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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 12T 2R KiCad JRACHIAG G AURE A P AU B 2. 78 KiCad AU, SCPF “plugins/ldr/-
pluginldr.h’ FH] 7 PrA I EE E2E . XA T HATRAATAT KiCad f{F (FEARACH) w2 i e B A
PRAC, EMSEBER L TN B A AT AR A AR AR A R B A A . AR “plugins/1dr/3d/pluginldr3D.h’
FEILY 3D SRR o IR ST RS E W F I (D RE AT T KiCad. $@PFMEEA L AR
KPRpHEE S, Y KiCad FUE(FHBEZ MIAEMIBE R . gk A g KiCad SR Ty ME— U 347
I TFEAT AR A BB A, DA P as s R Dh e . £ 3D @ADL, ACELANTR D BB e 57
S3D__CACHE 251,

BRARIEAETT SR BOAEEIE . BN IEIT R N BT KL KiCad UG FA NEAS B4 0 55 2w SOURE
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:

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

char const* GetKicadPluginClass( void );

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

unsigned char* Patch, unsigned char* Revision );

/ *
WREHFEAT AL, WEE true.
BEREHFEER APT REHRE.
Return true if the version check implemented in the plugin
determines that the given Plugin Class API is compatible.
*/

bool CheckClassVersion( unsigned char Major,
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unsigned char Minor, unsigned char Patch, unsigned char Revision );

/x REBKREH AR, Flam “PLUGIN_3D_VRML” */
/* Return the name of the specific plugin, for example "PLUGIN_3D_VRML" */

const char* GetKicadPluginName( void );

/x BERZHEWRAELE  */
/* 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’ FEH] T2l BrA 3D fFSSBIRI KL, I ST T rvr 2 s B

M PAGER SRR L. PSRRI C & X foe
/+ BEHFEXSE “PLUGIN_3D” */
/* Returns the Plugin Class name "PLUGIN_3D" */

char const* GetKicadPluginClass( void );

/* R E PLUGIN_3D API WA E =*/
/* Return version information for the PLUGIN_3D API */
void GetClassVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision );

/%
PAT o1 B TE KA R BEH PAT 0y EARA R
PLUGIN_3D X@yim##, XK.
2 ot
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 );

LSS REANT -
/x REFHEIFNT RFFEL */

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

int GetNExtensions( void );

/*
REERGT FFHE AREH 0 Z
GetNExtensions () - 1
Return the requested extension string; valid values are 0 to
GetNExtensions () - 1
*/
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char const* GetModelExtension( int alndex );

/x REHEFN LR BELLK +/
/* Return the total number of file filters supported by the plugin */
int GetNFilters( void );

/*
R EE RIS, AKEHR 0 Z,
GetNFilters() - 1
Return the file filter requested; valid values are 0 to
GetNFilters() - 1
*/

char const* GetFileFilter( int alndex );

/%
WRGHTINERXARAY 3D #A, WEE true,
HERBERT, H0 e w ARG TUMRA,
SFHSMEE false.
Return true if the plugin can render this type of 3D model.
In some cases a plugin may not yet provide a visual model
and must return false.

*/

bool CanRender ( void );

/x ks B A IR IR B 4 ih T AR R BAE R A +/
/* Load the specified model and return a pointer to its visual model data */

SCENEGRAPH* Load( char const* aFileName );

2 iz 3D EMFE

AF A% PLUGIN_ 3D PR & i g, 97515 P se s i i s A .

2.1 EFy 3D &

REAELFG M IV R4 “PLUGIN_3D_DEMO1” [aEH A 3D ffift. AREAERH A TR —4
FEHHEAEY 3D FIFROME, B TR A28 KiCad HIPTERIYE 3D AN IS4 BT i A H 2 M2 A
e X BRI AR AL 3D R IFA A e R EOK R RAT VR B8 5 i G AL .

AT HEERIE, RATFELFHE:
¢ CMake

o KiCad ffif43k

o KiCad 75K JE ‘kicad_ 3dsg’

B, ibFATEIE AT H B A1 FindPackage JHI7As:



https://cmake.org/
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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" )

# ZRMN sg_version.h FREURALZE
# 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" )

# B “#define KICADSG_VERSION*” 4T
# extract the "#define KICADSG_VERSION*" lines
file( STRINGS ${KICAD_SGVERSION} _version REGEX " “#define.*KICADSG_VERSION.*" )

foreach( SVAR ${_version} )
string ( REGEX MATCH KICADSG_VERSION_[M,A,J,0,R,I,N,P,T,C,H,E,V,I,S]* _VARNAME $ <
{SVAR} )
string ( REGEX MATCH [0-91+ _VALUE ${SVAR} )

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

endforeach ()

# #{E NOT SG3D_VERSION* fitE#&E% «o”
# ensure that NOT SG3D_VERSION* will evaluate to 'O'
if ( NOT _KICADSG_VERSION_MAJOR )
set ( _KICADSG_VERSION_MAJOR 0 )
endif ()

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

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

if ( NOT _KICADSG_VERSION_REVISION )
set ( _KICADSG_VERSION_REVISION O )
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."
)

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

WhA R Kicad M HAG ARk ARG A1 228 H P H #8 Linux B ¢ /opt” &, s &M %2 Windows, N
Zyiy ‘KICAD ROOT_ DIR’ Ff3gAs g% & g4 KiCad ‘include’ #1 ‘lib’ HEMWHE. XT OS X, It
At 7R FindPackage BIAS W] GERG Zb T LLii &

LRCEAEBAEARS, FATLRFE CMake F-@IH#—14> ‘CMakeLists.txt” JHIA SO

cd ${DEMO_ROOT}

cat > CMakelLists.txt << _EOF

# FWIE AR

# declare the name of the project

project ( PLUGIN_DEMOD )
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# RERNESHEAA LT LN CMake MK
# check that we have a version of CMake with all required features

cmake _minimum_required( VERSION 2.8.12 FATAL_ERROR )

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

# ZEAACERKHN kicad FAFE

# attempt to discover the installed kicad headers and library
# Fi{ELE: (and set the variables:)
# KICAD_INCLUDE_DIR
# KICAD_LIBRARY
find_package ( KICAD 1.0 REQUIRED )

# ¥ kicad include HZFMASBFEHE LKL
# add the kicad include directory to the compiler's search path
include_directories ( ${KICAD_INCLUDE_DIR}/kicad )

# QlZE4 4 s3D_plugin_demol MIEH
# create a plugin named s3d_plugin_demol
add_library( s3d_plugin_demol MODULE
src/s3d_plugin_demol.cpp
)

_EOF

S HURIH AEF AL Bl — SRS, BR T IO S A SN R AR

S

cd ${DEMO_ROOT}
mkdir src && cd src

export DEMO_SRC=${PWD}

PAEFRATH & Bz 5 -
s3d__plugin_ demol.cpp

#include <iostream>

// 3d_plugin.h #rkZEXT 3D #HHEHFH L
// the 3d_plugin.h header defines the functions required of 3D plugins
#include "plugins/3d/3d_plugin.h"

/] RABRNGEHHRAR L, TERAE
// define the version information of this plugin; do not confuse this

// R 3d_plugin.h HEXWFHFRKA

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

FATE SetE— A
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#define PLUGIN_3D_DEMO1_MAJOR 1
#define PLUGIN_3D_DEMO1_MINOR O
#define PLUGIN_3D_DEMO1_PATCH O
#define PLUGIN_3D_DEMO1_REVNO O

/] EBUA PSR BEbAE PR AR A
// implement the function which provides users with this plugin's name
const char* GetKicadPluginName( void )
{
return "PLUGIN_3D_DEMO1";

/7 LB P B PR R Y B e
// implement the function which provides users with this plugin's version
void GetPluginVersion( unsigned 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;

/] XFEWHT RABE; E «NIX RALE, TRAN
// number of extensions supported; on *NIX systems the extensions are
/] REFR-—KANE, —KRAEF
// provided twice - once in lower case and once in upper case letters
#ifdef _WIN32
#define NEXTS 7
#else
#define NEXTS 14
#endif

/] XEHFEBERE
// number of filter sets supported
#define NFILS 5

AN &Sk

// define the extension strings and filter strings which this
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/] EERER AP
// plugin will supply to the user

static char extO[] = "wrl";
static char exti1[] = "x34";
static char ext2[] = "emn";
static char ext3[] = "iges";
static char ext4[] = "igs";
static char ext5[] = "stp";
static char ext6[] = "step";

#ifdef _WIN32

static char filO[] = "VRML 1.0/2.0 (*.wrl) |*.wrl";

static char fil1[] = "X3D (*.x3d) |*.x34";

static char fil2[] = "IDF 2.0/3.0 (*.emn) |*.emn";

static char £fil3[] = "IGESv5.3 (x.igs;*.iges) |*.igs;*.iges";

static char fil4[] = "STEP (*.stp;*.step)|*.stp;*.step";

#else

static char ext7[] = "WRL";

static char ext8[] = "X3D";

static char ext9[] = "EMN";

static char ext10[] = "IGES";

static char ext11[] = "IGS";

static char ext12[] = "STP";

static char ext13[] = "STEP";

static char filO[] = "VRML 1.0/2.0 (*.wrl;*.WRL) |*.wrl;*.WRL";

static char fil1[] = "X3D (*.x3d;*.X3D) |*.x3d;*.X3D";

static char fil2[] = "IDF 2.0/3.0 (*.emn;*.EMN) |*.emn;*.EMN";

static char fil3[] = "IGESv5.3 (*.igs;*.iges;*.IGS;*.IGES) |*.igs;*.iges;*.IGS;*.IGES";
static char fil4[] = "STEP (x.stp;*.step;*.STP;*.STEP) |*.stp;*.step;*.STP;*.STEP";

#endif

/1 LB — A7 {8 # BodE 25 k3 ]
// instantiate a convenient data structure for accessing the
/1 ¥ RA iR T A E T R
// lists of extension and filter strings
static struct FILE_DATA
{
char const* extensions [NEXTS];

char const* filters[NFILS];

FILE_DATA ()

{
extensions [0] = extO;
extensions[1] = extl;
extensions [2] = ext2;
extensions [3] = ext3;

extensions [4] = ext4;
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extensions [5] exth;

extensions [6] ext6;
filters[0] = £il0;

filters[1] = fil1l;

filters[2] = fil2;
filters[3] = £il3;
filters[4] = fil4;

#ifndef _WIN32

extensions [7] = ext7;
extensions [8] = ext8;
extensions [9] = ext9;
extensions [10] = ext10;
extensions[11] = extll;
extensions [12] = extl2;
extensions[13] = extl13;

#endif
return;

}

} file_data;

/] BEGHEEI WY REE
// return the number of extensions supported by this plugin
int GetNExtensions( void )
{
return NEXTS;

/1 BERFIY RTF A&
// return the indexed extension string

char const* GetModelExtension( int alIndex )

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

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

2%

// R R | ik FAE
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// return the indexed filter string

char const* GetFileFilter( int alIndex )

{
if ( aIndex < 0 || aIndex >= NFILS )
return NULL;
return file_data.filters[aIndex];
}

// BE false, BN biHHT R TN LKE
// return false since this plugin does not provide visualization data
bool CanRender ( void )
{
return false;

}

// RE null, B4 REERRETIMALKE
// return NULL since this plugin does not provide visualization data

SCENEGRAPH* Load( char const* aFileName )

{
/] BT IR E R AR
// this dummy plugin does not support rendering of any models
return NULL;

}

BEIRSCE RSB 3D I S R EEK . %Al A & i Qe T8k, (HE W LAY KiCad $RHESCRFHAE
RS TR RSO R A 9k e s, AR 3D BRI HEAIHE . 78 KiCad H, T EFAFHR Tl 1+
MBS E BB E PR B, WERAEE wil”, 82 KiCad R PR wrl” fRAMECE, B CR
AR . A BB SO IR AR LB R 3D SO R XA HE , DABGEN Y UL,

TR R

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

cmake .. && make

RIBERERO R AR 2 SR BB, DR F S i 2] KiCad BFEE H R

2.2 =% 3D

ARG I k44 “PLUGIN_3D_DEMO2” 1) 3D #fiff:. AZBAER H IR KiCad #la#s vl PATE Y41
EE RN SRS . IR txt? BRI BIRSCIRU AR, MBS A B R A1, (Htk
AR SN ES; M, fdfE 2 A E— M S — X R g B . ABRR R E S — D BREC e, I BB
##t CMakeLists.txt 1 FindKICAD.cmake A 3044,

KB IR SRS BB BESCPEAR F Hor b, JATR R E— D3RR CMakeLists.txt SCPFRAGEAK
. BT S KiCad Q15 FA1H 28 E] KiCad Y375 K% ‘kicad 3dsg’. KiCad 13551l
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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 HHKFEH

// 3D Plugin Class declarations

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

// KiCad ¥ EEF E#HH

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

/] AR HRARE L

// 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

/1 RBIFELB AR
// provide the name of this plugin
const char* GetKicadPluginName ( void )
{

return "PLUGIN_3D_DEMO2";

/1 FBER R
// 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;
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if ( Minor )
*Minor = PLUGIN_3D_DEMO2_MINOR;

if ( Patch )
*Patch = PLUGIN_3D_DEMO2_PATCH;

if ( Revision )

*Revision = PLUGIN_3D_DEMO2_REVNO;

return;

/] ZFEWY REE

// number of extensions supported
#ifdef _WIN32

#define NEXTS 1

#else

#define NEXTS 2

#endif

/] ZFEHTFERELE
// number of filter sets supported
#define NFILS 1

static char extO[] Tz 0 g

#ifdef _WIN32
static char f£ilO[]

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

#else

static char ext1[] W9 ® 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] = extl;
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#endif

return;

} file_data;

int GetNExtensions( void )

{
return NEXTS;

char const* GetModelExtension( int alndex )

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

int GetNFilters( void )

return NFILS;

char const* GetFileFilter ( int alndex )

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

// EE true, BHA LT AR TINLKE

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

{

return true;

/7 BB A H
// create the visualization data

SCENEGRAPH* Load( char const* aFileName )
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//
//
//
//
//
//
//
//
//
//
/7
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//

//
//
//
//
//
//
//
/7
//
//

HTAET, RNUE-ATERC TXL), BF

For this demonstration we create a tetrahedron (txl) consisting
SCENEGRAPH (VRML F#), BRKA4 4

of a SCENEGRAPH (VRML Transform) which in turn contains 4

SGSHAPE (VRML Shape) X% %X

SGSHAPE (VRML Shape) objects representing each of the sides of
WHEE. FNRME —F B EXFK (SGAPPEARANCE)

the tetrahedron. Each Shape is associated with a color (SGAPPEARANCE)
F1—A- SGFACESET (VRML Geometry->indexedFaceSet), 4/ SGFACESET 2
and a SGFACESET (VRML Geometry->indexedFaceSet). Each SGFACESET is
5T k%% (SGCOORDS) %, #MEEXK

associated with a vertex list (SGCOORDS), a per-vertex normals
list (SGNORMALS) FuAtAx#& | (SGCOORDINDEX). — ik

list (SGNORMALS), and a coordinate index (SGCOORDINDEX). One shape
RTRTENE, MERNTUEAZRT R ET

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

normals.
WE R X ZTK SCENEGRAPH (Tx0) & F &

The tetrahedron in turn is a child of a top level SCENEGRAPH (tx0)

V. H % —/~ SCENEGRAPHY (TX2), X E—{##

which has a second SCENEGRAPH child (tx2) which is a transformation
WEER TX1 Ge#E+FB). xxH

of the tetrahedron txl (rotation + translation). This demonstrates

TR EBEREH T ATEHER.

the reuse of components within the scene graph hierarchy.

XY T R TR

define the vertices of the tetrahedron
w 1: 0, 3, 1

face 1: 0, 3, 1

W 2: 0, 2, 3

face 2: 0, 2, 3

W 3: 1, 3, 2

face 3: 1, 3, 2

w 4: 0, 1, 2

face 4: 0, 1, 2

double SQ2 = sqrt( 0.5 );

SGPOINT
vert [0]
vert [1]
vert [2]
vert [3]

vert [4];

SGPOINT( 1.0,
SGPOINT( -1.0,
SGPOINT( 0.0,
SGPOINT( 0.0,

0.0,
0.0,

1.0,

-1.0,

/] ARG, XKRFHA LM

-8Q2 );
-sSQ2 );
sSQ2 );
SQ2 );
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// create the top level transform; this will hold all other

// Scenegraph X% ; ¥4 H it

// scenegraph objects; a transform may hold other transforms and
/1 AR

// shapes

IFSG_TRANSFORM* tx0O = new IFSG_TRANSFORM( true );

/] QBN MR
// create the transform which will house the shapes

IFSG_TRANSFORM* txl = new IFSG_TRANSFORM( txO->GetRawPtr () );

/] BRI, BOKERZHRE X D@ R —

// add a shape which we will use to define one face of the tetrahedron;
// Wk BEHE facesets FashH

// shapes hold facesets and appearances

IFSG_SHAPE#* shape = new IFSG_SHAPE( *tx1l );

/! Wim faceset; WA HARIIK, LIREKI,

// add a faceset; these contain coordinate lists, coordinate indices,
/1 WREAR. TREE, £TRLEHET KM

// vertex lists, vertex indices, and may also contain color lists and
/] ENHRE].

// 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] );

/] ARG -ERE: BRNZAKY;

// coordinate indices - note: enforce triangles;

/] ER— R LR

// in real plugins where it is not necessarily possible
/] BERE=ZAGAE—WTR, #&FHATA TRz

// to determine which side a triangle is visible from,
/1 2 SRARNZARER LT

// 2 point orders must be specified for each triangle
IFSG_COORDINDEX* coordIdx = new IFSG_COORDINDEX( *face );
coordIdx->AddIndex( 0 );

coordIdx->AddIndex( 1 );

coordIdx->AddIndex( 2 );

/1 RESN; SSWEBARE

// create an appearance; appearances are owned by shapes

/] XERERA
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// 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 );

/] B

// 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 );

//

/1 IR 2

// Shape2

/1 EE: RANER IFSG* A% %% 6 & fu ik (E 57 #
// Note: we reuse the IFSG* wrappers to create and manipulate new
/1 BEEN.

// data structures.

//

shape->NewNode ( *txl );

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

cp->NewNode ( *face );

np->NewNode ( *face );

/] T

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

// EH|

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

/] E%

// normals

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

np->AddNormal ( nval );

np->AddNormal ( nval );

/] B (L)
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// color (red)

material ->NewNode ( *shape );
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 );

//

/R 3

// Shape3

//

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

np->NewNode ( *face );

/] TR

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

/] FE

// 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 );

/] B (Fa)

// 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 );

//
!/l R 4
// Shape4
//
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shape->NewNode ( *txl );
face->NewNode ( *shape );
coordIdx->NewNode ( *face );
cp->NewNode ( *face );

np->NewNode ( *face );

/] TR

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

// &3

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

/] B

// normals

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

np->AddNormal ( nval );

np->AddNormal ( nval );

// B (Ee)

// 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 );

/] RIEENTEEBM z+2 HEE 2/3PT WEA

// create a copy of the entire tetrahedron shifted Z+2 and rotated 2/3PI
IFSG_TRANSFORM* tx2 = new IFSG_TRANSFORM( tx0->GetRawPtr () );
tx2->AddRefNode ( *txl );

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

tx2->SetRotation( SGVECTOR( 0, O, 1 ), M_PI*2.0/3.0 );

SGNODE* data = tx0->GetRawPtr();

/1 MBaRE

// delete the wrappers
delete shape;

delete face;

delete coordIdx;

delete material;
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delete cp;
delete np;
delete tx0;
delete tx1;
delete tx2;

return (SCENEGRAPHx*)data;

3 MRAEREEO (API)

RO LY R A fe s 0 (APT) SEBLSEBl. M IR E R APL, 7 3D S8R, RACLEE T h
PRt “3d_plugin.h” ARG 3D fEifF APT SCEUR/R Bl fE7FH R REAGH T KiCad JEAUTEA e SR H APT; 7 3D
TR OLT , SCRARB AL BT 6 A S PR “ifsg allh’ R HALES RS A Scene Graph APT &2 H .

ARATHGA TSI T RETR AT IS APT A1 KiCad APT MTEAH{E B .

3.1 &% API

HATHA 2 KiCad FEHIRGHEMEE: 3D Ml Brf KiCad fifFSEHR ML kicad plugin.h’ A
1 — L EEAR b B SXBE PRI Base Kicad {138, Af7AE Base Kicad {2 LB SKSCPFIIAFAEATRER T 1 £
EFTF R N AAERE AR S B v S Ik 28 SR R L.

15 KiCad th, (BRI SSFIRRSIL T R A APT, SRGHRCHI A R BRI 10— RE. X J23E
i Plugin IBAHKIINN, WKL A SR RSBURA I SR A L 1 AN AL, S50
52 DA A DA 2 6 100 T S 0 (AT DU R T . AEINT, IS G R T R E S S 49 APT B,
DAFCZE PR AR A B

3.1.1 API: Base Kicad #fif§3

Base Kicad ffif1:3¢i 3k 30 ‘kicad plugin.h” % Lo MARKAAEL SRR A HARE RIS BT B, 552503k 3C
fF *3d_pluginh’ iy 3D AN, XS B IR AE (plugin-classes (4fiff-2¢), Plugin Classes (fif:2))
fai 2&fhiid. APL i “pluginldr.cpp” H e S EEAE 1 Nkt S5 2L o

N7 A BRI R KiCad f{F KT HRMIIRE, FNTLAIA R EAE T Loader K kA5 IL. Plugin Loader 25
W7 —AHERR AL Open()”, B2 EMBME I 72 BT, TERHERIIRIFISM AR 28 Open()” bR &R
VA AR N 2R 52 PRI Copen()” BREG SX IR “open()” BRI AR 2 43> a0 T B FEASE 7 o i ik
— HARR B eR B Mk, 230 i A T— 204G A -

L. M GetKicadPluginClass()’ , 34645 5 575 P 405 50 DU UE IR 0 2740 R AT HLRG, WISRIX 26576
HORICEE, WHTIFRGEERE AT Plugin Loader 520

2. VAR ¢ GetClassVersion() HKHRIBELINGIELEL APL A,

3. B EEA  GetLoaderVersion ()’ B ¥R T DAKGZ2 AL S BRI 2 APT LS.
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4. SRR A A PF2E AP A B A AR R ERA S, S ENTBOAN R AARA R o X AR
AR, B AT 0 A 55 i AT

5. F AN AR A 28 APT JROAE BV A A4 < CheckClassVersion()” 5 AR 4 SCRE4S & A, D3R [H]
“true” FoRBI. WRAEN, MEEREE ¢ GetKicadPluginName()’ Fl ‘ GetPluginVersion ()’ )45 RA#E—4>
PluginInfo 4558, A N#d #2YE Plugin Loader [ ‘Open()’ SEPIAR4EEE.

3.1.2 API: 3D I

3D PRI LSt 3d pluginh’ I, BT TR REL, W (class-plugin-3d (K-f{-3d), Plugin Class
(#fF2¢) - PLUGIN_3D (4 _3D)» Wik, MMAHEAFINERASTE pluginldr3D.cpp’ HiE X, BT T AP
BRECZ AN, INEAHE S T AR A LR %

/* A REFEE "aFullFileName" FHEMFH M */

/* Open the plugin specified by the full path "aFullFileName" */

bool Open( const wxString& aFullFileName );

/* KA LRI EHLE */
/* Close the currently opened plugin */

void Close( void );

/x BB G MBS LIR L APT AR +/
/* 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;

JIrdE Ry 3D fEFAR I AR I RE AT
/x PR GA ARG, WK EFEHFRRK NULL x/

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

char const* GetKicadPluginClass( void );

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

unsigned char* Patch, unsigned char* Revision );

/x WREBAREXKI A HAEH, WRE FALSE */
/* 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 );

/* REGHFLR, WREAMBEN, WEE NULL */
/* returns the Plugin Name or NULL if no plugin loaded */

const char* GetKicadPluginName( void );

/%
R KM BEAEY, WEE False, EMNEESHK.
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*/
/%

*/

@4 GetPluginVersion() W#E.

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 );

WRBAMEFE L, WK aPluginInfo REAZTHE,
EN, ¥ aPluginInfo REANTHAMFHE:
(EH]: [£F].(KE].[(BAEF]. [BITHRATE T,
name = B GetKicadPluginClass () R#tH &K,
TE. RE. BHEF. BT=-BRAEERE.

GetPluginVersion(),

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 );

FEMBEOUT PR AT AR B

. Q7@ ‘KICAD PLUGIN LDR 3D’ A5,

3.2 iHaEZ API

P M “Open( “/path/to/myplugin.so” )’ FFTI—FEE MR o ARG IR 1] DA PRAR i 75 2 2 a1
3. #HH ‘KICAD PLUGIN_LDR_3D’ AFFRYE(T 3D 2R .
4. WM ‘Close()’ kKM (BUHEEE) .

5. 45 ‘KICAD_ PLUGIN_LDR_3D’ 3£,

Scenegraph 3¢ APL fifp/l ‘ifsg_allh’ JHALSTHTREE L. APL iFZ B BIRRALN, ma2sEy S3D’, FE
‘ifsg apih’ WPUE X, AR Cifsg *h AREEE G AR SCRPRIZ I RIS, BT —REM—5 VRML2.0
HS R RIS . b, 851, FMILA IR AT :

sg_ version.h

/*

X SceneGraph (WAL .
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FiA #JH Scenegraph XM HEMHAE LA ARk,
FHX BB B R AR ERARE L.
S3D::GetLibVersion () DNBAFIHEM,

*/

/*
Defines version information of the SceneGraph Classes.
A1l 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

/*
5 X SceneGraph KEAl; KA,
5 VRML2.0 ¥ KA A%,
*/
/*
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,
SGTYPE_NORMALS ,
SGTYPE_SHAPE,
SGTYPE_END
3
i

‘sg_base.h’ LA scenegraph i I AK IR AL FE A
sg_ base.h
/%
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XEMYF VRML2.0 f4 RGB BiAMEAl,
RGB A, H P EMHE Tt

%E [0..1].
*/
/*
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 y;
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 );
i
/ *

SGVECTOR # 3 Mo E(x, y, 2) XUT 1A EE.
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B R E A, JFH

WltEHREAGHTE.

*/

/%
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 );

e

‘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

* HREH K.

* Mk EEBEHFAW Scenegraph M.

*/
/ * %

* Function Destroy

* deletes the scenegraph object held by this wrapper
*/

void Destroy( void );

VAT

* B

* J4hFS GNODEx k5 b3 5 X B,
*/

/ * %

* Function Attach
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* associates a given SGNODEx* with this wrapper
*/
virtual bool Attach( SGNODE* aNode ) = 0;

VAT

* FH NewNode,

* RIS R R B KB T R

*/

/ * %

* Function NewNode

* creates a new node to associate with this wrapper
*/

virtual bool NewNode( SGNODE* aParent ) = O0;

virtual bool NewNode( IFSG_NODE& aParent ) = 0;

VAT

* FH GetRawPtr ().

* 1% [l L 48 1§ B SGNODE 354t .

*/

/ * %

* Function GetRawPtr ()

* returns the raw internal SGNODE pointer
*/

SGNODE* GetRawPtr ( void );

/ * %

* FH GetNodeType.

* R[] AR SE A B KA

*/

/ *%

* Function GetNodeType

* returns the type of this node instance
*/

S3D::SGTYPES GetNodeType( void ) const;

/ * %

* FH GetParent,

* R [EHE UL R B X SGNODE 54t

* MR ZZAKXAL, WA NULL (B TWREH) .

* REWREGKRFYAWARL SGNODE Xk,

x/

/ * %

* 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;
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VAT
* FH SetParent,
* WE W Z B X SGNODE.

* Oparam aParent [in] EFFHRXF K.
* Qreturn MRFEAERTY, WKE true; WRBHERIY, WAEE false,
* BEFALSAFARXY A
* JRAEF R
*/
/ * %
* 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 );

/**

* K GetNodeTypeName.

* BB R R XART

* R AR S FTHRARRHEA, WA NULL,

*/

/%%

* 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;

/ * %

* ¥ AddRefNode.,

* PR TRT AT RHTIH.

* CRERTRHTF R .

*

* @return K IHEK[E true,

x/

VAT

* Function AddRefNode

* adds a reference to an existing node which is not owned by
* (not a child of) this node.

*

* Qreturn true on success

*/

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

/ % *
* F#H AddChildNode,
A —ANFEEA LT EHAR T A

*

*

Q@return KIKE true.
*/
VAL
* Function AddChildNode
* adds a node as a child owned by this node.
*
* Q@return true on success
x/
bool AddChildNode ( SGNODEx* aNode );
bool AddChildNode( IFSG_NODE& aNode ) ;
};

‘IFSG_ TRANSFORM’ %6/ F> VRML2.0 Transform 5 i&5; ‘& 7] AL & AF B4R A T IFSG_SHAPE #il IFSG_ TRANSFORM
T A AT RS | 89 IFSG__SHAPE A1 IFSG_ TRANSFORM 5 5 A5 30 3 S o i A —4~“IFSG_ TRANSFORM’
XA

ifsg_ transform.h

VAT
* IFSG_Transform 2,
x 2 VRML 3# KX ##3kK SCENEGRAPH W& 3%,
*/
/ %%
* 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 );

/* WARETHAFELRL ~/

/* various base class functions not shown here */
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};

‘IFSG_SHAPE’ Z{8lF* VRML2.0 Shape
TS E S| APPEARANCE 5.

ifsg_ shape.h

[k *

* IFSG_SHAP E%,

* £ SGSHAPE (Wf 3.
*/

VAT

* Class IFSG_SHAPE

* is the wrapper for the SGSHAPE class

*/

class IFSG_SHAPE : public IFSG_NODE

TRl B S AT RG] ] FACESET y i, Hf Honf A B4

{
public:

IFSG_SHAPE( bool create );

IFSG_SHAPE( SGNODE* aParent );

IFSG_SHAPE( IFSG_NODE& aParent );

/x WAKETWAEFELRL */

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

‘IFSG__APPEARANCE’ 2X{JF VRML2.0 Appearance 775, HHEHBIE HAAFEL S Material 5 5% Appearance F7

RIEEN) -

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,
bool SetDiffuse( const SGCOLOR* aRGBColor );
bool SetDiffuse( const SGCOLOR& aRGBColor );

float aBVal );

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

/* WRARKETWAFMELZL ~/

/* various base class functions not shown here */

/* VT BHAE.
ST R, LR E K KRG

/* the following functions make no sense within an

appearance node and always return a failure code

bool
bool
bool
bool
*/
35

‘IFSG_FACESET’ KT % IndexedFaceSet 5 5 i) VRML2.0 Geometry 7 5. B MAS

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

AT R

COORDS i, H¥A4~7 COORDINDEX 5 5 PAJ AT i 85| il NORMALS 5 5 F3Shal A — 4> 771 i |
JI COLORS H5 i $RUERALMIIALT S S REARE B PR IR E M e i . 5 VRML2.0 B s 22 40 -

L YRERIR LR BT
2. Fﬁ@uu\ﬂz‘i ]ﬁ'\E

3. AHRE T A A = A1

ifsg_ faceset.h

VAT

x IFSG_FACESET 2%,
* f& SGFACESET %ma%.

*/

VAT

* 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 );
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IFSG_FACESET( IFSG_NODE& aParent );

bool CalcNormals( SGNODEx*x* aPtr );

/x WHRKETHERERRE ~/
/* various base class functions not shown here */

};

ifsg_ coords.h

/ * %
* IFSG_COORDS 7.
*x = SGCOORDS W& 3,
*/
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 );
bool AddCoord( double aXValue, double aYValue, double aZValue );

bool AddCoord( const SGPOINT& aPoint );

/x WHRRERWEFFERGEK */

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

/* T EBAE.
GRS s RS e
/* the following functions make no sense within a

coords node and always return a failure code

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

‘IFSG_COORDINDEX’ 2{t)F VRML2.0 coordldx[] 4, & T EMLME I THR= ML, X

B3 .

=
=
ST

TR RG] LA
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ifsg_ coordindex.h

/ k%

* IFSG_COORDINDEX £,

* £ SGCOORDINDEX {2,

*/

[k *

* Class IFSG_COORDINDEX

* is the wrapper for SGCOORDINDEX
*/

class IFSG_COORDINDEX : public IFSG_INDEX

{

public:
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 alndex );

/x WHAKERMEFELEZE +/

/* various base class functions not shown here */

/* LT EBE.
PR R SR AR T K TR
/* the following functions make no sense within a

coordindex 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

‘IFSG__NORMALS’ #124F VRML2.0 Normals 37 4.

ifsg_ normals.h

VAT
* IFSG_Normal 2,
% £ SGNORMALS %%,
x/
/**
* Class IFSG_NORMALS
* is the wrapper for the SGNORMALS class
*/
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class IFSG_NORMALS : public IFSG_NODE

{
public:

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

boo
boo
boo

boo

/%
/%

/*

/%

*/
};

1 GetNormallList( size_t& alListSize, SGVECTOR*& aNormalList );
1 SetNormallList( size_t alListSize, const SGVECTOR* aNormalList );
1 AddNormal( double aXValue, double aYValue, double aZValue );

1 AddNormal( const SGVECTOR& aNormal );

WALRE T AR EERH +/

various base class functions not shown here */

WT & &
VEST S LS AEP S e
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 ) ;

‘IFSG_ COLORS’ T VRML2.0 colors[] 45,

ifsg_ colors.h

[k *

x IFSG_COLOR 2%,
* 2 SGCOLORS #yf 3%,

*/

VAT
* Clas
* is t

*/

class I

{

public:
IFS
IFS
IFS

boo

boo

s IFSG_COLORS
he wrapper for SGCOLORS

FSG_COLORS : public IFSG_NODE

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

1 GetColorList( size_t& alListSize, SGCOLOR*& aColorList );
1 SetColorList( size_t alListSize, const SGCOLOR* aColorList );
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boo

boo

/%
/%

/%

/%

*/
};

1 AddColor ( double aRedValue, double aGreenValue,

1 AddColor( const SGCOLOR& aColor );

ARETHAFELGR */

various base class functions not shown here */

WTE&AE.
AT RO 4R B X KRG
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& alNode );

HAx) APT ¥fE ‘ifsg apih’ Hog SLUNTF :

ifsg_ api.h

namespace S3D

{
VAT
*
*
*/

VAT

* Function GetLibVersion retrieves version information of the

*

*/

SGLIB_API void GetLibVersion( unsigned char* Major, unsigned char* Minor,

& # GetLibVersion #Z&.
kicad_3dsg JE.

kicad_3dsg library

unsigned char* Patch, unsigned char* Revision );

// M SGNODE 54 #REUfE & Hy B 4

// functions to extract information from SGNODE pointers

S3D::SGTYPES GetSGNodeType( SGNODE* aNode );

SGNODE* GetSGNodeParent ( SGNODE* aNode );

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

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

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

SGLIB_API
SGLIB_API

SGLIB_API

VAT
*
*
x/

/ * %

*

%% CalcTriNorm
RET R pl, p2, p3 WAH=AWHERE,

Function CalcTriNorm

double aBlueValue );
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* 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 <«
);

/ * %

* ®¥F WriteCache

* ¥ SGNODE #E N\ Z#t#|&F X1,

*

* Oparam aFileName 2B NHW XHH %K.

* Qparam overwrite AR E N true A4 HE EIA 4.
@param R ET N F AR HEMT A,

* Q@return X IHK[E true,

*/

VAT

* Function WriteCache

*

* writes the SGNODE tree to a binary cache file
*
* Qparam 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
* Qreturn true on success
*/
SGLIB_API bool WriteCache( const char* aFileName, bool overwrite, SGNODE#* aNode,

const char* aPluginInfo );

VAT
* F# ReadCache
* B 34 & F X6l SGNODE #.

* Oparam aFileName ZEJEEH — 3 HZF X1 4.
* Qreturn % JK3K[E NULL, K IhiK[ETNE SCENEGRAPH % H384t;
* WRFE, WY RTUNERIUTFRAE IFSG_Transform &KRHBXHK.
* IFSG_Transform::Attach() F#.
*/
VAL
* 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
* @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* ) );

VAT
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* F# WriteVRML
* fhEH EARTHEASHE VRML2 Xff.

* Oparam filename JZH i X 4.

* Qparam overwrite N EH true WA ZIHAH VRML XfF.

* Qparam aTopNode Z#FKxX VRML 3 E# SCENEGRAPH XT£& W34t

* Qparam reuse NMiEEH true P{FJH VRML DEF/USE I#t.

* @return X IHK[E true,

*/

/**

* Function WriteVRML

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

*

* Qparam filename is the name of the output file

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

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

* Qreturn true on success

*/

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

bool reuse, bool renameNodes );

/] EE: WTEHALHTEZE VRML,

/1 R, TTERBEREEAD Sex RF WA LA

/7 BAE W RPE

// 1.3 ‘ResetNodeIndex()’ EEALFF HLZI.

// 2.%F ‘S3DCACHE->load ()’ REEWENMEAIE4, HA—K ‘RenameNodes()’;
// KR ATA T R AE— AR ZIA A .

// W# RenameNodes() REMLALTH AFMAATH A

// WHEI AT R ERE. FHREHIEL.

// #it ‘S3DCACHE->load()' HMHEHRTEREMFT E(MEF R) ZIHFAF EHL.
// EHO—ANTEMTE R, BIPTAY SE A E— AR,

// 3.H% SG* WEMTF S3DCACHE A|ZE -> load (), WA f A4 A,

// RenameNodes () DABATRETH ¥ A E A — B LK.

/] 4 REFEQRIE ifsg_transform ¥ RRGEBFELEMN.

// STAFEENER,; mRE A A,

// S3DCACHE->1load () T\ ‘AddRefNode()’ WfnZ|ix¥ IFSG_Transform F /X ;
// #E IFSG_Transform ¥ G, s, HEEH.

// 5. HRPTAFM IFSG_Transform F K#MENTH RKEE.

// WE IFSG_Transform ¥ &, ARAY f& &M BESL.

S

(é)]

// 6. ETEHA%EY & FEFH RenameNodes ().
// T.E%WE WriteVRML (), renameNodes=false, EAENEFE,

// GG A VRML X fF.

// 8. BAMBALFHS G IFSG_Transform GREXKEKE S6+ HATHHE.

// LA R 7 S i i ) Y R

// 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.
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// 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

// 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

/ * %

* ®¥ ResetNodeIndex

* EEAR S6x X%,

*

*Qparam [AAL LA 2L A2 HE SGNODE,

*/
VAT

* Function ResetNodeIndex

* resets the global SG* class indices
*

* Q@param aNode may be any valid SGNODE
*/
SGLIB_API void ResetNodeIndex( SGNODE* aNode );

VAT

* ®# RenameNodes

* RELYMERLT AFFET VR
* 2F SGx WEEAFE.

*

* Qparam PR ETREF &.

*/

/% *

* Function RenameNodes
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* 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( SGNODEx* aNode );

/ *%

* K# DestroyNode,

* Mg R SGx K. TR KA T,

* ZeMk sex FRWAKT RE XK.

« HEXRH IFSGx W¥EE.

x/

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 );

/1 EET AT BRET G RAHB
/1 AT ERAMBELEHY
// NOTE: The following functions facilitate the creation and destruction

// of data structures for rendering

/* %

* FH GetModel

* QI Z MM S3DMODEL X7 (RHHKHE, THE).

*

* Qparam PAARZEiE % S3DMODEL RITWF A

% Qreturn &I MK [E AL S3DMODEL %37, &M% NULL,

*/

/ * %

* 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

* ¥ Destroy3DModel

* Bk S3DMODEL #EMyff il iy iy 17 F K 4T E A .
*x #EAA4 NULL,

*/

VAT
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* Function Destroy3DModel

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

*/

SGLIB_API void Destroy3DModel( S3DMODEL** aModel );

VAT

* HF# Free3DModel

* BEJfd S3DMODEL %4 W &5 6€ A1 77

*/

/* %

* Function Free3DModel

* frees memory used internally by an S3DMODEL structure
*/

SGLIB_API void Free3DModel( S3DMODEL& aModel );

/ * %

* F# Free3DMesh

« B SMESH %547 306 At A 7 .

*/

VAT

* Function Free3DMesh

* frees memory used internally by an SMESH structure
*/

SGLIB_API void Free3DMesh( SMESH& aMesh );

VEES

* FH New3DModel

* QI FATHE . SSDMODEL %44,

x/

/ **

* Function New3DModel

* creates and initializes an S3DMODEL struct
*/

SGLIB_API S3DMODEL#* New3DModel( void );

/ * %

* ®¥ Init3DMaterial

* A4 SMATERIAL 444,

x/

VAT

* Function Init3DMaterial

* initializes an SMATERIAL struct

*/

SGLIB_API void Init3DMaterial( SMATERIAL& aMat );

/**

* F# Init3DMesh

to
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* RlF#HFATIE U SMESH £y,

x/

/ * %

* Function Init3DMesh

* creates and initializes an SMESH struct

*/

SGLIB_API void Init3DMesh( SMESH& aMesh );
T

& *% Scenegraph API W sEPr{fi {nfl, W2 H Ei «advanced-3d-plugin (F 2%-3d-1&{4:) ,Advanced 3D Plugin
tutorial (4% 3D HHAZFL)Y, PAK KiCad VRML1, VRML2 il X3D f#h2s,
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