;
extensions [9] = ext9;
extensions [10] = ext10;
extensions [11] = extl1l;
extensions [12] = extl12;
extensions[13] = extl13;

#endif
return;

}

} file_data;

// return the number of extensions supported by this plugin
int GetNExtensions( void )
{

return NEXTS;

// return the indexed extension string

char const* GetModelExtension( int alndex )

{
if ( aIndex < O || aIndex >= NEXTS )
return NULL;
return file_data.extensions[alndex];
}

// return the number of filter strings provided by this plugin
int GetNFilters( void )
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{
return NFILS;
}

// return the indexed filter string

char const* GetFileFilter ( int alndex )

{
if ( aIndex < O || aIndex >= NFILS )
return NULL;
return file_data.filters[alIndex];
}

// return false since this plugin does not provide visualization data
bool CanRender ( void )
{

return false;

}

// return NULL since this plugin does not provide visualization data
SCENEGRAPH* Load( char const* aFileName )
{

// this dummy plugin does not support rendering of any models
return NULL;
}

SISO R SE B 3D Sl PR BTA SR BOK . IR IE A S N TE G AT e, (HEnT AR KiCad S fit S Rpigf
BRSO A7 i ik ans 2, PASEaE 3D AU SO HREtE . 78 KiCad , PR TR TN T
AR E BRI B, R Cwil, B4 KiCad YRR wil’ B9EANMEE, ERE R E
TRLRRE . B EIER A SOOI B R E] 3D SCPFRE AR XAHE , PAMGEW T UL,

TR AT -

cd ${DEMO_ROOT}
# export KICAD_ROOT_DIR if necessary
mkdir build && cd build

cmake .. && make

IR EAR LR QAREMBAE P, RS S i 21 KiCad BF1F H R

2.2 &% 3D

ARG FH P k48 “PLUGIN_3D_DEMO2” ) 3D #fiff. AZFER H A EER KiCad Fli#s AT PATE LY
BRI R . ZIECE AR txt’ SRRSO, BIRSUIRUEAE, DAESAEE BRAS Ad 1, (Htk
AR SN ES; M, fdfE 2 A — M S — X PR g B . AR S — B e, IF BB
##t CMakeLists.txt 1 FindKICAD.cmake JHIAS SO,

KBRS S B BB I Hor b, AR E— D3RR CMakeLists.txt SCPFRAGEAK
. BT S KiCad Q15 FA1H 28RS KiCad Y375 K% ‘kicad 3dsg’. KiCad B35l
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PESME T —Z ] I TA 3 55 X G 26 3737 X B0t 3D A A8 B M ) o () 5 T A aX Ty SRpARizY

AR S8 A A T PR R A R e S 37 B
F—R YR ‘CMakeLists.txt” AAEX N HFEHH :

cd ${DEMO_ROOT}

cat >> CMakeLists.txt << _EOF

add_library( s3d_plugin_demo2 MODULE
src/s3d_plugin_demo2. cpp

)

target_link_libraries( s3d_plugin_demo2 ${KICAD_LIBRARY} )
_EOF

BAE BT U H SF Qs

cd ${DEMO_SRC}

s3d__plugin__demo2.cpp

#include <cmath>

// 3D Plugin Class declarations

#include "plugins/3d/3d_plugin.h"

// interface to KiCad Scene Graph Library
#include "plugins/3dapi/ifsg_all.h"

// version information for this plugin
#define PLUGIN_3D_DEMO2_MAJOR 1
#define PLUGIN_3D_DEMO2_MINOR O
#define PLUGIN_3D_DEMO2_PATCH O
#define PLUGIN_3D_DEMO2_REVNO O

// provide the name of this plugin
const char* GetKicadPluginName( void )
{

return "PLUGIN_3D_DEMO2";

// provide the version of this plugin
void GetPluginVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision )

if ( Major )
*Major = PLUGIN_3D_DEMO2_MAJOR;

if ( Minor )
*Minor = PLUGIN_3D_DEMO2_MINOR;

if ( Patch )
*Patch = PLUGIN_3D_DEMO2_PATCH;
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if ( Revision )

*Revision = PLUGIN_3D_DEMO2_REVNO;

return;

// number of extensions supported
#ifdef _WIN32

#define NEXTS 1

#else

#define NEXTS 2

#endif

// number of filter sets supported
#define NFILS 1

static char extO[] D5 ™ 5

#ifdef _WIN32
static char filO[]

"demo (*.txt) |*.txt";

#else

static char ext1[] T g

static char filO[]
#endif

"demo (*.txt;*.TXT) |*.txt;*.TXT";

static struct FILE_DATA
{

char const* extensions [NEXTS];

char const* filters[NFILS];

FILE_DATA ()
{

extensions [0] = extO;

filters[0] = £il0;

#ifndef _WIN32
extensions[1] = extil;
#endif

return;

} file_data;
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int GetNExtensions( void )

{
return NEXTS;

char const* GetModelExtension( int alIndex )

{
if ( aIndex < 0 || aIndex >= NEXTS )
return NULL;
return file_data.extensions[alndex];
}

int GetNFilters( void )

return NFILS;

char const* GetFileFilter ( int alIndex )

{
if ( aIndex < O || aIndex >= NFILS )
return NULL;
return file_data.filters[aIndex];
}

// return true since this plugin can provide visualization data
bool CanRender ( void )
{

return true;

// create the visualization data
SCENEGRAPH* Load( char const* aFileName )
{
// For this demonstration we create a tetrahedron (txl) consisting
// of a SCENEGRAPH (VRML Transform) which in turn contains 4
// SGSHAPE (VRML Shape) objects representing each of the sides of
// the tetrahedron. Each Shape is associated with a color (SGAPPEARANCE)
// and a SGFACESET (VRML Geometry->indexedFaceSet). Each SGFACESET is
// associated with a vertex list (SGCOORDS), a per-vertex normals
// list (SGNORMALS), and a coordinate index (SGCOORDINDEX). One shape

// is used to represent each face so that we may use per-vertex-per-face
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// normals.

//

// The tetrahedron in turn is a child of a top level SCENEGRAPH (tx0)
// which has a second SCENEGRAPH child (tx2) which is a transformation
// of the tetrahedron txl (rotation + translation). This demonstrates

// the reuse of components within the scene graph hierarchy.

// define the vertices of the tetrahedron

// face 1: 0, 3, 1
// face 2: 0, 2, 3
// face 3: 1, 3, 2
// face 4: 0, 1, 2

double SQ2 = sqrt( 0.5 );
SGPOINT vert[4];

vert [0] = SGPOINT( 1.0, 0.0, -SQ2 );
vert [1] = SGPOINT( -1.0, 0.0, -SQ2 );
vert [2] = SGPOINT( 0.0, 1.0, SQ2 );
vert [3] = SGPOINT( 0.0, -1.0, SQ2 );

// create the top level transform; this will hold all other

// scenegraph objects; a transform may hold other transforms and
// shapes

IFSG_TRANSFORM#* tx0 = new IFSG_TRANSFORM( true );

// create the transform which will house the shapes

IFSG_TRANSFORM#* txl = new IFSG_TRANSFORM( tx0->GetRawPtr() );

// add a shape which we will use to define one face of the tetrahedron;
// shapes hold facesets and appearances

IFSG_SHAPE* shape = new IFSG_SHAPE( *txl );

// add a faceset; these contain coordinate lists, coordinate indices,
// vertex lists, vertex indices, and may also contain color lists and

// their indices.

IFSG_FACESET* face = new IFSG_FACESET( *shape );

IFSG_COORDS* cp = new IFSG_COORDS( *face );
cp->AddCoord ( vert[0] );
cp->AddCoord ( vert[3] );
cp->AddCoord ( vert[1] );

// coordinate indices - note: enforce triangles;

// in real plugins where it is not necessarily possible
// to determine which side a triangle is visible from,
// 2 point orders must be specified for each triangle

IFSG_COORDINDEX* coordIdx = new IFSG_COORDINDEX( *face );
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coordIdx->AddIndex( 0 );
coordIdx->AddIndex( 1 );
coordIdx->AddIndex( 2 );

// create an appearance; appearances are owned by shapes

// magenta

IFSG_APPEARANCE* material = new IFSG_APPEARANCE( #*shape);
material->SetSpecular( 0.1, 0.0, 0.1 );
material->SetDiffuse( 0.8, 0.0, 0.8 );
material->SetAmbient( 0.2, 0.2, 0.2 );

material->SetShininess( 0.2 );

// normals

IFSG_NORMALS* np = new IFSG_NORMALS( *face );

SGVECTOR nval = S3D::CalcTriNorm( vert[0], vert[3], vert[1] );
np->AddNormal ( nval );

np->AddNormal ( nval );

np->AddNormal ( nval );

//

// Shape?2

// Note: we reuse the IFSG* wrappers to create and manipulate new
// data structures.

//

shape->NewNode ( *txl );

face->NewNode ( *shape );

coordIdx->NewNode ( *face );

cp->NewNode ( *face );

np->NewNode ( *face );

// vertices

cp->AddCoord ( vert[0] );
cp->AddCoord ( vert[2] );
cp->AddCoord ( vert[3] );

// indices

coordIdx->AddIndex( 0 );
coordIdx->AddIndex( 1 );
coordIdx->AddIndex( 2 );

// normals

nval = S3D::CalcTriNorm( vert[0], vert[2], vert[3] );
np->AddNormal ( nval );

np->AddNormal ( nval );

np->AddNormal ( nval );

// color (red)

material ->NewNode ( *shape );
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material ->SetSpecular( 0.2, 0.0, 0.0 );
material->SetDiffuse( 0.9, 0.0, 0.0 );
material->SetAmbient( 0.2, 0.2, 0.2 );

material->SetShininess( 0.1 );

//

// Shape3

//

shape->NewNode ( *txl );
face->NewNode ( *shape );
coordIdx->NewNode ( *face );
cp->NewNode ( *face );

np->NewNode ( *face );

// vertices

cp->AddCoord ( vert[1] );
cp->AddCoord ( vert[3] );
cp->AddCoord ( vert[2] );

// indices

coordIdx->AddIndex( 0 );
coordIdx->AddIndex( 1 );
coordIdx->AddIndex( 2 );

// normals

nval = S3D::CalcTriNorm( vert[1], vert[3], vert[2] );
np->AddNormal ( nval );

np->AddNormal ( nval );

np->AddNormal ( nval );

// color (green)

material ->NewNode ( *shape );
material->SetSpecular( 0.0, 0.1, 0.0 );
material->SetDiffuse( 0.0, 0.9, 0.0 );
material->SetAmbient( 0.2, 0.2, 0.2 );

material->SetShininess( 0.1 );

//

// Shape4

//

shape->NewNode ( *txl );
face->NewNode ( *shape );
coordIdx->NewNode ( *face );
cp->NewNode ( *face );

np->NewNode ( *face );

// vertices

cp->AddCoord ( vert[0] );
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cp->AddCoord( vert[1] );
cp->AddCoord ( vert[2] );

// indices

coordIdx->AddIndex( 0 );
coordIdx->AddIndex( 1 );
coordIdx->AddIndex( 2 );

// normals

nval = S3D::CalcTriNorm( vert[0], vert[1], vert[2] );
np->AddNormal ( nval );

np->AddNormal ( nval );

np->AddNormal ( nval );

// color (blue)

material ->NewNode ( *shape );
material->SetSpecular( 0.0, 0.0, 0.1 );
material->SetDiffuse( 0.0, 0.0, 0.9 );
material->SetAmbient( 0.2, 0.2, 0.2 );

material->SetShininess( 0.1 );

// create a copy of the entire tetrahedron shifted Z+2 and rotated 2/3PI
IFSG_TRANSFORM* tx2 = new IFSG_TRANSFORM( txO->GetRawPtr () );
tx2->AddRefNode ( *tx1 );

tx2->SetTranslation( SGPOINT( O, 0, 2 ) );

tx2->SetRotation( SGVECTOR( O, O, 1 ), M_PI*2.0/3.0 );

SGNODE* data = tx0->GetRawPtr();

// delete the wrappers
delete shape;

delete face;

delete coordlIdx;
delete material;
delete cp;

delete np;

delete txO0;

delete tx1;

delete tx2;

return (SCENEGRAPHx*)data;
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3 MAREFmEEZDO (API)

fECFE R A 1 (APT) SCBUsisl. S MG HURE R APT, 1E 3D e, RINCAFR T
Pt “3d_plugin.h” FEHAR) 3D fift APT SCER/R Bl fPFR AT REHOHIT KiCad JEACHA e S HAh APT; 7E 3D
EPFTEOLT , SRR AT I I TR S PR ifsg_allh’ S AL AR AR Scene Graph APT XH..

AT T IS SE I ] RERR B E(T IS APT FIHA KiCad APT MYEAH{E B -

3.1 @3 API

Hai A —4h KiCad FIHAIEHMSS: 3D 2. Frf KiCad ffF AR SL B SL U ‘kicad plugin.h’ H7EH
A —ZH I A PR X 2L RFEHAR A Base Kicad ##iff:28. AAELE Base Kicad f{EM 588, Sk SCUFMIAFAEAIRE N T R
T % N BAEANE S I S I 28 1 S R

& KiCad ', MBS BIRRLE TS0t APT, stk as 4R UaE MR o5 iR —4E . X2l
id Plugin Loader 2RSZHIY, %ISR E SHRIESL BRI SR s 8044 1 22 3L 8 11 AR BIANBeA IR 1R, WS4
B2 AT A A PAE RV 1] )88 0 AT BEIE B) A A An] A 75 2. AENER, PRI ke (A i 10 4 648 100 44> APT bR
B, MR PR AL

3.1.1 API: Base Kicad {3

Base Kicad fiff: 2813k ‘kicad_plugin.h’ & o AR WAL S A HABER 28/ A B v Biltn, 352 5k 3C
£ <3d_plugin.h’ H1) 3D FEAFIEFEERN . X LR E R BUAE (plugin-classes, Plugin Classes » HfRjZfliiA. API
“pluginldr.cpp” HE S EEAI {245 5 0«

R T A BB EA KiCad Sk TR nsiee, FATLAAE R EAM I Loader e KM IL. Plugin Loader Z&5
BT — N MERE ‘Open()’, "EHAZEIMEBAITH 78RR . TERrE IR IEmEg P Open()’ eREURWIFF
P T EAST MBS Z 090 Copen()” BREG XA “open()” bR H I IR 25 A 00 75 1 LA (1 bR H007 Lk
— HAGR B R B G, B b AT — e A

L VAR GetKicadPluginClass()™, F¥F45 5 54 4N 28025 52 PR (L0 4 128 05 H 0 T AR SR ax 2L 4°F
FRORTCEC, DFTH G ANE T Plugin Loader 524 .

2. MM < GetClassVersion()” SRARIGHFLIAIFE APT HA,

3. HEIFMERAFHERL  GetLoaderVersion()” MUk R F DAKEZR By 228 SCBLAO (¢ APT JiUA.

4. AEPERIM AR S BOEEE APT AR A AR AT, B EAIBOA R AR . XA
AWML, © H AR N 5 AT .

5. ff A2 A8 AR 2 APT fiuAs {5 BJR 34  CheckClassVersion()” 5 WA SR8 E MU As, 3R [A]
“true” FoRIh. WRAE, ISR ¢ GetKicadPluginName()® Fll ‘ GetPluginVersion ()’ )45 R A& —4~
PluginInfo 4788, @A IN#d#24E Plugin Loader 1) ‘Open()’ SCPLAR4REE.
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3.1.2 API: 3D HE#

3D IS L S3CHF <3d_plugin.h’ FHEH, EPR T Iri a9 AR L, 40 Kclass-plugin-3d, Plugin Class: PLUGIN_3D
Y TR, AN RN EGRAE pluginldr3D.cpp’ HUE X, BT ETREN APL B2 A, MEARATIL T AR A LR
B

/* Open the plugin specified by the full path "aFullFileName" */
bool Open( const wxString& aFullFileName );

/* Close the currently opened plugin */

void Close( void );

/* Retrieve the Plugin Class API Version implemented by this Plugin Loader */
void GetLoaderVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Revision, unsigned char* Patch ) const;

JirEny 3D HEPFEI e A R I RE AT

/* returns the Plugin Class or NULL if no plugin loaded */

char const* GetKicadPluginClass( void );

/* returns false if no plugin loaded */
bool GetClassVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision );

/* returns false if the class version check fails or no plugin is loaded */
bool CheckClassVersion( unsigned char Major, unsigned char Minor,

unsigned char Patch, unsigned char Revision );

/* returns the Plugin Name or NULL if no plugin loaded */

const char* GetKicadPluginName( void );

/*
returns false if no plugin is loaded, otherwise the arguments
contain the result of GetPluginVersion()
*/
bool GetVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision );

/*
sets aPluginInfo to an empty string if no plugin is loaded,
otherwise aPluginInfo is set to a string of the form:
[NAME] : [MAJOR] . [MINOR] . [PATCH] . [REVISION] where
NAME = name provided by GetKicadPluginClass ()
MAJOR, MINOR, PATCH, REVISION = version information from
GetPluginVersion ()

*/
void GetPluginInfo( std::string& aPluginInfo );
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TEMLAUGOL T, P RERAT AR 4

1. g ‘KICAD PLUGIN LDR 3D’ Hy52fi.

2. Y4 ‘Open( “/path/to/myplugin.so” )’ FFTH—MREE M. AU AR B AR ARG T3 22 4 .
3. JM i ‘KICAD_PLUGIN LDR_ 3D’ AJFHUES] 3D k2596 .

4. WM ‘Close () FeXM (WM HER:) Hlt.

5. #48 ‘KICAD PLUGIN LDR 3D’ 5z,

3.2 iH=EZ API

Scenegraph ¢ API fifr/dl ‘ifsg allh’ NHALSGHITREIE L. APL i HiBhBIRRAN, a5 S3D”, 7
‘ifsg apih’ fE X, BUEEMAARN ‘ifsg *h AREUE G RS SCRPRIZ RIS, BT RE M5 VRML2.0
S S EARA R R KA . b, i, R AILeR BT :

sg_ version.h

/ *
Defines version information of the SceneGraph Classes.
All plugins which use the scenegraph class should include this header
and check the version information against the version reported by
S3D::GetLibVersion() to ensure compatibility
*/

#define KICADSG_VERSION_MAJOR
#define KICADSG_VERSION_MINOR
#define KICADSG_VERSION_PATCH
#define KICADSG_VERSION_REVISION

o O O N

sg_ types.h

/ *
Defines the SceneGraph Class Types; these types
are closely related to VRML2.0 node types.
*/

namespace S3D
{
enum SGTYPES
{
SGTYPE_TRANSFORM = O,
SGTYPE_APPEARANCE ,
SGTYPE_COLORS,
SGTYPE_COLORINDEX,
SGTYPE_FACESET,
SGTYPE_COORDS,
SGTYPE_COORDINDEX,
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SGTYPE_NORMALS,
SGTYPE_SHAPE,
SGTYPE_END
I3
i

‘sg_base.h’ LALE scenegraph ZEfd I iy EEASEHE R AL I
sg_ base.h

/*
This is an RGB color model equivalent to the VRML2.0
RGB model where each color may have a value within the
range [0..1].
*/

class SGCOLOR

{
public:
SGCOLOR () ;
SGCOLOR( float aRVal, float aGVal, float aBVal );
void GetColor( float& aRedVal, float& aGreenVal, float& aBlueVal ) const;
void GetColor ( SGCOLOR& aColor ) const;
void GetColor ( SGCOLOR* aColor ) const;
bool SetColor( float aRedVal, float aGreenVal, float aBlueVal );
bool SetColor( const SGCOLOR& aColor );
bool SetColor( const SGCOLOR* aColor );
i

class SGPOINT

{

public:
double x;
double vy;
double z;

public:
SGPOINT () ;

SGPOINT( double aXVal, double aYVal, double aZVal );

void GetPoint ( double& aXVal, double& aYVal, double& aZVal );
void GetPoint ( SGPOINT& aPoint );
void GetPoint ( SGPOINT* aPoint );

void SetPoint( double aXVal, double aYVal, double aZVal );
void SetPoint( const SGPOINT& aPoint );
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i

/%
A SGVECTOR has 3 components (x,y,z) similar to a point; however
a vector ensures that the stored values are normalized and
prevents direct manipulation of the component variables.

*/

class SGVECTOR

{

public:
SGVECTOR () ;
SGVECTOR ( double aXVal, double aYVal, double aZVal );
void GetVector ( double& aXVal, double& aYVal, double& aZVal ) const;
void SetVector ( double aXVal, double aYVal, double aZVal );
void SetVector( const SGVECTOR& aVector );
SGVECTOR& operator=( const SGVECTOR& source );

I3

‘IFSG_NODE’ J&2Pr 7 st W mii . Frf scenegraph XGRS HLILISH) A 30 ok %, (HAERLRIEDLT, HFE
PR REXT R R B L

ifsg__node.h

class IFSG_NODE
{
public:
IFSG_NODE () ;
virtual ~IFSG_NODE();

VAL

* Function Destroy

* deletes the scenegraph object held by this wrapper
*/

void Destroy( void );

/ * %
* Function Attach
* associates a given SGNODE* with this wrapper
*/

virtual bool Attach( SGNODE* aNode ) = 0;

VAT
* Function NewNode

* creates a new node to associate with this wrapper

*/
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virtual bool NewNode( SGNODE* aParent ) = O0;
virtual bool NewNode( IFSG_NODE& aParent ) = 0;

VAT

* Function GetRawPtr ()

* returns the raw internal SGNODE pointer
*/
SGNODE* GetRawPtr ( void );

VAT

* Function GetNodeType

* returns the type of this node instance
*/
S3D::SGTYPES GetNodeType( void ) const;

VAT

* Function GetParent

* returns a pointer to the parent SGNODE of this object

* or NULL if the object has no parent (ie. top level transform)
* or if the wrapper is not currently associated with an SGNODE.
*/
SGNODE* GetParent( void ) const;

/**
* Function SetParent
* sets the parent SGNODE of this object.
*
* Q@param aParent [in] is the desired parent node
* Q@return true if the operation succeeds; false if
* the given node is not allowed to be a parent to
* the derived object.
*/
bool SetParent( SGNODE* aParent );

VAT

* Function GetNodeTypeName

* returns the text representation of the node type

* or NULL if the node somehow has an invalid type

*/

const char * GetNodeTypeName( S3D::SGTYPES aNodeType ) const;

/ * %
* Function AddRefNode
* adds a reference to an existing node which is not owned by

* (not a child of) this node.

* Qreturn true on success

*/
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bool AddRefNode ( SGNODE* aNode );
bool AddRefNode( IFSG_NODE& aNode );

VAT
* Function AddChildNode
* adds a node as a child owned by this node.
*
* Q@Qreturn true on success
*/

bool AddChildNode ( SGNODE* aNode );

bool AddChildNode( IFSG_NODE& aNode );

13

‘IFSG_ TRANSFORM’ 2/ F> VRML2.0 Transform 5 &5; ‘& 7] A &AL B HCR A 1 IFSG_SHAPE #il IFSG_ TRANSFORM
5 DA RAT B R3] 19 IFSG_SHAPE Al IFSG_ TRANSFORM 5 & . A 203 S b A —4~“IFSG_TRANSFORM’
XEGAERHR

ifsg_transform.h

/**
* Class IFSG_TRANSFORM
* is the wrapper for the VRML compatible TRANSFORM block class SCENEGRAPH
*/

class IFSG_TRANSFORM : public IFSG_NODE
{
public:
IFSG_TRANSFORM( bool create );
IFSG_TRANSFORM( SGNODE* aParent );

bool SetScaleOrientation( const SGVECTOR& aScaleAxis, double aAngle );
bool SetRotation( const SGVECTOR& aRotationAxis, double aAngle );

bool SetScale( const SGPOINT& aScale );

bool SetScale( double aScale );

bool SetCenter ( const SGPOINT& aCenter );

bool SetTranslation( const SGPOINT& aTranslation );

/* various base class functions not shown here */

i

‘IFSG_SHAPE’ {0 F VRML2.0 Shape % ;& 0140 & HA- T34 88| i FACESET 45, Jf FLAJ DA & B
FA5 5531l APPEARANCE i 4.

ifsg_ shape.h

/**
* Class IFSG_SHAPE
* is the wrapper for the SGSHAPE class
*/
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class IFSG_SHAPE : public IFSG_NODE

{
public:

IFSG_SHAPE( bool create );

IFSG_SHAPE( SGNODE* aParent );

IFSG_SHAPE( IFSG_NODE& aParent );

/* various base class functions not shown here */
13

‘IFSG_APPEARANCE’ Z&{JF VRML2.0 Appearance Fi 5, {HHBIE RAAFEAS Material 45,5/ Appearance F7
=GR Ziie7/8

ifsg__appearance.h

class IFSG_APPEARANCE : public IFSG_NODE

{

public:
IFSG_APPEARANCE( bool create );
IFSG_APPEARANCE ( SGNODE* aParent );
IFSG_APPEARANCE( IFSG_NODE& aParent );

bool SetEmissive( float aRVal, float aGVal, float aBVal );
bool SetEmissive( const SGCOLOR* aRGBColor );
bool SetEmissive( const SGCOLOR& aRGBColor );

bool SetDiffuse( float aRVal, float aGVal, float aBVal );
bool SetDiffuse( const SGCOLOR* aRGBColor );
bool SetDiffuse( const SGCOLOR& aRGBColor );

bool SetSpecular( float aRVal, float aGVal, float aBVal );
bool SetSpecular( const SGCOLOR* aRGBColor );
bool SetSpecular( const SGCOLOR& aRGBColor );

bool SetAmbient( float aRVal, float aGVal, float aBVal );
bool SetAmbient( const SGCOLOR* aRGBColor );
bool SetAmbient( const SGCOLOR& aRGBColor );

bool SetShininess( float aShininess );

bool SetTransparency( float aTransparency );
/* various base class functions not shown here x*/

/* the following functions make no sense within an

appearance node and always return a failure code

bool AddRefNode ( SGNODE* aNode ) ;
bool AddRefNode( IFSG_NODE& aNode );
bool AddChildNode ( SGNODE* aNode ) ;
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bool AddChildNode( IFSG_NODE& aNode );
*/
};

‘IFSG_FACESET’ 2.{) F{9 % IndexedFaceSet 7 i) VRML2.0 Geometry 7 i, &40 8 A5 S5k 2 | H
COORDS 545, H¥4~F COORDINDEX 5 & A BT fi 55| ] NORMALS 5 s S A R — A1 s 55
i COLORS 75 . $EHLFLrEZat B IR AR B PR IE B A B4 % . 5 VRML2.0 A48 2E a0 T -

L JREIRA R BT .
2. Bl EZEATIR.
3. MRARER T AR LA = T .

ifsg_ faceset.h

/ k%
¥ Class IFSG_FACESET
* is the wrapper for the SGFACESET class
*/

class IFSG_FACESET : public IFSG_NODE

{
public:

IFSG_FACESET( bool create );

IFSG_FACESET( SGNODE* aParent );

IFSG_FACESET( IFSG_NODE& aParent );

bool CalcNormals( SGNODEx*x* aPtr );

/* various base class functions not shown here */
&

ifsg_ coords.h

VAT
¥ Class IFSG_COORDS
* is the wrapper for SGCOORDS
*/

class IFSG_COORDS : public IFSG_NODE

{

public:
IFSG_COORDS( bool create );
IFSG_COORDS( SGNODE* aParent );
IFSG_COORDS( IFSG_NODE& aParent );

bool GetCoordsList( size_t& alListSize, SGPOINT#*& aCoordsList );
bool SetCoordsList( size_t alListSize, const SGPOINT* aCoordsList );
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bool AddCoord( double aXValue, double aYValue, double aZValue );
bool AddCoord( const SGPOINT& aPoint );

/* various base class functions not shown here */

/* the following functions make no sense within a

coords node and always return a failure code

bool
bool
bool
bool
*/
}g

‘IFSG_COORDINDEX’ 4{llT- VRML2.0 coordIdx[] 4, & T B L R =AM, X&

Bl 3 HEER.

AddRefNode ( SGNODE* aNode ) ;
AddRefNode ( IFSG_NODE& aNode );
AddChildNode ( SGNODE* aNode ) ;
AddChildNode ( IFSG_NODE& aNode );

ifsg__coordindex.h

VAT

* Class IFSG_COORDINDEX
* is the wrapper for SGCOORDINDEX

*/

class IFSG_COORDINDEX : public IFSG_INDEX

IFSG_COORDINDEX( bool create );
IFSG_COORDINDEX ( SGNODE* aParent );
IFSG_COORDINDEX( IFSG_NODE& aParent );

bool GetIndices( size_t& nIndices, int*& alndexList );

bool SetIndices( size_t nIndices, int* alndexList );

bool AddIndex( int alIndex );

/* various base class functions not shown here */

/* the following functions make no sense within a

coordindex node and always return a failure code

{

public:
bool
bool
bool
bool

*/
3

AddRefNode ( SGNODE* aNode ) ;
AddRefNode ( IFSG_NODE& aNode );
AddChildNode ( SGNODE* aNode ) ;
AddChildNode ( IFSG_NODE& alNode );

‘IFSG_NORMALS’ #f24F VRML2.0 Normals 5 45,

=

P

TR T EHT DA
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ifsg_normals.h

/ k%

* Class IFSG_NORMALS

* is the wrapper for the SGNORMALS class
*/

class IFSG_NORMALS : public IFSG_NODE

{

public:
IFSG_NORMALS( bool create );
IFSG_NORMALS ( SGNODE* aParent );
IFSG_NORMALS( IFSG_NODE& aParent );

bool GetNormalList( size_t& alListSize, SGVECTOR*& aNormalList );
bool SetNormallList( size_t alListSize, const SGVECTOR* aNormalList );
bool AddNormal ( double aXValue, double aYValue, double aZValue );
bool AddNormal( const SGVECTOR& aNormal );

/* various base class functions not shown here */

/* the following functions make no sense within a

normals node and always return a failure code

bool AddRefNode ( SGNODE* aNode ) ;
bool AddRefNode( IFSG_NODE& aNode );
bool AddChildNode ( SGNODE* aNode ) ;
bool AddChildNode( IFSG_NODE& aNode ) ;
*/
13

‘IFSG_COLORS’ Z&{eIF VRML2.0 colors[] ££,
ifsg_ colors.h

/ %%
* Class IFSG_COLORS
* is the wrapper for SGCOLORS
*/

class IFSG_COLORS : public IFSG_NODE

{

public:
IFSG_COLORS( bool create );
IFSG_COLORS( SGNODE* aParent );
IFSG_COLORS( IFSG_NODE& aParent );

bool GetColorList( size_t& alListSize, SGCOLOR*& aColorList );
bool SetColorList( size_t aListSize, const SGCOLOR* aColorList );
bool AddColor ( double aRedValue, double aGreenValue, double aBlueValue );
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bool AddColor( const SGCOLOR& aColor );
/* various base class functions not shown here */

/* the following functions make no sense within a

normals node and always return a failure code

bool AddRefNode ( SGNODE* aNode ) ;
bool AddRefNode( IFSG_NODE& aNode );
bool AddChildNode ( SGNODE* aNode ) ;
bool AddChildNode( IFSG_NODE& aNode );
*/
e

HoRil APL sRHE ‘ifsgapi.h’ HE SCHNE:
ifsg_api.h

namespace S3D
{
/ * %
* Function GetLibVersion retrieves version information of the
* kicad_3dsg library
*/
SGLIB_API void GetLibVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision );

// functions to extract information from SGNODE pointers

SGLIB_API S3D::SGTYPES GetSGNodeType ( SGNODE* aNode );

SGLIB_API SGNODE* GetSGNodeParent( SGNODE* aNode ) ;

SGLIB_API bool AddSGNodeRef ( SGNODE* aParent, SGNODE* aChild );

SGLIB_API bool AddSGNodeChild( SGNODE* aParent, SGNODE* aChild );

SGLIB_API void AssociateSGNodeWrapper ( SGNODE* aObject, SGNODEx* aRefPtr );

/ * %
* Function CalcTriNorm
* returns the normal vector of a triangle described by vertices pl, p2, p3
*/
SGLIB_API SGVECTOR CalcTriNorm( const SGPOINT& pl, const SGPOINT& p2, const SGPOINT& p3 <
);

/* %
* Function WriteCache

* writes the SGNODE tree to a binary cache file

* Q@param aFileName is the name of the file to write
* Q@param overwrite must be set to true to overwrite an existing file
* Q@param aNode is any node within the node tree which is to be written

* @return true on success




Kicad i 30 / 32

*/
SGLIB_API bool WriteCache( const char* aFileName, bool overwrite, SGNODE* aNode,

const char* aPluginInfo );

VAT
* Function ReadCache

* reads a binary cache file and creates an SGNODE tree

* Q@param aFileName is the name of the binary cache file to be read
* Q@return NULL on failure, on success a pointer to the top level SCENEGRAPH node;
* if desired this node can be associated with an IFSG_TRANSFORM wrapper via
* the IFSG_TRANSFORM::Attach() function.
*/
SGLIB_API SGNODE* ReadCache( const char* aFileName, void* aPluginMgr,
bool (*aTagCheck) ( const char*, void* ) );

/ % *
* Function WriteVRML

* writes out the given node and its subnodes to a VRML2 file

* Q@param filename is the name of the output file

* @param overwrite should be set to true to overwrite an existing VRML file

* Q@param aTopNode is a pointer to a SCENEGRAPH object representing the VRML scene
* @param reuse should be set to true to make use of VRML DEF/USE features

* Q@return true on success

*/
SGLIB_API bool WriteVRML( const char* filename, bool overwrite, SGNODE* aTopNode,

bool reuse, bool renameNodes );

// NOTE: The following functions are used in combination to create a VRML

// assembly which may use various instances of each SG* representation of a module.
// A typical use case would be:

// 1. invoke 'ResetNodeIndex()' to reset the global node name indices

// 2. for each model pointer provided by 'S3DCACHE->Load()', invoke 'RenameNodes()' <

once;

// this ensures that all nodes have a unique name to present to the final output <
file.

// Internally, RenameNodes() will only rename the given node and all Child subnodes;

// nodes which are only referenced will not be renamed. Using the pointer supplied

// by 'S3DCACHE->Load()' ensures that all nodes but the returned node (top node) are

// children of at least one node, so all nodes are given unique names.

// 3. if SG* trees are created independently of S3DCACHE->Load() the user must invoke
// RenameNodes () as appropriate to ensure that all nodes have a unique name

// 4. create an assembly structure by creating new IFSG_TRANSFORM nodes as appropriate

// for each instance of a component; the component base model as returned by
// S3DCACHE->Load () may be added to these IFSG_TRANSFORM nodes via 'AddRefNode()';
// set the offset, rotation, etc of the IFSG_TRANSFORM node to ensure correct

// 5. Ensure that all new IFSG_TRANSFORM nodes are placed as child nodes within a
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// top level IFSG_TRANSFORM node in preparation for final node naming and output

// 6. Invoke RenameNodes() on the top level assembly node

// 7. Invoke WriteVRML () as normal, with renameNodes = false, to write the entire <>
assembly

// structure to a single VRML file

// 8. Clean up by deleting any extra IFSG_TRANSFORM wrappers and their underlying SGx*

// classes which have been created solely for the assembly output

/ * %

* Function ResetNodelIndex

* resets the global SG* class indices

*

* @param aNode may be any valid SGNODE

*/
SGLIB_API void ResetNodeIndex( SGNODE* aNode );

/ * %

* Function RenamelNodes

* renames a node and all children nodes based on the current
* values of the global SG* class indices

*

* Q@param aNode is a top level node

*/
SGLIB_API void RenameNodes ( SGNODE* aNode );

VAL

* Function DestroyNode

* deletes the given SG* class node. This function makes it possible
* to safely delete an SG* node without associating the node with

* its corresponding IFSG* wrapper.

*/
SGLIB_API void DestroyNode( SGNODE* aNode );

// NOTE: The following functions facilitate the creation and destruction

// of data structures for rendering

VAT
* Function GetModel

* creates an S3DMODEL representation of aNode (raw data, no transforms)

*
* @param aNode is the node to be transcribed into an S3DMODEL representation
* Qreturn an S3DMODEL representation of aNode on success, otherwise NULL
*/

SGLIB_API S3DMODEL* GetModel( SCENEGRAPH* aNode );

VAT
* Function Destroy3DModel

* frees memory used by an S3DMODEL structure and sets the pointer to




Kicad {4

32 / 32

};

* the structure to NULL
x/
SGLIB_API void Destroy3DModel( S3DMODEL** aModel );

VAT

* Function Free3DModel

* frees memory used internally by an S3DMODEL structure
*/
SGLIB_API void Free3DModel ( S3DMODEL& aModel );

/* %

* Function Free3DMesh

* frees memory used internally by an SMESH structure
*/
SGLIB_API void Free3DMesh( SMESH& aMesh );

/ * %

* Function New3DModel

* creates and initializes an S3DMODEL struct
*/
SGLIB_API S3DMODEL#* New3DModel( void );

/ * %

* Function Init3DMaterial

* initializes an SMATERIAL struct

*/
SGLIB_API void Init3DMaterial( SMATERIAL& aMat );

VAT

* Function Init3DMesh

* creates and initializes an SMESH struct
*/
SGLIB_API void Init3DMesh( SMESH& aMesh );

A 5% Scenegraph API WJsZBRfE B, 25 LA Cadvanced-3d-plugin,Advanced 3D Plugin tutorial) , DA K
KiCad VRML1, VRML2 #l X3D f#tr#%.
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