Python C API




3a4yem?

e PacwwupeHue Python “HatuBHbLIMKN™ MOOYNAMU

o Python - meaneHHbin, C - BbICTPbIN

o [lpumepsbl:
m CTaHgapTHble moaynu: heapq (_heapq), ssl (_ssl)
B NpuBSA3KK K bnbnuotekam: PySide, SciPy u gpyrue

e PaclumpeHune “HaTUBHLIX  NporpamMmm cueHapusmm
Python

o “HaTMBHbIE” MporpamMmmbl HY>XHO nepecobupaTtb, Python - HeT
o Python npouie n rnbye



Python C API

(http://docs.python.org/3.3/extending/)

SWIG

(http://www.swig.org/)

Boost Python
(http://www.boost.org/doc/libs/1_55_0/libs/python/doc/index.htmil)



http://docs.python.org/3.3/extending/
http://www.swig.org/
http://www.boost.org/doc/libs/1_55_0/libs/python/doc/index.html

CaMbIn NPOCTOU NMPUMeEpP

#include <Python.h>

static PyObject * do nothing(PyObject * self) { Py RETURN NONE; }

static PyMethodDef methods[] = {

{"do nothing", do nothing, METH NOARGS, "do nothing function"},
(NULL, NULL, 0, NULL}

[

static struct PyModuleDef module = {
PyModuleDef HEAD INIT, "do nothing",
"do nothing module with do nothing function", -1, methods

[

PyMODINIT FUNC PyInit do nothing(void) {
return PyModule Create (&module) ;

}



Kak cobpaTb?

# file: setup.py
from distutils.core import setup, Extension

mdl = Extension('do nothing', sources = ['example.
c'l)
setup (name = 'do nothing',
version = '1.0",
description = 'Python C API Simplest Module',
ext modules = [mdl])

B TepmunHane:
$ python3 setup.py build
$ sudo python3 setup.py install



He 3abbiBaem nNpo #include <Python.h>

OnunceiBaem QyHKLMN MOOYIS:
0 PyObject * fname (PyObject * self);
0 PyObject * fname (PyObject * self, PyObject * args);
O PyObject * fname (PyObject * self, PyObject * args, PyObject *
kws) ;

Ceoanm dpyHKUUKM B MaccuB PyMethodDef :
o {<umsa pyHKUMM>, <yKasaTenb Ha PyHKUMIO>, <calling conventions>, <doc string>}
o TunudHble calling conventions:
m METH_NOARGS
m METH_VARARGS
m METH_VARARGS | METH_KEYWORDS

Cosgaem CTpyKTypy Moaynst PyModuleDe f

C03ﬂaeM(byHKuMK)PyMODINITiFUNC PyInit <mmMmsa Bamero momyJjis> (void)



YCNOXHUM?

static PyObject * my print (PyObject *self,

{

Py ssize t const len = PyTuple Size (args);
Py ssize t pos = 0;

for (pos = 0; pos < len; ++pos)

{
PyObject * obj = PyTuple GetItem(args, pos)
PyObject * str = PyObject Str(obj);
if (pos != 0) printf ("™ ");
PyObject Print (str, stdout, Py PRINT RAW);
Py DECREF (str);

}

printf ("\n") ;

Py RETURN NONE;

PyObject *args)

.
14

/* 0 for repr */



return None

Py RETURN NONE;

return Py BuildValue("");

Py INCREF (Py None) ;
return PyNone;



YcnoxHum! (1/2)

static PyObject * my print (PyObject *self, PyObject *args)
{

Py ssize t const len = PyTuple Size(args), pos = 0;

if (len < 0) return NULL;

for (pos = 0; pos < len; ++pos)

{

/* npomonxeHue B clepywomen cepumn */

if (printf ("\n") < 0) {
PyErr SetFromErrno (PyExc RuntimeError);
return NULL;

}
Py RETURN NONE;



YcnoxHum! (2/2)

PyObject * obj = PyTuple GetItem(args, pos);

if (obj == NULL) {

PyErr SetString(PyExc RuntimeError, "cannot fetch tuple argument");
return NULL;

if (pos != 0 && printf (" ") < 0) {
PyErr SetFromErrno (PyExc RuntimeError);
return NULL;

if (PyObject Print (obj, stdout, Py PRINT RAW) < 0) {
if (!PyErr Occurred())
PyErr SetString (PyExc RuntimeError, "print failed");
return NULL;



ObpaboTka oLnbOoK

e [Ina coyHKumn Bo3spatlatowmnx ykasarens (PyObject *) NULL - owmbkal (PyTuple GetItem)
e [Ins cpyHkumn BosBpallarowmx Yncno (Py_ssize t, int n 14) cMoTpeTb LOKYyMeHTauumto!

e PyErr SetString(PyObject * type, char const * message) - Opocutb
NCKIK4yeHne
® PyErr SetFromErrno (PyObject *) - BpoCnUTb UCKITIOYEHME U3 errno

e PyErr NewException (char const * name, PyObject * base, PyObject *
dict) - co3gaTb HOBbIN 3KCEMLWEH, TUMUYHBIN BbI30OB:
0 PyObject * err = PyErr NewException (“module.exception”, NULL,
NULL) ;
® PyErr_Occurred () — npoBepUTb MPOU3OLUIIO I UCKITKYEHUE, N KaKoe NMEHHO

e Cnucok cTaHOapTHbIX 3KcenweHoB 3aechk: http://docs.python.org/3.0/c-api/exceptions.
html#PyErr NewException



http://docs.python.org/3.0/c-api/exceptions.html#PyErr_NewException
http://docs.python.org/3.0/c-api/exceptions.html#PyErr_NewException
http://docs.python.org/3.0/c-api/exceptions.html#PyErr_NewException

Co3aaHue KnaccosB

o CO3,£l,aeM CTPYKTYPY XpaHALLYHO OaHHbIE:
typedef struct {
PyObject HEAD
int ival;
} MyNewIntObject;
o COS,EI,aeM CTPYKTYPY ONnnmcCbiBarOLyrO TUI.
PyTypeObject MyNewIntType = {
PyVarObject_HEAD_INIT(NULL, 0)
I
o ,El,o6aan=|eM TN B MOAYJ1b.

if (PyType Ready(type) < 0) return NULL;
Py INCREF (type)
PyModule AddObject (module, "MyNewInt", (PyObject *)type);



CtaHOoapTHble MeToabl

PyTypeObject * type = &MyNewIntType;

type->tp name = "myc.MyNewInt";

type->tp basicsize = sizeof (MyNewIntObject) ;
type->tp flags = Py TPFLAGS DEFAULT;
type->tp new = PyType GenericNew;

type->tp doc = "New Int Type";

type->tp init = (initproc)MyNewInt init;
type->tp repr = (reprfunc)MyNewInt repr;
type->tp str = (reprfunc)MyNewInt repr;

type->tp hash = (hashfunc)MyNewInt hash;



static int MyNewInt init (MyNewIntObject *self,
PyObject *args,
PyObject *kwargs)

self->ival = 0;

if (!PyArg ParseTuple(args, "|i:MyNewInt. init ()", &self->ival))
return -1;

return 0;

static PyObject * MyNewInt repr (MyNewIntObject *self)
{ return PyUnicode FromFormat ("%i", self->ival); }

static long MyNewInt hash (MyNewIntObject *self)
{ return (unsigned)self->ival; }



HecTtaHgapTHble MeTOAbI

static PyObject * MyNewInt dump (MyNewIntObject *self)

{
printf ("$d\n", self->ival);

Py RETURN NONE;

static PyMethodDef MyNewIntTypeMethods[] = {

{"dump", (PyCFunction)MyNewInt dump, METH NOARGS, "dump value"},

{NULL, NULL, 0, NULL}
b g

type->tp methods = MyNewIntTypeMethods;



BcTtpanBaHue Python

#include <Python.h>
int main(int argc, char *argv([])
{
PyObject * module = NULL;
Py Initialize();
PySys SetPath (L".");
module = PyImport ImportModule (argv[1l]);
if (module == NULL && PyErr Occurred()) PyErr Print();
Py XDECREF (module) ;

Py Finalize();

return 0O;



python3-config --cflags

python3-config --ldflags



Q&A




