Boost.PythonO 0 0 0 0O O

exeal

20220 010 010






HRN

01

O
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10
1.11
1.12
1.13
1.14
1.15

020

[EEN

ERN

0
UOODOODOO . e e e e e e e e e e e e e e e
0

N
O
N
Boost.Python[d NumPy[l . . . . . . . . o e e e e e e e e e
I O
Boost.Python DO O OO OOOOOOOO . .ttt e e e e e e e e e
BoostPython OO0 . . . . . o o e e e e e e e e
N
TODO OOD .. e e e e e e e e e e e e e e e e e e

46

56
279
281
282
298
325
326
331
334
340
344
344

347

349






Boost.PythonO OO0 OO

David Abrahams
Stefan Seefeld
Copyright AI'2002-2015 David Abrahams, Stefan Seefeld

Distributed under the Boost Software License, Version 1.0. (See accompanying file LICENSE_1_0.txt or copy
at http://www.boost.org/LICENSE_1_0.txt)

O0:

ooooooo

OO0 BoostPython OO OO ODODOODOOODOOOOOOOOOOOOOOOOOOOOOO 1.78.0000
gogboobobooobooboobboob

gbobobooooooboooboobobobooo

Python DO O DOOO00ODOO0OODOOOOODOOODODOOODOOOO

Oo00000ooooooooOOoCcOo0o0O0000ooooooOO0Ob00b0OBoestO0O0O0O0O0O0OODOODO
ooooDo

O000O0000000000 pathname 000000000
oboooooooooboOoooooooooOooobooOooon

0000000 exeadl DOODODOOODO



http://www.boost.org/LICENSE_1_0.txt
http://www.boost.org/libs/python/doc/
http://twitter.com/exeal




010

HRN

Boost.Python 0 00 OO O Boost.Python 0 OC++ 0 Python 0000000000000 00O0O0O0O0O0O0O0OO
000 C+ 0000000000000 00DoOO0ooOg

0000000

O00O0O0COO0ODOO

ooooooooooooon

O000O0O00O0DOO

* C++000 PythonO OO O

OO0O0O0O

0000000

«C++0000 PythonOOODOOODODO
«C++0000000 PythonOODOOOOOOOOOOOOO
0000O0COOODOOOOO

000000000 0O0OBoost Consulting 0 0 OO Lawrence Livemore National Laboratories 0 0 000 00O
Lawrence Berkeley National Laboratories 0 Computational Crystallography Initiative 00000000


http://www.python.jp/
http://www.llnl.gov/
http://cci.lbl.gov/

Boost.PythonO OO OO QO

11 0000000

00000 167 I

111 00000 1.67

* Boost.Python 00000 OCO0O PythonDODODOODOOOOOOOOOOOOOPython2.700000
000000000000 boost_python27 0 boost_numpy27 OO0 000000 ODOOODOOO Python
gobodoobooooobooobobooobobuoooooa

1.2 0000000

Joel de Guzman
David Abrahams
Ar2002-2005 Joel de Guzman, David Abrahams

Distributed under the Boost Software License, Version 1.0. (See accompanying file LICENSE_1_0.txt or copy
at http://www.boost.org/LICENSE_1_0.txt

e JO0O0OOOOO
— Hello World

* Hello World 00 00O
-0oooooooo
- Jam O OO
- bjam 00000

e JODOOO0ODOODLO

gbooooobd

-gooooooon

-goboooboo

-00

4 01000


http://www.boost.org/LICENSE_1_0.txt

Boost.PythonO O OO OO

-goboooobooboon

-gooooood

e 00O

-gobooooog

goog

goodano

-goooon

e J0ODOO0ODLOODDOODOO

-goobooobooobo

object 00O 00

c++o0o0o0o0ooooo

- g

PyObject* 0 boost::python::object 0O OO0
e 00ODO0O
-000000000oooooo
-00o0o
-0o000ooDoooooog
00000
— range
— iterator
— stl_input_iterator
00000
s J0D00OO0DODOO0O
-0o0ogooopoooo

- 000000000000 PythonODOODODO

- goooboooboobbooboo

1.2, DO0O0O0OO0OOO 5



Boost.PythonO OO OO QO

1.21 00000000

BoostPython 00O OO0 PythonD C++ 000000000 OCO0ODOOCOODOOOOOOOOCOC++0O00O0OO
OO0000000000o00o0oO00oOoonO PythonOOOOOOOOOOOOOO PythonOO C++ 0000
ooooO0ooO0oDOO0obOO0oO0bOO0O0O0O0U0ooOOO0oDOO0OObO0ODOOOO0OObO0OODOOO C++0O0O0OD
0000000000 00oo0o0ooo0Uoo0ooC++ 000000 o0o0oooUoUoDoooooDooon
O00O000O0000O0 Python0OOOOOOOOOO BoostPython OO DO ODODODOOODODOODODODODODO
goboobboobooboooboobooobooboobbooboobobooboobbooboon
OoIpLOOO0000o0O0oooOooonn

Hello World

C/C++000000Ohello,worldDOODOOOOODOODO

char const* greet()

{

return "hello, world";

00 C++ 000000 Boost.PythonOJODODOODODOOO PythonOOODOODOOOOODO

#include <boost/python.hpp>

BOOST_PYTHON_MODULE (hello_ext)
{

using namespace boost: :python;

def("greet", greet);

000000000 D0o00000o00o0o0o0o0Doo0o0Do0oo0o0o0g DLLO PythonO OO OOO
00000 PpythonOOODOOOODOOOO

>>> import hello_ext
>>> print hello_ext.greet()
hello, world
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1.2.2 HelloWorld O OO O

gopboooboogn

00000 HelloWorld OO O ODOOOOOODO Python OOOODOOODOOOCOOOOOOOODOOOOOODO
O00000000O0OO0 BoostDOOOODOODODDOODDODODOODODOODOODOO bjamO OO OOd

O0:

bjam OO OO0 O0O0O0OO0O0O0O

OO0 bjamO0OOO00O0O0OO0O0OOO0O0O00000000O0OOOODOOOOOO0OOO00O000O0DOoDOoOOooOoDoOOn
O0bjamO0 0000000 OOOOOOO

000000 BoostPythonOOOOOO bjamO OO0 00000000 OO0ODODOOOOOOOOODODODODOD
OO00O0OO0OC0O0OO0OO00OO0OU0OBoostPythonOOOOOOOOOOOOOOO 90 O0ODOODODODODOODODODOO
gobooboobbooboobo

OOO0OCOOO0O0O0O000000000 HelloWorldOOOOOOOOOOOOO PythonO0OOOOOOOOOO
BoostPython OO O OOCOOOCOOOOOOOOOODOODOOODOODOOOOOOOOOOOOOOOOOO
OoOOoOoCoOoDLLOOOO0OOO0OO0OO0OO0O PythonOODOODOOODOOOOOOOOOODOOOO

000000000 DOO0O0O000n0 /libs/python/example/tutorial 00 OO0 DOOODOOOOOODODO
e hello.cpp
e hello.py
¢ Jamroot

hello.cpp OO 000O C++ O HelloWorld 00 Jamroot 0 DLLOOOOOOOOCOO bjamOOOODOOOOO
OO0 hello.py O hello.cppO0O0O0O0ODOOO PythonOOODOOODODO

O00000bamOOOOOOOOOO boost 0O OO0 O00ObjamO OO0 OO0 OOOOOOOOOOOODO
000000000000000000000000 BoostJamOOOOOOOODODOOOOOObjamOOODO
oobooooooooobooonooog
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Jam O QOO

0000 Jamroot OO0 0O /libs/python/example/tutorial/Jamroot 00000000 OO0OOOOOO
00000 use-project boost U0 OO Boost 0D ODODOODODODOODOOOOO

OOOoOOO0OO0OO0Jamroot 00 O000000O0O0O0O0O0OOO

bjam OO0 00O
0000000000000 00000000000U00O000 bjamO OO ooO
godooouoooood

user-config.jam 00000000000 ODODOODOOODOOODOOODOOODOOODOOOWindowsO OGO
goboobbgoobooboooboobobooboobbooboobobooba

ECHO %HOMEDRIVE%%HOMEPATH%

000000000000 0ooo0 Python 0D OOO0O0O0O0ODODOODOOOODOODOOOOODOO
Windows 000000000 O0DO0CO

# Microsoft Visual C++ OO0

using msvc : 8.0 ;

# Python OO0
using python : 2.4 : C:/dev/tools/Python ;

10000000 MSVCR.00D000000000000000 bjamOOOOOODOO20000000 Python
OO0000000000PythonJODOO0O0O0O0OODOOOOOOOOOODOO C:/dev/tools/Python O
Python 00O OO0OO0OO0OO0O00O0OO00OOPython0 0000000000000 O0O0DOOODOOOOOOOOOO
ooo

000000000000 DOO000D000000 hello.cpp O Jamroot OO OO OO 1libs/python/example/
tutorial 0 cd0 00000000 ODOODOOO

bjam

gobooobgoooo

cd C:\dev\boost\libs\python\example\tutorial
bjam

...patience...

...found 1101 targets...

...updating 35 targets...
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goboobobooboobbooboo

Creating library path-to-boost_python.dll
Creating library /path-to-hello_ext.exp/
**passed** ... hello.test

...updated 35 targets...

O000000000DLLOOOOOO PythonOOOOOOOOOOODODOOO

gobooobooboooboooo

123 0000000000

00 C+0000 PythonOOOOOOOOOOO

ooooooooo C+0O0Oo0oobooobooooooo

struct World

{
void set(std::string msg) { this->msg = msg; }
std: :string greet() { return msg; }
std: :string msg;

b

OO0O0O0O BoostPythonOOOODOODO PythonOOOOOOOOOOO

#include <boost/python.hpp>

using namespace boost: :python;

BOOST_PYTHON_MODULE (hello)

{
class_<World>("World")
.def("greet", &World::greet)
.def("set", &World::set)
}

OO0O0O0O0OD0ODOD0ODO greet000 setODO000O0O0OD0OO CH+0OD0DODDODDODDOODODOODODOODO
OO00OC0OOOOOoOoOoOoOoOoOoOoOPythonO0O0O World0OOOOOOOOOODOODOOOOOOOO PythonO
goboobobgoon

1.2, DO0O0O0OO0OOO 9
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>>> import hello

>>> planet = hello.World()
>>> planet.set('howdy')
>>> planet.greet()

"howdy'

ooooodgo

0000000000000 0O0000000DO0O000WorldODODDOO0D0OOOOODODOOODODOOODOOODO
OO00O0OO0OOOoOoOOOoOOOOOOOBoostPythonOODOOOOOOOOOOOOODOOODDODODDODO
goboobooboboon

>>> planet = hello.World()

gooooboooobuoobooobooboobbooboobbooboobboboboobboobo

struct World

{
World(std::string msg): msg(msg) {} // 0000000 OOOO0O
void set(std::string msg) { this->msg = msg; }
std: :string greet() { return msg; }
std: :string msg;
}

OO0OworldOODOOOOOODOOOOOOOOOOOOOOOOOOOODOOCOCOOOOOOOOOOOOO
oo0bDoO0oOoO0oooOooo0ooo0oooooDbO0obOo0ooO0oOo00ooO0o0ooO0O0o0OO class_<World>
ooooooooocoooo

#include <boost/python.hpp>

using namespace boost: :python;

BOOST_PYTHON_MODULE (hello)

{
class_<World>("World", init<std::string>(Q))
.def("greet", &World::greet)
.def("set", &World::set)
}

init<std::string>00std::string00000000000C0O0O0000O0O0O0O0OOPytheonOOODODODO
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ooooOo"__init__"ODOOOM

def 000000 init<...>000000000000000000000CO0O0DOO0OO0O0O0OO WorldO
double 0 20000000000000000000O0O

class_<World>("World", init<std::string>(Q))
.def(init<double, double>())
.def("greet", &World::greet)
.def("set", &World::set)

0000000000 1000000000000 00D0D0O00D0d no_init000O0O

class_<Abstract>("Abstract"”, no_init)

0000000000 Python O RuntimeError 000000 __init__ 0000000000

gopboooboogn

000000000 PythonOOOODOOOQCOOOOOO PythonOODOOOOOOODOOODODODOOODO
goboodbboboboobboobobooboobbooboobbuooboovarbbbooboob b

struct Var

{
Var(std: :string name) : name(name), value() {}
std: :string const name;
float value;

};

C++000Var0OOOOO0OO0OOO0O0O0OOOOOOO PythonOOOOOOOOOODO

class_<Var>("Var", init<std::string>())
.def_readonly('"'name", &Var::name)

.def_readwrite("value", &Var::value);

OO0 PythonOO helloOOODOOO VarOOOOOOOOOOOODOOODOO

>>> x = hello.Var('pi')
>>> x.value = 3.14
>>> print x.name, 'is around', x.value

pi is around 3.14

1.2, DO0O0O0OO0OOO 11
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name 000000000000 OO0OOOODOOOOOOvalued0O00ODOOO0OOO0ODOO0ODOOODOODO
gbooboooooooo

>>> x.name = 'e' # name OO OOOMO
Traceback (most recent call last):
File "<stdin>", line 1, in ?

AttributeError: can't set attribute

gobogooood

C+ 0000000000000 000O0O000O0OOO00O0ODOOO00O0OOOO00DOODOOOODOODBOO
oooboooobobooobooooooooobooobo0oooooooooooboooobooooooboOoon
Ogetter OO0 setterD 000000000000 OO0DOOOOOOO0DOOOOOOOOOOOOOOOCOOOOO
ooooo

struct Num

{
Num() ;
float get() const;

void set(float value);

1

000000 PythonOOOOOO0O0O0DOOOOOOOO0O0ODODOCOOOOOOOODOOODOOOOOOOOO
000000000000 000000000000000000000000000Num 0000 Boost.Python
oobooooooooobocoooog

class_<Num>("Num")
.add_property("rovalue"”, &Num::get)
.add_property("value", &Num::get, &Num::set);

OO0 PythonOOOODOOOODODOO

>>> x = Num(Q)

>>> x.value = 3.14<

>>> x.value, x.rovalue

(3.14, 3.14)

>>> x.rovalue = 2.17 # 0O 00

OO000O0O0O rovalueO setter 00000000 D0OOOO0ODOOCOO0OOCOO0ODODOOO rovalueOOODOOOODO
gopbooboobbuooboobobooboobooo
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.add_property('rovalue", &Num::get)

RN

cooooooooooboooOooooOoOoOoboOoOobOOoOoOoOOoOoOoOoOOoO0ObOOObObOOOOoOoOoboOonoDn
ooooooboboboooooobooboOoocobooboboooobOoooobooobOOobOobooOooboooOoDn
Boost.Python 00 0000000000000 OOOOO

goboobboobooboooobd

struct Base { virtual ~Base(); };

struct Derived : Base {};

BaseO Derived 00000000000 C++ 0000000000

void b(Base*);
void d(Derived®);

Base* factory() { return new Derived; }

OO0000BaseOOOOOOOOOOOODOO

class_<Base>("Base")
/:':. ; .:':/

Derived J0O0OOODOOOONO BaseOOOOODOO BoostPython OO O OO

class_<Derived, bases<Base> >("Derived')
/:':. ; .:':/

ooboooooooooboocooood
1. Derivedd Base DO O OO Python OO O OOODODOODODO C++00000O0O0ODOODODOODOO

2.Base00000000OBase0000O0O0DODODO PythonOO OO DerivedO0O OO0 OO O ODerived O
ooo0oooo0o0oooo0o0oooooooooooooooo

OO C+0000bOdOOO factoryO0OOOOOOODOO

def("b", b);
def("d", d);
def("factory", factory);

1.2, DO0O0O0OO0OOO 13
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0000 factory OODerived DO O 0000000 0OOODOOOOODOODODOODOODOODOOOOOOODO
00000000000 return_value_policy<manage_new_object>00000Based OO OOOOOOO
OOPythonO0OODODOOOOOOOOOOOODODOOODOOOOO PythonO BaseOOOOOOOOOOOOO
000 PythonOOOOOBoostPython 0D DD DD ODDODODODO0ODOOOOOOOOO

// factory 000000000 OOODOO0O Python OODOO
def("factory", factory,

return_value_policy<manage_new_object>());

gogoo

oobooboobooobOooooobOoobOooOOoobOOo0obOOo0obOOo0ooOO00b0OoObOOObOBaseddn
oooooo 1ooooooo

struct Base
{
virtual ~Base() {}
virtual int £ = 0;
};

BoostPython 0000 1000000 C+000000000O000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O
ooboobooboobOoooOooooooboooboobOOooDbDOoOobDOoooOOoOobDOoOoDOOoOooOooOooooon
Base 00 ODODOOOCOCOOU0O0OOOODODOOCOOOUOUOOO PythonOODOOOOOOOO C++ 00000
00000000 0000000000000000DO0000O0Python 000000 O0O00O0DOCOOOOO
ooooOooooObodoobodbobbOBeased 0000000 OOOOOO0OOOOODO

struct BaseWrap : Base, wrapper<Base>

{
int £Q
{
return this->get_override("f")Q);
}
s

Base JU U UOUOUOUOwrapper<Base>J 00000 ddoooooooooooooboobbooooom
wrapper 10 O0O00O0D0OOCOO0DOOCOODO PythonOOODOOOODOOOOOOODOOOOODOOODDOO

odes
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msvec6/7 00000000000

return <int> this-> "

BaseWrap OO OO UOUOOOOO0O0OOOOOOD £f000000 get_overrideOOOO PythonOOOOOO
gboooobooooooooon

U000 BaseOOOOOOOOOO

class_<Baselrap, boost::noncopyable>("Base")
.def("f", pure_virtual(&Base::f))

pure_virtual 0000 f000000000000OO Boost.Python O OO OO

O0:

goboobobaon

Python OO 0000000000 OD0O0O0DUDOO0OO0UOCOOOmMethods00 000000000000 OOOOO
000 C++ 0000000 member functionsD OO OO OO

goooobooooboon

000 BoostPython 000 ODOOOO0OOOCDOOOODOOODOOOODOOOODOOOODODODOODDOOOOO
gobooobooobobuooboobbooboobooo

O0o0o000oDooOdC+00oodo pythonOOODODOODODOOOODOOOODOOOODDOOODOODOOOOD
O0oo0o0oO00ooooooooooogo fooooooo

struct Base

{
virtual int £ = 0;

};

gooooooooooooo fo0o0ooooooooooooooooooon

1.2, DO0O0O0OO0OOO 15




Boost.PythonO OO OO QO

struct Base
{

virtual ~Base() {}

virtual int £ { return 0; }
s

gobogbobooboo

struct Basellrap : Base, wrapper<Base>

{
int £O
{
if (override f = this->get_override("f"))
return £fO; // 0000
return Base::f();
}
int default_f() { return this->Base::f(); }
};

Baselirap:: f0000000000000000000000£f00000000000000000000O0
OOOOCOOOOOOooOoOooBase::f00000O0O0OO

Oo0:

MSVC6/70 0000000000

Microsoft Visual C++ 000000 60 700000000000000000000O0O0O0O0O0O0OOOO
goooogo

return call<char const*>(f.ptr());

goboooboooobgoon

class_<BaseWrap, boost::noncopyable>("Base")
.def("f", &Base::f, &Baselirap::default_f)

&Base::f [0 &Baselirap::default_f 0 0 000000000 DO0O0DOODODOODODOODOOOODOOO
Boost.Python 00 100 O OdispatchD 00 fO00200000000 000 forwardingd 00 default_£f0000
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0000000000000 000000D0D000 def000D0O00O0ODOOOO

Python0OOOOOOOOOOOODOO

>>> base = Base()

>>> class Derived(Base):

def f(self):

return 42

>>> derived = Derived()

base.f0000000O0ODOOCOOO

>>> base.f()

0

derived. f000000000000ODO

>>> derived.f()

42

oooooooo

Python DO OO

cOoU0UooooUUOopoOooUUOoOOOU0C+ 00000 O0ODOOOUODOOOUOODODOOUOODOOOO
OO0O0Boost.Python 0000000000 O0O0O0O0O0O0O0 C++00000000O0O0O0OOO

OOODOOOOOOOOOO FileposOOFilePposOOOOOOOOOOOOOOOODOO

class FilePos { /*...%/ };

FilePos
FilePos
int
FilePos
FilePos&
FilePos&
bool

operator+(FilePos, int);
operator+(int, FilePos);
operator-(FilePos, FilePos);
operator-(FilePos, int);
operator+=(FilePos&, int);
operator-=(FilePos&, int);

operator<(FilePos, FilePos);

0000000000000 0000000000 PythonOOOODOODOOOODO

1.2, DO0O0O0OO0OOO 17
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class_<FilePos>("FilePos")

.def(self + int(Q)) // __add__

def(int() + self) // __radd__
.def(self - self) // __sub__

.def(self - int(Q)) // __sub__

.def(self += int()) // __iadd__
.def(self -= other<int>(Q))

.def(self < self); /7 __1t__

goooobbbboboodoooddooououooobbboobbobbbboboooooUoUgobDbbO<con-
stant>self</constant> 0 FilePos 00 0000000000000 OOOOOOOOOOOOOOOOOOOOO
000000 TOOOOOD0ODODO00DOD0000000000000000000000™ self0 0000000
OO00TOOODOOOODOOO other<T>Q0O0OOOO

ooooog
Python 00000000000 O0000O0O00OBoost.Python0OOOO PythonOOODOOOOOO0OOOO0OO

Ooo0o0ooooooooO0oO0ooooooOoOooboOO000oooooooco0o00ooooooo0n PythonOODOODO
o000 C+0O00O00O0OO0OOoOoooogooooo

class Rational

{ public: operator double() const; };
Rational pow(Rational, Rational);
Rational abs(Rational);

ostream& operator<<(ostream&,Rational);

class_<Rational>("Rational")

.def(float_(self)) // __float__
.def(pow(self, other<Rational>)) // __pow__
.def(abs(self)) // __abs__
.def(str(self)) // __str__

coooocooo

O0: operator<< 00000 OO0OO str 00000000 operator<< 00000 O0Ooperator<< [
def(str(self)) 0000000O0D0ODOODOOMM
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1.24 00O

OOO0OO0OBoostPythonOOOOOOOOOOOOOOOOOOODOODODOODODOODODOOOOOOOOOOODO
OO000O0C+ 000 PythonO0OOOOOOOOOOOOOODOODOOOODOOOOOOOOOOOOODODO
ooocC++0OOoooooo Cc++0OO0o000OoOoooOoboobooboboooooooOooo

goooooo

0000000 Python2200000000 >> import thisOOOOOOOODOOOOOOOO

>>> import this

The Zen of Python, by Tim Peters

Beautiful is better than ugly.

Explicit is better than implicit.

Simple is better than complex.

Complex is better than complicated.

Flat is better than nested.

Sparse is better than dense.

Readability counts.

Special cases aren't special enough to break the rules.

Although practicality beats purity.

Errors should never pass silently.

Unless explicitly silenced.

In the face of ambiguity, refuse the temptation to guess.

There should be one-- and preferably only one --obvious way to do it.
Although that way may not be obvious at first unless you're Dutch.
Now is better than never.

Although never is often better than *right* now.

If the implementation is hard to explain, it's a bad idea.

If the implementation is easy to explain, it may be a good idea.

Namespaces are one honking great idea -- let's do more of those!

goboobod

C+ 000000000000 00DOOO0O00O0ODOOO000OOOO00O0O0O0OO0O0DOOOOO0ODO0OO0OO
oboooooooooooooooooooobooboobobooboooobOobOoOoboOoboooOoDOobDOoOooODn
O0Javal Python 000000000000 0O000O00O0O0OO00O0OOO0O0C++00000O0O0O00O0OODO
ooobooooboocooboooooooooooOooboOoOoooOoOooooOoooOobOoOoobooOoOooooOoboOoon
Ooo0o C+0O00D0OO0DOO0ODOD0ODOO0OD0O0O0O00O0BoostPython0 DD ODODODOOOOOOOOOOOO
gooooooooooobooooooooooooo Cc++o0Ooooooo
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X& f(Y& y, Z* z);

oooobobooooooobooooobooodoboooboo oboboooboooobooboooooooon
PythonO XOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOODOOOOOOO
ooobDooooog

>>>x = 1f(y, z) #x 0 C++ 0 X OOOOO
>>> del y
>>> x.some_method() # OO OO0

goboooood

00 f00000000O00ooooooog

X& £f(Y& y, Z* z)
{
y.z = z;

return y.x;

0000000000 yOOOOO0OOOOOOO0OOOOOOO0 XOOOOyOOOOOOOODOOOOOO
Oo0ooooooooooooooooC++ 000000000000 00000O00UooooooOOg Python
cooooooooo C++000000O0OO0O0O0O0OOCOO0OO0DOOOOOOOOODOOOOOODOOOOOOOO
oob0bO0oO0yOooooooobD XxXoooooooooooooooboooooooo

O00oooOoooooooooo
l.y0OOUOOO zOOOOOOOOOO f0000000
2.y.x00000000OO
3.y0UoOoOoooxOooooooo
4. x.some_method) OO D OODODO
5.000

ooooooooooobocoobooooono

>>> f(y, z).set(42) # OO0 00O
>>> y.x.get() #O0O0UOOOOOOOOoOOOoOobDOOoO
3.14

ooboOod0 C++U000O0o00ooO0o0obo0ooDOoooo0oooboboooDOPythonODOOOODOOODOOOOD
ogooo C+~+0OO0oO0OoOooooooooooooooooooooooooo
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gobodobboobooboyooboobooobbooboooboboo

struct Y

{
X x; Z% z;
int z_value() { return z->value(); }

1

goobobob zbobooyYyooooooboobooooooobobooooooobbbobooobobbobooooo

oooooyooooooooooo

>>>x=1f(y, z) #y 0 zOOOOO
>>> del z # O00OOOOO zOOO
>>> y.z_value() # OO OO OO

000000 f000000000

X& £f(Y& y, Z* Z)
{
y.z = 2;

return y.x;

goboobobooboooboo
l.y0OOOODO zOOOOQOOODOOOO £f000000O
2.y0zOOOOOODOOQOOODO
3.y.x000000000

4. z0000000y.zOOOOOOOOOO

W

.y.z_valueQ OODODOOODO

o

z->valueQ OODODODOOO

7.000

1.2, DO0O0O0OO0OOO
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goobooobod

0000000000000 0000000000000D00000000 return_internal_reference O
with_custodian_and_ ward DO O OO000O

def("£f", f,
return_internal_reference<l,

with_custodian_and_ward<1l, 2> >(0));

oob0 1002000000

return_internal_reference<l

goooOl10000C0OYy &g yOoOODOODOODOOXOOOOOOOOOO BoostPythonOOOOOOMM 100
oo l1oooooo0oO0O0O0O0OOOOOOODOD 1DODYyDOODODOODODODOD XXOOODODOOO

with_custodian_and_ward<1l, 2>

O000wardd 000000000 000002000Z * z00OOOOOcustodianD 0000000000000
1000Y & yOOOOOOOOOOO Boost.Python OO OO OO0

0o0200000000000000000000O0000000200000000000000000000
ooooooooooobooon

policyl<args...,
policy2<args...,

policy3<args...> > >

oo obobobobobbbbobodddoooooo L o
with_custodian_and_ward OO0O00OO0O0OOODO
with_custodian_and_ward_postcall 0000000000 OOOOOO0O
return_internal_reference 1000000000000 O0O00OCO
return_value_policy<T>0O0TOOOOOOOO0O
reference_existing_object DOOOO0OOOODOODOOO
copy_const_reference Boost.Pythonvl OO00OO0OO
copy_non_const_reference

manage_new_object 00000 0O0DO0OOOOODOOOOOODO

22 01000




Boost.PythonO OO0 OO

O00ZenDOOOODOOLuke*'O
0000000000000 DO0000O0O0oOoooooo

gogboooboboobobuooboobboobooobooo

gooo

goboobboobooboooboobooobooboobbooboboobobooboobbooboon
gbobooooooogoog

00000 C+0O0O0O0oood

struct X
{
bool f(int a)
{
return true;
}

bool f(int a, double b)
{

return true;

bool f(int a, double b, char c)
{

return true;

int f(int a, int b, int ©)
{
return a + b + c;
};
};

OO0 X0oooooooooo4000000000000000000000000O0O00O000O0O

bool (X::*£fx1) (int)
bool (X::*fx2) (int, double)

&X:: f;
&X::f;

(ooooogoo)

1 0000000000 http://www.python.jp/Zope/Zope/articles/misc/zen O 0 O O O O O Copyright AT 2001-2012 Python Japan User's
Group[lJ
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(ooooooooon)

bool (X::*fx3) (int, double, char)= &X::f;
int (X::*fx4) (int, int, int) = &X:: f;

cooOoOoOOoOOoooo pythonOOOOOO0O0O0O0O0oo0o0ooo0onO

Ldef("f", £x1)
.def("f", fx2)
.def("f", £x3)
.def("f", fx4)
ocoooo

BoostPython 000000000 OOCOO0O0O0DODOCOOOO0O000 C++ 000000000 DODOODOO0O0O
O0oO0o0oO0O0o0ooooooooooo fooooo

int f(int, double = 3.14, char const* = "hello");

OOooOO0oO0 {00000000000000O00O0O0O0O0O0O0O0O0O0O0O0A0

int(*g) (int,double,char const*) = f; // 00000000000

000000000 def000000D0O0OO0ODOO0ODOOOODOOOODOOO

def("f", £); // 00000000000

0000 C+ 0000000000000 00D00DDO0D0O00D0O00O000O000000O00D0O0O0O0n
ood

// 0000000000
int f1(int x) { return f(x); }
int f2(int x, double y) { return f(x,y); }

// init 000000

def("f", £); // 30000000
def("f", f2); // 2 0000000
def("f", f1); // 1 0000000

oooooooooooboOoobooOooooOoOoOoOoOoOoOoOoOOoOoOoboOoOoon
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s JOonobOoonbo

- 00000CO0DOOOODOOOOOOOOODOOO

BOOST_PYTHON_FUNCTION_OVERLOADS

BoostPython 00 0000000000000 00O00O0OOO0OOOOOOOOOOOO

int foo(int a, char b = 1, unsigned c = 2, double d = 3)
{

gobooboobbooboobboobooboo

BOOST_PYTHON_FUNCTION_OVERLOADS (foo_overloads, foo, 1, 4)

O0000O00def(...)00000000O0DO foo_overloadsOOOOOOOOOOOOOOO3000400
0000000000000 0000000dO0fool 00 0DODOOOOOO IOODOOO40000def(...)
OO0 foo0O0O0O0OOOOOOOODOODODODOO

def("foo", foo, foo_overloads());

BOOST_PYTHON_MEMBER_FUNCTION_OVERLOADS

00000000 0o0O0000ooO0O00ooOboO000o0Oo0OO0PythonOD OO O0ODOOOOOOOOOOODO
ooboboooooboooooboooooooooooooboOooooOooooOobooOobboOoobooOoooooOooon
ooooooooooobooooooobooooonoa

BOOST_PYTHON_FUNCTION_OVERLOADS DO DO UO0OO0ODOODOODOOOLOODOODOODOODOODODbLODOD
BOOST_PYTHON_MEMBER_FUNCTION_OVERLOADS DO O0OO0OOO0ODOODOO

struct george

{
void
wack_em(int a, int b = 0, char ¢ = 'x")
{
VAP
}
};

uobooooooooobocooood
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BOOST_PYTHON_MEMBER_FUNCTION_OVERLOADS (george_overloads, wack_em, 1, 3)

georgeJ wack em0 00000000000 100003000003000400000000000000
O0000000000000 george_overloads JO0OOO0O0O0O00O0O0O0O0O0Odef(...) 00000000
oooooooo

.def("wack_em", &george::wack_em, george_overloads());

obooboooooooboooobobo

init O optional

o0oo0obO0o0O0o0ob0o00o0ob0obOb00obO0o0ObOO0O000oDOO0o0bO0obOD0o0oDO0O00OD0O0iInit...>00
obobooboooooboboboxboboboboooooooobooboo

struct X

{
X(int a, char b = 'D', std::string c = "constructor", double d = 0.0);

/:':. ; .:':/

0000000000000 BoostPythonO OO OO OOO

.def(init<int, optional<char, std::string, double> >())

init<...>0 optional<...>0000000000000ODOCO0OOO0OODOOCOOOCOOOODOOOOOO
gooogo

gooogoo

U 00O BOOST_PYTHON_FUNCTION_OVERLOADS 00 O 00 BOOST_PYTHON_MEMBER_FUNCTION_OVERLOADS 0 00O OO
gbobooooooooobogoboboboboooboooooboboboboboboboooooooDgooD

void foo()
{

AR 4
}

void foo(bool a)
{

(ooooooo)
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(ooooooooon)

void foo(bool a, int b)
{

void foo(bool a, int b, char c)

{

oooboooooooobooobooooooOoboOoOobOoOobobooOoooooOooon

BOOST_PYTHON_FUNCTION_OVERLOADS (foo_overloads, foo, 0, 3)

goboobobooboooo

.def("foo", (void(*)(bool, int, char))0, foo_overloads());

000000000 00Dooo0o0D0O0300000000000000000000

gooooood

gogoodobobooboobooobooboooboob bbb bobboobbooboboobboOoo
gboboooooboobobobobobooooobooboboboboooo

0000000000000 bOobODb0OD BOOST_PYTHON_MEMBER_FUNCTION_OVERLOADS DO DODODODO
BOOST_PYTHON_FUNCTION_OVERLOADS DO O0O0O0OO0OODOODOODOODOODOODODODODOObOOOOOO
0000D0400000000000000000000O00O QOO OBOOST_PYTHON_MEMBER_FUNCTION_OVERLOADS
0000000300 def0000000C00O0O0O0ODO 1000000 0ODOOOOODODOOOOOOODOO
ood

BOOST_PYTHON_MEMBER_FUNCTION_OVERLOADS (xf_overloads, f, 1, 4)

000X::f{00000000000000O000DOOO00ODOO00ODOOOOOO

bool (X::*fx1) (int, double, char) &X::f;
int (X::*fx2)(int, int, int) = &X::f;
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goboobogobooboon

.def("f", fx1, xf_overloads());
def("f", £fx2)

125 0000000000000 0O0O

C++ 000000000000 0OOPythonO0OOODOODOOOCPythonO0OODOOOOOOOODOOODOOOO
OO000ODO0O0O0000000ooooo0ooO0oOOBoost.Pythond C++000000000 PythonOOODO
Oobject0O0O0DOOOOODOOOODDOOODDO PythonOOODOOOODOOODOOOOOOOOOD

00000000 BoostPythonODOOO 1000C++0 PythonOODOO0O PythonOOOOODOOOOOOODO
OOOCOOOBoost.PythonOOOO C++0 objectOOOOCODO PythonOOOOOOOOOODOOODOOODO
ooobDoooooooboooooooooo

gobooooboobooo

object 0000 PyObject* 00000000 DODOOOODOODODOD PyObject OOOOOODOODOOO
00 object 00000000 O0C++O000000DOO0O0ODOODODOOOODODOODOOODOODOODOOO
Boost.Python OO OO C++0 object U0 OO0O0 C++0000000000000000O00OO

0000000000000 PythonOOOOOOOODO

def f(x, y):
if (y == "foo'):
x[3:7] = 'bar'
else:

X.items += y(3, Xx)

return x

def getfunc():
return f

BoostPython OO OOOOO C++0O00O0COCOOOOOCODOO

object f(object x, object y) {
if (y == "foo")
x.slice(3,7) = "bar";
else
x.attr("items") += y(3, x);

return x;

(ooooooo)
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(0o00ooo0ooon)

}
object getfunc() {

return object(f);

C++000000000000000D00000O0O0O000DO0O0O00000O0O0 PythonOOOODOODOOO
ooooo

object 10 00O
Boost.Python O OO Python 00O OO OO0 object DOODDOOOODO
e list
e dict
* tuple
e str
e long_
* enum_

0000 object UOOOODOOO PythonOODOOOODODOOODOOOO

str(l) ==> "1"

O0OO0DO0O object0ODOODO PythonODODOODODODODODOODODO dictO keysOOOOOOOO

d.keys(Q)

OO0O0O0OO0OO0O0OO00OO0O0O0Omake_tuple0000000000O0O0O0OO

make_tuple(123, 'D', "Hello, World", 0.0);

C++ 0000 OBoost.Python D object 00 ODO0DOOOOODOOODOOOOODOOOOODOOOODOOOOOD
OO0 f000000000PythonDO str0000000000000000

void f(str name)

{
object n2 = name.attr("upper")Q; // NAME = name.upper()
str NAME = name.upper(); // 000000

(ooooooo)
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(0o00ooo0ooon)

object msg = "%s is bigger than %s" % make_tuple(NAME,name) ;

coooooo

str NAME = name.upper();

000000000 00D0O0O0Ostr00Q000D0D0 C++00000DODOO0ODOOODOOOO

object msg = "%s is bigger than %s" % make_tuple(NAME,name);

gooooooooo PythonO "format" % x,y,z0 C++ 00000000 C++000000ODOOODODODODO
goobooooogoo

O0: PythonOOOPythonOOODOOOOOOODOOOODOOOOOOOOOODOOOOOOODOO
gbooboooooooogon

Python 0 0 OO

>>> d = dict(x.__dict__) # x.__dict__ O00O0O0O0OO
>>> d['whatever'] = 3 #O0OOOOODOO
C++000ag

dict d(x.attr("__dict__")); // x.__dict__ OO0 O0O0O
d["whatever"] = 3; // 00000000

object 1 0 0O class_<T>

Boost.Python OO OO object 0D OOOO0O0OOOOOOO class<T>00000000C 10000000
gbobooooboobobobobooooogoo

goboobobooboobbooobuooboooboo

object vec345 = (
class_<Vec2>("Vec2", init<double, double>())
.def_readonly("length", &Point::length)
.def_readonly("angle", &Point::angle)
(3.0, 4.0);

assert(vec345.attr("length") == 5.0);

30 01000



Boost.PythonO OO0 OO

C++ 000000000

object 0O OIOOOOODOOOO C++ 0000000000 O0O0DOOOO extract<T>000000000
ooooooo

double x = o.attr("length"); // 00 0OOOOOMO

Boost.Python O object 0 double D000 O0O0OO0O0O0O0O0O0O0O0O0O0OOOOOOOOOOOOOOOOGOO
obobobooooobooobooboboo

double 1 = extract<double>(o.attr("length"));
Vec2& v = extract<Vec2&>(0);

assert(l == v.length(Q);

1000 Boost.Python 0 object O lengthOO0OOOOOOOOODOCOO2000 Boost.Pythond object OO
00000 vec20000O0OODODODODOOOODOODO

00000000000 000000000C0C0CO0O00000Boost.Python object 00000 Vec2O0ODO
O0000000oooooooooCo 0Oo00 PythonO objectO00O00O0ODOOO0OOOOOOOOOODODO
oooooooooooooo c++0O0O00000oo0oooooooooooOoooOooooooooOoOooooon
ooobDoooooooooo

extract<Vec2&> x(0);
if (x.check()) {
Vec2& v = x();

Uobodlb extract<T>00000000O0O0DOO0ODOOODODOOODOODOOOODOODLDOOO

dict d = extract<dict>(x.attr("__dict__"));
d["whatever"] = 3; // x.__dict__ 000000

EEN

BoostPython OO0 OC++ 0000000000 O0OOCOOCODOCODOCOOPythonO enumOO00O000C++0
OO0 PythonO int 00 0000000000000 ODOOOCOPythonODODDOODODOO C++000O0DODODO
OO0D0O0ODOO0ODOOODOODOOO BoostPython OO O OOOODOOOOCOOOOC++000DODOODOODO
gooooOooOooOoOo0oo0om@ooooo C++ 000D OODODOo

enum choice { red, blue };

0000000 PythonODOOOOOOOODO
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enum_<choice>("choice")
.value("red", red)

.value("blue", blue)

O0000D0000 scope000000O00ODOOOO0OOODOO0O0O0OODO0O0O0OO0OOOOOOOOO Python
Oint000000000 1000000 C++ 000000 PythonOOOODOODODODO

ode:

scope [0 [

scope 000000000 OO0O0O00O0O0O0DOODOOCOOOOO0O00O0 PythonOOOOOOOOOOOOOODO
OO0 PythonOOOOOO0O000000000O000O0O0OOOOOOOOO

PythonD OO DOO0O0O0OO0ODOOOODOOOOODOOODO

>>> my_module.choice.red

my_module.choice.red

OO00mymodule 00000000 DOCOOO0O0ODOOO0ODOOOO0ODOOOODOOOODOOODDODODOODOO

scope in_X = class_<X>("X")
.def( ... )
def(C ... )

// X::nested 0 X.nested 00000000000
enum_<X: :nested>("nested")
.value("red", red)

.value("blue", blue)

32 01000




Boost.PythonO OO0 OO

PyObject* (0 0 boost::python::object 00000

PyObject* 000 pyobj OO0 OODO OO boost::python::object 0D ODOOO0DOODDOOODOOODOO

boost: :python: :object o(boost: :python: :handle<>(pyobj));

OOO0OCOCOOOOO0OOoUOpyobjOOOOOOOOO0O0O0O0O0O00O0O0O0O0O0O0O0O0O

OO0O0O0O0OOborrowed0 00000000000

boost: :python: :object o(boost: :python: :handle<>(boost: :python: :borrowed(pyobj)));

0000 Py _INCREFOOOODODOODOOUODOOOOD o00O0ODDOOOODOD pyobjOOOODOOOO

1.26 0000

Boost.Python OO OO Python OO C++ 000000000 COO00OO0OOOO0ODOOOO0OOOOOOOOOOO
OO0D0O0O00C++ 000 PythonOOOOOOODOODODOOOCOOODOODOOOOO PythonODOOOD
0000 C++000000000DOOO0O0ODOOOd

OO0O000 BoostPython 000 OO0O0OO0OODODOOOOOOOOOOOOOODOOCOOCOOOOOOOD
0000000000 Pythond CAPIODDOOODOOOOOOOODOOO BoostPythonOOOOOOOOOODO
OO00O00000000000000 PythonO CAPIDOOOCOOOOOOO0O0O0O0O0O0O0O0O0OOOODOD
ooooooooooon

gooboooboboobooooo

Python 0O O0OO00000000000000O0O0PythonOO0O0O00O BoostPythonO0OOOOOOOOO0O0O0OO
oooooooooooon

BoostPython OO OO OOD0 2000000000 BoostO /libs/python/build/bin-stage 0000000
O00000WindowsOOOOOOOOOOO boost_python.1lill1 OO OO0 OO OO0 boost_python_debug.
lib0O0 0000000000000 0O0O0O0O0O0O0OOUOUOUDOODOODOO BoostPythonO OO OOODODOODO
godogooododooooboboboobboooboon

Python 00 OOOO0OOPythonOOOODDODO /libsOO0OOOOOOOODODOO Windows OO pythonXY.lib O
O000000X.YO PythonOOOOOODOOOODODOODOOO

OO PythonO /include OOOOOO0O0O0O0O0O0O000000000000000O00000O0O0O

Jamfile 000 0000000000000

projectroot c:\projects\embedded program ; # DO OO0OO0OO

(ooooooo)
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(ooooooooon)

# Python OO OO
SEARCH on python.jam = $(BOOST_BUILD_PATH) ;

include python.jam ;

exe embedded_program # 000D O0OOOOO0O
:# 0000000
embedded_program. cpp
#0000
<find-library>boost_python <library-path>c:\boost\libs\python
$ (PYTHON_PROPERTIES)
<library-path>$ (PYTHON_LIB_PATH)
<find-library>$ (PYTHON_EMBEDDED_LIBRARY) ;

ggoo

OO000O00DOC000OO00O0OO00DO00DOOo0OoOo0UoodpythonOOO0OD0OOOODO C++000O0ODO
000000000000 3000000000

1. <boost/python.hpp> 0000000000

2. Py_Initialize <http://docs.python.jp/2/c-api/init.html#Py_Initialize> 0000 OO OO
000000000 _main__0O0O0OO0ODOODOODO

3. 00 PythonCAPIO O OODOOOOOOOOOOOOOOO

O00: OD00ODDOO0O0ODOO0OO0D0OD0OO0OO0DOO0O0D00d Py_Finalize <http://docs.python.jp/2/c-api/init.
html#Py_Finalize>O0O0OO0O0O0O0OO0O0OO0OODO BoostPython OO OO ODODOODOODOOOODO

00000000000 00000D0OD C++0O0000DODO0O00DO™

ooobOooooOoocoobOoOoOobOooOoOoboooOoOooOOoOoOoOOoOoOobOoOOobooOon

goboobbooboo

0000000000000 00Python0000O00000000000000O0O0OOODDOOPython C API
O PyObject 00O O0O0O0O0OOOOCOOO0O00O0O0OOOOCOOOOO0 PythonOOODOOOOOOOODODO
OOOPythonCAPIODDOODODODOOOOOOOOOOOODODODODOOD C++ 00000000 OOOODODO
0000000000000 O0 Boost.Python OO handled OO object DO0OODOO0OO0O0O0O0O0OCOOO0O0ODO
oooooooo

34 01000



http://docs.python.jp/2/c-api/refcounting.html

Boost.PythonO OO0 OO

Python D OOOOOooOO0O

Boost.Python OO0 C++ 00 PythonOO OO OOOOOOOO 300000000

object eval(str expression, object globals = object(), object locals = object())
object exec(str code, object globals = object(), object locals = object())
object exec_file(str filename, object globals = object(), object locals = object())

eval 0000000000000 0D0ODOOOexecO00000OD0OOO00DOOOODOOODDOOOOODOO
OOODOexec_fileOOOOOOOOOOOOODODODODODODODOO

000000000 1000 str0000 char* const 0000000000 DOOOO

globals O locals 00O OOOOOOOODOCOOOOCOOO globalsO localsOOOODO PythonODOOOO
0000000000000 0_main__ 00000000000 DO0O0DOO0OO0OOOODOOOOO0O

BoostPython OO0 O0O0O0O0O0O00O00O0000O00O00O0O0O

object import(str name)

import 0 PythonOOOOOOOO0ODOCOOOOO0OOOOOOOO0ODOOOUODOOOUOODDOOUODOODDOO

_main_ _0000000000COOO0OOCOOOO0O PythonOOOOOODOOOOODOO

object main_module = import("__main__");

object main_namespace = main_module.attr("__dict__");

object ignored = exec("hello = file('hello.txt', 'w')\n"
"hello.write('Hello world!')\n"
"hello.close()",

main_namespace) ;

O00D0000000000000 hello.txt0000000000000DO0ODOO0OOOOOOODOOODO
obobooooooooog

PythonOOOOOooOOoOOooooQO
Python 0000000000000 ODO0O0OOOOOODOOOODODOODOOOODOODDOODOOOOOD

0000000000000 00 object0OODOOOODOOOODOOOOO handleOOOO0OOO0OOOODO
oooboooooboooobooooooo

object main_module = import("__main__");

object main_namespace = main_module.attr("__dict__");

(ooooooo)
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(ooooooooon)

object ignored = exec("result = 5 ** 2", main_namespace);

int five_squared = extract<int>(main_namespace["result"]);

_main__ 0000000000000 O0OOOO0O0OOOOOOOOOOOOOOSO200000000000
00000000000 00o0oD0O0O0000000000000000000 evalOOOOOOOODODODO
ooooocoooood

object result = eval("5 ** 2");

int five_squared = extract<int>(result);

gooo

Python 0000000000000 OOOOerror_already_set000000O0O

try
{
object result = eval("5/0");
// 00000000000
int five_divided_by_zero = extract<int>(result);
}
catch(error_already_set const &)
{
// 000000000000004
}

error_already_set 00000000 0OCOOOOO0ODOOOOOOOO PythonOOOOODOOOOOODOO
OOcatchOO0O PythonCAPIO O OOOOOOOOODOOCOOO0O0O0O0OOOD PyErr Print) 000000
gogooooooboobooobbobobooddoooooobobbboooooupDpbbhboootooL O
ood

catch(error_already_set const &)

{
if (PyErr_ExceptionMatches(PyExc_ZeroDivisionError))
{
// ZeroDivisionError 00O 0OO0O0O
}
else
{

// 0000000000 stderr OOOODOODO

(ooooooo)
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Boost.PythonO OO0 OO

(0o00ooo0ooon)

PyErr_Print();

obobooooooooooboboboooooooobDobobooboboboooooMm

1.27 00000
C++ 000 STLO0ODOOO0O0DO0OO0O00O0O00000000O00000Python0 0000000 O0ODOOOODO
gooooooooo
C+00oooon
- C++000000DO SOO0O0DOOU0ODOOOODOOOOOOUODOODODUOODDOOODDO
- JIO0O0OOOOO200000000
e JUOOOODOODDOODODOOODODOODODOODOOOOa
PythonOOOOOOO
e JOO 100D00DO0DOOODO
e JOO1000000OnNnextQQ0O
e O0O0ODO StoplterationO OO OO0

0000 PythonOOOODODOODODO for y in x... 0000000000

iter = x.__iter__(Q) #UUOUOOOoOooooO
try:
while 1:
y = iter.next() # 0OOO0O0O0O0O0O
#y 00000
except Stoplteration: pass # 00O OO0OOO0O

BoostPython 0O0C++ 0000000 PythonOOOOOOODOOUOODCOUOOOOUODOOODODOODOOOO
00000000 C+ 00000000 PythonOOODODOOODOOOOODODOOOOD _Liter__0O00OOODO
goboooobgooboo

object get_iterator = iterator<vector<int> >(Q);
object iter = get_iterator(v);

object first = iter.next();
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0000 class_<>000000000O0O

.def("__iter__", iterator<vector<int> >())

range

range 00000000 OPython OO O OO0ODO0ODOOOOOOOO
e range(start, finish)
e range<Policies, Target>(start, finish)

000 start 0 finish OO O 000000000
«JO0O00OOOOOOO
000000000

s JUD00O0OD0DO0OTarget g

iterator
e iterator<T, Policies>()

0000 TOODDOOOOOOiteratordO0O &T::begin0 &T::endd range 0000000 D0OOO0OO
ooo

oooooooooooboooboooooobooobooooooooon

f = Field(Q

for x in f.pions:
smash(x)

for y in f.bogons:

count (y)

C++000000000DO0OO0O0OOO0

class_<F>("Field")
.property(''pions", range(&F::p_begin, &F::p_end))
.property("bogons", range(&F::b_begin, &F::b_end));
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stl_input_iterator

D000 C+ 0000000000 PythonOOODUODOUDODOOODCOOCOUOOOUODOODODOODO Python
O0O0O0OO0O0O0o STLO000000000000STLO00D0DOoOO0O0OO0000O000QCOPython 00D
OO0O00 STLOOO0ODOO0OO0O0O0O0OO0CO0O000O0O0O0D0U0OOOOD stloinput_iterator<>0 00000
std::list<int>::assign 0 Python OO0 O0OO0O0OD0O0OOOOOOOOODOOODOO

template<typename T>

void list_assign(std::1list<T>& 1, object o) {
// Python 0000000 STL OODOOODOOOODO
stl_input_iterator<T> begin(o), end;

1.assign(begin, end);

// list<int> 0000000
class_<std::list<int> >("list_int")
.def("assign", &list_assign<int>)

Y/

OO0 PythonO0OOOO0O0O0O0O00000O0 1ist_int0000000000000O0

x = list_intQ);
x.assign([1,2,3,4,5])

1.28 00000

C++ 0000000 PythonOOOOUODOOOODOOOODOOCOODODOOODDOOO C++ 0O PythonODOOOODO
OOOOBoostPython 000000 OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

raise RuntimeError, 'unidentifiable C++ Exception'

00000000000000000D00000000O?

struct PodBayDoorException;
void translator(PodBayDoorException const& x) {
PyErr_SetString(PyExc_UserWarning, "I'm sorry Dave...");

}
BOOST_PYTHON_MODULE (kubrick) {

(ooooooo)

2 00002001 00000 2001: A Space Odyssey” : Stanley Kubrick and Arthur C. Clarke, 19680 0 0 O
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(ooooooooon)

register_exception_translator<

PodBayDoorException>(translator);

1.29 000O0O0O0ODOOO

Boost.Python 00 0000000000000 O0O0OOOOOOOOOOOOO

goboobobaon

Python0 0000000000000 O0O0O0O00O0O0O0DOOO0OOO0OO0O0O0O0O0OOOOOODOODOOOOO
oooooooooPpythonOOOOOOOOOOOOOOOOO

00000 BoostPython OO OO C++ 000000000000 0O0O0O0OO0O0O0O0O0OO0O0OOOOOOODO
cobobooooboocooboooobOooOoOoOoObo coobooooooOoOoOoOoOboOoOobooOoooon

00000 C+0000000ooooOoU00ooooDooo0UUoooDooOooUoooooooOoUooo
OO0M@mo0o00dddOdsounds 000000000 00000000O0 C++00000O0O0O0O0OODOO
ggno

sounds: :core
sounds::io

sounds::filters

PythonOOODOOO0OOOOOOOOOODOOODODOOODOOOODOOO

import sounds.filters
sounds. filters.echo(...) # echo 0 C++ OO

01000000000000000000000000 BoostPythonOOOOOODOOODOOOOOOOD
ooooooooocoooo

/* 0000 core.cpp */
BOOST_PYTHON_MODULE (core)

{
/¥ 0000 sounds::core 000000000000 O0OOO */

/#0000 io.cpp */

(ooooooo)

40 01000



http://docs.python.jp/2/tutorial/modules.html
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(ooooooooon)

BOOST_PYTHON_MODULE (io)

{
/* 0000 sounds::io OO0DOO0O0OODOODOODOODOOO */

/0000 filters.cpp */
BOOST_PYTHON_MODULE(filters)

{
/¥ 0000 sounds::filters 00000000000 OOOOO */

000000000000000000 core.pydOio.pyd 000 filters.pydd Python 00O O OO0O00

O0O: 000 .pydd Python OO ODOOODOOODOOODOODOOOOOUODOOODOODOODOOODOOOD
OO0OD0O0OD0OO0OUNXxOOOO .soOWindowsOOODO .d11000000O0O0O0OOOOO

00000 PythonOOOOOOOOOODOOOOODOOOODO

sounds/
__init__.py
core.pyd
filters.pyd
io.pyd

O0O0O0 __init__.py0OO0OOOOOOQO sounds/ 0000 PythonOOOOOOOOOOOO PythonOO O OO
gboboooooooooooboboboboboobooooooobooboboD

OO00000000o0oO0U0oooo00oooOo0oOoOdsoundsd PYTHONPATHOOOOOOOOODO
obobooooooooog

>>> import sounds.io
>>> import sounds.filters
>>> sound = sounds.io.open('file.mp3')

>>> new_sound = sounds.filters.echo(sound, 1.0)

gobooboooboboobooboo

Oo0o0o0ooooooooO00oooooooc0oO0O00o0ooooooob0O000o0o0nD pythonODOOOO0OODODO
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000000 30000000000000000 filtersO0O0O00000000O0O0ODOODODOOCODO OO
0C+0000000000000D00000PythonOD0OOO0O0O00O0O0OO00OO0OOOODOOOOOODOODO
ooooOooooboooobooooboooo

cooboooooboooboooooooooooOooboOoO0oooOoOooooOoo0O0obOOoOoOobOOoOooooOooOoon
oooooooooooboooo

/* 0000 core.cpp */
BOOST_PYTHON_MODULE (_core)
{

/¥ 0000 sounds::core DO O0OO0OO0OOOOOOOOO */

O0o000ooooooo0oO00oooDoooo00oooooo0oo0OO0OO0On _core.pydd0ODODODO
oboboboooooooooboboboboooboooooooDoboboboboboooo

sounds/

__init__.py

core/
__init__.py
_core.pyd

filters/
__init__.py
_filters.pyd

io/
__init__.py
_io.pyd

000000000 0O00DoO0ooO0o0DoOO0oOoO0D _Linit__.py000O00O0OO0ODOOOOOODO
goobobobobobobobobuobobobOobOoDOobOb coredoooooooobOobDOD
gobooooo

>>> import sounds.core._core

>>> sounds.core._core.foo(...)

0000000000000 00o0DO0DO __init__.py00O0OD0O0OD0OODOO0OO __init__.py00O0OO0ODO
0ddo0o0d0d0obO0ddDoO000obO00d0oDod0ooO0dDoo0OooDoDO0OoOooOgd _core.pyd O
0 core/__init__.py0O00OO0O0O0O0O0O0D0O000000O00O0O00O0O0 sounds/core/__init__.py0 00000

from _core import *
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goboobboobooboooboobooobooboobobuoobboobboobooobbooboon
gooood

>>> import sounds.filters

>>> sounds.filters.echo(...)

000000 PythonODOODO0O0OOO0OOOOO0OODOOODOODOODOODOOOOOOOOODOODO
OO0 C++ 000 PythonOOOOOUOOOOCOUOOUOOODOO Python OO echo_noised filtersOO OO0
000000000000 00000 soundd0000000 echod noised0 00000000 O0OOOOODOODO
sounds/filters/echo_noise.py D0 00000000000 DOODOOOOOOOOO

import _filters

def echo_noise(sound):

s = _filters.echo(sound)
s = _filters.noise(sound)
return s

0000000 sounds/filters/__init__.pyO0O0 Q00O

from echo_noise import echo_noise

OOO0OOOO0OO0OOO0OO0OO0OOfiltersOOOODOODOOOOOOOOOOCOOCOOOODOOO

>>> import sounds.filters

>>> sounds.filters.echo_noise(...)

000000000000 PythonOOOOO

Python 0O 0ODOOO00ODOO0ODOOOODOOOODODOOODOOOOOOOOODOOODOOO

>>> class C(object): pass

>>>>

>>>># 00000

>>>> def C_str(self): return 'C JO00O0O0O0O0O0O
>>>

>> # 0000dododogo

>>> C.__str__ = C_str

>>>
>>> ¢ = CO
>>> print c

cobooboon

(ooooooo)
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>>> C_str(c)
cooououood

OO0 PythonOODOOODODO

000000 BoostPython DO OO DD D000 OO0D0ODOC+ 00 point0 000000000

class point {...};

BOOST_PYTHON_MODULE (_geom)
{

class_<point>("point")...;

Ooooo0b0OO0o0o0o0oo0o0000000000000 geom/__init__.py00000O0OOCCOCCOO

from _geom import *

#O0O0O0OO
def point_str(self):
return str((self.x, self.y))

#0O0O0O0ODOOoOoOOOo

point.__str__ = point_str

C+ 000000000 peint0000000O0O0O0OODOOOOOOOOOOCOCOOOOOOOOOOOO
ooooo

00000000 OOOOODOOODOOOODOOOOn

00000000 OOOODOOOODOOOODOO

gogbooobooboooobd

- J000C0O0O0O0O0O0DOOOCOOO0OOOOCOOOOODOOOOOOODOODOO0O0O00O0 C++00
oooooooon

oobooOooooOoocoobooobooOoOooOboOoOobOOoOoOoobooOooooOooOoon

_point = point

def point(x=0, y=0):

return _point(x, y)
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ooobooooboooooboooooooooboooboOooooooooObooobDOoOoobooOoooooboOooD
oooboooobooooboooooooooooobooooooooooooobooooooooooooon
ooooooooocoooo

goboobbooboooboo

O00O00O0O0O0O0O0O0O0O0ODoOO0OOBoostPythonOOOOOODODODODODODODODOODODODDOODODODOO
OOO0OCOOOO0OO0O000000000000000O0Oclass_0000000000000000000

/* 0000 point.cpp */
#include <point.h>

#include <boost/python.hpp>

void export_point()

{

class_<point>("point™")...;

/* 0000 triangle.cpp */
#include <triangle.h>

#include <boost/python.hpp>

void export_triangle()

{

class_<triangle>("triangle")...;

000 BOOST_PYTHON_MODULE OO ODOOOO main.cpp0000OOO0OOOOOODOOOOUODOOOOD
ggno

void export_point();

void export_triangle(Q);

BOOST_PYTHON_MODULE (_geom)
{
export_point();

export_triangle();

oooboooobooooboooooooooooobooooooooooooobooooooooooooon
ooooooooocoooo
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#include <boost/python.hpp>
#include <point.h>

#include <triangle.h>

BOOST_PYTHON_MODULE (_geom)
{
class_<point>("point")...;

class_<triangle>("triangle")...;

C++ 00000000 PythonOOOOOOODOOOOOOODOOODOOODOOOUODOOODOOODOOOD
gobooobooboobooboobboobogb ecppbbgobbboobbobbobbobobboobo O

OC0: ODooOoDoOoOoOOODOOOOOODOOOODOO0O0O0O0DO00000000 C12400000000000
ooooooooooooooomoooooooooooooooooorAQoOb0OOOonn

1.3 0000000

David Abrahams
Copyright AI'2002-2015 David Abrahams, Stefan Seefeld

131 0000

Boost.Python 0 Python 000000 2200000000000

1.3.2 OO

C++0 PythonOOOODOODOOODODOOODOOOOD 20000

- 000000000 PythonOOOOOOO0O0000000000000O0O0O0C++ 00000 PythonO
Oo0000oopooooo00oooooooo0g0 C++ 000 PythonOOOOOOOOOODOOOOO
OO0PythonO0OODODOOOOOO0O0DO0O0O0OOOOOOOOPythonO0 00000000 O0OODOOOO
Python 00 00000000000O00O0O0

*I Boost.Python 100000000 D Python220000000000000000000000000000000000O0OOO0
00000000 Boost.Python DOOOOO Pythond 24000000000000000000000O00000O0OOO0OPython
22000 2300000000000 100% 0000000
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Boost.PythonO OO0 OO

s JOOODOODODOOCODOOPYythonOODODODOOOOODOOO0OO0OOOOODOC+H+ODODOODDOO
gboboboooooboobobobooboooooooboobobobooooon

0000000000000 0 C+0min0d000000DOCO0ODOOO PythonOOOOODOOOODOOODO
OO0O000M™PythonOOODODODODOOOOOOCOCOOOOOOOOUOUOOOOOO C/C++00 PythonO OO
goboodobobooboobobooboobooobooboobbooboobbooboobbooboon
gobooood

goboobboobooboooboobooobooboobbooboobobooboobbooboon
OO00DOoO000O0O00Db0O0000O000D0D D min0000000DOO0OO0OOOOODOOODOOO

133 00000000000000000

Boost.Python 0 0000000 O0OBoost 00000 ODO0OO0OOO0O0OOODOOOOOODOOOOOODOOO
OOOCOQO BoostBuildOOOOOOOOOOOOOOOOOOO BoostPythonOOOOOOOOOOOOODO
oooboooooooobooooooOooobo0ooboOo0ooooOoooooObooobDOoooboOoooooOoboOooD
ooooOoooOooooboOoobOooOooOoOoOoOoODOOoO0OO0OOOO0ODbOO0OObOOOOoOon

O0: O00000OD0O0O0O00000 Boost.Python0OOODODODOODODODO0D0OO0O0O0O0OOOOODOOOBoostO
O0000000000000Boost.Python0 DD OO0OOOOOOODO 9% 0000000000000 0ODO
cooooooooooboooboooOooon

0000000000000 0O00000000O000000O0000 bjamODOOOOO -a -ofilename OO
cobobOoooboocOooboooOooooooOooOo0obOOoO0oooOoOooooOOo0O0obOOoOoOoboOoOoOoooOoboOoon

goboogo
1. Boost 0O OOOOBoost O OOODODO 1000200000
2.bjam 000000000000 O0Boost IO OO OOO SOO0O0OO

3.Boost 00 O0O0OO0OODO example/quickstart/ 0000000 cd0 000000 OODODODODOOOO
ggood

4. bpjam0 0 0000000000000 O00CO0O0OO0O0O00O0O000O000S0O000000000staged
O000OtestO0O0O0OO00O0OO0OO0ODOOODOOOOODOOOODOOOOOO--verbose-testODO0O0O
ood

Windows D00 0Objam O 000000000000

C:\\...\quickstart> bjam toolset=msvc --verbose-test test
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http://www.boost.org/build
http://www.boost.org/more/getting_started/
http://www.boost.org/more/getting_started/
http://www.boost.org/more/getting_started/

Boost.PythonO OO0 OO

UnixUOOOOOOOOO

.../quickstart$ bjam toolset=gcc --verbose-test test

O0: 00000000000 OO0000000O0O000O WindowsOOOOOOOOOOOOOOOOODOD
OO000OUnixOOOOOO0oO0oDOOoO0oO0O0oOoooDOoOO0obOOo0ooOoooobooooooooboobOoooooooD
oooooooobooooboobobooooboooOoooOoOoOoOoOOoO0OobOOo0OoboboOoobooOoOom

OO0O0O00000000000Oextending0O000000000O0OC0COODODOOOOOOtest_extending.
py000O PythonOOOOOOO0OOOOO0OOO0OOOOO0ODOOOO0ODOOPythonOOOOO embedding O
cooooooboooobooooooooood

goboooogod

0000000000000 00000000000000000Boost.Build PythonOOOOOOOOOOO
000000000000000bjamOOOOOOOODOOO --debug-configuration 0O OO OO bjam O
000 BoostBuildd Python OO OOODOOO0OODOOODOOOOODOOOCOODOOOOODOOOOOODOOD
OO0O0Q0Q0O00O0 BoostBuild 0O OOOOOOOOOOOO

gooooooooooooboooooooooooooooooooo oo oo ooobooooouo
e Boost.BuildOOOOOOO BoostBuildDODODODOODOOO

* Boost.Python 0 0 OO0 000 Python O C++ Sig

gopbooooodn

000000 BoostPythonOODOOOOOODOOOOODOUOOODOOUODOOOOODOOUODOOOOOOOODO
0000000000000 000o0o0o0oo0oo0oo00oo0o00d0quickstart 00000000000
OO00APIOOOCOOOOOOODOOODOOOODOOOO

goboobbooboobobo

OO0O000D00C0OCBoostDOOOODOOOOOO0O0DO 100000000CO0000O0extending.coppd000O
OO0O000 extendingOOOOOOOOOOOOO0O0O0OOOOCOOOOOOODOODOOOOOOODOODO
0000000000 00Do0o0O000oooOOOOBoostBuild000O0DOOOO0OODOOOOOOODOO
ooo

O00000o00oooooooooooo000O0D 2000000000000000ODboost-build.jam0O
Boost 0O ODO0O0OOCOCOOOUOUOOObjamOOOOOCOJamroot OO DOD0ODOOOOOOOOOOOOOOO
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Boost.PythonO OO0 OO

goboobboobooboooboobooobooboobobuoobboobboobooobbooboon
00000;00000000000000000000 bjamOOOOOOO

gooooboboooboooo

Boost UDODOODOODOODOODODODOOODOODOOOOOUOOOODUOODDOODOODOODODODODODO
obobobooooooooooboon

1. example/quickstart/ 00 000000000000 000O0O0O0OOOO0O0O

2. boost-build.jam O 00 Jamroot 000 0000000000000 O0O0O0O0O0O0O0O0O0O0O0O0O0OOO
0000000000 0000O00000 example/quickstart 00 00O000O0O00D0OOOOO
000000 BoostOOOOODOODOOOOOOOOOOOOOOO

http://www.boost.org/doc/libs/python/example/quickstart/boost-build.jam http://www.boost.org/doc/libs/python/

example/quickstart/Jamroot

0000000000 /home/dave/boost_1_34_0/libs/python/example/quickstart O O /home/dave/
my-project 00000000 Oboost-build.jamO0 000000

../../../../tools/build/src

gobogooboon

/home/dave/boost_1_34_0/tools/build/src

00 Jamroot DO OO OOO

cooobooooood

/home/dave/boost_1_34_0

goboobboobooboobobooboobbooboon

gooooooooobbooboooooboooboooobboooobodoodlamroot D OO OOO
extending.cpp Oembedding.cpp OO0 00000000 O0ODOOO0ODOOOODODOOODOOOODOOOODOOO
ood

. filel.cpp file2.cpp file3.cpp ...

0000000000000 00000000dgd Jamroot 00O OOOODOO BoostBuildOOOOODO
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http://www.boost.org/doc/libs/python/example/quickstart/Jamroot
http://www.boost.org/doc/libs/python/example/quickstart/Jamroot

Boost.PythonO OO OO QO

goboobobooboobooo

dooodooooooooo20000040
1. Jamroot O O python-extension 00000
2. extending.cpp 0O O BOOST_PYTHON_MODULE O OO O OO

00000000000 extendingO O helloOOOOOOOOJamroot 0O O0OOOODODO

python-extension extending : extending.cpp ;

gobooobgoooo

python-extension hello : extending.cpp ;

00 extending.cpp OO O OOOOO0O

BOOST_PYTHON_MODULE (extending)

ooooocoooood

BOOST_PYTHON_MODULE (hello)

1.3.4 00000 Boost.Python DO OO OO0

Boost.Python 00 0000000000000 ODOOO0ODOOO0O0OOOOODOO0OODOOOODOOOOOn
O BoostPython OO OODOOOOOOOOOOOOODDOO

BoostPython 000 OO OO0 O0OO0O0OOODODOOOUOOOOOODOOOCOBoostDD DO OOOOOO
0000000000000 0000000000D000O0D0O00O000OOBoostD OO0 OODOOOODO
BoostPython 00 0000000000000 OObjam O --with-python 00000 00O O configure O
--with-libraries=python 0O OO QOOOOOO

1.3.5 Boost.Build OO O OO

BoostBuild OO OODOOOODOODOUOOOUOOODOCOOOUOUOODODOOOOUOUDOOOOOOUODODOOOOOOO
0000000000 user-config.jam OO0 O Ouser-config.jamO0 0000000 Python OO OO O OO
0000000000000 000o0OoooooOg Boost.BuildOOODOODODOOOODOOODODOOO

O0:
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Boost.PythonO OO0 OO

Unix0O OSOOO0O

Unix 0 OSOOODOO0OOO0 Boostd configure DO DODOOOODOOOduser-config.jamd O OOOd
DDDDDDDDD‘izconfigure/makeEII]IZII]IZIIZIDDDD BoostPython OO OO O OOOOOOOOOODO
user-config.jamO0 000000000 DOODOOOOOOO

Python 0000 UOO0O0OUOO0O0OOUOCOUOOUOCOUOOOOOCODOOOODOODOOOOuser-config.jam O python
00000000000 BoostBuildOOOOOOODO --without-python 00000000000 OO0OO
BoostBuild 0O ODOOO0OOOO0OODO0OOOOOOOOODOOOOOOO PythonOOOOOOOOOO

import toolset : using ;

using python ;

OOOOOOO0OO0OO0O000 BoostPythonO0OOOOOOOOODOOOODOOOOOOOODOOOOO quickstart
0000000000000 00000000000MO00B0000000 Boost.PythonOJOOOOOOODO
OOO0O0OO0O0OO00O00000000000 user-config.jamO00000000000000000O0

Python OO O OO

Python 00000000000 OOOOODOODODDO PythonOOOOOOOOOOOOO0O0OOOOOOOOO
OOO0OCOOO0OO0OOO0OO0OO0O00O000000duusing pythonOOOOOOOOCOCOOCOOOODOOO

version
O00O Python OO ODOOOMMOOOOO.O0ODOOCOOOOODOODOOODOOOO2.3MO0000
O00000oO0oO0oO0OO0O0O0O0O0O0OO002.5.10000 000000000 PythonOOOOOODOOOO
00000 versionDOOOOOO0O0OOOOOOOOO

cmd-or-prefix
PythonOOOOOOODOOOOOOOOOOUOODO PythonOOOOOOODOCOOODOOOODOOOOOO
0000000000000 000000 PythonODODOO0OOOOODOOOOODOOODODOO

includes
Python 0 0 00O #include 000 OO0 version 0 cmd-or-prefix 00 000000000000

libraries
Python 00O OIDOOOOOCOOOOOOMacOS/Darwin 00 Python OO OO ODOOOOOOODOOOO
OO0000OversionOd cmd-or-prefix000000000O0OO00OO

condition
O00O0O0O0O0OBoostBuildOOOOO Python OO O0DOOODOOOOOOOCODOOODOOODOO
BoostBuild OO OODODOOOOODOODOOOOODLOOOOLOOOOOOOO

*2 configure 1000000 OD0OO0OO0DOOO user-config.jam 0000 M OO0000O0OO0O00OODOOOOODOOOOON
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extension-suffix
o000ooo0o0o0ooo00oooO00oooO00oooO00ooOo0O00oooOo0o0oooO0o0oDooOo
0000000000000 000000000 WindowsOOOO PythonOOOOOOODOOOOOOO
00000000000 <python-debugging>=00000000000000000000DO0O0OOODO0O
000100 LinuxO0OOOOODCOCOOODOO Ubuntu Feisty FawnOO O python-dbg DO O0OOO0O0O0O
ggboooobobooboobbooboobooobooba

O
ooooOoooooooboobobooooboooooooono

e Python2.50 Python24 0 0000000000000 0ODOOuser-config.jamO0000000O0OOCOO

using python : 2.5 ; # 0000O0O0OODO Python OODOOODO

using python : 2.4 ; # python 2.4 000O0O0OO0OOOOOpython=2.4 O
# J000O0O0OO0OOOOOOO

O00000O000OOoOo2500000000Python240 00000000000 bjamOOOOOOODO
python=2.4000000

e PythonOOO0ODOOO0ODOOOOODOOOODCOOOOcmd-or-prefix00000000OOOOCOODO
gobobooo

using python : : /usr/local/python-2.6-beta/bin/python ;

- J0000D00000D00000O PythonOOOOODOOOOOOOcondition0000O000O0O0ODO
ooooooon

using python ; # DOOOOOODOOOOO

# Intel C++ OOOODOOOO
using python
: # version
: c:\\Devel\\Python-2.5-IntelBuild\\PCBuild\\python # cmd-or-prefix
: # includes
: # libraries

: <toolset>intel # condition

e Python OO OOO0OO0OO0ODOCOO0OOWiIndowsJOOOOOOOOOOOPython OO O0O0OODODOOODO
gboboboooooobooboobobobo
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using python : 2.5 : C:\\src\\Python-2.5\\PCBuild\\python ;
using python : 2.5 : C:\\src\\Python-2.5\\PCBuild\\python_d
: # includes
: # libs
: <python-debugging>on ;

* Windows 000000 bjam 00 0O Windows 0 Cygwin 0O OO Python OO O0OOO00OCOOCODODOCODOO
O user-config.jamO00000000000OCygwinO Python OO OO O OOOOO conditionO0O0O
<target-os>cygwin 0O O OOO0OOO

# Windows OO 0O
using python ;

# Cygwin O 0O0O
using python : : c:\\cygwin\\bin\\python2.5 : : : <target-os>cygwin ;

000000000 target-os=cygwin 0 0000 Cygwin 00 Python 0000000 00O

bjam target-os=cygwin toolset=gcc

000000000 00000000WindowsO0O PythonOOODOOOOOO Cygwin OO bjamO 00O
0000000000000 0000000000000o00O0oO0o0O0g BoostBuildOOOOODOODO
goboobbooboobo

e BoostBuildOOOOOOOODOOOOUOODOOOOOOODOOODODOOOODOOODOOOOODOOD
gogboobobooboobboobooboobbooboobboo

using python : 2.5 ; # 000 Windows OOOODOO

using python : 2.4 : : : : <target-os>cygwin ;

oobooooooboooobooobooono

bjam target-os=cygwin

ooboooooooooooon

bjam target-os=cygwin/python=2.4

3 <target-os>cygwin 000 gec 00000 <flavor>cygwin 000 0000000000000 000DO0OOODOOMinGW GCC
jo00oo0o0oOo0Uoo0oU0o0o0OoOo0U0DOUOOoODOoOoOooODO
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1.3.6 Boost.Python 0 0 0O OO0 O0O0O0OOOOO

OBoost.BuildOOOOOOOOOOOOO0O0O0O0OOODOOOCOCOCOOOO0O0O0O0O0OO BoostPythonOO0OO
0000000000000 00oooooooooooOddBoostPythonODOODOODODOODODOODOOODODOODO
00000000000 000D0O0O0DOOooooooon?

goboodb

oobooooooooobooooooobooooooa

- 0000000000000 D0N00D0N0N0N0N0NDNDN0NDN0NDN0N0NDN0NDN0N0NDN0NON0NNooNooooo
oood

e JoooooopobbbbbbbbooooooooboobobobbbbbbobdoooooooooDo
O000000ooooooUoUooooooo pythonOOODOO0OCOOOOOOODOOOOOOOOODOO
gogboobbooboobbobobooboobobda

goboogo

00000000000 BoostPythonOOOOOOOOOODOOOOODOOOODO

e Python 000 OO000000O0DOOCOOOO0O0OOOODODOO BoostPythonOOOOOOOOOOOO
oboboboooooooooboobobobooooboooobooboboboboboboooooDo
ggo

« Python OO ODOOOOODOOOOOODOOOODOOOOODOOOOODODOO

- MacOS O AIXOOO UnixO OSOOO0OOODOOOCOOOO0OOODOOOOOOOOODOODOO
O0O0O0OC0OO0O0O0O00O0O BoostPythonO OO ODOOOOOOOOOOOoOood

-0000000000000000 BoostPythonOOOOOOODOOODOOODOOOOOOODODOO
000000 BoostPythonOOOOOOOOOOOOOOOOODOOOODOODOODOOCOOD
goboobobooboobooobooobomm

4 BoostPython 0000000 DOOOODOOOOOOOOO
e Windows 0 00O
« UnixOQOQOO

® 00000 Unix/Linnx 00 0000000000000 0000000C0000000000000000000000000000
00000000000000 PythonODOOOOODOODOOOO0ODOOODOOO BoostPythonOOOOOOOOOODOOOOOOO
00ob0ooO0ooO0o0000000b000000 ABIODOOOOOOOOOO0O2000000000000000000000O00GC0O0
000000000000 00000000000000000000000000O00000 Boost.PythonOOOOOOOOOOO
godooooooooooo0oOOO0OO0OO0O0O0O0000o0o0ooooooooOoO0O00O0O000000000
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1.3.7 #include DO OO OO

1. BoostPython O OO OOOOOODOODOOOCOODOO #include "python.h" OODOOOOOOODOOO
00 #include "boost/python/detail/wrap_python.hpp" OO0 DO 0O OO0OOOODO O Boost.Python
0000000000 oUoUoUoooUUUoooooooooooo 1oooooggm

2. wrap_python.hpp 0000 0000000000000 0OO0O0OO0O0OO0O0O0O0O0OOOOOO Python
O0000000oo0o0000 Python 00000000000 OOODOOOODOOOOOOODODOOO
O http://docs.python.org/ext/simpleExample.html* 0 0 0 O

1.3.8 Python OO OoooonO

Python 0 0O O O Opythondebugging0 OO0 0000000000000 O000OO0O0ODOOO0ODOOOODOOOO
00O0ob00obooboOobooO0oO0oObinstrumentationd 000000000 ODOOO0OOO0OO0OOCO0OOCO0OO0OOOOOODO
OO000000O0000Opythondebugging OO O OO0 PythonODOOOOOODOOOOOO0OODOOOOOODO
gboboboooogoobooobooboboboooooooooboboboboooobooom

Python 000000 D0OCODODOOpythondebuggingd D OO OOO0O PythonOOOOOODDOOOOOOOOO
00000Y00000000000000000000000debug 00000000000 python debugging
00000000000 000000D0O00 python-debugging0OOOO0OOOOOODOOOOOOOODOO
gobooobboooboobooobooboobbooboobDbooboobbooboobboobo

Unix0OOOOOOOQOOOOOOOOCOCO PythonOOOOODOO Py DEBUGOOOOOOOOOOOODOODO
OO000000 Windows OOOOOOOOOOOOOOUODOODO DEBUGODOOOOODODOODOQOPython O
0000 PythonDLLODOOOOOUOUOOODOOOOO0OOOODOOOOO PythonODODODOOOOOODODO
0000000000 OJBoost.Python O boost/python/detail /wrap_python.hpp 0 Python.h OO OO OO
0000000 BOOST_DEBUG_PYTHON O OO OOOUOUUOODOODODODO DEBUGODOOOOOOOOOOODODO
O python debuggingd 0 0 0 O Boost.Build 0000000 OO OBOOST_DEBUG_PYTHON O OO O OO OOOOO
OO0ODOC0OO0OO0OD0O0OO0OO0OO0O0OO pythondebuggingOOOOOOO

1.3.9 Boost.Python 000000

BoostBuild 0000000000000 O00000Boost 100000000000 testd00000000O
bjam 000000

*6 00000000 http:/docs.python.jp/2/extending/extending html#extending-simpleexample O Python 2.x 0 0 O [T

* Unix 0000000000000 Odebugging python 000000000 Python 00O DOOOD --with-pydebug 00000000
O00000OWindows 0O Python OO OOOOOOPythonOOOODODODODODOOOOOOOOODOOODODO PCBuildOOOOOOOO
000 Visual Studio DO OO0O0OO0OWin32DebugD 00O 0OO0O0O0OOOOOO
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1.3.10 MinGWCO 0 0 O Cygwin O -mno-cygwinO 0 GCC OO OO OOOOO

Python 2410000000000 MinGW O 3.0.00 binutils-2.13.90-20030111-100 000000000000
oooOoOMinGWOOOOOOOO PythonO OO O OODOODODOOOODODOOPython OO OOOOO Microsoft
OO00DOOoO00oooOoooDoooOmpbpythonOD 000000000 O0OODODODOODOOODOOOOOD:ODOOOD
00— Windows 00 Microsoft 0 00O DO0ODOOODOOODOOODOOCOCOOOLibpythonXX.aOOOOOO
XX000O0oooooo PythonOOOOOOOOOOOO0O0O0DOODODOODOOOOOOO

14 00000000000

David Abrahams
Stefan Seefeld
Copyright AI'2002-2015 David Abrahams, Stefan Seefeld

Distributed under the Boost Software License, Version 1.0. (See accompanying file LICENSE_1_0.txt or copy
at http://www.boost.org/LICENSE_1_0.txt)
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e CallPolicies 00000

-ggooo

— CallPolicies 10 0O

-ggobooboo

e Dereferenceable 0 0 0 00O

- ggoo

-ggbooboo

e Extractor 00 0O 00O

- ugoo

-goboooooo
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-0ooooooog
* ResultConverter/ResultConverterGenerator J 0 0 O O
-000o
-0Dooooooo
* ObjectWrapper/TypeWrapper 0 00 0 0 O
-000o

-goboooood

- g

CallPolicies D OO OO

gooo

CallPolicies 0 0000 O0OOOOOBoostPython DO O OO PythonOO OO O OOOOODOODOOOOOOO
ooooooOoOoooOoooO0oodoodo0 C++00O00DOo0ODOUODOUODODOODOOODbOOOOO 40
gobooboboooo

1. precall — 00000000000 0O0O0OOOOOO PythonOOOOOOOO
2. result_converter —C++ 000000
3.postcall — 000000000 0O0OODOO0ODOOOOO PythonOOOODOOOODOOOO

4. extract_return_type— 0000000000000 O0O0OOODOOODOODOOOOOO

CallPolicies 0 O O

O000000000D00000D0O00O0DO0O CallPolicies 10000 OD0OOODODOOOBoost.Python O
CallPolicies0 000 0O0OOOOO00ODOOOCOOO0O0OOOCOOOO0ODOOOOOODOOUOOODOOOOUOOD
000000000000 0000 BaseOODOOOODO default_call_policiesO00000O0OODOOOBase
Oprecall0 00000000000 O0ODOO0ODO precall00OO0D0OO0DOOOOBased postcallOOOO
00000000000 postcall0O0DO0DODOOODOOOOODOODOODODOO result_converter
OO0000C0ODOOBased OO0 result_converter 00000ODOOOO0OO return_internal_reference
oooo
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goobooobod

CallPolicies D OO OO

00000 x0O CallPolicies 00000000 POODOOOOOOaO PythonOODOOOODOOOOOOODODO
PyObject* DrO00000O000DOCOOOCOODOOOOO PyObject* 0000

O O gooooooooo

X. bool O OO 0000 falsed OO PyErr_Occurred() '= 0000000 trueOd
precall(al O
P::resultReomvévter | OO0 OO0 000000000 DO0ODOODOOO MPLOODOODOOOOOO

verterGen-

erator 00 0O

00 </td>
X. PyObject® OO0OO00 0000 PyErr Occurred() = 000000000 OCODOODODOO
postcallCa,d OO oo odrdgbbooobbooobbooon
r) gogoobobbooooobobobbodooooobobobbbooooooobobobog

doooonooooodoo
P::extrachatefvrn_typ&l D00 0000000000000 O0O0O0O00O0 MPLOOO Metafunctiond O O
tion O OO OO0 mpl::front 0000000

ad

CallPolicies 0 0 0 O O CopyConstructible 000 O000000O00O0O

Dereferenceable D OO OO

gogoo

Dereferenceable 00 0D 000000 lvalueOOODOODOODOODOOOODOOODOOOOO

ooooocooo

Dereferenceable D OO OO

OO0D00O0O TO Dereferenceable 0 0O OOxO0 TOOOOOOOOOODOOODOOOOODOO Dereferenceable
goono

d gugd gogobooboooo

get_pointer(x) | pointee<>::type* 00000 |&*x0000000O
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Extractor 0D 00O 0O

gogoo

Extractor 0 0 Boost.Python O Python 00000000 C++0000000000000O0O0O0O0O0O0O0O0OOO
00000000 d0Python0D 000000 from_pythonO0 O OO0 OO0OD0OOOODODOO

gobooobod

Extractor DO OO 0O

O0000 X0O Extractor 000 0O0a0 PythonODOOOOOOOODOOOOODODOOO

0 d oboboO0oon
X::execute(a)| O void 0000 C++000000000D0execute0O0DD0DDODOOOOOODO
ood
&a.ob_type PyTypeOb- PyObject 0000000 OODODOOODODO ob_type DO OOOO
ject®* oo
onooo

OOOUOO0UOOExtractor 0 execute 000000000 OOOPython D O0OODOOOO 10000000ODO
O000O0OD0OD0O0OD0O0O00OOPyObjectOOOOOOOODOODOODOOOODOODOOODOODODODOODOD
PyObject OO OODOOOOO PODODODODO PythonOODOODODODODOOOOOO

HolderGenerator 0 O 0 O O

gooo

HolderGenerator 000 0000000000000 0OD0 C++ 0000000000000 O0O0OOOOOOO
oboboooooooogoogon

gobooooogn

HolderGenerator D O 00O O

00000 GO HolderGenerator 0 00D 0DOXOOOOOOO0ODO

O oo
G::apply<X>::type | 0 XOOODODOOODOOODOOO instance_holder OO DOOODOO0O
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ResultConverter/ResultConverterGenerator 0O O 0O 00O

gooa

O TOOOO ResultConverter D00 TO C++ 0000 to_pythonOD O OODODOODOOOOOOOODOOOO
0 0 0 0 O ResultConverterGenerator 0 OC++ 0 0 DD 0000000000000 OOO0OOO ResultConverter
OOOMPLOOOOODOOOODOOOOBoost.PythonO0OOO ResultConverter 00000 O0O00OOO0OODO
goooooodoodoooooooododoooooooooooooooooooon

gooooood

ResultConverter 0 0 0 0O O

00000 cOoOROOOO ResultConverter Jc 00 COODODOODOODOr00ROOOO0O0O0O0000O0

a g goooooo
Cc; cidooooobooooon
c. bool OO |ROOOO PythonOOODODOOOOOOOOODODODODODO falseOd
convertibI®eO
c(r) PyObject* | vOOOOO Python OO O OODODOOOOOOOrQO to_pythonO OO OOOOO
gdaoaog O 000PyErr_Occurred 00 0000000000
O
C. PyTypeObjecE 00O DOOOO0OO PythonODOODOOOOOOOOOCOOCO®MIOOODOODO
get_pytypeQhst* 0o0oooOoooobOooedonoDOoO0o0ooboooooboooooobooOon
O0Oobjectd 0O OO

ResultConverterGenerator 00 00 O

00000 GO ResultConverterGenerator I ORO C++ 00000000

O oo
G::apply<R>::type | RO O OO ResultConverter 0 O

60 01000


http://docs.python.jp/2/c-api/exceptions.html#PyErr_Occurred

Boost.PythonO OO0 OO

ObjectWrapper/TypeWrapper 0 0 0 0 O
godgd

Python 00 O0O0O0O0O0DOOOCOCOOO PythonOOOODOOOOOOOOO0O0O0O0OOODO200000000
ooooo

gobooobod

ObjectWrapper D 00 OO

ObjectWrapper 0 D 00O DO000O0OCOOCOOO0O00OO00O0O0O0OOOOOO objectOODODOOOOCOODOOO
gobobooooobooobooboooboboboboooooooobooooboboboboboobogoooobo rROOD
TypeWrapper U000 00000000000 O0DOOOOOOOO

x.some_function(al, a2,...an)

dddddooooooooooooo

extract<R>(x.attr("some_function") (object(al), object(a2),...object(an))) ()

RO TypeWrapper 000 0000000000000 O0O0OOOOOO

x.attr("some_function") (object(al), object(a2),...object(an)).ptr(
gooooooooooom

TypeWrapper 00000

TypeWrapper 0000 Python OO XO OO OO OO ObjectWrapper D 0000 00O TypeWrapper 000 TO O
googgad

T(al, a2,...an)

goobooboobooooboobooboobboobooboXxboobbooboobuooboo T OOO
goooogoo

object(al), object(a2),...object(an)

00000 C+ 0000000000 extract<>0000000C00ODOOCODOOOODOOODOCOOO PythonO
ooobOoOoooo0ooboOoOoooooooon
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RN

000000 TypeWrapper U0 D0 00000000 0ODOOOOODOODOOOOODODODODOODbDOOOODOD
000000 PythonOOOOOOOODOOOOOOO0OOODOOOOOO0OOODODOOOOOOOOODODOO
goooobooobobooobooooboobooboboboobooboobooboobDbobobOLODb MM
O0000000oooooooOodict000000 itemsO 1ist0000O0OO0O0O00OO0OO0OO0OODOOO
000000000 00D0O0O dictOOD0O0OO0O0 PythonDOOODOOOO

>>> class mydict(dict):
def items(self):
return tuple(dict.items(self)) # DO OO OO

mydict 0000000 dict0000O00O0DOODOOCO0OO0OODOOC++00DOOOODODODORDOO
boost: :python::dict 0 Python 0 mydict 0000000000000 00D0O0O0O0O0O0O0OO0O0O items() O
O00O00O0O0O0O0d PythonOOOOOOOOO boost::python::1ist 0000000000 ODOOODOOO
000000 1ist000000000 append 000000000000 0OOCO0ODOOODOCO PythonOO OO
oooooOopooopooooo

142 0000000000

boost/python/class.hpp

oooo

<boost/python/class.hpp> 000000 C++ 0000 PythonOOOOODOODOOOOOODOODOOO
O0000D0Oclass_ 0000000000000 OD00OODODOOODOODODOOODOOODODOOOO0O initO
optional 000 bases00 000000 OO0OOOODOCOO0DOOOUOOODOOOODOD class_OOO0O00O0O
dddooooooooooo

<boost/python/class_fwd.hpp>0O0 class_ 00000000000 0OOODOOOO
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oo

class_<T, Bases, HeldType, NonCopyable> OO OO OOOO

s HeldType 00000000
e class_ 000000000000

e class_00000000O0O0O0DODOODOO

s J0000DODO0OO class_O00O00O0ODO

template<class T, class Bases = bases<>, class HeldType = T, class NonCopyable = unspecified>
class class_ : public object
0100000000 C+ 000000 PythonOOOOOOOOOODODO 4000000000010

000000030000000000000000000000Boost.Python 000000000000
oogd

gobooobobgoobog

e Bases--0O00O0O0O0 TOOOOOOOOOOOOOOOOOOOOO0OO0OOO0OOO0OOOO
from_python OO0 0O00O0O00O0O0O0O00O0OO0O0 BOOOODOOOOOOOOOOOOODO
oBOC0C0O0O0O0O00TOOODOOOOOOO

00 00000000 0000ODOTOC++0000000000D0 bases<>00000!
OO0 bases<>

e HeldType--TOUOOODOOODOOOOOOODOOOOOOOTO T*0 ptrO0ref00000O
return_internal_reference 00O CallPolicies 000000 PythonOOODOOOOOTO
000000000000 PythonOOOOO0O0O0OO0OOOOO0ODODODOOODOOOODBDOD
ooo

OO0 TOTOOOOOOODODODO pointee<HeldType>::typed TO TOODODOODODO
00O Dereferenceable O O

oo T

e NonCopyable--TOOUOODOODOOOOOODO to_pythonO OO OOOOOOODOODOOO
TOOOOOOOoOOooOobOobOobobooooooooboboboobo

* 00000000000000000 basesO00 BOOOOOclass_<B, ...>00000000000000000000000

class_<Base>("Base");
class_<Derived, bases<Base> >("Derived");
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OO0 0OO0O0O0000OOboost:noncopyable 00O OOO0OOOO

00O boost::noncopyable0O0OOOOOOO

HeldType OO O OO OO0

1. HeldType O TOOODOODOOODOOOOOOOOOOODOOOODOOOOODOOOHHeldTypeO O OO OO
OO0OQ0 PythonOOOOOOOOOOOOOOO PyObject*00 10000 COCOOCOOOOOOODOOOO
00000 def(init_expr) 00000 init-expression0000000TO PythonOODOODOODO
000000000000 o00ooooU00oooOoOU0U0oDooO0UOOPython OO0 ODOOOOOODO
0OC++00000 PythonOOODOOOODODOOODOOOODOCOPythonOOOOODOOOOOOOODODOO
Boost.Python O HeldType 00000 O0O0OODOOCO C++ 000 TOOOODODODOODOOODOOOOO
o0oooooooooooo

.BoostPython 0 TOODOOOODOUOOODOOU HeldType OO DOO0OODOOOODOOOOOOOO
O0OHeldType 00 0O0OOUO0OO0OO0OO0OUO0OOO0OOO0OOOO TOUODDODUOODUODOUODOUOO
OO0 Python O TOOOOOODOOOODOODODOOUOstd::auto_ptr O boost::shared_ptr<> 0 OO
000000000000 element_type 000000000000 O000D0O0DODOODOOO0O?
pointee<HeldType>O 0000000000 DOOO0ODODOO0ODOOOOOOOODODO

.00 1.0000000ODOHeldType 0 TOOOOODOODOOOOOOOOODOOOCOHeldTypeOOOO
O00000O00O00000OoOog pydbject* 00 1O00D0ODODODDOODODODOOO

.00 1.0003. 0000000 has_back_reference<>000000000OOTOOOO 1O000DOO
PyObject* 000000000 OOCOOOOCOODOODOOO

class_ 00000000 O0OOO

namespace boost { namespace python
{
template <class T
, class Bases = bases<>
, class HeldType = T
, class NonCopyable = unspecified
>
class class_ : public object
{
// 000 __init._ O000O00OO0OOOOOO

class_(char const* name);

class_(char const* name, char const* docstring);

*2 000 std::shared_ptr0C++11 0000000000000000OO

@oogoggom
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(ooooooooon)

// 00000 __init__ O00O0O0OO0OOO0OOOOO0
template <class Init>

class_(char const* name, Init);
template <class Init>

class_(char const* name, char const* docstring, Init);

// 000 __init__ OO0OODOOOOO
template <class Init>
class_& def(Init);

// 0000000

template <class F>

class_& def(char const* name, F f);

template <class Fn, class Al>

class_& def(char const* name, Fn fn, Al const&);

template <class Fn, class Al, class A2>

class_& def(char const* name, Fn fn, Al const&, A2 const&);
template <class Fn, class Al, class A2, class A3>

class_& def(char const* name, Fn fn, Al const&, A2 const&, A3 constl);

// 00000 static OO00O0O0O

class_& staticmethod(char const* name);

// 00000000000
template <unspecified>

class_& def(detail: :operator_<unspecified>);

// 0000000
template <class U>

class_& setattr(char const* name, U const&);

S/ 0000000000000
template <class D>

class_& def_readonly(char const* name, D T::*pm);

template <class D>

class_& def_readwrite(char const® name, D T::*pm);

// static OO0O0OOO0DOOOODOO

(ooooooo)

14. DO0000OO0OOOOO

65




Boost.PythonO OO0 OO

(ooooooooon)

template <class D>
class_& def_readonly(char const* name, D const& d);
template <class D>

class_& def_readwrite(char const* name, D& d);

// 00000000

template <class Get>

void add_property(char const* name, Get const& fget, char const® doc=0);
template <class Get, class Set>

void add_property(

char const* name, Get const& fget, Set const& fset, char const* doc=0);

template <class Get>
void add_static_property(char const® name, Get const& fget);
template <class Get, class Set>

void add_static_property(char const* name, Get const& fget, Set const& fset);

// pickle OO O0OO
template <typename PickleSuite>
self& def_pickle(PickleSuite constl&);
self& enable_pickling();
3
1}

class_ 000000000 O0OO0OOOOOOO

class_ (char const *name)

class_(char const *mame, char const *docstring)

template<class Init>

class_(char const *name, /nif init_spec)

template<class Init>

class_(char const *name, char const *docstring, /nit init_spec)

OO0 named Python OO OO OOOOOOOODOOQODO nthsOdocstring00OO0D0OO0ODO
ntbs 0000000000 init_spec0000000C00O0O0OOOOO no_init0O TOOOO
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Boost.PythonO OO0 OO

000 init-expression 00 0000000000000

OO0 OO0 name O Boost.Python OO OOOOOOODO class_O0000O0OCOO0OCOCODOODO
gobgobodbDname D000 0OO0ODOOOODODODO

e docstring0000000000000000000O0 __doc__O0OOOODOODO

e init_specO no_init 00000000 PythonOOOOOOO0O0D0 __init__ 00000
00000000000 this->def(init_spec) DO OODOO

e init_spec000000D000O0O00Othis->def(init<>()) 000000

OO0 0OO0O0TOOOODOOO0OOO0OO0O0 _init__ 00000000000 OO0O0O0OO000000
O0oOoo0oo0ooooooDOoOO0OC0OCOOO0O0000O0o0oO0O0DO0O000OCclass_<>0000
coooooobobooobooooboooooo

O00000000 class_O0O0000

template<class Init>

class_ &def (/nit init_expr)

00 init_expr0 TOODOOOODO init-expressionO0000

00 Imit0000O0O0O0O POOODOOOOOPODODOUODOOODOOOCOUOODOOD __init__(.
..)O000b0o0obo00boo0o0oo00oo0oD0oooO0oo0oODoooODoDo0bOD0oooDoOoDOoOoDOO
init expr 000000000 OCOOCOOOCOOCO HeldTypeOOOODOOODODOOODOOInit
Oo00oOoOoOoOoOoOoOoODOO MOOOOODOOOD init_expr 0 MOOOOOOOOOOOO
gboooooooboobobobowN-MOobOoDbOobOOoOOoOoo

OO0 *this
OO OOOOO0OoOO0o0ooooooooooooPpythonOOOO0O0OOOOOO

template<class F>

def (char const *name, Fn fn)

template<class Fn, class A1>

def (char const *name, Fn fn, A/ const &al)

template<class Fn, class A1, class A2>

def (char const *name, Fn fn, A/ const &al, A2 const &a2)

template<class Fn, class A1, class A2, class A3>
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def (char const *name, Fn fn, A/ const &al, A2 const &a2, A3 const &a3)

g

od

name 0 Python OO OO O0OOOOOODOCOOOQO ntbsO

al O overload-dispatch-expression 0000000000000 DO0 2000000000
00 MMOODODO0AIOD0OO0DO0OO0O0D0O0O0D0O0O0O0O0O0OO0OODO0OO0ODOO0oDOooOoDOoOon
goooo

FnO000000000 POOOOOUOOOOOOOOO AlIODDOODODODODOOOODOO
O000O0O0Oname(...) 0000000000000 O00O000O0O0OOOOOOOOAlIO
CallPolicies 000000000 al O call-expressiond POOOOOOODOOAIDOODO
00000000000 NOOO0O0O0O0O00O0 al10MOO0O0O0OO0DO0O0O0O0OO0O0OO0O00OOO0
gooodoodoogog N-MOOUOOOooooooad

0ooooooombOOO0OO0OO0OO0OO0OO0OOOOOOO0 100000O0FMOudlOOOOO0O0O
ooo

inO00000000C000001000U0U cv&OU cv*0OU cv* const& OOODO
ooT*0u*D00000000000000D0000al00 a3 00000000000
oboboooooooogooo

00000 snO0000000000000000000000 TODODOODOOOODOOO
0b0b00o00odbaldbl a30 0000000000 bO0DbObOObOOOOOoboOn

OO00O0O000OD0Fn0O object 0000000 DOO0OODDOODAlDODO a200000
Oo000oUooo 2000000000000 oDfMmMob00ggooooooog
gooo
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a oooogd od

g

doc- | ntbsO O00O00O000000000 __doc__O0OD0OOOODO
string cobobobodoboobobobooboooobooooo

OO0oO0Oo0doOOo0OoOoboOobo20000000DO0O0
O0000oo0oooooooooooogd

poli-| CallPolicies 0 0 OO oooooOoOOOOO0oOoOooooooboooooDooo
cies coOooogooo

key-| fn 00O 0O 00 |0O000OOOOOCOOCOOOCODODDOOOOOOOOO
words 0 O O O 0O 0O 0O |00000000OO

oooooood
keyword-expression
oooo

OO0 *this

class_ &staticmethod(char const *name)

OO0 name O Python OO DD D000 0O0DO00O0OOO0ODO0O mbsO0O00O000O00DO0ODOOODOODO
oboooooooon

OO0 00000 xO0000 PythonO staticmethod(x) 0000000000000 OOODODO
gooooOoooOoOooOoO0ooOoooOooOooooooOoOooO pythonOOOOOOOO

setattr(self, name, staticmethod(getattr(self, name)))

00 staticmethod(name) 000000 def(name, ...) 000000 ORuntimeError O 0 [
ooao

OO0 *this

template<unspecified>

class_ &def (detail::operator_<unspecified>)

OO0 00000 PythonODODOOOOOOOO
OO0 “*this

template<class U>

class_ &setattr(char const *name, U const &u)
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OO0 name( PythonO O DO OOOOOODOODOOOONO ntbsO

OO0 uwOPythonOOODOOODOOODOODOODOOOOOOOO
PyObject_SetAttrString(this->ptr(), name, object(u).ptr())

000 *this

template<class Get>

void add_property (char const *name, Get const &fget, char const *doc = 0)

template<class Get, class Set>

void add_property (char const *name, Ger const &fget, Set const &fset, char const *doc = 0)

OO0 name PythonOUOODODODODOODOOOOOOOOO ntbsO:00: 000 Python O property O
000000000000 Oobject(£fget)D20000000 object(fset) 0D ODDOOO
O0000000000000000O0 docOO0OOOOOOOOODOOOOOODOOODODOOO
OO0 Python 0000000000000 0O0O0DOOOO name 000000

OO0 *this
OO0 0000O0OPythonODOOODOODOOODOODOOODOODOOODOOOOOOOOOOOO

template<class Get>

void add_static_property (char const *name, Get const &fget)

template<class Get, class Set>

void add_static_property (char const *name, Get const &fget, Set const &fset)

OO0 nameO PythonO OO OODOOOOODOOOOOOO ntbsO

OO Boost.Python.StaticProperty 0 0 O 0O O O 0O O O O Oobject(fget)D2 0000000
object(fset) 00D DODUI0ODOUOODOUOUOODOUOOUODODOOOO Python OO
0000000000 0000000 name 0000 OO StaticProperty 0000 self 00000
00000 PythonO property 00000000000 DOOOOO

OO0 *this
OO OOoOOOoOOPpythonOOOOOOOOOOODOOODODOOOOOOOOOOOOOOO

template<class D>

class_ &def_readonly(char const *name, D T::* pm, char const *doc = 0)

template<class D>
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Boost.PythonO OO0 OO

class_ &def_readonly (char const *name, D const &d)

OO0 name( PythonO O DO OOODOOODODODOOOONO ntbsO
OO0 Ooooo

this->add_property(name, make_getter(pm), doc);

ggd

this->add_static_property(name, make_getter(d));
000 *this

OO OOO0OO0OO0OPythonOOOOOOODOOOOOODOOOOODOOOOOOOOOOODOODOOO
oooooooo

template<class D>

class_ &def_readwrite(char const *name, D T::* pm, char const *doc = 0)

template<class D>

class_ &def_readwrite(char const *name, D &d)

OO0 Ooooo
this->add_property(name, make_getter(pm), make_setter(pm), doc);
ooo
this->add_static_property(name, make_getter(d), make_setter(pm));
OO0 *this

00 0O000OPythonOODODOOODOOOODOOOOODOOOOOOOOODOOOOODOOOOODO
ooobooooooo

template<typename PickleSuite>
class_ &def_pickle (PickleSuite const&)

00O PickleSuite O pickle_suite0 OO OO OO0OO0OO0OOOODO0O

00 0O0U0O0D0DU0O0D0U0O00U0U000U000U000000000O0__getinitargs__ O
__getstate__[__setstate__[__getstate_manages_dict__ 0O__safe_for_unpickling__

0 __reduce__

OO0 *this
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00 DO0D0O00O0O0OD00D0O000000O0O0Od pickle0000C0O0C0O0OD0ODOOOOOOO
gbooooooooobgoobd

class_ &enable_pickling()

OO0 __reduce__00000O0 __safe_for_unpickling_ 00000000
00O *this
OO0 def_pickle0OOOODOOPythonOO pickle 000 0O0000000O0O0O

bases<T1, T2, ...TN>OUO0OOODOOOO

* bases0O0000000O00O00O0O I

template<class ...Ts>

struct bases
class_000000O0C0O0O0O0OOO0OOOOOOOOOOOOOOOOOO MPLOOOODOO

bases0 0D OO0OO0OOOOO

namespace boost { namespace python

{
template <T1 = unspecified,...Tn = unspecified>
struct bases
{3

1}

0

00000 C++D00000000DOO0ooOn

class Foo : public Bar, public Baz
{
public:
Foo(int x, char const* y);
Foo(double);

std: :string const& name() { return m_name; }

void name(char const*);

@oogoggom
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(0o00ooo0ooon)

double value; // OO0 00O

private:

1

0000 Boost.Python OO OO O0ODOODOODOOOODOOOO

using namespace boost: :python;

class_<Foo,bases<Bar,Baz> >("Foo",
"OOO Foo ODOODOOOOOOOOOOOOM
"Foo JO0OOOOOOOOOOOO™,

init<int,char const*>(args("x","y"), "__init__ 00000000 O0OCOO0O0O™
)

.def(init<double>())

.def("get_name", &Foo::get_name, return_internal_reference<>())

.def("set_name", &Foo0::set_name)

.def_readwrite("value", &Foo::value)

boost/python/def.hpp
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gooo

def 0000 scope0 C++000000000O00ODO0O0ODOOO PythonOOOOODODOOODOODDOODOO
god

RN

template<class Fn>

void def (char const *name, Fn fn)

template<class Fn, class A1>

void def (char const *name, Fn fn, A/ const&)

template<class Fn, class A1, class A2>

void def (char const *name, Fn fn, AI const, A2 const&)

template<class Fn, class A1, class A2, class A3>

void def (char const *name, Fn fn, A/ const&, A2 const&, A3 const&)

OO0 name( PythonO O OO OOOOOOOODOOODO ntbsO

e FnO object 0 0D000DOO00DOOO0OOOOOODODOOODD 10000000000
imnO0000000ooooooogog

e alO overload-dispatch-expression 0000000000000 200000000
00 fMmMODO00D0AIDD00D000D0O00C0O00D0000O0OD000O0OO0O0O0OO0oOOn
gooooooo

00 FPO0O0O0O0O0O0O0O0OPOOOOOOOOOOOOODAIOODODODOOOOOOOOOOO
0o0o0ddd0Oname(...) 00000 D0D0ODDODODDODOOOOOOOOOOOOal d<link
linkend="v2.CallPolicies">0 0 0 0000 O</Nink>0 00000000 al O call-expression
JgrPOOO0O0DO0ODOAMO0OO0ODDODODODODOODOODNDODOODUOODUOO a1O NDOO
0000000000000 000O00000O00000ON-¥MOOODOOOODODOOO

000000000 ullO000000000000O0000O000DOO00OOO0O0O0oDoOd
00000000 fin000000 1000000al00 a3 0000000000000000O
gobooboobbooobd
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Boost.PythonO OO0 OO

oo ooooooo oo

doc- | ntbsO Ooooooooooooood
string __doc__0O00OOOODOODOO

poli- | CallPolicies 00 00O goodoooobbbobboooooo
cies ooooooooooooooo

key- | fn00 00000000 O0OOOOOODO |ODO000OCQCOOOOOOOODOODDOO
words | 0 0 keyword-expression 0000 dooodoooooooood

#include <boost/python/def.hpp>

#include <boost/python/module.hpp>

#include <boost/python/args.hpp>

using namespace boost: :python;

char const* foo(int x, int y) { return "foo"; }

BOOST_PYTHON_MODULE(def_test)

{

def("foo", foo,

args("x", "y"), "foo DOOOODOOOOOOOOO™);

boost/python/def_visitor.hpp
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oooo

<boost/python/def_visitor.hpp>O0Oclass_ 00 000000000000 ODOO class_ 0O def0000O
0000000000000 000000o0o000000oooo0Odef_visitor<>000000000O000O
0000000000000 O00d visitOOOODODODOO0OOO def00000O0O0ODOO DerivedVisitor

gooo

ggo

def_visitor<DerivedVisitor> OO O OO OODO0O

e def_visitorOQO QO QOO

e def_visitord Q00O

template<class DerivedVisitor>

class def_visitor
def_ visitor 0000000000000 O0DO0OODO0ODOOOOOUOOOdef visitorOOQOO
0000000000000 000D0 DerivedVisitorODOOODO visitOOOOOOOOODOO
def_visitor 00 0000000000000 0OOOODOOUOODOOUOOOOO DerivedVisitor OO
000000 class_O def00000O0O0O0OODOOOODOO

def_visitor OO OGO OQO

namespace boost { namespace python {

template <class DerivedVisitor>

class def_visitor {};

def_visitor 0O O

OOODOCOODOODOO DerivedvisitorOO0OO0O0O0O0O0O0O

e def visitor 0000000000000 O0OOOO

e def_visitor_access 000000000 OODOOODOODOODOODO

- 000000 visitOOOO0O0O0O000000000000000D0000O0AO0
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O O oo oo

g

O

O

a
visitor. void cls O Python 0 0O O 00O class_ O cls.def(visitor) DO DO OOOO
visit(cls) O000000Ovisitord def_visitor | OO0O0OODOOODOOOO

goooood

visitor. void cls O class_ 0000000 Oname O cls.def(name, visitor) a
visit(cls, CO0O0OOvisitor O def_visitor O O O cls.def(name, visitor,
name, O0000Ooptions 00000000 | options) OO0 OOOOOOO0O
options) oooood ooooooooo

class X {/*...%/};

class my_def_visitor :

{

friend class def_visitor_access;

template <class classT>

void visit(classT& c) const

{

.def("foo", &my_def visitor::foo)
.def("bar", &my_def_visitor::bar)

static void foo(X& self);
static void bar(X& self);

};

BOOST_PYTHON_MODULE (my_ext)

{

class_<X>("X")

.def(my_def_visitor())

boost: :python: :def_visitor<my_def_visitor>

(ooooooo)
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boost/python/docstring_options.hpp

gooo
BoostPython 00 000000000000 ODOCOOO00OODOODOOO C++000D0ODODOOOOOO
OO000O0000000000Odocstring_optionsO00000000000000000O0O0O0OOODOOO

oooooooooooboooooon

ggo

docstring_options 00O

e docstring_options 00O OO0
e docstring_options 0000000 OODODO

e docstring options 000000

e docstring_options 00000000

class docstring_options : boost::noncopyable
gogbooobobooboooboboobooobooboobbooboobboobboobbooboOon
O0o0000O0o0oU0oooOoUo0ooOoU0o0oOoUooooUoOooon
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docstring_options OO OO 00O

namespace boost { namespace python {
class docstring_options : boost::noncopyable
{
public:
docstring_options(bool show_all=true);

docstring_options(bool show_user_defined, bool show_signatures);

docstring_options(bool show_user_defined, bool show_py_signatures, bool show_

—,Cpp_signatures);

~docstring_options();

void

disable_user_defined();

void

enable_user_defined();

void

disable_signatures();

void

enable_signatures();

void

disable_py_signatures();

void

enable_py_signatures();

void

disable_cpp_signatures();

void

enable_cpp_signatures();

(ooooooo)
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void
disable_all();

void
enable_all();

i3

docstring options 0000000 OOO0O

docstring_options (bool show_all = true)

00 OUO0O0ooUo0ooOOoU0O0OoOoU0U0OoOoU0OoOoOoUOOoOOoUOoOoOoUOOOUODOOOODOOn
00 docstring options 000 O0000000OODOshow_alld trued 0000000000
O000000000000000000000 PythonODOD C++ 0000000000000
O0Oshow_alld falseOOOO__doc__0O0O0O NoneOOODO

docstring_options(bool show_user_defined, bool show_signatures)

00 dooooooooooobobobobobobOboboboboddddoooooooooooon
O docstring_options 0000000 OO OO show_user_definedd trued 000000
0000000000000 000000000 show_signatures O true OO OO Python OO
0C+ 0000000000000 00ODOOshow_user_defined 00O O show_signatures [
000 falsedODO0O__doc__0O00O NoneO4OOO

docstring_options (bool show_user_defined, bool show_py_signatures, bool show_cpp_signatures)

00 0O0O0O0OO0O0OO0oO00OO0O0OO0OU0U0OUUU0OUOU00U0O0OU0DO0O0OOODUOODODOoDoDOooooooo
0 docstring_options 00000000000 OO show_user_definedd true0 000000
00000000000 0000000O000O show_py_signatures O true OO 0O O Python
0000000000000 000Oshow_cpp_signatures true0000C++ 000000
000000000000 000000 falseOOOO__doc__0O00 Noned OGO O
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docstring_options OO OO 00O

~docstring_options()

OO0 OU0DOO0O00OO000O00O00DO0DOO00O0000D0O00DO000 docstring_options
ooboooooodb C++0O00DbO00oOoO0O0oO0O0oDO0DbOOU0oDOoOoOO0bODOoDOOOo
00 docstring_options 0000000000000 0O000000O00O0O0OONOOOOO
gooooo

docstring_options OO OO OO0

void disable_user_defined ()

void enable_user_defined ()

void disable_signatures()

void enable_signatures()

void disable_py_signatures()

void enable_py_signatures()

void disable_cpp_signatures()

void enable_cpp_signatures()

void disable_all ()

void enable_all ()
0oooooooooboooooooob oo b o000 oD ooooobooooa
*_user_defined 000 *_signatures 10000000000 0OODOOOOOOODOO*_all OO
oo obobobobobbobbobboboo0oooooo
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#include <boost/python/module.hpp>
#include <boost/python/def.hpp>
#include <boost/python/docstring options.hpp>

void foo() {}

BOOST_PYTHON_MODULE (demo)

{
using namespace boost: :python;
docstring_options doc_options(DEMO_DOCSTRING_SHOW_ALL);
def("foo", foo, "foo DO OOOOOM);

}

-DDEMO_DOCSTRING_SHOW_ALL=true U0 0000000000 COOO0O0OOO

>>> import demo

>>> print demo.foo.__doc__

foo() -> None : foo OOOOOOD
C++ signature:

foo(void) -> void

-DDEMO_DOCSTRING_SHOW_ALL=false D00 000000000000 OOOO

>>> import demo
>>> print demo.foo._ _doc__

None

oooood

#include <boost/python/module.hpp>

#include <boost/python/def.hpp>

#include <boost/python/args.hpp>

#include <boost/python/docstring_options.hpp>

int fool(int i) { return i; }

int foo2(long 1) { return static_cast<int>(1); }

@ooooooo)
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int foo3(float f) { return static_cast<int>(f); }

int foo4(double d) { return static_cast<int>(d); }

BOOST_PYTHON_MODULE (demo)
{
using namespace boost: :python;
docstring_options doc_options;
def("fool", fool, arg("i"), "fool OO ODOOO™);
doc_options.disable_user_defined();
def("foo2", foo2, arg("l"), "foo2 DODOODOONO");
doc_options.disable_signatures();
def("foo3", foo3, arg("f"), "foo3 OO OOONO");
doc_options.enable_user_defined();
def("foo4", food, arg("d"), "food DO DDDODOM);
doc_options.enable_py_signatures();
def("foo5", foo4, arg("d"), "fooS DOODODOOOM;
doc_options.disable_py_signatures();
doc_options.enable_cpp_signatures();
def("foo6", foo4, arg("d"), "foo6 OO OOOO™);

0001 PythonOOOO

>>> import demo
>>> print demo.fool.__doc__
fool( (int)i) -> int : fool OOOOOODO
C++ signature:

fool(int i) -> int
>>> print demo.foo2. _doc__
foo2( (int)l) -> int :
C++ signature:

foo2(long 1) -> int
>>> print demo.foo3.__doc__
None</computeroutput>
>>> print demo.foo4.__doc

foo4 ODOODODODODO

>>> print demo.foo5.__doc__
foo5( (float)d) -> int : foo5 DO OOOOO

>>> print demo.foo6.__doc__

(ooooooo)

14. DO0000OO0OOOOO 83




Boost.PythonO OO OO0

(ooooooooon)

foo6 DOODOOOO
C++ signature:
foo6(double d) -> int

000 C++ 000000000000

#include <boost/python/module.hpp>

#include <boost/python/def.hpp>

#include <boost/python/args.hpp>

#include <boost/python/docstring_options.hpp>

int fool(int i) { return i; }

int foo2(long 1) { return static_cast<int>(1); }

int barl(int i) { return i; }

int bar2(long 1) { return static_cast<int>(1); }

namespace {

void wrap_foos()

{
using namespace boost: :python;
// docstring options DO O0ODOOOO
// -> 000 G+ 0boobooooogoooo
def("fool", fool, arg("i"), "fool DODOODOOO™);
def("foo2", foo2, arg("1l"), "foo2 DO OOOOO");
}

void wrap_bars()

{
using namespace boost: :python;
bool show_user_defined = true;
bool show_signatures = false;
docstring_options doc_options(show_user_defined, show_signatures);
def("barl", barl, arg("i"), "barl DOOOOOO™M);
def("bar2", bar2, arg("1"), "bar2 ODOOOOOO");
}

@ooooooo)
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BOOST_PYTHON_MODULE (demo)

{
boost: :python: :docstring_options doc_options(false);
wrap_foos();
wrap_bars(Q);

}

0002 PythonOOODO

>>> import demo

>>> print demo.fool.__doc__
None

>>> print demo.foo2. _doc__
None

>>> print demo.barl. _doc__
barl OO0OODOODO

>>> print demo.bar2.__doc__

bar2 0000000

boost/libs/python/test/docstring.cpp 00O docstring.py 0000

boost/python/enum.hpp

gooo

<boost/python/enum.hpp> 000000 C+ 0000 Python OO OO O OOOOOOOOOOOOODOODO
gbobobooooooobobobobob enum_0OO00OO0OO0bOODODOOOOO

ogno

enum <T>000000000O

template<class T>

class enum_ : public object
01000000 C+0000000OPythonO int0000000 PythonOOOOOOOODO

namespace boost { namespace python

{

(ooooooo)
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template <class T>

class enum_ : public object

{
enum_(char const* name, char const* doc = 0);
enum_<T>& value(char const* name, T);
enum_<T>& export_values();

s

11

enum_ U 000000000 OOOOOOO

enum_ (char const *name, char const *doc = 0)

OO named PythonO OO ODODOOOOODOOOOOOO ntbsO

OO0 OO0Onamed int000000 PythonOOOOOOOO enum_O00000000000000
bbb Oname J000O0OD0OODOODOOOOOOO

enum_ 000000000 OO0OO

inline enum_<T> &value (char const *name, T x)

OO named PythonO O DO ODOOODOODOOOOOOO ntbsO
U oobobobobooboobobotdbb0Onamedd x0OO0OO0O0OO0OO0DOO0ODOOOO

inline enum_<T> &export_values()

OO0 valueOOOOOOCOOOOOOOCOOOOOOOOOOODOOODOOO scopeOO0O0OOO
ooooo

OO0 *this
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0003 C+ 00000000

#include <boost/python/enum.hpp>
#include <boost/python/def.hpp>

#include <boost/python/module.hpp>

using namespace boost: :python;

enum color { red = 1, green = 2, blue = 4 };

color identity_(color x) { return x; }

BOOST_PYTHON_MODULE (enums)
{
enum_<color>("color")
.value("red", red)
.value('"green", green)
.export_values()

.value("blue", blue)

def("identity", identity_);

0004 PythonOOOOODO

>>> from enums import *

>>> identity(red)

enums.color.red

>>> identity(color.red)

enums.color.red

>>> identity(green)

enums.color. green

>>> identity(color.green)

enums.color.green

(ooooooo)
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>>> identity(blue)
Traceback (most recent call last):
File "<stdin>", line 1, in ?

NameError: name blue' is not defined

>>> identity(color.blue)

enums.color.blue

>>> identity(color(l))

enums.color.red

>>> identity(color(2))

enums.color. green

>>> identity(color(3))

enums.color(3)

>>> identity(color(4))

enums.color.blue

>>> identity (1)
Traceback (most recent call last):
File "<stdin>", line 1, in ?

TypeError: bad argument type for built-in operation

boost/python/errors.hpp
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gooo

<boost/python/errors.hpp>0 OPython 0 C++ 0 000000000000000000000000000O
O BoostPythonOOOOOCOOOOOOOOOOOOOO0OO0OOO0OOO0O0O0O0O0O0O0OO0DOOOOOOOOOO

ggno

error_already_set 0 0[O

class error_already_set
error_already_set J0Python 0000000000000 ODOODODOOOOODOOOODODODOO
O00000O0O0O0OO0O0000 PyErr Oceurred) 0 true000000000O0O0OOOOOOOOOOO
0000000000000 D00000D0O0D0O0000D00000 throw_error_already_set 0000
googogo

namespace boost { namespace python

{

class error_already_set {};

1}

RN

template<class T>

bool handle_exception(7 f) noexcept

void handle_exception() noexcept

OO0 010000000 functionO<void>(£) 00 000000000000 2000000C++0
go0oC0COoOoOoQoC++ 000 15100000 oooooooooo

00 D1000000wyO0O0OODODO fQO0000DO00OD0OOOCODOOOOODOOOOOODO
OO0DO0O0OO0O000OO00OC0ODO0DOO0O0ODO0OO0OcatchO0OOOO0OO C++O00O0D0O0ODO
OC0 PythonOOOOOODOODOOCOOOO0O0O0 true00000C0DO0O0 falseOOOOO
200000000000000OC0OOOODODOODO 1ODODOOCOO

0000 O00OooOobDi1ogooo
oo 00O

OO0 OOoOoOoQoOoOoOoOoOoOoOoC+00000oooooooooooooooooooooooo
oOoo0OobDOo0oo0oOO0obOO0obOOoO0oO0DOO0DbDOoO0bOUOOODOoOOOOODOOOC+H+ODO

14. DO0000OO0OOOOO 89


http://docs.python.jp/2/c-api/exceptions.html#PyErr_Occurred
http://www.boost.org/doc/html/boost/functionN.html

Boost.PythonO OO0 OO

O Python APIDOD0OODOO0ODOO0O0OO0ODOO0ODOODOOD handle_exceptionO0 OO 0O0O0O0
O00O0OC0OO0O0OO0OOO0OOmake_function Omake_constructor Odef 00O class_::defO
000000000000 20000000000000000000000 try0QOOooOOOO
dddoooooooooooobobobobooboboooog

template<class T>

T *expect_non_null (7 *x)

ooo x
00 error_already_set()--x == 00000

OO OOOOoOoOoooOoOoPpytho/CAPIDOOOOOOOOOOOOOOOOOOOOO

void throw_error_already_set()

00O throw error_already_set();

00 O0bobobobotbobouooooooboobobouoboooooooooooono
0000000000000 0O0OooOOBoostPython 0O OOOODOOOOOOOCOOOOOO
handle_exception 00000 catch OO OOOOOOOOOOOO

#include
#include
#include

#include

// obj [

<string>

<boost/python/errors.hpp>
<boost/python/object.hpp>
<boost/python/handle. hpp>

"__name_ " 000000000 std::string O0O0O0O

std: :string get_name(boost: :python::object obj)

{

// __name__ 00000000 O0O0O0OOQ
PyObject® p = boost: :python::expect_non_null(

PyObject_GetAttrString(obj.ptr(), "__name__"));

char const* s = PyString_AsString(p);

if (s

= 0)

Py_DECREF (p) ;

// Python 000000000 ODOOOOO

(ooooooo)
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(ooooooooon)

std: :string result(
boost: :python: :expect_non_null(

PyString_AsString(p)));

Py_DECREF(p); // p 0000

return result;

//
// handle_exception 00 1 0O0O0OCOOOOOCOODOO

//

//al b0O0O0O "__name__" OO0O0OOOODO 1 000000 0 O Python Int OOO0OOOO

// result 000000

void same_name_impl (PyObject*& result, boost::python::object a, boost::python::object b)

{
result = PyInt_FromLong(

get_name(a) == get_name(a2));

object borrowed_object(PyObject* p)

{
return boost: :python: :object(
boost: :python: :handle<>(
boost: :python: :borrowed(al)));
}

// Python 'C' API 000 0O0O0OOOODOOO

extern "C" PyObject*

same_name (PyObject* args, PyObject® keywords)

{
PyObject* al;
PyObject* a2;
PyObject® result = 0;

if (!PyArg_ParseTuple(args, const_cast<char*>("00"), &al, &a2))

return 0;

(ooooooo)
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// boost::bind DO00OOOO0OOOOO boost::Function®<void> OO0 OO
if (boost::python::handle_exception(
boost: :bind<void>(same_name_impl, boost::ref(result), borrowed_object(al),
borrowed_object(a2))))

{
// 000000000Python 00000 handle_exception() ODOODOOOOO0O
return 0;

return result;

/7
// handle_exception 00 2 0000000000 ODOODOOOODOODODOOO
// 0000000000000000
//
extern "C" PyObject®
same_name2 (PyObject* args, PyObject* keywords)
{
PyObject* al;
PyObject* a2;
PyObject® result = 0;

if (!'PyArg_ParseTuple(args, const_cast<char*>("00"), &al, &a2))
return 0;

try {
return PyInt_FromLong(

get_name (borrowed_object(al)) == get_name(borrowed_object(a2)));

}

catch(...)

{
// 0000000000Python OOOODO
boost: :python: :handle_exception();
return 0;

}
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boost/python/exception_translator.hpp

oooo

00o0o0odoD0oOC+0DO0o0ooboooooO pythonOODOOOODOOOCODOODODOOODOOOLOD
OO0O00000000OBoostPython 000D CODODOODOOOOOOOODOODOOOODOOOOOOOODO
Python 0000000000000 0OOOOOOOOOOODOOOOOODO C+0000OPythonOOOOO
'"Unidentifiable C++ Exception' 00000000 RuntimeError 000 00MOO0O0OO0O0ODOOOOOO

oobooOooooooobOocOooboocOooboOooobooOono

RN

register_exception_translator

template<class ExceptionType, class Translate>

void register_exception_translator (7ranslate translate)

00 Translate O CopyConstructible D0 00000000000

void f(ExceptionType x) { translate(x); }

O translate(x) 0 C++000000D00CCOO PyErr Occurred) 00000 10000000
ooooo

OO translate000O0OCOOCCOCOOCOCOOCOOOOOOOOOPYthonOOOOOOOOOOOO
0000000000 BoostPythonODOOOOOOOOOODOOOODOODOOOOOODOOOO
O00 catchOOOOOOODOOODOODOOOODOOOODOOOOODOOOOOOOODO
00OOo00O0dO0oDOO00oCoOdOoU0oDOoU0oOoOOooO0oOoodOo C++0O0U0UDOoUOOOOCoODO
ggododooooobbbobobobobobobobbbbbbbbbboddddUuL L
oogd
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#include <boost/python/module.hpp>
#include <boost/python/def.hpp>
#include <boost/python/exception_translator.hpp>

#include <exception>

struct my_exception : std::exception

{
char const* what() throw() { return "OUOOOOO"; }

};

void translate(my_exception const& e)

{
// Python 'C' API 000000000 DOOOOODOOOODOOO
PyErr_SetString(PyExc_RuntimeError, e.what());

void something_which_throws()

{

throw my_exception();

BOOST_PYTHON_MODULE (exception_translator_ext)
{

using namespace boost: :python;

register_exception_translator<my_exception>(&translate);

def("something_which_throws", something_which_throws);
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boost/python/init.hpp

e JOOO
e init-expression

e OO

e J

oooo

<boost/python/init.hpp>00C++ 00000000 PythonOODODOODODO __init__ 0000000000
goooobooooooooooo

init-expression

init-expression := ‘see-other-document”

init-expression000000000000D00O0O0O __init__ 0000000000 O0DOOOODOOOOO
obooboboooooon

docstring D00 0O00 __doc__00000DO00OOO nthsO

keywords 00000 __init__ 00000000000 O0OOO0O0OOOOOOOOOOODOO

keyword-expression[]
call policies CallPolicies 00000000000

argumenttypes 0O OO0 C+ O000O0OOODOOOCODOODODOOO C+0O00O00O0 MPLOO
init-expression 00 0000000000000 O0ODOOOO 1000O0ODO

oo

init<T1 = unspecified, T2 = unspecified, ...Tn = unspecified> 000000000

s init0000000O0OOOO

e init00000000000DO0DO0O0OO0

e init0 0000000000
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template<class ...Args>

struct init

10000 __init__ 0000000000 O0OD0O0O0O0 MPLOOODODO T;00 optional<>000000
gbobooboon

init0000000O0OOOOO

namespace boost { namespace python

{

template <T1 = unspecified,...Tn = unspecified>

struct init

{

};
1}

init(char const* doc = 0);
template <class Keywords> init(Keywords const& kw, char const* doc = 0);

template <class Keywords> init(char const* doc, Keywords const& kw);

template <class CallPolicies>

unspecified operator[](CallPolicies const& policies) const

init00000000000000000

init (char const *doc = 0)

template<class Keywords>

init (Keywords const &kw, char const *doc = 0)

template<class Keywords>

init(char const *doc, Keywords const &kw)

00 docOODODODOODODO mbsOUkwOOOOOOOO keyword-expression 000000000
aood

OO0 OO0O0O0Odocstring 0 doc Okeywords 0 kw 0000000 init-expression 00000 10
O0000000000000 keywords 00 00O call policies 0 default_call_policies
O0000000TnO optional<Ul, U2, ...Um>00000000000000000C0000O0O
gobooo
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(T1, T12,...Tn-1), (T1, T2,...T_n-1 , UL), (T1, T2,...Tn-1 , Ul, U2),
~(T1, T2,...Tn-1 , U1, U2,...Um)

cooobooooboooobooooooOooOoobOboOoOooboboOoobooOooooOoOoOoOooOOoOooDn

init0 0000000000

template<class Policies>

unspecified operator[] (Policies const &policies) const

00 Policies O CallPoliciesD DO DO OO

OO0 init000000O0O0O0O0OCO0ODOOCOOOOOOcall policiesO O policiesOOOO0OODO
000 init-expression 000

optional<T1l = unspecified, T2 = unspecified, ...Tn = unspecified> 000000000

e opticanal 0O O0DOOOOODODOO I

template<class ...Args>

struct optional
__init__0000000DO0O0O0OOO0OODODOOODOOO MPLOO

opticanal D0 OO DO OOOOOOO

namespace boost { namespace python

{
template <T1 = unspecified,...Tn = unspecified>
struct optional {};

1}

g

oo C++ 0000000000

class V;
class X

{
public:

(ooooooo)
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X@int x, Y* y) : my(@y) {}
X(double);

private:
Y* m_y;

s

0000000000 BoostPythonOOOODOOOODOOOO

using namespace boost: :python;

class_<X>("X", "X OODooooooooooooo™,
init<int,char const*>(args("x","y"), "X.__init__ DO0DOOOOOOOOOCOOMTL
with_custodian_and_ward<1,3>()]
)
.def(init<double>())

boost/python/iterator.hpp

gooo

<boost/python/iterator.hpp>O00C++ 0000000000000 PythonOJODODOOOOOOOODOODO
000000000000 class_O00000O0O0OO0O0OOOOOOOOODOOOODOOODOOOODOOOD
_getitem_ 000000000 OCOOCO0OOCOODOOCODOCOOCOOPythonOOODOOOOOOODOOODO
OiterDO00mMO0OODOOODDOODODODODOODOOOOO C++0O00O0DOOODOODDOODDOODODOOOOO
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oo

iterator OO O0OODOOO

e iterator 000000 0OO0DOCOOO

e iterator 000000000 ODODOODOODO

template<class Container, class NextPolicies = unspecified>

struct iterator : object
iterator<C, P>O000000000OO0OOOOOO PythonOOOOOOOOODOOOOOOOOOOO
00000 PythonOOOOODODOOCOUOOOOODOOOOD cOOOOODO[c.begin(,c.end())O0O
000 PythonOODODOOODOOODODOODOOOO CallPolicies OO0 POOODOOOODOOODOOODOO
OO0oOoUooooooog

O0O0OO0O0OO0O00O00cO Container000000O0O0O0O0O
oooooooooog

e Container--00000000 cOOOOOc.beginQ OO0 c.endQUO0OO0O0OOOO
O00000OContainer 0 const 0 beginO00O0 end000000000 constO0 0000
ooooo

OO [c.beginQ,c.endO)) 0000000 OOOOOODOO
e NextPolicies--00O0O0OO0O0OO00OnextO000O0O0OD0OOOOO
OO CallPolicies 00 D0O00OD0O0OODODODODODOODODODODOO

00 000000 C++000000D0O0OD0OD0DO0O0oO0oO0oOooOODODbOD0oDOoOoooOoOoOn
CallPolicies 000 0O

iterator 0O 0OO0D0O0OOOO

namespace boost { namespace python
{

template <class Container

, class NextPolicies = unspecified>
struct iterator : object
{
iterator();

b

11
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iterator 000000000 OODOOOOOO

iterator()

g ooboobobooboobboobd

range<NextPolicies>(&iterators<Container>: :begin, &iterators<Container>::end)

0000 this->getQ 00000000 PythonOOOOOOOOOOO PythonOOOOOOODO
coooooooo

OO OOOOOC+0O0D0O0begin000 endODOOOOODOOOOODOOOOOOOOOOOO
coooooooooooooon

iterators OO O0OOO0O

e iterators0 00 000OOOOOO

e iterators000000000O0OCOODO

e iterators0 00000000 OO0O0OO

template<class C>

struct iterators
000 begin0O0O0 end0000000000000000O0D0O0O0O0O000O0O0D0O0O0O0O0O0OCH++
gogboobobooboobbooboobobooboobbooboobbooboobbooboon
0000000000 iterators<>0 00000000

goboobbgoxb copoboobooooba

gooooo o

oo

x.begin() CO const 00O 0OODO C::const_iterator 0 OO0 O0O0OOO0OOODOO
C::iterator 00000040

x.end() CO const 0000000 C::const_iterator D O OO DOOODODODODODODO

C::iterator 00000314
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iterators OO0 0OOOODOO0OOO

namespace boost { namespace python
{
template <class C>
struct iterators
{
typedef typename C::[const_]iterator iterator;
static iterator begin(C& x);
static iterator end(C& x);
}
11

iterators 00000000 OOOOO

CO constOJOOO

typedef typename C::const_iterator iterator;

coooocooo

typedef typename C::iterator iterator;

iterators 00000000 OOOOO

static iterator begin(C&)

000 x.beginQ

static iterator end (C&)

o000 x.endQ)

14. DO0000OO0OOOOO
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template<class NextPolicies, class Target, class Accessorl, class Accessor2>

object range (Accessorl start, Accessor2 finish)

template<class NextPolicies, class Accessorl, class Accessor2>

object range (Accessorl start, Accessor2 finish)

template<class Accessorl, class Accessor2>

object range (Accessorl start, Accessor2 finish)

OO0 NextPoliciesOOOODOOOOODOOOOODOOO CallPolicies 01000

OO0 D0D1000Python0 000000000 0ODO0ODOODDOOOOOOOOODOOODOODO
000000 TargetOOODOODO xOOOOO([bind(start, _1)(x),bind(finish, _1)(x))
00000 PythonOOOODOOODCOOOOOODODOOO nextO0O0ODO NextPoliciesOOO
0000 20000000000 Accessorl 00 TargetJ OO OOOOOODO 1000000
ooo

e Accessorl 00000000 Target 0O OO 100000
e Accessorl 00000000 OOOR (T::*)0000Targetd TOOODO

e Accessorl 0000O0OD0OOODO R (T::*)(arguments...) cv-optOcv-opt 0O OO0
O cv-qualifier00000Target O TOODODO

O 30000NextPoliciesOO00O00O0O0 C++ 000000000000 OODOODOOOOO
O CallPolicies 000 0000000000000 02000000000

OO0 boost:bind) D0 ODOODOCOCDOODOOO0OOODOOODOOOCODOOOCODOOODOD C++D0O
o000 oo obooobooboooa
NextPolicies OO DO OOODOOOODODOOOOOQO return_internal_reference 00 OO
OdAccessorl JU0 OO OO0O0OOODODOOOOOOODOOD0OOO0OODDODOOOODDODbDOOO
Target 000 O0O0O0OO0OODOOOOO

#include <boost/python/module.hpp>
#include <boost/python/class.hpp>

#include <vector>

(ooooooo)
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using namespace boost: :python;
BOOST_PYTHON_MODULE (demo)
{

class_<std: :vector<double> >("dvec')

def("__iter__", iterator<std::vector<double> >())

gooOo0oooooooooo
e http://www.boost.org/libs/python/test/iterator.cpp
e http://www.boost.org/libs/python/test/input_iterator.cpp

e http://www.boost.org/libs/python/test/input_iterator.py

boost/python/module.hpp

gooo

O000O0O0OBoost.Python 00O O0O00O0OOOO0ODOCOO0ODOOOODOOOOOOOODOO

oo

BOOST_PYTHON_MODULE (name)
BOOST_PYTHON_MODULE(name) 00 Python OO D000 DO ODODOOOODOODOOOCOCOOOOO named
Oo0o0oooo00oO0ooOooO0ooOoOo0oO00oOooOooOoOoooOoOPythonOOOOOOOOOOOOOO
ooooOooo0ooOoOooboOoOoooooooobooDo

extern "C" void initname()

{
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BoostPython 0000000 O0OOOOOODODOOO

BOOST_PYTHON_MODULE (name)
{

O00000O00O0O000o000b00 20000 extern "C" void initname() O O O void
init_module_name() OO O O00O0OO0DOOOODOOODOOOODOOODOOODOOODOOODO
00 C++0000000000000init_named init_module_name 0 handle_exception 0000
initname 000000000 scoped 00000 O0OODODOOODOOO

ooos C+0ooooooo

#include <boost/python/module.hpp>

BOOST_PYTHON_MODULE (xxx)

{
throw "00000000OOOO"
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0006 PythonOOODO

>>> import Xxx
Traceback (most recent call last):
File "", line 1, in ?

RuntimeError: Unidentifiable C++ Exception

boost/python/operators.hpp

e OO0

s OO

e J

gooooo

ggoo

<boost/python/operators.hpp> 0O Python 00 DD OO0 0D0 C++ 00000000000 DOOOOOOOO
0000000000000 000000000000000000000000000o0oO00UooOoOoUoOon
0000000000000 0o0oooooDooDOoDOooooon self000000O00OO00OOODOODOODO
class_<>::def 0000000000000 0OOO0OODOO0OO0O0OOOOOOOOOOOUODOOOOOOO
gdooouoooogod

ooo

self_ns::self tO00O0O

e self_ ns::self_ t0O00O000O0O0O

e self_ ns::self_tO000O00OODOOO

e self ns::self_ tO000O0O0OOOO

e self ns::self_ t000000D0O0ODOO

e self ns::self_ tO000O00OODOOO

e self ns::self tO000OO0O0ODO
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class self_ns::self_t
self ns::self_ t0 self 0000000000 DOO0O0OOOODODOOO self_ t0000DO00O0ODO
self ns 0000000000000 0O0O0O0O0OOD0O0O0O0OO0O0O0OOO0OOOOOO0OOOOOOOOO
000000000 self tO0000000O0000OO0O0OD0OOODOODOODOOOOOOOOO

self_ns::self tO000O0O0OO

namespace boost { namespace python { namespace self ns {

{

unspecified-type-declaration self_t;

// 00000

template
template
template
template
template
template
template
template
template
template

<class
<class
<class
<class
<class
<class
<class
<class
<class

<class

// 00000

template
template
template
template
template
template

<class
<class
<class
<class
<class

<class

// 0000000

template
template
template
template
template
template
template
template

<class
<class
<class
<class
<class
<class
<class

<class

o
>
>
o
>
>
>
>
>
>

| o e i N

[ s o N s R e

operator_<unspecified>
operator_<unspecified>
operator_<unspecified>
operator_<unspecified>
operator_<unspecified>
operator_<unspecified>
operator_<unspecified>
operator_<unspecified>
operator_<unspecified>

operator_<unspecified>

operator+=(self_t, T);
operator-=(self_t, T);
operator“=(self_t, T);
operator/=(self_t, T);
operator%=(self_t, T);
operator>>=(self_t, T);
operator<<=(self_t, T);
operator&=(self_t, T);
operatorr=(self_t, T);
operator|=(self_t, T);

class
class
class
class
class

class

class
class
class
class
class
class
class

class

R>
R>
R>
R>
R>
R>

R>
R>
R>
R>
R>
R>
R>
R>

operator_<unspecified>
operator_<unspecified>
operator_<unspecified>
operator_<unspecified>
operator_<unspecified>

operator_<unspecified>

operator_<unspecified>
operator_<unspecified>
operator_<unspecified>
operator_<unspecified>
operator_<unspecified>
operator_<unspecified>
operator_<unspecified>

operator_<unspecified>

operator==(L const&, R const&);
operator!=(L const&, R constl&);
operator<(L const&, R const&);
operator>(L const&, R const&);
operator<=(L const&, R const&);

operator>=(L const&, R constl);

operator+(L const&, R const&);
operator-(L const&, R const&);
operator*(L const&, R constl);
operator/(L const&, R const&);
operator%(L const&, R constl);

operator>>(L const&, R constl&);
operator<<(L const&, R const&);

operator&(L const&, R const&);

(ooooogoo)
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template <class L, class R> operator_<unspecified> operator*(L const&, R constl&);
template <class L, class R> operator_<unspecified> operator|(L const&, R const&);

template <class L, class R> operator_<unspecified> pow(L const&, R const&);

// 00000

operator_<unspecified> operator-(self_t);
operator_<unspecified> operator+(self_t);
operator_<unspecified> operator~(self_t);

operator_<unspecified> operator! (self_t);

// 000

operator_<unspecified> int_(self_t);
operator_<unspecified> long_(self_t);
operator_<unspecified> float_(self_t);
operator_<unspecified> complex_(self_t);

operator_<unspecified> str(self_t);

operator_<unspecified> repr(self_t);

3

000000 class_<::def 00 000000000000 0OO0ODOO0ODOO0OOOO0O0O0O0OOx0O00000O
obobobooooooooboooo

self ns::self tO0000O0ODOODO

000000 r0other 000000000000y O TODDOODDODOODODDOODOOODOOOyO rO0O
oboboboooooogo
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self +=r __ladd__ X +=Yy
self -=r __isub__ X =Yy
self *=r | __imul__ X *=y
self /=1 | __idiv__ X /=y
self %= r | __imod__ X %=y
self >>=r | __irshift__ X >>=y
self <<= r | __ilshift__ X <<=y
self & r | __iand__ X &y
self A= r | __ixor__ X A=y
self |=r | __ior__ X |=y

self ns::self tO0D0O00OO0OOO

O00000r0self t00000y0x00000000000000010 r0 other<T>0000000
OO00O0O0OyOO TOOOOOOOOOOOOOOOOOOOyO 1000000000000 OOOOGO10O
self_ t00O0O00O0OO

OPython OO ODODOOOx0OO0O yOOOOOOOOODOOOOODODOOD PythonOOOODOOOOOOO2
000000 PythonOOODODDODODO0O0DODODDOO0ODOOOODDOOOOODODOOOOOD yOOooOoO
obobooooboobooboboboboooogoo

C++00O PythonOOOOOO | C++ 000 | PythonOOO10002000

self ==r | __eq__ X ==Yy X =Yy, y=X
== self | __eq__ y == X y =X, X==Y
self !=r | __ne__ x =y X l=y, y!l=x
1 !'= self | __ne__ y I=x y!l=x, x =y
self <r 1t __ X<y X<y,y>X
1 < self __gt__ y < X y>X, X<Yy
self > r __gt__ X >y X>y, y<X
1 > self 1t y > X y <X, X>YV¥
self <=1 | __le__ X <=y X <=y, y>X
1 <= self | __ge__ y <= X y >= X, X <=Y
self >=r | __ge__ X >=y X >=Yy, y<=X
1 >= self | __le__ y >= X y<=X, X>=Y
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self ns::self t0000O0ODOO0OOOO

gobboooobooobobooobboodb_xxooobbobobbboobbooobbooobbooo

oooooooboooooao

C++00 PythonOOOOOO | C++ 000
self + r __add__ X +y
1 + self __radd__ y + X
self - r __sub__ X -y
1 - self __rsub__ y - X
self * r __mul__ X *y
1 * self __rmul__ y *x
self / r __div__ x/y
1 / self __rdiv__ y /X
self % r __mod__ X%y
1 % self __rmod__ y % X
self >> r __rshift__ X >> Yy
1 >> self __rrshift__ y >> X
self << r __lshift__ X <<y
1 << self __rlshift__ y << X
self & r __and__ x&y
1 & self __rand__ y & x
self A r __XOr__ XMy
1 A self __TXOr__ y A x
self | r __or__ x|y
1 | self __ror__ y | x
pow(self, r) | __pow__ pow(x, ¥y)
pow(l, self) | __rpow__ pow(y, X)
self ns::self tO0 00000000
C++ 00O PythonOOOOOO | C++ 00O
-self __neg__ -X
+self __pos__ +X
~self __invert__ ~X
not self 000 !self | __nonzero__ Ix

14. DO0000OO0OOOOO

109


http://docs.python.jp/2/reference/datamodel.html#numeric-types

Boost.PythonO OO OO QO

self ns::self tO0OO00OO0O0O

C++00O PythonOOOOO | C++000P 2657

int_(self) | __int__ long(x)

long_ __long__ PyLong_FromLong(x)

float_ __float__ double(x)

complex_ __complex__ std: :complex<double>(x)

str __Str__ lexical_cast<std: :string>(x)
repr __repr__ lexical_cast<std: :string>(x)

other D0 0DOODOOODO

e otherJO0OOOO0OOOOODO I

template<class T>

struct other
other<T>00000000 self 00000000 DODOOOOOODOODOO other<T>0 TODOODO
gooooooooooooooooTooooooboboobobobobobobobDbobbObDbObObObDbObbODbOO
0000000000000 0D00DO0D0000000 other<T>000000OO0ODO

other D0 0D0O0OOOOOOOO

namespace boost { namespace python
template <class T>

struct other

{
};
}

detail::operator_C OO0 OQOOOO

e detail::operator_ OO0 O00OOOOOOODOO I

template<unspecified>

struct detail: :operator_
detail::operator_<> 000000000 0self 0000000000000 OOO0OOOODODOO0O

*1 boost::lexical_cast
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OO00000000000000O0self0000000000 class_<::def 00000000000
gboboboooooooobooboobo

detail::operator_O0 00000000000

namespace boost { namespace python { namespace detail

{

template <unspecified>

struct operator_

{
}s;
313

oooood

self

self_ns::self t self = self_ns::self

namespace boost { namespace python

{
using self_ns::self;
13
0P 265, 2
#include <boost/python/module.hpp>

#include
#include

#include

<boost/python/class.hpp>
<boost/python/operators.hpp>

<boost/operators.hpp>

struct number

: boost::integer_arithmetic<number>

explicit number(long x_) : x(x.) {}

operator long() const { return x; }

#2 boost::integer_arithmetic

(ooooooo)
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template <class T>
number& operator+=(T const& rhs)

{ x += rhs; return *this; }

template <class T>
number& operator-=(T const& rhs)

{ x -= rhs; return *this; }

template <class T>
number& operator*=(T const& rhs)

{ x *= rhs; return *this; }

template <class T>
number& operator/=(T const& rhs)

{ x /= rhs; return *this; }

template <class T>
number& operator%=(T const& rhs)

{ x %= rhs; return *this; }

long x;
1

using namespace boost: :python;
BOOST_PYTHON_MODULE (demo)
{
class_<number>("number", init<long>())
// self OO OO0O0OO0
.def(self += self)
.def(self + self)
.def(self -= self)
.def(self - self)
.def(self *= self)
.def(self * self)
.def(self /= self)
.def(self / self)
.def(self %= self)
.def(self % self)

(ooooooo)
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// Python 0 int 0000
.def(int_(self))

// long DOOOOOMO
.def(self += long())
.def(self + long(Q))
.def(long() + self)
.def(self -= long())
.def(self - long())
.def(long() - self)
.def(self *= long())
.def(self * long())
.def(long() * self)
.def(self /= long())
.def(self / long())
.def(long() / self)
.def(self %= long())
.def(self % long())
.def(long() % self)

boost/python/scope.hpp
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gooo

Python 0000000000 OCOODOODOOOODOOOOODOOODOOOOOOOUODOOODOODOOODOD
gbobooooooogo

ggno

scope 000

e scopel 0O DODOMO

e scopelJ0OO0OOOODODOOODOOODOOODO

class scope : public object

scope 100 OD00O0000DOOO0O0O0O0UOOO0O0OOOOOOOOOOOOOODO PythonOOOOO
0000000000000 000000000 PythonOODOOOOO0OOOODOD scope0000OO0O0O
0000000000000 000000000000000000000000O00 PythonOOOOO
O000000O0OOscope0 0000000 OODOOO0ODOOODOOOOOODODOOO PythonO OO
0000000000000 000000000000000O0 scopeJ000O0OOOOODODOOOO
000000000000000000 PythonOOODOOOO scope000O0000OOODOOOOOO
goood

scope 100000

namespace boost { namespace python
{
class scope : public object
{
public:
scope(scope const&);
scope(object constl);
scope();
~scope()
private:
void operator=(scope const&);
}
11

114 01000



Boost.PythonO OO0 OO

scope U OO UOUODOOOODOODOODODDOOO

explicit scope (scope const &x)

explicit scope (object const &x)
0000000000000000000000000000000000000 x.ptrQOO0O0O0OO
00000000000 objectDODOODOO xO000OO0ODOO

scope()
0000000000000 00000000D00O0Oobjectd00000ODODOOOOOOODOODOO
0000000000000 000000000000000gg PythonOOOOOOO NoneO OOO

~scope()
00000 PythonOOOOOOOOOOODOOOOODOOOOOOO

oobooooooooobooooooooooooboooooooooogon

o007 C+00000000

#include <boost/python/module.hpp>
#include <boost/python/class.hpp>
#include <boost/python/scope.hpp>

using namespace boost: :python;

struct X

{
void £ {}

struct Y { int g { return 42; } };
1

BOOST_PYTHON_MODULE (nested)
{
// 000000000DO00O0000DO00O0O0O0oOobOOoOon
scope().attr("yes") = 1;
scope().attr("'no") = 0;

// 000000ooooon
scope outer

= class_<X>("X")

(ooooooo)
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.def("f", &X::f)

S/ 0000000 XO0O00O0O vyooooo
class_<X::Y>("Y"™)
.def("g", &X::Y::g@)

000 8 PythonOOOO

>>> import nested
>>> nested.yes

1

>>> y = nested.X.Y(Q
>>>y.90

42

boost/python/stl_iterator.hpp

oooo

<boost/python/stl_iterator.hpp>O0OPython 00O 0OOODOOOODOODO C++00000CODOODOOO
ogooooo

oo

stl_input_iterator 00O OO0O0O0O

template<class ValueType>

struct stl_input_iterator
stl_input_iterator<T>00000000 PythonOD OO ODOODO00O0OOOODO STLODOOOOOO
00000000000 Ostl _input_iterator<T>0000000000O0000OOO
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00000000000 ValueType -- stl_input_iterator<T>00000000000000O0O0
O ValueType OO rvalue 0O 0O 0O

00 ValueType OOODOOOODOOOODODOODO

stl_input_iterator 00 OO O0O0OO0OOOO

namespace boost { namespace python
{
template <class ValueType>
struct stl_input_iterator
{
typedef std::ptrdiff_t difference_type;
typedef ValueType value_type;
typedef ValueType* pointer;
typedef ValueType reference;

typedef std::input_iterator_tag iterator_category;

stl_input_iterator();

stl_input_iterator(object const& ob);

stl_input_iterator& operator++();

stl_input_iterator operator++(int);

ValueType operator*() const;

friend bool operator-==(stl_input_iterator const& lhs, stl_input_iterator consté&.
—rhs);
friend bool operator!=(stl_input_iterator const& lhs, stl_input_iterator consté&.
—rhs);
private:
object it; // 00000000000
object ob; // 00000 OOOOMN
b
1}
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stl_input_iterator 000000000000 OOOOO

stl_input_iterator()

g oobboobooboooboboobooobobooboobbuooboobboobo
0000 +thisOODOOOOO
oo oOgo

stl_input_iterator(object const &ob)

OO0 ob.attr("__iter__")Q OO00000D0CDO PythonODOOOOOODODOOO this->it
OO0DO0O0O00 this->it.attr("next")Q O0O0OO0OO0OOOQO this—>obOOOD0OOO0ODOO
00000000000 0D0O00DoD0Odd this->ob 0 object(Q OODODOOO

OoOO0OO0 thisOOOOOOOOOOOOOOO

stl_input_iterator 0000000000 OOOOOO

stl_input_iterator &operator++()

OO0 this->it.attr("next")Q 0O00O00COD0O this->cbOOO0OOO0O0OOO0OD0ODODO
0000000000000 this-»>ob 0 object(QOOOODOO

o000 thisOOOOOOOOOOOOOOO
OO0 *thisO

stl_input_iterator operator++(int)

OO0 stl_input_iterator tmp = *this; ++*this; return tmp;
0000 thisOOODODOOOOOOOOOO

stl_input_iterator 00000000000 OO0O

ValueType operator* () const

g oobbooboobobooobod

000 extract<ValueType>(this->ob)
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friend bool operator==_stl_input_iterator const &lhs, stl_input_iterator const &rhs)

oo ooboboobbooboobbooboobobooboobbooboobbobobOooboo
goooooon

000 (lhs.ob == object()) == (rhs.ob == object())

friend bool operator ! =(stl_input_iterator const &lhs, stl_input_iterator const &rhs)

00 OOoooobooOobOOooOoOoOoOoOoOoObcOoOOCOcOO0OOCcOO0ObOOOObOOOOOObOOOn
ooooooo

000 '(lhs == rhs)

#include <boost/python/object.hpp>
#include <boost/python/stl_iterator.hpp>

#include <list>

using namespace boost: :python;

std::list<int> sequence_to_int_list(object const& ob)

{
stl_input_iterator<int> begin(ob), end;

return std::list<int>(begin, end);

boost/python/wrapper.hpp
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gooo

OO0000OPythonOOOODOOODOOOOOO TOOOODODODOODODOOO C++O0DODOOODOOODO
OOCO PythonOOODOOOOOOODOOOOODOOODODOOODOOOOCOOOCODODODODODO PythonOODODODODO
goood0oo0oUoooo C++00DOOoUoOOo TOOOODOOUOOOUOODOOOOOODOOODOOODOOD

gogboobooobobuooboobboobg

ggo

override 0O O

e override0 00000

e override 000 00O000O0OOO0O

class override : object
C++00000 PythonODODODDODODOOOODOOOODoverride000O0D00O0O PythonOOOODO
000000000 NoneOOOOOOOOoOoOO

override D OO QOO0

namespace boost
{
class override : object
{
public:
unspecified operator() const;
template <class AO>
unspecified operator(AQ) const;
template <class A0, class Al>
unspecified operator(A0®, Al) const;
template <class A®, class Al, ...class An>
unspecified operator(A®, Al, ...An) const;
b
};
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override 00O OO0O0OO0O0ODOOO

template<class ...Args>

unspecified operator () (Args) const

OO0 *thisO PythonOOOOOOCOOOOOOOOODOOODOOODODOOOOCOOODOOODOODO
0000000000000 000 error_already_setd0Qd0Q00Qd

000 PythonOOOOOOODOOOODOOOOCODOOUODOUOODOC++COROOODOOODOODO
OO00000RODOUOODOOODODOOODOOODOOOOOO error_already_set00000O

wrapper 000000000

e wrapper 10000 O0O0OOOOO

ewrapper 100000000 OOOOOOOO

class wrapper
0000000 TO wrapper<T>0 000000000 0OOOO0OOODOOOOOOOOOOOOO

wrapper 1000000 ooooad

namespace boost
{
class wrapper
{
protected:
override get_override(char const® name) const;
}
3

wrapper 1 00000000 ooooO

override get_override (char const *name) const

00 name O ntbsO

000 PythonOOOOODOOODOO0OODOOname 000000000 OODODOOODODOO *this
000 C+ 0000000000000 U0O0O00D0U0COPYthonOOODODOOOOODOODOO
override 00 0000000000000 O0O0OONonedOODO0O overrideOO OO OOO
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#include <boost/python/module.hpp>
#include <boost/python/class.hpp>
#include <boost/python/wrapper.hpp>
#include <boost/python/call.hpp>

using namespace boost: :python;

// 0000000 1000000
struct P
{
virtual ~PQO{}
virtual char const* f() = 0;
char const* g() { return "P::g(Q"; }
};

struct PCallback : P, wrapper<P>
{
char const* f()
{
#1f BOOST_WORKAROUND (BOOST_MSVC, <= 1300) // vc6/vc7 10 00 workaround
return call<char const*>(this->get_override("f").ptr(Q);
#else
return this->get_override("f")(Q);
#endif
}
};

S/ 00000000 1000000
struct A

{
virtual ~AQ{}
virtual char const* f() { return "A::£f(Q"; }
1

struct ACallback : A, wrapper<A>
{

@ooooooo)
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char const* f()
{
if (override f = this->get_override("f"))
#1f BOOST_WORKAROUND (BOOST_MSVC, <= 1300) // vc6/vc7 00O 00O workaround

return call<char const*>(f.ptr());

#else
return £Q;
#endif
return A::£f(Q;
}

char const* default_f() { return this->A::f(Q; }
1

BOOST_PYTHON_MODULE_INIT (polymorphism)

{
class_<PCallback,boost: :noncopyable>("P")
.def("f", pure_virtual(&P::f))
class_<ACallback,boost: :noncopyable>("A")
.def("f", &A::f, &Acallback::default_£)
3

143 000000000

boost/python/dict.hpp
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gooo

Python O dict 00000 TypeWrapper 0000000 0O0OO

oo

dictO00O0O

class dict : public object

PythonOOOOO dictODOODOOODOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOO
DooooOoooooOoOoDoDOoOOoODoOOOOO0OTypeWrapper 1 0000000000000 CO0OCOdict
O object 00O0D0OO0OO0O0O0O0O0OOOobject0000D00O0O0O0O00O0DO dictO0000O0O0OO0O0OO

good

dictOOQOOOO

namespace boost { namespace python

{
class dict : public object

{
dictQ;

template< class T >
dict(T const & data);

// 00
void clear(Q);

dict copy(Q);

template <class T1, class T2>

tuple popitem(Q);

template <class T>
object setdefault(T const &Kk);

template <class T1, class T2>
object setdefault(T1l const & k, T2 const & d);

void update(object_cref E);

(ooooooo)
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template< class T >

void update(T const & E);

// 00000

list values() const;

object get(object_cref k) const;

template<class T>

object get(T const & k) const;

object get(object_cref k, object_cref d) const;
object get(T1l const & k, T2 const & d) const;

bool has_key(object_cref k) const;

template< class T >

bool has_key(T const & k) const;

list items() const;

object iteritems() const;
object iterkeys() const;
object itervalues() const;

list keys() const;

13

using namespace boost: :python;

dict swap_object_dict(object target, dict d)

{
dict result = extract<dict>(target.attr("__dict__"));
target.attr("__dict__") = d;
return result;

}
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boost/python/list.hpp

gooo

Python O list D0 00O TypeWrapper 0000000000

oo

list 00O

class list : public object
PythonOOOOD list 00000000000 OOOOODOOOOOOOODOOOOODOOOOOOO
000000b0bD0o0ob00booo0obuooooOo.ypeWrapperd 00 0O O0DOOOOO0OODODOO
list 0 object O ODOOOOO0O0ODOODOOobject 000 ODODOODOOD 1list0DOD0OD0ODODO
goooao

list0O0O0O0O0O0O

namespace boost { namespace python
{
class list : public object
{
public:
listQ; // list OO OO 000

template <class T>

explicit 1list(T const& sequence);

template <class T>

void append(T const& x);

template <class T>

long count(T const& value) const;

(ooooooo)
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template <class T>

void extend(T const& x);

template <class T>

long index(T const& x) const;

template <class T>
void insert(object const& index, T const& x); // index DU UDOOOOODOOOOMO

object pop(Q); // index DD ODOODDOODOOOODOOOOOOONO
object pop(long index);

object pop(object const& index);

template <class T>

void remove(T const& value);

void reverse(); // 00000000 DOO0ODOO0O

void sort(); // 000000000 OO0U0UOO0OUOO0O0ODO0OOOOO cmpfunc(x, y) -> -1,.

-0, 1

template <class T>
void sort(T const& value);
};
11

using namespace boost: :python;

// 00000 0o 00000
long zeroes(list 1)

{

return 1.count(0);
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boost/python/long.hpp

gooo

Python O long 0000000 TypeWrapper 0000000000

ooo

long_0 00

class long_ : public object
PythonOODOOCO longOOODOOODOOOOOODODOOOOOOOOOOOOOOOOOOOOOOOO
0000000000000 D000000000TypeWrapper 000000000000 O0O0O0OOIong_
O object U0ODOODOOOOOODOObject0ODODOOOOODOODO long_OODOOOOODOODOO
opooo

long_0OOOOOO

namespace boost { namespace python
{
class long_ : public object
{
public:
long_Q; // long_ OO O OOOOMO
template <class T>
explicit long_(T const& rhs);
template <class T, class U>
long_(T const& rhs, U const& base);
3
11

128 01000


http://docs.python.jp/2/c-api/long.html
http://docs.python.jp/2/c-api/number.html

Boost.PythonO OO0 OO

namespace python = boost: :python;

S/ 000000000000000000004d
python::long_ fact(long n)

{
if (n == 0)
return python::long_(1);
else
return n * fact(n - 1);
}

boost/python/object.hpp

gooo

0000 PythonOOODOOOCOODOOOO object JOOD0ODOO0OOODODOOOOCODOODOOOOOD
O000Oobject 000 000000DODODOODODDDOOOOODODOOOOODODODOOOOOOOOODD
boost::python::api 00O O0OOOobjectd usingOD O OOO0O0O boost::pythonOD OO D OOOOOOOO

slice_nil

class slice_nil

class slice_nil;

static const _ = slice_nil();

14. DO0000OO0OOOOO 129



Boost.PythonO OO OO QO

00000OPythonOOOOODODOOODODOODOOOODOO

>>> x[:-1]

>>> x[::-1]

C++0O000O0OOO0OO0Oo0o

x.slice(_,-1)
x[slice(_,_,-1)]

ooo

const_attribute_policies 00O O

e const_attribute_policiesO OO OOO

e const_attribute_policiesO0O0OO0ODOO0O

struct const_attribute_policies
constAdobject 00000000000 DOOO0OODOOOOODOOOOO

const_attribute_policies 0O OO 00O

namespace boost { namespace python { namespace api

{
struct const_attribute_policies
{
typedef char const* key_type;
static object get(object const& target, char const® key);
};
11}

const_attribute_policies 0000 O0OODO

static object get(object const &target, char const *key)

00 keyd ntbsO

OO0 targetd0O0 keyOQOQOQOOOODO
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000 0O0000OO0O0D0O0O0O0000 objectd
00 error_already_set--PythonOOODOOOODOOOO

attribute_policies 0 00O

e attribute_policiesO0 00000

e attribute_policiesO0 0000000

struct attribute_policies : const_attribute_policies
O0000O objectOO00O0DOCOOOOOODOOOODODOOOODOOOOD

attribute_policies 0O 0O O0O0O

namespace boost { namespace python { namespace api
{
struct attribute_policies : const_attribute_policies
{
static object const& set(object const& target, char const* key, object const&.
—value);
static void del(object const&target, char const® key);
};
11

attribute_policies 00000000

static object const &set (object const &target, char const *key, object const &value)

00 keyd ntbsO
OO0 targetO OO keyO valueOOQdOO4d
OO0 error_already_set--PythonOOOOOOOOOOO

static void del (object const &target, char const *key)

00 keyd ntbsO
OO0 targetO OO keyOOQOQOO4d

OO0 error_already_set--PythonOOOOOOOOOOO
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const_objattribute_policies 000

e const_objattribute_policiesO0 00O 00O

e const_objattribute_policiesO0000O0OOO0O

struct const_objattribute_policies
constAdobject 00D O00O0DOO0O0DOO0OO consthAdobject 0000000000 ODOOOODOOOO
oooooo

const_objattribute_policies 0O OO OO

namespace boost { namespace python { namespace api
{
struct const_objattribute_policies
{
typedef object const& key_type;
static object get(object const& target, object const& key);
};
11}

const_objattribute_policies 000D OO OO0

static object get (object const &target, object const &key)

00 keyOOODOOODOOO objectd

00 target000 keyOOOOQOOOO

000 O0OO0O000O0O0O00O00O000 objectd

OO error_already_set--PythonOOOODOOOOOOO

objattribute_policies 00O

e objattribute_policiesO0 00000

e objattribute_policiesO0 0000000

struct objattribute_policies : const objattribute_policies
00000 object 000DOO0O0O0DOOODOD constAdobject 10000000000 DOOODODOO
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goboogooo

objattribute_policies 0O 0O OO0

namespace boost { namespace python { namespace api
{
struct objattribute_policies : const_objattribute_policies
{
static object const& set(object const& target, object const& key, object consté&.
—value);
static void del(object const&target, object const& key);
b
11}

objattribute_policies 0O OO OOOO

static object const &set (object const &target, object const &key, object const &value)

OO0 keyODOOOOOODOODO objectO
OO0 targetO OO keyO valueOOGQOQOOO
OO0 error_already_set--PythonOODOOOOO0O0O0O0O

static void del (object const &target, object const &key)

OO0 keyOOOODOOOODO objectO
OO0 targetO OO keyOOQOQOOO
00 error_already_set--PythonOOOOOOO0OO0OO0O

const_item_policies 0 00

e const_item_policiesO OO DOOMO

e const_item_policiesO000O00OOONO

struct const_item_policies
constﬁéobjectDDDPythonDDDDDDD [J]OOD0DO0O0ODODO0O0O0O0OooOoOoOoOoOoooooooa
oooad
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const_item_policiesO0 OO O0O0O

namespace boost { namespace python { namespace api

{
struct const_item_policies
{
typedef object key_type;
static object get(object const& target, object const& key);
3
11

const_item_policies 00O OO OODO

static object get(object const &target, object const &key)

00 targetd keyOOOOOOOOOOOOOOO
000 O0O0O000000000000 objectd
00 error_already_set--PythonOODOOOOO0OO0OO0O

item_policies 00O

e item_policiesO0O0OOODO

e item_policiesOOOOOOO0O

struct item_policies : const_item_policies
00000 objectOOOPythonOOOOODOO [J]O0OOCO0ODOCOODOOODOOOODOOOOOOO
goono

item_policiesO OO OO0O

namespace boost { namespace python { namespace api

{
struct item_policies : const_item_policies
{
static object const& set(object const& target, object const& key, object consté&.
—value);

static void del(object const& target, object const& key);

@ooooooo)
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(ooooooooon)

};
133

item _policiesO OO OOOO0O

static object const &set (object const &target, object const &key, object const &value)

OO0 targetO keyOOODOOODOO valuedOODOOOO
OO0 error_already_set--PythonOOOOOOOOOOO

static void del (object const &target, object const &key)

00 targetU keyOOOOOOOOOOOODO
00 error_already_set--PythonOOODOOOODOOOO

const_slice_policies 000

e const_slice_policiesO 00000

e const_slice_policiesO00000OOOMO

struct const_slice_policies
constAéobjectDIZIIZIPythonDDEIDIZIDD [x:y]OODODOOOODOOODOOODOODOOODOOO
gooood

const_slice_policiesO0 00O OO0

namespace boost { namespace python { namespace api
{
struct const_slice_policies
{
typedef std::pair<handle<>, handle<> > key_type;
static object get(object const& target, key_type const& key);
};
11}
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const_slice_policiesO0 0000000

static object get(object const &target, key_type const &key)

OO0 targetO keyO0DOODOODODOOODOOOOOOO
000 O0O000O0O0O00O0O0O000O00 objectO
OO0 error_already_set--PythonOOOOOOOOOOO

slice_policies 00O

e slice_policiesO00OOOODO

e slice_policiesO000000O0O

struct slice_policies : const_slice_policies
00000 object 0 D0O0OOOODODOODOOODODOODOOODODOODOO

slice_policiesO0 OO O OO

namespace boost { namespace python { namespace api
{
struct slice_policies : const_slice_policies
{
static object const& set(object const& target, key_type const& key, object const&.
—value);
static void del(object const& target, key_type const& key);
};
11}

slice_policiesO0O0OOOOO0O

static object const &set (object const &target, key_type const &key, object const &value)

00 targetO keyOOODOODOOODOODOO valueOOOOOO
00 error_already_set--PythonOOODOOOODOOOO

static void del (object const &target, key_type const &key)

136 01000



Boost.PythonO OO0 OO

OO0 targetO keyOOOOOOOOODOOOODODO
00 error_already_set--PythonOOODOOOODOOOO

object_operators<U> 00000000

e object_operators 100 O0000OO0OOO0O

* object_operators 1000 00D0OO0OOOOOODOOOO

template<class U>

class object_operators
OO0 object 0000 proxy 000D DDODOODDODOOOODDOODDOOODODDOOOODOO
gl bbb DD DD D OO v
object_operators<U>0 00000000000 DOOODOODOOOOOODODODOODOOOOOODOOO
O0O0Oobject 000000000 0ODOODODOODOOOODOODODODOODODODOOOO

object_operators U OO0 OIOO0OOOO

namespace boost { namespace python { namespace api
{
template <class U>
class object_operators
{
public:
// 000000
//
object operator() () const;

template <class AO>
object operator() (A® const&) const;
template <class A®, class Al>

object operator() (A® const&, Al const&) const;

template <class A®, class Al,...class An>

object operator() (A®@ const&, Al const&,...An const&) const;

detail::args_proxy operator* () const;
object operator() (detail::args_proxy const &args) const;

object operator() (detail::args_proxy const &args,

(ooooooo)
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};
133

detail: :kwds_proxy const &kwds) const;

// 0000000
//
typedef unspecified bool_type;

operator bool_type() const;

// 000000

//

proxy<const_object_attribute> attr(char const*) const;
proxy<object_attribute> attr(char const®);
proxy<const_object_objattribute> attr(object const&) const;

proxy<object_objattribute> attr(object const&);

// 000000
//
template <class T>

proxy<const_object_item> operator[](T const& key) const;

template <class T>

proxy<object_item> operator[](T const& key);

// 000000

//
template <class T, class V>

proxy<const_object_slice> slice(T const& start, V const& end) const

template <class T, class V>

proxy<object_slice> slice(T const& start, V const& end);

object_operators 10D OO0 O0OO0OOOOOOOO

template<class ...Args>

object operator () (Args const&... args) const

00O call<object>(object(*static_cast<U*>(this)).ptr(), args)

138

01000




Boost.PythonO OO0 OO

object operator () (detail::args_proxy const &args) const

OO0 000 argsO0000000 objectOOOOODO

object operator () (detail::args_proxy const &args, detail::kwds_proxy const &kwds) const

OO0 000 args000000000kwdsO0000000000O00 objectO0OO0OO0O

operator bool_type() const

00 *thisOOOOOOODOOOO
000 call<object>(object(*static_cast<U*>(this)).ptr(), args)

proxy<const_object_attribute> attr (char const*) const

proxy<object_attribute> attr (char const*)

00 name O ntbsO
OO0 *thisOOOnameOOOOO0OOODOOOO

000 000000 object(*static_cast<U*>(this)) 00 OO0 name D0 000 proxy OO
oooono

proxy<const_object_objattribute> attr (object const&) const

proxy<object_objattribute> attr (object const&)

00 name 0O OD0OOODOO0O objectd
OO0 *thisOOOnameOD0OOO0O0OODO0DOO0O

000 000000 object(*static_cast<U*>(this)) 00000 named OO0 OO proxy 00O
oooOoo

template<class T>

proxy<const_object_item> operator[] (7 const &key) const

template<class T>

proxy<object_item> operator[] (T const &key)
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OO0 *thisO keyOODOOODOOOOOOOOO

000 O00000 object(*static_cast<U*>(this)) OO0 OO object(key) DO O OO
proxy U0 Qoo

template<class T, class V>

proxy<const_object_slice> slice(7 const &start, V const &end) const

template<class T, class V>

proxy<object_slice> slice (T const &start, V const &end)

00 *thisO std::make_pair(object(start), object(end)) OO0 DOOOOODOOOOOONO

ooo o o o o o o object(*static_cast<U*>(this)) g oo o 0o
std: :make_pair(object(start), object(end)) OO OO0 proxy OO OO O OO

object 00O

e object DO ODOO
e object 0 0DO0DOODODOOODOODODODOO

e object U0 DOOOODOOOO

e object 0O OOOODOOOO

class object : public object_operators<object>
000 object 0OO OO0 PythonOOODOODOOOUOOODOOODOODOODODO PythonOOOOODO
0000 C++ 0000000000000 0O0OOOobject00D0D0OD0OODODOODOOOODODOO
object_operators<object>0 0000000000000 DOOODOOOO

object0I O OOO

namespace boost { namespace python { namespace api

{

class object : public object_operators<object>

{
public:
object(Q);

object(object const&);

(ooooooo)
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template <class T>
explicit object(T const& x);

~object();

object& operator=(object const&);

PyObject* ptr() const;

bool is_none() const;

11}

object 0000000 DODOODOODODODDDO

object()

OO0 PythonO NoneOOOOOOODOOOOOODOOOODOOODOOODODO
oo oogo

template<class T>

explicit object (7 const &x)

OO0 xOPythonOOOOOODOOODOOOODOOOO
OO0 error_already_set--00000000000O0OQOPythond TypeError 0000 OODO M

~object()

U0 ooboobbooboobbooboobooboba

object DO DODOODODDODODO

object &operator=(_object const &rhs)

OO0 rhsOO0O0O0OO0O0ODOO0OOOOOODOOO0ODOO*thisODODOOOOOOOOOOOODO
gooooood
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object DO DODOODODOOOO

PyObject *ptr() const

000 000000000 PythonOOOODOODODOOODO

bool 1s_none() const

000 (ptr() == Py_None) 0000

proxy OO OOOOO

eproxyl 00 0OO0O0O0OOOOO

eproxyUU0O0OO0O0OOO0DOO0ODOOODO

e proxy 000 0O0OOOOODOOOO

template<class Policies>

class proxy : public object_operators<proxy<Policies>>
object 000 ODDOODOOODODOOODDOOODDOOODDOODODODOODODODOOODODO
O000000OPoliciesIOOO0ODODODO0O0OO0DOO0OOO0DOOO0DOOOODOOPolicies::key_typeO OO0
oooooooooo

proxy OO0 OOOOOOO

namespace boost { namespace python { namespace api
template <class Policies>
class proxy : public object_operators<proxy<Policies> >
{
public:
operator object() const;

proxy const& operator=(proxy const&) const;
template <class T>

inline proxy const& operator=(T const& rhs) const;

void del() const;

template <class R>

(ooooooo)
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proxy operator+=(R const& rhs);
template <class R>
proxy operator-=(R const& rhs);
template <class R>
proxy operator*=(R const& rhs);
template <class R>
proxy operator/=(R const& rhs);
template <class R>
proxy operator%=(R const& rhs);
template <class R>
proxy operator<<=(R const& rhs);
template <class R>
proxy operator>>=(R const& rhs);
template <class R>
proxy operator&=(R const& rhs);
template <class R>
proxy operator|=(R const& rhs);
b
11

proxy UDOOOOOO0DOOOODOOOOO

operator object() const

OO Policies::get(target, key) 000000 COO0O0OOOODOOOODOOOOOOOOODO
googo

proxy U0 OO0 DOOODOOOODOO

proxy const &operator=_proxy const&) const

template<class T>

inline proxy const &operator=(7 const &rhs) const

00 00000000000000000000000D0000000 Policies::set(target,
key, object(rhs))O

template<class R>

14. DO0000OO0OOOOO 143




Boost.PythonO OO OO QO

proxy operator+=(R const &rhs)

template<class R>

proxy operator-=(R const &rhs)

template<class R>

proxy operator*=(R const &rhs)

template<class R>

proxy operator/=(R const &rhs)

template<class R>

proxy operator%=_R const &rhs)

template<class R>

proxy operator<<=(R const &rhs)

template<class R>

proxy operator>>=(R const &rhs)

template<class R>

proxy operator&=(R const &rhs)

template<class R>

proxy operator |=(R const &rhs)

OO OO0OO0O0O operator@=00000 object(*this) @=rhs
000 *this

void del () const

00 0O000000000000000000000000000000 Policies::del(target,
key) O
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RN

template<class T>

void del (proxy<T> const &X)

OO0 x.delO

template<class L, class R>

object operator>(L const &I, R const &r)

template<class L, class R>

object operator>=(L const &I, R const &r)

template<class L, class R>

object operator<(L const &I, R const &r)

template<class L, class R>

object operator<=(L const &I, R const &r)

template<class L, class R>

object operator==_L const &I, R const &r)

template<class L, class R>

object operator!=(L const &I, R const &r)

OO0 PythonOOOOOOOOOO object(1)OODO object(r) 00000000000

template<class L, class R>

object operator+(L const &I, R const &r)

template<class L, class R>

object operator- (L const &I, R const &r)

template<class L, class R>

object operator* (L const &I, R const &r)

template<class L, class R>

object operator/ (L const &I, R const &r)
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template<class L, class R>

object operator% (L const &I, R const &r)

template<class L, class R>

object operator<<(L const &I, R const &r)

template<class L, class R>

object operator>>(L const &I, R const &r)

template<class L, class R>

object operator& (L const &I, R const &r)

template<class L, class R>

object operatorA (L const &I, R const &r)

template<class L, class R>

object operator| (L const &I, R const &r)

OO0 PythonOOODOOOOODODO object(l)DOOO object(r) JO0DODOOODOOOO

template<class R>

object &operator+=(object &l, R const &r)

template<class R>

object &operator-=(object &l, R const &r)

template<class R>

object &operator*=(object &I, R const &r)

template<class R>

object &operator/=(object &l, R const &r)

template<class R>

object &operator¥=_object &I, R const &r)

template<class R>

object &operator<<=(object &l, R const &r)
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template<class R>

object &operator>>=(object &l, R const &r)

template<class R>

object &operator&=(object &I, R const &r)

template<class R>

object &operatorA=(object &l, R const &r)

template<class R>

object &operator |=(object &I, R const &r)

OO0 0000 PythonOOOOOODOODOODD 1000 object(r)DO00ODDOOODOIODODOODO
ooo 1

inline long len(object const &obj)

00O PyObject_Length(obj.ptr())

000 0OOOooogO IenQ

0009 PythonOOOO

def sum_items(seq):
result = 0
for x in seq:
result += x

return result

ooo 10 C++0

object sum_items(object seq)

{
object result = object(0);
for (int i = 0; i < len(seq); ++i)
result += seq[i];
return result;
}
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boost/python/str.hpp

gooo

Python O str 00O 00O TypeWrapper 0000000000

oo

strog

e strUggnoogn I

class str : public object
PythonOODODO str 00000 0000000000DDOO0ODODO0ODO0OO strO000000000O
00200000000000C00000O000DC0O00U0ODOOU0UDODOOUO0ODDOOUODOOUOOD
0000000 TypeWrapper 00 00000 0ODOO0OO0OOOOstrd objectOODOOOOOOODOO
OOobject0000COCOCOODOOOO strO0000O0ODODODOODODODODO

str0pgognog

namespace boost { namespace python

{

class str : public object

{
public:
str(); // str OOOOOOO

str(char const* s); // str DO OO0 OO

str(char const* start, char const* finish); // str DO QOO OOI
str(char const* start, std::size_t length); // str OO0 OOOO

template <class T>

(ooooooo)
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explicit str(T const& other);

str capitalize() const;

template <class T>

str center(T const& width) const;

template<class T>

long count (T const& sub) const;

template<class T1, class T2>

long count(T1 const& sub,T2 const& start) const;
template<class T1l, class T2, class T3>

long count(T1 const& sub,T2 const& start, T3 const& end) const;

object decode() const;

template<class T>

object decode(T const& encoding) const;
template<class T1, class T2>

object decode(Tl const& encoding, T2 const& errors) const;

object encode() const;

template <class T>

object encode(T const& encoding) const;
template <class T1, class T2>

object encode(Tl const& encoding, T2 const& errors) const;

template <class T>

bool endswith(T const& suffix) const;

template <class T1, class T2>

bool endswith(T1l const& suffix, T2 const& start) const;
template <class T1l, class T2, class T3>

bool endswith(T1l const& suffix, T2 const& start, T3 const& end) const;

str expandtabs() const;
template <class T>

str expandtabs(T const& tabsize) const;

template <class T>

long find(T const& sub) const;

(ooooooo)

14. DO0000OO0OOOOO 149




Boost.PythonO OO OO0

(ooooooooon)

template <class T1, class T2>
long find(T1 const& sub, T2 const& start) const;
template <class T1, class T2, class T3>

long find(T1 const& sub, T2 const& start, T3 const& end) const;

template <class T>

long index(T const& sub) const;

template <class T1, class T2>

long index(T1 const& sub, T2 const& start) const;
template <class T1l, class T2, class T3>

long index(T1 const& sub, T2 const& start, T3 const& end) const;

bool isalnum() const;
bool isalpha() const;
bool isdigit() const;
bool islower() const;
bool isspace() const;
bool istitle() const;

bool isupper() const;

template <class T>

str join(T const& sequence) const;

template <class T>
str 1ljust(T const& width) const;

str lower() const;

str 1strip() const;

template <class T1, class T2>
str replace(T1l const& old, T2 const& new_) const;
template <class T1, class T2, class T3>

str replace(T1l const& old, T2 const& new_, T3 const& maxsplit) const;

template <class T>

long rfind(T const& sub) const;

template <class T1, class T2>

long rfind(T1 const& sub, T2 const& start) const;

template <class T1l, class T2, class T3>

(ooooooo)
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long rfind(T1 const& sub, T2 const& start, T3 const& end) const;

template <class T>

long rindex(T const& sub) const;

template <class T1, class T2>

long rindex(T1 const& sub, T2 const& start) const;
template <class T1l, class T2, class T3>

long rindex(T1 const& sub, T2 const& start, T3 const& end) const;

template <class T>

str rjust(T const& width) const;

str rstrip() const;

list split() const;

template <class T>

list split(T const& sep) const;
template <class T1, class T2>

list split(T1 const& sep, T2 const& maxsplit) const;

list splitlines() const;
template <class T>

list splitlines(T const& keepends) const;

template <class T>

bool startswith(T const& prefix) const;

template <class T1, class T2>

bool startswidth(T1 const& prefix, T2 const& start) const;
template <class T1l, class T2, class T3>

bool startswidth(T1 const& prefix, T2 const& start, T3 const& end)

str strip() const;
str swapcase() const;

str title() const;

template <class T>
str translate(T const& table) const;
template <class T1, class T2>

str translate(Tl const& table, T2 const& deletechars) const;

const;

(ooooooo)
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str upper() const;
1
11

using namespace boost: :python;
str remove_angle_brackets(str x)

{

return x.strip('<").strip('>");

boost/python/slice.hpp

gooo

Python O slice 0 0 0 00O TypeWrapper 00 OO DOODODODODO

ggo

sliceOOD

e slice0 OO OO0

e slice0J0O00O0D0ODOODOO

e slice0JO00O00O0OOOODOO

class slice : public object

Python OO OODO sliceO0O0O0O0O0O0O00O00O0O0ODOOOCOOOOO0OOODOOOOOOOOOOO
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oobooooobooooboooooboboooboOoooooooDobooobooOoonooodIypeWrapper
OO00D0O00000DDOO0O00O0OOsliced object000D0O00OO0O0O0O0ODOOOobjectdOOOODOO
00000 sliceOOOOOODOOODODODODOOO

sliced0ODOO0ODO

namespace boost { namespace python
{
class slice : public object
{
public:
slice(); // U0 slice DOOOOO[[::] OOO

template <typename Intl, typename Int2>
slice(Intl start, Int2 stop);

template <typename Intl, typename Int2, typename Int3>
slice(Intl start, Int2 stop, Int3 step);

// 00 slice 00000DODOOODOODODOODOO
object start();

object stop();

object step();

// slice::get_indices() DOOODOO
template <typename RandomAccessIterator>
struct range
{
RandomAccessIterator start;
RandomAccessIterator stop;
int step;
s

template <typename RandomAccessIterator>
range<RandomAccessIterator>
get_indices(

RandomAccessIterator const& begin,

RandomAccessIterator const& end);

1}
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slice0OOOOOOODOOO

slice()

OO OOO stopOstartOstepd 0 sliceO0O000O00OPythonOO base[::] 0000000000
ooooooooo

oo ogo

template<typename Intl, typename Int2>

slice(/nt/ start, Int2 stop)
start 000 stopd slice_nil 00000 objectdOOOOOO

OO OO0 stepO0O0OD0DODODO startOstop0 0000 sliceO0OODOO0O0OPythonOOOOOO
O slice(start, stop) 0000 Python OO base[start:stop] J0OOO0OO0OD0OOCOOOOO
ooooo

00 error_already set--O000 object JOOOODOOODOOOPython O TypeError 0000
ooom

template<typename Int1l, typename Int2, typename Int3>

slice(nt/ start, Int2 stop, Int3 step)

OO0 startOstopO000 stepO slice_nild OO0 objectd O OOODOO

OO0 startOstopOstep 00000 sliceO0OOOOOPython 0O OODOOO slice(start,
stop, step) OO OO Python OO base[start:stop:step] OO OOOOOOOOOCODOO
gooo

OO0 error_already_set--O00 object JOOOODOOODOCOOPython O TypeError 0000
god

slice0O0OOODOOODOODO

object start() const

object stop() const

object step() const

oo oOo0od

oo gogo
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000 ooooooooooooobOoOobooooooooboODbOOCOOOOOoOooooooooD
slice nil 0000000000000 Py NoneOODOOOOOOOOOOOOOOOODODO
Oobject 0000O0O0O0ODOOODOODOOOOCOOCOCOOOOOOOOOO0O0O0O0O0O0O0O0OO
oooooooooooooooo

template<typename RandomAccessIterator>
range<RandomAccesslterator> get_indices (RandomAccesslterator const &begin, RandomAccesslterator const

&end) const

Param 0OOO0OO0OO0O0OO0OOO STLOOOOOOOOOOOOOOOOOOO

00 000 [begin,end) 000000000 DODODODODO RandomAccesslterator 0 0 OO0 0000
Py None JOOOODOOOOOODO 1000 stepd00000D0OCO0O0ODOOOODOOOOODOO
Oo0o0o0oooooooooooooo

OO0 Oo0OstepOOC0OCOOOODODOOOOOOOOOOOOOOOOO RandomAccesslterator
00000000 slice: :rangel

g

e error_already_set--00000000O0O00O0 Py NoneODDOOOO intdO0O0D0OOOO
0000Python 0 TypeError D0 O:term:0 0000

e std::invalid_argument - 000000000 0O0Oslice::get_indicesO000000O0O
000 try { ...; } catch (std::invalid_argument) {} 0000000000000
oopoooooooooooon

OO0 OOOOOOOOOOOoOoOoOoOoOstepOOO0OO0 100000000O0O0O0O0O0O0O0O0O0OOO
gbooooooboboboboooooooooboboboo

gobooboooboobooobooboobbooboobbuooboobbooboon
gboooooooooobooboboboooboooooooboboboboboooooooo
00000000000 PythonOODOOODOO

using namespace boost: :python;

// Python 00000000000

// 0000000000000 00000000O Python 2.3 00000ODODOODOOODOOO
list odd_elements(list 1)

{

return 1[slice(_,_,2)];

(ooooogoo)
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// std::vector OO0 OO0OO0OOOOOOOOO

double partial_sum(std::vector<double> const& Foo, const slice index)

{
slice: :range<std: :vector<double>: :const_iterator> bounds;
try {
bounds = index.get_indices<>(Foo.begin(), Foo.end());
}
catch (std::invalid_argument) {
return 0.0;
}
double sum = 0.0;
while (bounds.start != bounds.stop) {
sum += *bounds.start;
std: :advance( bounds.start, bounds.step);
}
sum += *bounds.start;
return sum;
}
boost/python/tuple.hpp
gooad

Python O tuple 0 0000 TypeWrapper 0000000000

ogno

tuple 0O 0O

class tuple : public object

Python 0O OO0 tuple 0000000000000 DOOOCOOOOO0O0O0OODODOOCOOOOOO
0000000000000 0O000000O0peWrapper 0000000000 OOO0O0DOO tupled
object U0 OOODOOOOCOOOOobject0000O0O0O0O0DODOODO tupleO0O0OO0O0O0O0O0OODO
ooo
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tuple DO OO OO

namespace boost { namespace python

{
class tuple : public object
{
// tuple() OO0 tuple ODO0O
tupleQ);
// tuple(sequence) 0000000 0OOODOOOOO tuple ODO0O
template <class T>
explicit tuple(T const& sequence)
b
13
aad
make_tuple

template<class ...Args>

tuple make_tuple(Args const&... args)
object(a@),...object(an)*lI]DDDDDDDDDDDDDDDDDDDDDDDD

using namespace boost: :python;
tuple head_and_tail(object sequence)
{

return make_tuple(sequence[0],sequence[-1]);

*1 000 ad..an0 args 00000
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144 0000000000

boost/python/args.hpp

e 0O0O0O
e keyword-expression
e 000

* keyword-expression ] operator ,

e O

gboboooo

gooo

00000 C++ 0000000000000 DOOO0O00OODODO0DOOOUODO

keyword-expression

keyword-expression := “see-other-document”

keyword-expression 0000 mbs OO0 0O0O0OCOOO0O0O0O0O00OO0O0OOOODOODOOOOOOOOOOOOO
O000O0Okeyword-expression 0000000000 OOOOODOOOCOOOODOOODOOOOOOOOD
ggno

ggo

arg000

e argldogaong

cargdogonooonon

e arg 000 operator=000000

struct arg
arg 00000000000 10000000000D0DO0O0O0ODODO 10000keyword-expression [
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ggo

arg 0o onono

namespace boost { namespace python

{
struct arg
{
template <class T>
arg &operator = (T const &value);
explicit arg (char const *name){elements[0].name = name;}
3
}

arg o ogooobooog

arg(char const *name)

00 0OD0OnbhsODODOOODOOOO
U0 O0name 00000000000 argO0O0O0O0O0O0OODODO

arg 1000 operator=000000

template<class T>

arg &operator=(7 const &value)

OO0 D00 PythonOODOODOODODOODOOOO
g oobobooobooboobbd

OooO0 thisOOOOO

keyword-expression [1 operator ,

keyword_expression operator, (keyword_expression, const arg &kw) const

keyword_expression operator, (keyword_expression, const char *name) const

OO OOnameO mbsOODOOODOODODOO

14. DO0000OO0OOOOO 159




Boost.PythonO OO OO QO

00 10000000000 keyword-expression0 OO0 040000

000 0000 keyword-expressionl]

ooooogo

args(...)

unspecified] args (char const *a0, char const*... an)

OO OOoOOoOOooOontbsOOOOOOOOOO

000 0000000000000 keyword-expressionO00000000O0O

#include <boost/python/def.hpp>

using namespace boost: :python;

int f(double x, double y, double z=0.0, double w=1.0);

BOOST_PYTHON_MODULE (xxx)
{
def("f", £
, ( arg("x"), "y", arg("z")z@.@, arg("w")zl.@ )
);

boost/python/call.hpp
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gooo

<boost/python/call.hpp>O00C++ 00 Python 0O DO ODOOOOO0OOOOOOOO callDOODOOOO
oboboooooogog

RN

call

template<class R, class ...Args>

R call (PyObject *callable, Args const&)

U0 ROOOOOODOOOOLDOOODOOODLDOODOOODOODODOODbDOODRDbDOOD

OO0 PythonOO callable(al, a2, ...an)000000al...an callO 00O OO0 OPython
oo00oooooooooooo

000 PythonOODOOOOODOC++0OD0ROODODOOODOO

U0 OO0Oo0ooOocoobooOobOOoOoOoOoOocOoOOOoOOObcOoOoDo

000 C+0000PythonOO0OOODO0OOO0O00OO00O0D0200000000000000Python000O0O
OOOOOOO0OO0OO0OO0dowblenOOOOOOOOOOOOOOOO

double apply2(PyObject* func, double x, double y)
{

return boost: :python::call<double>(func, x, y);

boost/python/call_method.hpp
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gooo

<boost/python/call_method.hpp>0O0C++ 00 Python OO OO0 OO00OO0O0OOO call method OO0
g0000O0oO0oOoOoOooooooo

RN

call_method

template<class R, class ...Args>

R call_method (PyObject *self, char const *method, Args const&)

U0 ROOOOOODOOOOLDOOODOOODLDOODOOODOODODOODbDOODRDbDOOD

OO PythondO self.method(al, a2, ...an) JO0O0O0Oal...an0O call_method DO OO
O00O0OPythonODOODOOO0OODOOODOOODODOODOOOODODOOOODOOOODOO
oonooooo

O0O0 PythonOOOOOOOOC++O0OROOODODODODODO

00 DODOO0O0ODOOOO0OPythonOODOOOOODOOOC++000000DOCOOODODOOODOO

000 C++00000callmethodOJOOODO PythonOOOOOOOOOOOOO0OODOOCOOOOOOOO
oooDoooooog

o001l C++000D00O0ODO

#include <boost/python/module.hpp>
#include <boost/python/class.hpp>
#include <boost/python/call_method.hpp>
#include <boost/python/def.hpp>
#include <boost/utility.hpp>

#include <cstring>

// 00000000
class Base
{
public:

virtual char const* class_name() const { return "Base"; }

(ooooooo)
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virtual ~Base() {};

1

bool is_base(Base* b)

{

return !std::strcmp(b->class_name(), "Base");

// 00000000004

using namespace boost: :python;

// 000000000
class Base_callback : public Base

{
public:
Base_callback(PyObject” self) : m_self(self) {}

char const* class_name() const { return call_method<char const*>(m_self, "class_name
="}

char const* Base_name() const { return Base::class_name(); }
private:

PyObject* const m_self;
3

using namespace boost: :python;
BOOST_PYTHON_MODULE (my_module)

{
def("is_base", is_base);
class_<Base,Base_callback, boost::noncopyable>("Base")
.def("class_name", &Base_callback: :Base_name)
1

000 12 PythonOOOO

>>> from my_module import *

>>> class Derived(Base):

(ooooooo)
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def __init__(self):
Base.__init__(self)
def class_name(self):
return self._ _class__.__name__
>>> is_base(Base()) # C++ U class_name() DO OO0 OO0O0O
1
>>> is_base(Derived())
0

boost/python/data_members.hpp

gooo

make_getter 00 0 make_setter 00O class_<>::def _readonly 000 class_<>::def _readwrite 0 C++
000000000000 PythonODDOODDODOO0ODO0OODOODODO0ODOO0ODOOOOOOOOOOOOOO

RN

make_getter

template<class C, class D>

object make_getter (D C::* pm)

template<class C, class D, class Policies>

object make_getter (D C::* pm, Policies const &policies)

00 Policies O CallPolicies OO DO OO

00 C*0 frompythonOJOOOODOODO 100000COO0O0OOO0OOOOODOO DO to_python
000000000 PythonODOOODOODOODODOODOODOODOpPoliciesOO0O0OODOO
0000000000000 00oo00oo00oDoo0o0o0oDoo000oobDOODOOOODOO
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000000000000 PoliciesO OO0 return_internal_reference<>00000O00OD
00000000000 000000000 return_internal_reference<>00000000O
Jd0d0o0o0ooooooooobobobooboooOooob0o0o0o00o0000ooa

000 O0OO00PythonOOODODOOOODODOOOODDOOO objectOOOOODODOO

template<class D>

object make_getter (D const &d)

template<class D, class Policies>

object make_getter (D const &d, Policies const &policies)

template<class D>

object make_getter (D const *p)

template<class D, class Policies>

object make_getter (D const *p, Policies const &policies)

00 Policies O CallPolicies DO D OO

OO0 COOO0OO0O0O0O000D0000 to_pythonOOOO d0O *p000 PythonOOOOOOOO
OO0O0O000000O0OpoliciesO 000000000 O0OO0OOO0OOOOOOOOOOOO
coooooOoODOOOOODODODOOOUOOOOOOODODOOOODODODDOO DOOOO

reference_existing_object 00O OO0
000 O0OO00PythonOOOODOOOUOODOOOODOOOO objectOOOOOoon

make_setter

template<class C, class D>

object make_setter(D C::* pm)

template<class C, class D, class Policies>

object make_setter (D C::* pm, Policies const &policies)

00 Policies O CallPolicies OO DO OO

OO0 PythonOOOOOOOOOOOODOODOOOOOOOCOOCDOOOOO PythonOOOOOOOO
000 C*0D const& 00000 from pythonO0O OO0 200000000CO0O00O0O0O
O0OOOOCDOO0O0OO00O0O0OOpoliciesOOO0O0O0O0O0OOCOODOOOOOO0O0O0O0O0O0OO
ooo
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000 0O0O0PythonOOODOODODOUODODOOODOOOOO objectO0DOOOODODOO

template<class D>

object make_setter (D &d)

template<class D, class Policies>

object make_setter (D &d, Policies const &policies)

template<class D>

object make_setter (D *p)

template<class D, class Policies>

object make_setter (D *p, Policies const &policies)

00 Policies O CallPolicies OO DO ODO

OO PythonOOD constUIOD0OOOdOCOO *p0000000 1000000000 Python
0000000000000 DCOOO0OOpoliciesO00000OO00DODOOODOOODOOOODOO
goobogoo

OO0 OO0PythonOOOOODODOOUODODOOODOOOOO objectO0OOOODODOO

OOO0O0OO0OO0O0Omake_getter D00 make_setter 10 0000000000000 O0O0O0O0O0O0OOOOO

#include <boost/python/data_members.hpp>
#include <boost/python/module.hpp>
#include <boost/python/class.hpp>

struct X

{
X@nt x) : y(x) {}
int y;

};

using namespace boost: :python;

BOOST_PYTHON_MODULE_INIT(data_members_example)
{

@oogoggom
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class_<X>("X", init<int>Q))
.def("get", make_getter(&X::y))
.def("set", make_setter(&X::y))

PythonOOODOOOODOOOODO

>>> from data_members_example import *
>>> x = X(1)

>>> x.get()

1

>>> x.set(2)

>>> x.get()

boost/python/make_function.hpp

gooo

make_function 00 0 make_constructor D0 def 000 class_<>::def 0 C++ 0000000 DOODODODO
00000 PythonOD O OO0 00O0OO0O00O0DDOO0DDOO0DOOOODOOOODOOOOOO

[EEN

make_function

template<class F>

object make_function(F f)

template<class F, class Policies>

object make_function(F f, Policies const &policies)

template<class F, class Policies, class KeywordsOrSignature>

object make_function(F f, Policies const &policies, KeywordsOrSignature const &Kks)

template<class F, class Policies, class Keywords, class Signature>

14. DO0000OO0OOOOO 167




Boost.PythonO OO OO QO

object make_function(F f, Policies const &policies, Keywords const &kw, Signature const &sig)

00 FOOODODODOOOODODOODODODOOOOOpoliciesOO0O0ODOOOOAOCallPoli-
cles 0000000000 O0OO0DOkeywords 00000000 O0OfF000000O0D0OO0
keyword-expression 0000000000000

OO0 PythonOOOOOOOOOOOOOOOODOOOOODOOOOOO PythonOOOOODOODO
00000 C++ 00000 fO0000O0OFO0O0O0C0O00O0O0OOCCOO0O0O0COOPythonOO 1
0000000000000000000*hisDO000000 PythonOOO £000000
oooo

e policiesOO0O0OOOO0ODODOOODOOOOOOOODODOOODO
* keywordsOOODOODOOODOOOOOODOOOOCOOOOODODOODDOO

e Signature 00O OO0O0DOOCOMPLOODOODODODOODOOOOOODOOUOOOOOOODO
gobobooooooboobobooboobobbouooboboboooooo
oo0o0o0ooU0oU0ooO0ooooooU0OoUOoU0CoU0oDoDOoOoU0ooOUOoUOoOoOOoOoDOo
Signature DO 0O O0OO0O

000 O0OO0O0PythonOOODOOOOODDOOOODDOOO objectOOOOODOOO

O0: 000000000 OPythonOO NoneOOOOOOODO OO0O0O00O000O0OconstOO0O0O
000000000000 000ooooo0o0000 Ppython0OO0O0O0O000O0OOOOOOO0OODOO
00000000000 0000 PythonOOOOODOOOODO0OOO0O0O std::vectorJO0O0O0OOO
OO0OO0O0 Ivalue 000000000 const000000000000O0

make_constructor

template<class F>

object make_constructor (F f)

template<class F, class Policies>

object make_constructor (F f, Policies const &policies)

template<class F, class Policies, class KeywordsOrSignature>

object make_constructor (F f, Policies const &policies, KeywordsOrSignature const &ks)

template<class F, class Policies, class Keywords, class Signature>

object make_constructor (F f, Policies const &policies, Keywords const &kw, Signature const &sig)
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00 FOOOOOOOOOpoliciesOOODODOOOODOCCallPolicies0000000O0DOOODONO
keywords 000000000 £f00000000O00 keyword-expression 000000000
oooo

OO0 PythonOOOOOO0O0O0O000O0C++0O0000 £000000PythonO0ODODOOODODOD
ooobooooooo

000 O0OO0O0PythonOOODODOOOODODOOOODDOOO objectOOOOODODOO

000oOo0d0oo0dO0 C++ 000020000000 1000D0C000DOOO0ODOOODOOOODOOOT

#include <boost/python/make_function.hpp>
#include <boost/python/module.hpp>

char const* foo() { return "foo"; }

char const* bar() { return "bar"; }

using namespace boost: :python;

object choose_function(bool selector)

{
if (selector)
return boost: :python: :make_function(foo);
else
return boost: :python: :make_function(bar);
3

BOOST_PYTHON_MODULE (make_function_test)
{

def("choose_function", choose_function);

PythonDOODOOO0ODODOOODOO

>>> from make_function_test import *
>>> f = choose_function(1)

>>> g = choose_function(0)

>>> £0)

'foo'

>>> 90

'bar’

14. DO0000OO0OOOOO 169




Boost.PythonO OO OO QO

boost/python/overloads.hpp

e JOQog
e overload-dispatch-expression
* OverloadDispatcher 0 0 0 00O

e OO

e J

gooo

C++00000000D00000000000D000000000 PythonOOOODODOOOODODOOOOOODO
oboboooooooboobooboDbo

overload-dispatch-expression

overload-dispatch-expression := 'see-other-document'

overload-dispatch-expression0 000 0000000000000 OOOOOODODODOODOOODOOODOO
oodoooboooooooon

docstring 00000 __doc__O0000000OOOOO ntbs

keywords 0000000000000 00O0O0DOOOOOOO keyword-expression(
call policies CallPolicies 0000000000

minimum arity 0000000000000 O0O0OO00OOOOOOOOO0O

maximum arity 000000000000 O000O0O0O00O000OO0O0

OverloadDispatcher 000 0 O

OverloadDispatcher O X O O O minimum arity 0 maximum arity D0 0000000000000 0O0O Overload-
Dispatcher D0 0O O0O0O0O0OO0DOOOODOOO overload-dispatch-expression 0000

XO
X(docstring)
X(docstring, keywords)

(ooooogoo)
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X(keywords, docstring)

X [policies]

X(docstring) [policies]
X(docstring, keywords) [policies]

X(keywords, docstring)[policies]</programlisting>

e policiesO0000O0ODO0OO CallPolicies 10000000 0DOOO0ODOOOOOOODOOOODOOOO
O00000O00O000000000g0d default_call policiesO0000000000OO

e docstring0 00000000 ms 000000000 OCO0ODOO0OOOOOODOO0ODOODODOODOODO
gboboboooooboobobobobooooobooogon

cekeywords 000000000000 XOODUOOUODODOOQO keyword-expression 00000000
0000000000000 00o0o00o0ooo0o0Do00o0o0oooooooooooDoogd

goo
BOOST_PYTHON_FUNCTION_OVERLOADS (name, func_id, min_args, max_args)
BOOST_PYTHON_FUNCTION_OVERLOADS (name, func_id, min_args, max_args)

000000000 d name 0 OverloadDispatcher 0 00000000000 O0ODOOO0OOOOOOOO

O00000Omin_args <= i <= max_args[l]

func_id(al, a2,...ai);

BOOST_PYTHON_MEMBER_FUNCTION_OVERLOADS (name, member_name, min_args, max_args)

BOOST_PYTHON_MEMBER_FUNCTION_OVERLOADS (name, member_name, min_args, max_args)
0000000000 name 0 OverloadDispatcher 0 000 0000000000000 0OOOOOOO
O000O0Omin_args <= i <=max_argsOxO0O0OO0OO0OOO0ODOOODOOODOOMO

X.member_name(al, a2,...ai);

#include <boost/python/module.hpp>
#include <boost/python/def.hpp>
#include <boost/python/args.hpp>

#include <boost/python/tuple.hpp>

(oooogoo)
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#include <boost/python/class.hpp>
#include <boost/python/overloads.hpp>

#include <boost/python/return_internal_reference.hpp>

using namespace boost: :python;

tuple f(int x = 1, double y = 4.25, char const* z = "wow")

{

return make_tuple(x, y, z);

BOOST_PYTHON_FUNCTION_OVERLOADS(f_overloads, f, 0, 3)

struct Y {};
struct X
{
Y& f(int x, double y = 4.25, char const* z = "wow'")
{
return inner;
}
Y inner;

};

BOOST_PYTHON_MEMBER_FUNCTION_OVERLOADS (f_member_overloads, f, 1, 3)

BOOST_PYTHON_MODULE (args_ext)
{
def("£f", f£,
f_overloads(
args("x", "y", "z"), "O000 f 0000000000 OOOO"
));

class_<Y>(C"Y")

class_<X>("X", "O0O0O X OOOO0OOOO0OOOOOOO"™
.def("f1", &X::f,

f_member_overloads(

(ooooooo)
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args("x", "y", "z"), "f DOO0OoOOOoOooOoOooooT

) [return_internal_reference<>()]

boost/python/ptr.hpp

gooo

<boost/python/ptr.hpp>0 ptr 00 0000000000000 O0O0000000000000000000
OO0Python 00 0000000000000 COO0000 C+ 00000000 PythonDOODOOODODODODO
00 C+ 0000000 PythonOOOOOOODODODODOOOOOOPYthonD 00000000000 ODODO
OOPython 0000000000000 OOOOOOOO0000000O0O0OO0O0OOOD PythonOODOODODO
00000000 p000000000O0O0O0O0ONO0O0ONONONONON000000 p000000O0000 ptr(p)
0000000000000000000000000000000000 boost:ref) 00000000

ptr(p) 0 is_pointer_wrapper<> 00 00 D0 0O 0O 0O O 0O pointer_wrapper<> 00000000000
unwrap_pointer<> 0 pointer_wrapper<> 000000000 O0O0ODOOOODOOODOODOOODOODOOO
doooooooogoogoog

ptr

template<class T>

pointer_wrapper<T> ptr (T x)

00 TOOOOOOO

000 pointer_wrapper<T>(x)
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oo ogo

oo

pointer_wrapper OO OO OO OO0

e pointer_wrapper D00 O0O00O0O0O0O0OO
e pointer_wrapper 10000000000

e pointer wrapper 100 0000000000000 OOOOOODOOOO

e pointer_wrapper 1000000000000 DOOOO

template<class Ptr>

class pointer_wrapper
ptr0000000OOenvelopelD D00 OPython0 O 00000000 O0ODOOODOOODOOODOOO
ooooopooooo

pointer_wrapper 00000000000

namespace boost { namespace python
{
template<class Ptr> class pointer_wrapper
{
public:
typedef Ptr type;
explicit pointer_wrapper(Ptr x);
operator Ptr() const;
Ptr get() const;
};
11
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pointer_wrapper D00 OO0 OO0OOO

typedef Ptr type
oooooooooooo

pointer_wrapper 0 0000000000000 O0O0DOOOOOOOO

explicit pointer_wrapper (Ptr x)

OO0 PtrOoooooQg
00 pointer_wrapper<>0 x000000O
OO0 oOod

pointer_wrapper 00000000000 O0O0ODO0O
operator Ptr() const

Ptr get () const

000 oOcooboocoobooooboooo

OO pointer_wrapper<>00000000000DOO0OOCOCOCOOOOOOOO0O0O00O0O0OO
coooooooboooooooon

oooo

is_pointer_wrapper 00 OO O OO0OO

e is_pointer_wrapper 0000000 OOOO0O I

template<class T>

class is_pointer_wrapper
000 pointer_wrapper<>0 00000 valueOOOOOOODOODOOO

000 TO pointer_wrapper<>0 0000000 truedvalueO0OOOOOO0OOOODODOOOO
ooooo
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is_pointer_wrapper 0 00000000 OO0O

namespace boost { namespace python

{
template<class T> class is_pointer_wrapper
{
static unspecified value = ...;
s
1}

unwrap_pointer OO OO OQOQ

template<class T>

class unwrap_pointer

pointer_wrapper<>0 0000000000000 DOCO0OOOOOOOOOOO

Returns T O pointer_wrapper<>O 0 000000OT::typeD OO OO0O0O0O00 TO

unwrap_pointer 00000000000

namespace boost { namespace python

{
template<class T> class unwrap_pointer
{
typedef unspecified type;
};
1}
a

ptrO0000000C00O0O0O0O0OO0OO0O0DOOC

#include <boost/python/call.hpp>
#include <boost/python/ptr.hpp>

class expensive_to_copy

{

};

@ooooooo)

176

01000




Boost.PythonO OO0 OO

(0o00ooo0ooon)

void pass_as_arg(expensive_to_copy* x, PyObject*® f)

{

// Python 000 f000000#*x O0O0OD0O0OOOODOO
// Python OO0 O00OO0OODOO

/7
//7 *** 000%* 0 £O 000000000000 O00O00O0ODO0
// *** 0000000000000 000o0oooooon

boost: :python: :call<void>(f, ptr(x));

boost/python/raw_function.hpp

oooo

raw_function 0O tuple 000 dict 0O0OO0OOODOO0OOODOOODOOODOOODOOOCODOOODOO
Python 000 0000000000000 O00O0O0O0O00OOO

RN

raw_function

template<class F>

object raw_function(F f, std::size_t min_args = 0)

o0 f(tupleQ), dict())ODOOODOOO

000 O00O0O0OminargsO0000D0OOO0O0COOO0OODOOOOOOOOODOOOOOOOODO
0000000000 tupledO 1000000000000OC00O0O0 dictO00 200000 £

oooood
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ooo 13 C++

#include
#include
#include
#include

#include

<boost/python/def. hpp>
<boost/python/tuple.hpp>
<boost/python/dict.hpp>
<boost/python/module. hpp>
<boost/python/raw_function.hpp>

using namespace boost: :python;

tuple raw(tuple args, dict kw)

{

return make_tuple(args, kw);

BOOST_PYTHON_MODULE (raw_test)

{

def("raw", raw_function(raw));
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000 14 Python

>>> from raw_test import *

>>> raw(3, 4, foo = 'bar', baz = 42)
(@3, 4), {'foo': 'bar', 'baz': 42})

ooooooooocoooao

boost/python/function_doc_signature.hpp

oooo

Boost.Python O OPython 0 C++ 00000000000 COO0OOO0ODOUOO0OOOODOOOOOOODOOOO
0000000 function_doc_signature_generator 00000000000 ODOODOOOOODOOOOODO
00000000 o0o0o0o0ooo0o0ooooooooooooooooooooooooooooDoooDoO
godooo00oQ0OoOoOoOooOoooooo

ggno

function_doc_signature_generator [J 0 [

class function_doc_signature_generator
0000000100000 00d0o0oo00ooooooooo0ooo0ooooooOooDooOoon 1
ooooog

function_doc_signature_generator J 0O OO0

namespace boost { namespace python { namespace objects {

class function_doc_signature_generator

{
public:

(oooooooo)
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static list function_doc_signatures(function const *f);

3313

000 15 function_doc_signature_generator OO OO0
gooooooooood

#include <boost/python/module.hpp>
#include <boost/python/def.hpp>
#include <boost/python/args.hpp>
#include <boost/python/tuple.hpp>
#include <boost/python/class.hpp>
#include <boost/python/overloads.hpp>
#include <boost/python/raw_function.hpp>

using namespace boost: :python;

tuple f(int x = 1, double y = 4.25, char const* z = "wow")

{

return make_tuple(x, y, z);

BOOST_PYTHON_FUNCTION_OVERLOADS(f_overloads, f, 0, 3)

struct X
{
tuple f(int x = 1, double y = 4.25, char const* z = "wow")
{
return make_tuple(x, y, z);
}

1

BOOST_PYTHON_MEMBER_FUNCTION_OVERLOADS (X_f_overloads, X::f, 0, 3)

tuple raw_func(tuple args, dict kw)

(ooooooo)
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return make_tuple(args, kw);

BOOST_PYTHON_MODULE (args_ext)

{
def("f", £, (arg("x")=1, arg('y")=4.25, arg("z")="wow")
"OooOo f000ooooooooooor
s
def("raw", raw_function(raw_func));
def("f1", £, f overloads('fl DD ODOOOODOOOOOOO", args('x", "y", "z")));
class_<X>("X", "ODDOO X OODOOODOOODOOOOO™, init<>(args('self™)))
def("f", &X::f
, '"000 X.fOoOooooooooooooo™
, args(llselfll’llxll’ llyll’ llle))
3

000 16 PythonOO OO

>>> import args_ext
>>> help(args_ext)

Help on module args_ext:

NAME

args_ext

FILE
args_ext.pyd

CLASSES
Boost.Python.instance(__builtin__.object)
X

(ooooooo)
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class X(Boost.Python.instance)
000 X 0ooooooooooooo

Method resolution order:
X
Boost.Python.instance

__builtin__.object
Methods defined here:

__init__(...)
__init__( (object)self) -> None :
C++ signature:

void __init__(struct _object *)

£C..)
f( (Xself, (int)x, (float)y, (str)z) -> tuple : OO0 X.f 0OODOOOOOOO

gogod

| C++ signature:

| class boost::python::tuple f(struct X {lvalue},int,double,char const *)

|

|

|
FUNCTIONS

£C..)

f([ (Ant)x=1 [, (float)y=4.25 [, (str)z='wow']]]) -> tuple : OO0 £ 000000

oooooooo

C++ signature:

class boost::python::tuple £([ int=1 [,double=4.25 [,char const *='wow']]])

£f1¢...)
f1([ Ant)x [, (float)y [, (str)z]ll) -> tuple : f1 O0OODOODOODOOOOOO
C++ signature:

class boost::python::tuple f1([ int [,double [,char const *]]])

raw(...)
object raw(tuple args, dict kwds)

C++ signature:

@ooooooo)

182

01000




Boost.PythonO OO0 OO

(0o00ooo0ooon)

object raw(tuple args, dict kwds)

boost/python/pytype_function.hpp

oooo

Python 0000000000 OOODODODOOOCOODOCODO PyTypeObjectOOOODODOOOO get_pytype O
0000000000000 00000 ResultConverter 0 to_python_converter 00000000000
0000000000 get_pytype 00 0000000000000 00ODODOO0DO0OO0O0OOOOODOOOOT
00000000000 _direct0*'0000000000000000000O00O0O0O00ODOOOOOOO
000ooooooooooom

oo

wrap_pytype [ 0 [

template<PyTypeObject const *pytype>
class wrap_pytype
Jddddooooooooooooobobbbbbbb get_pytype D DO O OO

wrap_pytype OO0 OO0 QOQd

namespace boost { namespace python { namespace converter{

template < PyTypeObject const *pytype >
class wrap_pytype
{
public:
static PyTypeObject const *get_pytype(){return pytype; }
};

(ooooooo)

*1 000 expected_from_python_type_direct O registered_pytype_direct O to_python_target_type_direct O 3 00
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1313

registered_pytype 0 00O

template<class T>

class registered_pytype
O00D0O00O000OOclass_0O PythonOOOOOOOODOOOOOOODOOOOODDOODOOOOOO
0000000000000 00000000000 get_pytype0OOOO PythonOOOOODO

registered_pytype DO OO OO

namespace boost { namespace python { namespace converter{

template < class T >
class registered_pytype
{
public:
static PyTypeObject const *get_pytype();
};

331}

expected_from_python_type 0 0O

template<class T>

class expected_from_python_type
00000000000 TOOODOOUOOOO0 from_pythonO0OOOOODOOCODOOOOO Python OO
000dodod get_pytypedooaogad

expected_from_python_type 00 0000

namespace boost { namespace python { namespace converter{

template < class T >
class expected_from_python_type
{
public:
static PyTypeObject const *get_pytype(Q);

(ooooooo)
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11}

to_python_target_type 00 0 O

template<class T>
class to_python_target_type
0000000000 TOOOO0OO000 PythonOOOODOOOOOODO get_pytype OO OO0

to_python_target_type OO 0O OO0

namespace boost { namespace python { namespace converter{

template < class T >
class to_python_target_type
{
public:
static PyTypeObject const *get_pytype();
s

11}

OCOD0ODOCOD0OOPythonOOOOOOOOO0OO0O0O0OOOnoddy 0000000000 O0O0COODCODOEOODO
noddy. hJOOOOOOOOOOOnoddy_NoddyObject 00 0000000000000 O00OO0OOOOOOO
uooboooooooobooobooooboooOoOooOooOoOooOboOooboOoOoOoobooOon

0oo0 17 C++ 00000000

#include <boost/python/reference.hpp>
#include <boost/python/module.hpp>
#include "noddy.h"

struct tag {};
tag make_tag() { return tag(Q; }

using namespace boost: :python;

@ooooooo)
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struct tag_to_noddy

#if defined BOOST_PYTHON_SUPPORTS_PY_SIGNATURES // Python 0O 00O O00O0ODOODOOOODOOOO
dddoooooooooo

: wrap_pytype<&noddy_NoddyType> // wrap_pytype [0 get_pytype OO OOMO

#endif

{
static PyObject® convert(tag const& x)
{
return PyObject_New(noddy_NoddyObject, &noddy_NoddyType);
}
};

BOOST_PYTHON_MODULE (to_python_converter)
{
def("make_tag", make_tag);
to_python_converter<tag, tag_to_noddy
#1if defined BOOST_PYTHON_SUPPORTS_PY_SIGNATURES // Python 000D 000D O00DOOOOOOOOO

oo

, true
#endif

>(); // tag_to_noddy 0000 get_pytype DODOOOOO0O
}

000000000000 expected_from_python_type 00O O to_python_target_type 00O 0O OO Python
g0000O0oO0oOoOoOooooooo

#include <boost/python/module.hpp>

#include <boost/python/def.hpp>

#include <boost/python/extract.hpp>

#include <boost/python/to_python_converter.hpp>
#include <boost/python/class.hpp>

using namespace boost: :python;
struct A

{
};

struct B

@ooooooo)

186 01000




Boost.PythonO OO0 OO

(ooooooooon)

A a;
B(const A& a_):a(a_){}
1

// A OO0 Python OOODOOOOO
struct BToPython
#1if defined BOOST_PYTHON_SUPPORTS_PY_SIGNATURES // Python 000D 000D OODOODOOOODOOOO
ddddooooooooon
: converter::to_python_target_type<A> // get_pytype OO0
#endif
{
static PyObject® convert(const B& b)
{
return incref(object(b.a).ptr());
}
s

// Python 00O 0O0O0O ADOOO
struct BFromPython
{
BFromPython()
{
boost: :python: :converter: :registry: :push_back
( &convertible
, &construct
, type_id< B >0
#1f defined BOOST_PYTHON_SUPPORTS_PY_SIGNATURES // Python 00000000000 OOODOOOO
gogd
, &converter::expected_from_python_type<A>::get_pytype// A DO ODOOOOO B OO
goad
#endif

static void* convertible(PyObject* obj_ptr)
{
extract<const A&> ex(obj_ptr);

if (lex.check()) return 0;

(ooooooo)
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return obj_ptr;

static void construct(
PyObject® obj_ptr,

converter: :rvalue_from_python_stagel_data* data)

void* storage = (

(converter: :rvalue_from_python_storage< B >*)data)-> storage.bytes;

extract<const A&> ex(obj_ptr);
new (storage) B(ex());

data->convertible = storage;

B func(const B& b) { return b ; }

BOOST_PYTHON_MODULE (pytype_function_ext)

{
to_python_converter< B , BtoPython

#1f defined BOOST_PYTHON_SUPPORTS_PY_SIGNATURES // Python 00000000000 OOODOOOO

gogod

,true
#endif
>0; // get_pytype UUD
BFromPython();

class_<A>("A") ;

def("func", &func);

>>> from pytype_function_ext import *
>>> print func.__doc_
func( (A)argl) -> A :

C++ signature:

(ooooooo)
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struct B func(struct B)

CallPolicies D 0 O O

boost/python/default_call_policies.hpp

e OO

oo

default_call_policies 000

e default_call_policiesO000000O0

e default_call_policiesO000000O0O

struct default_call_policies
default_call_policies O precall 000 postcall 00D OO OOOOO CallPoliciesO OO0
0000000000 result_converter 00000000 C++00000O00ODOOUODOOOODO
000000 default_call_policiesO0 00000000 CallPolicies [ default_call_policies
ooooOoooopooooo

default_call_policies 000000

namespace boost { namespace python
{
struct default_call_policies
{
static bool precall (PyObject®);
static PyObject® postcall(PyObject*, PyObject® result);
typedef default_result_converter result_converter;
template <class Sig> struct extract_return_type : mpl::front<Sig>{};
3
1}
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bool precall (PyObject*)

OO0 true
oo oOo

PyObject *postcall (PyObject*, PyObject *result)

000 result
oo 00

default_result_converter 0 OO

e default_result_converter DO O D00

e default_result_converter DO OO OOOO

struct default_result_converter

default_result_converter O OO 00O

namespace boost { namespace python
{
struct default_result_converter
{
template <class T> struct apply;
};
1}

default_result_converter 0O OO0 OO

template<class T>

struct apply
00 TOOOOOODOOTOOOODODOOOOTO const char* O PyObject*O

typedef to_python_value<T const&> type
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0000 BoostPython OO0 OO0 OO0 ODOODOOQO return_value_policy 0000 OD0OOO precall O
OO0 postcall D00 DODOODOOOODOODODOODOOOODOOO default_call_policiesOO0ODO
ood

template <class Handler, class Base = default_call_policies>
struct return_value_policy : Base
{

typedef Handler result_converter;

1

boost/python/return_arg.hpp

gooo

return_arg 000 return_self 0000000000000 00000O0COCOOOOOOOOOOO *thisO
000 CallPolicies 0000000

oo

return arg OO0 O0dgn

e return_arg 0000000 OOO0O

e return_arg0 0000000 OO0OOO0O

template<size_t arg_pos = 1, class Base = default_call_policies>

struct return_arg : Base
ooopooooooog

 arg pos--0OO0o0oooo!

* 000 arg_pos 00000000 D 0000000 OOOOOOODN
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OO0 std::size_tJ0O0O0000000000O0

e Base--0IOOOOOOODOOODOOODO result_converter O return_arg0 000000
0000000000 precall 000 postcall 00O OO CallPolicies DO OOOODODO
gooogo

00O CallPolicies 0000
00 default_call_policies

return arg 00000 O0O0oOogog

namespace boost { namespace python
{
template <size_t arg_pos=1, class Base = default_call_policies>
struct return_arg : Base
{
static PyObject* postcall(PyObject*, PyObject* result);
struct result_converter{ template <class T> struct apply; };

template <class Sig> struct extract_return_type : mpl::at_c<Sig, arg_pos>{};

i3

return arg OO0 00000 ooooOd

PyObject *postcall (PyObject *args, PyObject *result)

OO0 PyTuple_Check(args) !'= 0 00O PyTuple_Size(args) != 0
000 PyTuple_GetItem(args, arg_pos - 1)

return_self 00000 0OOOO

e return_self00000O0OOODOOO I

template<class Base = default_call_policies>

struct return_self : rerurn_arg<1, Base>
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return_self 0000000 DOO0OOO

namespace boost { namespace python

{
template <class Base = default_call_policies>
struct return_self
: return_arg<l,Base>
{3
13
0

00018 C++ 00000000

#include <boost/python/module.hpp>
#include <boost/python/class.hpp>
#include <boost/python/return_arg.hpp>

struct Widget

{
Widget() :sensitive_(true){}
bool get_sensitive() const { return sensitive_; }
void set_sensitive(bool s) { this->sensitive_ = s; }
private:
bool sensitive_;
};

struct Label : Widget

{
Label() {}
std::string get_label() const { return label_; }
void set_label(const std::string &1){ label_ = 1; }
private:
std: :string label_;
b

using namespace boost: :python;
BOOST_PYTHON_MODULE (return_self_ext)

(ooooogoo)
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{
class_<widget>("Widget")
.def("sensitive", &Widget::get_sensitive)
.def("sensitive", &Widget::set_sensitive, return_self<>())
class_<Label, bases<Widget> >("Label")
.def("label", &Label::get_label)
.def("label"”, &Label::set_label, return_self<>())
3
00019 PythonOOOO
>>> from return_self_ext import *
>>> 11 = Label().label("foo").sensitive(false)
>>> 12 = Label().sensitive(false).label("foo")

boost/python/return_internal_reference.hpp

oooo

return_internal_reference 00000000 0O0OC0CO00O0DOOQOOO0O0DOOOOO0OODOOOOOODOOO
gddddoooooooooooobobobobobbbobbobbtbobdddddooooooooooDo DO
OO0 CallPolicies 00000000 1000000000 COCOOOOOOO00O00O0OOODODODODOODOODODOO
00000*hisODOOO0OO0ODOOOODOODOO
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oo

return_internal_reference 0D OO0 OO0

e return_internal_reference 00000000 ODODOO

e return_internal_reference 00000000

template<std::size_t owner_arg = 1, class Base = default_call_policies>

struct return_internal_reference : Base
Oo0o0oooooooo

e owner_arg - 0000000000000 OO0O0O0OCOO0O0O0O0O0O0O0O0COOOOOO0
000000000 10000000000*thisO0O00OO!

000 PythonOOOOOOOODOOCOOOOOODOOCOOOOOOODOODOOOOODOO
0 Python O TypeError O OO O0O0O0O

00 std::size_tOOOOOOOOOOOO0O
oo 1

e Base -- 0 0O 0O OO DD OO DO DO O DO O vresult_converter 0O
return_internal_reference 0 0 0000000 OOOODODOOO precall 00O
postcall 00000 CallPoliciesOOOOODOOOOOODODOO

00 CallPoliciesOOOOOOO
00 default_call_policies

return_internal_reference D0 0000000000

namespace boost { namespace python

{
template <std::size_t owner_arg = 1, class Base = default_call_policies>
struct return_internal_reference : Base
{
static PyObject® postcall(PyObject®, PyObject® result);
typedef reference_existing_object result_converter;
3
1}

*l 000 owner_arg 000000000 0000000000000 0O0O0O00O0OOOOODOOO
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return_internal_reference 00O OO OO

PyObject *postcall (PyObject *args, PyObject *result)

OO0 PyTuple_Check(args) '= 0

000 with_custodian_and_ward_postcall::postcall(args, result)

00020 C++ 00000000

#include <boost/python/module.hpp>
#include <boost/python/class.hpp>

#include <boost/python/return_internal_reference.hpp>

class Bar
{
public:
Bar(int x) : x(x) {}
int get_x() const { return x; }
void set_x(int x) { this->x = x; }
private:
int x;

15

class Foo

{
public:
Foo(int x) : b(x) {}

// 000000000

Bar const& get_bar() const { return b; }

private:
Bar b;
1

using namespace boost: :python;
BOOST_PYTHON_MODULE (internal_refs)
{

@ooooooo)
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class_<Bar>("Bar", init<int>Q))
.def("get_x", &Bar::get_x)
.def("set_x", &Bar::set_x)

class_<Foo>("Foo", init<int>())
.def("get_bar", &Foo::get_bar

, return_internal_reference<>())

000 21 PythonOOOO

>>> from internal_refs import *
>>> £ = Foo(3)

>>> bl = f.get_bar(Q

>>> b2 = f.get_bar()

>>> bl.get_x(Q)

>>> b2.get_x()

>>> bl.set_x(42)

>>> b2.get_x(Q)
42

boost/python/return_value_policy.hpp
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gooo

return_value_policy 00000 OOOODOOO ResultConverterGenerator 0 0 0O 0O O O Base CallPolicies O
0000 CallPoliciesDOOODOODO

ggo

return_value_policy 00O OdO OO0

e return_value_policy 000D 0OOOOOODODO I

template<class ResultConverterGenerator, class Base = default_call_policies>

struct return_value_policy : Base
gooooopooooo
¢ ResultConverterGenerator --
00 ResultConverterGenerator 0 0 0 0O
* Base --
00 CallPolicies 00 00O
00O default_call_policies

return_value_policy 000 OJ0O0OO0OO00O0O

namespace boost { namespace python
{
template <class ResultConverterGenerator, class Base = default_call_policies>
struct return_value_policy : Base
{
typedef ResultConverterGenerator result_converter;
b
1}
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ooo022 C++ 00000000

#include
#include
#include

#include

<boost/python/module. hpp>
<boost/python/class.hpp>
<boost/python/copy_const_reference.hpp>
<boost/python/return_value_policy.hpp>

// 000000000

struct Bar { int x; }

struct Foo {
Foo(int x) : { b.x = x; }

Bar const& get_bar() const { return b; }

private:
Bar b;

1

// 000000
using namespace boost: :python;
BOOST_PYTHON_MODULE (my_module)

{

class_<Bar>("Bar");

class_<Foo>("Foo", init<int>(Q))

.def("get_bar", &Foo::get_bar

, return_value_policy<copy_const_reference>())

14. DO0000OO0OOOOO
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>>> from my_module import *
>>> £ = Foo(3) # Foo OO OoOoOg
>>> b = f.get_bar(Q) # 0000 Bar DO dooooooOooOoo

boost/python/with_custodian_and_ward.hpp

gooo

0000000000 Python OO O OOOODOODOODODOD 20000000000000000000
O0000000warddO0OOO0OOO0OOOOODOcustodian0 0000000000000 0O0O0OOOODODO
OBoostPython DO OOOOOOOOOOOOOOOOOOOOOODOOODOOODOOODOOUODOUODOODO
O000000ooooooO0o00ooooooo0dd NeneOOOODODOOOOOOOOOOODOOO200
000000000 with_custodian_and_ward 0 0 0 with_custodian_and_ward_postcall 00O OO0
ddddooooooooooo

0000000000000 DoDDO0O00000o0D0D0DDoDDO0O0DDODDOD000O0O0O0DOoODOD0O C++
goooobooooodooooooD oo oo oo bOoDoo0ooooo
000000000000 D0O0DO0O00 with_custodian_and_ward_postcall DO OO OO0 ODOOAO
with_custodian_and_ward<>::precall OO0 OO 00000 C+ 00000000 O0OOOOODOOOOO
00000 C+00000000OooOoOo0o00UUooDOoOoO0UUODOoDOOO00U0DODDODOODODOOODOD
0000000000000 0000D0000000D0000D0 0 with_custodian_and_ward_postcall 00O
oooooog

gooooooooboobobbbobboboooooooobbbbobooooooooobobbboboboooooo
gbobooooooobooogboboboboboooboooooobobobon
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oo

with_custodian_and_ward O OO0 OO0 O0O

e with_custodian_and_ ward 000000000000

e with_custodian_and_ward OO O 00000

template<std::size_t custodian, std::size_t ward, class Base = default_call_policies>

struct with_custodian_and_ward : Base
Oo0o0oooooooo

e custodian--0 0000000000000 O0O0OOOO0OOOOOOODOOO10000
00000000000000000000 10000000000 *hisOOOOODOOO
Python OO0 D ODODODOOCOCOOOOOO0OOOOODODODOOOD C+ 00000000
0000 PythonO TypeError 0 0000000000000 DOO0DO0OO!

00 std::size_tOOODOOOOOOOOOO

e ward--000O0OO00O0OOO0O0OOOOODOOOODOOOODOOOOODO100DOOO0ODO
oobOo0ooboo0oooooOoobD 10000000 ooOd+*thisODOOO0O

00 std::size_tO0O00O0OODOODOOOOO
e Base--OJO00O0O0O0OOOCOOCOOO

OO0 CallPolicies 0000

00 default_call_policies

with_custodian_and_ ward 00O OO0 0O0O0O00O0O

namespace boost { namespace python
{
template <std::size_t custodian, std::size_t ward, class Base = default_call_policies>
struct with_custodian_and_ward : Base
{
static bool precall(PyObject” args);
s
1}

*1 000 custodian 000 ward 000000000 00000000000 00000000O00000O0000000000OCOO0
gooooooooooo
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with_custodian_and_ward OO O OO Q00O

bool precall (PyObject *args)

OO PyTuple Check(args) != 0
00 wardOOOOOOODOOODO custodianOOOOO0O0OOO0OOOOOCOOOOO
000 0000 falsedPyErr_Occurred() !'= 0000000 trued

with_custodian_and_ward_postcall 000000000

e with_custodian_and ward_postcall 00 O0O0OOOOOODOO

e with_custodian_and ward_postcall 00000000

template<std::size_t custodian, std::size_t ward, class Base = default_call_policies>

struct with_custodian_and_ward_postcall : Base
ogboooooooood

e custodian--00000000000O00O0O0O0O0OOOOOOOOOOOOOOOOOOO
000100 10000000000000000000010000000000 *thisO0O
000000 PythonOODOOOO0O000000O000OO0DOOOOOODODOOODO C++0O0O
0000000000 PythonD TypeError 0 0000000000000 DOOOO00O0OO?

OO0 std::size_tO0OO0000000000O

e ward--00 00000000 OOOO0OOOOOOODOOOOOODODOOOOOOODOOON
0100000 0oDOO000b00O0O00obO0oDOoDOOoO 10D0oDO0O0O0C0O00OO*thisOD
ogn

OO0 std::size_tOOOOOOOOODOOOO
e Base-- OO0 OOOO0OOOO
00 CallPoliciesOODODO

00 default_call_policies

2 000 custodian 000 ward 00 0000000000000 00000000O00000O00000000CO00O0OO0000000
oooooooooo
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Boost.PythonO OO0 OO

with_custodian_and_ward_postcall 0000000 OOODO

namespace boost { namespace python

{
template <std::size_t custodian, std::size_t ward, class Base = default_call_policies>
struct with_custodian_and_ward_postcall : Base
{
static PyObject® postcall(PyObject* args, PyObject* result);
};
11

with_custodian_and_ward_postcall DO OO OO OO

PyObject *postcall (PyObject *args, PyObject *result)

OO0 PyTuple_Check(args) != 000 result != 0
00 wardOOOOOOOO0OOOO custodianO0OO0O0O00O000O00O00OO0OOOO
gogo

OO000 00 PyErr_Occurred() !'= 0000000 trued

000000000 return_internal_reference 0000 with_custodian_and_ward_postcall 0000
oooooooo

template <std::size_t owner_arg = 1, class Base = default_call_policies>
struct return_internal_reference

: with_custodian_and_ward_postcall<0, owner_arg, Base>

typedef reference_existing_object result_converter;
I
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ResultConverter 0 0 O O

boost/python/to_python_indirect.hpp

gooo

<boost/python/to_python_indirect.hpp> 0000000 C++ 00000000 DOOOODOOOOOOOO
00000000000 PythonOOODOOODODOODDOOODODOOODOO

oo

to_python_indirect DO OO OO0 OO

e to_python_indirect 000 D0OO0OO0OOODOO

e to_python_indirect 0000000000 0O0ODOOOO

e to_python_indirect 00000000000 OOO

template<class T, class MakeHolder>

struct to_python_indirect
to_python_indirect 00D O0OO0DOODOO 1000000000000 DOODOOO0OODOOOODO
OPythonOODODOOOD20000000000000000O000O0O

000000 x00 TOOOOOOOOhKhO boost::python::objects::instance_holder* 0 00O O
JddddpOou*0OOOOODODODODOOO

coooooooood

e T--class_O000OD0D0OO0DOD0OO PythonODOODDODODOD C++0000000OO0DOO0
googd

OO0 Ucv®RcvOO0OODODOCVOOOM @O U const&O 00000 Dereferenceable
ooooooouooooom

e MakeHolder -- 0 0 00 execute 0 instance_holder OO O QOO0 OODO

00O h = MakeHolder::execute(p)
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to_python_indirect 00O 00000 ResultConverter 0000000

to_python_indirect 00O OD0OOOOOOOO

namespace boost { namespace python
{
template <class T, class MakeHolder>
struct to_python_indirect
{
static bool convertible();
PyObject® operator() (T ptr_or_reference) const;
private:
static PyTypeObject* type();
};
11

to_python_indirect 0000000000000 OOO0O

PyObject *operator () (T x) const

00 xO00O0O0O0O000O00000000000000 nu)ODOO convertible() == truel

OO OOD0OO0OOO0OO0OO0O0 BoostPython DO DO OODOOOOOOOOODO OMakeHolder O
O000O x0ODO instance_holder 00 00OO0OO0OOCOOOCOOODODODODOO
instance_holder 00 0000000000000 O0O0O0O0O0O0O0O0O

to_python_indirect 00O O0DOD0OOOOOOOO

bool convertible()

00 DOD0O0O00OCO0ODO0OOUuUDOOO0OD0 PythonOOOOOOOODO trued

reference_existing_object 00 DO000OO0DO0OO0ODODODOOOOOOOOOOO

struct make_reference_holder

{
typedef boost::python::objects::instance_holder* result_type;
template <class T>

ooooooo)
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static result_type execute(T* p)
{

return new boost::python::objects::pointer_holder<T*, T>(p);

1

struct reference_existing_object

{
// ResultConverter OO OO0ODOO
template <class T>
struct apply
{
typedef boost: :python::to_python_indirect<T,make_reference_holder> type;
s
s

boost/python/to_python_value.hpp

e OO I

oo

to_python_value 0 OO OO OO0O0O

e to_python_valueOJOOOOOOOOOO0O

* to_python_value0ODOODOODOOODOODOODOODOO

template<class T>
struct to_python_value
to_python_value JO0O0OO0O00 Python OO O OOOOODOOODO ResultConverter 0000000
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to_python_value DO OO O0OO0OO0ODOOP 265!

namespace boost { namespace python
{
template <class T>
struct to_python_value
{
typedef typename add_reference<
typename add_const<T>::type

>::type argument_type;

static bool convertible();
PyObject® operator() (argument_type) const;
3
1}

to_python value 00000000000 ODOOOOO

static bool convertible()

OO0 TOO PythonOOODOOOUOOOOOODOCOODODOOODOOO trued

PyObject *operator () (argument_type x) const

00 convertible() == true
OO0 x0OPythonODOOOOO

Oo0O0 TOOOOOOOOOOOOOOOOODOO PythonOOOOOOOOCCOODOCOOOO 0O

ResultConverterGenerator 0 0 0 O

boost/python/copy_const_reference.hpp

e OO

*l 000 boost::add_const O boost::add_reference
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Boost.PythonO OO0 OO

oo

copy_const_reference 10O OO O0OO00

e copy_const_reference 000000

e copy_const_reference 00000000

struct copy_const_reference
copy_const_reference 0000 OOIOODOODO PythonODOOOODOOUOODOOODOOO constd OO
00 C+00000D0000D0000O0 ResultConverterGenerator 10000000

copy_const_reference 100000

namespace boost { namespace python
{
struct copy_const_reference
{
template <class T> struct apply;
};
1}

copy_const_reference J OO0 OO0

template<class T>

struct apply
00 O0O0u0OO000 TO U const&O

typedef to_python_value<T> type

oo024 C++ 00000000

#include <boost/python/module.hpp>
#include <boost/python/class.hpp>
#include <boost/python/copy_const_reference.hpp>
#include <boost/python/return_value_policy.hpp>

// 000000000

(ooooooo)
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struct Bar { int x; }

struct Foo {

Foo(int x) : { b.x = x; }

Bar const& get_bar() const { return b; }
private:

Bar b;
};

// 000000
using namespace boost: :python;
BOOST_PYTHON_MODULE (my_module)

{
class_<Bar>("Bar'");
class_<Foo>("Foo", init<int>(Q))
.def("get_bar", &Foo::get_bar
, return_value_policy<copy_const_reference>())
}
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00025 PythonOOOO

>>> from my_module import *
>>> £ = Foo(3) # Foo OO OoOoOg

>>> b f.get_bar(Q # 00OUO0O Bar UOUOODODOODOODOO

boost/python/copy_non_const_reference.hpp

e OO

ooo

copy_non_const_reference ][] [

e copy_non_const_reference 000000

e copy_non_const_reference 00000000

struct copy_non_const_reference
copy_non_const_reference 0000000 0O0OCO PythonOODOOODOOOOOOOODOO const
00000 C++00000000000000 ResultConverterGenerator 10000000

copy_non_const_reference 000000

namespace boost { namespace python
{
struct copy_non_const_reference
{
template <class T> struct apply;
3
1}
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copy_non_const_reference 00000000

template<class T>

struct apply
OO0 Oconstd UOOOO TO U&O

typedef to_python_value<T> type

0002 C++0000

#include <boost/python/module.hpp>
#include <boost/python/class.hpp>
#include <boost/python/copy_non_const_reference.hpp>

#include <boost/python/return_value_policy.hpp>

// 000000000

struct Bar { int x; }

struct Foo {
Foo(int x) : { b.x = x; }
Bar& get_bar() { return b; }
private:
Bar b;
};

// 000000
using namespace boost: :python;
BOOST_PYTHON_MODULE (my_module)

{
class_<Bar>("Bar'");
class_<Foo>("Foo", init<int>(Q))
.def("get_bar", &Foo::get_bar
, return_value_policy<copy_non_const_reference>())
}

14. DO0000OO0OOOOO
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00027 PythonOOOO

>>> from my_module import *
>>> £ = Foo(3) # Foo OO OoOoOg
>>> b = f.get_bar(Q) # 0000 Bar DO dooooooOooOoo

boost/python/manage_new_object.hpp

e OO

ooo

manage_new_object 0 0[O

* manage_new_object 000 OO0

e manage_new_object 00O OOOO

struct manage_new_object
copy_non_const_reference U0new 0000 0000000000000 0OO0O0O0OOOOOOODOODO
0000000000000 0000000000 C++00000000000000 ResultConverter-
Generator 00000000

manage_new_object 0O 0O OO0

namespace boost { namespace python
{
struct manage_new_object
{
template <class T> struct apply;
};
1}
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manage_new_object 0000 ODOO0O

template<class T>

struct apply
OO0 0OOvuooog Tdu*d

typedef to_python_indirect<T> type

Oooo 28 C++0

#include <boost/python/module.hpp>

#include <boost/python/class.hpp>

#include <boost/python/manage_new_object.hpp>
#include <boost/python/return_value_policy.hpp>

struct Foo {
Foo(int x) : x(x){}
int get_x() { return x; }
int x;

1
Foo* make_foo(int x) { return new Foo(x); }
// 000000

using namespace boost: :python;
BOOST_PYTHON_MODULE (my_module)

{
def("make_foo", make_foo, return_value_policy<manage_new_object>())
class_<Foo>("Foo")
.def("get_x", &Foo::get_x)
}

000 29 PythonO

o

>>> from my_module import
>>> £ = make_foo(3) # Foo DO0OOO0OOOO
>>> f.get_x()

(ooooooo)
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boost/python/reference_existing_object.hpp

e OO

oo

reference_existing_object 000

e reference_existing object 00 0O O0O0O

e reference_existing_object 00 OO OOONO

struct reference_existing_object
reference_existing_object 0 0C++ 0000000000 DOOOOOODO C++000000OO0ODO
00000 ResultConverterGenerator 0 00 0000000000000 0O0OODODOOODOOOOODOO
O0000O0O0O0OoOoOoQob0 pythonOOOOODOOOOOOODOOODOODODOODODODO PythonOODODO
000000000000 0D0D000000000000000D000D0Owith_custodian_and_ward
00 CallPolicies 000000000000 0DODOD reference_existing_object 00000 0ODO0O
0000000000 0DOC0O0D0O000 return_internal_referenceO00O0D0O0OOOOOOO

reference_existing object 000000

namespace boost { namespace python
{
struct reference_existing_object
{
template <class T> struct apply;
s
11
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reference_existing object 000D OO OOO

template<class T>

struct apply
OO0 0O0OvuOOOdd TO u&d u*d

typedef to_python_indirect<T, V> type
vooOoOoooooooooooooooooooooooo 000000 oooooooooo
00000 executeJ OO OOOOOOOO

ooo 30 C++0

#include <boost/python/module.hpp>

#include <boost/python/class.hpp>

#include <boost/python/reference_existing_object.hpp>
#include <boost/python/return_value_policy.hpp>

#include <utility>

// 000000000

struct Singleton

{
Singleton() : x(0) {}

int exchange(int n) // x 00000000000
{

std: :swap(n, x);

return n;

int x;

};

Singleton& get_it()
{

static Singleton just_one;

return just_one;

// 000000

@ooooooo)
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using namespace boost: :python;
BOOST_PYTHON_MODULE (singleton)

{
def("get_it", get_it,
return_value_policy<reference_existing_object>());
class_<Singleton>("Singleton")
.def("exchange", &Singleton: :exchange)
}
000 31 PythonO
>>> import singleton
>>> sl = singleton.get_it()
>>> s2 = singleton.get_it()
>>> id(sl) == id(s2) # sl 0 s2 0J00OO00OO0DOOODOOOOO
0
>>> sl.exchange(42) # 00O C++ O Singleton OODOOI
0
>>> s2.exchange(99)
42

boost/python/return_by value.hpp

e OO

ggo

return_by_value 0 0 O

e return_by_valued OO OOO

e return_by_valueO OO OOODOO

struct return_by_value

216
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return_by_value 0O OO0OOO0O0O PythonOOOOOODODOO0ODOOOOOOODODOOODO C++0DO

000000000000 ResultConverterGenerator 0000000

return_by_value 000000

namespace boost { namespace python

{
struct return_by_value
{
template <class T> struct apply;
s
1}

return_by_value 00000000

template<class T>

struct apply

typedef to_python_value<T> type

Oooo32 Cc+00o0oo0goo

#include <boost/python/module.hpp>

#include <boost/python/class.hpp>

#include <boost/python/return_by_value.hpp>
#include <boost/python/return_value_policy.hpp>

// 000000000

struct Bar { };
Bar global_bar;

// 000000000
Bar b1(Q);

Bar& b2(Q);

Bar const& b3(Q);

// 000000

(ooooooo)
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using namespace boost: :python;
template <class R>
void def_void_function(char const* name, R (*£)())

{

def(name, f, return_value_policy<return_by_value>(Q));

BOOST_PYTHON_MODULE (my_module)

{
class_<Bar>("Bar'");
def_void_function("b1", bl);
def_void_function("b2", b2);
def_void_function("b3", b3);
}

000 33 PythonO

>>> from my_module import *

>>> b bl # 000000000

>>b =b2Q # 0000000 Bar 0OOOODODO
b3 # 0000000

>>> b

boost/python/return_opaque_pointer.hpp

e OO

ooo

return_opaque_pointer 0 0 [

e return_opaque_pointer 000000

e return_opaque_pointer 00000000

struct return_opaque_pointer
return_opaque_pointer 00000 PythonDO OO OO0O0OOOODOO0OOO0ODODOOOOOODOOODO
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000 C++00000000000000 ResultConverterGenerator 10000000

000000000000 DO00 type_id0O00OD0D0OO0O0OODODOOODODO return_opaque_pointer 00O
O0000000000000BOOST_PYTHON_OPAQUE_SPECIALIZED_TYPE_ID OO UOOOOOOOOOO

oooo

return_opaque_pointer D0 OO0 0

namespace boost { namespace python

{
struct return_opaque_pointer
{
template <class R> struct apply;
3
1}

return_opaque_pointer 00 OO 0000

template<class T>

struct apply

typedef detail::opaque_conversion_holder<R> type

00034 C++ 00000000

include <boost/python/return_opaque_pointer.hpp>
include <boost/python/def.hpp>
include <boost/python/module.hpp>

TR S S

include <boost/python/return_value_policy.hpp>
typedef struct opaque_ *opaque;

opaque the_op = ((opaque) 0x47110815);

opaque get () { return the_op; }

void use (opaque op) {

if (op != the_op)

throw std::runtime_error (std::string ("failed"));

(booooooo)
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void failuse (opaque op) {

if (op == the_op)

throw std::runtime_error (std::string ("success™));

BOOST_PYTHON_OPAQUE_SPECIALIZED_TYPE_ID(opaque_)

namespace bpl = boost: :python;

BOOST_PYTHON_MODULE (opaque_ext)

{
bpl::def (
"get", &::get, bpl::return_value_policy<bpl::return_opaque_pointer>(Q));
bpl::def ("use", &::use);
bpl::def ("failuse", &::failuse);
}

000 35 PythonOOOO

e

>>> from opaque_ext import *
>>> #
>>>#0000000000

>>> use(get())

>>> failuse(get())

Traceback (most recent call last):

RuntimeError: success

>>> #
>>>#000000000000000000O0O0O0OODOOOODOOOOO
>>> use(0)

Traceback (most recent call last):

TypeError: bad argument type for built-in operation
>>> #
>>#O00000000O00O00O00O00O0O0000O0000O00OO00OO00A0O

>>> use("")

Traceback (most recent call last):

@ooooooo)
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TypeError: bad argument type for built-in operation
def run(args = None):
import sys

import doctest

if args is not None:
sys.argv = args

return doctest.testmod(sys.modules.get(__name__))

if __name__ == '__main__":
print "OOO..."
import sys

sys.exit(run() [0])

ode:

opaque

1.4.5 Python OO OO0

boost/python/extract.hpp

gooo

OO000 PythonOODOO0OOD0ODO C++ 00000000000 O0O0D0O0O0O0O0DO0OO0O0O0OOextract<>0
object 00O OO ObjectWrapper 0D DD DODODO00ODOODOCOOOOOOODODODODODDOODDDODODOODOOO
OO0 PythonODOOOODOOOOODOCOOOOODO list([1,2D0000000OCO0ODOOOOOOOOOD
OOoOooOoOo0oO0ooOoOoODDoODODO ObjectWrapper DO OOOOOOCOOOOOOOOOODODOODODODODOO
opooo
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extract OO gooog

template<class T>

struct extract
extract 000000 object 000000000000 C++ 0000000000200 000000
oooooo

1. extract<T>(0) OO0TOOODOOOOOODODOOODODOOODODOODOODOOODOOOOD
ooobooobbooobobooobmbooob0 oUOO TOOODODDOOUOODOOODDOO
00000 OPython O TypeError 00O OO OO0

2. extract<T> x(o) OOOOOOOOOOOCOOCOOOOOOOOOODO checkOOOOOOOOOO
ooooDoooo

extract U OO0 O0O0OO0O0O0OO00OO

namespace boost { namespace python

{
template <class T>
struct extract
{
typedef unspecified result_type;
extract (PyObject®);
extract(object const&);
result_type operator() () const;
operator result_type() const;
bool check() const;
1
13
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extract U 000000000 O0OODOOO0ODOOOOObOOODO

extract (PyObject *p)

extract (object const&)

OO0 010000p00nmullO0000O00OOCOOOOO

00 0D00D000000000000 PythonODODDOODOODODODOODOODOODDOOODOODO
gboooooooooobooboboboooboooooooboboboboboooooooo
gobooboobboobooobooboo

extract U0 0O0O0OO0O0O0OO0O0COOOOOO

result_type operator() () const

operator result_type() const

00 000000000 result_typeO0OD0OO0OOO0OOO TO T const&O00O0O0O
000 0000000000DO0ODO0O000D000 result_typedOO0OOO0ODO

00 error_already_set--00000000000D0000OTypeError 000000 OO0O0ODO
00000000 bOOo0DoDo0opooooooooooon

bool check () const

0000 D0ODOO0000000 true0000O0O operator result_type O operator(O OO0 00O
godoobobooobbooooboobobuooon

000 0000000000 TOOO00O000000000 falsed

#include <cstdio>

using namespace boost: :python;

int Print(str s)

{
// Python 000000000000 CcOOOOODOOOO

char const* c_str = extract<char const*>(s);

(ooooooo)
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// printf O0O00O0O0O
std: :printf("%s\n", c_str);

// Python 000000000 ODOODOOOODOODO

return extract<int>(s.attr("__len__")Q)

000 extract<>0 class_<>00000000000 C++0000000COO0OOCOOOOCOOOO
ooo

struct X
{

X(int %) : v(x) {}

int value() { return v; }
private:

int v;

1

BOOST_PYTHON_MODULE (extract_ext)

{
object x_class(

class_<X>("X", init<int>Q))

.def("value", &X::value))

// Python O0O00000O0D0O0O0O0O0O XOOODOOOODDOOODoOOoooooO
// 000000x_objO0O00000O0

object x_obj = x_class(3);

// Python 0000000000000 C++ 000000000000 OOO
X& x = extract<X&>(x_obj);

assert(x.value() == 3);
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boost/python/implicit.hpp
godgd

implicitly_convertible OOPython OO O0O0OOO0O C++O000000O0D0OOCOOOC+H+O000O0OODO
ooobDoooooooobooooooboogo

RN

implicitly_convertible 10000000

template<class Source, class Target>

void implicitly_convertible()

gooooooogood
e Source--0000O00OOOOOOO
e Target -0 0000 OO0DOOOOOO
OO0 00 Target t(s); 0O00OO0OO0Os O Source O

OO0 Sourcel rvalue 00D O00O0OO0OOOO 1000000000000O00OO PyObject * p
00000000000 Targetrvalue 00 from python OO O OOOOOO

00 C+00000C+000000000000000 PythonOOOOODOOOOODO

00036 C+ 00000000

#include <boost/python/class.hpp>
#include <boost/python/implicit.hpp>
#include <boost/python/module.hpp>

using namespace boost: :python;

struct X
{
X(int x) : v(x) {}
operator int() const { return v; }

int v;

(ooooooo)

14. DO0000OO0OOOOO 225




Boost.PythonO OO OO QO

(0o00ooo0ooon)

};

int x_value(X const& x)

{

return x.v;

X make_x(int n) { return X(n); }

BOOST_PYTHON_MODULE (implicit_ext)
{

def("x_value", x_value);

def("make_x", make_x);

class_<X>("X",

init<int>(Q))

implicitly_convertible<X,int>(Q);

implicitly_convertible<int,X>(Q);
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>>> from implicit_ext import *
>>> x_value(X(42))

42

>>> x_value(42)

42

>>> x = make_x(X(42))

>>> x_value(x)

42

boost/python/lvalue_from_pytype.hpp

gooo

<boost/python/lvalue_from_pypytype.hpp> 000000000 Python DD O DOODO0O C++ 00000
0000000000000 000000MOo000OPython0 000000000 OODOOOOOO

ooo

lvalue_from_pytype 0O OOO0O0O0O

e Ivalue_from_pytype 000000000000

e Ivalue_from_pytype 000000000000 0DOOO0O

template<class Extractor, PyTypeObject const *python_type>

struct 1value_from_pytype
lvalue_from_pytype 0000000 O0O0O0O from python 00000000 0DOODOODOOOODO
PythonOOOOOOOOUODOOO C++00000O0OOCO0ODOOOOOO0ODOOOOOOUODODOOODOO
ogoood
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000000000 x0O PythonObject& DO 00000 OOOOO!
goobooooooo

e Extractor -Python 00000000 lvalueODODDO0O0O0DO0OOODODOOODOO
oo

U0 000000 executeD OO OO Extractor O OO

e python_type--0 0000000000000 OOOO PythonOOPythonOOOOOOO
goooooboo

00 PyTypeObject 000000000

lvalue_from pytype OO0 OO O OOOOOO0O

namespace boost { namespace python
{
template <class Extractor, PyTypeObject const* python_type>
struct lvalue_from_pytype
{
lvalue_from_pytype(Q);
};
1}

lvalue_from pytype D00 OO0 000000000000

lvalue_£from_pytype ()

OO OO0O00ODO0OO PythonOOOOODODO Extractor::executeDOOODO IvalueODOODOOO
oooooooo

extract_identity DO O IO OO0OO

e extract_identity00 0 O0O00000OO0O0O

e extract_identity0 0000000 ODOOOOO

template<class InstanceType>

1 000 x0 PythonObject 00O OODOODO...0
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struct extract_identity
extract_identity 00 OJ0O0O0 C++ U0 Python OO0 OO ODOO0OO0O0OODOOOOOODOCOOOODODO
O Extractor OO0 OOO0O0O0O

extract_identity 000000000000

namespace boost { namespace python
{
template <class InstanceType>
struct extract_identity
{
static InstanceType& execute(InstanceType& c);
s
13

extract_identity 00 000000000000

InstanceType &execute (InstanceType &c)

ogood c

extract_member 0O OO0 OOOO

e extract_member 00000000 OOOO

e extract_member 0000000 OOO0OOO0O

template<class InstanceType, class MemberType, MemberType (InstanceType::* member)>

struct extract_member
extract_member 000000 C++ 00 PythonOODODOOODOOODOODOODOODOOOODOO
Extractor U0 OO0OO0O

extract_member J 000000 O0O0ODO0O

namespace boost { namespace python

{
template <class InstanceType, class MemberType, MemberType (InstanceType::*member)>
struct extract_member

{

(ooooooo)
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static MemberType& execute(InstanceType& c);

1
1}

extract_member 0 0000000000000

static MemberType &execute (InstanceType &c)

oodd c¢ .* member

O000000PythonOOOOO0O0O0ODOOCOOOO noddyDOOODOOOOODOOODOOONoddyOODOODO
O000O0000O0000O000OOnoddy_NoddyObjectOOOODOOOODOOOODODOOODOOODOOOD
gd00ood0opDooO00ooo0o0oooo0U0ooOoOO0U0DOOOO0 1D0Oo0o00oDoO0obOooOoooOgoo
O00D0D0MO0O000000 noddy_NoddyType 00O OOO0OOOO0OOOOODOOOODOOODOOO

00038 C+ 00000000

#include <boost/python/module.hpp>
#include <boost/python/handle.hpp>
#include <boost/python/borrowed.hpp>

#include <boost/python/lvalue_from_pytype.hpp>

// Python OO0 0O0O0O0ODOODOODOOOOOOO
typedef struct {

PyObject_HEAD
} noddy_NoddyObject;

using namespace boost: :python;

static handle<noddy_NoddyObject> cache;

bool is_cached(noddy_NoddyObject* x)
{

return x == cache.get();

void set_cache(noddy_NoddyObject* x)
{

(ooooooo)
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cache = handle<noddy_NoddyObject>(borrowed(x));

BOOST_PYTHON_MODULE (noddy_cache)

{
def("is_cached", is_cached);
def("set_cache", set_cache);
// Noddy O 1value OO OODOO
lvalue_from_pytype<extract_identity<noddy_NoddyObject>,&noddy_NoddyType>(Q);
3

000 39 PythonOOOO

>>> import noddy
>>> n = noddy.new_noddy()
>>> import noddy_cache

>>> noddy_cache.is_cached(n)

>>> noddy_cache.set_cache(n)

>>> noddy_cache.is_cached(n)

>>> noddy_cache.is_cached(noddy.new_noddy())

boost/python/opaque_pointer_converter.hpp

e OO

00O

oo

opaque<Pointee> 00000000
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eopaque 1000 0OOODOOOONO

eopaque 0 00OOOODOOODOOOODOO

template<class Pointee>

struct opaque

opaque<>00000 PythonOOODOOOOOOOOO0O0O00O0O000000O0O0O0O0O0O0O0O0O0O

opaque O ODOOOOOOOO

namespace boost { namespace python

{

1}

template<class Pointee>
struct opaque
{
opaque () ;
};

opaque I 0OD0OOOODOOOOOODOO

opaque ()

g

e PythonOOOOOOOOODOOOODOOOO lvalue_from_pytypeODODOOOODOOOO
000000o00oooood pythonO0D0OO0OOODDOOOOOODOODOOODDOODOODO
goobooobooboo

e J000ODDOOO0OD PythonOOODOOOODO to_python_converter 000000000
gooogo

goboobooboboobooobooboobbooboobbooboobDbooboOon
gboooooooobobobooooog

OO: OOOOOOOOOODOOOOOOO pointeed 00 100000000
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oo

BOOST_PYTHON_OPAQUE_SPECIALIZED_TYPE_ID(Pointee) [0 [J

BOOST_PYTHON_OPAQUE_SPECIALIZED_TYPE_ID (Pointee)
Oo0O00o0ooooooOocoO000oooooOO0o0b00000o0n type_id0O0O0O0O0O0O0OO0OOO0OOOO
ooooooooog

gd: dgboobbooboobbooboobbobobuoobbooboobnboon

Oo0e:

return_opaque_pointer

boost/python/to_python_converter.hpp

gogoo

to_python_converter 100000 C++ 0000000000 PythonOOOOOOOOOODOOODODO

ooo

to_python_converter DO OO OO0

e to_python_converter DO O OOO0O0OO0OOOO

e to_python_converter 10000000000 O00OOOOO

template<class T, class Conversion, bool convertion_has_get_pytype_member = false>

struct to_python_converter
to_python_converter 000 200000000000 00000ODO0OOO0ODOODOOOODOOODOOD
oo oooooooon

14. DO0000OO0OOOOO 233



Boost.PythonO OO OO QO

gogboobbooxbTOoDOOoODLOOO
goobooooooo
e T--O0ODDOODODOODO C++0D0O
e Conversion--0000000O0O convert 1000 O0O0OO0O0OOOOOO

oo p == o O PyErr_Occurred() = 0 O 0O 0O 0OPyObject * p =

Conversion: :convert(x)

¢ bool has_get_pytype = false-- 00000 OO O OConversion I get_pytype 0 I
gbooo0oboo0ob0ob0U wwedOoobOo0oobOUODbOUO0OUODOOUODOOOD
get_pytype 00 0OO0OD0O0OOOO0OOOOOOOOOOOOOOOODOOOOOOOOOO
O000000get_pytype O pytype_functionhpp 00 000000000000 OCO0OO0OO

ob: DO0O0O0OOooOOoo0obO0oo0o0o00o00d BOOST_PYTHON_SUPPORTS_PY_SIGNATURES
goboooobooboobobooboooboodd

00O PyTypeObject const * p = Conversion::get_pytype()

to_python_converter 00000000000

namespace boost { namespace python
{
template <class T, class Conversion, bool convertion_has_get_pytype_member=false>
struct to_python_converter
{
to_python_converter();
};
1}

to_python_converter 0 0000000000 OOOOOO

to_python_converter()

00 Conversion::convert 0000000 OOOODO to_pythonOOOOOOOOO
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O000000OPython OO OODOODOOOOODOOO noddy 0000 OO0OO0OODOODOODOODOODOODO
noddy. hOODOOOOODOOOOOnoddy_NoddyObject 00D OOOO0OOOODOOOOODOOOOOOOD
goboobbooboobbooboobobooboobbooboobbooboo

00040 C++0O00O00CODOO

#include <boost/python/reference.hpp>
#include <boost/python/module.hpp>
#include "noddy.h"

struct tag {};
tag make_tag() { return tag(Q; }

using namespace boost: :python;

struct tag_to_noddy

{
static PyObject* convert(tag const& x)
{
return PyObject_New(noddy_NoddyObject, &noddy_NoddyType);
}
static PyTypeObject const* get_pytype()
{
return &noddy_NoddyType;
}
};

BOOST_PYTHON_MODULE (to_python_converter)
{
def("make_tag", make_tag);
to_python_converter<tag, tag_to_noddy, true>(); // tag_to_noddy [1[1[[] get_pytype [
0o0ddd trued
}

000 41 PythonOOOO

>>> import to_python_converter
>>> def always_none():

return None

(ooooooo)
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>>> def choose_function(x):
if %2 !'=0):
return to_python_converter.make_tag
else:

return always_none

>>> a = [ choose_function(x) for x in range(5) ]
>>> b = [ £ for f in a ]

>>> type(b[0])

<type 'NoneType'>

>>> type(b[1])

<type 'Noddy'>

>>> type(b[2])

<type 'NoneType'>

>>> type(b[3])

<type 'Noddy'>

boost/python/register_ptr_to_python.hpp

gogoo

<boost/python/register_ptr_to_python.hpp>0 00000000000 PythonOOOOOOOODOOO
00000 register_ptr_to_python 00D 000000 Python OO O0ODOOOOODODOODODOOOOODO
00000000 0o0oU0UUUUUUUUU0UUUoUUooooooooooooooooDooODoODODOOO
000000000 0oo00oDoOdOPython0O000O0O0O0OOO0ODOOODOOOOOOODOOODOOOO
l0000O0C0OoO0QoO0O0D 200000000 DOO0OLOODODUOODOOOOOT

Python O XOOOOOOO smart_ptr<X>&O0 0 const D0 0000000000000 C++ 0000000
smart_ptr<X>0 0000000000000 0000ODO0OCOO0O0O0O0 PythonOOODOOOOOOODODODO
0000000000000 00D00000 class_.<>0000000 HeldTypeOOOODOOOOOOOOOD
gbooboooo
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template<class P>

void register_ptr_to_python()

00 PO Dereferenceablel

OO0 pO00D00OO00O PythonOOOOOODDOOOO

C++0000000

OOO0OOOO0OO0OOO0OO0OO0O000 AOOboost::shared_ptr<A>00000000000CCOOCO

struct A

{
virtual int £ { return 0; }

1

shared_ptr<A> New() { return shared_ptr<A>( new AQ) ); }

int Ok( const shared_ptr<A>& a ) { return a->f(Q); }

int Fail( shared_ptr<A>& a ) { return a->f(Q); }

struct A_Wrapper: A

{
A_Wrapper (PyObject* self_): self(self ) {}
int £ { return call_method<int>(self, "f"); }
int default_f() { return A::£f(Q); }
PyObject® self;
};

BOOST_PYTHON_MODULE (register_ptr)

{
class_<A, A_Wrapper>("A")

.def("f", &A::f, &A_Wrapper::default_x£)

(ooooooo)
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def("New", &New);
def("0k", &Call);
def("Fail", &Fail);

register_ptr_to_python< shared_ptr<A> >(Q);

Python OO OO

>>> from register_ptr import *
>>> a = AQ
>>> 0k(a) # OK O shared_ptr<A> 000000
0
>>> Fail(a) # shared_ptr<A>& 0000000000 OPython 000D O0DOOOOODOO
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: bad argument type for built-in operation
>>>
>>> na = New() # 00O "na" O0O0O0O shared_ptr<A>
>>> 0k(a)
0
>>> Fail(a)
0

>>>

shared_ptr<A>000000000COCCOOCOCO

class_<A, A_Wrapper, shared_ptr<A> >("A")
.def("f", &A::f, &A_Wrapper: :default_x£)

shared_ptr<A> [0 shared_ptr<A_Wrapper>O0 0000000000 O0OODOO0O

>>> a = New()
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: No to_python (by-value) converter found for C++ type: class boost::shared_ptr
—<struct A>

>>>
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boost/python/exec.hpp

gooo

PythonDOODOOO0OOD C++ 0000000000000 ODOOOODOO

RN

eval

object eval (str expression, object globals = object(), object locals = object())

OO0 00 globalsO0O0O localsO0 OO O0OOOO Python OO expression0 00000
000 00000000 objectdOOOODOODO

exec

object exec(str code, object globals = object(), object locals = object())

OO 00O globalsOO0O localsOOOOOOOO PythonOOOOOOO codedOO0O0O0O0
OO0 OOOOOO0OO0OO0O0OO0OO0OO0O0 objectOOOOOOOO

exec_file

object exec_file(str filename, object globals = object(), object locals = object())

OO0 00 globalsO000 localsO0 0000000 Ofilename 000000000 OOODO Python
gooooooobooood

000 0O000OD0O0O0O0DO0ODO0O0O objectOODOOOODO
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O0000Oimportd execOOOOO Python OO OODOODODOOO C++000D0O0OODODOO

#include <iostream>

#include <string>

using namespace boost: :python;

void greet()
{
// main OO0 0000000

object main = import("__main__");

// main 0000000000 0OO0O0
object global(main.attr("__dict__"));

// Python 00 greet DOOOOOOO
object result = exec(
"def greet(): \n"

return 'Hello from Python!' \n",
global, global);

// greet 00000000 ODOOO
object greet = global['"greet"];

// 00000
std: :string message = extract<std::string>(greet());

std::cout << message << std::endl;

0000 Python0OOOOOO0OOOO0DOOOOO0DOOOOODOOOOODODOOOOO

def greet():

return 'Hello from Python!'

oooooooooooon

/).
// 000000 greet OOOOOOOO
object result = exec_file(script, global, global);

(ooooooo)
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/).

boost/python/import.hpp

gooo

Python DO ODOO0O0O0OOOOODOOODOOODODOOODOO

RN

import

object import (str name)

U0 OOnameOO00O00OO0O0OCOO0OO0OOO

000 O0O0O0O00O00O0OO0OD0ODObOO0ObOO0OU0b0O objectODODOOO

O00000Oimport 00000 Python OO DOOO0ODOOOOOODO C++000000O00ODOO

#include <iostream>

#include <string>

using namespace boost: :python;

void print_python_version()

{
// sys 00000OO0DOODOO

object sys = import('sys");

(ooooooo)
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// Python 000000000 QOQOO
std::string version = extract<std::string>(sys.attr("version"));

std: :cout << version << std::endl;

147 00000000000 0OO0O0OOOO

boost/python/has_back_reference.hpp

oooo
<boost/python/has_back_reference.hpp> 0 000000 O has_back_reference<>0 000000000

0000000000000 00D0O0O00000O PythonOOOODOOOOODOQO PyObject* 000000
gbooboooo

ggno

has_back_reference U0 DO 0D OODO

e has_back_reference 000000000000 I

template<class WrappedClass>

class has_back_reference
000 pointer_wrapper<> 000000 valueODOOOOOODOOOOOOODO
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has_back_reference U0 OO0 0O0O0OO0O0OODO

namespace boost { namespace python

{
template<class WrappedClass> class has_back_reference
{
typedef mpl::false_ type;
};
1}

OOOOOOOOOO0OO0O0O0O0000000000000Boost.Python0 00000000 O0OOMM

type::value 0 0O 0 0O O OO OO ODOUOODOOUOODO OODOTZ OO DOOQ QU UOOQGOUO
class_<WrappedClass>::def(init<type_sequence...>()) 0 0 0 00O D0ODOODOODOOODAO
O000D00QOOnoncopyable 01 0 00000000000 0OD0D0OD0OODODODODDOOOOODO
WrappedClass: :WrappedClass(PyObject*, type_sequence...) 0 0 0O OO DO Otrue OO0 OO0
type 00000000000 D0D0OO0OD00O0O00O0ODOOO0OOO0O0O0O0OO0D0OOD0OO0DOOODOODOOWrappedClass O
O00O0OO0O00oO0 PpythonOOOOOOOOOOODOODODDOD PythonOOOOOOOOUOUOOODODODDODODO
00000Ompl::true_ 000000000000 OD0ODO0O0O0O typeOODOODOODOODOODOODOOOO

00042 C++ 00000000

#include <boost/python/class.hpp>

#include <boost/python/module.hpp>

#include <boost/python/has_back_reference.hpp>
#include <boost/python/handle.hpp>

#include <boost/shared_ptr.hpp>

using namespace boost: :python;

using boost::shared_ptr;

struct X
{
X(PyObject* self) : m_self(self), m_x(0) {}
X(PyObject® self, int x) : m_self(self), m_x(x) {}
X(PyObject* self, X const& other) : m_self(self), m_x(other.m_x) {}

handle<> self() { return handle<>(borrowed(m_self)); }

int get() { return m_x; }

(ooooooo)
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void set(int x) { m_x = x; }

PyObject® m_self;
int m_x;
};

// X 0000 has_back_reference OO 0O0O
namespace boost { namespace python

{
template <>

struct has_back_reference<X>

: mpl::true_
i}

1}

struct Y

{
YO : mx(®) {3}
Y(@int x) : m_xx) {}
int get() { return m_x; }
void set(int x) { m_x = x; }
int m_x;

s

shared_ptr<Y>

Y_self(shared_ptr<Y> self) { return self; }

BOOST_PYTHON_MODULE (back_references)
{
class_<X>("X")
.def(init<int>Q)
.def("self", &X::self)
.def("get", &X::get)
.def("set", &X::set)

class_<Y, shared_ptr<Y> >("Y")
.def(init<int>Q)

(ooooooo)
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.def("get", &Y::get)
.def("set", &Y::set)
.def("self", Y_self)

OO0 PythonOOOOOOODOx.selfQ 000000 00OO0O0OOO PythonOOODOODOOODOOODOOOO
y.selfQ OO0 YOOOOOOOOOOOOOO PythonOOOOOOOOOOOO

000 43 PythonOOOO

>>> from back_references import *
>>> x = X(1)

>>> x2 = x.self()

>>> x2 is X

1

>>> (x.get(), x2.get())
1,

>>> x.set(10)

>>> (x.get(), x2.get())
(10, 10)

>>>

>>>

>>>y = Y(2)

>>> y2 = y.self()

>>> y2 is y

0
>>> (y.get(), y2.get())
@, 2

>>> y.set(20)

>>> (y.get(), y2.get())
(20, 20)
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boost/python/instance_holder.hpp

gooo

<boost/python/instance_holder.hpp> 00000000000 C++00000000OD0ODOODOODOOOO
000 instance_holder 0O OO OODOO0O

ggno

instance_holder 0 O O

e instance_holder 00O OO0

e instance_holder OO0 0O0OO0OOOO

e instance_holder 0O 0 0OO0O

e instance_holder 00O O0OOOOOOO

class instance_holder : noncopyable

instance_holder OO D ODOOODCOODODO PythonOODODOODOOODOOODO C++00D0O0ODODOODO
O00O00O0ODO0O0O0oOoObOOoOoDOPythonDO C++0000O0O00OCDOOOODOOCODOOO
00000000 PythonOOOOODODOOOODOO instance_holder 000000000 C++ 000
0O __init__0O000O00COO0OCO0OQCO0O instance_holder 0000000 OODOODODO install O
000000 PythonOOODODOODOOOOODOOOOinstance_holder0000000OO0OOO0O0O
00000000 BoostPythonOODOOOOOOOOO holdsOOOOOODOOOOOOOOOODODODO
000000000000 00D0O000O0O000O0U0OU0ODO0OOOO PythonOOODOODOOD 10O
O PyObject* 0000000000 DOOOOOOOOOODODODDODODODOOOOOOOOOODODOOOO
o0o0O0o0OO00O0oO0oCOoDCo 1000 pythonOOOOOCODOODOOCOOODOOCOOOODODOODOODO
instance_holder 00000000 OO0OODODOODOOOOOOO
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namespace boost { namespace python

{

class instance_holder : noncopyable

{
public:
// 000000

virtual ~instance_holder();

// instance_holder OO OO0
void install(PyObject* inst) throw();

// instance_holder 000000
virtual void* holds(type_info) = 0;
};
1}

instance_holder 00O OO OOODOO

virtual ~instance_holder ()

00 OOooooOoocoobooo

instance_holder OO OO D OO

void install (PyObject *inst) noexcept

OO0 inst0000000C++ 00000000000 PythonOOOOODOOOOOO

00 0D00D0O00000000D000D0000000 PythonOOOOOOODDOOODOOODOODO
ooooooon

oo ogo

*1 000 noncopyable
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instance_holder OO O OO DOOOODOO

virtual void *holds (type_info x = 0)

000 *thisOODOOOOOOODOOOOO0OOOO0OOxDODOOODOOOODODOOOODODOOODOOOODO

oooo oo

O000O00BoostPythonO OO ODOOODOOOOOOOOOOODOOOOODOOOOOODOOODODOOOOOD

goboobbooboobbooboo

template <class SmartPtr, class Value>
struct pointer_holder : instance_holder

{
// SmartPtr OO Q00000
pointer_holder(SmartPtr p)

im_p(p)

//000000000000000
pointer_holder (PyObject™)
'm_p(new Value())

template<class AO>
pointer_holder(PyObject*,A0 a®)
:m_p(new Value(a®))

template<class A0,class Al>
pointer_holder(PyObject®,AQ a®,Al al)
:m_p(new Value(a®,al))

private: // 000000000

(ooooogoo)
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void* holds(type_info dst_t)

{

// SmartPtr OOOO0OOOOO...

if (dst_t == python::type_id<SmartPtr>())

return &this->m_p;

// ...SmartPtr 0 element_type 000000

// 0000000 null ODOOOOODOOO

return python::type_id<Value>() == dst_t ? &*“this->m_p : 0;
}

private: // D00 O0O0O
SmartPtr m_p;
b

boost/python/pointee.hpp

gooo

<boost/python/pointee.hpp>0000000000000C0O00O0O0OOO0OCOCOOOOCOOOOOOOO
OO000O00OO0OO0OD0O0O00 pointee<T>000000

ggo

pointee<class T>0 00000000

e pointee0 000000 DOOODOO I

template<class T>

struct pointee
pointee<T>0O0class <> 00000000000 O0O0OO0DOOODODOO0O HeldTypeOOOOOGQOOQOO
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gogboobobooboobbooboo

pointee D000 OO0OODOOOO

namespace boost { namespace python

{
template <class T> struct pointee
{
typedef T::element_type type;
};
// 00000000000
template <T> struct pointee<T*>
{
typedef T type;
};
}
0

0000000000000 00000 smart_pointer<I>000000Opointee00000000000O
OOODO HeldTypeOOOOOOOOOOO

#include <boost/python/pointee.hpp>
#include <boost/python/class.hpp>
#include <third_party_lib.hpp>

namespace boost { namespace python
{
template <class T> struct pointee<smart_pointer<T> >
{
typedef T type;
};
1}

BOOST_PYTHON_MODULE (pointee_demo)
{

class_<third_party_class, smart_pointer<third_party_class> >("third_party_class')
.def(...)

@ooooooo)
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boost/python/handle.hpp

e OO0

e OO

e 00O

gooo

<boost/python/handle.hpp> 0000000000 Python OO O OOOOODOODODODODOOOOOO
handle 00O O0D0OOOO0DOOOODOO

ggo

handle 0O O0OOOOOO

s handleO0OO0OOOODOOOOO

* handle 00D 0O0D0ODODOOOODODODOODODODOOD

e handle0OO0OO0OODODOODOOO

s handleO0OJOOOOOOOOODODOOODO

template<class T>

class handle
handle O Python OO0 O 00O O00ODOOCO0O0OOOO0OODOOOT*000D0O0O0O0ODOQOOOTOOOO
0000000 TO PyObject 0O DOODODOO sizeof(PyObject) DO OO PyObject OO OO OO
000 pPODOOOODOOOOOOOOOOOOPython/C'APIDOOIODODOOOOOO handle<>000
00000000000000000000000 PythonOODOOODODOODODO object00OO00OODODOO

O0000000O0DCupcastd0OYO TOODOOOOD static_castD<T*>000000000 CO
oooooooooobobOyyODoOooOOobOOobOOob0O T*0D00DO0OD0O0OD000O00O00bO0OD YODOO
sizeof(PyObject) OO OO PyObject OO OODOOOOOOOOMupcastDOOODOOOO
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handle 000000000000

namespace boost { namespace python

{

template <class T>

class handle

{

typedef unspecified-member-function-pointer bool_type;

public: // O
typedef T element_type;

public: // 0000 O
~handle();

template

explicit

template

explicit

template

explicit

template

explicit

template

explicit

handle();

<class Y>

handle(detail: :borrowed<null_ok<Y> >* p);

<class Y>

handle(null_ok<detail: :borrowed<Y> >* p);

<class Y>

handle(detail: :borrowed<Y>* p);

<class Y>
handle(null_ok<Y>* p);

<class Y>
handle(Y* p);

handle& operator=(handle const& r);

template<typename Y>

handle& operator=(handle<Y> const & r); // 0000000

template

<typename Y>

handle (handle<Y> const& r);

(ooooooo)
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handle(handle const& r);

T* operator-> () const;
T& operator* () const;
T* get() const;

void reset();

T* release();

operator bool_type() const; // O0OOOOOMO
private:

T m_p;
b

template <class T> struct null_ok;
namespace detail { template <class T> struct borrowed; }

1}

handle 000 0000000000000 0O0OO0OOOOOOO

virtual ~handle ()
00O Py_XDECREF (upcast<PyObject*>(m_p))
template<class Y>

explicit handle (detail::borrowed<null_ok<Y>> *p)

00O Py_XINCREF(upcast<PyObject*>(p)); m_p

upcast<T*>(p)

template<class Y>

explicit handle (null_ok<detail::borrowed<Y >> *p)

00O Py_XINCREF(upcast<PyObject*>(p)); m_p = upcast<T*>(p)

template<class Y>

explicit handle (detail::borrowed<Y> *p)

00O Py_XINCREF(upcast<PyObject*>(p)); m_p = upcast<T*>(expect_non_null(p))
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template<class Y>

explicit handle (null_ok<Y> *p)

OO0 m_p = upcast<T*>(p)

template<class Y>

explicit handle (Y *p)

00 m_p upcast<T*>(expect_non_null(p))

handle()

0d mp

I
(=]

template<typename Y>

handle (fandle<Y > const &r)

handle (handle const &r)

OO0 m_p = r.m_p; Py_XINCREF (upcast<PyObject*>(m_p))

handle 0O 00000000 OOOO

handle &operator=(handle const &r)

template<typename Y>

handle &operator=(handle<Y> const &r) noexcept

00O Py_XINCREF(upcast<PyObject*>(r.m_p)); Py_XDECREF (upcast<PyObject*>(m_p)); m_p

= r.m_p
T *release()
Od T * x =mp;mp =0; return x
void reset ()
00 *this = handle<T>()
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handle 00000000000 O00O0O00OO

T *operator->() const

T *get () const

000 mp

T &operator* () const

000 “*m_p

operator bool_type() const noexcept

OO0 mp==00000000000000true00000000COCCOCO

oo

borrowed

template<class T>

detail::borrowed<7> *borrowed (7 *p)

template <class T>

detail: :borrowed<T>* borrowed(T* p)

{
return (detail: :borrowed<T>*)p;
}
allow_null

template<class T>

null_ok<7> *allow_null (7 *p)

template <class T>
null_ok<T>* allow_null(T* p)
{

(oooogoo)
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return (null_ok<T>*)p;

boost/python/type_id.hpp

oooo

<boost/python/type_id.hpp> O O<typeinfo> 000000000 0O0O0OD0O0O0OO0OODOODODOOOOOO
gbdoobooooobooooboobob oo oo b oo b oo uooobooooo

oo

type_info 0O O

e type_infoO OO O OO
e type_infoOOODDOODOOODO

e type_infoOOOODOOOO

e type_infoO0OOOOO0O0O0O0O0O

class type_info : totally_ordered<type_info>
type_info 0000000000000 Ostd: :type_info0 000000000000 OOOOOOO
000000000000 0D00000D boost::python::type_infol0O0O0OOOO0ODOOOO CVO
00D0D00D0000C++000 52800000 std: :type_infod OO O boost: :python: :type_info
gdbooooboobooboboobooboboobooboboobooobooo
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namespace boost { namespace python

{
class type_info : totally_ordered<type_info>
{
public:
// 0000000
type_info(std: :type_info const& = typeid(void));
// 00
bool operator<(type_info const& rhs) const;
bool operator==(type_info const& rhs) const;
// 00000
char const* name() const;
};
1}

type_info 00000000000

type_info (std::type_info const& = typeid(void))

00 0D00000O00D000 wype_infol000O0OO0DOOOOOO

OO0 wpe_infoOOOOO0OOOO0OO0OOOOOOOOOOODOOOOOOOOCOOOODOOOOO
ooooooo

O0: 0000000000 000000 typeidQDOOODODOOOODDOOOODO type_idODODOO

type_info 0O 0OO0O0OOO

bool operator<(type_info const &rhs) const

OO0 +type_infoO000000000O0OOOOOO

*1 boost::totally_ordered

14. DO0000OO0OOOOO 257



http://www.boost.org/libs/utility/operators.htm#totally_ordered1

Boost.PythonO OO0 OO

bool operator==_type_info const &rhs) const

000 20000000000000 trued

O 0: totally_ordered<type_info> 00 0000000000000 0OD0O<=0>=0>000 I=0000
god

type_infoO OO O0OOOOOOO

char const *name () const

000 OOO0OOocoO0obOOoOoOoOOOoOoOoOCcOO0Oname0O0O0OO0O0O0OOO

oo

operator<<

std::ostream &operator<<(std::ostream &s, type_info const &x)

U xO0O0b0OOOoO0obOOo0ob sogooboo

OO0 0OU0O0OO0C+ 0000000000 type_info:mmame 000000000 ODOOOOOOO
gobooboobbooboobboooboobboo

type_id

template<class T>

type_info type_id()

000 type_info(typeid(T))

O0: D00O0O0O0OO0OO0U0Uoo C++ 00000000 OoOoOoOoOoO0U0UUooDoOoOoOoOoOOoooDoO
C++Q0OO0O0OQoOoOooooooooooooooooooooooooooooooo
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00000000000 wype_idO00O00O0OO0O0ODOOOODOO

#include <boost/python/type_id.hpp>

// 0000 int 00000OO0DO0OO trueOd0O
template <class T>
bool is_int(T x)
{
using boost: :python::type_id;
return type_id<T>() == type_id<int>(Q);

boost/python/ssize_t.hpp

e OO0
e OO

e 00O

gooo

Python 25 0000000 Py_ssize_t 000 2000000000O0ODO0OOPEP35300 <boost/python/
ssize_t.hpp> 00000000000 ssize_tOssize_tmaxO OO ssize_t_minO OO boost::python
0000000000000 OoOoUUUUUOUOOPythonOODODODODDOODODOODOOODODODOOO

ooo

typedef Py_ssize_t ssize_t
000000 Py_ssize_t[ boost::pythonO OO0 OO0 0DODOOOOCOOODOODOODOOOOOO
ooooooooogd

#1f PY_VERSION_HEX >= 0x02050000
typedef Py_ssize_t ssize_t;
#else

typedef int ssize_t;

#endif
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RN

ssize_t const ssize_t_max = PY_SSIZE_T MAX

ssize_t const ssize_t_min = PY_SSIZE_T_MIN
000000 PY_SSIZE_T MAXO OO PY_SSIZE_ T MINO boost::python0 00000 OOODOODO
gooooooooouooodooooouooooooooa

#1f PY_VERSION_HEX >= 0x02050000

ssize_t const ssize_t_max = PY_SSIZE_T_MAX;
ssize_t const ssize_t_min = PY_SSIZE_T_MIN;
#else

ssize_t const ssize_t_max = INT_MAX;
INT_MIN;

ssize_t const ssize_t_min
#endif

148 0O0O0O0O

Python OO OOOODODOOOOODO

e OO0

e JOOO0O

e 00O

gooooo

gooo

PythonOOOOOODO object 000000 f000000000C++ 000000000 O0ODOOODOODO
gboboooooobooobobobooooooooon

f("tea", 4, 2) // Python O f('tea', 4, 2) 00O0O

OOOO0OD0OO0OO0OD0DOO0OD object 000000 xO0000O0O0O0O0OOOOOODOODOODOODOOODOODO
ooooo

x.attr("tea") (4, 2); // Python [0 x.tea(4, 2) OO

object 00000000 ODOODOPYyObject* D0DDO Python OO D ODO0O0OODODO0ODOOODODOODOO
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BoostPython 0 200000000000 call D00 call method OOOOOOOOPythonOODODOO
00000000 PpythonO0O0O0O0O0OO0O0OO0OOO0DOOOOO0DOOOOO0ODOOOOOOOOODOOOOOO

call<ResultType>(callable_object, al, a2... aN);

Python 00000000000 00000O00O0O0O0O00O0O0O

call_method<ResultType>(self_object, "method-name", al, a2... aN);

0000000000000 oOooOOoOoOPythonOO00OO0OOOOOODO C++000DODODOODODOD
god

googd

0000000000 PythonOOOODOOOOOOOO al..aNODOOO PythonOOOOOO0OOOOOOODO
OOptrddD0ref)DO000OO0OODOOCOODOOODOOOODOOOO

class X : boost::noncopyable

{

};

void apply(PyObject* callable, X& x)

{
// callable 000O0O0O0Ox O0O0OOOODOOO Python OOODOOODOOO
boost: :python: :call<void>(callable, boost::ref(x));

00000000 xOOO0ODO0O0000O000000O0cevOODOO0OOO CVOODOOconst Ovolatiled OO
0 const volatileOOOOO
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oooo oooo

Tcw&OT | TOOOOUODOOO C++00O0OO0OOOOQOOOOO PythonOOOODODOOOTOOOODODOO
cv 00000 x0000O PythonODODOODOOOOOOOOOOO

T* x =00000PythonOO0O NoneOOODODDOOOOOODOOTOOODOOODOOO C++0000O
00000000 PythonOOOOOOOOTOOOODOOOOOOOO *xO0000O PythonODO
gddddoooououooog
boost::referpRythonapperkb0 0 00000 000Ox.getQ 0000000 O0DOO0OOOOODOOODOOODOO
00000000 PythonOOOO *x.getQUO000O0ODOOCOOOO0OOOODODODOO
ooooo

pointer_wrapger{y>== 0 OO0 0O 0OPython OO0 NoneOOOOOOOOOOODOPythonOOOOOOOO
O0000x.getQUO000OD0OOCOOO00O0O0OODOOCOOOOOODOOOOOOOO Python
0000 *x.getQ 000000000000 OUOUOOODOOODOOOOOOO

gooogo

00000 call<ResultType>() 00O 0O call_method<ResultType>() O OResultType 00O OO OOOO
OO0 lvalue OO0 rvalue 0 from python 0000000000 0OOCO0OODODO ResultTypeOOOOOODO
000 ResultType 000 OD0OO0O0O0OOOOOBoost.PythonO Ivalue 00000000000 ODOOOOODO
OO00O00O0O00000O0o0O0g PythonO OO ODODOODOOOOOOO 100000000000

RN

OO0 al..aNOOOOO PythonOOOOOOOOOO0OOOOOODOOOO PythonOOOOOOOOOOOODO
OO0000O0C+ 000000000 PythonOOOODODOOOODODOOODODDOODODOOO PythonOOOGODO
0000 C+00000DO00D0O000O00O0O00DO0O0OD0ODOOU0DO0O0ODOOOOODO0ODDUOODOOD
OO0000O0ooo PythonOOOOODOOCOOOOO0ODOOOCOOOOOODOOOOOOOODODOODOOCH
OOO0OCOOO0OO0OO0O0O0O0 PythonOOO0O0O0O0O0O00O0O0O0OPythonOOOOOOOCOO

Python0 0000000000000 0OO0OO0OO0O0O0O0OODOOOOOOO0OO0OOOOO0O0OOODODOOOOO
oo cCc+oOooooooooooDoOoDoOODOO0ODO0000000000000000000 al10000O
000 boostiref(al) 00 OD0OOO0O0OO0OO0O0DDOOO0OO0ODOOOOOOOOOO0OOOOODOOOOOOOD
ooboboooooooooooooo@muooobooooooooobooooooooooboooobooooooboooon
00000000000 Python0OOODODOOO0O0O0OO*0DO0OD0OO0O000DODODO

00000000 00OO00DOO00OO00D 100000 0D aNOOOOODOOOOOODOOOOOOD
00000000000 000000000000000 *aNODOODOOOOref(xaN) OO0 O0OOOODO
00000000 OCO00DO0O0000OO nullOO0O0C0O NoneODODOOODOOOOOnulOOODOOOOD
gogbooobooboooboooo

*lint0 char 0000000000000 000000000000O00000000000000000000000000000
gooooooooooo
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Boost.PythonO OO0 OO

goboobbooboobooobooboo

1.0000000000000000llO00000000000000O PythonOOOOOOOO0OO
0000000000000000 PythonOOO NoneO OO O

2. 00000000000000000aNO000DOD0OOO ptr(aN) D0OO0O0OO0D0ODO ref(aN) OO
O000ptr(2N) O nullOO00D00O0000OO00O0O0O PythonOOO NoneO O OO

0000000000000 000OResultType0 0000000000000 0O0OOOO0OOOOOOOD
000000000 PythonDODODODOO0OODOOOODODOOO PythonODODODOOO0OOODOOODO
OO0O00O0O0ODOResultTyped char const* 00000000 O0O0OOO0OOOOODOQO Python O String O
0000000000 00D00O00 10000000 callzchar const*>(...) 00O0ODOOOOOOOOODO
ooo

0 00 Boost.Python vl 00 call<char const*>Q) 0000000000000 OCO0OOOOOOOOOOOODO
0000000000000 ooooooooDoOoDD PythonOOODOOOOOOOOOOO Python
oo oooboobobobobobbbbobbbtbbdddlll Db @
ddddoooooooooooobooobobboboodddodoooogoooo

Boost.Pythonv2 00O O O00OO0OODOO
1. 0000000 const char* 0000000000000 00O00ODO0O0OOO

2,.0000000000000000000 PythonOOO0OODODOOOOODOO 10000000000
call<U>(...)0O00D0OOODO

0000 call<U>00 UO0ODOOOOOOOOOOOOODOODOOOOOODOOODOOODOOOODOOD
OO0o0DOOoO000OOoO00bDO0OO000 caliu>(...)0D0OO0OO0ODOOOOOOOOODOOOO

Boost.Python 0 000 pickle 00000

* Boost.Python O pickle 00000000

e [J

goboooboog

e JODOODODOODO

s JO0O0O0OOPython DO DO pickle 00D ODOOO

pickle 0000000000000 O0O0O0O0O0OO000O0O0O000O0O0000 PythonOODOOOOODOO

0000000000000 00ooo00oo0oo0o0oo0o0o00ooO00o00oo0o0DooooDooOD 1000
O00U00000ooopooooo000000o0o0oooooOoOoOO0U0OUoOooooOon Python O pickle O
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O000000000000PythonODO0O0O0O00000O0D0OOOpickle00000000000O00O0O PythonO
gbobooooogoobooboboboooooooobobobobooooo

Boost.Python OO 00O O0OPython DO DO ODOOOOOOODO pickle0 0000000 0OD0OODOOOOOODO
Opickle 00000000000 0OO0ODOOOO000000ODOOOO00000DOO0OOO0O __getinitargs__0O
__getstate__ 000 __setstate__ 0 00000O O Boost.Python 0 Python O cPickle 00000000000
goboobobooboobooooobd

Boost.Python 0 pickle 00000000

OO00OD0O0OO0OO0O00OBoost.Pythond pickle 00O D000 0O0 3000000000000

__getinitargs__ Boost.Python 000000000 OO0DOO pickleOO0OO0O0OOpickler00O000O00O0OO
__getinitargs__ 0000000000000 O00OO0O0OODOO0OOO PythonOODODODODOODOO
OO0000Oboost::python::tuple 00000000000 MMOO0OOOO0OO unpickler000000O
gogbooobboobooboboobooboobbooboobboo

__getinitargs__ 00000000 000OOpickle.load000000O0O0DOOO0ODOO __init__0O0O
go0o0oo0oooodoooooooooodooooodoooooooooooon

__getstate__ BoostPython 0O O0O0OO0OOO0D0OOOOODO pickleOOOOOOpickler00O00O00O0OO
__getstate__ 000000000000 0DDO0OO0OOO0O0OO0ODOO0ODOOODODOODOOO PythonO
oo0oooooo0ooooooooo

__setstate__ Boost.Python 000000000 OOODO unpickler 00000 Opickle.loadD OO0 O0O0OO
000 __getinitargs__ 00000000000 00000MM0O0 wnpickler000000000O0
U __setstate__ 0000000000 DODOOO0ODOODOOODOOODDOO __getstate__ 000
OPython0OO0OOOODOOOOO0DODOOOOODOOOOODOO

00300000000000000000 .def000000O0O0O0O0O0O Boost.PythonOOOOOOOOODO
O00D0DOO0000000 boost::python::pickle_suite0 00000000000 DOOODONO _getstate__
000 __setstate__ 00 000O0O0OOODOOOOO0OOODOOOOO0OODLOODOOOUOUOUODOLOOOODOODODO
goddodoooooooood

e picklel.cpp

e pickle2.cpp

* pickle3.cpp

boost/libs/python/test OO pickle 0000000000000 O00O0OOO0OO30000
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picklel.cpp’!

0000 C++0000000D00D000000000D0ODO0O0O000D00O0DODO0O000O pickledDOODO
O00DO0OO000D0 __getinitargs__00000000D0COO0OOOOOOOCOODO

1. C++ 0O pickle 0O ODODOO

struct world_pickle_suite : boost::python::pickle_suite
{
static
boost: :python: :tuple
getinitargs(world const& w)
{
return boost: :python: :make_tuple(w.get_country());
}
s

2. PythonOOOOOOOOO

class_<world>("world", args<const std::string&>())

Y/
.def_pickle(world_pickle_suite())

VAT

pickle2.cpp*?

0000 C++0000000000000000D00DO0D0O0O00O00000 pickled0000D0O0O0O
00000 __getstate__[O__setstate__ 000000000004

. C++ 0O pickle 000000

struct world_pickle_suite : boost::python::pickle_suite
{
static
boost: :python: :tuple
getinitargs(const world& w)
{
Y/

(ooooooo)

*I http://www.boost.org/libs/python/test/picklel.cpp
#2 http://www.boost.org/libs/python/test/pickle2.cpp
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static
boost: :python: :tuple
getstate(const world& w)
{

/)

static
void
setstate(world& w, boost::python::tuple state)
{
/)
}
3

2.suite 000 Python OO OO OOOOO

class_<world>("world", args<const std::string&>())

J/ ...
.def_pickle(world_pickle_suite())
J/ ...

O0O00O00O0__getstate__ 0000 __dict__0O000000O0OOOOODOOOOOOOODOOOOOOD
_dict__00000000000O0O0ODOOOCOOO0O00000000O0O0ODOOO0OCOOO0O000000
gobobooooo

pickle3.cpp*

0000 pickle2.cpp0000000 __getstate__ 00000000000 __dict__000000O0DOO0O
oo0o00ooO000OoO00DO00bOOoO0O _dict__0O0OO00OO0ODOOCOODOOOODOOOO

*3 http://www.boost.org/libs/python/test/pickle3.cpp
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goobooobod

000 pickle O0OO0OD0OOODOBoostPython 00000000 0OOD0OODOODOODOODOODOODO
god

OO0: __getstate__0O0000000O0OOOCOOCOOO _dict__0O00O00O0OCO

Boost.Python 00 0000000000000 0000000O0 __getstate__000000000O00O0O

«J000 PythonO OO OODOOOOODODOOODOOOOOODOOOODODODOOODDODOO __dict__0O0O
O00000O000oOoUoOoUUOUdOd pickleD000OOOOO

- 0000000000 _dict__00000000000000000000000 __dict__0O pickle
oooboobooo

0000000000000 ooD0o0oDDi0ooooDoD0o0oDbo0Oggn__getstate__ 0000 oonO
OO0D0O0OD0000 _dict__0000C0ODO0OBoost.PythonO0OOOOODO __getstate_manages_dict__
gbodooooooooooooooobooboboooobooooooooon

RuntimeError: Incomplete pickle support (__getstate_manages_dict__ not set)

0000000D00000D00 __getstate__ 000 __setstate__0000000D0O0O0O0O0O __dict__0O0O
0000000000000 U0ULOUULOUC++0ODDOO PythonOODODDODDOODDOODODOODODODOO
0000000000000 oDooooooooooooDooooooooooooooDog C++000o0o0oo
O0Opickle3.cpp OO 00O

struct world_pickle_suite : boost::python::pickle_suite
{
/) ..

static bool getstate_manages_dict() { return true; }

1

0000 PythonOOOOOOOO

import your_bpl_module
class your_class(your_bpl_module.your_class):
__getstate_manages_dict__ =1
def __getstate__(self):
#O0O0Oooogooo
def __setstate__(self, state):

(ooooooo)
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#O00OOODOOOOO

goboooboogo

1.00000000000 BoostPythonOOODOUODOOODOOOOOOOODOOUODOO pickleDOOOO
000000000000 D0D0ODO0O0OO00O0ODODOOD pickle00O0OO0O0OOOOO0OO pickle
goboooobooboobobooobg

2.0000000 __getinitargs__ 0000000000000 __getstate__0000O00OOOOOO
ogboboboooooobooboobobo

3. __getstate__ 000000000 PythonODOODODOODOODODDD __dict__0O0OD00OO

O0o0oOooOPythonOO0O pickleOODOOO0OO

pickle4.cpp™

pickled.cppO00O0O0pickle O O0DOOO0OOODO0ODOODODOODOOOOODOOODOODOOODOODOOODOD
class_::enable_picklingO0ODO0O0O0O pickle 000000000 ODOODODO BoostPythonOOOODOODO

class_<world>("world", args<const std::string&>())

/) ...
.enable_pickling()

/)

OO0 Python OO ODOOOOOOOOODOO Python O pickle 0D0OOOOOOOCOOOOOO
__getinitargs__ 00 0000000000000 000O000O00ODOOOOOOODOOOOOOO pickle
oboobooo

# 00000 world ODODODOOODO

from pickle4_ext import world

# __getinitargs__ OO0
def world_getinitargs(self):

return (self.get_country(),)

# 000 __getinitargs_._ O0O0O0OPython 0DOOODOO0O

world.__getinitargs__ = world_getinitargs

*4 http://www.boost.org/libs/python/test/pickle4.cpp

268 01000




Boost.PythonO OO0 OO

PythonOOODOOO0OOOOOOOOOODOOODODOOODOOOOOOOOODODO

gobooobgoooo

e JOQOg
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* indexing_suite 0 0 [

* vector_indexing_suite 0 00 [

* map_indexing_suite 0 00 [

0 0O <boost/python/indexing/indexing_suite.hpp> (11 0 O <boost/python/indexing/vector_indexing_suite.hpp>
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2. c[i]0000000O0DODODOCOCOOOO00O0000ODODOO __getitem__O00000O0O0DOOCCOO
oboobobobooooooobobobOmdC constD 0000000 DOODOOOOOO

val = c[i]
c[i]l.mO
val == c[i]

3. __getitem__O0000000COCO0000O0DOOOCOOO0OOOODOCOOOOOODOOOOOOOOOOO
OO0PythonOOOOODOOODODMM
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7. 00000 STLO0OO STLOOO00ODOOOO0ODOOOO0OOOOO00ODOoOoOoOooooOoooooooo

Boost.Python O indexing DO 000000

indexing_suite(] 0 0 O <boost/python/indexing/indexing_suite.hpp>C

indexing_suite JO00OOOPython OO ODOO0O C++ 0000000 O00DOOCOOODOOODOOOOODO C++
O0000000Oooogd Python0O0O0ODODODODOOOOOCOCOODOCOOOOOOO0OO0OOOOPythonO
oooooOoOoooooooooooooooooOoPpythonOOO0DOOOODOOOOOOO

__len__(self) O0OO0O0OOO len000000O00O0O0ODOODO0OODOOOOODOOOOOOOOOODOODOO
00000000000 _nonzero__000000D000O0 __1en_00000000000000O00O0O
ooooooooooobooon

__getitem__(self, key) selfl[key] 000000000 O0OUOOODDOOO0OUOOOOOOOODOOOOO
gogbooooboobooboboobooobobooboobbuooboobboobboobbooboOon
O000000DO0O0O0000 __getitem__ 00000000 0OODOODOOOOOOOCODOOOKkey
goobboodob TypeErrordd0oogooboooobooobobbooobobooobbbooon
00000000 IndexError 0000000 DOOO0OOOCOOODOOOODOOOODOOOODODOO
OO0for000000CO000OC0O0ODO IndexError 000000OCO0O0ODOOODOO

__setitem__(self, key, value) selfl[key] 00 000000000000 0000000000O00OO
__getitem__ 000000000 DOOOO0ODODOOODDOOOOODDOOOOOODOOOOODODOO
o00o0oo0o0ooooU0oooU0oooU0oooU0oooo0ooDoOoUoDooUooDooooooOoo
000000000000 keyOOODOOO __getitem__ 00000000 OQ0O0OOOQOODODOOODO
goao

__delitem__(self, key) self[key] 000 OD0O00000000O0OO0OO0O0OOOOOOOO __getitem__0O
gddddooooooooooooobobobobobooboboooddddooooooooooooO
0000000000000 000O0O0U000000000O0O0U0DDODOOUO0ODODO keyOooo
__getitem__ 00000000000 ODOODOODOODOOOOO

__iter__(self) O0U0O0OUOOO0OOODOOUOOOOOOOOOUOOOODOOODOOUOOOOOOODOOO
oobooooooooobooooboooooobooobobooooo0ooooOooooDOoOooDoOoOooooOn
O00000000o0o0ooO0O0O0OC0CO00000000000O0OiterkeysO0000000O0O0DOOO
oooooooood

uobooooooOoooO0obOoooboooOoOoOoOo0oOoOOoO00obOOoOoOoOoOoOoO0ODOOOO0ObOOOOoon
O0O0O00O0OO0Oo0O0o0oooooooogdpythonOoooooDOODOODODODODODOODODODOO
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__contains__(self,item) D0 000000000 0UODOO00O0OOD0O0O0O0O0O0Oself00 itemO00O00O0O
ooboooooboooobooobooooooooobooooooooooooooooooooooon
goboooooooooooon

indexing_suite 100000

* vector_indexing_suite(] O O O <boost/python/indexing/vector_indexing_suite.hpp>0

* map_indexing_suite0d O O O <boost/python/indexing/map_indexing_suite.hpp>[]

indexing_suite 0000000000000 ODODOOO0OOindexing suite0 00000000 2030
O00ooU0oO0o0o00ooU00ooU0DOo0oU0oo0ooOU000ooUooUDoUooOOooo STLODoOOoDoOoOo
indexing_suite 0000000000000 DOODOODOODODOODOODOOOOOOODOODOOOOOOOO
oo0o0o0O0o0oO0Oo0oo0o0ooooooooooogogoog

vector_indexing_suited 0 O O <boost/python/indexing/vector_indexing_suite.hpp>C
vector_indexing suite O 0 0O 0O Ostd::vector DO OODODODO std::vector DO OO DOOOOOOO

std::vector 000000000000 DODOMMOODOODODODDOOO0OOOOOOODODODO indexing_suite
000000000 indexing_suite 000000000 OOOOOOODOO

ooob44 OO0

class X {...};

class_<std: :vector<X> >("XVec")

.def(vector_indexing_suite<std: :vector<X> >())

XVecOUOOO Python OO O OODOOOOOOOO PythonOOODOODODOMM
map_indexing_suite(l 0 0 O <boost/python/indexing/map_indexing_suite.hpp>0
map_indexing suite D000 0std::map 0000000 std:imap 00000000 000OSstd::map 00

0000000000000 MOo0000000o00O0U0U00OO0ODO0Od indexing_suite0O00O0OOOOOO
indexing_suite 000000000000 OOOOOO

ooo45s ooO

class X {...};

(ooooooo)
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class_<std: :map<X> >("XMap")

.def(map_indexing_suite<std: :map<X> >())

gboboooooobobOobooooboobogodNeProxy 0 0O0OO0OD true0000O0OOOODO
O0000XMapOODOO PythonOOOOOOODOODOOODO PythonO OO OOOOMmM

indexing_suite 0 00O

template<class Container, class DerivedPolicies, bool NoProxy = false, bool NoSlice = false, class Data =
typename Container::value_type, class Index = typename Container::size_type, class Key = typename
Container::value_type>

class indexing_suite : unspecified
ooobooooooon
¢ Container--Python D00 00O O0OOOOOOOO
g ooood

e DerivedPolicies - 00 0000000000000 O00O00OOOO DerivedPolicies O
ooo

00 indexing_suited OO OO0

e NoProxy--OJUODOO0O0OOO0O0O0O0OO0OOO PythonOOODOOOOOODOOOOODODO
oobOO0ooobooOoooo NeProxyUODOOOOOOOODOOOOOOOOOOOOODO

o0 ooo
OO0 false
e NoSlice--OOOOOOOOOOO
g ogogo
OO false
e Data--000000COCOCOCO
00O Container::value_type
e Index--00000O0DOOO

00 Container::size_type
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 Key--OQOGOooonoooo

00O Container::value_type

template <
class Container
, class DerivedPolicies
, bool NoProxy = false
, bool NoSlice = false
, class Data = typename Container::value_type
, class Index = typename Container::size_type

, class Key = typename Container::value_type

class indexing_suite

: unspecified

public:

indexing_suite(); // 0000000000000

DerivedPolicies

OOO0O000 indexing_suite0000000000000O

data_type&

get_item(Container& container, index_type i);

static object

get_slice(Container& container, index_type from, index_type to);

static void

set_item(Container& container, index_type i, data_type const& v);

static void

set_slice(
Container& container, index_type from,
index_type to, data_type const& v

);

template <class Iter>

(ooooooo)
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static void

set_slice(Container& container, index_type from,
index_type to, Iter first, Iter last

)N

static void

delete_item(Container& container, index_type i);

static void

delete_slice(Container& container, index_type from, index_type to);

static size_t

size(Container& container);

template <class T>
static bool

contains(Container& container, T const& val);

static index_type

convert_index(Container& container, PyObject* i);

static index_type
adjust_index(index_type current, index_type from,

index_type to, size_type len

);

00000000000 00000000000D0dconvert_index O adjust_indexO00 0000000000

convert_index O Python 00O D0 O0OO0O0OOOOOCO C++ 00000000 O0ODOO PythonOODOODOO
OO000o000o00oooOooocC[-1]0 cOd0o0UnooUnoOoUdMconvert_index D C++ 0000000
000000000 0D0O0O00DOD0O0ODODOO-10 C.size() - 1000 convert_indexOOODOOOODO
OPython 00O O0OO0DO0C+ 0000000000 0DDO0ODOOODOOOOOOOO

gooooooooooooooooooOoOoOOOOOOOOOOOOCOOOOOOOOODOODOOO SOO0OO0
goooooooooboabOO300DOODOODODOODOOO4000 10000

lal[b][c][d][e] ---> [d][e]

A A

4 1

adjust_index 000000000000 current 0000000000000 O0O0OOO0ODOO from.to OO
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vector_indexing_suite 0 0O

template<class Container, bool NoProxy = false, class DerivedPolicies = unspecified_default>

class vector_indexing_suite : unspecified_base

gobooboboooo

e Container--Python 0O 0O0OOOOOOOOOOOO

oo 0Oo0go

e NoProxy--OOOOOOOOOOOOOODO PythonOOOOOOOOOODODOOCOODOOO
gooboboboood NeProxyUDOOOOOOOODOODODOODODODOOOO

oo gogo

00 false

¢ DerivedPolicies -- vector_indexing_suite 00 0000000000000 O0OOOOO
O0DOOCO0OOOCRTPOJames Coplien 0000000000 DOOD0OOCOODOMC+H DO
00001995020 000000000000000000 indexing_suited OO OO0
gooboobooobooboo

00 indexing_suiteO0O0O0O0O0O

template <

class Container,

{
public:

typedef typename
typedef typename
typedef typename
typedef typename
typedef typename

data_type&

class vector_indexing_suite

bool NoProxy = false,

Container:
Container:
Container:
Container:

Container:

class DerivedPolicies = unspecified_default >

: unspecified_base

:value_type data_type;
:value_type key_type;
:size_type index_type;
:size_type size_type;

:difference_type difference_type;

get_item(Container& container, index_type i);

(ooooooo)
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static object

get_slice(Container& container, index_type from, index_type to);

static void

set_item(Container& container, index_type i, data_type const& v);

static void
set_slice(Container& container, index_type from,

index_type to, data_type const& v);

template <class Iter>
static void
set_slice(Container& container, index_type from,

index_type to, Iter first, Iter last);

static void

delete_item(Container& container, index_type i);

static void

delete_slice(Container& container, index_type from, index_type to);

static size_t

size(Container& container);

static bool

contains(Container& container, key_type const& key);

static index_type

convert_index(Container& container, PyObject® i);

static index_type
adjust_index(index_type current, index_type from,
index_type to, size_type len);
b
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map_indexing_suite 0 0 0

template<class Container, bool NoProxy = false, class DerivedPolicies = unspecified_default>

class map_indexing_suite : unspecified_base
ooooooooooo
e Container--Python OO0 0OO0OOOOODOOOOO
OO0 oooo

e NoProxy--OUOOOOOOOOOODOODODO PythonOOOOOOOOOODODOOCOOOOO
goob0obobOooogd NeProxyUDODOODOODODOODOODODOODODODOOOO

oo 000
00 false

¢ DerivedPolicies -- map_indexing_suite 0000000000 DOO0OOOODOOOOODO
O0DO0OOOCRTPOJames Coplien0 00000000 COOOOOOODOODOMC++ 00O
0019950 20000000000000000000 indexing_suiteJOO0OO0OO0O
ooooooooooooo

OO0 indexing_suiteO0 OO 0OO0O

template <

class Container,

bool NoProxy = false,

class DerivedPolicies = unspecified_default >
class map_indexing_suite : unspecified_base
{
public:

typedef typename Container::value_type value_type;

typedef typename Container::value_type::second_type data_type;
typedef typename Container::key_type key_type;

typedef typename Container::key_type index_type;

typedef typename Container::size_type size_type;

typedef typename Container::difference_type difference_type;

static data_type&

get_item(Container& container, index_type i);

static void

(ooooooo)
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set_item(Container& container, index_type i, data_type const& v);

static void

delete_item(Container& container, index_type 1i);

static size_t

size(Container& container);

static bool

contains(Container& container, key_type const& key);

static bool

compare_index(Container& container, index_type a, index_type b);

static index_type

convert_index(Container& container, PyObject* i);

1
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gogo

ntbs null 00 00000 OO Null-Terminated Byte Stringt0 000 'C'O000C+ 000000000 nrbs O
O00mbs0 mullO00O00O0OOOO

gogoo

raise Python 00O O0O0O00O0OC+00000000000thrownDO000O00000OOQOraisedd OO
0000000000 C++ 0000000 PythonOODOOOODOODOODOOODOO PythonO OO
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1.5 00000000

David Abrahams
Copyright AI'2002-2015 David Abrahams, Stefan Seefeld

1.5.1 0O

oooo

Boost.Python O <boost/config.hpp>000000000000000000O0O0O0O0OOOOOOOOOOO
gbobooooooooobooboboooo

coooocooooooooon

0000 BoostPythonOOOOOODOOOOODOOCOOOOODOCOOOOOODOOOOODOOOOOOODO
OC+0000000DOO000COO00DOO000ODOOOODOOOODOOOn Boost.PythonOOOOOO
goobobooboboooboooboooooboobobobobobUubo opRUDODOODDODUOODUOODODODODOD
0000000000000 oUUUoUoUoUoO C++000ooooooooo
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0
BOOST_PYTHON_IMAX| ARIT®k1, x2, ...xn0 00000000 Boost.PythonOODOOOOOODOOODOOOO
D0000000000000000000000000d00 object: :operator() (.
..) 0 call method<R>(...) 000000000000 OOOOOO
BOOST_PYTHONIWAX|BASESI OO0 C++ 0000000 D00OO0ODO bases<...>00000000000O00OO
gooooooooo
BOOST_PYTHONISTATICIMODULE O O OO 0OODOOOOOOODOOOOOODOOOCOOOODOOOOODOO
O 000000000 O0o0Uo0oOoUoUoUUoooooooo ™
oad
BOOST_PYTHONJENABLE[CDECQII O __cdecl DO 0DOOOO0DOOOOOOOOODOOODOOOO
O
od
BOOST_PYTHONENABLE[STDCALL] __stdcall 0000000000 O0O0OOOOODOOOODODOO
O
od
BOOST_PYTHONJENABLE[FASTCALL__fastcall 00O O00O0OO0OO0OODOOODODOODOOOOOO
O
od

ooooooooocoooo

00000000 BoostPython DD DD ODODODOODODO0ODODODOOOODOODOOOODOOOOOOOODO
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BOOST_PYTH

DNATYPEJID_ NAMEI O OO OO0O0O0OCOOO000O0000000 type_infoO00OOOO00OOOO

Jdddd0d00d00o00o0o0oooooooooooonaddshared-lib-2 0 O
typeid(T) 00O OO ODOODO shared-lib-1 0 typeid(T) DO OO0OOOOOOO
false0OOOOO0OOOOODOOOODOOOOODOOOOOO O Boost.Python
O std::type_info 00 0000000000000 0O00DO00O0O typeid(T).
name() 000O0O0OODOOO

BOOST_PYTH

DNINO[PY [SIGN|

ATURES OO0 0000000000000 0QC0C0O0O0O0OO0O0ODOO0 Python
0000000000000 0000000000D0000000O Python O
0000000000000 0U00oO0oU0ooOUoOOoUOoOoO 14%0gec OO
O0D000000D0D0O0O0OOboost_python 0O O0OD0OOOODOOODOOO
docstring_options.enable_py_signatures() OO 00O falseO OO OO
oo

BOOST_PYTH

RMTURES] O OPython 00000000000 O0O0O0DOOOOOO
OO BoostPythonOOOOOOOOOOOOOOOOOOOOOOOOOOO

BOOST_PYTH

DN 1PY[STIGNATU]

RES[PROPER[IINFRUSELFOTYPEO O self 000 Python OO O OODODOODODOO
OO0O00OOOobjectDOOOODOOOODOOOODOOOODO 149 gec
gobooboobobooboobbooboobbooboo

1.6 00000000

1.6.1 OO

O000OBoostPython 00O OD0O0O00OODO00OO0OOO0OOOODOOOOOODOODODOODOOODOOODOOO
BoostPython OO OOOOOODOOODOOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
oooooooooooboooobooooDo

1.6.2 0000

e Boost.Python D 0 OO0 00000 Python/C++ OO OOOOOO BoostPython O OO OIOODOODOOO
OO0O0O0O0Boost.Python 0O OOOOO0O0OO0O0O0O0O0O0O0O

e BoostBuild OO ODODOOOO BoostDOODODODOOOOOOOOOCODODODODODODOOOO
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* Boost.Python 00 Wiki

e BoostPython OO OO OO OO0

1.7
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gododoooooboobobobobobbbbbbobboboooga
Jdododooooooooobobobobboboboboboooooooad
return_internal_reference 1 0 000 00O
C(++000000oOo00oboo0oooooooooOoooDooOooo
0000000 clzo40 00000000 :0000000000000O000O00O
Python0OODOO0OO0D0O0OD0OOO0ODODOOOO
Boost.Build 1 000000000

00 *=00000000000000

Boost.Python 0 MacOSXO OO O0OO

C++00000000000000 PyObject 0O DODO00ODOO0ODDOOONO
oo obobbobobobbobooboboodddooouoooo
gooO0oCoO0O0O0O0OO0O0O0O0OO0O0UU00UUUUUUUOUUUOOODOODODOODOoODOo
BoostPython 0000000000000 0ODOO0ODOOODODOOODOO

error C2064020000000000000000O0O0O0

go0oO0oOoOoooQo PythonOODOOO0OOOOODODOOOODODOOOOOOOOO

PythonODODOOODODOODOOOODOOOOOO
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1.71 0000000000 0DOOO0DOOO00OOOOOOOOO0OODOO

oooooooooooon

typedef boost::function<void (string s) > funcptr;

void foo(funcptr fp)

{
fp("hello,world!");

BOOST_PYTHON_MODULE (test)

{
def("foo",foo) ;

Python 00O OO

>>> def hello(s):

print s

>>> foo(hello)
hello, world!

O0000000000000D00 Boost.Python JOODOOOO C++ 0000000000 PythonOOOODO
ooooooooooooo C++ 0000000000000 O00O0O0OOOO0O0O0O0OOOOOO0O0O000O0O0
O00O0000000000000oooooooooooooooooooDOoOoO0O0O0O0000fo0o000ODO
000 Python 0O OOO0OOO0OOOODOC++ 000000000 0ODOO0O0DDOOOOODOOODDOOOOODO
OO0C+0000000Python0 000000000000 O0O0O0O0O0O0OOOOOOOODOOODOOOOO

00000 C++ 0000000000000 D0O00DO000O0OOOUOO objectO 0 O0OOOOOOOO
0000000000000 0000O00000d objectODOODODOO PythonOODODOOODODO

00D00000000000000000000000000*'0000

*1 000 ActiveState 0000000000000 00OO OO O http:/code.activestate.com/lists/python-cplusplus-sig/ 00000000
0Ooo0oo0o00oo0ooooOoo0o0O0ooOoooooooooooon
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period const& get_floating_frequency() const

{
return boost: :python::call_method<period const&>(

m_self,"get_floating_frequency");

gogbooobooboooboooo

ReferenceError: Attempt to return dangling reference to object of type:

class period

O000COcall_methodOOOOO PythonOOOODOOOODO PythonOODOOOOODOOOOOOO PythonDO
O000000C+000000Oclass period0 0000000000 COOOOODOOOOOO0OOOO
000000000000 OO0O0O0O0OU00OO0OOOUUOUOUUOOUOO0OOO get_floating _frequency() O
0000000000000 0000 PythonOODOOOOOODOCOOO0OOOOperiod000000O00O0O0O
goboboooooooboooooboboboobooobooboooobobobobobooboooooDobOobOoD
O00D00O00O0BoostPython OO OOOOOODOOOOODOOOODOOOODOOOOOOOOODOO

1.7.3 return_internal_reference D OO0 000

ggd

1200 double 0000000000000 0O0O0O0O0CO0OO0O0D0O0O0OO00O0OO0O00O0OO const&O O
O0DoU00opoUoooOooo pythonJOOODOOOODOOOOO0ODOO0ODOOUODOUODOOODDOODO
0000000000000 000ooooOUgdBoostPython 0O OO OO 200 copy_const_referece
O return_internal_reference 00000000000 O0ODOOODODOOOOOOOOODOODO
gddddoooooooooooobooboobooboooooooooo

copy_const_reference 1 000000000000 0ODOODOODOODODODOODODODODOOOOOOOGd
base_size + 12 * sizeof(double) [0 0 O O return_internal _reference 0000000000 D0OOODOOODOO
0000000000000 0D0OO0O00000D0O0O base_size + sizeof(void*) 00000000000 OODO
oo ooobobobbobbbobobobobdddddooooooooooobDO
0000000000000 0000000000000000D0000000000 copy_const_reference
oo oooooboobobbobbbbobbbbododddooooUoUo o
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174 C++ 0 0000000000000 00O0O0OOOOOOOOOOO

Ralf W. Grosse-Kunstleve 0 0 00000 000000O0O0OO

1.000 class_<>0000000CO

class_<std: :vector<double> >("std_vector_double")
.def(...)

0000000000000 000000000000000000000000000000A0 scitbx
00000000000 scitbx/include/scitbx/array_family/boost_python/flex_wrapper.h O
00000000000000 std::vector<>0 000000000000 DODODOOOOODOOOO

0000 C++/Python 0000000100000 00000000000000000000CO

2.00000 rvalue000O0O0O0O00O0OBoost.PythonOOrvalue 000 0000000000000 O00O00OO
oooo

void foo(std::vector<double> const& array); // const [0 [J

void foo(std::vector<double> array); // 00O

0000 scitbx/include/scitbx/boost_python/container_conversions.h 0 0O O 0O O rvalue O
000000000000 00O00DOOstd::vector<> 0 std::list<> 0000 C++ 0000
000 Python OO0 0ODOOCOCOOOODCOOODOOOUODODDOOOODDO scitbx/array_family/
boost_python/regression_test_module.cpp 00O OOO00OO0O

D000 C+ 00000 PythonOOOOOOOOOOOOOODODOOODOODOODODODOOOODO
oooooooooooobooOo 1obooooo0ooboboooooooo

2000000000 +0-0*0/0%00000000000000000ODOO0OO0O0OOOOOOOO
Omath_array00000O000COCO0OO0O rvalue0O0O0D0O0OO0O0O0OD0O0OCO0O0O0ODODOOOOODOOOOOOO
00000000000 Boost.PythonV2OOD0OOOOOOOOOOOO0O20020 30 100000007

std::vector<>0 Python OO0 O 0OOCOOOOODO value DD O O0O0OO0OOOO0OODOODOCOOOOOOO C++
OO0 PythonOOOODOOOOODOOOODOOODO

ooo 46 C++0

void foo(std::vector<double>& array)
{
for(std::size_t i=0;i<;array.size();i++) {

array[i] *= 2;

(oooogoo)
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00000 lvalueDJO0OO0O0OOO0O Boost.Python 0O OOOODOOOOODOOOOODODOOOODOOOOOODOO

OO000O0O0D0O0 scitx JO0OOOOO0O CVSOOOOooog

cvs -d:pserver:anonymous@cvs.cctbx.sourceforge.net:/cvsroot/cctbx login

cvs -d:pserver:anonymous@cvs.cctbx.sourceforge.net:/cvsroot/cctbx co scitbx

1.75 0000000 C12040 00000000 : 00000000000 OOOOO0O

ooboooooooooboooobooooboooooooooooooooooooooooo
oooo 20000
l.00o0000cO0OCcOOOoooOoobooom
2. 000000000OOoOoOooOooODooOoOODoO

000 47 my_module.cpp

void more_of_my_module();
BOOST_PYTHON_MODULE (my_module)

{
def("foo", foo);
def("bar", bar);
more_of_my_module();
}

000 48 more_of_my_module.cpp

void more_of_my_module()

{
def("baz", baz);

class_<> 0000000000000 0DO0O0O0O0O0OO0O0O0O0O0O0O0OD0O00O0Oclass_ 00000000
0000000000000 000000O00U0000O00U00D0DDODOOU0OD0DOOD .Jdef(...)00000OO
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000 49 more_of_my_class.cpp

void more_of_my_class(class_<my_class>& x)

{

.def("baz", baz)
.add_property("xx", &my_class::get_xx, &my_class::set_xx)

1.7.6 Python 0000000000000 OOO0OOO

GregBurley 0 UnixGCCUOOOOOOOOOOOOOOODOOO

C++0000000000000 BoostPythonOOOOOOOODODOOOOOOOODOOOOOOO
O0000OPythonODOOOODOODOOOOOOOO 1000000BPLOODOOOOOOOOODOOOO
O00000PythonOODOOOO0O00O0O0DOO boost::python D0 D ODOOODOOO0O0O0000O0O00OODO
oobooooooboooobooobooooooooobooooooooooo0ooooooobooOoooon
ooooo C+~+0O0O0OO0OO0OOoooooooooooooo

gdbOO0OOO0O0OOOO PythonOOO C++ 0000000000000 OOOOODOOOOOOOOOO
0000000 BPLOOOOO my_ext.so0OOOOO0OO0OODOgdbODOOOOOOODODOOOODODO
gogboooobooboboooboo

(gdb) target exec python

(gdb) run

>>> from my_ext import *

>>> [C-c]

(gdb) break MyClass::MyBuggyFunction
(gdb) cont

>>> pyobj = MyClass()

>>> pyobj.MyBuggyFunction()

Breakpoint 1, MyClass::MyBuggyFunction ...
Current language: auto; currently c++
(gdb) do debugging stuff

Greg0U0UODO0O0OOOOOOOOO0OODOOOOOODOO0OOO0O0O0OO0Emacsd gdb0 000000 ODOOO
oooo
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Windows 1 00 0000000000000 O0O0DODO Microsoft Visual C++ 70000000000000
O0D0O00OMicrosoft 000 Metrowerks 0 00000000000 O0OOOOODOO0OO0OOOOOOOOOO
oobooooooocooboobobobooobooooooOooOooOooOooboboOoooond

Raoul Gough 0 Windows 00 gdb0 0000000000000

00 gdb0 Windows DLLO O OO0 0O0O0OODOOODOOOODO PythonOOOOOOOOOOOODO
O000o00oOoDLLOOO0O0DOO0D0O0O0DO0O0O0O0O0O0OOo0LOOoO0D edbO0OOOOOoOO
000 6000 gdb O Cygwin gdb-20030214-1 00 0000000000000 O0DOOOOO gdb.info
0O O0O0D0O0O Configuration — Native — Cygwin Native — Non-debug DLL symbols 0 0000000000 0OO
000000000 imfo000OO0ODOOOO

oooACcOO0OO0OO0OO0OODODODOOOOPYHonOOOOOODDOOOODO0O0O0O0O0OOOOOODOOOO
00000000000 O0000O000000 PyOS_ReadlinedOOOOPythonOOOOODOOOOODO
Oo00oooooooo0o0oooooo0oo00Uoooooo00ooooooooOd PythonO O
oooooobDLLOOOOOOOoOooOoOODOOO

$ gdb python
GNU gdb 2003-09-02-cvs (cygwin-special)
[...]

(gdb)

Starting program: /cygdrive/c/Python22/python.exe

Python 2.2.2 (#37, Oct 14 2002, 17:02:34) [MSC 32 bit (Intel)] on win32
Type "help", "copyright", "credits" or "license" for more information.

>>> AZ

Program exited normally.

(gdb) break *&PyOS_Readline

Breakpoint 1 at Oxle®4eff0

(gdb) run

Starting program: /cygdrive/c/Python22/python.exe

Python 2.2.2 (#37, Oct 14 2002, 17:02:34) [MSC 32 bit (Intel)] on win32

Type "help", "copyright", "credits" or "license" for more information.

Breakpoint 1, OxleQ4eff® in python22!Py0S_Readline ()
from /cygdrive/c/WINNT/system32/python22.d11

(gdb) cont

Continuing.

*

>>> from my_ext import

(ooooooo)
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Breakpoint 1, Oxle0®4eff® in python22!Py0S_Readline ()
from /cygdrive/c/WINNT/system32/python22.d11
(gdb) # my_ext now loaded (with any debugging symbols it contains)

1.7.7 Boost.Build OO 0000000 0O

Boost.Build O boost-python-runtest ] 0 D 0 0 0000000000000 00O0O0O0O0OObjamOOOOOO
00 --debugger=debugger 00000000000 O0OODOOOONO

bjam -sTOOLS=vc7.1 "--debugger=devenv /debugexe" test
bjam -sTOOLS=gcc -sPYTHON_LAUNCH=gdb test

00000000000 -d+2000000000000BoostBuild0 00000000000 0000O0O0ODO
o0oobDob0ooooOOobOo0ooOobDOo0oOO0bOOoO0On PYTHONPATHO OO OOODODOOOOOOOOOOOD
O LD_LIBRARY PATHO OO OOOOOOOOOO0OOOO0ODOOCOO0O0OCOOO0OOO0O0O0O0O0O00

1.78 00 *=000000000000O0DODO

O00000000000000000 PythonODOOOOOOOOOOOODOOOOODOOOO*=00
oooobooobOoobOOoobDOooboO0obO0o00 mmtOO000O0o0oOo0o0oocO00ob0cOon0Opl *=p200
OO00pl.__imul__(p2)000000000O0OOCOOCOOOCOOOOODOOOOOOOOO

OO0000CO00D0OCO0O0D0C0O Python2200000PythonOOOODODOOOODOCOOOODODODOOPython
O00000000000000000Boost.PythonOODODODDODO00OO0OO0O0OOOOODDOOI

>>> class X(object):
def __imul__(self, x):

print 'imul'

>>> x = X0

>>> x *= 1

CoOOoOOOooooobo pythonOOOOO00 221 00000000000000000000000O00O00O0AO
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1.7.9 Boost.Python 0 Mac OS X O OO O OO

1028000 10300 Appled gec330000000000O0O0O0OO0O0OOODOO

gcc (GCC) 3.3 20030304 (Apple Computer, Inc. build 1493)

10280000 gecO 20030 800000000000 OOOhttp://connectapplecom/ 0000000000
1030000 Xcode ToolsOOOOO 100000000 OOOOOOOOMM

Python23 0000000103 0000 Python OO OD010280000000000000 PythonOODOOO
oboboooooooogoogon

./configure -enable-framework
make

make frameworkinstall

000000000000 /Library/Frameworks/Python. framework/Versions/2.3 0000000000
O000root0000D0000ODOO0DOOOOOO0ODODOOOOODO 10280000 PythonOOOOOOOODO
oono

00000000 stacksize 00O 0O0DO0OO0ODOOO0OOOOOOOOOOOOODOO

limit stacksize 8192k

stacksize 000000000000 00000O0O0O0O0O0O0O0O0O0OOOOOOOO

boost: :python::class_<your_type>000000000000000CODOOCOOOO Apple00O0OO0ODO
000000oodoooooooooooooooon

.../inheritance.hpp:44: error: cannot
dynamic_cast "p' (of type “struct cctbx::boost_python::<unnamed>::add_pair*

') to type ‘void*' (source type is not polymorphic)

cobooO0o00o0OoO0O0b00your_typedOOOOOOO0OOOO0OOOO0ODOOOOOOOOOOOOODOO

struct your_type

{
// 000000000000
#if defined(__MACH__) && defined(__APPLE_CC__) && __APPLE_CC__ == 1493
bool dummy_;
#endif
// 00000000000000ad
double x;

(ooooooo)
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int j;
// 0000
};

1.710 C++ 0 0000000000000 PyObject 0 DD 0000 O0OOOODOOO

oo0o0ooo0 Cc++ 000000000000 000O0O000O0O000Mm

000 10000000000000000OCO0000000DOoO00o0oo00ooOoO00ooOoOooooOooDOooon
O0O0OQ0O0OC0OO0O 100000 PyObject* DO DO OO0 PyObject* O self 00000000 0ODODODOODODODODO

gobodobbooboobooobooboobobooboobbooboobbooobo

class X { X(int); virtual ~XO; ... };
X* £f0Q; // Python 00000000 OOO XOOO

// 0000000000

struct X_wrap : X

{
X_wrap(PyObject* self, int v) : self(self), X(v) {}
PyObject® self;

1

handle<> f_wrap()

{
X_wrap* xw = dynamic_cast<X_wrap*>(£());
assert(xw != 0);
return handle<>(borrowed(xw->self));

}

def("f", f_wrap(Q);

class_<X,X_wrap,boost: :noncopyable>("X", init<int>())

O00XO00O0OO0O0ODODO0O0O000OOdynamic_cast 00 0000000000000 0O0O0O0O0O0OOO0ODO
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O0:codestatic_cast 0000 000000000C++ 000000 x0XwrapO0OO0OO0O0O0O00O0ODOODO
OO00O000O0000000000x000ooooo pythonOOOOOODOOODOODOODO

000000 C+ 000000 DOO0OO0O0ODDODU0OO0DDODODO0DO0DOODDODO0DOODDOOODDOOOO
shared_ptr<X> 0 Python 00O 0O OO0 Oshared ptr 00000000 Python OO OO ODODOOODO
00000000 shared_ptr<X>0 Python OO O OO0O0OOCO0OOOCOOOOPythonOOOODOODOOODO
0 10000000000000000000 PythonODOOODOOODOODOOOODODODO object(p) ODODO
000 Python OO ODO0OOOOOOOOOOOOOCOOOOOOOOOOOOOD CH+OD0OO0O0DODOOOOD
000 shared_ptr 000000000000 O0ODODOOODODOO

cOoooO0oO0Oo0oO0oOo0O0o0O python0O00O0O0O0O0O0O0O0O0O0OOOOOOOOOOOOOOOOOGOOO
Python 00 0000000000000 ODOOODODOOOOOOOODOCOOODOOO PythonOOOOOOO
0000 fwrapOOOOOOOODOOOOODOOO

1.711 J000000O0OO00D0OOO0DOOO0O0OOO0O0O0OOOOO0OODOO0OoDOoOOOon

oooooOoOooOOo APIODOOOODOOODOOODOOOOO

struct A {}; struct B { void add( A* ); }
// B::radd() OD0O00O0OO0O0OO0OOOOOODOOOOOOO

goooooo

a = mod.AQ)

b = mod.BQ)

b.add( a )

del a

del b

# JUooooooon

# Python 000 0O0O0DOOOOOOODOOO

with_custodian_and ward OO OO ad0000O bOOO0OOOO0OO0OOODCOOOOODOOOOO Python
000000 a0000000D0O0OCOOO0O00O0ODODOCODOOO C++000DDOOODOOOOOODO
godooooooo

—Bruce Lowery

D00C++ 0000000 auto_ptr 000000000 OODOOO

class_<A, std::auto_ptr<A> >("A")
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U0 auto_ptr 0o oonobOoOoboOoOonDOd

void b_insert(B& b, std::auto_ptr<A> a)
{
b.insert(a.get());

a.release();

000 B.addO0OOOO0OOmanage_new_object 10 OODOOOO0O0OO autoptr 000 D0OOOOOOOO
gbodoooooooobooobooooouoooobooooog

1.712 0000000000000 O0O0O0000000000O0OO0OO0OOOOOOOOOOO0

gopbooboooooooboooboobooobooboobooooboo

1.7.13 Boost.Python 0 0 0000000000000 0O00OO0O0OOOOOOO

goboobobooboooooobooboobobooboon

1.7.14 error C206402 0 0000000000000 OOOO

NiallDouglas 0 0000000000000

Microsoft Visual C++ 7.10MS Visual Studio .NET 200300 0000000000 O0ODOOOODO
g0o0ooOooooooooooooooo

boost\boost\python\detail\invoke.hpp(76):
error C2064: 2 DO 0O0OODODOOOOOOOOOOOO"

oobooooooOoooboooboooooooooonon

#include <boost/python.hpp>

using namespace boost: :python;

class FXThread

{
public:

bool setAutoDelete(bool doso) throw();
1

(ooooooo)
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void Export_FXThread()

{
class_< FXThread >("FXThread")

.def("setAutoDelete", &FXThread::setAutoDelete)

00000 throwQ OUOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0OOOOOOOOOOOO

.def("setAutoDelete", (bool (FXThread::*)(bool)) &FXThread::setAutoDelete)

000000 Micresoft 100 00000OM

1.745 000000000 PythonO OO OOODODOOoooooooOoOOoOOOOO

Ralf W. Grosse-Kunstleve 0 0 0 00000000000

tbooobOobOobooOooOooOooooOoOobOobOO0obOOoOobocbOOoOoOoOoObCObOOOOoOObOObOonn
ooo

import custom_string
assert custom_string.hello() == "Hello world."

assert custom_string.size('"california”) == 10

ogooooooooood
00000 to_python OO OO OO custom_string_to_python_str
e 00000 IvalueDODODOODODODODOO [ custom_string_from_python_str

0000000000 0D000000000000000000000 Boost.Python O OOOO0OOODO
000000000000 00000o000000000000000000000000000 Python
ooboooooooooboooboooooooa

#include <boost/python/module.hpp>
#include <boost/python/def.hpp>
#include <boost/python/to_python_converter.hpp>

namespace sandbox { namespace {

(ooooooo)
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class custom_string
{
public:
custom_string() {}
custom_string(std::string const& value) : value_(value) {}
std: :string const& value() const { return value_; }
private:
std: :string value_;

1

struct custom_string_to_python_str

{
static PyObject* convert(custom_string const& s)
{
return boost: :python: :incref(boost: :python: :object(s.value()).ptrQ));
}

1

struct custom_string_from_python_str
{
custom_string_from_python_str()
{
boost: :python: :converter: :registry: :push_back(
&convertible,
&construct,

boost: :python: :type_id<custom_string>Q));

static void* convertible(PyObject* obj_ptr)
{
if (!'PyString_Check(obj_ptr)) return 0;

return obj_ptr;

static void construct(
PyObject* obj_ptr,

boost: :python: :converter: :rvalue_from_python_stagel_data* data)

const char* value = PyString_AsString(obj_ptr);

(ooooooo)
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if (value == 0) boost::python::throw_error_already_set();
void* storage = (
(boost: :python: :converter: :rvalue_from_python_storage<custom_string>*)
data)->storage.bytes;
new (storage) custom_string(value);
data->convertible = storage;
}
3

custom_string hello() { return custom_string("Hello world."); }

std::size_t size(custom_string const& s) { return s.value().size(Q); }

void init_module()

{
using namespace boost: :python;
boost: :python: : to_python_converter<

custom_string,
custom_string_to_python_str>(Q);

custom_string_from_python_str();

def("hello", hello);

def("size", size);

}} // namespace sandbox::<anonymous>

BOOST_PYTHON_MODULE (custom_string)

{

sandbox: :init_module();
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1.7.16 Python O 000000000000 OCOOOOO

NiallDouglas OO0 OO0 OOO0OOCOOOCOOO

0o0o0oooooDoDoDooo0o0O0o0oo0oOoDoDoDoDo0O0O0o0o0oo0DoDoDoDoDoDO0OaO
boost::python::class_ 00000 def_readonly 000 def readwrite OO OO ODOODOOO
0000000000 def_readonly("bar", &foo::bar) 00O DOO0OODODOOOOO

.add_property("bar", make_getter(&foo::bar, return_internal_reference()))

000 def_readwrite("bar", &foo::bar) DO OOOOOOO

.add_property("bar", make_getter(&foo::bar, return_internal_reference()),

make_setter(&foo::bar, return_internal_reference())

0000000000000 00000000000000000 Odef_readonlyd OO def_readwrite
0 add_property D 0O O0O0OOO0DOO0O

.add_property("bar", make_getter(&foo::bar, return_value_policy<return_by_value>()),

make_setter(&foo: :bar, return_value_policy<return_by_value>()))

1.717 0000000000000 Boost.Python OO OO OOOOOOOOOO

Niall Douglas OO0 O O0OOD0OOOODOCOO
gogoooood

OoooocooOoOoOOOOOOOCOOODODOOODBoostPythonOOOOOOOOOOOODODODODODO
o00o00o0o0ooOo0ooOo0ooOooObO00oo0oOo00oo0DoOO0DO0O0n0D boost/python/detail/
invoke.hpp OO ODOOOCOO BoostPython 000 DOOOCOOOOOOODOODOOOOCOOODOOODOO
00000000000 00000000 Boost.Python O invoke.hpp OO0 O O0O0O0OOOOOOOODO
obobobooooobooboobobobooooooobooboo

O0O00000 invoke.hpp O C++-SIGO O 0000000 ODOODOOOOOOOOOOOOOODOO
OO0O0OOO0OO0OO0O0O00 TnFOXOOOODODODO SourceForge OO0 OOOOOOO
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1.8 Boost.Pythonl NumPy[

1.8.1 Boost.Python NumPy 0 OO0 00000000000

Boost.Python NumPy 00O DO0OO0OOO0OO

gobooobobooboooboo

gobodobbooboobbooboobboooboon

numpy U0 000000000 O0O0O0OO0OCOOOOO00OO0

#include <boost/python/numpy.hpp>

#include <iostream>

namespace p = boost::python;

namespace np = boost: :python: :numpy;

Python 0000000 numpy 000000000000 ODODO0DO0OO0OODOO0O0OOOOODOODOD
ood

int main(int argc, char **argv)
{
Py_Initialize(Q);

np::initialize();

oooooooooooooOoOoooooO0O0oOnOODOOOOOOOOOOOOODOOCOOOOOOO03x 3
ooooooooboooobooooboooooon

p::tuple shape = p::make_tuple(3, 3);
np: :dtype dtype = np::dtype::get_builtin<float>();

np::ndarray a = np::zeros(shape, dtype);

ooooooooooobocoobooooono

np::ndarray b = np::empty(shape,dtype);

gogboboooboobooobboobbuoobboobbb adbbobbb0o0ob0oOo0bO0On extract<>
obobooooo

std::cout << "0 O OOO\n" << p::extract<char const *>(p::str(a)) << std::endl;

(ooooooo)
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// 000 10000000

a = a.reshape(p::make_tuple(9));

// 000000

std::cout << "OOOOOOO\Nn" << p::extract<char const *>(p::str(a)) << std::endl;

dtypes 00 0O
Python0 OO0 0O0DD0O0D0O0O0O0OO0Ondarray 00 0000000000000 0O0OOOODOOOOOOOODO
oobooobooooboon

O0000Cnumpy 0000000000000 D0O0000000000OPythonODOO0OD0O0O0 numpy 00000
oboobooo

#include <boost/python/numpy.hpp>

#include <iostream>

namespace p = boost: :python;

namespace np = boost: :python: :numpy;

int main(int argc, char **argv)
{
Py_Initialize(Q);

np::initialize();

O0O00O0O dype D000 0O0Oget builtin0 000000000000 C4++dtype 00000 numpy O dtype
0000000000000 00 33) 00000000 DODOnD doubled OO0 3x 300000000
ooo

p::tuple shape = p::make_tuple(3, 3);
np: :dtype dtype = np::dtype::get_builtin<double>();

np::ndarray a = np::zeros(shape, dtype);

OO0 pythonOOODOO extract 0000000000 O0DOO0OO0OODOOODOCOOOOODOCOOD
<charconst*>00000000C0C0 PythonOOOOOO C++ 0000000000000

std::cout << "OOOOO\n" << p::extract<char const *>(p::str(a)) << std::endl;

ndarray 0 get_dtype OO0 0O0O0OOQO ndarray 0000000 dype DO OO D00
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std::cout << "datatype [ \n" << p::extract<char const *>(p::str(a.get_dtype())) <<.
—std::endl ;

00000 dypeODOOO ndarray D000 0OO0OODOOOO
00000 dype 0000000 dtype 000000000000 00000O00O00O0OOO00O0O0ODOOOO
0000o000oo00DOo00o0oo0oooOdU0D 1000oDoO00ooogooo

OOOoOOoOobOdype0O0O0OO0OO0OOOOOOODOODOOODOODOODO doubleDOOOOODOODOOO

p::tuple for_custom_dtype = p::make_tuple("ha",dtype) ;

0000000000000 000DO0O00DOO00DO000OOooO0oDoOUOOD dypeodoood

p::list list_for_dtype ;
list_for_dtype.append(for_custom_dtype) ;
np: :dtype custom_dtype = np::dtype(list_for_dtype) ;

000 shape 00000000 O0OD0OOO dtype OO0 ndarray 0000000 O0OOOO

np: :ndarray new_array = np::zeros(shape,custom_dtype);

ndarray 0 00O

BoostNumpy O OO0 0O0OOOndarray 00000000 OCO0OOO0OOCOO0OOOOCOCOOndarray JO0O00O0CODO
0000000000000 000000000000 ndarray 00000 deype 00000000000 O0O0O
OO0 PythonODOOODOODOOOODOOOODOOOOO

00000000000 ndarray0000000000000O0000ODODO0O0uunitstridelD0 0 00 0O 00 non-unit
stride000000O0DOO PythonOOOOOOOOOOCOOOC++O00O0000O00O000O0O00O00O00O

oobooooooooobooooooooboooooooooood

#include <boost/python/numpy.hpp>

#include <iostream>

namespace p = boost: :python;

namespace np = boost: :python: :numpy;

int main(int argc, char **argv)

(ooooooo)
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Py_Initialize(Q);

np::initialize(Q);

00000000 ndarray 000 000000D0CODO tuple000000D0O00D0OOO0O0O array00000O
gbobooboooooogogon

p::object tu = p::make_tuple('a','b',"'c');

np: :ndarray example_tuple = np::array(tu);

00000000000 0000000 1ist0000O0append 00000000 1000000000 array
gboboooooog

p::list 1;
1.append('a');

np::ndarray example_list = np::array (1);

coooooOdypeO0O0OO0OO0OO0OOOOOO

np: :dtype dt = np::dtype::get_builtin<int>(Q);

np: :ndarray example_listl = np::array (1,dt);

00000000000 0000 ndarray 000000000000

goboobbooboooo

int data[] = {1,2,3,4,5};

goboooboboobooboooobdg

p::tuple shape = p::make_tuple(5);
p::tuple stride = p::make_tuple(sizeof(int));

000 @4,)00000 sizeof(int) 0000000 Ondarray 0000000000 O0O0O0O0OCOOOOO
oooo

cobobOooooooobooobooOoobooboOoOobDoO0b0bbOcdOnoened000oooooOn

p::object own;

from_data 000000000000 00ODOO0DO0O0OODOO0O0OO0OOO0O0Ondarray00on
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np: :ndarray data_exl = np::from data(data,dt, shape,stride,own);

0000 ndarray 000000000

std::cout << "OOOOOOO ::" << std::endl

<< p::extract<char const *>(p::str(data_ex)) << std::endl;

0000000000000 00000non-wmnit 0 0000000000000 3x 20 ndarray0000000

Ooog8OooOoOo0Oo0OO03x 4000000000

uint8_t mul_data[][4] = {{1,2,3,4},{5,6,7,8},{1,3,5,7}};

000 10003000000000003x 200000000000003x 2000000004x%x 20
0000000 40000000000 2000000000

shape = p::make_tuple(3,2);
stride = p::make_tuple(sizeof(uint8_t)*2,sizeof(uint8_t));

00000 80000000000000 numpydtype 000000

np::dtype dtl = np::dtype::get_builtin<uint8_t>();

OO000O0OOndarray 0000000000000 0O0O0ODODOODOOOCOOOOOOOOOOOOOOODOO
gobobooooooooooboboboboooboobogooobobobobobboooooDooDobDOobOoD
goobogo

np: :ndarray mul_data_ex = np::from_data(mul_data, dtl,
p: :make_tuple(3,4),
p::make_tuple(4,1),
p::object());
std::cout << "0 000000 :: " << std::endl

<< p::extract<char const *>(p::str(mul_data_ex)) << std::endl;

0000000000000 00O0ndarray 0000000000000 0000O00O00COO0OOO

mul_data_ex = np::from_data(mul_data, dtl, shape, stride, p::object());
std::cout << "OOODOOOOOO :: "<<std::endl

<< p::extract<char const *>(p::str(mul_data_ex)) << std::endl ;
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O00:. 000000000000 00000000000from_dataO0000 error_already_set0O0000

ufunc

ufunc 000000000 D0O0O0O ndarrayDDDDDDDDDDDDDDDDDDDDD*IDDDDDDDDDD
gooooooooo

Jdd0ooooufunc0000O0O0O0OOOOODOOOOOODO

ooooooooooobooooooogoo

#include <boost/python/numpy.hpp>

#include <iostream>

namespace p = boost: :python;

namespace np = boost: :python: :numpy;

ufunc000000000000000Otypedef 00 ufunc00000000 typedef 000000000000
oobooooooooobocoobooOooono

struct UnarySquare

{
typedef double argument_type;
typedef double result_type;

double operator() (double r) const { return r * r;}
1

struct BinarySquare

{
typedef double first_argument_type;
typedef double second_argument_type;
typedef double result_type;

double operator() (double a,double b) const { return (a*a + b*b) ; }
I

Python OO OO00O0 numpy 0000000 O0O0OOO

“ goooooooooo ndarray 0000000000
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int main(int argc, char **argv)
{
Py_Initialize(Q);

np::initialize(Q);

UnarySquare 0000000000 PythonOOOOODOOODOudOOOOOOOOOOCOODOO

p::object ud = p::class_<UnarySquare, boost::shared_ptr<UnarySquare> >("UnarySquare");

ud.def("__call__", np::unary_ufunc<UnarySquare>::make());

inst0Juwd0D0OO00000000OOO0O0O

p::object inst = udQ;

_call__0OO0OOOOOOOOOOOOO0 QOOOOOOOOOOObOOoooo

std::cout << "OOOOO 1.0 DOOOOO " << p::extract<char const *>(p::str(inst.attr("__
—call__")(1.0))) << std::endl;

C++000000000

int arr[] = {1,2,3,4} ;

OO00O0O0O0OO0O0O0PythonOd ndarray D00 OO0

np: :ndarray demo_array = np::from_data(arr, np::dtype::get_builtin<int>(),
p: :make_tuple(4),
p: :make_tuple(4),
p::object());

goboobbooboo

std::cout << "OOOOO " << p::extract<char const *>(p::str(demo_array)) << std::endl;

_call__00000000000000 result_arrayd000ooad

p::object result_array = inst.attr("__call__")(demo_array);

ooooooooood

std::cout << "OOOOOOOOOO " << p::extract<char const *>(p::str(result_array)) <<.
—std: :endl;
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gobooboboobooobobda

p::list 1i;
1li.append(3);
li.append(7);

gobooboboooo

std::cout << "OOOOOO " << p::extract<char const *>(p::str(li)) << std::endl;

000000000 ufuncO0O0O000OO

result_array = inst.attr("__call__")(1i);

oooooooooooon

std::cout << "OOO0OOO0O0O0OO0O " << p::extract<char const *>(p::str(result_array)) <<,
—std: :endl;

OO000Q0 ufuncO0O0O00D0O0O0OO00ODO BinarySquare 000000000 PythonOOOOOOOOOud
obobooooooogoog

ud = p::class_<BinarySquare, boost::shared_ptr<BinarySquare> >("BinarySquare");

ud.def("__call__", np::binary_ufunc<BinarySquare>::make());

O00wdOOOoOooogd

inst = udQ;

20000000000000

std::cout << "OO ufunc D000 2 00000000 " << std::endl
<< p::extract<char const *>(p::str(demo_array)) << std::endl

<< p::extract<char const *>(p::str(demo_array)) << std::endl;

OO0 ufunc000000000O00000 demo_array DO 00O

result_array = inst.attr("__call__") (demo_array,demo_array);

ooooooooood
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std::cout << "OODOOO0O ufunc ODOOOOO " << p::extract<char const *>(p::str(result_
—.array)) << std::endl;

}

ooobooooobooooboooboooooon
ndarray 0 000000 1000000000 PythonOD C++ 0000000000000 O0O0O0DODOOOOODOO
from_dataO0000000O0OCOCOOCOO

0000000000000 0000000000000000000000000Python000000 numpy
ooooooooooon

#include <boost/python/numpy.hpp>

#include <iostream>

namespace p = boost::python;

namespace np = boost: :python: :numpy;

int main(int argc, char **argv)
{
Py_Initialize(Q);

np::initialize(Q);

C++00000O0OCOODOODODO0OD fromdataOOOOOOOO ndarray0000O0O0DO

int arr[] = {1,2,3,4,5};

np: :ndarray py_array = np::from_data(arr, np::dtype::get_builtin<int>(Q),
p: :make_tuple(5),
p::make_tuple(sizeof(int)),
p::object());

O0C++000nndarray0 0000000000000 O0OO0O

std::cout << "C++ array :" << std::endl;

for (int j=0;j<4;j++)
{

std::cout << arr[j] << ;

}

std::cout << std::endl

<< "Python [1 ndarray :" << p::extract<char const *>(p::str(py_array)) <<.

std::andl-:
Sta-—ehnat

il (ooooooo)
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OO0 PythonO ndarray 000 100000000 C++0000000000O0O0OOOOOO

py_array[1l] = 5 ;

std::cout << "ndarray J0OO0O0O0O00 C++ O0OODOO0ODOO0OOOOO" << std::endl;
for (int j = 0; j < 5; j++)

{

std::cout << arr[j] << ;

0000 C++ 00000 1000000Pythond ndarray 0000000000

arr[2] = 8;
std::cout << std::endl
<< "Python [0 ndarray OO OOO0O0O0OO0OO" << std::endl

<< p::extract<char const *>(p::str(py_array)) << std::endl;

0000000000 000000000000000 from_dataOO0OO0 C++ 000000000 ndarray
gbobooooobogoboboboboboooooooboboboboooooooon

Boost.Python NumPy 00O O O0O0OOOO

dtype

od

e 00O

gboboooo

00000

e OO

class dtype : public boost::object
dtype O ndarray 00000000000 OOODOOOODOO

<boost/python/numpy/dtype.hpp>0 M 0000 C++ 000000000 OO numpy.dtype Python
0000000000000 00DO0O00DO0o00oO0 dype0DOO0ODODOOODODOODOOODO
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gooo

od

namespace boost

{

namespace python

{

namespace numpy

{

class dtype : public object

{
static python::detail::new_reference convert(object::object_cref arg, bool align);
public:
// 000 Python 00 0OODDOO0ODOOODODODOODOOODOOODOOODO
template <typename T>
explicit dtype(T arg, bool align=false);
// 00000000000000000000000000  numpy dtype OO0 O
template <typename T> static dtype get_builtin();
// 000000000000000
int get_itemsize() const;
};
}
}
}
ogoooooad

template<typename T>

explicit dtype (7 arg, bool align = false)

ob TO00OO0OO0OOO0OOO0OOOoOooOOoogon
- JOO0OOOOODODODOODODODODO C++ typename

- JO0O00O0O0O0O0OODODODODOO PythonOOOOOO
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OO0 0O00O00PythonODOOODOOOUOODODOOODDOOODOOOOODOOOOODD C++0DO
gbooooooooobgobobo

go oo

template<typename T>

static drype get_builtin()

OO0 typename 000000 TOOnumpy OO O 00000000 C++ 00000000000
OO0 OOO0OO0OC+00C0000 numpy O dtypeQ

ooooo

int get_itemsize() const

oo0 oOooooooooo

ggno

namespace p = boost: :python;

namespace np = boost: :python: :numpy;

np: :dtype dtype = np::dtype::get_builtin<double>();
p::tuple for_custom_dtype = p::make_tuple("ha",dtype);
np: :dtype custom_dtype = np::dtype(list_for_dtype);

ndarray

od

e 00O

e JODOO0ODOO

e JODOO0O

e OO

class ndarray : public boost::python::object
ndarray 0 OO0 00000D0OO0DOO0ONOODOODOOOONOODODOODOOOODO shaped OO0
O00000000000000000 numpy O dtype DO OOOOO0OOOOO
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<boost/python/numpy/ndarray.hpp> 000000000 C++ 0 PythonOO OO OOODOOOO
ndarray 000 0000000000000 OOOOOO

RN

namespace boost
{
namespace python
{
namespace numpy

{

class ndarray : public object

{

public:

enum bitflag

{
NONE=0x0, C_CONTIGUOUS=0x1, F_CONTIGUOUS=0x2, V_CONTIGUOUS=0x1|0x2,
ALIGNED=0x4, WRITEABLE=0x8, BEHAVED=0x4|0x8,
CARRAY_RO=0x1|0x4, CARRAY=0x1|0x4|0x8, CARRAY_MIS=0x1]|0x8,
FARRAY_RO=0x2|0x4, FARRAY=0x2|0x4|0x8, FARRAY_MIS=0x2|0x8,
UPDATE_ALL=0x1|0x2|0x4, VARRAY=0x1|0x2|0x8, ALL=0x1|0x2|[0x4|0x8

};

ndarray view(dtype const & dt) const;
ndarray astype(dtype const & dt) const;
ndarray copy() const;

int const shape(int n) const;

int const strides(int n) const;

char * get_data() const;

dtype get_dtype() const;

python: :object get_base() const;

void set_base(object const & base);
Py_intptr_t const * get_shape() const;
Py_intptr_t const * get_strides() const;

int const get_nd() const;

bitflag const get_flags() const;

(ooooogoo)
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ndarray transpose() const;

ndarray squeeze() const;

ndarray reshape(tuple const & shape) const;
object scalarize() const;

};

ndarray zeros(tuple const & shape, dtype const & dt);
ndarray zeros(int nd, Py_intptr_t const * shape, dtype const & dt);

ndarray empty(tuple const & shape, dtype const & dt);
ndarray empty(int nd, Py_intptr_t const * shape, dtype const & dt);

ndarray array(object const & obj);

ndarray array(object const & obj, dtype const & dt);

template <typename Container>

ndarray from_data(void * data,dtype const & dt,Container shape,Container strides,
—python: :object const & owner);

template <typename Container>

ndarray from_data(void const * data, dtype const & dt, Container shape, Container.

—strides, object const & owner);

ndarray from_object(object const & obj, dtype const & dt,int nd_min, int nd_max,.
—.ndarray: :bitflag flags=ndarray: :NONE);

ndarray from_object(object const & obj, dtype const & dt,int nd, ndarray::bitflag.
-.flags=ndarray: :NONE) ;

ndarray from_object(object const & obj, dtype const & dt, ndarray::bitflag.
—.flags=ndarray: :NONE) ;

ndarray from_object(object const & obj, int nd_min, int nd_max,ndarray::bitflag.
—flags=ndarray: :NONE) ;

ndarray from_object(object const & obj, int nd, ndarray::bitflag flags=ndarray: :NONE);
ndarray from_object(object const & obj, ndarray::bitflag flags=ndarray: :NONE)

ndarray: :bitflag operator|(ndarray::bitflag a, ndarray::bitflag b) ;
ndarray: :bitflag operator&(ndarray::bitflag a, ndarray::bitflag b);

113
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gobooooo

ndarray view (dtype const &dt) const

000 OO0Ondarray00000000000000O0O0OOOO ndarrayd

ndarray astype (dtype const &dt) const

000 OOndarray000000CO00OCOOOOOCOODO ndarrayd

ndarray copy () const

OO0 00000 ndarray0QO0O0O0O

ndarray transpose() const

000 000000000 ndarrayd

ndarray squeeze () const

000 0000 10000000004 ndarrayd

ndarray reshape (tuple const &shape) const

00 ndarray0000 shapeO0O000000ODODOOOOOO
000 O0DOO0O0DOO00O00000 shapeOOO0O0O ndarrayd

object scalarize() const

000 ndarray000000 1000000CO0OOCOOOOOOODOOOODOOO

ooooo

int const shape (int n) const

OO0 ndarray0 nOOODOODODOO

int const strides(int n) const
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gob nOO0OO0O0DOODO

char *get_data() const

OO0 OOOOOOO0OOcharOOOOOOOO

OO0 charJ000D0O0O00O0O0OC0DOO0OOO0DOOCOOODO reinterpret_cast 000000000
ooo

object get_base() const

000 OoobOoooboooobOooOooOoOoOboOoOobOOo0oOobOOoOooOooOobcdO0bOC0O0n NoneOd

void set_base(object const &base)

goob obooobobooboobbooboobobooboobboboboobbobboobo

Py_intptr_t const *get_shape () const

o000 oCcooooooooobcooo

Py_intptr_t const *get_strides() const

oo0 ooooooobooobood

int const get_nd () const

gob obobgoobo

bitflag const get_flags() const

oo0 oOoooood

inline ndarray::bitflag operator| (ndarray::bitflag a, ndarray::bitflag b)

OO0 OOOoOooooogodda | b

inline ndarray::bitflag operator& (ndarray::bitflag a, ndarray::bitflag b)

000 0O0O0OO00OOobouobodba & b
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ndarray zeros (tuple const &shape, dtype const &dt)

ndarray zeros (int nd, Py_intptr_t const *shape, dfype const &dt)

OO OOO0OOoOoOoOoOopoOoOopoOooooooo
e shapeO0OOOOOOCODOODO
e OOODO dtype
e JOODODOODO ndDOOO
e Py_intptr_t 0O shape
OO0 00000000000 ndarrayd00ogoopoOOoOOOOO

ndarray empty (tuple const &shape, dtype const &dt)

ndarray empty (int nd, Py_intptr_t const *shape, dfype const &dt)

OO OOOOOoOoOOoOoooooooood
e shapeO0OOOOOOODOODO
e O0OODO dtype
e Py_intptr_t 0 O shape
000 0000D0000D00D0000 ndarray00000000O0DOODOOOOO

ndarray array (object const &obj)

ndarray array (object const &obj, dtype const &dt)

000 0OO0PythonOOOODOOOOOOODO ndarrayDd0000000O0OOOCOODOOODO
dtype DO OO

template<typename Container>
inline ndarray from_data(void *data, drype const &dt, Container shape, Container strides, python::object const

&owner)

00 ODOOOobOoooooocooobooboono

e JO0UOOC++00000O0O0O datald
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« 0JO0O0O dtype D OO dtO

e ndarray O shape0 000000 PythonOOOOODOO

e JO0OOOOOOOO PythonODODODODOO stridesd

e J00O0O0Ondarray OO0 O0OD0OOOODOCOOODO ownerd
OO0 0OOO0OO00OO0O00000000 ndarrayd

OO0 typename Container 00 std::vector 0 Python OO O DO 0000 ODODOOOODOODODO
gooooooo

ndarray from_object (object const &obj, dtype const &dt, int nd_min, int nd_max, ndarray::bitflag flags =
ndarray::NONE)

00 0ooOoO0o0oooOoOooooooo
e ndarray 00000 Python OO OO OO objO
« 0000 dtype 000 dtO
e ndarray 000000000 PythonOODODOODO nd_minO
e ndarray 000000000 PythonOODOODODO nd_maxO
« D0O0OODOODOOODOO flagsO

000 00000000000 00000000 ndarrayd

OO0 typename Container 0 std::vector O Python OO OO DOODOOOOOOOOODOODODO
gooooooo

inline ndarray from_object (object const &obj, dtype const &dt, int nd, ndarray::bitflag flags = ndarray::NONE)

00 DOD0O000OooOoooooooogd
e ndarray 00000 PythonOOODOOO objO
e OJOOO dtype D OO dtO
e ndarray 0000000 PythonOOOOOQO ndO
- OJOOOOOODODODOO flagsO
000 00000000000 ndx ndO0O0O ndarrayd

inline ndarray from_object (object const &obj, diype const &dt, ndarray::bitflag flags = ndarray::NONE)
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U oobbooboobbooboon
e ndarray 00000 Python OO OO OO objO
« 0DOO0 dtype D00 dtOd
- JO0OO0OOODODOOO flagsO

OO0 OO0 PythonOOOUOOOO ndarrayd

ndarray from_object (object const &obj, int nd_min, int nd_max, ndarray::bitflag flags = ndarray::NONE)

U0 oobbooboobbooboon
e ndarray 00000 PythonOOODOOO objO
e ndarray 000000000 PythonOODOOODO nd_minO
e ndarray 000000000 PythonOODOODODO nd_maxO
« D0O0OOOODOOODOO flagsO

000 00000000000 00000000 ndarrayd

inline ndarray from_object (object const &obj, int nd, ndarray::bitflag flags = ndarray::NONE)

U oobbooboobbooboon

e ndarray 00000 Python OO OO OO objO

e ndarray 0000000 PythonOOOOOO ndO

e JO00OODOOODODODO flagsO

000 0O0O00O0COO0O0OD0O0O00000d ndx ndO0O0O ndarrayQd

inline ndarray from_object (object const &obj, ndarray::bitflag flags = ndarray::NONE)

00 000O0O000ooOo0o0ooooon
e ndarray 00000 Python OO OO OO objO
« D0O0OODOODOOOOO flagsO

OO0 OO0 PythonOOOOOOOOOOOO dtype O ndarrayQ
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namespace p = boost: :python;

namespace np = boost: :python: :numpy;

p::object tu = p::make_tuple('a','b','c') ;

np: :ndarray example_tuple = np::array (tu) ;

p::list 1 ;

np: :ndarray example_list = np::array (1) ;

np::dtype dt = np::dtype::get_builtin<int>(Q);

np: :ndarray example_listl = np::array (1,dt);

int data[] = {1,2,3,4} ;

p::tuple shape = p::make_tuple(4) ;
p::tuple stride = p::make_tuple(4) ;
p::object own ;

np: :ndarray data_ex = np::from_data(data,dt,shape,stride,own);

uint8_t mul_datal][4] = {{1,2,3,4},{5,6,7,8},{1,3,5,7}};
shape = p::make_tuple(3,2) ;

stride = p::make_tuple(4,2) ;

np::dtype dtl = np::dtype::get_builtin<uint8_t>();

np: :ndarray mul_data_ex = np::from_data(mul_data,dtl, p::make_tuple(3,4),p::make_tuple(4,
—1),p::object());
mul_data_ex = np::from_data(mul_data,dtl, shape,stride,p::object());

unary_ufunc

e 00O

e JODOOOOO

e JODOO0O

e OO
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template<typename TUnaryFunctor, typename TArgument = typename 7 UnaryFunctor::argument_type, typename
TResult = typename 7UnaryFunctor::result_type>
struct unary_ufunc
unary_ufunc0 0000000000000 00OO0OO0OCOCOOO0O0O0ODOOOOO0ODOOOOOOOOOO
OO0 C++000uufuncOOO0OOOODOODOOOODOO

<boost/python/numpy/ufunc.hpp> 0 unary_ufuncO0 000000000

[EEN

namespace boost
{
namespace python
{
namespace numpy

{

template <typename TUnaryFunctor,
typename TArgument=typename TUnaryFunctor::argument_type,
typename TResult=typename TUnaryFunctor::result_type>
struct unary_ufunc

{
static object call(TUnaryFunctor & self,
object const & input,

object const & output) ;

static object make(Q);

e b o

gobooooo

struct example_unary_ufunc

typedef any_valid_type argument_type

typedef any_valid_type result_type
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00 DO0O0O0O0DO0O0O0O00O0D0000000Oany_valid_typeO OO0 C++ 00 typedef 00O
goooooooogo

00 DO00ODOO0OOPythonOOOOOOOOOOODDOODODOODOOODOODOODODOODODOODO
O000O0PythonOODODOODOD __call_ 0000000 callOODODODO0OOOOOOOOOO
gooboobogo

goobood

template<typename TUnaryFunctor, typename TArgument = typename 7 UnaryFunctor::argument_type, typename
TResult = typename 7UnaryFunctor::result_type>

static object call (TUnaryFunctor &self, object const &input, object const &output)

00 TUnaryFunctorDOOOO0OO0OO000O00 TArgument 000000000 TResultOOOOO
oooom

OO0 PythonOOOOOOOOOOOOOOOODOODOODOC++0OD0O0O0ODOOO

template<typename TUnaryFunctor, typename TArgument = typename 7UnaryFunctor::argument_type, typename

TResult = typename 7UnaryFunctor::result_type>

static object make ()

00 TUnaryFunctorODOOOO0OOO0O0O0O0O0O TArgument 000000000 TResultOOOOO
oooom

000 0OO0OO0OO0oOoOoOoOoOoOoOoOOOOO0OO0O0O0O0O0O0O0 OQUOO0OO0O00000O0O0 PythonODO
ooooo

ooo

namespace p = boost: :python;

namespace np = boost: :python: :numpy;

struct UnarySquare
{

typedef double argument_type;

typedef double result_type;

double operator() (double r) const { return r * r;}
};

p::object ud = p::class_<UnarySquare, boost::shared_ptr<UnarySquare> >("UnarySquare").

—~def("__call__", np::unary_ufunc<UnarySquare>::make()); ooooooo)
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p::object inst = ud(Q);
std::cout << "OUOOOO0O 1.0 JOOOOO " << p::extract <char const * > (p::str(inst.
attr("__call__")(1.0))) << std::endl ;

binary_ufunc

e 00O

e JODOO0ODOO

e JOOO0O

e OO

template<typename TUnaryFunctor, typename TArgumentl = typename TBinaryFunctor::first_argument_type,
typename TArgument2 = typename TBinaryFunctor::second_argument_type, typename TResult = typename
TUnaryFunctor::result_type>
struct binary_ufunc
binary ufunc0020000000000000CCCCO0O00O0000O0O0O0O0O0OOOOOOOOO
O00C+000vufunc000000D0O00D0OOOOO

<boost/python/numpy/ufunc.hpp> 0 binary ufuncO0000000000O

RN

namespace boost
{
namespace python
{
namespace numpy

{

template <typename TUnaryFunctor,
typename TArgumentl=typename TBinaryFunctor::first_argument_type,
typename TArgument2=typename TBinaryFunctor::second_argument_type,
typename TResult=typename TUnaryFunctor::result_type>

struct binary_ufunc

{

(@oooooooo)
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static object call(TUnaryFunctor & self,
object const & inputl,
object const & input2,
object const & output) ;

static object make(Q);

goooooo

struct example_binary_ufunc

typedef any_valid first_argument_type
typedef any_valid second_argument_type
typedef any_valid result_type
00 DO0O0O0O0DO0O0O000O0D0000D000Oany_valid_typeOd OO0 C++ 00 typedef 00O
goooooogogo

00 DO00OD0OO0OOPythonOOOOOODOOOOODDOODOOODOOODOODOODODOODOOODO
O0O00O0OPythonOODODOODOD __call_ 0000000 callO0DODODO0OOOOOOOOOO
gooboobogo

ooooo

template<typename TUnaryFunctor, typename TArgument1 = typename TBinaryFunctor::first_argument_type,
typename TArgument2 = typename TBinaryFunctor::second_argument_type, typename TResult = typename
TUnaryFunctor::result_type>

static object call (TUnaryFunctor &self, object const &inputl, object const &input2, object const &output)

00 TUnaryFunctorOO D UOOOODOOOO TArgumentl O TArgument2 00O 0O OO 0O0OODO
TResultOODOODODODOM

OO0 PythonOOODOOOOOODOOOODDOODOOOOD C++0000000O
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template<typename TUnaryFunctor, typename TArgumentl = typename TBinaryFunctor::first_argument_type,
typename TArgument2 = typename TBinaryFunctor::second_argument_type, typename TResult = typename
TUnaryFunctor::result_type>

static object make ()

00 TUnaryFunctorOO O OOOODOOOO TArgumentl O TArgument2 00 OO OO0ODOO
TResultOOOODOODOODOMM

000 0OO0OO0OOoOOOoOoOoOoOoOOOOO0OO0O0O0O0O0O0O0 OQUOO0OO0O00000O0O0 PythonODO
ooooo

ooo

namespace p = boost::python;

namespace np = boost: :python: :numpy;

struct BinarySquare

{
typedef double first_argument_type;
typedef double second_argument_type;
typedef double result_type;

double operator() (double a,double b) const { return (a*a + b*b) ; }
1

p::object ud = p::class_<BinarySquare, boost::shared_ptr<BinarySquare> >("BinarySquare").
—~def("__call__", np::binary_ufunc<BinarySquare>::make());

p::object inst = udQ);

result_array = inst.attr("__call__")(demo_array,demo_array) ;

std::cout << "OO0OO00O0 ufunc DOOOOOOOOO " << p::extract <char const * >,

<« (p::str(result_array)) << std::endl ;

multi_iter

e 00O

e J0ODOO0OOO

e JOOO0O

322 01000



Boost.PythonO OO0 OO

classmulti_iter : public boost::python::object
multi_iter 00000000000 PythonOOODOODODODODOODODODOOOOOOODODOODDOO

<boost/python/numpy/ufunc.hpp>0 multi_iter OO0 O0O00O0000O0O

oo

namespace boost

{

namespace python

{

namespace numpy

{

class multi_iter : public object

{
public:
void next();
bool not_done() const;
char * get_data(int n) const;
int const get_nd() const;
Py_intptr_t const * get_shape() const;
Py_intptr_t const shape(int n) const;
s

multi_iter make multi_iter(object const & al);
multi_iter make_multi_iter(object const & al, object const & a2);

multi_iter make multi_iter(object const & al, object const & a2, object const & a3);

goooobo

multi_iter make_multi_iter (object const &al)

multi_iter make_multi_iter (object const &al, object const &a2)
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multi_iter make_multi_iter (object const &al, object const &a2, object const &a3)

000 000 1000300000000000000D0000 PythonOODOOODODOOODODOO

ooooo

void next ()

oo gooboobboob

bool not_done ()

000 OOO0ooOocoobOooooOooOoOooooOobcoon

char *get_data(int n) const

gob obbooboboobobonbbOO0ObOODbDOODbOOn

int const get_nd() const

gob oboobobooboobbooboo

Py_intptr_t const *get_shape () const

000 OoOoOocoOobOOooOoOOoOoOoOoObcOoOobOogn

Py_intptr_t const shape (int n) const

gob O0bboboboobboobodnbOopobOO

Oo0e:
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