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1 BsepneHue B cuctemy nnaruHos KiCad

Cucrema marnHoB KiCad - 3To crienmaibHbI MEXaHU3M A7 paciuupeHus Bo3MmoxHocTell KiCad, ucnons3yrommii fJuHaMu4yecKkue
6n6morekn. OTHO M3 OCHOBHBIN MTPEMMYINECTB MCIOJIb30BAHMUS IUIATMHOB — 3TO OTCYTCTBHE HEOOXOAMMOCTH 3aHOBO COOMPATh
Bech poekT KiCad B mpouecce pazpadoTku miaruHa. Ha nese, miarvHel MOKHO IOCTPOHTH ¢ IPEMEHEHHEM OYeHb MaJloro Habopa
3aroJIOBOYHBIX (haityioB 13 Beero aepesa ucxoaHoro koja KiCad. OcBobosxnenue ot Heodxoaumoctu coopku KiCad B mporecce
Pa3paboTKH, 3I0POBO YBEIMYMBAET POAYKTUBHOCTH OJlarojiapsi TOMy, 4TO pa3padOTYMK KOMIHMJIAPYET TOJIBKO TOT KO/, KOTOPBIHA
HEIoCpeICTBEHHO OTHOCUTCS K ITPOEKTHPYEMOMY ITarMHy, 4TO, B CBOIO OY€pe/ib, yMEHBIIIAET BpeMsI Ha KaxkIylo COOPKY B ITpoLiecce

TECTUPOBaHUA.

W3HavanbHO, cucTeMa IUIariHoB OblIa pa3paboTaHa Ul peasli3aliy IpeABapUTeIbHOrO pocMoTtpa 3D-Mopeneil 1 obecrieueHus
nozAep kKM OosbIero kosmyectsa popmaroB 3D-mopeneii, 6e3 He0OXOIMMOCTH BHOCUTD CEpbe3HbIe N3MEHEHHS B UICXOAHBIN KO/
KiCad pmnst ka’kgoro HOBOro nojjep;xuBaeMoro opmata. MexaHu3M IJIATHHOB CO BpeMEHeM ObLIT 0000IIeH 1, TAKUM 00pa3oM,
B OyJyIieM pa3paOGOTUMKK CMOTYT CO3JaBaTh IUIArMHBI Pa3iINyHbIX KiaccoB. Ha nannbiii MomenT B KiCad peann3oBaHbl TOJIBKO
3D-naruHel, HO TUIaHUPYeTCs JOOABUTH KJIACC IUIATMHOB IS TTeYaTHBIX IJ1aT, KOTOPBIH HO3BOJIMT MOJIB30BATENSIM Peal30BaTh

HUMIIOPT U IKCIIOPT AaHHBIX.

1.1 Knaccbl nnaruHoB

ITnaruHb! nessTCs Ha KIIacchl, TakK Kak KaX/Ibli U3 HUX periaeT NpoOJIeMbl ONpeAeEHHON 001aCTH 1, TIO3TOMY, TPEOYET OTIEIbHOTO
unHTepdeiica Kk gaHHOM obnactu. Hanmpumep, marunasl 3D-Mofesel 3arpykaioT TpEXMEpHbIEe JaHHbIe U3 (haiiIoB 1 Mpeodpas3yioT
ux B (hopmart, KOTOPBII MOXET OBITh MOKa3aH B IporpamMme 3D-pocMoTpa, B TO BpeMs Kak IUIariH UMIIOPTa/3KCIIOpTa MeYaTHIX
IUIaT JOJDKEH NMPUHUMATh JaHHBIE O MEeYaTHBIX I1aTaX U 9KCIOPTUPOBaTh UX B APYroi hopMaT 3JEKTPUYECKUX MM MEXaHH4e-
ckux ganHbIX it KiCad. Ha maHHbI MOMEHT pa3paboTaH TOJbKO Kiace 3D-IularMHOB M MIMEHHO Ha HEM OyJeT COCpeoTOYeHO

BHUMAHHE B 3TOM JOKYMCHTE.

JL7ist peanuzanyy HOBOTO KJlacca IularnHa HeoOX0AMMo J0OaBUTh KOA B JepeBo rcxoxHoro koaa KiCad, KoTopelil Oyaer ynpaBiisaTh
3arpy3kon raruHa. B caiine plugins/Idr/pluginldr.h, u3 ucxontoro kona KiCad, onpenenén 6a30Bblil KJ1acc AJsl BCex 3arpy3uu-
KOB IUIarvHOB. B 3TOM KIlacce onpezeneHsl ooiue (GyHKIMU, KOTOpBIEe JTOJKHBI IPHCYTCTBOBaTh B J100oM 3 ruiarnHoB KiCad
(1abIOHHBINA KOJ), a VX peaym3anysi OyAeT BHIIOJHSATh OCHOBHBIE POBEPKU Ha COBMECTHMMOCTh BEPCHN MEXIY 3arpy3udKOM U
JOCTYITHBIMY TIATMHaMH. 3arojioBouHbId (paitn plugins/ldr/3d/pluginldr3d.h onpenenser 3arpy3umk s kinacca 3D-miarnHoB. 3a-
IPY3YHK OTBEYAET 3a 3arpy3Ky MOyYeHHOTro IUTarvHa U AejaeT ero pyHkuun qoctynHbvu 1t KiCad. Kaskasiil sk3emMInisap 3arpys-
YMKa [IaTMHOB MPEfOCTABIISAET pea3aliio KOHKPETHOTO [UIaTMHA U BRICTYIAeT B KayeCcTBe NMPO3pavyHoOro Mocta Mexnay kicad u
(pysKUIMAMYU TUTaruHa. 1711 MOAAepKKY IIATMHOB HYKHO HE TOJIbKO I0OaBUTh KO 3arpy34rka B ucxonuslii ko KiCad, emé HyxeH
KOJ JUTsl OOHAPYXEeHHsI IUIArMHOB ¥ KOJ 1S BBI30Ba (DYHKIMI IUTarMHa Yepes 3arpy3urk. B ciydae ¢ 3D-ruiarnHom, oOHapyKeHue

1 BBI30B (DYHKIMH, BMecTe, peanu3oBaHo B ki1acce S3D_CACHE.

PazpaboTunkam miariHa He Hy’KHO pa3dupaTbes B AeTaslsax ucxogHoro kopa KiCad mis ynpasieHus UM, eciiv HOBBIH KJ1ace Iuia-
TMHOB yXKe pazpaboTaH. [{jist peaym3aliyvy IiiarvHa HyXKHO JIMIIb ONpeaeuTb (hyHKIUK, OObsIBJICHHBIE B COOTBETCTBYIOIIEM KJlacce

IJIaTrMHOB.

BaronoBounbiii (paiin include/plugins/kicad_plugin.h oObsiBisieT ocHOBHbBIE (PyHKIIMH, 00s13aTebHble yis1 Beex ruiarnHoB KiCad.
11 GYHKLIMHU ONpelessioT UM Kilacca IUIarMHa M MMs JAHHOTO IUIarvHa, BO3BpamaoT nHdopMmaimio o Bepcud API knacca, us-

(popmario o Bepcuu caMoro ruiarHa ¥ MpoBepsiioT UX Ha COBMECTUMOCTh. Bkpartiie 00 3TuX (pyHKIMSIX:

/* 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 (DYHKINN, KOTOPBIE HOJKHBI OBITh pEaTn30BaHbl B BO BCEX
3D-mnarmHax, a TakKe YKa3aHO HECKOJIbKO (DYHKIMH, KOTOpBIE MOJIB30BaTeNb HE JIOJKEH M3MeHATh. Chenyonye (pyHKIM He

AOJDKHBI p€aJIn30BaATHCS IMOJIb30BATEJIEM:

/* 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 BYX OYEHb MPOCTHIX MIarnHoB u3 kjacca PLUGIN_3D u npoBea€T rnob30Batesisi 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 MpUMepa — MOKa3aTh KOHCTPYKIMIO dJieMeHTapHoro 3D-miarnHa, KOTOpbIM He JienaeT HIUero, KpoMe mpeiocTaBie-
HUST HEKOTOPBIX (DUJIBTPOB THITOB (haiiIoB, UYTO MO3BOJMT mosib3oBaTesim KiCad otduibTpoBath (hailibl B mporiecce Boidopa 3D-
Mozeneil. [TokazaHHBIN 311ech KOJ, SABJISETCS HEOOXOANMBIM MUHUMYMOM 11 JTio6oro 3D-1iarnHa 1 MoxkeT ObITh MCHOJIb30BaH

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

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

* Bubmnuoreka rpacda crennt KiCad (kicad_3dsg)

JlJ1st aBTOMATH4ECKOro 0OHapy keHus 3aroyioBouHbix ¢raitio KiCad u 6ubnuoTeku Hy KHO BocTonb3oBaThes ckpuntom FindPackage
Ha CMake. Cxkpunr, npuBeJEHHBIN B 3TOM IpUMepe, J1okeH padortath B Linux 1 MSWindows, eciii COOTBETCTBYIOIINE 3aroJio-
BOYHBIE (haiisibl ycTaHoBJIEHH B ${ KICAD_ROOT_DIR}/kicad, a 6ubimoreka rpada crensl—B ${KICAD_ROOT_DIR}/
lib.

Jlns1 Havama co3maiTe KaTasor juis npoekTa u ckpunt FindPackage:

mkdir demo && cd demo

export DEMO_ROOT=S${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 u3BNeuYs HHOPMALMIO O BepCHUM u3 dauna 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 I10JIb30BaTEJIbCKUI KaTajaor

mwi B /opt B Linux, umm ucnosns3yercs Windows, TO HyKHO ONpeeNIUTh NepeMeHHyI0 cpeasl KICAD_ROOT_DIR, KoTOpas
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Oynet ykaseiBaTh Ha Kartasor kicad, conepaxkarmii katasiorn include u 11ib. Ina OSX, nokaszanHsiii 31ech ckpunt FindPackage,

BO3MOJKHO, IPUAETCS HEMHOTO MTOAKOPPEKTHPOBATb.

Jlnst HacTpoiiku 1 cOopku Koza npumepa OyneT ucnons3oBarbest CMake, cozpaiite aiin ckpunrta CMakeLists. txt:

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

project ( PLUGIN_DEMO )

# NpOBEpPHTH, YyCTaHOBIEHa 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 )

# HombITKa HAWTH YCTAHOBIEHHBIE 3arOlOBOYHEIE daunbl u 6ubnuorexy KiCad
# U ONpenenuTh IIEPEMEHHEBIE :

# KICAD_INCLUDE_DIR

# KICAD_LIBRARY

find_package ( KICAD 1.0 REQUIRED )

# moBaBUThH kaTalorl 3aroloBOUYHEIX dannor kicad x MmyTdM [OHCKA 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

rkpBHﬁHGMOHCHMHHOHHHﬁHpOﬂﬂWﬂmeHpmﬁ.OHCOﬂUHTHBCﬂHHmBCHmﬂoqmﬁHa6e3Kmﬂﬂﬂﬂ@oBHGmHHX3mMEHMOﬂEﬁ

(momMumo 3aBUCHMMOCTel KomnuiATopa). HaunéM ¢ co3manus kaTajora Jyisi UICXOIHOTO KOJIa:

cd ${DEMO_ROOT}
mkdir src && cd src

export DEMO_SRC=${PWD}

Temeps co3maiite (pailsl ICXOJHOTO KOJa TSI CAMOTO IUIarMHA:

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) |*.igs;*.iges”;

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

#else

static char ext7[] = "WRL"”;

static char ext8[] = "X3D”;

static char ext9[] = "EMN”;

static char ext10[] = "IGES"”;

static char 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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fifndef _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 || aIndex >= 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 MUCXOJHOTO KOJa COJIEPXXUT MUHUMAJIBLHBIA HAOOp BCeX HEOOXOIMMBIX 3JIEMEHTOB /IS peannsanuy 3D-ruarnHa.
ITOT IJIaTMH He POU3BOUT HUKAKKX JAHHBIX JUTs peHIepUHTa Mojiesie, Ho MosxkeT gonoimHuThk KiCad crimckoM noniepkuBaeMbIX
pacumpenui (paitioB Mogesel u purbTpoB TUIOB (haiiyioB B AnanorosoM okHe Boibopa 3D-mozeneit. K Tomy xe, B KiCad crpoka
paciMpeHust HICHOJIb3YeTCs sl BHIOOpa IUIArMHOB, C IOMOIIBI0 KOTOPBIX MOXHO 3arpy3UTh BhIOpaHHbie Mojeu. Hanpumep, ecim
BbIOpaHo pacivpenue wrl, To KiCad Oyzaer BbI3bIBaTh KakKblii IUIaTMH, KOTOPBIA OOBSBIJI O MOAAEPKKE TOr0 PaclIMpeHHs,
J0 TeX NOp, MOKA OWH M3 HUX He BEPHET JaHHbe BU3yan3aluu. PunbTpbl (hailsioB, MPefOCTaBICHHbIE KAXIbIM U3 MUIATMHOB,

MepeJalTCst B IMAIOroBoe OKHO BriOOpa 3D-Mopesneid, 4ToObl YTy dIluTh TPOLIECC 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 paspadoTku 3D-marnHa oy umeHem "PLUGIN_3D_DEMO?2”. Lienb
9TOTrO MpUMepa — MOKa3aTh KOHCTPYKIIMIO 3JIeMEeHTapHOro rpacda creHsl, Kotopsiid kicad cMoxer orodpasuts. [lnarus nomken
noaaepkuBarh TAN (paiiyioB txt. Kpome atoro, naHHbIA (haii HOKEH CyLIecTBOBaTh, YTOOBI MEHEUKEP K3IIa CMOT 3aIlyCTHUTh
wiarud. ConepxuMoe (aiina He oOpabarblBaeTcsl IVIAMHOM, BMECTO 3TOTO, OH IIPOCTO CO3MAET rpad CLEHbl, coepKallui na-
Py TeTpaspoB. B naHHOM HpHMepe MperosaraeTcs, Yto nepBblid mpuMep ObLT 3aBepiiieH U daiibl ckpuntoB CMakeLists.txt u

FindKICAD.cmake Oblii CO3aHBbI.

IMomecTute HOBBIH (haiin UCXOAHOTO KOJA B TOT e KATaJorT, B KOTOPOM HaxOAUTCs (hailyl ICXOAHOTO KOJa U3 TPEAbIAYIIero MpH-
Mepa, U aJibiiie OyJeT JAOMOJHeH yxe uMeloruiics daitn CMakeLists.txt, 4ToObl TOCTPOUTH ITOT npuMep. Tak Kak JaHHBIH IIATHH
Oynet coznaBath rpad cuensl a1 KiCad, HyxHO nmoakmounTs 6udaoreky rpacgos cuenbl u3 KiCad —kicad_3dsg. Dra 6uo-
JIMOTEKA MPEeJOCTaBIIsieT HA0OP KJIACCOB, KOTOPhIE MOXKHO HMCIOJIb30BaTh JUISI TIOCTPOCHUs 00bekTa rpada ciieHbl. OOBeKT rpaca
CIICHBl — 9TO BCIIOMOTATEJbHBIA (pOpMAT TAaHHBIX BU3YaJIM3aLUK, KOTOPBIA HCIOIB3YeTCS MEHEIKEPOM K3IIIa TPEXMEPHBIX JTaH-
HbIX (3D Cache Manager). Bce tutarissl, moepkuBaoyie MOAETb BU3yaIu3alii TOJDKHB TPe0Opa3OBbIBaTh JaHHBIE MOJeser

B rpad CLieHbI C IOMOLIBIO OUOIHOTEKH.

IepBbiM nesioM HykHO qonorHUT, CMakelists.txt a1t cOOpKY mpuMepa 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 O
#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 coCTO4mUE M3 UYeTHPEX 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 uHOekcaMu kooprnuHaT (SGCOORDINDEX). OmHa rpaHb
// ucnomnb3yeTcd OId NPenCcTaBlIeHHd ONHOH K3 CTOPOH, TakK YTO MOXHO
// WCHONB30BATL BEKTOPHl BEpUHH-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 coCTO4dT u3 Habopa CTOPOH U ATPUOYTOB BHEWHEro BHUIOA (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 );




ITnaruuer KiCad 17 /34

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 (CHUHHH)

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 pealu3alyy HHTepdeiica mporpaMmupoBanus npuioxenuit (Application Programming Interface —
API). Kaxplii kacc riariHoB uMeeT cBOi yHUKanbHb API 1 B mpuBea€HHbIX npumepax 3D-rularvHOB Obla 1MoKa3aHa pea-

mzaimst API st kimacca 3D-mtaruHoB, corjlacHO 0ObsIBJIEHUSM M3 3arojioBouHoro daitna 3d_plugin.h. Kpome Toro, marusst
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MOTYT MCIOJIb30BaTh JoNonMHUTENbHBN API, 00bsBieHHbIH B icxonHoM Koze KiCad. B ciyuae ¢ 3D-marnHamu, Bee Te TUIATAHEL,
YTO MOAAEPKUBAIOT BU3YATH3AlUI0 MOJIeJIe, JOJKHBI B3aUMOJIeUCTBOBATh UCTIONb3yst API rpacdoB clieHsl, KOTOPbIN 0ObSIBIICH B

3aroloBo4yHOM dpaiinie ifsg_all.h 1 BIOkKEHHBIX B HETO.

B stom pazgnere ormmcniBatores netam API noctynueix kiacco miaruaos u qpyrux API uz KiCad, kotopsie MoryT norpe6oBathest

JUIA pe€aIn3allu HOBBIX KJIACCOB.

3.1 API knacca nnarvHos

Ha nanHBI MOMEHT OCTyIIEH TOJNBKO ofuH Kiacc riaruHoB it KiCad — sto kiace 3D-muarmaoB. Bee Kitacchl TUIaruHoB Ajst
KiCad nomxHbl peaan3oBbiBaTh OCHOBHOW HaOOp (pyHKIIMIA, 0OBSIBJICHHBIH B 3aronoBouHoM aiine kicad_plugin.h. D1u oObsiBie-
HUSI MOJKHO pacCMaTpuBaTh Kak 6a30BbIii kiacc riarnHoB KiCad. Ho Ha camom fiernte, peau3anyu 6a30BOro Kiiacca IUIariHOB IS
KiCad He cyiecTByeT, 3T 3aroJoBOYHbIe (Paiyibl IPUCYTCTBYIOT TOJIBKO JJISl TOTO, YTOOBI YOEAUTHCS B TOM, UTO Pa3pabOTUMKU

peann3yT AaHHbIE (DYHKIIMHU B KaKJIOM HOBOM IIJIaTMHE.

B camom KiCad, xaaplil 9K3eMIUIAp 3arpy34MKa IUIaruHa peanusyeT ToT ke API, uTo u riaruH, Tak Kak 3TOT 3arpy3uuK Ipeio-
CTaBJIsIET BCE BO3MOXKHOCTU JAHHOIO KJjacca. DTO JOCTUraeTcs TeM, U4TO KJIACC 3arpy3uuKa IUIarMHOB MPEeIOCTABISAET OTKPBITHIN
uHTepdeiic, comepkKalnil Takue ke UMeHa (PYHKIIMH, YTO W B pean3aliu caMoro ruiaruda. CIMCcOK MmapaMeTpoB MOXKET OTJIH-
YaThCsl, YTOOBI MOXKHO ObLIIO YBEJOMHTD MOJIb30BATENSI O BOSHMKHOBEHUH KAKUX-TMOO MpoOsieM, HalpiUMep, O TOM, YTO IJIATHH
HE yJaJIoCh 3arpy3uTh. B mpoiiecce paboThl, 3arpy34rK UCIIOIb3YET COXPAaHEHHbBIC YKa3aTe I Ha Kaxaywo u3 ¢hyHkimid AP aisa ux

)IaaneﬁInero BBI3OBaA I10 TpeéOBaHI/IIO I10JIL30BaTECJIA.

3.1.1 API: 6a3oBbin knacc nnaruHos KiCad

Bazosplii kiace ruiaruHoB KiCad onpenenén B 3aronoBouHoM aiine kicad_plugin.h. DToT 3aronoBouHbli (ailsl 10J1KeH MOAKIIIO-
YaThCsl KO BCEM APYIMM KJlaccaM IUTaruHoB. [Jis mpumepa, MocMoTpuTe Ha 0OBsIBJICHHS B 3arofoBouHoM ¢aitiie 3d_plugin.h
it knacca 3D-rumaruHoB. [IpotoTums! 3TiX (pyHKIMI KpaTKo onrcaHsl B pasaese Kimacesl miarnHoB. B pluginldr . cpp moka-

3aHO Kak peanusyercsi API 6a30Boro 3arpy34uka.

YToOHI MOHATH HA3HAUCHHE 0053aTeIFHBIX (DYHKIIUH W3 3arojIOBOYHOTO (haiiia 6a30BOro Kjiacca IUIATMHOB, HYKHO pacCMOTPETH,
YTO MPOUCKOJIUT TPH 3arpy3Ke ITUX IUIArMHOB. B Kiacce 3arpy3unka oObsIBISETCS BUPTyaibHast (pyHKIMS Open (), B KOTOPYIO
nepeAaéTcs MOJHBIN MyTh K 3arpykaeMoMy IuiaruHy. B peanmmzarm ¢pyHKIHM Open () Ka)A0ro KOHKPETHOTO KJIacca 3arpy3unKa
BBI3BIBACTCS 3alluineHHas (protected) pyHKIMs open () 13 6a30BOro 3arpy3drka. dta 6a3oBast byHKIUSA open () MbITAeTCs Hal-
TH aJipeca KaxJol u3 00s13aTeIbHbIX (PYHKIMIA 0a30BOTO IiarnHa. Kak Toybko ajgpeca st Kaxkaou u3 (PyHKIUEA OYIyT MOJTyYeHBbI,

HAYHETCS BHIIIOJHEHNE CJIEAYIOIUX IMTPOBEPOK:

1. BebBaercs ¢dyHkuus miarnHa GetKicadPluginClass () — BO3BpallaeMblil pe3ysIbTaT CPAaBHUBAETCS CO 3HAUYCHHEM
U3 3arpy3uuKa JUlsl JaHHOTO KJlacca IlaruHoB. Ecin 3HaueHust He COOTBETCTBYIOT, 3HAUUT 3TOT IUIArMH He NpeAHa3HauYeH

1A pa60T1>1 C JaHHBIM 3arpy34MKOM.

2. BozbiBaeTcs (pyHkuuMs miaruHa GetClassVersion () — Bo3Bpaiaercs Bepcus API kiacca ruiarvHa, peaan3oBaHHast

JAaHHBIM IINTar'MHOM.

3. BeeiBaerca yHKIUA 3arpy3unka Get LoaderVersion () — Bo3Bpaiaercs Bepcust API kiacca mnaruna, peanusoBas-

Had JaHHBIM 3arpy34YrMKOM.
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4. BBepcusax AP, moimydeHHBIX OT IJIarvHa ¥ 3arpy34Ka, JOJDKeH COBIaaTh IIaBHBIN HoMep Bepcru (Major Version number),
MHAYe CUUTAETCS YTO TUIATMH C 3arPy3uMKOM HE COBMECTHMBI. DTO camasi pOCTas MpoBEpKa Ha COOTBETCTBUE BEPCUI U

BBITNOJIHAETCS OHA 0A30BLIM 3arpy34MKOM IlJIaruHa.

5. BobiBaeTcs pyHkuuMA iarnHa CheckClassVersion () —B ¢yHkimio nepegaércs Bepcust API kiacca miaruHos, no-
JIy4eHHas OT 3arpy3urka. Eciu rmiarus noagep:kuBaeT yka3aHHYI0 BEpCUI0 — BO3BpallaeTcs UCTHHA (t rue), IoATBepkaas
COBMECTUMOCTb. B TakoM citydae 3arpy3umk co3aaét crpoky PluginInfo mytém oObenHeHnsT pe3yabTaToB ABYX (hYHKIIHMi
GetKicadPluginName () U GetPluginVersion (), 4 3aTeM, POLECC 3arpy3KH IUIArMHa MPOAOJIKAETCA C IIOMO-

pio (byHKIMU Open () 3arpy3uuka.

3.1.2 API: knacc 3D-nnaruHoB

Kiace 3D-miarvHoB 00'bsIBJIEH B 3arojioBOYHOM (aiisie 3d_plugin. h. [Tomumo obsa3aTenbHbIX (hYHKIME, B HEM TPUCYTCTBYIOT
JOTIOJIHUTENbHBIE, UX OMuUcaHue cofepxkutca B pazaene Knace miuarnnos: PLUGIN_3D. 3arpy3unk ajis 9TOro kjacca IJIariHOB
ornpezené B pluginldr3d.cpp n momumo obs3atenbHbIX pyHKIMEA API, peanmsyer ciegyonye JOMOIHATEIbHbIE OOIIEJOCTYITHbIE

pyHKIIMHT:

/* OTKPpBITb NNAardvH, yKasaHHBH B BHIEe NONHOro nyTtu ”"aFullFileName” */

bool Open( const wxString& aFullFileName );

/* 3aKpeITb, OTKPBITHIA B OAHHBIE MOMEHT, MINATrWH.*/

void Close( void );

/* INonyuuTb Bepcuio API kjgacca MNIaruHOB, pPeall30BaHHYIO OAHHLEIM 3arpys34YdKkoM */
void GetLoaderVersion( unsigned char* Major, unsigned char* Minor,

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

Heob6xoaumble pyHKIUSA U3 Ki1acca 3D-ITarnHOB BHISBIISIOTCS € MIOMOIIBIO CIIEAYIONIX (PYHKITVIA:

/* BO3BpamaeT HMd Kiacca oiIardHoB unu NULL, ecnu NIaruH He 3arpyxeH */

char const* GetKicadPluginClass( void );

/* BO3BpamaeT OXb, E€CIU [NIAaruH He 3arpyxeH */
bool GetClassVersion( unsigned char* Major, unsigned char* Minor,

unsigned char* Patch, unsigned char* Revision );

/* BOBBpamaeT IOXb, E€CIH BEpPCHd Kilacca He COBMECTHMAa HIH MJIaruH He 3arpyxeH */
bool CheckClassVersion( unsigned char Major, unsigned char Minor,

unsigned char Patch, unsigned char Revision );

/* BO3BpamaeT uMd onaruvHa unu NULL, ecnu OinardH He 3arpyxexH */

const char* GetKicadPluginName ( void );

/*

BO3BpamaeT JIOXb, E€CIH [IIarvH He 3arpyXeH, B MNPOTHBHOM Cliyuae

B HapaMeTrpax OyIeT comepXaTbcd peayiabTaT ¢yHkuuu GetPluginlInfo ()
*/

bool GetVersion( unsigned char* Major, unsigned char* Minor,
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/*

*/

unsigned char* Patch, unsigned char* Revision );

ecny NIaruH He 3arpyxeH, yCTaHaBIMBAeT 3HaueHHe nepeMeHHOH aPluginInfo
B BHOE MNYCTOH CTPOKH; B MNPOTHUBHOM Clyuyae, 3HaueHHe ob6pasyeTcd ClIenylomuM
ofpasoMm:

[NAME] : [MAJOR] . [MINOR] . [PATCH] . [REVISION]

roe:

NAME = umg, nonyueHHoe ua GetKicadPluginClass ()

MAJOR, MINOR, PATCH, REVISION = uHOOpPMAaLKMd O BEPCHH, I[OINYUEHHAad HU3

GetPluginVersion ()

void GetPluginInfo( std::string& aPluginInfo );

B o01em ciyuae, moJib30BaTeb JOKEH BBIOJIHUTH CleIyoIee:

3.2

1. Cospartbs 00BeKT Kj1acca KICAD_PLUGIN_LDR_3D.

2. Bei3Bath pyHKIMIO Open ( ”/path/to/myplugin.so” ), 4ToObl OTKPBITh HYKHBIH IUIArkMH. Bo3Bpaiiiaemoe 3Haue-

HUE HY)KHO IPOBEPSTh, YTOOBI YOSIUTHCS B YCIIEITHON 3arpy3Ke IJIaruHa.

3. Bs3Barh mo0Oyio (pyHKIMIO U3 Ki1acca 3D-miarnHoB, oOHapykeHHyIo B KICAD_PLUGIN_LDR_3D.
4. Bw3Bath Close () 4YTOOBI 3aKPHITh (BBITPY3UTh) TUIATHH.

5. Ygammrs 00bekT Kitacca KICAD_PLUGIN_LDR_ 3D.

APl kancca rpacha cueHbl

API knacca rpacda cLeHsl OnpeeneH B 3aroloBouHoM daitiie ifsg_all.h u BaoxeHHbIX B Hero. APl cogepkuT HECKOJIbKO

JIOTIOJIHUTENIBHBIX METOJIOB, OOBSIBJIEHHBIX B IMPOCTPAHCTBE MMEH (namespace) S3D B ¢aiie ifsg_api .h u Bcromorarelib-

HBIX KJIACCOB, OOBSBJICHHBIX B Pa3/IMUYHbIX 3ar0JIOBOYHBIX (haitiax 1 fsg_* . h. BcromoratesbHbIe KJIacChl MOIIEPKUBAIOT OCHOB-

Hble hopMaTsl rpacdoB CLEHBI, KOTOPBIE BMECTe 00pa3yloT CTPYKTypy rpacos, coBmectiMyio ¢ VRML2.0. 3arosnoBounsie aiiibl,

CTPYKTYPBI, KJIACChl ¥ UX OOIIEJOCTYIHbIE (DYHKIIMM PAaCCMOTPEHBI Jajee:

sg_version.h

/*

*/

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

Onpepenenve KWHGOPMALIMM O BEPCHHU knacca rpada CLEHH.
Bce mnmarwuHel, HCHONb3yoIUe Kiacc rpada CLEeHb OOIXHBEl BKIOUATH DTOT
3aroloBOYHEIM GaWl M NPOBEPHTH BEPCHIO KaxXIblH pas, HCIONb3Ysd PEe3yIbTaT

dyHkuuu S3D::GetLibVersion (), IOngd HOOTBEepPXIEeHUS COBMECTHUMOCTH

o O O N
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sg_types.h

/*
OnpeneneHHe THUINOB Ol kKlacca rpada CLeEeHbl; STH THIIB
MaxCHMAalbHO HNPUOIHXEHB K THIaM y3noB VRML2.0.

*/

namespace S3D
{
enum SGTYPES
{
SGTYPE_TRANSFORM = 0,
SGTYPE_APPEARANCE,
SGTYPE_COLORS,
SGTYPE_COLORINDEX,
SGTYPE_FACESET,
SGTYPE_COORDS,
SGTYPE_COORDINDEX,
SGTYPE_NORMALS,
SGTYPE_SHAPE,
SGTYPE_END
}i
bi

3aroyoBouHbIN (aiii sg_base . h cocTOUT U3 0ObSIBIICHUI OCHOBHBIX TUITOB JIAHHBIX, KOTOPBIE UCTIOJIB3YIOTCS B KJlaccax rpacdos

CLIEHBI.
sg_base.h

/*

S9ta Momenbs RGB-1BeTa aHanoruyHa momenu VRML2.0, rme xaxmoomy

LIBETY MNPHCBauMBaeTCd 3HaueHHe B nuanaszoHe [0..1].

*/

class SGCOLOR
{
public:
SGCOLOR () ;
SGCOLOR ( float aRval, float aGval, float aBval );

void GetColor( floaté& aRedVal, float& aGreenvVal,
void GetColor ( SGCOLOR& aColor ) const;
void GetColor ( SGCOLOR* aColor ) const;

bool SetColor( float aRedVal, float aGreenVal, float aBlueVal

bool SetColor( const SGCOLOR& aColor );
bool SetColor( const SGCOLOR* aColor );
}i

float& aBlueVal )
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class SGPOINT

{

public:
double x;
double vy;
double z;

public:
SGPOINT () ;
SGPOINT ( double aXVal, double aYvVal, double azZval );

void GetPoint ( double& aXVal, double& a¥YVal, double& azZvVal );
void GetPoint ( SGPOINT& aPoint );
void GetPoint ( SGPOINT* aPoint );

void SetPoint ( double aXVal, double aYVal, double azval );
void SetPoint ( const SGPOINT& aPoint );
bi

/*
SGVECTOR uMeeT 3 cocrTaBngdiomue (x,y,z), NOLOBHO TOuYKe, HO
BEKTOP CONEPXHUT HOPMalu3O0BAaHHBIE 3HAUYEHHUY U NPenoTBpamaeT
HX HENOCPEeICTBEHHOE H3MEeHEHHE.

=y

class SGVECTOR

{

public:
SGVECTOR () ;
SGVECTOR ( double aXVal, double aYVal, double azvVal );

void GetVector ( double& aXvVal, double& aYVal, double& azval ) const;

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

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

Krnacc IFSG_NODE — 6a30BbIi KJIacC [jisl BceX y3i0B rpada ciieHsl. Bee 00bekThl rpagda ClieHsl peain3yioT oOIeJoCTyITHbIe

beHKL[I/II/I 9TOr0 KJjlacca, X0TsA HE BCE OHU UCIIOJIb3YIOTCA HEKOTOPBIMU 00BEKTAMH.

ifsg_node.h

class IFSG_NODE

{

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

/**
* &yuxkuuga Destroy
* ymandeT OaHHBIE 06bexT rpada CLEHH
*/

void Destroy( void );

/**
* @dyHkUuHg Attach
* cBg3blBaeT HonyueHHbH SGNODE* ¢ 3TUM OBBEKTOM
*/

virtual bool Attach( SGNODE* aNode ) = 0;

Jxx
* ®dyHxUuuga NewNode

* COoB3ImAaéT HOBBIH y3el M CBY3LIBAET €r'0 C 3THM OOBEKTOM

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

* ®dyHkuuga GetRawPtr ()
* BO3BpallaeT ykKal3aTelb HEINOCPeICTBEHHO Ha SGNODE
“

SGNODE* GetRawPtr ( void );

/**
* &dyukuuga GetNodeType
* BO3BpamaeT THI y3la OaHHOTIo ofbekTa
*/

S3D: :SGTYPES GetNodeType ( void ) const;

/**
* ®yHkUHg GetParent
* Bos3BpamaeT ykasaTelb Ha ponuTenbckud SGNODE nng sToro obbekTa
* mnu NULL, ecnu oOO6bekT He HMeeT POIHUTelNeH (T.e. dBNdeTcd
* 06beKTOM Npeobpas3OoBaHUd BEPXHEro YPOBHY) HIH, XOIIa OaHHBIH
* obbexT He CcBd3aH C SGNODE.
)
SGNODE* GetParent ( void ) const;

/**
* dyHkUuUga SetParent

* NpHUCBAaMBaeT poImuTenbckuu SGNODE nng maHHOTO OOBEexTa.

* (@param aParent [BxXOOdmui¥]| XenaeMbld POLUTENbL y3Ila

* @return true ecnu omnepalud BHINONHEHa; false —
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* MONYYEeHHHH y3ell He MOXEeT OLITh PONUTENEeM i
* maHHOro of6whexTa.
=Y

bool SetParent ( SGNODE* aParent );

/**
* &dyHxkuud GetNodeTypeName
* BO3BpallaeT THUI y3la B BHUOEe TekcTa unu NULL, ecnu ysen,
* XakuM-TO 06pas3oM, HMEeT HEeBEpHBIH THII.
=
const char * GetNodeTypeName ( S3D::SGTYPES aNodeType ) const;

/*k*
* &dynxuua AddRefNode
* mo6aBlIdeT CCHIIKY Ha CYMECTBYIOMHH y3€l, KOTOPHM HE NPHHAILIEXHUT
* (He gBHIgeTCd HOUYEPHHM) 3TOMY OOBEKTy.
*
* @return true mpu YyCHIENHOM 3aBEepleHUH
*/
bool AddRefNode ( SGNODE* aNode );
bool AddRefNode ( IFSG_NODE& aNode ) ;

/*
* dynHxuug AddChildNode

* pobaBndeT y3el, HBIJOIMHHCYH DOYEPHHUM 10 OTHOIEHHIO K DTOMYy OOBEKTY.

*
* @return true mpH YCHEMHOM 3aBEepleHUH
=Y
bool AddChildNode ( SGNODE* aNode );
bool AddChildNode ( IFSG_NODE& aNode ) ;
bi

IFSG_TRANSFORM mono6eH y3iy Transform u3 VRML2.0. OH MOXeT coliepkaTh JII0O0e KOJMUYECTBO JOYSPHUX WU CBS3aHHBIX
y31oB IFSG_SHAPE u IFSG_TRANSFORM. KoppekTHblii rpad CiieHbI JOKeH UMETh TOJIBKO OJ1H 00beKT IF SG_TRANSFORM

B Ka4ecTBe KOPHEBOTO.
ifsg_transform.h

/**
* Kmacc IFSG_TRANSFORM
* sTO ofomouka ONd COBMECTHMOCTH C 6OmnoxoM TRANSFORM ua rpada cueHsl VRML

*/

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

/* mnpouue OyHKIIMM 6a30BOI0 Kiacca, KOTOphE 3MeCh HEe paccMaTpuBailTcd */

IFSG_SHAPE nopo6en y3ny Shape 3 VRML2.0. On gomkeH coaepxath eauHcTBeHHbI qouepHuil y3eia FACESET wiu ccpuiky

Ha Hero. Takxe, Moxet copepxatb godepuuil y3e1 APPEARANCE nnu ccpuIKy Ha Hero.
ifsg_shape.h

/**
* Knacc IFSG_SHAPE
* obBonoukxa nnd xnacca SGSHAPE

*/

class IFSG_SHAPE : public IFSG_NODE

{

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

/* npoune dyHKLHUH 0a30BOrO Klacca, KOTOphE 3OeChb HEe paccMaTpuBaioTcd */

IFSG_APPEARANCE nonobeH y3ny Appearance u3 VRML2.0, HO Ha JaHHBII MOMEHT, OH PEaJIM30BaH B COOTBETCTBUH C Y3JIOM

Appearance, cozepxaium y3en 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 aGvVal, 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 aRvVal, float aGvVal, float aBVal );
bool SetSpecular( const SGCOLOR* aRGBColor );
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bool SetSpecular( const SGCOLOR& aRGBColor );

bool SetAmbient ( float aRVal, float aGval,
bool SetAmbient ( const SGCOLOR* aRGBColor
bool SetAmbient ( const SGCOLOR& aRGBColor

bool SetShininess( float aShininess );

bool SetTransparency( float aTransparency

float aBval );
)i
)

)i

/* mpouwne yHKLUHM 6a30BOrO KilacCa He I[OKa3aHHble 30echb */

/* cunenyiomue OYHKLHHM HE HCHONL3YIOTCYd y3lNaMu Appearance

U MOryT BO3BpamaThb KO omub KU

bool AddRefNode ( SGNODE* aNode
bool AddRefNode ( IFSG_NODE& aNode
bool AddChildNode ( SGNODE* aNode

)i
)i

bool AddChildNode ( IFSG_NODE& aNode

=/
bi

IFSG_FACESET nogobeH y3iny Geometry u3 VRML2.0, kotopsrii conepxut y3en IndexedFaceSet. OH 1oikeH cocTOSITh U3 OJHO-

ro gouepHero y31a COORDS unu ccpuiku Ha Hero, onHoro godepHero y3na COORDINDEX u ognoro nouepsero yziaa NORMALS

WM CCBUIKM Ha Hero. JIONOMHUTENBHO, OH MOXET cofep:kath godepHuii y3ea COLORS wi cchijIKy Ha Hero. DieMeHTapHble (PyHK-

OUr onepaunﬁ HaJl BEKTOpaMU MpeaAHa3HauY€Hbl IOMOYb I10JIb30BATEIAM B CBA3BIBAHUUN 3TUX BEKTOPOB C ITOBEPXHOCTAMM. IIanee

yKa3aHbl HeKOTopble oTinuns oT VRML2.0:

1. BCKTOpr BCEraga OTHOCATCA K BEPIIMHAM.

2. IlBera Bcerjga NprCBanBalOTCS BEPLIMHAM.

3. HaGop MHIEKCOB KOOPAMHAT JOJDKEH OIHMCHIBATH TOJIBKO TPEYTOJIbHBIE I'PaHH.

ifsg_faceset.h

/**
* Knmacc IFSG_FACESET

* o170 obonouka mnd kinacca 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
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/* mnpoune GyHKLHH 6a30BOrO Klacca, KOTOpPEE 3OeChb He paccMaTpuBaioTcd */

ifsg_coords.h

/**

* Kmacc IFSG_COORDS

* o700 obonouka mind SGCOORDS
=/

class IFSG_COORDS : public IFSG_NODE

{

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

bool GetCoordsList ( size_té& alListSize, SGPOINT*& aCoordsList );
bool SetCoordsList( size_t alistSize, const SGPOINT* aCoordsList );
bool AddCoord( double aXValue, double aYValue, double azZValue );
bool AddCoord( const SGPOINT& aPoint );

/* mpouue obyHKIMM 6aA30BOr0O KiaccCa He MMoKasaHHbe 30ech */

/* crnenyomye OYHKLUHM HE HUMEIOT 3HAUYEHUd OId y3IO0B

KOOpOHHAT K BCerma BO3BpamaloT 3HAYEeHHE OMmHOKH

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

IFSG_COORDINDEX nogodex maccuBy coordIdx[] uz VRML2.0, oH OH I0JIKEH OMUCHIBATH TOJILKO CTOPOHBI TPEYTOJIbHUKOB H,

TaKUM 06pa30M, o6mee KOJIMYECTBO MHACKCOB JOJIKHO ObITb KpaTHbIM 3-m.

ifsg_coordindex.h

/**
* Knacc IFSG_COORDINDEX
* sTO oBomnouxkxa nng SGCOORDINDEX
=

class IFSG_COORDINDEX : public IFSG_INDEX

{

public:
IFSG_COORDINDEX ( bool create );
IFSG_COORDINDEX ( SGNODE* aParent );
IFSG_COORDINDEX ( IFSG_NODE& aParent );
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bool GetIndices( size_t& nIndices, int*& alIndexList );
bool SetIndices( size_t nIndices, int* aIndexList );

bool AddIndex( int aIndex );

/* mnpoune GyHKLHH 6a30BOrO Klacca He I[OoKal3aHHbE 30echb */

/* cnenyomye GYHKIHKM HE HMMEIT 3HAUYEHUd Oid yala

HHIEKCOB KOOPIOHHAT M BCEerma BO3BpAlAT 3HAUYEHHE OWUOKU

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

IFSG_NORMALS cootBercTBYyeT y3ay Normals uz VRML2.0.

ifsg_normals.h

/**

* Knacc IFSG_NORMALS

* sTO obomouka mnd kmnacca SGNORMALS
=y

class IFSG_NORMALS : public IFSG_NODE

{

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

bool GetNormalList ( size_té& alListSize, SGVECTOR*& aNormallList );
bool SetNormalList ( size_t alistSize, const SGVECTOR* aNormalList );
bool AddNormal ( double aXValue, double aYValue, double aZValue );
bool AddNormal ( const SGVECTOR& aNormal );

/* npoune OyHKLIHH 6a30BOI'O Klacca He IOokKas3aHHbE 30ecb */

/* crnenyomyue OYHKLUHUM HEe UMEIOT 3HAUYEHUd [Oid y3la

BEKTOPOB KW BCEerna BO3BpamalT 3HaAUYEHHE omubxKu

bool AddRefNode ( SGNODE* aNode ) ;
bool AddRefNode ( IFSG_NODE& aNode ) ;
bool AddChildNode ( SGNODE* aNode ) ;
bool AddChildNode ( IFSG_NODE& aNode ) ;
*/
bi
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IFSG_COLORS nonoben maccuBy colors[] u3 VRML2.0.

ifsg_colors.h
/ * %
* Knmacc IFSG_COLORS

* sT0 Obomnoukxa nng SGCOLORS
w

class IFSG_COLORS : public IFSG_NODE

{

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

bool GetColorList( size_té& alListSize,

SGCOLOR*& aColorList

)

bool SetColorList( size_t alistSize, const SGCOLOR* aColorList

bool AddColor ( double aRedValue, double aGreenValue,

bool AddColor ( const SGCOLOR& aColor );

/* npoune GyHKLHH 6a30BOr'O Klacca He IIOKas3aHHbE 30ecb */

/* cnenyomye QYHKLHUM HE HUMET 3HAUYEHUd

Oong yasia

BEKTOPOB KW BCerna BO3BpamalT 3HaAUYEHHE omubxu

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

bool AddChildNode ( SGNODE* aNode );

)i

’

bool AddChildNode ( IFSG_NODE& aNode ) ;

74
}i

Ocrampabie ¢pyukimm API onpenenens B i fsg_api.h

ifsg_api.h

namespace S3D
{
/**

1 IIOKA3aHbI JaJIee:

* dynxuud GetLibVersion Bo3BpamaeT HHOOPMAIIHIO O BEPCHHU

* 6ubnuortexu kicad_3dsg

*/

SGLIB_API void GetLibVersion( unsigned char* Major,

unsigned char* Patch,

// ®YHKLUHMH ONd HU3BIEYEHHd HHOOPMALUM O ykasaTendaMm SGNODE

SGLIB_API S3D::SGTYPES GetSGNodeType (

SGNODE* aNode ) ;

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

double aBlueValue

unsigned char* Minor,

unsigned char* Revision );

)i
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SGLIB_API bool AddSGNodeChild( SGNODE* aParent, SGNODE* aChild );
SGLIB_API void AssociateSGNodeWrapper ( SGNODE* aObject, SGNODE** aRefPtr );

/**
* &ynxuud CalcTriNorm
* BOB3BpallaeT HOPMAILHBIE BEKTOP ONd TPEeyronbHHKA, OMNHCAHHOIO BepmuHaMu pl, p2, p3
*/
SGLIB_API SGVECTOR CalcTriNorm( const SGPOINT& pl, const SGPOINT& p2, const SGPOINT& p3 <
)i

/**
* &dynxkuuga WriteCache

* BanucelBaeT ngepeBo SGNODE B OuHapPHBEIM GaHn ksma

* @param aFileName - HaszBaHue Obakna ILId 3alKUCH
* @param overwrite — HONXEeH CONEPXaThb HUCTUHY, E€CIH HYXHO [epe3anucaThb CYIEeCTBYIONUHU Gani
* @param aNode - mo6OH y3en K3 OepeBa, KOTOPHIM HYXHO 3alHCaTb

* @return true mpH YyCHENHOM 3aBepleHUH
=
SGLIB_API bool WriteCache( const char* aFileName, bool overwrite, SGNODE* aNode,

const char* aPluginInfo );

/**
* ®yHxuuga ReadCache

* cuuThiBAeT OUHAPHBIHE Gadn ksma U cosmaeT mepeBo SGNODE

* (@param aFileName - uMg OuHapHOro dakia Xsma OiId CUYUTHIBAHUI
* @return NULL npu cfoe, B ciayuae ycCIexa — BO3BpamaeT ykasaTelb Ha
* ys3en BepxHero ypoBHd SCENEGRAPH;
* ecnu MoHamoOUTCd, STOT y3el MOXHO CBd3aTh C obonouko# IFSG_TRANSFORM
* ¢ nomombio dyHkUMKH IFSG_TRANSFORM: :Attach () .
*/
SGLIB_API SGNODE* ReadCache( const char* aFileName, void* aPluginMgr,

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

/**
* dyHxkuud WriteVRML

* BamuChIBAeT MNepenaHHbH y3el M ero mgouepHHe y3ubel B dann VRML2

* @param filename - uMa daHna OId 3aNUCH
* (@param overwrite — ponxeH ObBITb YCTAHOBIEH B HCTHHY, UYTOOBl NIepe3anucaThb
* cymecrtTByomui dara VRML
* @param aTopNode - ykasaTenb Ha o6wekxT SCENEGRAPH, mnpencraBngiomud cueny VRML
* (@param reuse — HONXeH OBITb YCTAHOBIEH B HCTHUHY, HOId HCIOIb30BaHUIL
* cBoricTB VRML DEF/USE
* @return true mpu YCHIENHOM 3aBEepleHUH
*/
SGLIB_API bool WriteVRML ( const char* filename, bool overwrite, SGNODE* aTopNode,
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bool reuse, bool renameNodes );
// TNPUMEYAHUE: cnepyiomue OYHKLHYU HCHOONbL3YIOTCHE COBMECTHO Oid co3maHud cbopxu VRML,
// xoTopad MOXET HCIONb30BAaTh HECKONbLKO OBBLEKTOB OiId XKaxmoro SG*—kmacca.
// B OOBIUHOM CHIydYae HOJIXHO OBITh Tak:
// 1) BmizoB ¢yHkuuu ’'ResetNodelndex ()’ mnna cbpoca rnobanbHOIO HHIEKCA HMEH Y3IOB;
// 2) mmd Xaxmoro ykasaTend MOOeNH, MNONyuYeHHOro c mnowmombio ’S3D_CACHE->Load()’,
// eIHUHOXIbl BhI3BEIBAeTCd ’'RenameNodes ()’ TaxuM o06pasoM OOCTHUrAIT TOro, YTOOH
// BCe YB3Ibl, MOJIYYEeHHbBE H3 BEIXOOIHOIO dalna, HMEeNnH YyHHUKAIbHBE HMEeHa.
// ®dyuxuugd RenameNodes () IepeHUMEeHOBHIBAET IONYUYEHHBEIH y3el M BCe ero LNoYepHHEe
// y3ubl. CBY3aHHBIE Y3Ibl OCTAlTCHd 6e3 HM3MeHeHWH. Hcrnonb3oBaHWe ykaszaTend,
// nonyudyeHHoro usa oyukuuu ’'S3DCACHE->Load()’, nosBondeT y6eOHTbCH B TOM, YTO
// BCe [OOuUEpHHEe Y3INBl, IO OTHOWEHHI K IIoclenHeMy, OyIyT HMMEeTh yHHKAlbHBEIE HMEHA;
// 3) ecnu SG*-pmepeBo cospmaHo HezaBucumo oT S3DCACHE->Load (), TO HONbL30OBATENb
// OONXeH BEI3BATb RenameNodes () kxak MNOIOXeHO, 4TOOBl OOECHNeu’uTb BCE Y3IIBI
// YVHUKATbHBIMH HMEHAaMH;
// 4) cosmaTh CTPYKTYypy COOpPKH MYyTEM CO3IOaHHd HOBOro ysna IFSG_TRANSFORM, kak
// nonaraeTcd ONd KaxOoro SK3eMINdpa KOMIOHEHTOB; 6a30BYyI0 MOLENb KOMIIOHEHTA,
// Bo3Bpamaemyo oéyukuuerr S3DCACHE->Load (), MOXHO OOBGABUTH K OAHHOMY Y31y
// IFSG_TRANSFORM c mnomomsio 'AddRefNode () ’;
// 5) y6enuTbCd, 4YTO BCe HOBBEe y3nbl LFSG_TRANSFORM nmo6aBleHBl B KaueCTBEe ONOYEPHUX
// K Y3y BEpxHero yposHd IFSG_TRANSFORM, NOOTOTOBHUB €ro, TakuM o6pasoM, K
// DanbHEeHIeMy [IePEeHMEeHOBAHHUID M 3allUCH;
// 6) BeI3BaTh RenameNodes () nng ys3na COOPKH BEPXHErO YPOBHI;
// 7) BmBBaTh WriteVRML () B OOHIUHOM [IOpdnXxe, C napaMerpoM renameNodes = false,
// yTOOBl 3aNKMCaTh BCIO CTPYKTypy cbopkxu B omnuH VRML-dahm.
// 8) BEICBOOOOHUTBL IIaM4Th, ynanus Bce IFSG_TRANSFORM nepeMeHHbEE U OOBEKTH MPOUUX
// SG*-xnaccoB, XOTOpble OBUIM CO3IOAaHBl HCKIIOUHTENILBHO NId 3alHCH TAHHBIX.
/ * %
* &yHxkuud ResetNodeIndex
* cbpacelBaeT rnofanbHbele HHOEKCH SG*—-xnacca
*
* @param aNode - MoxeT ObvITb nob6bIM nomxomamuMm SGNODE
*/

SGLIB_API void ResetNodelIndex ( SGNODE* aNode ) ;

/*k*k

*
*
*
*

*

*/

®yHxUHUd RenameNodes
[IEPEeUMEHOBEIBAET y3€l U ero IOOUEepPHHEe Y3Ibl B COOTBETCTBHHM C TEKVIHUMHU

3HAUEHUIMU rNoBanbHBIX HHOEKCOB SG*-kmacca

@param aNode - y3en BepPXHEro ypOBHM

SGLIB_API void RenameNodes ( SGNODE* aNode ) ;

/**

*

$yuxuug DestroyNode
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* ymandeT NepemaHHeH ysen SG*—kmacca. 9Ta PyHKLHI HO3BOndeT Ges30macHO
* ymandrTs SG*-yanbl, He npuberas X CBE3BIBAHHIO C COOTBETCTBYOmEHN
* IFSG*-060N0OYKOH.
*/
SGLIB_API void DestroyNode ( SGNODE* aNode ) ;

// TIPUMEYAHUE: crnepyoumue OYHKLHHU OONErvyaioT CO3maHHe U yHaleHHe CTPYKTYD

// DAHHBIX 0OI9 PEHIEPHHTA

/**
* ®dyHkUUa GetModel
* coapaér npencrasneHue S3DMODEL png aNode (uucTele maHHeBle, 6e3 npeobapa3OBaHHH)
*
* @param aNode — y3emn, KOTOPHIM HYXHO OpeobpaszoBaTh B npencraBienue S3DMODEL
* @return - BoO3BpamaeT npelcTaBneHde S3DMODEL B cnyuae ychnexa, HHaue — NULL
*/

SGLIB_API S3DMODEL* GetModel ( SCENEGRAPH* aNode ) ;

/**
* &yuxkuuga Destroy3DModel
* ocBofoOXOmaeT NaMdaTh, 3aHHMaeMyl CTPykTypod S3DMODEL M cchulaeT ykasaTelb
* CcTpykTypel Ha NULL
*/
SGLIB_API void Destroy3DModel ( S3DMODEL** aModel );

/**
* @ynHxuug Free3DModel
* ocBofoxmaeT MNaM4dTh, 3aHHMAEMylO OAHHBIMH CTPYKTypbl S3DMODEL
*/

SGLIB_API void Free3DModel ( S3DMODEL& aModel );

) xx
* &yuxuug Free3DMesh
* ocBofoOXmaeT MaMdTh, 3aHUMAEMYIO OAHHBEIMH CTPYKTypbel SMESH
*/

SGLIB_API void Free3DMesh ( SMESH& aMesh );

Jxx
* &yHxuuda New3DModel
* coamaéT M HHHLHAINU3HUPYeT CTPYKTypy S3DMODEL
*/

SGLIB_API S3DMODEL* New3DModel ( void );

/**
* dyuxuud Init3DMaterial
* HMHHULHaAIHU3UPYeT CTPYKTypy SMATERIAL
*/
SGLIB_API void Init3DMaterial ( SMATERIAL& aMat );




Ilnaruner KiCad 34 /34

/xx
* dynuxuug Init3DMesh
* coamaé€T M HHHLHAIHU3HUPYEeT CTPYKTypy SMESH
*/
SGLIB_API void Init3DMesh ( SMESH& aMesh );
i

[Ipumeps! peansHOro ucrions3zoBaHusa API rpaca criens MoxHO mocMoTpeTs B mpumepe 3D-mmarnia DEMO2 1 B MCXOAHBIX KOfIaX
KiCad — 3D-rutarunst aiist padotsl ¢ daiiamu B popmarax VRML1, VRML?2 u X3D.
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