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Beenexue

KnueHTtckas bubnmorteka gns arpernposaHust 60nbWNX OAHHbLIX:
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HoBble 3aka34nky — aHaNTUKK

Kak nogaepxatb TOT xe unTtepdeiic, Ho Ha Python gns HoBbix
3aka34ukoB?
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MoeTopeHune Bceii noruku obpabotku Ha python
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BunanHrun

BunauHrn (06Bsi3kn) — MexaHN3MBbl, KOTOpPbIE MO3BOJISIOT UCMO/L30BATH
0OBEKTbI, HAMMCAHHbIE HA OAHOM $5i3bIKE MPOrPaMMUPOBAHNS, B KOAE,
HaNMCaHHOM Ha [PYrom s3blKe.

OpaHa 6ubnunorteka + o06EpTka ans nHtepdeiica Ha python
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Kak Morna 6bl BbIrNsageTb CTPyKTypa € buHanHramu
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AKTyanbHOCTb

Mpobnema: kak nopaepxueath BUHAMHIM eanHOODBpa3Ho 1 6e3 3aTpaT
ans paspabotumka?

@ BocTtpeboBaHHOCTb: noaaep)xka bubnnoTeku arperauun 10ros ans
aHAaNUTUKOB B AHAeKce; HeobXOANMOCTb BbICTPLIX BblYUCIEHNT

© HepelEéHHOCTb: CyLLeCTBYIOLINE PELLEHUS HE aKTyaslbHbl AJis)
cBexux ctaHpgaptoB C++, cnoxxHas HacCTpolika U BHeApPEHNE
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Llenb paboTbi

Peanusauus dpelimeopka 415 aBTOMaTUYECKOl reHepaunm bBUHAUHros
noeepx C++ 6ubnuotek gna Python-nHtepdeiicos B cooTBeTCTBMU CO
CNesyoWwmuMn KpUTEPUSMU:

© BxopaHble gaHHble:

@ CnnCoK nanok, B KOTOPbIX pacnosaratotes .h-daiinbl ¢ nHTepdeiicom
@ HasBaHMe BXOAHON bubnnoTekn

@ BbixoagHble gaHHbIE: CreHepupoBaHHbIii .so-chaiin ¢ python-mopynem
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[locTaBneHHble 3a4a4u

© l3yunTb BapmaHTbl AN CUHTAKCUYECKOrO aHann3a KJiaccoB u
yrkuuii Ha C++

@ W3zyunTb BapuaHTbl 45 CO34aHNS U reHepauuy BUHOUHIOB
© Peanuzosatb Bce nornyeckne Yactu 4yactu dpeiiMBoOpKa

@ [lpoTtecTnpoBaTb HanMWCaHHOE NMPUJIOXKEHUNE C Pa3HLIMU CLEHAPUSIMU
NCNONb30BaHMS U pasHbiMu obbekTamun B C++ Kope
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OB30P
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CyuiecTBytolimne peLieHuns

© CythonWrapper
@ OTCYTCTBUE NOJAAEPXKKN TFeHeEPaLnUnN 3aBUCNMbIX Mop,yne|7|
@ OTCYTCTBUE MOALEPXKKN CTaHAAPTHON 6nbanoTekun: ymHbie ykasartenu,
KOHTelHepbl
@ OTCYTCTBUE MOAAEPXKKU — MOCAEAHU KOMMUT B peno3utopuii 6 ner
Ha3apg

@ Binder

@ py4Hast KOMNUIALNS CreHepUPOBaHHbLIX BUHANHIOB — NOJIHOE
OTCYTCTBUE NOAAEPXKKN cucTeM cBOpOK, U3-3a 4ero HeT rmbkocTu ans
npoekTos nog pastbimu cuctemamu (CMake, ya.make)

@ py4Hasi n fonras KOHpUrypaumsi: SsBHOE yKasaHue HeObXoAUMbIX
0bBEKTOB A1 reHepauun — He NoAXOAUT Anst bonbwunx 6ubnnoTek
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Cuntakcnyecknii ananuns C+-+-koga

LLVM LibTooling — 6ubnuoteka ot cosgaTenein komnunsatopa Clang,

NO3BOJIAOLLAS MNCATh NPON3BOJIbHbIE UHCTPYMEHTHI AJIS KOAA, Hanpumep
— ananm3 AST.

o [oapobHas gokymeHTaLums

@ MHoxecTBo npuMepoB NCNOJIb30BAHUA
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BubnnoTeka ans bUHANHIOB

Ons 6bunanHros 6ein Beibpan dpeiimeopk pybindl1

[Mntocel:
@ [lpoctoTa onncaHus buHgnHros

o [Mopaepxxka oTHoCUTENbHO CBEXNX 06bekTOB C++ (yMHbIE
ykasartenn)

@ Header-only
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[MprMep co3maHnst NPOCTOro MOAYNsSt C OLHON (DYHKLMED

#include <pybind11l/pybindill.h>

int add(int i, int j) {
return i + j;

3

PYBIND11_MODULE (example, m) {

m.doc() = "pybindll example plugin"; // optiomnal
module docstring

m.def ("add", &add, "A function that adds two
numbers") ;
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[Mpumep reHepaunn koma

o npOCTOTa NCNONb30BaHUA — FeHepaunsa CTpokK

@ Het BHewHux 3aBucuMocTeli

// m.def ("foo", &foo)
void FoundFunction(const FunctionDecl* function)
override
{
functions_.emplace_back(std::format (
"\n\tm.def (\"{}\", &{})",
function->getNameAsString (),
function->getNameAsString ()
D)
}
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ApxnTekTypa Nporpammbl

Monyyenue
uHcbopMaLmi o
HeoBXoAMMBIX
Knaccax u qyHKumax
n3 AST

leHepauus pybind koga

pyoindtt | e

A " 1 C6opka
CreHepnpoBaHHOTO
C a ke pybind kopga
v

Wcnonb3osaHne
6ubnuoteku B
python kone
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IIPOrPAMMHAS YACTD
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[lporpaMmHas 4acTb

Bcero 4 ocHoBHbIX 0bbekTa B nmporpamme:

@ RunGen

@ HeaderManager
© ObjectFinder
@ Generator
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RunGen

To4yka Bxofa B NporpaMmy, NPUHUMAtOLLLAsi KOHTEKCT UCMONHEHNS.

HasHnaueHue: ceasbiBaeT Mexay coboli 06bekTbl, kKoHbUrypupyet obxog
AST, 3anyckaeT reHepauuio.
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HeaderManager

BcnomoraTensHbiil knacc, Heobxoanmblii ans obxoga .h-cpaiinos ¢
nHTepdeiicom brubanoTekn.

HasHnaueHue: nonydyeHne abcontoTHeix nyTeit fo caiinoe ¢ uHtepdeiicom
n cnucka include-chaiinos

HeaderManager (const std::vector<std::string>&
source_dirs) ;

const std::string& GetIncludes () const;
const std::vector<std::string>& GetHeaders() const;
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Knacc, peanusytowuii nHtepdeiic obpabotkn anementa n3 AST.
XpaHuT B cebe koHTeKCT obxopaa.

Hasnauenue: dbunbtpayus, knaccudukaums u nepeaada 8 Generator
ouepefHoro obbekta us AST.

ClassFinder (const std::string& outputPath, const

std::string& moduleName, const HeaderManageré&
headerManager) ;

virtual void run(const MatchFinder::MatchResult&
result) override; // object from AST
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Generator

Knacc, peanusytownii 1oruky reHepauumn koga.
XpaHuT B cebe KOHTEKCT reHepauuy AN KaXKAoro nosy4eHHoro obbekTa.

Ha3naueHue: nony4vaet ouvepegHoii obbekT n3 AST, onucbiBaeT
BUHONHIM, reHepUpyeT NCMONHSEMbIA dhaiin.

void FoundRecord(const CXXRecordDecl* record) ;

void FoundConstructor (const CXXConstructorDeclx* ctor);

void SetDefaultConstructor (const CXXRecordDeclx*
record) ;

void FoundField(const FieldDeclx* field);

void FoundMethod (const CXXMethodDecl* method) ;

void FoundFunction(const FunctionDecl* function);
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BsanmopeiicTerne obbekToB

Red - B3auMo4eRcTBNE BHY TP MpOrpamMMbl reHepaLan
Blue - MNepepadva reHepaTopy 06bekTos 5o BpeMA ofxona AST
Green - eHepald 6VHAMHTCB
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TecTupoaHue

@ HanucaHa TectoBasi bubnnoTteka nog pasHble cueHapuu BUHANHIOB

@ [lns tectnposaHusi python-moayns eeibpan cpelimopk pytest

// simple class in test_lib
class A {
public:

int third{0};

private:
void bar () ;

};

import py_test_1lib

def test_simple_class():
a = py_test_1lib.A()
assert a.third ==
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TecTupoaHue

@ [llpocTble knacchl (kak Ha NpeablgyLieM crainge)
@ Cratnyeckue dyHkuUNM

© STL-koHTeliHepbl

@ HacnepoBaHne, MHOXECTBEHHOE Hac/iefOBaHNE
© AHnHOTauuUM gNs UrHOPMPOBaHUS ObbEKTa

O Tleperpyska mMeTofoB 1 PyHKLWI

@ BnoxeHHble CTPYKTYpbI

@ Heiimcnelicol
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PesynbTathl

©Q W3zyueHbl bubnuotekn ans cosgaHus buHanHros — eeibpar pybind11

@ l13yyeHbl BapnaHTbl 4151 CMHTAKCUYECKOTO aHaIN3a KaaccoB u
dyHkunit Ha C++ — Bbibpan LLVM LibTooling

© PpeiiMBOpK peannsoBaH 1N NPOTECTUPOBAH

Ceepx nnaHa: noajepxaHa cucrema cbopkmn ya.make
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CIIACUBO 3A BHUMAHUE!
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