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1 BsepneHue B cuctemy nnaruHos KiCad

Cucrema marnHoB KiCad - 3To cienmaibHbI MEXaHU3M A7 paciuupeHus BodMmoxHocTell KiCad, ucnons3yronmii fJuHaMu4yecKkue
6n6morekn. OTHO M3 OCHOBHBIN MTPEMMYIIECTB MCIOJIb30BAHMUS IUIATMHOB — 3TO OTCYTCTBHE HEOOXOAMMOCTH 3aHOBO COOMPATh
Bech poekT KiCad B mpouecce pazpaboTku miiaruHa. Ha nese, miarvHel MOKHO IOCTPOMTH ¢ IPEMEHEHHEM OYeHb Majloro Habopa
3aroJIOBOYHBIX (haityioB 13 Beero aepesa ucxoaHoro koza KiCad. OcBobosxnenue ot Heodxoaumoctu coopku KiCad B mpornecce
Pa3paboTKH, 3I0POBO YBEIMYMBAET POAYKTUBHOCTH OJlarojiapsi TOMy, 4TO pa3padOTYMK KOMIHMIAPYET TOJIBKO TOT KOJ, KOTOPBIHA
HEIoCpeICTBEHHO OTHOCUTCS K ITPOEKTHPYEMOMY IITarMHy, 4TO, B CBOIO OY€pe/ib, yMEHBIIIAET BpeMsI Ha KakIylo COOPKY B ITpoLiecce

TECTUPOBaHUA.

W3HavanbHO, cucTeMa IUIariHOB ObUIa pa3paboTaHa Ul peasli3aliy IpeABapUTeIbHOrO pocMoTtpa 3D-Mozneneil 1 obecrieueHus
nojAep kKM Oosbiero kosmyectsa popmaroB 3D-mopeneii, 6e3 He0OXOJMMOCTH BHOCUTD CEpbe3HbIe N3MEHEHHS B UICXOAHBIN KO/
KiCad nnst kakgoro HOBOro nojjep;xuBaeMoro opmara. MexaHu3M IJIATHHOB CO BpeMeHeM ObLT 0000IIeH 1, TAKUM 00pa3oM,
B OyJyIieM pa3paOGOTUMKK CMOTYT CO3[aBaTh IUIArMHBI Pa3INyHbIX KiaccoB. Ha nannbiii MomenT B KiCad peann3oBaHbl TOJIBKO
3D-niaruHel, HO TUIaHUPYeTCs JOOABUTH KJIACC IUIATMHOB IS TTEYaTHBIX IJ1aT, KOTOPBIH HO3BOJIMT MOJIB30BATENSIM Peal30BaTh

HUMIIOPT U SKCIIOPT AaHHBIX.

1.1 Knaccbl nnaruHoB

ITnaruHb! fessTCest Ha KIIacchl, TakK Kak KaX/Ibli U3 HUX periaeT NpoOJIeMbl ONpeAeEHHON 001aCTH 1, TI03TOMY, TPEOYET OTIEIbHOTO
uHTepdeiica Kk naHHOM obiactu. Hanpumep, marunasl 3D-Mofesel 3arpykaioT TpEXMEpHbIEe JaHHble U3 (haifIoB 1 Mpeodpas3yioT
ux B (hopmart, KOTOPBII MOXET OBITh MOKa3aH B IporpamMme 3D-pocMoTpa, B TO BpeMs Kak IUIariH UMIIOPTa/3KCIIOpTa MeYaTHBIX
IUIaT JOJIKEH IPUHAMATD JaHHbIE O NI€YaTHbIX IJIaTaX U SKCIOPTUPOBATh UX B APYron (popmar 3jIeKTPUYECKUX MM MEXaHUUECKUX
nansbix i KiCad. Ha naHHbIi MOMEHT pa3paboTaH TOJIbKO Kiiacc 3D-11ariHOB M MIMEHHO Ha HEM Oy/IeT COCPEe0TOYeHO BHUMaHKE

B 9TOM JOKYMCHTE.

JLJist peanu3anyy HOBOTO KJlacca IlarnHa HeoOX0auMo J00aBUTh KOA B aepeBo rcxoxHoro koaa KiCad, KoTopelil Oyaer ynpasiisaTh
3arpy3ko riarusa. B ¢aiine plugins/ldr/pluginldr.h, u3 ncxognoro koga KiCad, onpenenén 6a30BbIi Ki1acc A1 BCEX 3arpy3UHKOB
IUTarMHOB. B 3TOM KJ1acce orpe/iesieHsl oo1ue (hyHKIIUH, KOTOPbIE JOJIKHBI TPUCYTCTBOBATH B J1I000M 13 IutaruHoB KiCad (11aboHHbI
KOJl), a MX peajm3alys Oy/leT BBIIIOJHSATh OCHOBHbIE ITPOBEPKHU HA COBMECTUMOCTh BEPCHI MEX/y 3arpy34rKOM M JIOCTYHMHBIMU
TUTAaTMHAMU. 3aroioBouHbIH (paiin plugins/ldr/3d/pluginldr3d.h onpenenser 3arpy3uuk mjs knacca 3D-11aruHOB. 3arpy34rK OTBEYAeT
3a 3arpy3Ky MOJY4YEeHHOro IUIarvHa ¥ Jenaet ero ¢pyHkuun goctymuasivu 1t KiCad. Kaxkapiil 9K3eMIuisap 3arpy3vrka IIaruHoB
[IPEIOCTABIISACT pean3aLii0 KOHKPETHOrO IUIarMHa M BBICTYIAaeT B Ka4yecTBE MPO3PayHOro Mocra Mexny kicad m pyHKuuAMU
rutaruHa. JIi1si mo/iep KK TUIariHOB HY’KHO HE TOJIBKO J0OaBUTh KOJ 3arpy3unka B ucxonusiii kox KiCad, emé HyxeH Kop st
0OHapyXeHNsI IUTATMHOB M KOJ JUTs BbI30Ba (DYHKIIMH IUTarvHa depe3 3arpy3urk. B ciaydae ¢ 3D-marnHoM, oOHapykeHHe 1 BBI30B

¢ynxmit, BMecte, peammnzoBano B kiacce S3D_CACHE.

PazpaboTunkaM IuiarnHa He HY)XHO pa3Oupatbcsl B JeTalsx ucxogHoro koga KiCad mng ynpasieHust UM, €CIM HOBBIA Kiacc
TUIArMHOB YK€ pa3pabotad. JlJisl peanu3aluy IiiaruHa HyXHO JIMIIb ONpeenuTb (hYyHKIMHU, OObSIBICHHbIE B COOTBETCTBYIOIEM

KJIaCCE IIJIariHOB.

BaronoBounbiii (aiin include/plugins/kicad_plugin.h oObsBisieT ocHOBHbBIE (PyHKIIMH, 00si3aTebHble yis Beex riarnHoB KiCad.
11 QYHKLUMK ONpeessioT MMs Kjlacca IUIarMHa U MMs JaHHOTO IUIArMHA, BO3BpallaioT nHpopmanmio o Bepcun API kiacca,

UH(}OPMAIIHIO O BEPCUH CAMOT'0 IUIarMHa ¥ POBEPSIIOT UX HA COBMECTUMOCTD. BKparie 06 3TuX (pyHKIUSX:

/* BosBpamaeT uMd Klacca naruHa B Bume cTpoku UTF-8 */

char const* GetKicadPluginClass ( void );
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/* BoaBpamaeT uHbOpMALHMIO O BepcHu API kxnacca mnnardia */
void GetClassVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision );

/*
BosBpamaeT HCTHHY, €CIH pealu3OoBaHHAd NPOBEpKa BEPCHH B MIaruHe
omnpemenuna, UYTO yKasaHHbM API kjmacca —— COBMECTHUM.
*/
bool CheckClassVersion( unsigned char Major,

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

/* BosBpamaeT HMJ OAHHOTO MiarwHa, Hanpumep, "“PLUGIN_3D_VRML” */

const char* GetKicadPluginName ( void );

/* BoaBpamaeT HHOOPMALIMIO O BEPCHM OAHHOIO MNnaruHa */
void GetPluginVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision );

1.1.1 Knacc nnarnHoB PLUGIN_3D

B 3aronoBounom caiine include/plugins/3d/3d_plugin.h o6bsBisIOTCS (DYHKIMM, KOTOPBIE HOJKHBI OBITh pEaTn30BaHbl B BO BCEX
3D-mnarmHax, a TakKe YKa3aHO HECKOJIbKO (DYHKIMH, KOTOpBIE MOJIB30BaTeNb HE JIOJUKEH M3MeHATh. Chenyonme (pyHKIK He

AOJDKHBI p€aJIn30BaATHCS IOJIb30BATEJIEM:

/* BosBpamaeT uMd knacca nnaruHa —— ”“PLUGIN_3D” */

char const* GetKicadPluginClass( void );

/* BoappamaeT uHdopManuio O Bepcuu API kmacca PLUGIN_3D */
void GetClassVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision );

/*
BrIMONHYET OOBIUHYIO IPOBEPKY BEPCHH, pPealHu30BaHHYIO paspaboTuukaMu
3arpysuduka kjacca nnaruHos PLUGIN_3D, U BO3BpamaeT HUCTHHY, €CIHU
npoBepka YCIemHO NpoHmeHa
*/
bool CheckClassVersion( unsigned char Major, unsigned char Minor,

unsigned char Patch, unsigned char Revision );

Crienymomiye (hyHKIHA JOJKHBI ObITh PEaIM30BaHbI OJIb30BATENIEM:

/*
BoaBpamaeT KONHUYECTBO CTPOK C PaCHUPEHHIMH, KOTOPBE MNOINIEPXHUBATCY
[INaryuHOM

v

int GetNExtensions( void );
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/*
Bos3BpamaeT 3alpoleHHYI0 CTPOKY C PacCULlMpeHHeM; IOOCTYIHB 3HaueHud oT 0 mo
GetNExtensions () - 1

=)

char const* GetModelExtension( int alIndex );

/*
BosepamaeT ofmee KONHYECTBO QUIBLTPOB THUIOB GaHiIOB, KOTOPHIE
MNOOOEPXUBATCH [IIArHHOM
*/
int GetNFilters( void );

/*
BoaBpamaeT 3anpOmeHHBH QUILTP THIOB PAaHIOB; IOOCTYIHBE 3HauYeHud oT 0 mo
GetNFilters () - 1

*/

char const* GetFileFilter( int alIndex );

/*
BOSBpaLLIaeT HCTHHY, €CIH IIIIal'HH MOXeT OTO6paSI/ITb ,H,aHHI:;H;I Tun 3D-MOOenu.
B HEKOTOPEIX CllyduadX, IIINarlrvMH He MOXeT IMNPpengOCTaBUTL BH3YAIBHYIO MOILEIb
U OOJIXEH BEPHYTH JOXb.

*/

bool CanRender ( void );

/*
3any3HTb YKa3aHHYIO MOLelb M BEPHYTH yKasaTellb Ha J[LaHHBIe eé BHU3YAJIIBHOI'O
NpencTaBleHud

)

SCENEGRAPH* Load( char const* aFileName );

2 [pumepsbl: Knacc 3D-nnarmHoB

TOT pazfell COAEPKUT ONMUCAHUE IBYX OYEHb MPOCTHIX MIarnHoB u3 kiacca PLUGIN_3D u npoBeA€T rnoyb30Batesisi OT HACTPOUKH

10 cOOpKH KOfIa.

2.1 Tlpocrtoun 3D-nnarvH

STOT mprMep MPOBEAET MOIB30BATENS Yepe3 Bech Mporiecc pa3padoTku odeHb poctoro 3D-miaruHa nog umereM "PLUGIN_3D_DEMOI
Lens 3TOrO MpHIMEpa — MoKa3aTh KOHCTPYKLMIO JIeMeHTapHOro 3D-1utariHa, KOTOpHIi He JieslaeT HU9ero, KpoMe MpeioCTaBIeHuUs
HEKOTOPhIX (DUIBTPOB TUIOB (hailyioB, YTO MO3BOMT Mojb3oBaresisiM KiCad ordunbTpoBath hailiibl B mpoiiecce BriOopa 3D-
Mozeneil. [TokazaHHBIN 311ech KOJ, SABJISETCS HEOOXOANMBIM MUHUMYMOM 11 JTio6oro 3D-1arnHa 1 MoxkeT ObITh MCHOJIb30BaH

KaK I1a0JIoH JJIA CO3aaHUA Ooee (byHKLII/IOHEUII)HbIX IJIaTMHOB.

B miporiecce cOOpPKH IeMOHCTPAIIMOHHOTO TIPOEKTA MMOHATOOUTCS Clieyoliee:
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* CMake
* 3aronoBoynsle (aitel iarnaa KiCad

* Bubmnuoreka rpacda crennt KiCad (kicad_3dsg)

Jlist aBromMaTrdeckoro obHapysxenusi 3aronoBouHbix (ainoB KiCad u OMOIHOTEKH HY)KHO BOCHOJIB30BaThcst ckpurntom Find-
Package Ha CMake. CkpuIiT, IpUBeIEHHBIN B 3TOM IIpuMepe, AoJkeH padotath B Linux 1 MSWindows, eciii COOTBETCTBYIOIIHE
3aroJIOBOYHbIE (paiiyIbl ycTaHOBJEHB B $ { KICAD_ROOT_DIR} /kicad, abubnmorekarpada ciiedbl —B ${ KICAD_ROOT_DIR}/
lib.

Jlns1 Havama co3maiTe KaTasor s npoekTa U ckpunt FindPackage:

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 ${KICAD_ROOT_DIR}/include S$ENV{KICAD_ROOT_DIR}/include
DOC "Kicad plugins header path.”
)

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

# nomelTka M3BNeuYb HHOPMALMIO O BEepCHUM u3 danna 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” )

# maBneueHue cTpoku "#define KICADSG_VERSION*”
file( STRINGS ${KICAD_SGVERSION} _version REGEX ”""f#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 [0-9]+ _VALUE S${SVAR} )

if ( NOT ${_VARNAME} STREQUAL ”” AND NOT ${_VALUE} STREQUAL ”” )
set ( _${_VARNAME} S${_VALUE} )
endif ()
endforeach ()

# NpHMBECTH HeyKas3aHHBIE YaTCH BEPCHH K HYIIO
if( NOT _KICADSG_VERSION_MAJOR )
set ( _KICADSG_VERSION_MAJOR 0 )



https://cmake.org/
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endif ()

if ( NOT _KICADSG_VERSION_MINOR )
set ( _KICADSG_VERSION_MINOR 0 )
endif ()

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

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

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

endif ()
endif ()

find_library( KICAD_LIBRARY
NAMES kicad_3dsg
PATHS
${KICAD_ROOT_DIR}/1lib S$ENV{KICAD_ROOT_DIR}/1lib
${KICAD_ROOT_DIR}/bin S$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

KiCad u ero 3aronoBoyHbie Cbaﬁf[bl JJIA T1aruia J10JI2KHbI OBITh YCTaHOBJICHLI. Ecnmu o YCTaHOBJICHLI B 10JIb30BaTEJIbCKUI KaTajaor

mwi B /opt B Linux, uim ucnonssyercas Windows, TO Hy’KHO ONpeeNUTh epeMeHHyIo cpeasl KICAD_ROOT_DIR, KoTOpas
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Oynet ykaseiBaTh Ha Kartajor kicad, conepaxkarimii katasiorn include u 11ib. Ina OSX, nokaszaunHsiii 31ech ckpunt FindPackage,

BO3MOJKHO, IPUAETCS HEMHOTO MTOAKOPPEKTHPOBATb.

Jlnst HacTpoiiku 1 cOopku Koza npumepa Oynet ucnons3oBarbest CMake, cozpaiite aiin ckpunta CMakeLists. txt:

cd ${DEMO_ROOT}
cat > CMakelLists.txt << _EOF
# yxasaTb HMd OpoexTa

project ( PLUGIN_DEMO )

# NpOBEepPHTH, YCTaHOBIEHa IM HyXHad Bepcud CMake CcO BCeMM HYXHEIMH CBOHCTBAaMH

cmake_minimum_required( VERSION 2.8.12 FATAL_ERROR )

# yxasarp CMake MecTOo mng noucka ckpunrta FindKICAD

set ( CMAKE_MODULE_PATH ${PROJECT_SOURCE_DIR}/CMakeModules )

# HombBITKa HAWTH YCTAHOBIEHHBIE 3arolOBOYHBIE damnbl u Bubnuorexy KiCad
# U ONpenenuTh IIEPEMEHHEBIE :

# KICAD_INCLUDE_DIR

# KICAD_LIBRARY

find_package ( KICAD 1.0 REQUIRED )

# moBaBUTH kaTalorl 3aroloBOUYHEIX dannor kicad x MmyTdM [OHMCKA KOMIHILTOPA

include_directories ( ${KICAD_INCLUDE_DIR}/kicad )

# cospmaTh nmaruH c uMeHeM s3d_plugin_demol
add_library( s3d_plugin_demol MODULE
src/s3d_plugin_demol.cpp
)

_EOF

rkpBHﬁHGMOHCHMHHOHHHﬁHpOﬂﬂWﬂmeHpmﬂ.OHCOﬂUHTHBCﬂHHmBCHmﬂoqmﬁHa6e3Kmﬂﬂﬂﬂ@oBHGmHHX3mMEHMOﬂEﬁ

(momMumo 3aBUCHMMOCTel KomnuisATopa). HaunéM ¢ co3manus kaTajiora Jyisi ICXOIHOTO KOJIa:

cd S${DEMO_ROOT}
mkdir src && cd src

export DEMO_SRC=${PWD}

Temeps co3maiite ailsl ICXOJHOTO KOJa JUIsi CAMOTO IIarMHA:

s3d_plugin_demol.cpp

#include <iostream>

// B BaronoBounoM o¢aune 3d_plugin.h o6baBneHsl GyHKLHH, OOd3aTENbHLE OId
// 3D-mnaruHOB

#include ”plugins/3d/3d_plugin.h”

// ykaxure uHOOPMALMIO O BEPCHH NAHHOTO I[JIarwHa; He NyTauTe 3TO C
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// BepcHeH kiacca mninarvHa, XoTopad ykasaHa B 3d_plugin.h
#define PLUGIN_3D_DEMO1_MAJOR 1
#define PLUGIN_3D_DEMO1_MINOR 0
#define PLUGIN_3D_DEMO1_PATCH 0
#define PLUGIN_3D_DEMO1_REVNO 0

// peanusyhTe OYHKIMIO, KOTOpad MNPEeNOCTABIIET MNONb30OBATENIM UMd MNiIaruHa
const char* GetKicadPluginName ( void )
{

return "PLUGIN_3D_DEMO1”;

// peanusydTe QYHKIHO, KOTOpad MNPEeNOCTaBIdeT [IOINb30BATENdM BEPCHIO MHiIaruHa
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;
s

// XONHUeCTBO MOIIEepPXHBAEMLIX PACIIMpPeHHI; Ha cucrtemax *NIX pacmUpeHHd
// Y¥asBBaOTCHd NBAXIbl — ONHO B HUXHEM PErHCTPE, BTOPOE — B BEPXHEM
#ifdef _WIN32

#define NEXTS 7
#else

#define NEXTS 14
fendif

// KONHUYEeCTBO MNOOIEPXHBAEMBIX QUILTPOB THUIIOB PaHIOB

#define NFILS 5

// onpenenurTe CTPOKH C PaCHLIMPEHUuIMHU H q)I/IJ'II:TpaMI/I, KOTOpPhBIE IOoOOOEPXHUBAET

// OaHHBIK MNAaTUH

static char extO[] = "wrl”;
static char extl[] = "x3d”;
static char ext2[] = "emn”;

static char ext3[] = "iges”;
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static char ext4[] = "igs”;

static char ext5[] = ”"stp”;

static char ext6[] = "step”;

#ifdef _WIN32

static char £i1l0[] = ”"VRML 1.0/2.0 (*.wrl)|*.wrl”;

static char fill[] = ”X3D (*.x3d) |*.x3d”;

static char f£il2[] = ”"IDF 2.0/3.0 (*.emn) |*.emn”;

static char fil3[] = "IGESv5.3 (*.igs;*.iges) |*.1igs;*.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 extl11[] = "IGS”;

static char extl12[] = "STP”;

static char extl13[] = "STEP”;

static char f£i1l0[] = ”"VRML 1.0/2.0 (*.wrl;*.WRL) |*.wrl;*.WRL"”;

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

static char f£il2[] = "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 (*.stp;*.step;*.STP; *.STEP) |*.stp; *.step; *.STP; *.STEP”;
#endif

// omnpemenuTe CTPYKTYPYy MOid yOOOHOTO LOOCTYIAa K OAHHBIM

// B BHIE CIHCKOB CTPOK PAaCHWHUPEHHH U QUILTPOB

static struct FILE_DATA

{

char const* extensions[NEXTS];

char const* filters[NFILS];

FILE_DATA ()

{

extensions[0]
1]
2]

extensions|[3]

extensions|
extensions |
extensions[4]
extensions|[5]
extensions[6]
filters[0] =
filters[1l] =

filters[2] =
filters([3]

1
2
3
4

filters[4]

= ext0;
= extl;
= ext2;
= ext3;
= ext4;
= exth;
= ext6;
£110;
fil1;
£fi12;
£il3;
£fil4;
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#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;

// BO3BpamaeT KONHYECTBO PACIHPEHHH, NOLLEPXHBAEMBIX STHUM [IaTUHOM
int GetNExtensions ( void )

{
return NEXTS;

// BO3BpamaeT CTPOKY PAaCHHPEeHHd 10 yKa3aHHOMY HHIEKCY

char const* GetModelExtension( int alIndex )

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

// BOBBpamaeT KOIHYECTBO CTPOK PUILTPOB, NPENOCTABIIEMBIX STHM [IIaTHHOM

int GetNFilters( void )

{
return NFILS;

// BO3BpamaeT CTPOKy PUILTPA IO yKasaHHOMY HHIEKCY

char const* GetFileFilter( int aIndex )

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

// BO3BpamaeT NOXb, E€CIU [NIAlWH HEe MONTOTOBUI [HAHHLIE BU3YalU3alLlUU
bool CanRender ( void )

{
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return false;

// BosBpamaeT NULL noxa MNIAarvH He MNOLIOTOBUT NAHHBIE BU3YAIU3ALUU
SCENEGRAPH* Load( char const* aFileName )
{

// STOT HpI/IMI/ITI/IBHbII:I IIINarvH He TMONOEePXHBaAET PEHIOEPHHI HHUKAKHUX MO,H.eJ'IefI

return NULL;

JlaHHBIN haiin MCXOJHOTO KOJa COJIEP)XUT MUHUMAJIBHBIA HAOOp BCeX HEOOXOIMMBIX 3JIEMEHTOB /IS peannsanuy 3D-ruarnHa.
ITOT IJIaTMH He POU3BOUT HUKAKKX JAHHBIX JUTs peHIepUHTa Mojiesie, Ho MoskeT gonoimHuTsk KiCad crimckoM noniepkuBaeMbIx
pacumpenui (paitioB Mogesei u puabTpoB TUIOB (haiiyioB B AnanorosoM okHe Boibopa 3D-mozerneit. K Tomy xe, B KiCad crpoka
paciMpeHust HICHOJIb3YeTCs sl BHIOOpA TUIArMHOB, C IOMOIIBI0 KOTOPBIX MOXHO 3arpy3UTh BhIOpaHHbie Mojeu. Hanpumep, ecim
BbIOpaHo paciuvpenuie wrl, To KiCad Oyzaer BbI3bIBaTh KakJblii IUIATMH, KOTOPBIA OOBSBIJI O MOAAEPKKE TOr0 PaclIMpeHHus,
J0 TeX NOp, MIOKA OWH M3 HUX He BEPHET JaHHbe BU3yanszaluu. PunbTpbl (hailsioB, MPefOCTaBICHHbIE KAKIbIM U3 TUIATMHOB,

MepeJalTCst B IMAIOroBoe OKHO BeiOOpa 3D-Mopesneid, 4ToOb! YTy dIluTh IPOLECC MOUCKA.

Jlist cOOpKHM TIaruHa:

cd S${DEMO_ROOT}
# sxcnoptupy#uTe KICAD_ROOT_DIR, ecnu noHamobuTcd
mkdir build && cd build

cmake .. && make

IInarun 6y,HCT MOCTPOECH, HO HE YCTAHOBJICH. MoxHo CKOIIMPOBATD €T0 B KAKTAJIOI, B KOTOPOM XPAaHATCA IJIArMHbI, YCTAHOBJICHHBIC

BMecTe ¢ kicad, eciu xenaere, 4TOOBI OH ObUT 3arpysKeH.

2.2 CnoxHbin 3D-nnarviH

STOT npUMep MPOBEAET MOJIb30BaTe sl Yepe3 Bech rnpoliecc pa3padoTku 3D-marnHa oy umeHem "PLUGIN_3D_DEMO?2”. Lienb
3TOrO MpUMepa — MOKa3aTh KOHCTPYKIIMIO 3JIeMEeHTapHoro rpacda creHsl, Kotopsiid kicad cmMoxer orodpasuts. [lnarus nomkexn
noaaepkuBarh AN (aiiyioB txt. Kpome atoro, naHHbIA (haii HOKEH CyLIecTBOBaTh, YTOOBI MEHE/UKEP K3IIa CMOT 3aIlyCTHUTh
iarud. Copepxumoe (aiiiia He oOpadaTbBaeTCs IIATHHOM, BMECTO TOTO, OH IPOCTO CO37AET rpad CLIeHBI, COepKAIINN napy
TeTpaspoB. B JaHHOM NpHMepe NpearnoaraeTcsi, 4To NepBbii NpuMep ObLT 3aBepiiieH U (aitnbl ckpunroB CMakeLists.txt u Find-

KICAD.cmake Obliiv CO3JaHBI.

IMomectute HOBBHIA (haiil UCXOJHOTO KOJAA B TOT XK€ KaTaJjor, B KOTOPOM HaXOAWTCs (pafyl MCXOMHOTO KOJA U3 MPeIbIAyIIero
npuMepa, 1 Jajblie OyaeT TonoiHeH yxe uMeionuiics daitn CMakeLists.txt, 4ToObl HOCTPOUTD TOT puMep. Tak Kak JAaHHbBINA
ruiaruH Oyzet coznaBath rpad cuenst st KiCad, HyxkHo noakmounts 6ubamnoreky rpacgos cuensl u3 KiCad — kicad_3dsg. Dra
6ubIMOTEKA MpeI0CTaBIIsIeT HAOOP KIIACCOB, KOTOPBIE MOKHO UCIIONb30BATh JIJIs IOCTPOESHUs 00beKTa rpacda ciieHbl. OOBeKT rpacda
CIIeHBI — 9TO BCIIOMOTATEJIbHBIN (POPMAT JAaHHBIX BU3yaIN3aAIMN, KOTOPBINA UCTIONB3YETCS MEHEIKEePOM KIIIIa TPEXMEPHBIX TAHHBIX
(3D Cache Manager). Bce riarussi, moiep>KMBaIOIIHe MOJIE/b BU3YAIU3aluK J0JDKHBI IPe0Opa30BbIBATH JaHHBIE MO/Ieel B rpad

CLIEHBI C IIOMOIIbI0 OUOIMOTEKU.

IepBbiM nesioM HyxHO qonorHUT, CMakelists.txt aist cOOpKY puMepa MpoeKTa:
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cd S${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

Teneps nepeianTe B KaTaJIOr C UCXOAHBIM KOJIOM M CO3J1aiiTe HOBBIN (haili:

cd ${DEMO_SRC}

s3d_plugin_demo2.cpp

#include <cmath>

// obbdBIEeHHd HU3 knacca 3D-NIaruHOB

#include "plugins/3d/3d_plugin.h”

// uutepderc nna paboTel ¢ 6ubnuorTekod rpada cuensl U3 KiCad

#include ”plugins/3dapi/ifsg_all.h”

// vHbOPMALUd O BEPCHHU Oid OAHHOIO MIarHHa
#define PLUGIN_3D_DEMO2_MAJOR 1
#define PLUGIN_3D_DEMO2_MINOR 0O
#define PLUGIN_3D_DEMO2_PATCH 0
#define PLUGIN_3D_DEMO2_REVNO 0

// TmpemocTaBideT HMJ OAHHOTIO IJIAaruHa
const char* GetKicadPluginName ( void )
{

return "PLUGIN_3D_DEMO2”;

// TpemoCcTaBideT BEPCHI0 NAHHOTO MOiaruHa
void GetPluginVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision )

if( Major )
*Major = PLUGIN_3D_DEMO2_MAJOR;

if( Minor )

*Minor = PLUGIN_3D_DEMO2_MINOR;

if ( Patch )
*Patch = PLUGIN_3D_DEMO2_PATCH;

if( Revision )

*Revision = PLUGIN_3D_DEMO2_REVNO;
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return;

// KONHUECTBO MNOONEPXUBAEMBIX PAaCLHPEHHH
#ifdef _WIN32

#define NEXTS 1

#else

#define NEXTS 2

#endif

// KOIIMUECTBO IOOOEPXHUBAEMBIX CPI/IJ'II:TpOB

#define NFILS 1

static char ext0[] = "txt”;

#ifdef _WIN32

static char £ilO[] = "demo (*.txt) |*.txt”;

felse

static char extl[] = "TXT”;

static char £ilO0[] = "demo (*.txt;*.TXT) |*.txt;*.TXT”;
fendif

static struct FILE_DATA
{
char const* extensions[NEXTS];

char const* filters[NFILS];

FILE_DATA ()

{
extensions[0] = ext0;
filters[0] = £i10;

#fifndef _WIN32
extensions[1] = extl;
#endif

return;

} file_data;

int GetNExtensions ( void )
{
return NEXTS;
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char const* GetModelExtension( int alIndex )

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

int GetNFilters( void )

return NFILS;

char const* GetFileFilter( int alIndex )

{
if( aIndex < 0 || aIndex >= NFILS )
return NULL;
return file_data.filters[alndex];
I3

// BEpHET HCTHHY, XKOrgna MIarvH CMOXEeT MNPEeNOCTaBUTh LAaHHBIE BU3YaANHU3aLUU
bool CanRender ( void )
{

return true;

// cos3maHue OAaHHBIX BU3YalW3aLUU
SCENEGRAPH* Load( char const* aFileName )
{
// IOng sTOro mpuMepa OymneT co3maH TerTpasip (txl), comepxamuicd B rpade
// cuennl SCENEGRAPH (VRML Transform) u coCTO4mHUE M3 UYEeTHPEX OOBLEKTOB
// rpaHed SGSHAPE (VRML Shape) nng Kaxmod U3 ero CTOPOH. KaxmoH rpaHu
// mnpuceauBaeTcd LBeT (SGAPPEARANCE) u SGFACESET (VRML Geometry->indexedFaceSet) .
// Kaxmeii SGFACESET cBd3BIBAETCY CO CHOHCKOM BepmuH (SGCOORDS), CHOHCKOM
// BexTopoB (SGNORMALS) u uHIOekcaMu koopnuHaT (SGCOORDINDEX). OmHa rpaHb
// ucnomnb3yeTcd OId NPenCcTaBlIeHHd ONHOH K3 CTOPOH, TakK YTO MOXHO
// WCHONB30BATL BEKTOPHl BEpPUHH-TpaHed (per-vertex-per-face normals) .
//
// DTOT TeTpasup H9BNHEETCd OOUYEPHHM, [IO OTHOIEHHIO K DIEMEHTY BEPXHEro

// ypoBHd SCENEGRAPH (tx0), B XKOTOPOM COINEPXHTCY BTOPOH LOUEPHHH
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// SCENEGRAPH (tx2), KXKOTOpBEIH B CBOK OUE€pelnb, HBIIETCS PEe3YIbTaTOM
// mpeobpasoBaHug TeTpasmpa txl (moBopoT + cMemeHwe). DTUM OymeT

// ToxasaHO XKak MOBTOPHO HCIOIbL30BATb DIEMEHTH B HePapxHH rpada CLEHH.

// OObdBIEHHE BEpIHH TeTpasnpa

// face 1: 0, 3, 1

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

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

vert [0] = SGPOINT( 1.0, 0.0, -S5Q2 );
vert [1] = SGPOINT( -1.0, 0.0, -SQ2 );
vert[2] = SGPOINT( 0.0, 1.0, SQ2 );

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

// cosmaHue ofbekTa NpeoOpas’OBaHUYd BEPXHErO YPOBHH; OH OyIeT COLEepXaThb
// Bce ocTanbHble 06BeKTh rpadoB CLEHB; OO6BLEKT Npeobpas’zOBaHUA MOXET
// comepxaTb LOuYepHHE OBBEKTH NPeobpaszOBAHHUE HIH T'PDAHHU

IFSG_TRANSFORM* tx0 = new IFSG_TRANSFORM( true );

// cosmaTb OBBEKT Ipeofpal3OBaHHd, B KOTOPOM OYyOYyT XPaHHUTCH IPaHHU

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

// moBaBUThH rpaHb, KoTopad OyIeT CIYXUTb ONHOH H3 CTOPOH TeTpasipa;
// rpaHu CcoCTO4dT u3 Habopa CTOPOH U ATPUOYTOB BHEWHEro BHUIA (appearances)

IFSG_SHAPE* shape = new IFSG_SHAPE( *txl );

// mobaBuTb HAaBOP CTOPOH; OH COCTOMUT H3 CIHUCKA KOOPMOHUHAT, HHIEKCOB
// XOOPOHUHAT, CIHCKA BEpPIIHMH, HHIEKCOB BEPUWHMH KW MOXET COLEPXaThb CIHCOK

// LIBETOB M HUX HHIEKCHI.

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[1l] );

// WHOEKCB KOOPOUHAT — MNPHUMEUaHWEe: HUCIOINb3YIOTCYd TPEeyrONbHUKH;
// Ha NpakTwke, MIaruHel, KOTOpPhE HEe MOIYT OINPEeNeNHTh Kakad

// W3 CTOPOH TpeyrolbHUKa OyIeT BHUOHA, HCIOINL3YIT O OBE TOUKHU
// DOId Kaxmoro TpeyrolbHUKa

IFSG_COORDINDEX* coordIdx = new IFSG_COORDINDEX( *face );
coordIdx—>AddIndex( 0 );

coordIdx—->AddIndex( 1 );

coordIdx—->AddIndex( 2 );
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// ompenenuTh aTpPUOYTH; ATPUOYTH NPUHALIEXAT IPaHU

// TypnypHBIH

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 );

// BEXTOpH

IFSG_NORMALS* np = new IFSG_NORMALS ( *face );

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

np—>AddNormal ( nval );

np—>AddNormal ( nval );

//

// TpaHb 2

// lpuMeuanue: ob6&pTka IFSG* HCHNONbL3YEeTCd MNOBTOPHO N4 CO3NAHHUI H
// ynpaBleHHd CTPYKTYPaMH MOAHHBIX.

//

shape->NewNode ( *txl );

face—->NewNode ( *shape );

coordIdx—->NewNode ( *face );

cp—>NewNode ( *face );

np—>NewNode ( *face );

// BEepIUHE

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

// HHIEKCH

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

// BEXTOPH

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

np—>AddNormal ( nval );

np—>AddNormal ( nval );

// uBeT (XpacCHBIH)

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 );
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material->SetShininess( 0.1 );

//

// TpaHb 3

//

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

np—>NewNode ( *face );

// BepHHbI

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

// HHIEKCH

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

// BEXTOpH

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

np—>AddNormal ( nval );

np—>AddNormal ( nval );

// uBeT (3en&Hbli)

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 );

//

// Tpaub 4

//

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

np—>NewNode ( *face );

// BepPIIHHEBI

cp—>AddCoord( vert[0] );
cp—>AddCoord( vert[1l] );
cp—>AddCoord( vert[2] );
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// WHIOEKXCHI

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

// BEeXTOpH

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

np—>AddNormal ( nval );

np—>AddNormal ( nval );

// uset (CHHHH)

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 );

// cosmaTh KOMHUIO BCEro TeTpasipa, CMEeCTUTb €& Mo OoCH 7 Ha 2 (Z+2) u
// moBepHyTb Ha 2/3PI

IFSG_TRANSFORM* tx2 = new IFSG_TRANSFORM( tx0->GetRawPtr () );
tx2->AddRefNode ( *txl );

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

tx2->SetRotation( SGVECTOR( 0, 0, 1 ), M _PI*2.0/3.0 );

SGNODE* data = tx0->GetRawPtr();

// YyLanuTbh NepeMeHHbE
delete shape;

delete face;

delete coordIdx;
delete material;
delete cp;

delete np;

delete tx0;

delete tx1;

delete tx2;

return (SCENEGRAPH*)data;

3 WHTepdpenc nporpammmpoBaHua npunoxeHun (API)

[TnaruHsl co3paoTCs MyTEM pealn3alyy HHTepdeiica mporpaMmupoBanus npuioxenuit (Application Programming Interface —
API). Kaxplii kj1acc miiariHOB UMeeT CBOH yHUKaJIbHbINA AP 11 B ipruBe q€HHBIX prMepax 3D-11arnHoB Obljla MoKa3aHa peain3alus

API a5 knnacca 3D-1aruHoB, coryiacHO 00bsIBJIEHUSIM M3 3aroyioBo4yHoro aiina 3d_plugin.h. Kpome Toro, niaruHs! MOryT UCIoJb30BaTh
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nononautensHb API, o0bsaBneHHsIi B ucxogHoM koae KiCad. B ciaydae ¢ 3D-miarnHamu, Bce Te TUIATHHBL, YTO TTOICPKUBAIOT
BH3YaJIM3aIMI0 MOZETIEH, TOJDKHBI B3aMMOJEUCTBOBATh UCONb3y 1 API rpacoB crieHsl, KOTOPHI 0OBSIBIICH B 3aT0JIOBOYHOM (paiisie

ifsg_all.h 1 BJIO)KEHHBIX B HEro.

B stom pazgnere ormmcsiBatores netam API noctynubix kiaccos miaruaos u qpyrux API uz KiCad, kotopsie MoryT norpe6oBathest

JUIA pe€ain3allu HOBBIX KJIACCOB.

3.1 API knacca nnarvHos

Ha manHBII MOMEHT JOCTYIIEH TOJIBKO ofiuH KJilacc miarnHoB 11 KiCad — st0 kitace 3D-mmarmHoB. Bee kiaccrr miarusoB 1uist Ki-
Cad m0JKHBI peali30BbIBaTh OCHOBHOM HA00p (DYHKIIMH, OObsIBJICHHBIH B 3aroioBoyHOM aiinie kicad_plugin.h. D1u 0ObsiBieHNs
MOKHO paccMaTpuBaTh Kak 6a30Bblii Kiacc riaruHoB KiCad. Ho Ha camom pene, peanm3anuu 6a30BOro Kjacca IUIArMHOB IS
KiCad He cyiecTByeT, 3T1 3aroJoBOYHbIE (Paiibl IPUCYTCTBYIOT TOJBKO JJISl TOTO, YTOOB YOEMUTHCS B TOM, UTO Pa3pabOTUMKU

peann3yT AaHHbIE (DYHKIIMHU B KaKJIOM HOBOM IIJIaTMHE.

B camom KiCad, kasxplil 9K3eMIUIAp 3arpy34rKa miaruia peaausyet 1ot ke API, uTo v riarvs, Tak Kak 3TOT 3arpy34uK MpeoCcTaBiseT
BCe BO3MOKHOCTH AAHHOTO KJacca. TO JOCTUTaeTCsl TEM, YTO KJIACC 3arpy34rKa IIaTMHOB MPeAOCTaBIsIeT OTKPBIThIN UHTEpQEIiC,
coiepKalyii Takue ke UMeHa (PYHKIIHI, 9TO U B pealu3aliy camoro riaruHa. CIIMCOK MapaMeTpoB MOKET OTJIMYAThCS, YTOOBI
MOXHO OBUIO YBEJIOMUTB ITOJIb30BATENS1 O BOBHUKHOBEHUH KaKUX-JTMOO ITPo0JieM, HATIPUMEP, O TOM, UTO IJTATMH He YAAJIOCh 3aTPy3UTb.
B nporiecce paboTh, 3arpy34rK UCHONB3YeT COXPAaHEHHBIE YKa3aTelu Ha Kakaylo u3 GpyHkumii AP 1jis ux JajibHedIero Bb3oBa

1o TpeGOBaHI/IIO 10JIb30BATECJIA.

3.1.1 API: 6a3oBbin knacc nnaruHos KiCad

Bazosplii kiace miaruHoB KiCad ornpenenén B 3arosioBounom ¢aiie kicad_plugin.h. 3ToT 3aronoBouHblil (haiis J0IKeH NOJKTI0YaThCs
KO BCEM JIpyruM KJlaccaM IUIarvHoB. [y mpuMepa, IocMOTpHUTe Ha OOBSIBJICHHUS B 3aroiioBouHoM aiine 3d_plugin.h mis
kiacca 3D-tutarnHOoB. ITpoToTHITE 3THX (DYHKIMI KPaTKO OMUCcaHbl B pasaene Kimaces! miarnHoB. B pluginldr . cpp nokazaHo

Kak peaymmsyercs API 6a3oBoro 3arpys3uuka.

YT0oOBI MOHATH Ha3HAUEHUE 00513aTENIbHBIX (DYHKIMI U3 3ar0JIOBOYHOTO (haiiia 6a30BOro Kijiacca IIarMHOB, HY)KHO PAacCMOTPETb,
YTO TIPOMCXOIMT IPH 3arpy3Ke TUX IUIArMHOB. B Kiacce 3arpys3urka oObsBIsieTcsl BUpTyaibHas GyHKIMs Open (), B KOTOPYIO
nepeaéTcs MOMHbBIN MyTh K 3arpykaeMoMy IUtarvy. B peanmmszanim ¢pyskumm Open () Kaxa0ro KOHKPETHOTO Kjlacca 3arpy3unka
BBI3BIBACTCS 3aluineHHas (protected) pyHKIMA open () U3 0a30BOro 3arpy3urka. Jrta 6a3oBast (PyHKIUA open () MHITAETCS
HaWTH ajpeca KaxIoi U3 00s13aTesbHbIX (PyHKIMI 6a30Boro ruiaruHa. Kak Tosbko azgpeca ist Kaxmaon 13 pyHKIuMiA Oy ayT IOy YeHsl,

HAYHETCS BHIIIOJHEHNE CJIEAYIOIUX IMTPOBEPOK:

1. BesbBaercs ¢yHkuus miarnHa GetKicadPluginClass () — BO3BpallaeMblil pe3ysIbTaT CPAaBHUBAETCS CO 3HAUYCHHEM
U3 3arpy3uuKa JUlsl JaHHOTO KJlacca IaruHoB. Ecin 3HaueHus: He COOTBETCTBYIOT, 3HAUUT 3TOT IUIArMH He NpeAHa3HauYeH

1A pa60T1>1 C JaHHBIM 3arpy34MKOM.

2. BozbiBaeTcs (pyHKuMs miaruHa GetClassVersion () — Bo3Bpainaercs Bepcust API kiacca ruiaruHa, peaan3oBaHHast

JAaHHBIM IINTar'MHOM.

3. BemmbiBaerca pyHkuuA 3arpy3urka Get LoaderVersion () — Bo3Bpamaercs Bepcus API kiacca narvHa, pean3oBaHHast

JAaHHBIM 3arpy34MKOM.
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4. BBepcusax AP, moimydeHHBIX OT IJIarvHa ¥ 3arpy34nKa, JOJDKeH COBIaaTh IIaBHBIN HoMep Bepcnu (Major Version number),
WHAYe CUMTAETCS YTO TUIATMH C 3arPy3uyMKOM HE COBMECTHMBI. DTO camasl POCTas MpoBEepKa Ha COOTBETCTBUE BEPCUI U

BBITNOJIHAETCS OHA 0A30BLIM 3arpy34MKOM IlJIaruHa.

5. Bw3biBaetcs pynkius miarnHa CheckClassVersion () — B yHKIMIO niepenaércs Bepcust API kiacca miaruHoB, MojyYeHHast
OT 3arpy34uka. Ecnu niarvs noaaep:kuBaeT yKa3aHHYIO BEPCHI0O — BO3BPAIaeTCs UCTHHA (t rue), HOATBEpkJast COBMECTUMOCTb.
B Takom cirydae 3arpy3unk co3aaért crpoky Pluginlnfo mytém o6bequHeHrs pe3yIbTaToB IBYX (pyHKIMN Get KicadPluginName

nGetPluginVersion (), u3aTeMm, MPOIECC 3arpy3KH IUIaruHA IIPOJOJDKAETCS C MOMOIIBI0 (PYHKIMHK Open () 3arpy3ddka.

3.1.2 API: knacc 3D-nnaruHoB

Kiace 3D-miarHoB 00bsIBJIEH B 3aroyioBoYHOM (aiiie 3d_plugin . h. [Tomumo o6sa3aTebHbIX (hYHKIMEI, B HEM [TPUCYTCTBYIOT
JOTIOJIHUTENbHbIE, UX ONMHUCcaHue cofepkutcs B pazfene Knace miuarnHos: PLUGIN_3D. 3arpy3umk Ajis 9TOro Kjacca IjIariHOB
ompenenéH B pluginldr3d.cpp u momrmo ods3atenbHbIX (pyHKIMA API, peanusyer cienyolye qONOIHUTEILHBIE OOIEJOCTYITHBIC

pyHKLIMU:

/* OTKPpBITh NNAarvH, YyXKasaHHBH B BHIe NONHOro nyTtu ”"aFullFileName” */

bool Open( const wxString& aFullFileName );

/* 3aKpbiTb, OTKPLITHIM B MOAHHBIA MOMEHT, MIATUH.*/

void Close( void );

/* TlonyuuTb Bepcui API kiacca NIAarvuHOB, PEAalM30BAHHYIO OAHHBIM 3arpy3uYyukoM */
void GetLoaderVersion( unsigned char* Major, unsigned char* Minor,

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

HCO6X0)II/IMI)IC prHKHI/IH U3 Kjacca 3D-IJIarMHOB BBISBIISIIOTCS C MOMOUIBIO CJIEAYIOIUX Cl)yHKL[PIfIZ

/* BO3BpamaeT HMd Kiacca OiIardHoB unu NULL, ecnu nnaruH He 3arpyxes */

char const* GetKicadPluginClass( void );

/* BO3BpamaeT JIOXb, E€CIH [IaruH He 3arpyxeH */
bool GetClassVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision );

/* BO3BpamaeT IOXb, E€CIH BEpCHd Kilacca He COBMECTHMAa HIH [IaruH He 3arpyxeH */
bool CheckClassVersion( unsigned char Major, unsigned char Minor,

unsigned char Patch, unsigned char Revision );

/* BO3BpamaeT uMd nnaruvHa unu NULL, ecnu OiardH He s3arpyxeH */

const char* GetKicadPluginName ( void );

/*
BO3BpamaeT JIOXb, €CIHIH MNIarvH He 3arpyxeH, B NPOTHBHOM Clyuae
B NapaMeTpax OyIeT comepxaTbcd peaynbTaT ¢yHkUHMM GetPluginInfo ()
*/
bool GetVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision );
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/*
ecnu MnIarvH He 3arpyXeH, yCTaHaBIHWBAeT 3HAaueHHe nepemMenHod aPluginInfo
B BHIOE NIYCTOH CTPOKH; B MNPOTHBHOM Clydae, 3HaueHHe obpasyeTcd CIenymuM
obpasoMm:
[NAME] : [MAJOR] . [MINOR] . [PATCH] . [REVISION]
roe:
NAME = umd, nonyueHHoe us GetKicadPluginClass ()
MAJOR, MINOR, PATCH, REVISION = uHdopMalLUd O BEPCHH, IOINyUYEeHHAd HU3
GetPluginVersion ()

*/

void GetPluginInfo( std::string& aPluginInfo );

B o6mmem cJiydae, 1oJjb30BaTejib JOIKEH BBIIIOJHUTD CIICAYIOICE:

3.2

. Cospartb 00BeKT KJlacca KICAD_PLUGIN_LDR_3D.

Boi3Bath pyHKIMIO Open (" /path/to/myplugin.so” ), 4ToObl OTKPBITh HYXKHbIN IUTarMH. Bo3Bpaliaemoe 3HaueHue

HY’KHO ITPOBEPSTh, YTOObI YOSIUTHCS B YCIELTHOH 3arpy3Ke IUIaruHa.
Bo3Bath mo0yio pyHKIMIO 13 Ki1acca 3D-mnarnHoB, oOHapykeHHyIo B KICAD_PLUGIN_LDR_3D.
BrizBaTh Close () 4TOOBI 3aKPBITH (BBHIIPY3UTh) IIJIArMH.

V nanuth 00beKT Kjlacca KICAD_PLUGIN_LDR_ 3D.

APl kancca rpacha cueHbl

API knacca rpacda clLieHsl onpeenéH B 3aroioBoyHoM cailiie ifsg_all.h u BIOKeHHBIX B Hero. APl cogepKUT HECKOJIbKO

JIOTIOJTHUTETLHBIX METO/IOB, OOBSIBJICHHBIX B IIPOCTPAHCTBE MMEH (namespace) S3D B ¢paiiie 1 £sg_api . h 1 BCnoMoraTebHBIX

KJIaCCOB, O0OBABIIEHHHIX B Pa3/IMYHBIX 3aIr0JIOBOYHbBIX Q)al?max ing_* . h. BcrioMorarebHbIe KJIacChl NnoAACPKUBAIOT OCHOBHbBIE

(opmartsl rpadoB crieHbl, KOTOpbIe BMECTe 00pa3yloT CTPYKTypy rpacoB, coBmectumyio ¢ VRML?2.0. 3aronoBounsie (aitibl,

CTPYKTYPBbI, KJIACCHI ¥ UX OOILEJOCTYIHbIE (DYHKIMU PACCMOTPEHBI Jajiee:

sg_version.h

/*

OnpeneneHde HMHOOPMALIMHM O BEPCHH kKlnacca rpada CLEHH.

Bce nnarwne, HCIIONb3Yylomue Kilacc r'pacpa CLEeHbBI OOJXHBEI BXKIIIOUYATBE 3STOT

3arolOBOYHEIA GaWll U NPOBEPHTH BEPCHIO KaXIblH pas, MHCIONb3yd PEe3ynbTarT

dyHkuuu S3D::GetLibVersion (), IOnd HOOTBEPXIEHUT COBMECTHUMOCTH

*/

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

o O O N

sg_types.h
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/*
OnpepmerneHye THIOB ONd kiacca rpada CLeHb; STH THIIB
MaxcCHMallbHO NPHUOINHXEHB K THIaM y3noB VRML2.0.

*/

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
bi
bi

3arosioBoYHbIN (aiin sg_base . h coCTOUT U3 0OBSIBIICHUI OCHOBHBIX THITOB JIAHHBIX, KOTOPBIE HCTIOJB3YIOTCS B KJlaccax rpacdoB

CLIEHBI.

sg_base.h

/*
3ta Momenb RGB-1BeTa aHanormyHa Momenu VRML2.0, rme xaxmoomy
LIBETYy MNPUCBauBaeTCd 3HaueHHe B nuanaszoHe [0..1].

*/

class SGCOLOR
{
public:
SGCOLOR() ;
SGCOLOR ( float aRVval, float aGval, float aBvVal );

void GetColor( floaté& 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 );

bi
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class SGPOINT

{

public:
double x;
double y;
double z;

public:
SGPOINT () ;
SGPOINT ( double aXVal, double a¥YVal, double aZVal );

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

void SetPoint ( double aXVal, double a¥YVal, double azVal );
void SetPoint ( const SGPOINT& aPoint );
bi

/*
SGVECTOR uMeeT 3 cocraBidiomue (x,y,z), HOOOBHO TOUKE, HO
BEKTOP COILEPXUT HOPMAlIM30BAHHEIE 3HAUEHUd U NPEeIOTBpamaeT
UX HENOCPEenCTBEHHOE H3MEHEHHE.

w/

class SGVECTOR

{

public:
SGVECTOR() ;
SGVECTOR ( double aXVal, double a¥YVal, double azval );

void GetVector ( double& aXVal, double& a¥YVal, double& azVal ) const;

void SetVector ( double aXVal, double aYVal, double azvVal );
void SetVector ( const SGVECTOR& aVector );

SGVECTOR& operator=( const SGVECTOR& source );
bi

Kiacc IFSG_NODE — 6a30BbIi KJlacc JJis1 BceX y3/10B rpada cueHsl. Bee 00bekThl rpada ClieHsl peain3yloT 00IejoCTyITHbIe

CI)yHKHI/II/I 9TOr'0 KJIacca, XOTsA HE BCE OHU UCIIOJIb3YIOTCA HEKOTOPbIMU 00BbEKTAMM.

ifsg_node.h

class IFSG_NODE
{
public:
IFSG_NODE () ;
virtual ~IFSG_NODE () ;
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/*k*k
* ®dyHxUud Destroy
* ymandeT DaHHBE O00BekT rpada CleHH
)

void Destroy( void );

/**
* &dyHxkuuga Attach
* cBg93bIBAeT MNONyuYeHHEH SGNODE* ¢ 3TUM OO6BEKTOM
*/

virtual bool Attach( SGNODE* aNode ) = 0;

/**
* &dyuxkuug NewNode

* Cco3maéT HOBBIM y3el U CBY3LIBAET €TI0 C STUM O0BLEeXKTOM

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

* ®dyHkUHa GetRawPtr ()
* BO3BpallaeT yKasaTelb HENOCPeOCTBEeHHO Ha SGNODE
*/

SGNODE* GetRawPtr ( void );

Jxx
* &dyHxkuuda GetNodeType
* BO3BpamaeT THUM y3lla HaHHOro ofbexTa
*/

S3D::SGTYPES GetNodeType ( void ) const;

/**
* &dyHxkuug GetParent
* BO3BpamaeT ykasaTelb Ha pomuTenbCckuhr SGNODE nng sToro ofbekTa
* mnu NULL, ecnu oBbexT He UMeeT POoILUTelNed (T.e. dBndeTcd
* o6bekToM HpeobpasoBaHWd BEPXHErO YPOBHS) MIH, KOrna HaHHbBIH
* 06beKT He cBg3aH c SGNODE.
*/
SGNODE* GetParent ( void ) const;

/**
* &dyHkUHg SetParent

* NpuUCBaWBaeT pomuTenbckuui SGNODE nnd DAaHHOTO OOBekTa.

* @param aParent [Bxonmdmu¥] XenaeMmbeld POOUTENbL y3ia
* @return true ecnu omnepalud BHIIONHEeHa; false -

HOJ'Iy‘-IeHHbH:I y3eJjl He MOXeT OBITb poouTeneM oid
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* DAaHHOTO O6BexTa.
=
bool SetParent ( SGNODE* aParent );

/**
* &dyHkUuUd GetNodeTypeName
* BO3BpallaeT THN y3la B BHOe TekcTa unu NULL, ecnu ysemn,
* xakuM-TO O6pasoM, HMEEeT HEBEPHBIH THII.
*/
const char * GetNodeTypeName ( S3D::SGTYPES aNodeType ) const;

/‘k*
* ®yHxuud AddRefNode
* mo6aBngeT CCHUIKY Ha CYHMECTBYIOMUH y3€ll, KOTOPLIM HEe MNPHUHALIEXUT
* (He dBNIeTCd OOUYEPHHUM) DTOMY OOBEKTY.

*

* @return true HOpH yCHEWHOM 3aBEPUEHUH
*/

bool AddRefNode ( SGNODE* aNode );

bool AddRefNode ( IFSG_NODE& aNode ) ;

/**
* &dyuxkuudga AddChildNode

* moBaBnderT y3ei, HB]’IEIIOU.[H;ICS[ OOUYEPHHM IIO OTHOIEHHIO K 3TOMY O@'I:eKTy.

*

* @return true OpU yCHEWHOM 3aBEpUIEHUU
=
bool AddChildNode ( SGNODE* aNode ) ;
bool AddChildNode ( IFSG_NODE& aNode ) ;
bi

IFSG_TRANSFORM nofoben y3iny Transform uz VRML2.0. OH MOXeT cofiepkaTh J1000€ KOJINYECTBO JOUYSPHUX WITH CBSI3aHHBIX
y3noB IFSG_SHAPE u IFSG_TRANSFORM. KoppekTHbiii rpad ClieHbI I0JKEH MMETh TOJIbKO OJIMH 00beKT IF SG_TRANSFORM

B Ka4eCTBe KOPHEBOTO.
ifsg_transform.h

/**
* Knacc IFSG_TRANSFORM
* sTO ofomouka ONd COBMECTHMOCTH C 6GmoxoM TRANSFORM us rpada cuenHs VRML

*/

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

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

/* mnpoune oyHKUHUH 6a30BOrO Klacca, KOTOphE 3OeCh He paccMaTpuBaioTcd */

IFSG_SHAPE nomo6eH y3iy Shape u3 VRML2.0. On gomkeH copepxkarts enuHcTBeHHbIA qouepHui y3ea FACESET wiu ccbuiky

Ha Hero. Takxe, Moxet copepxatb godepHuil y3en APPEARANCE nnu ccpuiky Ha Hero.

ifsg_shape.h
/ * *
* Knacc IFSG_SHAPE

* oBonouxa nng xnacca SGSHAPE
wy

class IFSG_SHAPE : public IFSG_NODE

{

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

/* npouune oyHKUHUH 6a30BOrO Klacca, KOTOphE 3OeCh He pacCMaTpUBalTCd */

IFSG_APPEARANCE nopodeH y3ny Appearance u3 VRML2.0, HO Ha JaHHBIIi MOMEHT, OH PEIM30BaH B COOTBETCTBHH C Y3JIOM

Appearance, coepxaiium y3sen Material.

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 aGvVal, float aBvVal );
bool SetDiffuse( const SGCOLOR* aRGBColor );
bool SetDiffuse( const SGCOLOR& aRGBColor );

bool SetSpecular( float aRval, float aGval, float aBval );
bool SetSpecular( const SGCOLOR* aRGBColor );
bool SetSpecular( const SGCOLOR& aRGBColor );
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bool SetAmbient ( float aRvVal, float aGVal, float aBVal );
bool SetAmbient ( const SGCOLOR* aRGBColor );
bool SetAmbient ( const SGCOLOR& aRGBColor );

bool SetShininess( float aShininess );

bool SetTransparency( float aTransparency );

/* npoune GyHKLHH 6a30BOrO Klacca He I[IOKal3aHHbe 30echb */

/* cnenyiomye QYHKLHM HE HCIONL3YITCY y3laMu Appearance

U MOryT BO3BpamaThb XKOL omubxu

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

IFSG_FACESET nogoben y3iny Geometry u3 VRML2.0, koropsiii conepxut y3en IndexedFaceSet. OH noykeH cOCTOATh U3
onHoro gouepHero y3iaa COORDS wiu cebltku Ha Hero, ogHoro jgodepHero y3ia COORDINDEX u ognoro nouepsero y3ia NOR-
MALS wiu ccbUIku Ha Hero. JIONOHUTENBHO, OH MOKeT coiepkath JouepHuil y3est COLORS nnu cecpuiky Ha Hero. DyeMeHTapHble
(pyHKIIMM omepalmil Haj BEKTOpaMH IpeJHa3HAYEHbl TIOMOYb TI0JIb30BATENSAM B CBA3BIBAHMM 3THX BEKTOPOB C NMOBEPXHOCTSIMH.

Hanee yka3zaHsl HeKOTOpble oTanumst oT VRML2.0:

1. BekTopsl Bceraa OTHOCATCS K BepIIMHAM.
2. IIera Bcerga MpUCBaMBAIOTCS BEPIIMHAM.

3. Ha6op HWHJEKCOB KOOPAWHAT JOJIKEH OIMUCBIBATH TOJIbKO TPEYIOJIbHBIE I'PAHU.

ifsg_faceset.h

/**
* Knacc IFSG_FACESET
* sTO oBonouka nnd kxnacca SGFACESET

*/

class IFSG_FACESET : public IFSG_NODE

{

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

bool CalcNormals ( SGNODE** aPtr );

/* mnpouune GyHKUHUH 6a30BOrO Klacca, KOTOphE 3OeCh He paccCMaTpUBalTCd */
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ifsg_coords.h

/**

* Knacc IFSG_COORDS

* sTO oBomnoukxa nnga 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 azZValue );
bool AddCoord( const SGPOINT& aPoint );

/* mpouwme dyHKUHM 0GAa30BOrO KilacCa He [OKas3aHHble 3mechb */

/* crnenyomye QYHKLUHUM HE HMET 3HAUYEHHUd OId Y3IO0B

KOOpOHHAT M BCerna BO3BpAallaloT 3HAUYEHHE omubKu

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

IFSG_COORDINDEX nopo6en maccuBy coordldx[] m3 VRML?2.0, oH OH ZOJIKEH OMUCHIBATH TOJILKO CTOPOHBI TPEYTOJIBHUKOB H,

TaKUM 00pa3oM, oOlee KOIMYEeCTBO HHIEKCOB TOJKHO OBITh KPATHBIM 3-M.
ifsg_coordindex.h

/**

* Knmacc IFSG_COORDINDEX

* 5170 Obomnoukxa mng SGCOORDINDEX
Wy

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*& alIndexList );
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bool SetIndices( size_t nIndices, int* aIndexList );

bool AddIndex( int aIndex );

/* mpouwme dyHKUMM 0Aa30BOrO KilacCa He [OKas3aHHele 30echb */

/* crnenyomye QYHKLUUM HE HUMET 3HAUYEHUd OId y3la

HHIOEKCOB KOOPOHHAT M BCe€rna BO3BpPAllaloT 3HAUYECHHE omub KU

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

IFSG_NORMALS cootBercTByeT y3imy Normals n3 VRML2.0.

ifsg_normals.h

/**
* Knacc IFSG_NORMALS
* 3TO obonouka mOnd knacca SGNORMALS

*/

class IFSG_NORMALS : public IFSG_NODE

{

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

bool GetNormalList ( size_té& aListSize, SGVECTOR*& aNormallList );
bool SetNormallList( size_t alListSize, const SGVECTOR* aNormalList );
bool AddNormal ( double aXValue, double aYValue, double azZValue );
bool AddNormal ( const SGVECTOR& aNormal );

/* mpoume yHKLUHM 6a30BOrO KilacCa He I[OKas3aHHble 30ecChb */

/* crnenyomyue GYHKLUUM HE UMEIOT 3HAUEHUd N4 y3la

BEKTOPOB M BCEerma BO3BpalaioT 3HAUYEeHHEe OWHOKHU

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

IFSG_COLORS mogobeH maccuBy colors[] u3 VRML2.0.
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ifsg_colors.h

/**

* Knacc IFSG_COLORS

* 3TO0 obonouka mnd SGCOLORS
=/

class IFSG_COLORS : public IFSG_NODE

{

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

bool GetColorList( size_té& aListSize, SGCOLOR*& aColorList );

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

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

/* mpoume yHKLHM 6Aa30BOrO KilacCa He [OKas3aHHble 30ecChb */

/* crnepyomue OYHKLUUM HE UMEIOT 3HAUYEHUd N4 y3la

BEKTOPOB M BCEerma BO3BpalaioT 3HAUYEeHHEe OWHOKHU

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

Ocrampabie ¢pynkimn API onpenenensl B 1 fsg_api . h 1 moka3aHs anee:
ifsg_api.h

namespace S3D
{
/**
* &dynHxuug GetLibVersion Bo3BpamaeT HHOOPMAIIHIO O BEPCHHU
* fubnuorexu kicad_3dsg
*/
SGLIB_API void GetLibVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision );

// ®YHKLMH ONnd HU3BIeuYeHUd HHOOPMALIUM IO ykaszaTendMm SGNODE

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

SGLIB_API SGNODE* GetSGNodeParent ( SGNODE* aNode );

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

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

SGLIB_API void AssociateSGNodeWrapper ( SGNODE* aObject, SGNODE** aRefPtr );
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Jxx
* dynxuud CalcTriNorm
* BO3BpallaeT HOPMAlbHBIM BEKTOP LIS TPEYrONbHHKA, ONHCAHHOTO BepmHHaMH pl, p2, p3
*/
SGLIB_API SGVECTOR CalcTriNorm( const SGPOINT& pl, const SGPOINT& p2, const SGPOINT& p3 ¢
)i

/**
* dynHxuug WriteCache

* zanuceiBaeT nepeBo SGNODE B OuHapHBE dann ksuma

* (@param aFileName - HasBaHue daHna ONd 3amlHCH
* @param overwrite - DONXEH COOEPXaTb HCTHHY, €CIH HYXHO I[epe3alHCcaTb CyNEeCTBYIONHH danm
* (@param aNode - mo60OH y3en M3 IepeBa, KOTOPBIH HYXHO 3alHCaTb

* @return true MOpU yCIEWHOM 3aBEpUIEHUU
=Y
SGLIB_API bool WriteCache( const char* aFileName, bool overwrite, SGNODE* aNode,

const char* aPluginInfo );

/**
* &yHxUHud ReadCache

* cyuThHIBAeT OHHAPHBIM aln kxsma U co3maeT mepeBo SGNODE

* @param aFileName - uMg OuHapHOro dakna Xsma Oid CYUTHIBAHUI
* @return NULL mpu cboe, B cnydae yclexa — BO3BpallaeT ykasaTelb Ha
* y3en BepxHero ypoBHd SCENEGRAPH;
* ecnu NoOHAmOOUTCH, STOT y3€l MOXHO CBd3aTb C obBomoukod IFSG_TRANSFORM
* ¢ nomombio oyHkuMM IFSG_TRANSFORM: :Attach ().
)
SGLIB_API SGNODE* ReadCache( const char* aFileName, void* aPluginMgr,

bool (*aTagCheck) ( const char*, wvoid* ) );

/**
* dyHkuug WriteVRML

* BanuchIBAeT MNEepenaHHbH y3el M ero mgouepHue y3iel B daun VRML2

* @param filename - uMa dakna OId 3alHUCH
* (@param overwrite — ponxeH OBITH YCTAHOBIEH B HCTHHY, uYTOOB Iepe3anucaThb
* cymecrTBylomui darinm VRML
* @param aTopNode - ykasaTenb Ha o6bekxT SCENEGRAPH, npencraBngiomub cieny VRML
* (@param reuse - HDONXeH OBITL YCTAHOBIEH B HUCTHHY, IONd HCIOIb30BAHUI
* cBoricTB VRML DEF/USE
* @return true mNpu YCIHIENHOM 3aBEPIEHUU
*/
SGLIB_API bool WriteVRML( const char* filename, bool overwrite, SGNODE* aTopNode,

bool reuse, bool renameNodes );
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// TPHUMEYAHUE : cnepyomue GYHKLUHUM HCHOONL3YIOTCId COBMECTHO Iid Co3maHud cbopku VRML,
// xorTopad MOXET HCIONb30BATh HECKONbLKO OOBLEKTOB [OiId XKaxmoro SG*—kmacca.

// B OOBIYHOM Clyuae [LOOIXHO OBITh Tax:

// 1) Boi3oB dyHkuuu ’'ResetNodelndex ()’ mna cbpoca rnobanbHOrO HHIEKCA HUMEH Y3IOB;
// 2) mond Xaxmoro ykasaTelnd MONENH, [IONy4YeHHOro c mnomombio 'S3D_CACHE->Load()’,
// eIUHOXIOEl BbI3BIBAETCd 'RenameNodes ()’ TaxuM o6pasoM OOCTHIAIT TOrO, UYUTOOH
// BCe y3Ibl, MNOIYyUYEeHHbE K3 BHIXOOHOTrO danna, HMenH YHHKAlbHBIE HMEHA.

// dyHk1ug RenameNodes () NepeUMEHOBHIBAET IMONYYEHHBIH y3€l U BCE ero nouepHHue
// ya3nel. CBY3aHHBIE Y3IEl OCTATCH 06e3 H3MeHeHHH. HCHonb30BaHME yKasaTend,

// nony4dyeHHoro us éyHkuuu ’'S3DCACHE->Load()’, mos3BondeT yb6eOUThCd B TOM, UTO
// BCe [OOUYEpPHHEe Y3INbl, IO OTHOWEHHI K I[IOoClIenHeMy, OyIyT HMETh YHHKAIbHBEIE HMEHA;
// 3) ecnu SG*-pmepeBO co3maHo HezaBucumo oT S3DCACHE->Load (), TO HONbL30BATENb

// OONXeH BhI3BaTh RenameNodes () kxak MNOJIOXEHO, uUTOOB OOECHNEUYUTH BCE Y3

// VHUKANbHEIME HMEHAMH;

// 4) cosmaTh CTPYKTYypy COOpPKH MYyTEM CO3IOaHHd HOBOro y3na IFSG_TRANSFORM, kak

// rnojaraeTcd IOId KaxOoI'o SK3eMINdpa KOMIOHEHTOB; 6as30Byl0 MOINENb KOMIOHEHTA,
// BOo3Bpamaemyo ooyHxkuuer S3DCACHE->Load (), MOXHO HOGABUTH XK LOAHHOMY Y31y

// IFSG_TRANSFORM c nomombld ’'AddRefNode () ’;

// 5) yBemuTbCcd, uUTO BCe HOBbE y3nbel IFSG_TRANSFORM mo6aBiieHbHl B KAaueCTBE NOUEPHUX
// K y3ny BepxHero ypoBH# IFSG_TRANSFORM, HOOIOTOBHMB €ro, TakuM obpasoM, X

// ODalbHEeHIeMy [NEePEUMEHOBAHHIO U 3alHCH;

// 6) BRI3BaTb RenameNodes () mng ysna COOPKH BEpPXHEroO ypPOBHY;

// 7) Bm3BaTh WriteVRML () B OOBIUHOM mOpdmke, C mnapaMerpoM renameNodes = false,
// yTOOB 3alKMCaTh BCIO CTPYKTypy cbopxu B omnuH VRML-dahm.

// 8) BHICBOBOOUTHL aMdTh, ynanuB Bce I[FSG_TRANSFORM nepeMeHHBE U OBBLEKTH IIPOUYUX
// SG*-xnaccoB, KOTOpble OBUIM CO3IOaHbBl HCKIIOUYHTENbHO MOl 3alHCH HaHHBIX.

/ * %

* &dyuxkuuga ResetNodeIndex

* cbpaceiBaeT rnofanbHbBE HHOEKCH SG*—-xnacca

*

* @param aNode — MoxeT OvITb HIOOBIM HOomxomdmuM SGNODE

*/

SGLIB_API void ResetNodelIndex ( SGNODE* aNode ) ;

/**

*

*

*/

dyHxuugd RenameNodes

IIEepPEeruMEHOBEIBAET Y3€Jl U €I'0O OOUYepHHEe Y3Jbl B COOTBETCTBHU C TEXKYIHUMHU

3HAYeHUIMHU TrnobanbHBEIX HHIOEKCOB SG*—xmacca

@param aNode - y3eln BEPXHEro YPOBH4

SGLIB_API void RenameNodes ( SGNODE* aNode ) ;

/**

* ®yHxuHg DestroyNode

* ymandeT nepemaHHelE ysen SG*—kmacca. dTa PyHKLHI [I03BONdeT 6es30macHO

* ymandrs SG*-yanbl, He npuberasd X CBY3BIBAHHIO C COOTBETCTBYOIEH
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* IFSG*-060N0OYKOH.
=
SGLIB_API void DestroyNode ( SGNODE* aNode );

// TPUMEYAHUE: crnepyomue GYHKLHH OONErvyaioT CO3LaHHEe U yHaleHHe CTPYKTYP

// DAHHBIX 09 PEHIEPHHTAa

/**
* &dyHxkuuga GetModel
* cosmaétr npencrtaBnenue S3DMODEL mng aNode (uucThle maHHble, 6e3 npeobap3oBaHUH)
*
* (@param aNode - y3emn, KOTOPHH HYXHO INpeobpasoBaThb B HnpencraBneHue S3DMODEL
* @return - BO3BpamaeT HnpencTaBileHue S3DMODEL B cnyuae ycnexa, HHade — NULL
“
SGLIB_API S3DMODEL* GetModel ( SCENEGRAPH* aNode );

/**
* &yuxkuuga Destroy3DModel
* ocBoOOXmaeT MNaMdTh, 3aHUMAeMyld CTPykTypo# S3DMODEL ¥ CcChHIAET yKasaTelb
* CcTpykTypel Ha NULL
*/
SGLIB_API void Destroy3DModel ( S3DMODEL** aModel );

Jxx
* dyuxuug Free3DModel
* ocBoboxmaeT MNaMdThb, 3aHHMaeMylo IOaHHBIMH CTPYKTypbl S3DMODEL
*/

SGLIB_API void Free3DModel ( S3DMODEL& aModel );

/**
* &dyHxuud Free3DMesh
* ocBofoxmaeT MNaMdThb, 3aHHMaeMylo OaHHBIMH CTPYKTyphkl SMESH
*/

SGLIB_API void Free3DMesh ( SMESH& aMesh );

Jxx
* &dyuxkuuga New3DModel
* coamaéT M HHHULHAIMU3HUPYEeT CTPYKTypy S3DMODEL
*/

SGLIB_API S3DMODEL* New3DModel ( void );

/**
* &yuxkuuga Init3DMaterial
* HHULHAIHU3UPYET CTPYKTYypy SMATERIAL
*/
SGLIB_API void Init3DMaterial( SMATERIAL& aMat );

/**
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* &dyHxuud Init3DMesh

* co3maéT W HHHULHAIH3HUPYEeT CTPYKTypy SMESH

*/

SGLIB_API void Init3DMesh ( SMESH& aMesh );
bi

[pumeps! peansHOTO Hiciob3oBaHus API rpada criens MoxHO mocMoTpeTh B ipuMepe 3D-mmarmma DEMO2 1 B MCXOAHBIX KOfIaX
KiCad — 3D-nuiarunst aiist padotsl ¢ daitiamu B popmarax VRML1, VRML?2 u X3D.
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