"¢ICad



Kicad {4

April 27, 2021




Kicad {4

Contents

1 KiCad ffifk &% Wi

111 #BFS: PLUGIN 3D . .o oo e e e e e e e e e e e

2 H#: 3D Mk
2.1 HAHI 3D M . . . . e
2.2 B ID IME . .

3 RUFYFGRiEN (API)
3.1 B APL . .
3.1.1  API: Base Kicad #HIEE . . .. . .o o
3.1.2 APL: 3D BRI . .

3.2 SHEHEZE APT . . .,




Kicad {4 1/40
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1 KiCad f&fF&4tE T

KiCad ff{F R4t e — ML EEY € KiCad THRERHESL . i IECR— D 20 mURTETT S (I Ay b B
KiCad £fF; 52 b, aIDAfEB) KiCad JEACHAS o i) — NARR BT RGBT AN SN GR3-5 IEAETT A (4
PFECHEA R ACAS AT DBl A I P 1 BT 7 O B I, AT 2 30 ) Ay 7 KiCad f) SERAR AR 17
T TARRCR.

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

1.1 &

O AR, PO RRE RS TR E P I A, PRGSO A i 1 . BN, 3D B A ST
3 3D BB IR R o T i 3D AE A BRI, PCB A/ EIFRAREL PCB £l -5 i o Hift
HLA USRS 2, SRk 2N KiCad PCB. HETHIAFE T 3D 2, BRI AR SR E A

S F ST 2 KiCad JRACHM G AT KB BHG H QR A a . AE KiCad JRACHSHH, SCfF “plugins/ldr/-
pluginldr.h’ FEE] 7 Br A B O EER . XA T RA TR AEALAT KiCad ffF (REARIUTY) 4R E] B B A i)
PR EMSEBER L TS B A AT A2 B AR AR A R B A A . AR “plugins/1dr/3d/pluginldr3D.h’
FEILY 3D SEPFER IR o IR ST RS E W F I (D RE AT T KiCad. f@PFMEEA L AR
KPRpHEE R, Y KiCad FUE{FHBEZ MIAYEMIRF R . gk Ag KiCad TR TR ME— U 347
T LA AR K BB A, DA P as s R D e . £ 3D @ADL, ACELANTR S REwR L 57
S3D__CACHE 251,

BRARIEAETT SR BRI IE, N IEIT R AN BT KL KiCad A HIE R N RSB0 4Y; i 55 2w SOk E
PRI R AL

P ‘include/plugins/kicad plugin.h’ FH] 7 Ay KiCad i F a2 2L e 20 X 2R BOb Rl (138, R ity e 4
PR PR, REEECFIE AP BURAEE, ROVRPERBIFRAE S, HHRIUENTE APT AURA ARG A . fi]

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] T LA H BT 3D fEFSSBURIRREL, I ST TR rvr 2 s A

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 #i2: 3D ik

A E X PLUGIN 3D P AN IER R BRIl , 751 M P oe UG i s BRI

2.1 EF 3D &

REFET T H IR —%0 “PLUGIN_3D_DEMO1” {yE# EA 3D ffiff. AR H &N TR —4
AEREAR) 3D I, B TR KiCad I FHERIYE 3D BRI S8 SO 44 D AT ep Z SME2ERA
e X BRI AR SR AR 3D S PRI 4E0 Fe IRESR , FT LAV B8 S i G RS

KT HEERIH , RATFEATNE:
¢ CMake

o KiCad 3k

e KiCad =EFE ‘kicad_3dsg’



https://cmake.org/
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FHRN KiCad Fr3kAEE, FATRHHH CMake FindPackage A, QIS 513k SO 222 8, WA AR P2 4t
I IS WY %36 B T Linux 1 Windows.,

LI, iEFRATEIE—AITH H M FindPackage A<

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" )

# LM sg_version.h PREUKAL E
# 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.x*x" )

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 [0-9]+ _VALUE ${SVAR} )

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

endforeach ()

# #{E NOT SG3D_VERSION* fyitE#&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 ()
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if ( NOT _KICADSG_VERSION_PATCH )
set( _KICADSG_VERSION_PATCH 0 )
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

WA Kicad Je HAR AR AR R E N1 80 P H S8 Linux iy < Jopt” F, SEEMARZ Windows, M
FEH ‘KICAD ROOT_DIR’ B EE M5 E KiCad ‘include’ 1 ‘lib’ HEMHZ. X+ OS X, It
4k 52 R FindPackage A W] AEFG b T—SE R %E .

BERCE AL A BAARS, FATPREH CMake H-AIHE-—A> CMakeLists.txt” A4

cd ${DEMO_ROOT}
cat > CMakelLists.txt << _EOF
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# F T H 4R
# declare the name of the project

project ( PLUGIN_DEMO )

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

cmake _minimum_required( VERSION 2.8.12 FATAL_ERROR )

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

# ZEAACERKN kicad FAFE

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

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

# R|E4 4 s3D_plugin_demol M IHEMF
# create a plugin named s3d_plugin_demol
add_library( s3d_plugin_demol MODULE
src/s3d_plugin_demol. cpp
)

_EOF

S HURITH AEF R Bl — SRR, B T A B SN SRR AR

S

cd ${DEMO_ROOT}
mkdir src && cd src

export DEMO_SRC=${PWD}

PAEFAT B SRR -
s3d__plugin_ demol.cpp

#include <iostream>

// 3d_plugin.h #FkZXT 3D P M5k
// the 3d_plugin.h header defines the functions required of 3D plugins
#include "plugins/3d/3d_plugin.h"

/] RXZANGEHHBAEL, TERAE

FAMTE SO
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// define the version information of this plugin; do not confuse this
// R 3d_plugin.h HEX W HRMA

// 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

/] LB PSR B AE PR AR 2
// implement the function which provides users with this plugin's name
const char* GetKicadPluginName( void )
{
return "PLUGIN_3D_DEMO1";

S V-0l 3 &0 N R 2
// 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;

/] XFEHY RABE; E ANIX R4&L, TRAN
// number of extensions supported; on *NIX systems the extensions are
/] REWKR-—RAE, —KKEF
// provided twice - once in lower case and once in upper case letters
#ifdef _WIN32
#define NEXTS 7
#else
#define NEXTS 14
#endif

/] ZFEHTFERERE
// number of filter sets supported
#define NFILS 5
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/] RXIY A o A0 1 25 AF o
// define the extension strings and filter strings which this

/] wHERRE R AP

// plugin will supply to the user

static char extO[] =

static char exti[] =

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

ext2[] =
ext3[] =
extd4[] =
ext5[] =
ext6[] =

_WIN32

char
char
char
char

char

char
char
char
char
char
char

char

char
char
char
char

char

filo[] =
fil1[] =
£il2[] =
£il13[] =
£il4([] =

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

filo[] =
fil1[] =
fil2[] =
£il13[] =
£il4([] =

"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";

lleL Il;

IIXSDII;

IIEMN Il;
"IGES";
IIIGS ll;
"STP II;
MEER T

"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";

/7] FEBU— A5 o A 4 A R T

// instantiate a convenient data structure for accessing the
/] R R A R
// lists of extension and filter strings

static struct FILE_DATA

{

char const* extensions [NEXTS];

char const* filters[NFILS];

FILE_DATA ()

{

extensions [0]

extensions [1]

ext0;

extl;
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extensions [2] = ext2;
extensions [3] = ext3;
extensions [4] = ext4d;
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] = extll;
extensions [12] = extl2;
extensions[13] = exti13;

#endif
return;

}

} file_data;

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

/1 RERIWY BT E
// return the indexed extension string

char const* GetModelExtension( int alndex )

{
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;
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}

/7 R R G| kT A
// return the indexed filter string

char const* GetFileFilter( int alndex )

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

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

}

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

SCENEGRAPH* Load( char const* aFileName )

{
/] Sttt X R TR
// this dummy plugin does not support rendering of any models
return NULL;

3

BSOS B 3D FlFI A SR EER . Rl A SO TE R A AT R, (HERTRASY KiCad 42 SCRFHEL
RSO A FISCIRY A B s, DAEEE 3D BRI HAHE . /8 KiCad H, ¥ EFAFER I Tl T
INERFE A AR B, R wiel, 84 KiCad FPR AR R wil” MEMEE, EREHR R
AR . BRSO SO DR AR 2] 3D SO AR RHENE , DABGEN IS UL

TR AT -

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

cmake .. && make

RIE R R R WER BB, MRS SO 3] KiCad i H 5%

2.2 &% 3D &

ABRERF A P A48 “PLUGIN_3D_DEMO2” #) 3D #fiff. AZBFEM H iR KiCad #lE#% 7T ATE G4
EFEAN R EE. ZIEEERAHE txt” BB BIRSCHLATAE, A A B i A, Hit
AN SO NS M, @R R E— NS — X R s . AR ERE S — B, I HEA
## CMakeLists.txt 1 FindKICAD.cmake A 3044,
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FERRIESCIFAE S E— BRI ISR H ke, RT3 E— 3 CMakeLists.txt SUPFRIGEA
. TS KiCad QI — A5, JA17H 2465 KiCad R85 EE ‘kicad 3dsg’. KiCad (355t
PESRAE T —4in] I A 5 X AR08, S5 FXT G0 3D A7 A B G (I A P 1R Bt T ARAR 2 A SRRz
LR R A A 1o PR R A 2R e e S 37 st 1

F—R Y ‘CMakeLists.txt” RAEX N HAEHH :

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

BAEBATOH R P H S Qs

cd ${DEMO_SRC}

s3d__plugin_ demo2.cpp

#include <cmath>

// 3D HHEFEH

// 3D Plugin Class declarations

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

// XKiCad HEEWEHEN

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

/] TR RAE R

// 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

/] FeBEbed PR B & AR
// provide the name of this plugin
const char* GetKicadPluginName( void )
{

return "PLUGIN_3D_DEM02";

/7] P BB AE PR H9 AR
// provide the version of this plugin
void GetPluginVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision )

if ( Major )
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*Major = PLUGIN_3D_DEMO2_MAJOR;

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

/] XEHFEBERE

// number of filter sets supported

#define NFILS 1

static char extO[]

ntxt" g

#ifdef
static
#else

static

static

#endif

static

{

_WIN32
char filO[]

char ext1[] "TXT";

char £i10[]

struct FILE_DATA

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

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

char const* extensions [NEXTS];

char const* filters[NFILS];

FILE_DATA()
{
extensions [0] = extO;

filters[0] = filO;
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#ifndef _WIN32
extensions[1] = extl;
#endif

return;

} file_data;

int GetNExtensions( void )

{
return NEXTS;

char const* GetModelExtension( int aIndex )

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

int GetNFilters( void )

return NFILS;

char const* GetFileFilter ( int alndex )

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

// EE true, BH A i AR T MK

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

{

return true;

/7 Rl
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// create the visualization data

SCENEGRAPH* Load( char const* aFileName )

{
//
//
//
//
//
//
//
//
/7
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//

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

TR, RNGR-AHERC TXD, BF

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

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

SGSHAPE (VRML Shape) X &£ %K &

SGSHAPE (VRML Shape) objects representing each of the sides of

WE g, FMYREME —FH € XFH (SGAPPEARANCE)

the tetrahedron. Each Shape is associated with a color (SGAPPEARANCE)
fo—/~ SGFACESET (VRML Geometry->indexedFaceSet). 4/~ SGFACESET &

and a SGFACESET (VRML Geometry->indexedFaceSet). Each SGFACESET is
5T &%%k (SGCOORDS) #W, B A#K

associated with a vertex list (SGCOORDS), a per-vertex normals

list (SGNORMALS) Fn&#:% 5 (SGCOORDINDEX). — Bk

list (SGNORMALS), and a coordinate index (SGCOORDINDEX). One shape
RT&RTENE, WMERNTUERZET R ET

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

normals.

WOE R X E T4 SCENEGRAPH (Tx0) HF%&

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

Y. H % —/~ SCENEGRAPHY (TX2), X E—i#

which has a second SCENEGRAPH child (tx2) which is a transformation
WEA TX1 Ge¥+FH) . xx¥

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

TREBRREHFATHER.,

the reuse of components within the scene graph hierarchy.

RV A B TR R

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

face 1: 0, 3, 1

" 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,

-SQ2 );
-8Q2 );
SQ2 );
sSQ2 );
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/] RIRTUR S XK R PR A

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

// Scenegraph Xt £; ¥ H A4 H i s

// scenegraph objects; a transform may hold other transforms and
/] R

// shapes

IFSG_TRANSFORM* tx0 = new IFSG_TRANSFORM( true );

/] AR BT B
// create the transform which will house the shapes

IFSG_TRANSFORM* tx1 = new IFSG_TRANSFORM( txO->GetRawPtr() );

/] Fm—ARR, BRIOKERAZHRE X EE RS —

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

// shapes hold facesets and appearances

IFSG_SHAPE* shape = new IFSG_SHAPE( *txl );

// %jm faceset; XM A MARFIEK, LK,

// add a faceset; these contain coordinate lists, coordinate indices,
/1 WRAR. TURET, LT RLEHET RM

// vertex lists, vertex indices, and may also contain color lists and
/1 e Rl

// 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] );

/] ARET-EE: BRZAY;

// coordinate indices - note: enforce triangles;

/1 AR — R R Hy LB

// in real plugins where it is not necessarily possible
/] BEREZAGAB—WTR, FHATIT Az

// to determine which side a triangle is visible from,
/12 BFAGNZABERE 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 );

[/ RIEESN; SNE TR B A

// create an appearance; appearances are owned by shapes




Kicad 4 17 / 40

/1 XA ELA

// 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 );

/] EE&

// 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 R 2

// Shape2

// EE: RMER IFSGx 4% Bk Bk 5
// Note: we reuse the IFSG* wrappers to create and manipulate new
/] BIEEH.

// data structures.

//

shape->NewNode ( *txl );

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

cp->NewNode ( *face );

np->NewNode ( *face );

/] TR

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

// &5

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

/] Hk

// normals

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

np->AddNormal ( nval );
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np->AddNormal ( nval );

/] BE (L)

// 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 );

//

/1 TR 3

// Shape3

//

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

/] T

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

// %5

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

/] B

// normals

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

np->AddNormal ( nval );

np->AddNormal ( nval );

/] BE (&RE)

// 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 );

//
/1 TR 4
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// Shape4

//

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

// T

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

// %5

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

/] EE&

// 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 );

/] REEANEERBM Z+2 s 2/3PT HEIA

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

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

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

SGNODE* data = tx0->GetRawPtr();

/] MEakE
// delete the wrappers
delete shape;

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

return (SCENEGRAPHx*)data;

3 MRERFmEZO (API)

fECFE SR Az 1 (APT) SCBUsisl. S MEIFRAG R E R APT, 1E 3D e, RACEFD T
PRt “3d_plugin.h” AR 3D fifh APT SCIR/R Bl f67HR AT REHOE T KiCad JEACMA 2 S HiAh APT; 7 3D
PR OLT , SCRARB AL BTl F 0 S bR “ifsgall.h’ R HALEHIPRE A Scene Graph APT &2 H .

ARATIA T HCF IS I RETR AT IE APT FIHA KiCad APT MTEAR{E B

3.1 @3 API

H i HAa 44 KiCad FEIARGHEM2E: 3D HfFdE. I KiCad JE{FISERAM LB SL S04 ‘kicadplugin.h’ =
Y —ZH FEL A pREL X LU R AR Base Kicad {435, A7EFE Base Kicad fAZEMI LI Sk SCHIAFAE A2 T iR
TEETIT & N ARSI SE X 28 8 A R 8.

& KiCad 1, GFIE SRS BIRR B THECF 206 APT, iR ik ds 4R BUE PRIk 55 12K —F . X2l
f Plugin AL HRY, RZRIVEL & S CESC DU ZEA eR 0 1 22 e s QR GTAN A s 4, WS HD
AT DAAE A PATE RV 1] F P 4T R] RESB B R AEA A 5 2. AR AR, SN2 B A SR ST 8 41> APT pRL
LA PR R R A

3.1.1 API: Base Kicad &3

Base Kicad ffi{F:J¢i 3304 ‘kicad plugin.h’ & o BUARS AL SHE AT AWM AR Bildn, 2k
ff *3d_pluginh’ Wiy 3D AN, X LR HAAE (plugin-classes (fffF-2¢), Plugin Classes (%))
fj 2k . APL i “pluginldr.cpp” W U AR MR -

N T A BB EEA KiCad f{F KT R IIRE, FNTLATA R AT Loader K &AM JL. Plugin Loader 2875
Bl 7 — N ERR%L Open()’, ERRZEIMBAYEFR)5E BB AT TERRE RIS H 9B “Open()” pREURAIFT
VA EEAAE I ERAR 1 Z ORI “open()” pREG XANEERE Copen()’ pRRCIR A R BIEE A0 F5 I B AN R R Hih;
— HRRFEA KB bhE, siLsmdil T — e

L JAMEMF ‘ GetKicadPluginClass()”, 45 -S54 N 280 5 BUR LA F 2R 745 5 AT HUARG, BRI 2874
FRORDURL, UFTITAYSECEAGE T Plugin Loader 52

2. WM ‘ GetClassVersion()” SRARIE(FL I APT fiiA.
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3. HEPFINEASHERLL * GetLoaderVersion() pR&HA ] DK ZR HUIN 2848 SEBLIO (138 APT HUAS

4. ABPEFM AR S B APT AR LT A MR B FRAST, BB R AR . XA
AWML, E d A I AR 5 AT .

5. ff AN 2 A5 A 28 APT A5 BV 4fi < CheckClassVersion()” 5 WA (4 SCRE4S 8 MUAS, 3R [H]
“true” FIRMITI. WIRETN, MERZERIE  GetKicadPluginName()’ Fil ‘GetPluginVersion()’ HJ%5HA]7E#—1>
PluginInfo 4788, @A IN#EGEF24E Plugin Loader [ ‘Open()’ SCILAR4REE.

N

3.1.2 API: 3D $H#E3E

3D @2k 3cE 3d pluginh’ B, B R T IIREEFERE, W1 class-plugin-3d (Z-fifF-3d), Plugin Class
(4#F2¢): PLUGIN 3D ({4 3D)» Wfrid. MM AEMELAE pluginldr3D.cpp’ F15E X, BT ifEn APL
PRECZ AN, kARt *MTMT“ﬁ g

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

/* KA LRATIT S */
/* Close the currently opened plugin */

void Close( void );

/x BB G MBS LIN 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;

Frishy 3D T aeiE s A N TIRE AT :
/* WRBAMBIEE, WREHEHFLR NULL */

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

char const* GetKicadPluginClass( void );

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

unsigned char* Patch, unsigned char* Revision );

/x mRXBAREX BRI AW 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 );

* REHFATR, wREA MBS, WEE NULL +/
/* returns the Plugin Name or NULL if no plugin loaded */

const char* GetKicadPluginName( void );

/%
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WRAEEFAHE, WEE False, EMEESH.
a4 GetPluginVersion () W R,
*/
/ *
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 );

/*
WREHMEHEHE, NH aPluginInfo REAXFHE,
EN, ¥ aPluginInfo WEANTHAWFHE:
(4] [ZE].[KRE]. [BAEF]. [BTRAILEY.
name = B GetKicadPluginClass() RELH LF,
FE. RE. BHEF. BU-BRAEEXA.
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 );

TEMAVESR , PRI T AT 54
1. g ‘KICAD PLUGIN LDR_3D’ [15Zfil.
2. P ‘Open( “/path/to/myplugin.so” )’ FRFTIF—FEEFIHEMT. AURE IR FE DARH AR R5 2L 235 14«
3. il ‘KICAD PLUGIN_LDR_3D’ AJFBTAT 3D IH2 .

4. W “Close()” M (BUHEEE) M.

5. 5% ‘KICAD_ PLUGIN_LDR 3D’ 5:,

3.2 iHEEZ¥E API

Scenegraph 3¢ API fifpill ‘ifsg allh’ M HAEHAREE L. APL S B BIRR4UN, aaasmy S3D’, 78
‘ifsg aplh’ fE S, BURSEHAARN ‘ifsg *h AREUE 3G RURAR SCRPIRIZ I RESE, EAT RS VRML2.0
YR EFRNG SRS . AR, &5, ERILA IR BT :

sg_ version.h
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/*
X SceneGraph (WAL .
FiA 6/ Scenegraph KM A LA &Nk,
FHTRPTRE WRARERARE L.
S3D::GetLibVersion () WBARIAEMK.,

*/

/*
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

/*
X SceneGraph FK KA ; xBEA,
5 VRML2.0 R RKAFWA K.
*/
/*
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
e

‘sg_base.h’ kAL scenegraph ZE IR EA KNI AR .
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sg_ base.h

/%
XAMYTF VRML2.0 B RGB HFEMHEA.
RGB A, HPEMHHETHEE.
@ [0..11,

*/
/*
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 );
s

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 );
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/%
SGVECTOR # 3 MoE(x, vy, 2) RUFT -1 xK; 2E.
WERRTHENEEATE, FEH.

BLEEREAGLE.

*/

/ *
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’ J2 Py 5 KW Rl . P scenegraph X GUARSE LRI A 3L ok %Y, (HAERLLREDLT, HFE
PR REXT R K BA E L

ifsg__node.h

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

/ * %
* HRLH K.
* MK BFAE Scenegraph X4
*/
VA
* Function Destroy
* deletes the scenegraph object held by this wrapper
*/

void Destroy( void );

VAT
* R B
* Y45 ES GNODE* 5 b3k 245,
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*/

/* %

* Function Attach

* associates a given SGNODEx* with this wrapper
*/

virtual bool Attach( SGNODE* aNode ) = 0;

/% *

* FH NewNode,

* RlHERAEELHNTT A,

*/

/ * %

* Function NewNode

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

virtual bool NewNode( SGNODE* aParent ) = 0;

virtual bool NewNode( IFSG_NODE& aParent ) = 0;

VAT

* FH GetRawPtr ().

* R [E]JF 4 A B SGNODEH 4t .

*/

/ * %

* Function GetRawPtr ()

* returns the raw internal SGNODE pointer
*/

SGNODE* GetRawPtr ( void );

/ * %

* FH GetNodeType,

* R[] AR SE A KA

*/

VAL

* Function GetNodeType

* returns the type of this node instance
*/

S3D::SGTYPES GetNodeType( void ) const;

/ * %
* K GetParent.
* R[EHE LR B X SGNODE 454t
* WRRZZAXGL, WA NULL (B TERH) .
* REWRGRFYAWARL SGNODE Xk
*/
/ * %
* Function GetParent
* returns a pointer to the parent SGNODE of this object

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

VAT
* FH SetParent,
* WE WL FH X SGNODE.

* QOparam aParent [in] ERFFEHRXF K.
* @return WRFAEKXI, WEE true; WRHEMAAY, WERE false,
* BETAEAAFART K.
* JRAEXR .
*/
VAL
* 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 );

VAL

* K GetNodeTypeName.,

* R KRB XA

* R AL THRAR KA, 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,
* BAAETHIAA T RAGA
* (RREF KRBT H R
*
* Q@return K FK[E true,
*/
/ * %
* Function AddRefNode
* adds a reference to an existing node which is not owned by
* (not a child of) this node.

*
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* Q@return true on success

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

/ **

*

%% AddChildNode,
Am—ANFEEALT EHAN T A

*

*
* Q@return K IFHK[E true,
*/
VAT
* Function AddChildNode
* adds a node as a child owned by this node.
*
* Qreturn true on success
*/
bool AddChildNode ( SGNODE* aNode );
bool AddChildNode ( IFSG_NODE& aNode );
13

‘IFSG_ TRANSFORM’ %{U/F> VRML2.0 Transform 5 15; ‘& 7] A & AF B4R 1 IFSG_SHAPE #l IFSG_ TRANSFORM
A5 A AT EHCR A S 89 IFSG_SHAPE 1 IFSG_ TRANSFORM 5 5 . 5 30 3 S o i A —A4~“IFSG_ TRANSFORM’
XEGAERHR

ifsg_transform.h

/ %%
x IFSG_Transform %,
*x = VRML A #PK SCENEGRAPH WA 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 );
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/* WRKBTREEFELRH =/
/* various base class functions not shown here */

};

‘IFSG_SHAPE’ Z4{UlF VRML2.0 Shape F5 £; ‘B & A7 5505 |l FACESET 581, I H A AfL & A
T 5l APPEARANCE 5 4.

ifsg_ shape.h

/ * %
* IFSG_SHAP E¥,
* = SGSHAPE %ma%.
*/
[ **
* Class IFSG_SHAPE
* is the wrapper for the SGSHAPE class
*/

class IFSG_SHAPE : public IFSG_NODE

{
public:

IFSG_SHAPE( bool create );

IFSG_SHAPE( SGNODE* aParent );

IFSG_SHAPE( IFSG_NODE& aParent );

/* WHRKETWHERELRE ~/

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

‘IFSG_APPEARANCE’ 2X{JJF VRML2.0 Appearance i 5, {HHBIE RAAFEE S Material 35 51 Appearance 37
RIEMY) .

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 );
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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 );

/x WRRETRWATELGEK */

/* various base class functions not shown here */

/* LT EEAE.
SO A, FEERZIR T K TR

/* the following functions make no sense within an

appearance node and always return a failure code

bool
bool
bool
bool
*/
i

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

‘IFSG_FACESET’ 2510l F 452 IndexedFaceSet 75 5 VRML2.0 Geometry 7 fi. BOAF S BA T H 55|
COORDS 7545, B4+ COORDINDEX 5 i PA S BASF5 s5 851 Hf NORMALS 7555 55 #h A BEA — 5 s 55|
] COLORS 77 1. AL EL T BT aE LA B PR IE S E L5 R . 5 VRML2.0 Bl =T

3. MRARER T AR LA = T .

ifsg_faceset.h

VAT

x IFSG_FACESET 2.
x 2 SGFACESET %#hf ik,

*/

/**

* Class IFSG_FACESET
* is the wrapper for the SGFACESET class

*/

class IFSG_FACESET : public IFSG_NODE

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

bool CalcNormals( SGNODE#** aPtr );

/% WRKBTREEFERRZH +/
/* various base class functions not shown here x*/

};

ifsg_ coords.h

VAT
* IFSG_COORDS %5,
% £ SGCOORDS Myjfs k%,
*/
/ %%
* 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 );

/* WRARKRETWAFMELZL ~/

/* various base class functions not shown here */

/*x DWTEKAE.
R T R AR AR B R KR
/* 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& aNode );
*/
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‘IFSG_COORDINDEX’ %{elF VRML2.0 coordldx[] £,
B3 .

ifsg_coordindex.h

/ %%

* IFSG_COORDINDEX 3,

* 7 SGCOORDINDEX My %,

x/
VAT

* 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 );

B T T A A, XA R G BRI A

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

bool SetIndices( size_t nIndices, int* alndexList );

bool AddIndex( int alndex );

/* WRARKRETWAFMELZL ~/

/* various base class functions not shown here */

/* VT BHAE.
PR R A AR B & R R A

/* 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 );
*/
3F

‘IFSG_NORMALS’ #124F VRML2.0 Normals 7 15,

ifsg__normals.h

VAT
¥ IFSG_Normal %o
* f SGNORMALS %ma%.
*/

/ %%

* Class IFSG_NORMALS




Kicad {4

33 / 40

* 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,

bool SetNormalList( size_t aListSize,

bool AddNormal ( double aXValue, double aYValue,
bool AddNormal( const SGVECTOR& aNormal );

/* WARETHAFMELRL ~/

/* various base class functions not shown here */

/* LT EEAE.
AN RO AR E R KR

/* 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’ ZE{elF VRML2.0 colors[] 4£.
ifsg_ colors.h

VAT
* IFSG_COLOR .,
* E SGCOLORS My 3%,
*/
/ %%
* 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 );

SGVECTOR*& aNormalList );
const SGVECTOR* aNormalList );
double aZValue );
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bool GetColorList( size_t& alListSize, SGCOLOR*& aColorList );

bool SetColorList( size_t aListSize, const SGCOLOR* aColorList );

bool AddColor ( double aRedValue, double aGreenValue, double aBlueValue );
bool AddColor ( const SGCOLOR& aColor );

/x WHRRETWEFELELK */

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

/* T RBHE.
BEHRT 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 );
*/
13

HAR) APL BRBUE “ifsg apih’ HE LANT:
ifsg_ api.h

namespace S3D
{
/ **
* FH GetLibVersion H &,
* kicad_3dsg .
*/
/ * %
* 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 );

//J SGNODE F4T4RBLf & 8 & #

// 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 ( SGNODEx* aObject, SGNODEx** aRefPtr );

VAT
* ®# CalcTriNorm
* RETMR pl, p2, p3 HARW=ZAWKEHE.
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*/

/* %

* 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 ¢
E

VAT
* E ¥ WriteCache

% SGNODE # B N —##|ZHF .

*

* Q@param aFileName RE BN S &R

* Qparam overwrite AR EH true A4 HE EIAH 4.
Cparam [HHRZET 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

* Q@return true on success

*/

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

const charx* aPluginInfo );

VAT
* F# ReadCache
* ER ZFHHEAF X G2 SGNODE #f.

* Oparam aFileName ZEIEEH —#H|ZF X1 4.
* Q@return 4% JQiRK[E NULL, mIh3RETHE SCENEGRAPH F & 354f;
* WREFE, T ETUNBELUTHFRAE IFSG_Transform 3K,
* IFSG_Transform::Attach() H#.
*/
/ % *
* 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,
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bool (*aTagCheck) ( const char*, void* ) );

* FH WriteVRML
x WARHEAETH ETHE VRML2 X,

* Q@param filename =i XHFM &,

* Q@param overwrite NiXE 4 true WA ZIAH VRML XfF.

* Q@param aTopNode Z#F K%k VRML 3 E# SCENEGRAPH XTZ W34t

* Qparam reuse NiREH true PI{FJ§ VRML DEF/USE I ft.

* @return K IHK[E true,

*/

/* %

* Function WriteVRML

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

*

* Q@param 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

* Q@return true on success

*/

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

bool reuse, bool renameNodes );

/] EE: WTEHLAAEHATAZE VRML,

/] AR, MTMERERGEN SGx KA H AT L.

/7 BE B RPE:

// 1.9 ‘ResetNodeIndex()’ EEAF/¥ HLEKE.

// 2.%F ‘S3DCACHE->load ()’ REHENMEALE4E, FH—K ‘RenameNodes()’ ;
// KRR TR AR — A AR L I R A .

// W# RenameNodes() RE®ELZLEH SFTATH &

// NHIANF R ERE. FRREHIEL.

// #it ‘S3DCACHE->load)' HMHERTREMT K (MEF K) ZIHFAF EHEL.
// EL—AFENTH R, Bhrasd afagE—HaRk.

// 3.8 SGx MEMT S3DCACHE A|ZEMWH -> load (), WA FLHHE A,

// RenameNodes () LB (R ATH F 5 40 B A v — B A AR

/] 4 REFEQNRIE ifsg_transform FRRGEBFELEMN.

// STAFHENEF,; mRE A EA,

// S3DCACHE->load () FPL#it ‘AddRefNode ()’ #HinF|x¥ IFSG_Transform ¥ &;
// #E IFSG_Transform ¥ KW, s, HEEH.

// 5. HRPTAF M IFSG_Transform F KHMENTH RBKEE.

// BB IFSG_Transform K, A &AH Eab4finh ks,

S

(%]

// 6. ETEHEY & LA RenameNodes ().
// T.FE%BF WriteVRML (), renameNodes=false, EAENEFE,

// LR N B A VRML X .
// 8. BIMBEMHS# IFSG_Transform AR BRHEKE SG+ #HATHHE.

0o




Kicad &4 37 /40

//
//
//
//
//
//

//

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

//
//
//

VAT
*
*

*

LA 7 S i )2 Yy 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.

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

E# ResetNodeIndex
EEALR SGx KKE|,

*@param [ I ZEMAKHE SGNODE,

*/
VAT
*
*
*

*

*/

Function ResetNodelIndex

resets the global SG* class indices

@param aNode may be any valid SGNODE

SGLIB_API void ResetNodeIndex( SGNODE* aNode ) ;

VAT

*

*

*

*

Z# RenameNodes
RELHERET LA TY A
2K SGx WEXAEE.

Oparam [ARETET K.
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*/

/* %

* Function RenameNodes

* 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 );

/* %

* K# DestroyNode,

* Mg R SGx K. IR KA T,

* Zoflk sex FRWMAHETRE XK,

* HEXfRI# IFSGx BES.

*/

/**

* 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 EE: ATEHRETeZM#HZ.
/1 AT ERAMBRELEHN
// NOTE: The following functions facilitate the creation and destruction

// of data structures for rendering

VAT
* FH GetModel
| AR B S3DMODEL ®i&x (Fia%k{E, LHEH).

*

*

@param [HAR REHF 4 S3DMODEL Rc#h¥ A&,
Qreturn M B AHIKE AR H S3DMODEL %7, &M% NULL,

*

*/
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
* ¥ Destroy3DModel
* Bk S3DMODEL ZAgfE A i W7 K4t E N .
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*x M4 NULL,

x/
VAL

* Function Destroy3DModel

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

*/
SGLIB_API void Destroy3DModel( S3DMODEL** aModel );

/**

* F# Free3DModel

* B S3DMODEL %54 3546 R 0 0 77 .

x/
VAL

* Function Free3DModel

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

/ * %

* ¥ Free3DMesh

* Bk SMESH My 36 B K 77

x/
VAT

* Function Free3DMesh

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

/%%

* FH New3DModel

* A|ZHF A4 S3DMODEL 4544,

x/

/%

* Function New3DModel

* creates and initializes an S3DMODEL struct
*/

SGLIB_API S3DMODEL* New3DModel( void );

VAT

* ®¥ Init3DMaterial

* A4 SMATERIAL 444,

x/
/**

* Function Init3DMaterial

* initializes an SMATERIAL struct

*/
SGLIB_API void Init3DMaterial( SMATERIAL& aMat );
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[k *

* ®# Init3DMesh

* RlF#HFATIE N SMESH £,

x/

/ * %

* Function Init3DMesh

* creates and initializes an SMESH struct

*/

SGLIB_API void Init3DMesh( SMESH& aMesh );
155

H *% Scenegraph API [SEPr{fi A, 72 H EWi «advanced-3d-plugin (F2%-3d-1&1{4) ,Advanced 3D Plugin
tutorial (5% 3D HEEHAL)Y, PAK KiCad VRML1, VRML2 il X3D fi#i2e,
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