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PacwunpeHue && BCcTpanBaHue

Extending && embedding

® Extending Python ® Embedding Python
® Bbizos C 13 Python ® Bbizos Python ns C

* SWIG ® BpPYYHYIO

¢ Boost.python ® Pyrex

¢ distutils ¢ Boost

® Pylnline

® Pyrex

¢ Ctypes

® Weave

¢ |nstant



Extending || embedding
PacwupeHue || BcTpanBaHue

J HEVE SEIECTEDR FED THERE 75 ONIF OFE
CORERCT CHOTCES
DO NOT IGNORE OR YOU MAY DIE!!!

® llcnonb3ynte BCTpamBaHUe TOMNbKO eCu:

Bam HyXXeH orpaHuU4eHHbIN CKPUNTOBLIN A3bIK B MporpaMmmMax Ha
C vrm C++

Bam HyXXHO, 4TOObI Balla nporpamMmma Oblina nokasaHa B
npoLeccax Kak «kmyproga», a He Kak «python»

® Bo Bcex oCTalibHbIX Crny4Yasax paclupsTb MATOH fy4lle
® MaHTtpa nutoHucrta: extend, don't embed


http://www.yellow5.com/pokey/
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Pacwupsaem!
® C rnomoLlbo 4Yero? ® 3ayem?
SWIG HoBas
Boost.python (PYHKLMOHANbHOCTb
distutils Yyxxne API
Pylnline [Nopaepxka yxe
Pvre HanMcaHHOro Kkoaa
e (legacy code)
ctypes
CkopocCTb
Weave

Tpebyemasa namMsaTb
Instant peLY



Tou4ku pacwumpeHusa B python

® Moaynu ® MHoro Touek
Python libraries (.pyd) paclnpeHnd:
ctypes SWIG
® Tunol Pyrex
® Knaccebl BPYHAYIO
® HnanHbl (inlines)
Pylnline
Weave

Instant




Pylnline

import Pylnline, __main__
m = Pylnline.build(code=""
double my _add(double a, double b) {
return a + b;

targetmodule=__main__, language="C")

print my_add(4.5, 5.5) # Should print out
"10.0"




Instant

from instant import inline
add_func = inline("
double add(double a, double b){
return a+b;
1)

print "T)he sum of 3 and 4.5is ", add_func(3,
4.5

from instant import inline_with_numpy
c_code =""
double sum (int n1, double* array1){
double tmp = 0.0;
for (inti=0; i < n1; i++) {
tmp += array1][i];
}

return tmp;

}

sum_func = inline_with_numpy(
c_code, arrays = [['n1', 'array1']])

a = numpy.arange(10000000)

a = numpy.sin(a)

sum1 = sum_func(a)



Weave

import inline_tools

def c_sort(adict):
code =""

py::list keys = adict.keys();

py::list items(keys.length());

keys.sort();

PyObject* item = NULL,;

int N = keys.length();

for (inti=0;i<N; i++)

{
item = PyList_Getltem(keys, i);
item = PyDict_Getltem(adict, item);
Py_XINCREF(item);
PyList_Setltem(items, i, item);

}

return_val = items;

return inline_tools.inline( code, ['adict])

def sortedDictValues1(adict):
items = adict.items()
items.sort()
return [value for key, value in items]

def c_sort2(adict):
code =""
py::list keys = adict.keys();
py::list items(keys.len());
keys.sort();
int N = keys.length();
for (inti=0;i<N;i++)
{
items[i] = adict[int( keys][i] )];

}

return_val = items;

return inline_tools.inline(code, ['adict], verbose=1)

def sortedDictValues2(adict):
keys = adict.keys()
keys.sort()
return [adict[key] for key in keys]

def sortedDictValues3(adict):
keys = adict.keys()
keys.sort()
return map(adict.get, keys)



Kak Obl Bbirnsaen
Python-kog Ha C

® [lyctb Ha Python y Hac ecTb
crieayoLwmnm goparMeHT:

modname = "test"
mod = __import__(modname)
rslt = mod.doit("this is a test")

® Torga aHanornyHbin Kog Ha C
byaeT BbIrnaaeTb NPUMEPHO
crnegytowmm obpasom:

#include "Python.h"
int main(int argc, char* argv[])
{
long answer;
PyObject *modname, *mod, *mdict, *func, *stringarg,
*args, *rslt;
Py _Initialize();
modname = PyString_FromString("test");
mod = Pylmport_Import(modname);

if (mod) {
mdict = PyModule_GetDict(mod);
func = PyDict_GetltemString(mdict, "doit");
/* borrowed reference */
if (func) {

if (PyCallable_Check(func)) {

stringarg = PyString_ FromString("this is a test");
args = PyTuple_New(1);
PyTuple_Setltem(args, 0, stringarg);
rslt = PyObject_CallObject(func, args);
if (rslt) {

answer = PyInt_AsLong(rslt);

Py XDECREF(rslt);
}
Py _XDECREF(stringarg);
Py XDECREF(args);

}

Py XDECREF(mod);

Py _XDECREF(modname);
Py_Finalize();
return O;



Pyrex

® Pyrex — A3blk C CUHTAaKCUCOM, MOXOXNM Ha python,
KOTOPbIN KoMnunupyeTcs B kog Ha C.

# simple pyrex sample

import string

def formatString(object s1, object s2):
s1 = string.strip(s1)
s2 = string.strip(s2)
83 = '<<%s||%s>>' % (s1, s2)
s4=s3*4
return s4




Ewe oauH npumep pyrex :

cdef primes(int kmax):
cdefintn, k, i
cdef int p[1000]
result =]
if kmax > 1000:
kmax = 1000
k=0
n=2
while k < kmax:
i=0
while i <k and n % p[i] <> O:
i=i+1
ifi ==k:
plk]=n
k=k+ 1
result.append(n)
n=n+1
return result

def showPrimes(int kmax):
plist = primes(kmax)
for p in plist:
print '‘prime: %d' % p

# line 14
# line 15
# line 16

}

dparmeHT Koga Ha C

[* "ProjectsA:Python:Pyrex:Demos:primes.pyx":14 */
(__pyx_v_p[__pyx_v_k]) = _pyx_v_n;

[* "ProjectsA:Python:Pyrex:Demos:primes.pyx":15 */
__byx_v_k=(_pyx_v_k+1);

[* "ProjectsA:Python:Pyrex:Demos:primes.pyx":16 */
__pyx_1 =PyObject_GetAttrString(__pyx_v_result, "append");
if !__pyx_1)goto _ pyx L1;

__pyx_5 =PyiInt_FromLong(__pyx_v_n);

if (!__pyx_5)goto _ pyx L1;

__pyx_6 =PyTuple_New(1);

if !__pyx _6)goto __ pyx L1;

PyTuple_SET ITEM(_ pyx_6, 0, _ pyx_5);
__pyx_5=0;

__pyx_5 = PyObject_CallObject(__pyx_1, __pyx_6);
if !__pyx 5)goto  pyx L1;

Py _DECREF(__pyx_6); _ pyx 6 =0;

Py DECREF(__pyx_5); _pyx 5=0;

goto  pyx L7;

pyx_L7:;



Pyrex gpna Win32API

ctypedef unsigned long DWORD
ctypedef unsigned int UINT
ctypedef void *HANDLE
ctypedef HANDLE HWND
cdef extern from "memory.h":
void *memcpy(void *, void *, DWORD)
cdef extern from "windows.h":
int OpenClipboard(HWND hWndNewOwner)
int EmptyClipboard()
HANDLE GetClipboardData(UINT uFormat)

HANDLE SetClipboardData(UINT uFormat, HANDLE
hMem)

int CloseClipboard()
void *GlobalLock(HANDLE hMem)

HANDLE GlobalAlloc(UINT uFlags, DWORD
dwBytes)

int GlobalUnlock(HANDLE hMem)
from win32con import CF_TEXT, GHND

def SetClipboardText(text):
return _SetClipboardText(text, len(text))

cdef _SetClipboardText(char *text, int textlen):

cdef HANDLE hGlobalMem
cdef void *IpGlobalMem
hGlobalMem = GlobalAlloc(GHND, textlen+1)
IpGlobalMem = GlobalLock(hGlobalMem)
memcpy(lpGlobalMem, text, textlen+1)
GlobalUnlock(hGlobalMem)
if OpenClipboard(<HWND>0):
EmptyClipboard()
SetClipboardData
CloseClipboard()

def GetClipboardText():

cdef HANDLE hClipMem

cdef char *p

text=""

if OpenClipboard(<HWND>0):
hClipMem = GetClipboardData(CF_TEXT)
p = <char *>GlobalLock(hClipMem)
if p:

text=p

GlobalUnlock(hClipMem)
CloseClipboard()

return text



000
0000
0000
o000
- o0

ctypes ona Win32API °

from ctypes import * def SetClipboardText(text):

from win32con import CF_TEXT, GHND buffer = c_buffer(text)

OpenClipboard = windll.user32.0penClipboard bufferSize = sizeof(buffer)

EmptyClipboard = windll.user32.EmptyClipboard hGlobalMem = GlobalAlloc(c_int(GHND),

GetClipboardData = windll.user32.GetClipboardData c_int(bufferSize))

SetClipboardData = windll.user32.SetClipboardData GlobalLock.restype = c_void_p

CloseClipboard = windll.user32.CloseClipboard IpGlobalMem = GlobalLock(c_int(hGlobalMem))

GlobalLock = windll.kernel32.GlobalLock memcpy(IpGlobalMem, addressof(buffer),

c_int(bufferSize))
GlobalUnlock(c_int(hGlobalMem))
if OpenClipboard(0):
EmptyClipboard()
. . SetClipboardData(
deftggtzc lipboardText(): c_int(CF_TEXT),
if OpenClipboard(c_int(0)): c_|nt.(hGIobaIMem))
hClipMem = GetClipboardData(c_int(CF_TEXT)) CloseClipboard()
GlobalLock.restype = ¢c_char_p

GlobalAlloc = windll.kernel32.GlobalAlloc
GlobalUnlock = windll.kernel32.GlobalUnlock
memcpy = cdll.msvcrt.memcpy

i i if_name__=='__main__"
text = GlobalLock(c_int(hClipMem)) IT_name__ == _main__
GlobalUnlock(c_int(hClipMem)) i C_ilspclsytg_st tt)ext nglppted
CloseClipboard() print GetClipboardText()

# replace it

t text
return tex SetClipboardText("[Clipboard text replaced]")

print GetClipboardText()
# display new clipboard



Boost.python :

#include <boost/python.hpp> >>> import hello
using namespace boost::python; >>> print hello.greet()
hello, world
char const* greet()
{
return "hello, world";
}

BOOST _PYTHON_MODULE(hello)

{
def("greet", greet);



SWIG

%module example

o

/* Includes the header in the wrapper code */
#include "header.h"

Yo}

/* Parse the header file to generate wrappers */
%include "header.h "

® Kak Bbl noHanun, SWIG — cpeacrtso
ans caMbix 6e3HageXHbIX NTEeHTSEB.




SWIG noapepxuBaeTt
aaxe waodnoHbl C++!

// pair.i - SWIG interface
%module pair

%of

#include "pair.h"

Yo}

// lgnore the default constructor
%ignore std::pair::pair();

// Parse the original header file
%include "pair.h"

/I Instantiate some templates
%template (pairii) std::pair<int,int>;
%template (pairdi) std::pair<double,int>;




Distutils build script

# Build using the command:
# setup.py build_ext --inplace
#
from distutils.core import setup
from distutils.extension import Extension
from Pyrex.Distutils import build_ext
setup(
name = 'clipboard’,
ext_modules=][
Extension("clipboard"”,
["clipboard.pyx"], libraries=["USER32"]),
],
cmdclass = {'build_ext": build_ext}

)




BbizoB Python ns C

#include <Python.h>

int main(int argc, char *argvl[])

{

}

Py _Initialize();
PyRun_SimpleString(
"from time import time,ctime\n"
"print 'Today is',ctime(time())\n");
Py Finalize();
return O;




Pure embedding

#include <Python.h>

int main(int argc, char *argv[])
{
inti;
if (argc < 3) {
fprintf(stderr,"Usage: call pythonfile funcname\n");
return 1;
}
Py_Initialize();
pName = PyString_FromString(argv[1]);
/* Error checking of pName left out */

pModule = Pylmport_Import(pName);
Py_DECREF(pName);

if (pModule !'= NULL) {
pFunc = PyObject_GetAttrString(pModule, argv[2]);
if (pFunc && PyCallable Check(pFunc)) {
pArgs = PyTuple_New(0);
pValue = PyObject_CallObject(pFunc, pArgs);
Py DECREF(pArgs);
if (pValue '= NULL) {

printf("Result of call: %Id\n",
PylInt_AsLong(pValue));

Py_DECREF(pValue);
}

}

else {

}

Py _DECREF(pFunc);

Py DECREF(pModule);
PyErr_Print();
fprintf(stderr,"Call failed\n");
return 1;

else {
if (PyErr_Occurred())

}

PyErr_Print();

fprintf(stderr, "Cannot find function \"%s\"\n", argv[2]);

Py_XDECREF(pFunc);
Py_DECREF(pModule);

else {

PyErr_Print();

fprintf(stderr, "Failed to load \"%s\"\n", argv[1]);

return 1;

Py_Finalize();
return O;



Numeric python

UTto BbicTpee, (1), (2), unn (3)7?

(1) a=[[0 foriin xrange(10)] for j in xrange(10)]
#10000 loops, best of 3: 35.6 usec per loop

(2) a=1[[0]*10 for j in xrange(10)]
#100000 loops, best of 3: 13.2 usec per loop

(3) import Numeric as N
a = N.zeros((10, 10), N.Int32)

#100000 loops, best of 3: 4.27 usec per loop

(4) a=1[0]*10]*10 #fast, but wrong variant
#100000 loops, best of 3: 2.02 usec per loop

(B BapnaHTe (4) cosgaeTtcs 2 ogHOMEpPHbIX Maccuea, a He 11!)

BbiBoAa:

Ecnu xouelwb 0OUTLCS BbICOKOWM CKOPOCTU — HE MULLKW LUUKIbI caMm,
a UCNonb3yin No-makcumymMy yHKUMK, y>ke HanncaHHble Ha C.

[ToTomy 4TO Nothing can beat a loop written in C :)



Cnacnbo 3a BHMMaHue

Bonpochl croga: yuri@buriy.com



