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Boost.Python 575V 1% Python & C++DA L Z—T A ZADT=O DTV — LT — 2 ThhD, CHDIFT A, B, A7V =M%
FTIERL — AL AT Python ~T7 AR —RC&E | F/2W1T Python 75 CHH~TZ I AR —RTED, FERIZRY — /Wb Bl &7
TeDALSAFIZT THRETE, ZOTAT IV E CHA Z—T 2 A A% IR AN Ty 7T 508G SN THRY, CH+a—RE2 AR
THMENI )2, 207D B —K /=74 8Z (7 5% Python ~T7 AR —hkT%IZ1% Boost.Python 23 il T, 71477
VLB B AR 707 T30 7 Hiffia o CE O E BMILL TBY, a—ROIv e VX ESNRAV S —T = A A E K S b
(IDL) D&H72 B BIZ725T5,

Hello World

C/ICH+DAEHEIZHE Thello, world) D DiaHHEL LD,

char const* greet()

{

return "hello, world";

}
2D CHEIEUE, IRD Boost.Python 7/ 3% EHZE T Python ~T/ AR —RTED,

#i ncl ude <boost/python.hpp>

BOOST PYTHON MODULE (hello ext)
{

using namespace boost::python;
def ("greet", greet);

INTTRTTHD, bLlIZhaLGIAT7FVELTE AR T HE, AL T2 DLL 23 Python 726 Al & 725, LA T X Python @
Ty al Bl Ths,

>>> import hello ext
>>> print hello ext.greet ()
hello, world

W[El, MHello World £ 2— /LDE LR |,
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Hello World ®OEJLF

IROMPLRDHYET
F P AT Hello World € = — /L& E /LR LT Python Tfio CALZETEAD, REITEDTDDAT T HHLNIT 5, Hb
D% Boost 7 A ANE 22— a A BT DEVRY —/LTh D bjam ZAEH] T2,

B
bjam ZEAETICEILFTS
MK bjam LISMCEY 2 — L EZE VR T 55 ETHDH, Z2IZENTHWDIENTME—D L] LV DI TidZev, bjam OffLIZE

JVRY — JUAFAET D,
L/ L7235 Boost.Python DE /LR IZIE bjam 235 L CTWAHEFLL TR, By by 7 &2 RINESE L KT EAH D, BRFEDD

S Z1XBoost.Python Z3E /LR TEZ2 | EVORTED 9 TN, DY — 2T 5L RERSNIZ AL TFELNT,

HI2INNZEITE WG D, Z2TO BN Hello World &= — /L4 i BLIZ/EAL L T Python TEDLESZLTH 5, Boost.Python 1D
ENARIZOWTERRY 7 7L AXTEARET 2N |2 AL R, ZOBWTF 2—R T D& bo725 DLL OEVRNE TLT
Python D7 17T L THLHRS E S TWDIET THD,

Fa2—hTIDFNTT (L7 /1ibs/python/example/tutorial (235, L DT 7 AV 5,

* hello.cpp
* hello.py

b Jamroot

hello.cpp 7 71 /W% C++® Hello World i, Jamroot I DLL ZE /LR § 58 /INRED bjam A7V 7T 5, €L T hello.py
X hello.cop PILIEE 7% Python 70/ T LA THD,

il Z0H EF bjam O FEITA[HET 7 A /L% boost 7 AL 7RI, biam A~ RIA L LIITTEL/NAIZENTEL, [FEALED
7T N7 —LNTE LR A Boost.Jam FETAIRET 7 A /L D3FIH T& D, bjam FEITAIRET 7 AV DSERIRUARNNIZITH D,

Jam A5 !

Ie/INE D Jamroot 77 A /V% /1libs/python/example/tutorial/Jamroot [ZEWTEL, FDOEFT7 7/ %Eat—L T use-
project boost D#43% Boost DL —hFT AL RIZERETIUZLV

W72 Z L1 X2 Jamrules 7 7 AV DAL MIENTHD,

bjam %2819 %

IR =T AT VAT DDA RTA LA A —TVEIE bjam ZRLEN T2,
WX, B BHELED,
user—config.iam EWVVIKBIDT 7 A )V ER—LT (LI MIZEWTY — /L& 45, Windows DG, a~ R 7 a7k
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AR TRDEINIAT T HER— BT AL N b5,
ECHO $HOMEDRIVES$$HOMEPATHS

T AT I Eb T A F L Python DA LV AR—/LZ DN TON— L ENTEIMLERH D, Windows DA 13H1Z1E
LIFDEED:

# Microsoft Visual CH++DRE
using msvc : 8.0 ;

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

1% HD/L—/LCMSVC 8.0 LZDBEY — V& H§ 52 L% bjam IR EL TWD, 2 3 H O /L— /L& Python (2D TDRE
TETHY . Python DA—Var LT AR EL CWVD, EOFITIE c: /dev/tools/Python IZ Python A Ah— L LT-48E TH
%, Python % IE L EHERZ | A AM— NV LIZGA X ZOR EIZRE THD,

ZZFE TR ITIE ST, T 2—R)T /LD hello.cpp & Jamroot MEWVTHD libs/python/example/tutorial T cd
TRBEIT 202 ENRNEINT,

bjam
ZHTCEVRDMAED,

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

...patience...

...found 1101 targets...

...updating 35 targets...

AN ZAT LT DINCE IR SIS,

Creating library path-to-boost python.dll
Creating library /path-to-hello ext.exp/

**passed** ... hello.test

...updated 35 targets...

T TR ZRT UL, DLL 288 /LR &4 Python D7 07T LZinEDIT T THD,
S, BLA TV &

DS RADIYRR—b

Tl C+27 7 A% Python ~TZ7 AR —KLLD,
TIAR =M RE CHI TR MEEREE 2 L9,
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struct World
{

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

bi

FH24 9% Boost.Python 7/ 3% T Python ~T/ AR —hCT&5,

#i ncl ude <boost/python.hpp>
using namespace boost::python;

BOOST PYTHON MODULE (hello)

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

ERDOINA B greet BE W set Z I AR —h5 CHITAT v/ FEN -, TOEV 22— NVEHGETATTVELTE
VR 5L, Python fll2»5 world 77 AMMEH TELEHIT/D, IRIZZRT DI Python Dy a flTHo,

>>> import hello

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

'howdy'

AV AN HA

BIEOFITIIARMZR T AT 7 B IS U2 o T, World [T L — U eiiiE AL L THEE LD T, IEEROF 74 /L ha A

7% L7525 Tz, Boost.Python [ZBEE TiX 7T 74V ha ARG I 2 ) AR —h 35D T, LLFOINZE T T,
>>> planet = hello.World()
T I FANKNCIRNALANT I B oo T T ATy T LI WGEELHHIZAH, BiEIOFIZE LR TS,

struct World
{
World (std::string msg): msg(msg) {} // TIUARNT I XEBINLZ
void set (std::string msg) { this->msg = msg; }
std::string greet () { return msg; }
std::string msg;

i

N T World \ZT 7 AN ANT I #1372 I8o T, HIBIDT v T a—RIE, TAT7 TV I AR— T HL2ATaL_ATk
T 27259, ROVIZZI AR —RLT2War ARG 7 ZITOUNT class <World>ZHAILRITAUTR D720,
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#i ncl ude <boost/python.hpp>
using namespace boost::python;

BOOST_ PYTHON MODULE (hello)
{
class <World>("World", init<std::string>())
.def ("greet", &World::greet)
.def ("set", &World::set)

init<std::string>() 2%, std::string Z 5| HIZED AL ANT IV X% =/ AR —1F 5 (Python TILI L ANT I X%
v init ") 2EL),
def () ANBEHIT init<. . SEETIETZIAR—ITHAL AN X EBINTESD, Bl21F world IZ double & 2 D&
DAL ANTIEZ oD ET UK,
class <World>("World", init<std::string>()
.def (init<double, double>())

.def ("greet", &World::greet)
.def ("set", &World::set)

WZaL AN 782 % 1 Db/ AR — IRV E 1L, ROV no_init 29,
class_ <Abstract>("Abstract", no_init)
TAUTERRIZIL, 71 Python D RuntimeError BISANE#EITH  init  AYVYREBEINT S,

DIRT—RAIN

T —H A NG FETZ Python ~TI AR —RCT&E, %fI5 3% Python 77 AD /L L CT 7R AR BRI/ D, KT — X AL X FRA
BOEA)BABEARREL CRARTIENTED, L FD var 77255 2 L9,

struct Var

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

}i

CHI7TAvar EZDT —Z A NFIROLEIIZL T Python ~T7 AR —RT& 5,

class <Var>("Var", init<std::string>()
.def readonly("name", &Var::name)
.defireadwrite("value", &Var: :value) ;

ZHUC Python I C hello A RIZEMNIC Var 77 ANRHDHINHH ZENTED,
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>>> x = hello.Var('pi')

>>> x.value = 3.14

>>> print x.name, 'is around', x.value
pi is around 3.14

name ZHABVEH L T2/ AR =KLV 2IEI T, value ITHRABEZARELL T/ AR —RLZZEICEEL QR &2

Uy,

>>> x.name = 'e' # name [FEE T2
Traceback (most recent call last):
File "<stdin>", line 1, in ?

AttributeError: can't set attribute

HSRTAIN\T+«
CHTIL, AT — XA NEEESI T A IZ T AL, B 7B ALERI L CGEYNCERFFSNIZI T AL, 7T AT —4

A NERBIRL TNDEDTHD, I TADT —RIZT 7B AT HME— D I7EIXT 72 AR (getter 3L W setter) T L72b D TH D,
T I RABENI I TADT R T 4 2 AR — T 5, LT INEDHITHD,

struct Num

{
Num () ;
float get () const;
void set (float value);

}i

LU 35 Python IZBITDJRMET 7B AIEN LD THD, 22— PR BIEZEELIEL TH, LT LI 7 AL iliES
NDEOT TR, BHEIZAY Y RFEOH L OBIORESLTZ350Th D, Num 77 A% Boost.Python 2~ T7 795 DI
60

class <Num> ("Num")
.add_property ("rovalue", &Num::get)
.add property("value", &Num::get, &Num::set);

ZAUT Python fllZEL F DL/ 5,

>>> x = Num()

>>> x.value = 3.14

>>> x.value, x.rovalue

(3.14, 3.14)

>>> x.rovalue = 2.17 # =7 —!

LU FDIAIT rovalue D setter AL /SEHEATEL CWRUWNZD | 7T AD T 137 rovalue ITFABVEHRLL T/ AR —FS
NAZEITHEEL TWEZEZ,
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.add property ("rovalue", &Num::get)

3

ZNETOBITIEZ R TRV T RAE P> TEMN, W ZIL728ZH IR, DG | ZHRENIS T AR DHEA
1EOTAEN@ % T 7T HZ LTI DTEA)  ARRBILIE Y T A BIRAE L T2 T AUZ-2W T Boost.Python 7/ & E) il T i id7eH7e<
RHIEAD,

WD I 72 IR S 25 2 89,

struct Base { virtual ~Base(); };
struct Derived : Base {};

Base & Derived AV AKX ABALERT 5 CHEABEELHDHET D,

void b (Base*) ;
void d(Derived*) ;
Base* factory() { return new Derived; }

KT A Base &7y A7 EIT LT R,

class <Base> ("Base'")

VA

Derived EZDIEIEI T ATH 5 Base DEAFRIZ DUV T Boost.Python (2525,

class <Derived, bases<Base> >("Derived")

VA

SITH B FOR RSN

1. Derived ¥ Base DT XTDOAI YR (T T ENT- C++ A NEEED) 2 H BT 35,
2. Base WHREHTHDHA . Base ~DRALHINERT Python ~J¥L 7= Derived F 7V ME, Derived ~DIRALHF
INSRPHIFEIN TODEZAIZIET ZENTED,

WIZ C++H A b, a BL D factory ZZI AR —KT5,

def ("b", b);
def ("d", d);
def ("factory", factory);
HHBA% factory 23, Derived 77 ADHF LWA LV AA L A BT HI2DIEONAZLITEEL QW EEE0, Z0X9H7

Y& l¥ return_value policy<manage new object>%ffio T, Base ~DIRA L H%E5T AL, Python DA T ¥ =7 N)MEES
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NDETA L AL A%FHT L Python D Base 47 ¥ =7 MIfREFFL T2 &% Python (2152 %, Boost.Python DFEOM LAY L —
[ZOWTIEZ TREELR RS,

// factory DFERICOWTHTAMEZ LD L 9 Python IT/RZ 5
def ("factory", factory,
return value policy<manage new object>());

B Ra R

AEICIIARAE R 2 A > CRIBUC S RENI 7R IE D BN A SE D HIEIZ DWW TEES, RIOBNZE & &, Base 77 AR %%
1 2Bl LD,

struct Base

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

}i

Boost.Python ® HEED 1 223, BEAFD CHHDFFHIR L TR AZ HR/NRIZT 52 TH D, RAIBIIZIT N — R =71 5147
FTUIKIL T, A B —T 2 ARy BT HIEIRL I AR — N[ RE THHRETH D, Base V7 AN EBINTHDOITEEL
WZETIEZ2W, LL Python I CH— 3 —FARL CHPBLEZREMIZFF O T RO %G . IELSEWESE LD /@3 EIT
2%, Python DA —/N—=FARPIFNHEN D INARARBEBU IR AT 735, Base MOIRELTZT v/ 0T 2% ELZLT
D,

struct BaseWrap : Base, wrapper<Base>
{

int £()

{

return this->get override ("f") ();

}
Base DfFRKIZINZ ., wrapper<Base>& % BHMPFAL TWAZEITHFERL TV E W (T D #EiE RE) o wrapper 70 71—
NEZ 73 %277 2% Python fll CA—/N—F AN TELINCT DB ZEGIZT D,
msvc6/7 (2§ 1T5/35 D E# 5 %
Microsoft Visual C++0/N—32 6 03 7 2o TODEE | £ ITIROINTED 2T 2B7e 0,
return call<int>(this->get override ("f").ptr());

BaseWrap DA — /S —F A NSIUIARFEAL /S BIEL £ 13, SEFRIZI get_override 4T LT Python 47 V=7 hOHY $ 54
Rz,
%12 Base HT I AR — 5,

10
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class <BaseWrap, boost::noncopyable>("Base'")
.def ("f", pure virtual (&Base::f))

’

pure virtual &, B4 £ DSMIRMEAR RS CHH LA Boost.Python 2525

FE

AV NEBEAYYE

Python Z1Z U, <D A7V =/ MR 78 TlE AV YK (methods) L\ ) FAFEZ D, AV RIT KM S 2 1E CHO AN
¥ (member functions) |ZfH24 95,

EER DREZH-1-REEHK

AT C Boost.Python (D27 A7/ \ifies A CRUFM AR BAS 2 FE o720 T AR T 7 8 2 05 1% JCE Tz, BRI %%
T T T oG TIETDLRRD,

HiIEiZ BV ZD, CHT I 50> Python TIRAEZ T AZAER T 5, MR AR T/ T 22T 7 LT, FIKI T A1
WD IR RISK £ % FFo T,

struct Base

{
virtual int £() = 0;
bi

LINLZR 3 5 ARIZ A 73 BEEK £ SRR RIS E L TES S CQidoTzh,

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

LITDINTT Y745,

struct BaseWrap : Base, wrapper<Base>
{
int f£()
{
if (override f = this->get override("f"))
return £(); // ¥%IEE*
return Base::f();

}

int default f() { return this->Base::f(); }
}i

BaselWrap: : £ DFEIEFHIEITEB L QR ETZW, ZOHE ., £ OF—_—FARBRFEETDINT =7 LTI Rb7en, 17

11
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FELARTIUE Base: : £ () ZFEFONH I & LU,

MSVC6/7 IZE115/37 O [E@ A ik

Microsoft Visual C++D/3— 52 6 2 7 Zffio TOAIGA, * IEE % EEWATEROIDICE B LT UL b0,
return call<char const*>(f.ptr());
BT AR — AT,

class <BaseWrap, boost::noncopyable>("Base'")
.def ("f", &Base::f, &BaseWrap::default f)

§Base::f & &BaselWrap: :default f D FTFHAT AR =R L TNAZEICEBEL TWETEE- 0D, Boost.Python /% (1) g1k
(dispatch) B%L £ & (2) BEE DSR2 ~DiiR % (forwarding) BI%L default £ OBBEHERFL2THIZ D20, 2O BHOTZH O
55172 def BABDS HEIN TV,

Python I TITAE RAVTIR DI85,
>>> base = Base|()
>>> class Derived (Base) :

def f(self):

return 42

>>> derived = Derived()
base.f () ZFFONHF LR D IHITR D,

>>> base.f ()
0

derived.f () ZMFONHTERD IS,

>>> derived.f ()
42

RET- %R

Python OEBHEF

CITHAE AR ERILTIMON TS, CHIZZNATHE T OZ EE R A RO DLIEIZIVMRIR £ CTHLIE L 72, Boost.Python
FZNEFIALC A T2 AL CHITADT v T B R EITT D,
TrFANDNEZFTITAFilePos &, FilePos AV AX L A LATRE A A EZ D,

12
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class FilePos { /*...*/ };

FilePos operator+ (FilePos, int);
FilePos operator+ (int, FilePos);

int operator- (FilePos, FilePos);
FilePos operator- (FilePos, int);
FilePos& operator+=(FilePosé&, int);
FilePos& operator-=(FilePosé&, int);
bool operator< (FilePos, FilePos);

TIHDT T AL A HET 5 (8 ) DB Python ~T/ AR —hT&ED,

class <FilePos> ("FilePos")

.def (self + int()) // __add
.def (int () + self) // __radd
.def (self - self) // __sub_
.def (self - int()) // __sub_
.def (self += int()) // iadd
.def (self -= other<int>())

.def (self < self); // 1t

EROa—FNFI3IERICHETHY  IFEAERARETHD, BAF DO =F ¥ LEEF L THD, self M FilePos F 7
UV IMeRT LI ZEIZOREBE LTSN, 2 HETRITEND VA TN T X T(RSID) T 74/ har AT 7k
HHETHDHEIIRLA, [self o #ELSEZIZHEEED 1 AL AX L ADRIDVIZ other<T> () DMEZD,

A YE
Python (ZIFHLIZW D REBRAY YR 385, Boost.Python 13, FEERD Python 777 AA 2 AL L AWIH IR — M DERUYER) 702 ek A
VRZETXTCHR—N 5, BIEA A H—T 2 A ARET, 25D Python 8 BREEEI AN Y 45 C++BI%ET v 7 C& 5, LU
B ER~d,
class Rational
{ public: operator double() const; };
Rational pow(Rational, Rational);
Rational abs (Rational) ;

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

class_<Rational>("Rational")

.def (float_(self)) // __float
.def (pow (self, other<Rational>)) // __pow_
.def (abs (self)) // __abs
def (str(self)) // __str__

A A= N =

FE

operator<<MDEENL ? AV YR str WEMETH720IT operator<<IUILRDTZ (operator<<if def (str (self)) DEFHRT

13



Boost.Python ( H AGEGR)

LA RIMER %),

B

AETIE, Boost.Python D58 717 BIEUZ DUV CREMIA fLD , IR TR A L 2O TES RO O 7R IBTE /R I8 L L& DD C+
+BA% % Python ~T/ AR —hF 572 DEEREIZ DWW TR TV, o, ZERERSBET O51HE o7z CHHEREZFIH L7z C++
B D =2 AR — M B G 1T T DREREIC OV TH TS,

Vit TP SO

L LZDHIIZ Python 2.2 LAFEA LD EIFTo>> import this EXAT LTI 5 b LIV,

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!

EUHLRYS—

CHTIFHH IR RVEOR L L TRA L 2R AR ZE N LD D, ZNHHEMAITIEF IR K ETHORBLICTZ LW, D
LEL RAVERLEB MDA TV =V NOFTHMENE ZIZH DD 1R, ok, Java <° Python LWV -7 SRETIEZ DL
DIRMEAK LR AR AAR D Z 1T\, CHTIL, FTAMED &~ T4 7 A% EREICFLR T DA~ —MRAVZ D Z LVMEE THD
EEZEZDTENLZ N, ZNTHEDSRORA L ZEAED CHH AL F—T 2 AZNLNESNDEEDH Y, Boost.Python 23 Z U512 %}
TEIRTF UL B2, D702, H7T-OBIT BN ETHD, IRDEH7: CHEIEEE 2 5,

Xs& f(Y& vy, Z* z);

FTATINIZOEEE EDINCT T T REFEAIN? HiflieT 7 a—F LU T, IKENHS PRI OV T Python D x 47 V=
NGRS HZEThD, ZOMEITEMET 255055005, BIfELNWZebdh D, UL TR %E OFITHD,

14
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>>> x = f(y, z) # x|LC++DXEEMHT5H
>>> del y

>>> x.some method () # 77 vi = !

AL ET= DD 2
FEiT £ () BROIDNZFEES N TQON=DTE 5T,

X& £(Y& y, Z*% z)
{
V.2 = Z;
return vy.x;

MBI, £ O DBXA TV 2Tb y DANA~DBREIR T T2, FERO xeDFFMN y DFMITFHEOSNLZETHD, ZOAT 44 LT
ZLWHDO TR, CHO R TIXZRICZIT ANLNLED TH D, LL7eA 5 Python D —HEL TIXID CHA 2 —
72 AREER T HINT TUART L& Ty aZHHDIFIZITV e, SEIOEE ., v ZHIBRUIZBRE T x ~OZ N L7020 |
MIESDEDD THD,

PUTFDXH 722N ->T0S,

. h~DOBME 2 ~ORAZEFELT £ BIFFOHEND
2. y.x~DOZRPIRESND

3. yDHIBRSND, x ITBEESRERD

4. x.some method () B END

5. N0

R LNA T Ve MNae— L TRA,

>>> f(y, z).set(42) # FERAEHK
>>> y.x.get () # 7Ty a LW, EORMNH S
3.14

ZAUTABID CH AV H—T 2 AR TR YIZEBLL 203> 722 L TIEZRVY, Python A% —7 = A A A REZLIRVFRE T CH12
B —T A A% KT RETHHEVII R A>T D,
FREILZ AL TR TIT RV, Y DEILBR DI >THDHELTEE,

struct Y
{
X x; Z* z;
int z value() { return z->value(); }

}i

F BN g WIFAYNEDORA L E RSN TNAZLICEE L TV X0, BRI R IER AL 2 ORIED Y DN
B CTRAL TV,

15



Boost.Python ( H AGEGR)

>>> x = f(y, z) # yidz&2ZHT25
>>> del z # ATV bz BHIER
>>> y.z value() # 77 vva

BED-DIZ £ ODELEAZFHIB TS,

X& £(Y& y, Z*% z)
{
V.2 = Z;
return vy.x;

AR DEI R ENFEZ TS,

1. y~DOBML 2z ~ORALHEPELT £ BIERHSND
2. y Iz ~DRA AT D

3. y.x ~OBEMRESND

4. 2 DHIBREND, v. z [FIETERA 2 L0D

5. y.z value () BFEFOHEND

6. z->value () BFFOHHEND

7. )
FEUHLAR)—

ETHATZH DL RRBPTIZ, FFORH LAY =225, 4 B D F| TIE return_internal reference &

with custodian_and ward 23BHIFIT725,

def ("f", £,
return internal reference<I,
with custodian and ward<l, 2> >());

SIED 1 LA 2 S TATEN 2
return_internal reference<l

ZHUT 1 /B DI E (va v) BDIESNDE R (xs) DETE H THDE Boost.Python IZTf5 2 TW5, TTHTHIZ 1 FHOF[HEWD
BN THD, TLOBEIFE 1515 vs yBEITE TH2NEHSME xe& KT | 2725,

with custodian and ward<l, 2>

ZAUT ward (% W) THRE LG I3 (B 2 5148, 2 z) DFFn7 custodian (2 W) THIELZS (5 1 515, vs y) DF
MK AT 9% & Boost.Python (252 TV D,
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FT2o00RI—FEZRLTWAZLICHEEZLTWEEEEW, 2 9L FORV — 1 THERBEE 12 S T3, FLUHRESTT
LAFDINNTD,

policyl<args...,
policy2<args...,
policy3<args...> > >

EFRFADIEONH LRI —Z LU FOVAMIZET 2, 528207 7L ATZZIZHD,

+ with_custodian_and_ward : 5| 5D FF & 51 TS
» with_custodian_and_ward_posteall: 5|30 5 & {thod 5 | E LIV Tl 5
+ return_internal_reference: 1 >0 5| 5D FH & KV ED FH i TS
+ return_value_policy<T> (T XL\ FOWT )
 reference_existing_object: Bl (CfEfR) 727 7 m—F
* copy_const_reference:Boost.Python vl 7 7m0 —F
* copy_non_const_reference:

* manage_new_object: NA L FEZITHVAL AS L A%RFFT 5

1 (Zen) 2 B2, Luke:?
[CTHR I HRLWDOLY, HEIZSZVLTHDN
[HWFEVRZEE TEE— LB LB W ERE A

ZEER

SZEEFRLIZAVANBEEE TE T T2 HEEL TIORT, FEAVNBEEOSLEECHRE Ty 75560, YRFEEDOT Y
= IIMEZ D,
WRDEH72 CH++IT7 A% E 2D,

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;

}

2 FRE 2 B ARGFEFRIE hitp:/www.python.jp/Zope/Zope/articles/misc/zen (Z& D FEL 7= (Copyright © 2001-2012 Python Japan User's Group) ,
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int f(int a, int b, int c)
{

return a + b + c;

bi

I T A XN L EERSNIZRED 4 DD, FT AL SBAEERA L BB EENT HETAHINOIED D,

bool (X::*fx1) (int) = &X::f;
bool (X::*fx2) (int, double) = &X::f;
bool (X::*fx3) (int, double, char)= &X::f;
int (X::*fx4) (int, int, int) = &X::f;

ZNHIUE, i) T Python D7=DIZEFRET VT N TED,

.def ("f", £fx1)
.def ("f", £fx2)
.def ("f", £fx3)
.def ("f", fx4)
EERE D5 %

Boost.Python (X (A2 /3) ISR AL 25T 7T 508, F@/emd CHBIMTRA L ZIXBEE OB HIZ DWW TE AR 72, BE
EDBEFi->T-B £ 2525,

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

LUBEEL £ ~DRAZHNT, ZDBEEDFIEUZ DWW TEREFF 720,

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

ZOREBRAL Z % det BABAIEST LU TH, BEED 5Bz BG4 271513720,

def ("f", f); /] BEEDBIEDR KD !

DD CH++7y 7 a—ReEEEL, HIfli TRULIEIDRFEIDOT v 7 INENWT v ESZEITHEL LR,

/) THEWT o) BEL
int fl(int x) { return f(x); }
int f2(int x, double y) { return f(x,y); }

VA

// init BV a2 —/LHN
def ("f", f); // 35 AN—Ta v
def ("f", £2); // 28| —Ta v
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def ("f", f1); // 13H =Y av
LT OWF ORISR (A B0 27 0 7§ DL 1, IREICH#ETe L LU,

o BEEDGIEEF
© SIBOEEHEICIBINE RO TEEERSNLTND

BOOST_PYTHON_FUNCTION_OVERLOADS

Boost.Python (X2 NEEGIZT 57 1EL AT D, FIZITROBEEN G- 2 bl T 5,

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

VA
}

RO~ 7abERHUIZED , #HNT Y SERRS D,
BOOST PYTHON FUNCTION OVERLOADS (foo overloads, foo, 1, 4)

ZO=ralt, def (.. ) ITETIENTES foo overloads IIGANERR T D, Z2O~7ud 3FZBBE4FZB O EIT. L
NBIE DB /N LI KRBT D, foo B TIZBI B DB/ N ERIT 1, e KEKIE 4 THD, def (. ..) BT foo D773V % T
EEESINSIEY) I

def ("foo", foo, foo overloads());

BOOST PYTHON_MEMBER_FUNCTION_OVERLOADS

F7 Ve IMNIZZCH, FIICH . HEZITH, EZIZTHH D, Python ([ZTI AR —RBDIE, 77 AD A SFEE A e $8 A3
BV, T2 TE, LARTOBEE DS IER05 B Se g /3 3 LB Y Th O L HE X DL E O MMERIN T D, ARG IZTH~7
e TS,

BOOST PYTHON FUNCTION OVERLOADS L[A kR, AV ANEAEKEZT v 7 TL5HEWT v REZHAHHITERLT L0

BOOST PYTHON MEMBER FUNCTION OVERLOADS Zf#i 95, &% 5,

struct george
{
void
wack em(int a, int b = 0, char ¢ = 'x'")
{
VAV
}

ZITRDIDC I E O gL,
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BOOST PYTHON MEMBER FUNCTION OVERLOADS (george overloads, wack em, 1, 3)

george D wack em A NBHUZONWTRD T, &REZ T3 (/RO 3FEHL4FEH DS OENT Yy SBEEZ AT D, #HV
Fv /39X T george overloads EVVIARIDZTAIZUNDHIL, def (.. ) IZHIEEL TEFT LN TED,

.def ("wack em", &george::wack em, george overloads());
I EEEOV 7L A RE,

init & optional

JTADALANTIH  RHZBEE DI B E L EER IOV TUIEHLLOBENIRMEIN TV D, init<. . >ERZTWNATEA)
IN? BlZITIFA X EFDALANTIEANHAET AL,

struct X

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

ZDIANT 7 X% 1 3T Boost. Python (2B 51214,
.def (init<int, optional<char, std::string, double> >())
init<...>& optional<.. SO HADPEEE (B AT RER 5 13) 2R T ZEICEBEL TQWEEEZ N,

BREEER

A fi T BOOST PYTHON FUNCTION OVERLOADS 33JiUNBOOST PYTHON MEMBER FUNCTION OVERLOADS 23, 5|3%I| D SE5HEH

S IETHLL EERBEBIBIOAANEBIH L TR TEoZLa iz, L RIChlZR,

void foo ()
{

VA
}

void foo (bool a)
{

VA4
}

void foo (bool a, int b)
{

VA
}

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

{
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VA

ATE L[RAR, 2O DL B E RSN BIEIZ DWW TN T v 3% — R TR TED,
BOOST PYTHON FUNCTION OVERLOADS (foo overloads, foo, 0, 3)
Z ORGSR IRDITET D,
.def ("foo", (void(*) (bool, int, char))0, foo overloads()):;
ZOFITIEB I ORI TR T O, HZ T3 Lo TVDIEITEEL QR &,

FRIOSVEVT

ZEEBELUCBERIIF 1B D ERICIBE 2R TORITFTRERN LS 222 L T, 2t oS4, BTk
NIFETEEE S BB EEEITT 7 LT uiTenian,

EBICII L ETHEBE KO FH Ty 7 L, BOOST PYTHON MEMBER FUNCTION OVERLOADS &% O fifi ik it T& %
BOOST PYTHON FUNCTION OVERLOADS (Z&2 HENNT v V2R THZ LT ARETHD, ZHEEZDOFH TRI-FIIZE 45
D% EIEFHBBILFI KO JEEES 28 8 THDHD T, BOOST PYTHON MEMBER FUNCTION OVERLOADS Zffi> Tl #ID 3 2D

def ZHENMICT v TE RV 1 DFE 02T TS 752812725, HIEIZLLTFOLRY,
BOOST_PYTHON_MEMBER_FUNCTION_OVERLOADS(xf_overloads, £, 1, 4)
W HFDx:: £ ZLEEFITOWVT, A NBEER A ZalElT 58,

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

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

fE e, LT DEIITHFIT D,

.def ("f", fx1l, xf overloads());
.def ("f", £fx2)

AITSzHMDAB—TTAR

CHDIFRBVIUAS T T2 DIZXIL, Python (ZBIHRAHT CThbD, Python DOZEKUTFERL, R Bh/ NI EL, UAR, B, X7 L XC
T, BRI, DA REFTE S, Boost.Python & C+HDHL I TIE, 245 Python 7240 object VTADA L AZ L AT
X720, ARFET Python DA T V=V MM E DI R T,

LRI ~=72 L9912 Boost.Python @ H D 1 21X, C++& Python 235175 Python FIZRIE DM I~ 7 DR TH S,
Boost.Python |Z351F % C++® object (XA HEZLFRY Python (CHIL 72b D 725 TND, ZHUCKY 73 dhfIE U</ IMbahd
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3 THD,

EEXWIEAE—TIAR

object 7T AL PyObiect* &7y 5, BRI T NOEH L ST pyobiect DEMEREV L, 97T object Z T AN
BT 5, C+H+A4 7 V=7 O AERMITT — AL A b D ThH D, FEEEDEZA, Boost.Python {25175 C++D object [THHP
% CHA4 7V 7 NPBI RIS TE D,

D=2, LT D X7 Python 2—RK F &% 2.5,

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

x.items += y (3, x)
return x

def getfunc():
return f;

Boost.Python DFEFEZ AV C CHTEEE T LRDIINIRD,

object f (object x, object y) {

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

return x;

}
object getfunc() {
return object (f);

}
CHTa—REENTWAHEVINEIIZREE RITIE, T DNy T R7 4—)uid Python D7 1/ T 26 THS,

object DikR4ER

Boost.Python (Z{%, Python D& T 5 object DIRERRH D,

. list
* dict
* tuple
° str

* long_
M enum

ZNBD object DIRAERTEEID Python T L FIERICIREED, Bl 2615,
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str(l) ==> "1v

il % DYRAE object 1XXIHT 5 Python D AV v R&EFFS, FlZ 1L dict 1T keys () AV REEFD,

d.keys ()

FINITINEE ST HDI I make tuple DIRHESIL TS, FilE 21T,

make tuple (123, 'D', "Hello, World", 0.0);

CH+HZI\ T, Boost.Python D object Z D 5IEXITIE T G IZIRERL D — BN EREND, BIZITLL IR £ &
T 7§58 Python O str W EZDIRAER D 72521 F 1417 %,

void f(str name)

{

object n2 = name.attr ("upper") (); // NAME = name.upper ()
str NAME = name.upper () ; /) THBLDIFEI DR
object msg = "%s is bigger than %s" % make tuple (NAME, name) ;
}
DAL L,

str NAME = name.upper();

ZDI—=RNBENBEINT, st DA YR % CH AL S EL TREALL T, RIZ,

o

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

FROIT—RDIHIZ Python D "format" $ x,y,z % C+HCTETD, AZHED C++TRICIEE MBI T HIER72W = [ F]
ThoD,
Python [}k, Python D RIZAETID L PRa L ANT 72 Tat’ —#4TH LV LKL EEL AR H LD THEEDLETHD,

Python D4 :

>>> d = dict(x. dict ) # x. dict #&av—745%

>>> d['whatever'] = 3 # a—FLETH
CHDLE:

dict d(x.attr(" dict ")); // x._dict #&atbt—43%

d['whatever'] = 3; // AE—HEETLH
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object LLT® class_<T>

Boost.Python IZBIF D object DENZRMEEIZNE XL, HHWDD class_<T>’Ei7‘::j’bE§Q@ 1>THAH ! UTOa—KFiir
TAFNAT =0T 75D,
TNEEST, T T ENTA L AL AR TED,

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);
C++A T2/ D

object AV A ALAE AR TN CHOENMLBNIIRDZEN G D, ZIUT extract<T>BIHTRETES, L FEE 25,

double x = o.attr("length"); // I /NA )T —

Boost.Python ® cbject IE double ~AFERIZAHL TEXRWVowd, EfLOa—RiZar AT —L7es, ROVICLLTD LI
FFIXHEEBVERD,
double 1 = extract<double>(o.attr ("length"));

Vec2& v = extract<Vec2&> (o) ;
assert (1l == v.length()):;

1 17 B 1Z Boost.Python @ object @ length JBMHEZHLEOEL T 5, 21T H L Boost.Python D object 2ARFFL TV D
Vec2 A7 V=V MeIHLIOEL TS,

[~LEHELTND BN EIZER L T 272 X720y, Boost.Python @ object 23FEFRITIT vec2 BUAREFL TR o720
EIRDIZADNN? ZHUT Python D object Db OEIRMEZEZ VTR HVIDIETHD, BEDTD | LT DH C++Il%
I CEARWEAITE M2 FIS D BIT HIVD, BISNBET DT TELT AN DL EN B D,
extract<Vec2&> x(0);

if (x.check()) |
Vec2& v = x();

BB 3e 8 1L extract<T>DOREREN A E Al B’ — O REA IR T2 LIZR Wb LivZan,

dict d = extract<dict>(x.attr (" dict "));
d["whatever"] = 3; // %x. dict HEEEFTH
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HE

Boost.Python (Z1d, CHDHZEZAHE, 77 T LKDOFNHERED 2, Python (2 enum B T72U 73 C++DFI|ZE% Python ~
int ELTEIAR—RLT2WZENLEL B D, Python DEYIRILHT D CHDOFRWERIBLH T ~D@EY) e B U K& AT QoL
Boost.Python DFIZHERE TE LI FTHE T D (CHTIE, TR OFIE~EFERICE BT L2 LT TERNY)  IRDIH72 CHOFI%
MR- T,

enum choice { red, blue };
WD EHIZL T Python ~TF AR —h$5%,

enum_ <choice> ("choice")
.value ("red", red)
.value ("blue", blue)

FLWFIZEIIHRAED scope () ITERESIND, ZAUTIKIBOGABIEDEY 2— /L Ths, EFLOZT—R T X Python @ int N>
BIRELTZ. 8 1 51U L T CHAUTKTIR 5 Python 7T A& AERK T 5,

AE
Ra—J&lE

A2 =L, HILWEIRZ 7 AT v 7 LI BB B PEL L CE S 415 Python D4 FijZE [ A il 135 7 v — 3L 72 B8 Python
F TV N FFOITATHD, FEMIT T 7L A% RLE,

Python 2>5IZZNHDEIZLEL FOIIIIL T 7B ATES,

>>> my module.choice.red
my module.choice.red

ZZTmy module WIFBE B S LT 22— Thd, HTLWAT—T %27 TR TER T 528 TE D,

scope in X = class <X>("X")
def (... )
.def( ... )

// X::nested % X.nested & LT/ AKR— 175
enum_ <X::nested> ("nested")

.value ("red", red)

.value ("blue", blue)

PyObject*h 5 boost::python::object #{Ef 3 %

PyObject* TdhD pyobj ~DIRAL X% boost: :python: :object TEHLIZWEEES. UL FOLIITT 5,
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boost: :python::object o(boost::python::handle<> (pyobj))

ZOPE ATV oldpyobi ZEFRT DN FEERFIIS AT RS,
HDHWIEH (borrowed) ZHRAEH FiEEL T,

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

ZOHA Py INCREF BFFRNHENDD T, 7 V=V h 0 BDAT—FHMIHITH pyobs ISR,

A AH

Boost.Python %> C Python 75 CH+D 2 —RZ MO 3 HIEICOW TR TE7-LIED, LnLEXITIIHiDZE, OFD) C++
17>5 Python D —RAZFEONH T M BRI TLAITT ThHhDH, ZAUTIE Python DAL X —TVE% CHO 717 NIRRT
EHRBHD,

HiH 45Tl Boost. Python I3 AA M B2 Z LA+ X THR—FLTOBDIT TIER, LEZR3> TZOF vy 7 & 5121
Python @ C API 5 M B A H TL D, EiTV % Boost.Python [T AGA B D KER 3 &2 RS IZLTEY, fFRkDON—2a 0 Tl
Python @ C APLIZAlAL DB T2 72 D030 LIV, EOWVIDIFTEDDEIFFL TRV TAL LY,

HAHAHTOTSLEEILRT S

Python %27 107" INTHLAIA Fx AT HEIZ S 121X, Python 7217 CT72< Boost.Python A{AD EITHZ A7 ZVIZHb U 7 L2 it
BN,

Boost.Python OZ7 A7 ZU1% 2 FifEdH 5, W3 41h Boost @ /1ibs/python/build/bin-stage 77 AL 7 IZH5, Windows
TIETATZV DL L boost_python.1lib(VU—AE /LK) & boost_python debug.lib(T/3v7 ) THDH, 747 TVMH
DMLV E R, BEHE Boost.Python ZE /LR L TWRWDTEAY, EAVRET ANE R CHIEZ IR THEL,

Python D7 A7 ZVI%, Python 7 4L 27N D /1ibs 7 7 4L 7 &5, Windows Tl pythonXY.lib D L5704 R T, X.Y A
Python DAY ¥ —/"— a0 DF B ThHDH,

F72 Python @D /include V7 T 4L 7N &A L7 L—R/SRITBINL TRORTIURRBAR,

Jamfile (ZLL EDZE&4 RTHEFKT 5L,

projectroot c:\projects\embedded program ; # 7B 7 ADLGHT

# Python DI
SEARCH on python.jam = $(BOOST BUILD PATH) ;
include python.jam ;

exe embedded program # FE{THRET 7 A /L DA
VAT A
embedded program.cpp
: # MESM
<find-library>boost python <library-path>c:\boost\libs\python
S (PYTHON PROPERTIES)
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<library-path>$ (PYTHON LIB PATH)
<find-library>$ (PYTHON EMBEDDED LIBRARY) ;

[ZCHIZ
ELRCED IR o7 DITLNA, FEEARTBE08720, Python DAL X —F VA% CH+DT 17T MM IATIZIE, L

TO3EEPLETHD,

1. #include <boost/python.hpp>
2. Py Initialize() &ML A —TUXERE), nain  EVa—EEHKT D,
3. o Python C API ZFFONH L CTA #—7 U2 %fE 2,

xEE
BRRTRA2—T3%EBILTHDIC py_Finalize () EFFUTHLTIFAEDELY, Chi Boost.Python DFED/\—D3
VTBET S,

(Y8R D35, EFEDOBEMEDORIZ CH+a—RN A, )
IINTTaT T NIA L E—T ) 2 e B IA IR R REIC R Te, RICHE 5 1E% LTV,
A=) 2% ERTS

T TIZESTNDIEEEH M, Python DA T V=V MNIB AT N TEBEIIL TS, 29K, Python C API @ Pyobject HZ
B E RS TNDN, BN BD, BT MNE Python TIXZERIZH BN TITHAL T DAY, Python C API CIX FEI T TH 4
D, ZIUTEI T, LD CHAIS B IND 2 — R TIELLEWHED ONREETHD, 3EVIZH Boost.Python (21% handle 33
X obiect 7TAT U T L — R R3HY | ZONEEE BB TED,

Python Ma—F%iE&HT5

Boost.Python (&, C++7>5 Python D= —R &L E) 35 B4k 3 SR T D,

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 I35 2 DN AT U R OME IR T, exec (T H2DNTza—R (BAIICITSCOEED) 2 EZIT UK REZ KT,
exec_filelZHADNIZT7ANVHNOA—REZFETT D,

globals & locals B4k, 2—RE2EITTHaTHARD globals & locals (ZF1 Y35 Python DEEFETH D, 1ZEAE D H
HIZHWT, _ main  EVa—/LOARIZEMEREZ WL O5 I BICHE AT 5L80,

Boost.Python (XE ¥ 22— /L&A LR —~T BB ME A2,
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object import (str name)

import |% Python DEY 2 —/L& AL RN —FL (BTERIZIE IZUDITEBIL TWH 7 r R RIZHEAIAT) | KT,
_main_%“/\‘:r.‘—/l/%f/])‘/ﬂ{_]\b\ F DL RITZEME]T Python Da—REELETHII,

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) ;

ZOR—REBHED T AL I hello. txt EVIAHIDT 7 ANEIERL . 7RI T 7 — ) LT L DI T L — 2%
TiAte,
Python DA TPz 2893

Python 47 ¥ = VN AET D772 B LTE W2 ENEL DD, LN LT TIZ LR HIEI TED LRI T A% Fiz, CF-@h D

A% RD object LEDIRAR TH D, F-ZNB% handle NOEFETEHIEG Wz, LT OHIZ RAUZIVIAGNTZAD,

object main module = import (" main ");

object main namespace = main module.attr (" dict ");
object ignored = exec("result = 5 ** 2", main namespace) ;
int five squared = extract<int>(main namespace["result"]);

_main_ EVa— VOAFIZERITANY T OEEAT P MAERL TV, IRIT 5 O 2 &l ROBEIRAL, ZOEHE
FEEDDHLA TWD, RILH RZRFLMD T IEEL TIDVIZ eval T2 ER DY THHITHE REEHEIR T,

object result = eval ("5 ** 2");
int five squared = extract<int>(result);

P54 a2

Python O A& G HIZFIANE E I LTZ35A | error_already set MR ITHILD,

try
{

object result = eval("5/0");

/] T TSIk AR

int five divided by zero = extract<int>(result);
}

catch (error already set const &)

{
/) ATS D ITETHIS 2 IS %
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error_already_ set SN/ TABKRITM O WML F2720, & HE 72 Python DFISMI OV TEEMIZ G~ 5IZ13., catch STH
“C Python C API O FIAMILER BIE AL 4 5 0320380 5, ZAVULHLMIZ PyEre Print ) ZFFONHL CTHISAD R —2A Ny J 2
V=TV NT D0, HDHWIFISNOTLZFELED G & i DR L72 D72 A9,

catch(error already set const &)

{
if (PyErr ExceptionMatches (PyExc ZeroDivisionError))
{

// ZeroDivisionError Z{EBNIALEET 2
}

else
{

/) MOTRXRTHTT—% stderr 27V T 5
PyErr Print();

(BISMZ O NTIDZL DA BAFTDI121E, ZOUANMZHLBISMLPERE A 42, )

14TL—4%

CH++, FEZ STLIZBW AT L —XIH O D5 CfE SN TS, Python IZH AT L —2NRH 50, WHITITKEIEO DS
60
C++DATL—43:

¢ CHOATL—HE 5 DIIHEHSND (T F LT 78X RITW, BT, AJ) H7))
o HEELT 7 'ARO 2FHEOBENRHD
o AR T OIATL—2 O GEEHERE) 3L

Python DATL—4:

o YIS (HJ7h)
o EREIX1HEEELYRV (next ()
o R THFIZ StopIteration BlFM &R IT S

HAH) 72 Python DEE T BR2/LTHD for v in x.. . 1ZLATFDLEITHS,

iter = x. _iter () # AT L—HEBET5H
try:
while 1:
y = iter.next () # FEREZEET 5
oy BT

except Stoplteration: pass # A7 V—XNRE7=
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Boost.Python (%, C++DA 7L —%% Python DA T L —ZEL THREED IO T DLW O HEL TD, MERZ ST C++
DATL—EW5 Python DEE T TV EBHIEOH LD iter BAKEZHETLHIETHS, B2,

object get iterator = iterator<vector<int> >();
object iter = get iterator(v);
object first = iter.next();

HDHNFE class <>TLLFDIHIZT S,

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

range

range BEA 354, Python DEEMeAT L — 2 & ERTES,

. range (start, finish)

. range<Policies, Target>(start, finish)
ZZ T start, finish (ZLLFOWT NN THS,

o AUNT—HRAH
o AUNBHEIRA LA
o BAEAT V= N (Target 515 EFEH)

iterator

. iterator<T, Policies> ()

T T REZLNESEE ., iterator [XHIZsT: tbegin &&T: tend T range ZFFONH 4 S a—R v he7r b,
FERRIZRo THLD, UL FIEHDIGERORL T IHER DT —R LD H ThH D,

f = Field()
for x in f.pions:
smash (x)

for y in f.bogons:
count (y)

CHDT o/ NZLL F DI /257259,

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

ZIET CHDOAT L —Z LRI % Python ~2/ AR —h 95 J7 154 fLCE -, LM LIRRIZIZED Z & Python D —/4 2 A% STL
THNIYALZPELTZY, STL 2T F &L LIZW e B X DN H D, Python DAT L —H% STL DA T L —HD I R A)
FOMENDHD, ZHUTIE stl_input iterator<>ZffiH T 5, std::list<int>::assign ()% Python ~=7 AR —h3 5%
DEEF EEEZZ I,

template<typename T>

void list assign(std::1ist<T>& 1, object o) {
// Python @I —4 > A% STL O AJFPAIZEHT D
stl input iterator<T> begin(o), end;
1l.assign (begin, end);

// list<int>D T v /XD —E
class_<std::list<int> >("list int")
.def ("assign", &list assign<int>)

/]

ZHUT Python il CHOLWAIES L — 7 A% 1ist_int AT V=T ~MRUATES,

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

ROF ;]

CHDHIH LT T Python 2 — R EDE R THIB LT NIX RG220, ZOE R IX C++723 Python LH:THAHI A TH S,
Boost.Python |3 U7 AZAEDFIF 2L HLL TH T T BEEE DRSS N RTETREET 5,

raise RuntimeError, 'unidentifiable C++ Exception'
YR PARE LOERIERETRBEL TH LW, FlZIR,°

struct PodBayDoorException;
void translator (PodBayDoorException consté& x) {
PyErr SetString(PyExc UserWarning, "I'm sorry Dave...");
}
BOOST_PYTHON_MODULE(kubrick) {
register exception translator<
PodBayDoorException> (translator) ;

3 FR¥E 2001 5 EHON](“2001: A Space Odyssey” : Stanley Kubrick and Arthur C. Clarke, 1968) 2>73 ?
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BB TI=YY

Boost.Python Ca2—R%&7v 7T HDIMEZHT 7 = 7%\ DI T 5,

PR —SEERT

Python D/ —%, 22— EDEREE R T 22— VOEFVTHD, N7 —TVDIERIZOWTRE AR 2T
1, Python DF 22—V T /W KVE AN HD,

L2 LA 1T Boost.Python Z > C C+H+a—R& 77 L TWAD ThHD, BNy — A B —T oA A 2 — PT35I
IZEITIUTINTEAID 2 G RZEE IR DT DITH 2> THE X L9,

BT CHIAT TN DTl T %, A R THAEEL, BT — ATV 2N 2EFTHbDET D, (HHEAID)
A Hii% sounds LTI, BLF OIS CHARTZEHI OMEIE 3T Cledb b LT 5,

sounds: :core
sounds: :io
sounds::filters

Python = —WICRICHEZ AR R L, IRDIHpa—RRFETHIOITLIZ,

import sounds.filters

sounds.filters.echo(...) # echolXc++B#k

1 EETT Y S a—REELZETHD, LT DEHIZ Boost. Python Zffi > THKE Y 2— LA B =7 AR — R L7 UE s
AN

/* 77 A ) core.cpp */
BOOST PYTHON MODULE (core)
{

/* ZATZER] sounds: icore NDHDET XTI AKR— T 5 */

}

/* 77 A)io.cpp */
BOOST PYTHON MODULE (io)
{

/* K ETZE sounds: tioINDOHDAE TR T AR— T 5 */
}

/* 77 A)Vfilters.cpp */
BOOSTiPYTHONiMODULE(filters)
{

/* ZEZEM sounds: i filters N b D& TR Ty AR — b5 */

INHDT A NEAL INAVTBE, core.pyd, io.pyd BEL N filters.pyd @ Python JEIRAME RIS ND,
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xE
JEET- . pyd I Python DIEIEEY 2— L CHEH T 20 THY | B IF T4 7TV THD, AT A THEDSH D (Unix D5
A% . so. Windows DEFE1E.d11) AL THLZEL T 2780,

WIZLL T @ Python X r—V HOT 4L 7 MR EEAERL T 5,

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

T7A/v__init__.pylE, T AL 27K sounds/MEEEIE Python D/ — U ThHI L% Python (B2 5, ZDT 7 A/WEZET
HEWR, BT BINC I T DI EBITOZEL WHET,

TR —V OMEFREE ST, =R/ F_E2DIL, sounds % PYTHONPATH |[ZE W CTA L X — T VA ERBIT 528
72 THD,

>>> import sounds.io

>>> import sounds.filters

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

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

b RREZR WL TED3, E97259 2

ZIUT S = DB R AER T D Rech BRI RIS, FREME S 5 TR, MIEER Python DRI, B IEHEAT VM 3
SDTANZEFRHCHNT DA filters /S —DITBMULIZVEAIEED 25573 2 FEHNT CHTEN T/ AR —Mh
[ERTHEZZ S, Python TRo5 THTRE DD ZITAURILIREY 2 — L DT SA AN RET, ELOH THD,

TOWVSTZRRMEDN L E2 6 L 7\ — VB D LIEDW M LT i3 bany, FTIEEY a— VW HEOA T2 A2 #
LT HIEZe 5720,

/* 77 A)core.cpp */
BOOST PYTHON MODULE (_core)
{

/* ZHiZEf] sounds: icore NDHLDET XTI AR— T 5 */

TV 2= LI TREBINLEZZECEBEL TWOEEERRD, 7704 core.pyd ICEDDIET Thd, MOILEETY 2—/1
bRk THD, 2Ty —VRBEEITLL T OIOICE RSN,

sounds/
__init .py
core/
__init .py
_core.pyd
filters/
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__init .py

_filters.pyd
io/

__init .py

_do.pyd

BABREY 22— OWTT AL 7N EER L, ZNEIUC_ init  .py ZIBMLIZZECER L CQWEEEZW, LnLIng
ZOFEBNTELE, 2—PFIFKRDIH 72T core BV a— VO BEBUIT 72 ALZRITHURRB2,

>>> import sounds.core. core
>>> sounds.core. core.foo(...)

SHEEELLIE TR, LLIST init .oy O<IUvsREEITA,  init  .py OAMERICHELIATNELD
TR C2—PRERET I ATEEDTHD, FHDDIT T, LS E%s _core.pyd N core/ _init .py ~FFHIA
LT TR, DEVIROZT—RIT% sounds/core/ _init_ .py ~BIn4 3,

from core import *

oD/ r =B RIRRICAT) . 2T — WL D IOITHLRE Y 2 — VN LB E I T AT 7B ATEL LT,

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

flZH 72 Python B A HHPHEY 22— WIZE S ITBMTELLWVOF b b D, ZOHEThIUL2—WFI2id CHEI%E
Python BA%% D 7313 2305720, CTIEMiFe2 Python B%K echo noise % filters /Sy —VIBIILELY, ZOBEITI G 25
72 sound A7 Y=/ MZ echo & noise Dl 7 D7 4V E%NAFZiE 5, sounds/filters/echo noise.py EVVIARITT 7
ANVEAERRL TR D —REEL,

import filters

def echo noise (sound) :
s = filters.echo(sound)
s = filters.noise (sound)
return s

WIZLL N DfT% sounds/filters/ _init__.py (ZIBINT 5,
from echo noise import echo noise

INTHRDDTE, 22—V IL, filters S —OMO B EFFEICZOREEIZ T 78 ATES,

>>> import sounds.filters
>>> sounds.filters.echo noise(...)
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Y9I LI=AT P+ % Python THIET S

Python DZRIRMEIZEH D2 L12, 7T AEAEM LTIt THoTOAY Y RER G ITBEMTES,

>>> class C(object): pass
>>>

>>> # BB
>>> def C_str(self): return 'COA L AX LA

>>>
>>> 4 AUABEEICER TS
>>> C. str = C str
>>>

>>> ¢ = C()

>>> print c
COALAF AN
>>> C_str(c)
COA VAL AN

213V Python IZFES L,
FEED Z L73 Boost.Python T7v 7 LIc/TATHTED, C+HlIZ point ZTANHDHET B,

class point {...};

BOOST_PYTHON MODULE (_geom)
{

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

}

BIEIT 28—V BT A DT 7 = 7 %5 L geom/ _init .py ICEBEa— R R ETS,

from geom import *

# 5w oo BI%L
def point str(self):
return str((self.x, self.y))

# AUBEEICER TS

point. str = point str
CHTIER L= RTD point AL AZ L AINZD AL NEBEEFHSZLITR5 | ZOT 7=y 7213 2 LRS00 5,

o BMTAEIEICOWT OISOV NP 1222 %

o AEVOTZYITVRBRREINT EBaICHIET S

o FHa A VOMERR/NIRD

o EMHRTENACL T (B =T 2 A AE R LIRNZENTRSN TS E 23— % CHHIRBEI T 52 LAV ATHE)

AR YT Ao CRIBIE SO 2 BT 5280 TE D, Ay RO 7T A TENT D VRl A% 77 22 AFR L&,
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# Boost.Python NI XTOT v FIN=r T AK LTHEHATLHD,
# "point" DR VIZBoost TEZ AKR—FLEZHHWDDH 7 TANRNFEHTE D

BoostPythonMetaclass = point. class

class injector (object) :
class metaclass (BoostPythonMetaclass) :
def init (self, name, bases, dict):
for b in bases:
if type(b) not in (self, type):
for k,v in dict.items () :
setattr (b, k,v)
return type. init (self, name, bases, dict)

# point IZW DAY v REEATD
class more point (injector, point):
def repr (self):
return 'Point (x=%s, y=%s)' % (self.x, self.y)
def foo(self):
print 'foo!'

INTEIRDDRTHID,

>>> print point ()
Point (x=10, y=10)
>>> point () .foo()
foo!

MOFEMRRBEZELT, A AN 7 2% 7 7 7N BSCE &2 D T ER &2,

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

return point(x, y)

ZDIOREHERFITIEOES/RVEER TN, ZEHERS BB LEE DD AT 72BN TUIEN B b EbZEn
£\, =T —RPR—MIF LTI AV DO — R =~ R Fa  ARIDT TV MEE EPabid,

AV IVIZHDBFFRZEERET S

LD T A% T AR —RT DL, Boost.Python 7 /3D /XA JUZINRYDRERI D005, T2 ATV DOHE ENR S iR E
725, TN E/R DD THIUL, class EREBEHO7 7 A M3 EITHELN,

/* 77 A)Vpoint.cpp */
#i ncl ude <point.h>
#i ncl ude <boost/python.hpp>

void export point ()
{
class_<point>("point")...;

}

/* 77 A/triangle.cpp */
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#i ncl ude <triangle.h>
#i ncl ude <boost/python.hpp>

void export triangle()
{

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

}

ZLTBOOST PYTHON MODULE ¥ W% E A7 main.cpp 7 7A/VEAERL, Z D HF Tl AR —REEAE RO T,

void export point();
void export triangle();

BOOST_ PYTHON MODULE (_geom)
{

export point();

export triangle();

INBDT7ANEST XTaAy R A Vo rd 5k i OTEOSELRUA RGNS, LPLATNTEELIRIREDHERF
T&ED,
#i ncl ude <boost/python.hpp>

#i ncl ude <point.h>
#i nclude <triangle.h>

BOOST PYTHON MODULE (_geom)
{

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

C+H7 A7 ZVBH L Python ~D T AR —bE[RIBFIZIT> CWDIGAICH, ZOHEEHELE TS, 77ANTEERH-TH,
T3 —R 2R TIIRH—0 cpp 77 AT DNW TR SA IV BM B2 D121 THD,

TR

Pyste #fii > T/ TR =T AR —FTBHEIE, ——multiple 77 ar a2 THBLELV, ZZTRLEZIDITHEED 7 7 11Z
T kR T D,

FE

BRI —=AT 7 AN AL NANV LTI — Ay =V T B 7— C1204: 2 AT OHIR W E S A — " —T o —
LELTz, IS EITH . ZOHEEHERE T2, FAQIZHHINH D,
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EILRETRE

1 HEEIE

Boost.Python (& Python D/3— a2 2 2 Z N LI A B3R 975,
2HR
C++& Python Z#l A B 5120 DFERR R TT VT 2 2D,

o HEEE, =R —H% Python DAL X —T VX (FATHRET 7 A /L) ZEEEIL . C+TEA L7 Python D HEIREY 22— /1 |
EAVR—NT D, TAT7 V% C++THEX Python DAL H—T = A A% 5.2 52 LT, Python D7/ T~<MEHTE5L9
\ZTHENHE 2, Python 3HIXZIHD T A7 ZVIXIEE @ Python £V 2 —/LERICIZLA L2 720,

o MAIAI, =R —FIL, Python T7A 7 ZVDH T ) —F L LU THEORHT CHTENN T s T 25 E T 5, BE
FOT TV —2a AV T MERER B INT 2805 %,

PR LA AR A D B EE/23E L CHD main () B OGHT TS (Z1LE I Python DAL X —TVREMODT T T L THD)
Python Z D7 07T A~FLIA T A T > Th ., HAIETY 2—/L X C/C++)>5 Python D—R~T 7w AR GEIZ T D it (5
NIZTIETHY  YRIRE Y 2— VO AW T OFT N OB THHZEITIER L TWIZEL,

DIDREINERNT, =D NRA MR BENICH A ENDTA T TV ELTE AR T D, D EVE FIRFII MO JER
TV 2=/ main () ZFFOEITAIREY 7 AV & FRE LR 5020320,

3AVAM—IWVELD 71 VIR E—F

Boost.Python Z 1V 46D 5 D IZ T Boost & A o A —)L | T2 M ENER20, ZOF TIX, BT VETTICEALN TS
Boost.Build 71 =7 bR 35, DT AR E Boost.Python DE /LR LV/DUELD D3B30 LAV, Z0 515 THALIT R
EDALRATHE KL TEDTAT TV NAFVEALE T REDLN ST B T eIt 2ol IELWar A F4 T var i b
RIS PR TEDTLTEAD,

AR

fllOE VR AT K%M H LT Boost.Python °F DYEIRAE /LR T HZ LT SR ATHETHH 7Y, Boost TITARIZIZHAR—RL72
U, TBoost.Python BSE/LR TERWK I RIED 99%LL Lk, LU FORBAZ B THIOE ARV AT LEER L2 EBRE TH
2,

FNTHMOE VR AT LA HLIZWGEIL, LT OB iE> T ojaniZA 7Y a~a —ofilename 21 TRENIL FET
FTROENRA L RET 7 A /AL T UL HRTZOE VR AT L TREIRZEN 303D,

4 Boost.Python D LLR{D/N— a2 & Python 2.2 DA G TT AN T TRY EHMEE /25 X572 LIl ThenE B2 T3, Ll
72735 Boost.Python D iz #ThR TiZ Python @ 2.4 LV RTD /S — a1k L TT AT TORWATEEMESHY | Python 2.2 BL TN 2.3 &4
AR—hLTVBET 100% S VW 7w,
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3.1 EXHMGFIE

1. Boost # AFT %, Boost AN ARDH 1 Hi, 2 2 Hi (Unix/Linux, Windows) % i.J,

2. biamENVRRTA 3% AF4 5, Boost AN AR DH; 5 Hi (Unix/Linux, Windows) & 7.4,

3. Boost Z A AM—/LL7=/1ibs/python/example/quickstart/T AL Z I cd TRENT D, /INER 70l = MilND
%o

4. pjamZEENTD, TRTOT AN —F Y E AR T 5720 MANARE 5 HIOREFICH D stage) 51E A test 11T
EXHEX D, FoT ANDERR LI 1% BAT20 | I3 -—verbose-test | ZiBIIT 5,

Windows D34 bjam DEENILL T DL D,

C:\boost 1 34 O\.\quickstart> bjam toolset=msvc --verbose-test test

Unix SR DL EITRBZEDL,

~/boost 1 34 0/../quickstart$ bjam toolset=gcc --verbose-test test

Windows 1 —H~ADFE

fHEOT=DIZ, ZOTARDFRO DS Tl SAG LR LA DB DH /Ny I AT 2 TIE/RL, Unix AZANDAT oy 2%
TH, ATy aldax  R7ar Ty Ry USNDHEDLGFT THAET 5137 Tho (A~ R ar T NIFII Ay I ATy a
LT U B0,

ZZETOTFNENIEN ST, extending EVIOARTOILIREY 22— /LOE /LR ALY | test extending.py &) Python
AIVTIRESTTANTE TLTWBIET THD, £7-. Python ZFAIATS embedding VIO HZART 7V r—TabELR, &
#42,

3.2 (EAEE-IRE

AL RATGRV A DET— A=V N REIZR RIS E | Boost.Build 73 Python DA Ah—/L{F % fL-O1F HIL TV
WVATBEMEDS VY, biam AL B3 AEHI DRl ~-debug-configuration 47 2% bijam (ZIEL T Boost.Build 73 Python @
AL AR IR 32T R TEL DT O TV O HER T 22872, KL TWD %A 13, LT O Boost.Build 258 42 7
izl e,

ZIVTHRBRIBENR LW AR, LT OA=I A ZUANMIFEIIF L TID AR3NDb LR,

*  Boost.Build {27 %EE/&EIZ Boost.Build D A=V 7Y A

*  Boost.Python |Z[E A DOFEEIZ Python @ C++ Sig
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3.3 IRTHELEWMES

BHTED ! Boost.Python I[ZHEIL TVl UL, ZORE R TUXBLEARICET 522 5, T2a—h 70U 7 7L A% 5H
CCIATTVDFERFTEFRTTHEIE LIV, quickstart 7By =/ MIEH 2 Z T, APLIZOWTEATLEZ 2+ 31T/ L
THDHDHLNN,

3.4 Y7L TACIHNELTERT D

JEETY 2— /L% (Boost T A AR E 22— a9 ND 1 DDV — A7 7 AL TdH5) extending.cop WICIREL, Zh %
extending ELTCAUR—hT DL R L TWDDTHILUX, ZZTRDTLESTHE, LOLAREDLIHBUVNIEF LW
LRHZEZAH, BoostBuild IZ DWW TFELL RS ZEREICHED T E1TH 5,

SENRLIET By = NIBED T AL 7 MIZHD 2 DDT 7 A /L THUIESILTU VD, boost-build.jam ¥ Boost E /LRI 2T
LDIA—ROEFTE bian (I E T D, Jamroot [TE/VRLIZH —7 vtk 75, ZNHD 7 7 A /VIZIZa AU Me KEICENTSH
HZOT, BEIIRGRTIT THD, 1L EAORFFICITIERL TWE &2, DL XU STFIERTE 1222 AR 7T
bjam [T L2V,

TaCIIMDBEREEETS

Boost T A AN E 2— g B ERAELLRWEY 2o aY 2 /e E 2o OB AT Icar — LW BH 277 A4S, BTk D
NZT B,

1. libs/python/example/quickstart/7 AL 7N EEKEFH LT AL IRIZa’—T 5,

2. boost-build.jam BLV Jamroot DHFTAL—(ZIWT, 77 AL DT TH K /S ZAZERL (AR TR0
~—JLTdhd). 77A/VI 1libs/python/example/quickstart 7 AL Z N NDITTLDEETICH o 72 & & LAEEEIZ Boost
TAANE 22— ar Z T IR E T 2.

%l z ﬂf7°ﬂ°ji7]\é"/home/dave/boost_1_34_0/libs/python/example/quickstart B /home/dave /my-project <~

BENL7=L9 5L, boost-build.jam DIXHID /XA

../../../../tools/build/v2

RDOINTEES D,

/home/dave/boost_1 34 0/tools/build/v2

F7~ Jamroot DEFID /AT

WDINETT 5,
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/home/dave/boost_1 34 0

HLW—RIPMIEEBMT E20BRET7INVDRFEEERTS

VR 22— VM AIRALT TV r—aOENRIZHERT7 7 A4/)LO 4 Filt. Jamroot WIZZ 1L E 1

extending.cpp. embedding.cpp DA W RTEL, K7 7A/VA DRIRIZIEAZ ANDOE SV TUIZRBR,

-+ filel.cpp file2.cpp file3.cpp -

WARIRIND  V—AT 7 AV DA I ZEFE LU Jamroot NO4 Bila#wEE L T Boost.Build (2@ %145,

HREDS1—ILDRHA2EET S

PLIREY 2— VOLARNILL T D 2 D TRED,

1. Jamroot N® python-extension [EA& D4 i

2. extending.cpp PNCRBOOST PYTHON MODULE (Z{#L7-4 Hil

JEIREY 22— VDA Hij% extending 225 hello ICA B T 5HI21L, Jamroot ZFREL TIRDITE
python-extension extending : extending.cpp ;

UTOINEET D,
python-extension hello : extending.cpp ;

F77 extending. cop ZHREL TIRDITE
BOOST PYTHON MODULE (extending)

LURDINTEFE D,

BOOST PYTHON MODULE (hello)

4 L AT L= Boost.Python ZA/ Ab—ILT S

Boost.Python (X (v X AV —FA4 7 F) L33 EBNZ T SANV BB 2T AT TV ThHDHT=8 =—F X Boost.Python 71
TV RAFVOY—E AR D

Boost.Python 747 7Y D/ A FVaE@ICA L AN— /LT DN H LG5 Boost DAL AR % RAVUZZOVERTFIEL —EY
DINDIEAD V—=AIPBANAFVEE VR T 5554 Boost D42/3AF U Tld72< Boost.Python D /XA FU7ZIF NV RSNDHED |
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biam Z--with-python 7% (HDV ML configure IZ--with-libraries=python 5% ) E3 L L,

5 Boost.Build Z58E9 %

Boost.Build DV 7 7L L A =a T )LIZHHEE0 . EAR AT LA TR H A RERY — VT A7 T DIg EITR— LT 4L ZR)3D

user-config.jam CT{T9, user-config.jam Z1ER FmIEL T Python DLE), ~F DAL T N—R TFGATZYDV L TITDNT
D J5{E% Boost. Build |ZF5 E T DB H7) 3 LIV,

Unix & OS ®a1—¥

Unix % OS Zf#i L T3V Boost D configure AZU S M gL 256 | user-config. jan BAEMSIVTWD AT &5,
Sconfigure/make ¥ —47 2 AW FL T Boost.Python D/ 3AFURE/LRSFLTWIUE, user-config. jam (FBZFHIBEIZIEL
VRREIC 25 TNV,

Python % MEHER2 | TE TALUAR— /L LT=D THAUX, FFITITHIZEIT/2VY, user-config.jam C python Z 5% E L TUVRU (2
> Boost.Build 7 ¥ R 74 T--without-python ZFFEL TRV D THALE, Boost.Build i3 HBEIIZLL T EFAMiZ2 & 4AT
W, Ieb Y172 85577755 Python % B BIIZEEL I,
import toolset : using ;
using python ;

T LZDM T ADIE Boost.Python D70y =/ N7 7 ANV LT- 557210 Th 5 (Bl 213 quickstart D F{EDEHIZHID

TaY NS RENLGGE) . lRlZaL 234V LTz Boost.Python /SA VIV 73585515, RIS TR/ NMEDOBELA
W Cuser—config.jam &y 7w LT UL 57200,

5.1 Python DERTESIK

Python ZAE 5N\ — a2 A L AR—/L L TWHE5 65X Python Zil 5 TRV HIE TAUAR— /L LTE 5B 1E, LT OB FTRER 5|
EOWT I, F21E T X T% using python (IZEZ 72T IUTRBI2 WA REME 3B 5,

version i 9% Python D/X—ar, (APx—) (w4 F—) OBATRITFESRN (I 2.3), BT ~vAF—3—
Ta B TUTRERW (2.5 1 TR , EE D/ —T a2 D Python A Ah— /L L7256 KIRI
version 238 W& RIREZRME— D F [ k72D,

emd-or-prefix | python A2 % —FVHAHLEN T 5~ R, £721Z Python DTA T TV T 7 A VDA v AN—/LEEEARE, =
DsRFTA=Z2OMEHIE, )72 Python AT AIBET 7 AL DRNGEIZIRET HZ L,

includes Python ~># D#include /XA, i@, version & cmd-or-prefix O P SANHEHIS NS,

libraries Python 747 ZVD/3AF U~/ A, MacOS/Darwin Tl Python 7L — AT —27 D/RA%PEL TH I, BH
version & cmd-or-prefix 235 BI7a S AMHEHIE LD,

condition FRE 954 1%, Boost.Build 23# H 9% Python DFXEZIRIN T HEEZDE /LR EIZ~ T L7- Boost.Build

5 Windows CHR—ALTFT AL 7R EHERTHITNT, 2~ FF a7 vy 4 R CECHO $HOMEDRIVE%$HOMEPATHSEZ AT 5,
6 configure lTHR—AT AL IZRIZHDEEIFED user-config. jam T2V, (HAVUE) o T v 7 B ERR L% T LEEXTS,
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IRTA=ZDES TRITIUTRBR20, FEMIZLL T Of% JLK,

extension-suffix | JisR e o — L4 DEDOT 7 A MKIR T ORNTBMNT DL FH, 1ZEAEDHE | 20 51 5EE AT 20203
720, KIROBGA . O ERZM 32 D1% Windows (23 T Python DT Ny 7 ENRES—7 Y MIT 5
BATTTHY, <python-debugging>BEREDIEICEESWTHBIICR ESND, LLRNREA 7L 1O
® Linux D7 4 ARJE 2—a> (Ubuntu Feisty Fawn) Tl python-dbg | 3FFERREE E ARSIV TERY , ZOFED
PEBRFFAE L7220 U260,

5.2 {4

LUF OB IR SCF/ N CF O IR0, BRI EH A EE THD,
Python 2.5 & Python 2.4 D &AL AN—/L L TWAE | user-config. jam ZIRDIHZLTIL,

using python : 2.5 ; # MAEFD/X—T 3O Python ZHNIT D

using python : 2.4 ; # python 2.4 TEVRTHYAEIL, python=2.4 %
# AT RIA BT 5,

BN D=2 RE (2.5) BEEE L7825, Python 2.4 [IZOWTE LR T58E 1T bjan 22 R T 112 python=2. 4 ZIB 1T 5,

Python %3l CTIRVWGATIZA LV AN— /L L CWBIGA . emd-or-prefix GlIEUTA L X —TVE DR % H2 530,
using python : : /usr/local/python-2.6-beta/bin/python ;

FeE D> — -y Mt U TERBI O Python E/LRZEWTWDYGH, condition BIEUCEDY — /Ly M B2 5L 80,

using python ; # BHOY—/L¥y MTHEH

# Intel C++Y—/LE& v KN CTEH

using python

# version

c:\\Devel\\Python-2.5-IntelBuild\\PCBuild\\python # cmd-or-prefix
# includes

# libraries

<toolset>intel # condition

Python ®Y—R% X7 m—RL, Windows [ CY—ZbHiali i fii& [ Python 723w 7 [V RO A E VR LIZGE | IRO K
NTTDHELNN,

using python : 2.
using python : 2.
: # includes

: # libs
: <python-debugging>on ;

: C:\\src\\Python-2.5\\PCBuild\\python ;

5
5 : C:\\src\\Python-2.5\\PCBuild\\python d

Windows TE/LR L7z bjam T3, Windows & Cygwin D H D Python YERZE VR « T ANTE DL user-config. jam &ty
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N7 T %, Cygwin D Python A2 AR—/LIZX LT condition 5l#KIZ<target-os>cygwin ZPET 72T TLU,

# Windows JiK
using python ;

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

EVVRYZ T ANZ target-os=cygwin &< &, Cygwin iR® Python TE/LR M Thoid,

bjam target-os=cygwin toolset=gcc

oD )5 1 CHIRFRICEIE T HE S (Windows A Python %4 —/4 > MZL T Cygwin ili? bjam Zf 3 5556) 73, AR
KR TR DI A B EDE AR5V — /LBy bOYR—MUINTBHHIHTZ,

Boost.Build 23% —%4" v bR 25 FIERRK T, E/VR) 7 ZAMIZERICAREICL 2T IR BRN VS ZEICERL TV
EETD, FlZIE, ROIOTHLHET DL,

using python : 2.5 ; # W D wWindows E/L ROLE
using python : 2.4 : : : : <target-os>cygwin ;

LIFOGETE RS o7 =205,
bjam target-os=cygwin
RPVIZ, 2HESBEDRDHD,

bjam target-os=cygwin/python=2.4

6 Boost.Python SA73UD/INA(FUERIRT S

(Boost.Build {2 HEBNIZIELWT A7 ZVEFEEE, Vo7 SHHRDVIT) EVR KA D Boost.Python 747 ZV a3 58545, £
NEV T D03E 2 DB D, Boost.Python /A FZITEN R EFFIR D 8D, 77V — a2 AZG 0 THEREL TRIRLZR
JAuEenian, #

6.1 Bigg/ X151
BITA7 TV R TRLILIED B B Th 5,

o ExzonimY— By TCEARLETRTCOPIEEY 22— VN, FAT TVa—ROHE —~Oar' —&2# {4 5, °

7 <target-os>cygwin #¥EEIL gec VL EED<flavor>cygwin 7 HEBEL XN CTHHZEIZEE L TCVZEE 720, MinGW GCC b
AV A= LTODHEE, WEZH R DRI T e b,
Boost.Python DFFIIE /LR EEIE LR % X BIF5 51k : Windows D55 Unix RAO%E

9 FEALD Unix/Linux 277y 74— L TIIBIBICHAFAA A TV 2/ M T 570 | Bipdar _AFY — by NCE AR LI LIRE
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o TATIVNFHERL PANINE END, TR TCOILREEY 2 — VR HE—DL U AN EZ G T50C, HoEIIZH
IANTEYRBEE Y 22—V C Python ~ZJ AR —KLTe I TADA L AL A% BIDFEY 2— )L T AR — T B~ 3
ZLIRTED,

6.2 FRE9/81F1)

LT OWT D85 13 Boost. Python DFFIZ7A 7 7V H 32003 E@ U Th b,

+  Python ZJEGEL T\ T, BIMICHEAGA AT HEBRE Y 22— /L Cthod Boost.Python JEARE Y = — /Linb il 32 B D72
ey ZR—RLTEY, HOZNLOMTaT T4 7 FVa— R ERSN TR WG A,
s Python 27 7V —a AZHAGAA TEY DL FOWFANDEE,
* MacOS 7> AIX LASk Unix % OS 22— v MIL TV T, BIIZEE A A TZILIRE Y 22— VIS EAT R RET 7 A /L D
—EBT& 5 Boost.Python 747 TV RN B2 5 B4,
o FRIET TV —a B D Boost.Python HEIEE Y 2 — L 2RI 7 L TEY OB R IAAT
Boost.Python JE3EE Y 2 — /LN EFIICY L 7 UTA YRR EY 22— )L T/ AR — U= R 4 alGECHL R WA (B
DUVNTEDI)

7 #include IZE89 5 &

1. Boost.Python Z i 5270/ 7 AOFFREN TEEE #include "python.h" EEEXTZIIRo726, fROVIT #include
"boost/python/detail/wrap python.hpp" ZfiHH L, 299 5HZ LT Boost.Python Z{fi - 2DIZ B2 D)
DHFRNHNE 4 (LB D (2D D 1 SEIREITRD)

2. wrap_python.hpp ORIIVAT ANy Z %A 7 —RURWEOEER L, ZOHIBRIZFEFRIZIL Python IZE5HDTHY |
LV IEMICIE Python ¢4 XL —FT 4V 7Y AT LAOMAEERICESZLD TH D, M
http://docs.python.org/ext/simpleExample.html'% F.J,

8 Python DT /3vJE LR

Python | 345%:72 [ python debugging | 5X E CE/VR 5L T, JLIREY 2 — VOB EIZL> THEFICTA MR TF =/ X
I~ /b A (instrumentation) 2B CTED, 7 Ny 7R EMEN T 57 — 2 IEITBIMD AL XD E A TWNDIZH | python
debugging ZH L7z Python EITHREE AR Z, BN ETICaL AN ULIETA T TIRIERE 2 — Ve ELITHER T3
X TERW(ZOHLFIRTHD),

EVa—/ V% [El—® Python A > AKX L A TFHEAIAATE L& F I H 22 Boost.Python 747 ZVDar —2 320 ENTIERV, £hbona
VARG HMEDBHD ABIZH L TCNDDTHIUE, 2 2DTATFVTE AR UIRIREY o — VIS AR e O T, BloT47 5%
ERLRWIEINEEL, 5 TRIFIUTIEIEE Y 22—/ L Boost.Python (377 AL AT U NER R B2 KiBELRDME LR, i
D DD e T DHEBREIT> TS ADBWIUZTENTHD,

10 FR¥E  H AFEFRIL http://docs.python.jp/2/extending/extending.html#extending-simpleexample (Python 2.x DYGH")
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Python DY /LR 4 51T RIHED ['python debugging | ilIZIEE A E D Python 7 A AR E = —a TR iEN Tl o3 £
HOE VR E 2 —FIZHREIL 7272\ D T, debug EV/LR (BEE) 1235V T python debugging % H BYHIICH 2N LT D2 L1320, R
DYIZ python-debugging EVIOFFRRE LR 7 o T 02 HEL CTBY, ZhWAEH T 0L@E 0727 7 atyh o VARV INE SR
NWIELWIATZURY 7 e U CRIRE NS,

Unix 5277 M7 4 —ALTlX, 773y 7 i) Python O 7 — X4 1&E 1% Py DEBUG VU RN ERKLILEEZORMERAEND, <D
Windows 2> /XA 7Tk, 7V 7 oty ¥ hL pEBUG (11T TE /LR T 5L, Python IXBEE Tl Python DLL OFFERT /N7
WM~DVy 7 &8T5, 2D AL Python D F L ITHNZI<HY 51720 D THSHD T, Boost.Python IE
boost/python/detail/wrap_python.hpp C Python.h & A7 /L—RK925LEHE BOOST DEBUG PYTHON BEFHINDHET
O, —HFAIC DEBUG & R EF#IZT D, #Em & LTIkl python debugging | 3 & % C Boost.Build % ffi FI L 72 W 35 A 1%,
BOOST DEBUG PYTHON MEFHRIN TWDHDEMERT HZEThHDH, £ T/l python debugging (X #2722,

9 Boost.Python Z7XF¥ %

Boost.Build DFE 272 T ARAAL — e ELEDHITIL, Boost 7 A AR E 2—39® 1libs/python/test ¥ 77T 7k T bjan
ZRLEIT D,

10 MinGW (8 & U Cygwin M-mno-cygwin) D GCC A—H (39 5FE

Python ® 2.4.1 KV RFTD /N —T 3% MinGW @ 3.0.0 (binutils-2.13.90-20030111-1) KV i DS — a0 THEH 355515
MinGW A #i/3—32 D Python 74 7 ZVaAERR T A2 FE 0385 (Python |24 & DH DX Microsoft A#LDY L A1 TULMEIEL 72

W), [Python £ 22— VDAL A=)V IDTHLIREY 2 — /L DO ILR: /N E T 83 | — Windows T3 Microsoft 2L /3 AT %

S TELRT DI OEICHEV, 1ibpythonxX.a FERK T 5, XX 1EA L AR—/L LTz Python DAV ¥ —/N—Tarbv ) —
W=z &5 Thb,

11 Unix RFNDT T b7 4 —LTld, debugging python &BH#Z 7 Z V1% Python DE /LR E T--with-pydebug ZiBMTHEE VRIS,
Windows Tl Python ®F /3> 7 hfii%, Python DFEL7RY —AT—R T fANE 2—3a 0 PCBuild 7 7 4L 7RI Visual Studio 7
7= 7RO Win32 Debug] % —7 v b A KRS,
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JI7PLOARI=aF I

avtFh
CallPolicies a7k

[XC®HIZ

CallPolicies 2> Z 7 hDE 7 /L(%, Boost.Python 34 % L 7= Python DFEONH LU AIHEA 7 ¥ =/ bOIRS EE\ A | BISo AL 3B
BARALZDES12T7 9T Ue CH+A TV =7 MR U TREML T 2 DI T 3%, LLUTF D 4 SDDIRDERNE 12T 5,

1. precall — 7y ULIcA 7V =/ NBEFEOHHEAUSHITD Python 51502 7 /L D R

2. result converter — CHERDIEDILER

3. postcall — Fv I LIA T V= RBEOMH I T4 D Python 5144 7' /L L ROEDE HE
4. extract return type — 5XHNIL T =F AR UG ROIEO B %l 3% A% B%K

CallPolicies D&

Z—PRECFEONH L AREA 7 Y =/ N THEEL O CallPolicies &7 /L& I AT HEIZ 35728 Boost.Python ® CallPolicies 77 A
T T —NIFIRINCE AT R MR B E DA L X — T 2 AR5 T D, ZDOA L H—T 2 A A TE M ATRE/2 T 7 L — b5 %K
Base BV, BEEI default call policies ThHD, IBEEINEST, Base D precall BT IO T 7L — R 5272

precall BAEI OB T EI, Base D postcall BEIILVAMUID T 7L — D postcall B LVETIZE N ELD, KV
N OT T —RT result converter NEZ26NT-%A . Base TH X2 result converter X EEEEINDB, BT

return internal reference &R,

AT OEH

CallPolicies >t 7+

LLUF DT x 14 CallPolicies DET /L THDH p DA T V=B, ald Python DS T NAT V=7 Nt d pyobiject*, r ik
[P | ROEA 7 V=V N B B9 % Ppyobiject * 2R T,

= il R TATR

x.precall (a) bool ~Z AT HE PRI false BE U PyErr_occurred() != 0, ThLL
M true,

P::result converter ResultConverterGenerator D€ 7 /L | [ TAHHI7R | RVEA 7 ¥ =7 M AT %5 MPL O BAIH AZ B
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2V i MR- TAIR

5%,

x.postcall(a, r) PyObject*’\BﬁTﬁﬁfﬁE KEERIX o BLO PyErr Occurred() != 0, 5] 4% 25 H

Tho ThIZRE R LRITHIERGRN, SN HL
r ZIRSIRNGEITZ DB R T M Elb ST e b9
MOEFLTNDA T V= MR A ITZ DB AT -
ARSI IUTIRBIR Y,

Pi:extract return type | Metafunction ODET /v HRblee 7 =F ¥ b RVEDOR Al <2 MPL O HLIH
Metafunction, BEE Tl mpl: : front MHEH 45,

CallPolicies D€ /LIX CopyConstructible THAZENERIND,

Dereferenceable >tk

[FLHIZ
Dereferenceable Bl DA L AH Al Ivalue ~T 7 B AT HRALZDIHHE I TED,
AVt OEH

Dereferenceable At 7+

LU F D3 T 114 Dereferenceable DE T /v x 13 7 DA TV =7 Mt , F2RAL #1334~ T Dereferenceable & 95,

X TER BEEDET47A

get_pointer(x) pointee<T>: :type* A4 A[HE s*x MXILIRA L H

Extractor a>t 7+

[XC®HIZ

Extractor [, Boost.Python 73 Python 47 =7 b6 CH47 V=7 N i T 2D 35277 A Th 5, 8RIIZIE, st
#9722 | Python JEHRAIZDOUNT from python B ER T HDITMEH T 5,

AT EH

Extractor >+t 7+

PUF DT x 13 Extractor OE T /L, a X Python 47 V=V MDA AS L A% 3T,
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# #l e TAIA
X::execute (a) | gk yoid HIH 5 CHAT V= M7, execute BIMIZZ EERL TTRSAR,

éa.ob_type 2yTypeObject** PyObject EL AT UNAEHa/A T VI D ob_ type T4—NVRERRT,

ffHLIZ S 9 &, Extractor D execute A NILHEFRLD/R, Python 47 V=7 Mil% 1 72T 518U EAFFIBIECCAR T U
725720, Pyobiect NOHABRIRELTZ (1 2H U VEWTRWABIRICHD) B 5L pyobject EL AT U RNA 72 POD At 2
@ Python A7 ¥ =/ MUIZ & Fnb,

HolderGenerator At 7k

[XC®HIZ

HolderGenerator |XF DB DA AR A% T UT- CHITFAALL AR APAREF T A0 058 Ul %K 4 B IE AX B #r
FATHD,

AVt TEFDEHR

HolderGenerator >tk

PLF D% T ¢ 1% HolderGenerator DFEF /LA x 13752 5 F4

= =
G::apply<X>::type | My O} 7= VMR TED instance holder D HGYRETT A,

ResultConverter/ResultConverterGenerator Atk

(FC®HIZ

A 7 2%} 9% ResultConverter (X, & T O C+HRVE% to python BT HDIZED AL AL APMER A HERTITH D,
ResultConverterGenerator |, C++B25 D ROERI A 5.2 Hiv iz L& IZZ DRI %HT 5 ResultConverter %39~ MPL (D HLIEH A% B
¥ 2 T%, Boost.Python |Z351F 5 ResultConverter |3 —#¥AIIZTA 7 TV DIEHIFL VAN R L Gl bl B #as 2889703,
LI ANZ L WERZRS HYD 5,

AT DEH

ResultConverter a>t 7+

AR OFE T ciI3B R 5 ResultConverter, c 13 c DA TP/, ¢ 1FB R DA T V= a1,
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i} BT ATA
Cci COAT VI NAEHA D,
c.convertible () |y, ~Z5Ha I HE R DB Python 47 ¥ =7 M~ DZEMAN R AT RE/R B3 BT false,
c(r) PyObject* ~EHAATHE | r IZxHE 77D Python 47 Y=/ h~DRALH, r I8 to python BN A[HE R

1% 0 T, PyErr_occurred |d3F 0 ZIKTILT THH,

c-get_pytype () | PyTypeObject const®|Juoyghf|itiiid % Python DAY x s haRAL A7 0, K2 AL T —
TarOEMIMERT 5, 0 ZIRLIZG A IR 2 A T — v a W TARSI L
13 object 12725,

ResultConverterGenerator A~ 7+

VLR 02T 6 1% ResultConverterGenerator % | r 1% C++E8% o =0,

= B

G::apply<R>::type RIZ%I 9% ResultConverter i,

ObjectWrapper/TypeWrapper 3>t~

[XC®HIZ

Python 47 V=7 N @957 F AL Python ADHE LAV R—r BT A5 RKBLTH, 2 >DOa T M EFRT D,
AT EH

ObjectWrapper a>vt 7+

ObjectWrapper 27 hDET TN T 7B ARHEZR LK T AL L T obiect ZFFD | FiER 7RG OR LI E A N EEEL
(T TV —=RARBEHTCHLIEN L) I LA RE 2 1775, VAR R H &) TypeWrapper ThHhAHS 54 BRVT,
ROASFIHIFO U AU

x.some function(al, aZ2,...an)
I FERIC B~ T 17 A% H o,

extract<R>(x.attr ("some function") (ocbject (al), object(aZ2), ...object(an))) ()

R 7% TypeWrapper T 55515 IRVMEDRUTEHELL FICLOMEEET D,

x.attr ("some function") (cbject (al), object(a2),...object (an)) .ptr()

(LU FoEES B, )
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TypeWrapper a>+ 7k

TypeWrapper |1 % @ Python D% x b—{kL72-7= ObjectWrapper D& Bl Tdh5, TypeWrapper EL T T 3B HETHE,

T(al, a2,...an)
LG ERa AN 72 0L, LR IS 355158 C x O LT R 2B T2 LD 147 Vo M55,

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

Ty 7 LT CHHEE DB, HDVNT extract<>DT 7L —Mg | EELTEA LIS G 7% Python BUDA L AF L AT20F
B~y FTHEHIREIND,

xEE

ROEDHLAS TypeWrapper T D555 DRFRIL AL AN BEBOMFOH LB ANIAS R E L T RSN A T V= 7 MR B 72 R D
Python 47 ¥ =7 N EHIL CODRIEEN DD, ZIUIKIROS G RAZ2 ST/ 5720 (B0 G OFE R, =7 — 0334T
REICR S D56 DEVMOB LD L5 E LB D LIBWI AL TT2) , 20X e IHHBIEL T, dict DAL /SEIHK
items 2N 1ist WIDA TV 2 VbR TZEICHEE L CWEEZW, & 22— R2D dict DIRAETI T A% Python NTEFRT D
k\

>>> class mydict (dict):
def items (self):

return tuple (dict.items (self)) # ¥ 7 /VZ&ZIKT

mydict DAY AHX L A dict DAV AFZ L ATHEHDH7O ., 77 L CHEROSIHELTHERTDIE.
boost: :python: :dict I& Python D mydict AT V= 2T HD, ZOFT V=ML T itens () ZFFOH &, FEFRIZ

IZ Python DX 7' NV aARFF LT boost : :python: :list DAV AF L AWRIRD, ZOFT V=N CTHET T 1ist DA R (Bl z 1L
append % B HAEOEME) 354, [MILZE% Python TITo7235G LIRIBRO B B & HIT5,

EKEIVR—RIK
A4 <boost/python/class.hpp># & U<boost/python/class_fwd.hpp>

[XC®HIZ

<boost/python/class.hpp>ld, T —HH C++7 7 A% Python ~TI AR —hT LD DA L H—T A A% EFeT D, class_
IIRAT T —b e E S, TO5 LTI AR — T BT 28 Th5H, 7~ init, optional BELWbases 2—TAUT 47T A
TV — My AR—RL, 2Bl class VIAT U L — kA G OE TR T 5,

S =

<boost/python/class_fwd.hpp>lZid class VT7AT L —hDIATEH S 13D,
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23R

class_<T, Bases, HeldType, NonCopyable>95X 7> FL—Fk

51 515 LTI LT CHARUCKEIS 95 Python 77 AZAERKT 2, 51T 4 DH5705, MELDIZ 1 ZHRIE T THDH, 3 >DE
W& AT BEZ2 5 1 BT E DESARMERF T XL, Boost.Python 1351 5 DM HAEEN A k-5,

ZFRLLRNC =7 2R — |
LT ®D CHEEIT A
# &~ B & T+ 2

bases<...>Dk L, 12

T T LT T A VAR RINDE O BB ET XM /e
FARZNZIN~D from python A EET D, %
HEAY70 & JLIER A B IZ DWW T, BRI IR R SN2 T v
L7z BAV AR AN T ~DEME BT 5,

T —5 % | Bt e TAR BERE
T 75 A T T FTHITA,
Bases bases<>

HeldType T TOIREITA, EF T DAV ARG A EF O L& £kt % | T
pointee<HeldType>:: |\ o¢ #%UM3 return internal reference 20
type BTN T OUREZ T Coiipolicies - 412 Python ~ZEHL 7= 2% | 7 A
A CHS Dereferenceable |y 472 245745 Python 47 Vw7 b~ FBRITHLL:

S AR TET B SIS 2.

NonCopyable |5 2 5y 7= #} & |TDAAFLRAEIE—F 5 to_python KD [ Bhf7: | Poost: inoncopyable
boostiinoncopvable | wesin itz g ASAMT SR AT fEARDE —ay AT | ESMORBEOR,
R e L T S

HeldType < 749X

1. HeldType W TMHIREL TWBEE, FOTIAR—RL 723 AT XL, HeldType A AKX A% Ff-D Python 47
VxR EIIE YD pyobject A H 1 HIBUITZITIGARTITRB20 (B . ZO5 180T def (init expr) [T
S5 init-expression |21 E F4F T O Python A AX L ADMEKENHEE 2 —F DRIRAVICTE ST LB, ZDA
T A4 AIZED, Python il TA—/N—F AR5 C+HHARBISL Python 47 = 7 NI T 7 AR REL72Y | Python D AV
R2SFEOMH LRI §EE 722, Boost.Python X HeldType 51#A R T 57> 7 Lic CHEEEIZ T DT T LI A AZ L 2%
T e DGR B BRI R 5,

2. Boost.Python |Z T DTS LIz A LV AX L ADS HeldType MDD B EL THE T ZEERDO TNDHT®H, HeldType DA~—h

RABERETHIETZ—HIX T ~DAY—IRA L ZEZTEDHEZAIZ Python D T A LAY AEEST ZENTED,
std::auto ptr=°boost::shared ptr<>&WS72ROMAERET AT D element type MAFF DA —RRAL#
X B BIAYC TR —FS4LD, Ppointee<HeldType>ZFFERLT DL T, DA~ — R RA L ZHIG PR — RS D,

3. ED1Tl~_72EEBD, HeldType I T DIRAEFRNI T HAY—NRA L H DA HeldType DI AR —K LIz AT

12 TZENLANZ =7 AR =R L7z LI bases D4 BIZDOWT, class <B,

class <Base>("Base");

O PHEEE B TRIT IR BIRN SV E R TH D,

class <Derived, bases<Base> >("Derived");

13 FRE std::shared ptr(C+11 L) S BB R —R S ET,
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JHF_TT pyobject* &5 1 5IEEL THZRITHITeD720,
4, EFE 1 BIO3 U TC2—H L has_back reference<T>HFFR LT HIET, T BEDH 1 515 THH pyobject* T
WM EESNDZ %A 7 > a HRE T&D,

class_95RTVTL—rOBE

namespace boost { namespace python
{
template <class T
, class Bases = bases<>
, class HeldType = T
, class NonCopyable = unspecified
>
class class_ : public object
{
// BEED  init AHMT a2 RT 2 H
class (char const* name) ;
class_(char const* name, char const* docstring);

// BEETRRW  init ZEETLIaANT X

template <class Init>

class (char const* name, Init);

template <class Init>

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

// B0 init B O AKR— K
template <class Init>
class_& def (Init);

/] AV ROEHE

template <class F>

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

template <class Fn, class Al>

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

template <class Fn, class Al, class A2>

class & def (char const* name, Fn fn, Al constg, A2 consté&) ;

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

class & def (char const* name, Fn fn, Al consté&, A2 const&, A3 consté&);

// AV v R%& static LTES

class & staticmethod(char const* name) ;

/) ERT O AR— |
template <unspecified>
class & def (detail::operator <unspecified>);

/] EDRMEDEE
template <class U>
class & setattr (char const* name, U const&);

/] T—H A NROTY AKR— h
template <class D>
class & def readonly(char const* name, D T::*pm);
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template <class D>
class_ & def readwrite(char const* name, D T::*pm);

// static T—H AL ROITT AKR— b

template <class D>

class & def readonly(char const* name, D consté& d);
template <class D>

class & def readwrite(char const* name, D& d);

/] TassT 4 OVERL
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 consté& fget, Set consts fset);

// pickle ®HHR— bk

template <typename PickleSuite>

selfs& def pickle(PickleSuite consté&);
self& enable pickling();

class_95ATUIL—bDAV A4S

class (char const* name) ;

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

template <class Init>

class_(char const* name, Init init spec);

template <class Init>

class (char const* name, char const* docstring, Init init spec);

B2

name 1% Python OFE 1 DA it T AN L7203 > 77 ntbs, docstring 73 5- 2 H3VT2 85613 ntbs TZRITFHUTZR B2\, init_spec
WEZ N6 R E#  no_init Iy 1 EABNEDSHD init-expression DT IHTIRIFIUT LB,
R

4 il name @ Boost.Python §LHE7 7 AZARFFT D class A7 V=V N 5, BIEO AT —TIZBW RN name ZHT L
YEBRI T A HAET D,

* docstring NG ZONTGE | EOMEEYLRI TAD__doc BIEIZHAFET D,
* init_spec M no_init THDIYH . # 1T Python BIANZEIT D85 8K72 init  BIBEANT D, LA DYET this-
>def(init7spec)%Emptﬁﬁj7ro

o init_spec WE-ZHIIRD TG | this->def (init<> () ZFFOMH T,
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ik
W T AL AR ZEAEET D init  BHET AR —METICT T U A SR IO e s TR AT S, 1<
DA LT —ERETHNBLD . class <>TLANTIZNTIL ARG/ 2B A TS,

HS5RToTL—b class DEERI

template <class Init>
class_& def (Init init expr);

BH

init_expr 1X T EHARIEDB D init-expression DR,
R

Init DEEIRPEIARE P ZNZIUCOWT, PEBIEEL TR MAIEIRI T A init_ (...) BEOZEERLBINT D,
AERENEZRE L EEHEIT. ROV~ T4 A0S T init_expr OFERH LAV —Dabt —%4 L T HeldType DA T V=
I NGRS D, nit DEVE/LBESAFED I B OH O NEOMZ AL TEY init_expr 28 MEDOF —U —RERFFL TWDHETHE,
HLEEROIID N- MO 5K fE SN D,
RYE

*this
ik

2—PITTFAD AL ANTG T B %45 52 Python ~TJ AR —RTED,

template <class F>

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

template <class Fn, class Al>

class & def (char const* name, Fn fn, Al consté& al);

template <class Fn, class Al, class A2>

class & def (char const* name, Fn fn, Al consté& al, A2 consté a2);

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

class_& def (char const* name, Fn fn, Al consté& al, A2 consté& a2, A3 consté& a3);

BEH
name |3 Python Ok
* al 73 overload-dispatch-expression DFERTHLHLG A HNeDIX 2 FK B OWRXOATHY fu 1T5IEEN 41 DI K51
ELFRICTHDBED AL BN DIRA L ZTIRTIUTIRBT200,

KL 7=D3>7~ ntbs,

HR

Fn OBIEARIBIOBFRE P 2N Z U ONWT, ZORIN Al OF/NFIEE THDLOND, JEEZ T A name (. . .) AR D
ZEERDIBINT D, ERENTKZEERIL., al O LAY —Oat’—%2E L T al O call-expression % P L EH 1T
O, Al OB ERBEEFFOREOLON NHORZA L TEY al 1M EOF—T —RERFLTNDHETHE KL EERD
JeBHD N - MAED 51 BUME S D,

o ENLSNOGE | L TAYYRDL EERE | DHEET D, Frnidnull ThHho TUERBAW,
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o MNBEERA LA THOGE . B 18151T U, U cva. U cv* U cv* constaDWT M (T3 u* [ZEH A RELT°5)
TRATIUZRBIRN, al D35 a3 BEZABICSE . TRPBEEDIETE Tho TR,

o EREUANT fn S AL SBEADRA L ZTHLGE . ZREIT 1 2 DA EIES T A TRITNIERER, al 175
a3 NH526NTSE . TRPDEEDIEE CThoTLU,

o ENLSDGE | Fnld cbiect MEDIRAERTRAFIVUZREIR, al D5 a2 D EZHNT6E. TRO 24TH ETH
HEBEDIEZE THH-TI, fi NFEOH L A[BETART T 57200,

A B - B A SR

docstring | ntbs EIFFEROZEERA/ VRO doc BIEICHIEEND, ZHLATOS HER TR F =
AT =2 ary LFHNIRH 2D TOWDIGEIL, BT 2 LFREFLWVRFa AT —ar
SCFHNNZ B IEND,

policies | CallPolicies DFEF /L FEROZEERA YROMENHLRY Y — L Tat =S5,

keywords | iy D HI B A EA HZEMN | FEROSZHERAY Y ROMOHUARY S — L Tae =Ml &5,

MW EERET D

kevword-expression D& 5,

RY{E
*this

class & staticmethod(char const* name) ;

=2
name % Python D5

R
BEFED 4 | x D@ E% Python @ staticmethod (x) FEOVH USSR CEHLT 5, UiZA RN THDA T I NS0

ZEEFRET D, ZAUTLL T O Python SCEZEAI TH D,

I L7203 o7z ntbs THY, ZLEHEFRD T X CEFRBE A DAY v KDL Hi,

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

xR

staticmethod (name) U{Hjb?ﬁé@l def (name, ... )%@’Uitﬁﬁ‘k\ RuntimeError %ﬁmo
RYil

*this

template <unspecified>
class & def(detail::operator <unspecified>);

R
ZZIZR T Python DEFERBIE A BN 5,
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RY{E
*this

template <class U>
class & setattr(char const* name, U consté& u);

=
name % Python D5

MR
u % Python ~ZEHAL | YL9R7 T AD BIEREEIBINT 2,

ZL7=73>7~ ntbs,

PyObject SetAttrString(this->ptr(), name, object (u).ptr());

RY{E
*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, Get consté& fget, Set const& fset, char const* doc=0);

B
name V% Python DA D4 i fst i T L 722357 ntbs,
R

LV Python @ property V7T AA L AZ L AZAERKL | obiect (fget) (23 H DEATIX obiect (fset) b) BLU (H I AIHE
IR)RF¥2 AT —2al UFF doc A AT 72\ ZHET, BRI ZO T R T 4G D Python DI I AL TV =/ MI B2 6
NnizJg4 name TEMT 5,

RYE

*this
kL

2—HE, Python DJEYET 7B AR SCTREOM B 2B A RS IC =/ AR — M T&ED,

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 consté& fget, Set const& fset);

B2
name 1% Python D3k

R
Boost.Python.StaticProperty 47 =7 FMERK L, obiect (fget) (2 % H DA TIX object (fset)b) AL ANT I XIZHET,

ZL7=73>7~ ntbs,

BRI DT /T 4 GG D Python DY TAF TV =7 NI H 2 BVIZ JEMES name TiBNNT 5, StaticProperty [ L5CHHD self
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S8 L CTREO % Python @ property 77 ADKFRRIRE S T A TH D,
RYfE
*this
iis ]
—H3, Python D ENET 7 & AT TRFONMEE D BB E B S IZ =/ AR —TED,

template <class D>

class & def readonly(char const* name, D T::*pm, char const* doc=0);
template <class D>

class & def readonly(char const* name, D consté& d);

=2

name V% Python ORI 1D 4 it T AT L 7223577 ntbs, doc ntbs,
R

Th<th,

this->add property(name, make getter (pm), doc);
BLO
this->add static property(name, make getter(d));

RY{E
*this

sk
Z—H1X, Python 2>5 H SR8 SC CHUS AT BEZ R T AD T —H AL 30 H H A RO L) AR — R T&D,

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);

MR
T,

this->add property(name, make getter (pm), make setter (pm), doc);
BLO
this->add static property(name, make getter(d), make setter(d));

RYE
*this
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s
—HX, Python 7°5 B AR SCCHUS - B IE FIREIR Y T AD T —H AL AR A MEBE R 5|\ AR—FTED,

template <typename PickleSuite>
class_& def pickle(PickleSuite consté&);

=2
PickleSuite |X pickle suite DABAIRAER T IULX2B20,
R

ROFFHRBBEBIOAY Y NOBERMABGDOEEZER T D getinitargs_ . getstate .  setstate_
__getstate manages dict | safe for unpickling | reduce

RY{E
*this
B
=YX, Ty T LI TAITOWTTERTR pickle VAR — MWL T D720 D EKIEANLZ—T 2 A AZ RGN TED,

class & enable pickling();

PR
__reduce__)Q/iﬁfk__safe_for_unpickling__ﬁiﬂf%fﬁ?i%ﬁﬂ%m

RY{E
*this

R
def pickle () DHEEZRREE, Python 2>5 pickle R —hDRIEZH NI D,

bases<T1, T2, ..TN>9S5X TV TL—k

class <...>DAVAZL ZUITBWTIEE T ADY AN FER T 5D 45 MPL > — 47 A,

bases 75X TV IL—FDOHBE

namespace boost { namespace python

{
template <T1 = unspecified,...Tn = unspecified>
struct bases
{17

}}

]

RDIH CHITABEDRHHET AL,
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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¥*);

double value; // AT —#
private:

b7
%t 9% Boost.Python 558277 A3 LA FOIAHNHERK TE D,

using namespace boost::python;

class <Foo,bases<Bar,Baz> >("Foo",
"ZHUE Foo D R¥a AT —va T, "
"Foo fEIRY T ADFLIRNZ ZITADL",
init<int,char const*>(args ("x","y"), " init O RFF=2 A T— g LFH)
)
.def (init<double>())
.def ("get name", &Foo::get name, return internal reference<>())

.def ("set name", &Foo::set name)
.def readwrite("value", &Foo::value)

A4 <boost/python/def.hpp>

[XC®HIZ

def () ITBIEDAZ—T T CHDBIFCIEFONH L Al §EA 7 Y =7 M Python D% E L T/ AR — M5B8 CTH 5,
B

def

template <class F>
void def (char const* name, F f);

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

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

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

BH
name 1% Python D3k

WIZ L7273 57 ntbs,

o Fnobiect MEDIRAEFRTHLLG A BIEDAT—TICHHERD 1 DL GBEIMEND, fi IXIFEOMHLA[HE Tl
[ECANCYANAN

al 7% overload-dispatch-expression Dt Fe T o550 . ANRDIX 23 H OERDHTHY fn (Z51EED A1 D Ko1HL
ELRICBABADRA L ZIpA S DRA L ZTIRFFUZIRHIR,

PR
Fn OB ERIBNOELIFE P Z AV E NI OWT, ZOREN Al DFRANBIBE THLE DG, BIIEDAT—T 1T name (. . .) B
DL EEFRZIBINT D, ARESNIELEERIL, al OFFRHLA —0at’—%2#H LT al O call-expression % P &5 2

O, A1 OB ERBEAFOREOL O NEOREZF L TEY al B MADF—T —REREEL TCNHET 5L FLHERD
JEHHD N - MAEOBIHUfE S,

ZNLAN DA fn 1E null TRWBIELA~DRA L H DAL SBEEADRA 2 TRIF U b T, BITEOAT—T1Z fu DL EE
F 1 2BINT 2, al D35 a3 DWT LB EZONTEE . TEPOITEEOIER ThoThu,

£ /i B B DR R
docstring | ntbs IR RD L EEFRAY YD doc BIEICHESND,
policies | CallPolicies DEF /L WROZEEFRAY VRO LRI — L Tat™ — Ml S5,

keywords | fy DB EZBZ HZ LN | FERDLEERA YROFRHLARI L —L L Tat —MEH SIS,
MW EtEFEETD

kevword-expression Dt F,

&

#i ncl ude <boost/python/def.hpp>
#i ncl ude <boost/python/module.hpp>
#i ncl ude <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® RFa AT —I g AN ;
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~wi<boost/python/def_visitor.hpp>

(FC®HIZ

<boost/python/def visitor.hpp>ld, class A ¥ —T7 A AL WEEIRNLD class D def A NOEELIER AR
YRR T DA MZRE A v 2 — 7 = A 2% R 35,

95A

def_visitor<DerivedVisitor>25 X7 FL—hk

def visitor ZTAIX, ZDIREZ T A% SIBUCELD (FEK) VT ATHD, def visitor [L7Ba/LITRATHY | IRAEITFAT
&% DerivedVisitor [ A 3B visit ZFFCIRTIUTIRD/RV, def visitor VTANEEA L AL ALENHZE1T72<, b
DIZIRAED T A DerivedVisitor DAL AR AN class_OD def AL/ BEO 5 EE L CHES LD,

def_visitor 75 ADBE

namespace boost { namespace python {

template <class DerivedVisitor>
class def visitor {};

def_visitor DEH

TIAT NN 5- 2B DerivedVisitor 72 7 L — b5 1 $0 3,

*  def visitor PHIFABIREL TORITIITRBZ2U
* def visitor access ZTANDILURT 7 EAZBDRTIULHR2N

o FRIZBT D visit AASBEEROWT I HDWEM T2 ERLRTUESR0

£V

RBOEDT

=H

BhE

visitor.visit (cls)

void

cls 1% Python ~7v 7" 9% class DAV A

A, visitor I$ def _visitor DIRAE D=
Aq

cls.def (visitor) DERERNHLNZ D AL
ANEEA~HRIE SIS,

visitor.visit (

cls, name, options)

void

cls 1% class DALV AL LA name 1% C X
T3, visitor 1% def visitor DIRET T A
options \ZNRIEH DA T a 518,

cls.def (name, visitor) F 7= X

cls.def (name, visitor, options) @

FEONH LS Z D AL REA S ~HRIES LD,
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&

class X {/*...*/};
class my def visitor : boost::python::def visitor<my def visitor>

{

friend class def visitor access;

template <class classT>
vold visit(classT& c) const

{
c
.def ("foo", &my def visitor::foo)
.def ("bar", &my def visitor::bar)

}

static void foo (X& self);
static void bar (X& self);
}i
BOOST_PYTHON_MODULE (my_ext )
{

class_ <X>("X")
.def (my def visitor())

Ay <boost/python/docstring_options.hpp>

(XL®HIZ

Boost.Python |$—HERRF 2 AT —a WP EYR—R, HEIIZ CHY 7 =F v Z2BINT 5, 2o ORERRIZEE
THZTHD, docstring options IIAI =P ERBIF 2 AL T — 3y LFEHNE T =F B IRANC E- 1 5 AR T
x5,

95A

docstring_options 75X

Fy 7 U BB L ORI ORF 2 A T — 2 al SUFFN O W[ Bk E A L AR L AD TN U THIBET 5, THILZRWEIE
RZT20 A AR A Ta e —RATRETH D,

docstring_options 75 ADEHE

namespace boost { namespace python {

class docstring options : boost::noncopyable

{
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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();

void
disable all();

void
enable all();

H}

docstring_options Y5 AMNaAV A4

docstring options(bool show _all=true);

R

BB OIT— R TERTIHIEBBI VA NERORX 2 AT — g FH O mR M35 docstring options *7
VI NEREEET D, show_all Y true DY T— VP ERDORF 2 AT —a LT & H BT AR S L7 Python 3L TN C++
LT =T DM ST NEREIND, show_all H¥ false D, doc  JEMIE None ThHD,

docstring options (bool show user defined, bool show signatures);
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HER

BTN TEZETIERBLUOA ANEBORF 2 AT — a0 FH O T A HI#H 9% docstring options 47
VI N EEET D, show user defined 18 true Dy, T— Y ERRF 2 AT — L al SUTHINFERIND, show signatures 1
true DA Python BELO CHDOL T =F )3 HEIIZIBIIEZAVD, show_user_defined 3351 show_signatures Dl J7 7S false
DA, doc  EMEIE None Th,

docstring options (bool show user defined, bool show py signatures, bool show cpp signatures);

R

B DOA—RTERTHEBBI AN ORX 2 AT — 2 a T O R E 35 docstring options F7
VI NEREEET D, show user defined 1S true Dty T— VP ERNX 2 AT — L al LTHNNERSND, show py signatures
¥ true DY, Python D7 =F %3 HEIWIZBINEILD, show cpp_signatures 13 true DE, CHDOT T =F ¥ H BRI

BIEID, TXTOBIHEMN false DA __doc JEMEIL None TH B,

docstring_options Y5 AN TARSH4

~docstring options();

R
REa AT — gy CFEHNOA T a ZRIOIRREICIE LT 5, FFiC docstring options AV ARB AP ANIAD CHAT—
TRICHHG AL, EDAT—TNORENEITLIND, icfh D docstring options AV AX L ANAT—T)NbINLHE, BEE

DI _TONJDFRENEILIND,

docstring_options 75 AN EEEI %

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();

INODANEEIL, BFEOT—RORF 2 AT —a FHO AL Z B AIICE T T 5, * user defined () BEW
* signatures () A/ SBEEUTHOEIE B B TRIESI TS, * a1l () ANBEUT T R TOREZ RIRHIEET S0
fEif)72s a— My FCTHD,
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&

AVNAIVEICEBLI-FX A T—2avXFENDOA T3y

#i ncl ude <boost/python/module.hpp>
#i ncl ude <boost/python/def.hpp>
#i ncl ude <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 D RF¥ =oAL k"),

-DDEMO DOCSTRING SHOW ALL=true &L TR /SA/NLTHERDEIITID,

>>> import demo
>>> print demo.foo. doc

foo() -> None : fooD KF¥Fa ALk
C++ signature:
foo (void) -> void

-DDEMO_DOCSTRING SHOW ALL=false &L TR /SA/NTHERDINNT/ 2D,

>>> import demo
>>> print demo.foo. doc
None

ERAY7EHE

#i ncl ude <boost/python/module.hpp>

#i ncl ude <boost/python/def.hpp>

#i ncl ude <boost/python/args.hpp>

#i ncl ude <boost/python/docstring options.hpp>

int fool(int i) { return 1i; }

int foo2(long 1) { return static cast<int>(1)

int foo3(float f) { return static cast<int>(f
(double d) { return static cast<int>(

Pl
)i}
int foo4d d); }
BOOST PYTHON MODULE (demo)
{
using namespace boost::python;
docstring options doc options;
def ("fool", fool, arg("i"), "fool ® F¥ = AL M),
doc_options.disable user defined();
def ("foo2", foo2, arg("l"), "foo2 ® RF¥x = A k"),
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doc options.disable signatures();

def ("foo3", foo3, arg("f"), "foo3 D RFF = AL [T,
doc_options.enable user defined();

def ("foo4d", foo4d, arg("d"), "food D FF = AL k") ;
doc_options.enable py signatures();

def ("foo5", foo4, arg("d"), "fooS D RFF= AL [");
doc _options.disable py signatures();

doc options.enable cpp signatures();

def ("foo6", foo4, arg("d"), "foob6 D RF¥x = A k"),

Python OD=—R:

>>> import demo
>>> print demo.fool. doc
fool ( (int)i) -> int : fool D FFa A |
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
>>> print demo.foo4. doc

food D RF = A b

>>> print demo.foo5. doc

foo5( (float)d) -> int : foo5® FF = A |
>>> print demo.foo6. doc

foo6 D R¥= ALk
C++ signature:
foo6 (double d) -> int

HF{BOD CH+RO—ThbNDSvELY

#i ncl ude <boost/python/module.hpp>

#i ncl ude <boost/python/def.hpp>

#i ncl ude <boost/python/args.hpp>

#i ncl ude <boost/python/docstring options.hpp>

int fool (int i) { return i; }
int foo2(long 1) { return static cast<int>(1l); }

int barl (int i) { return i; }
int bar2(long 1) { return static cast<int>(1l); }

namespace {

void wrap foos ()
{

using namespace boost::python;
// docstring options ZfEH L TV 722w
/] > MDD crr A a— T ORENEH END
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def ("fool", fool, arg("i"™), "fool D RF =2 A k"),
def ("foo2", foo2, arg("l"), "foo2 ® RF¥x = A "),

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 ® RFF =2 AL k");
def ("bar2", bar2, arg("l"), "bar2® R¥F = AL kM),

BOOST PYTHON MODULE (demo)
{

boost::python::docstring options doc_options(false);
wrap foos();
wrap bars () ;

Python D= —R:

>>> import demo
>>> print demo.fool. doc

None
>>> print demo.foo2. doc
None
>>> print demo.barl. doc

barl ® K¥ = A b
>>> print demo.bar2. doc

bar2 D RF¥ 2 A K

boost/libs/python/test/docstring.cpp BL RNdocstring.py b AL,

A4 <boost/python/enum.hpp>

[XC®HIZ

<boost/python/enum. hpp>ld, L — N C++51238 % Python ~TI AR —h T D7D DAL X —T A A% EFRT D, I A

=T DHNEMZ 5 | BUF D enum VTAT UL — M EE T D,
92A

enum_<T>95RAFoFL—hk

51 91 ECPE LTz CH+L Tt 95, Python @ int BUMBIRAELTZ Python 77 2% 1ER 5,
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enum_935ATUIL—DOBE

namespace boost { namespace python
{
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();
}i
}}

enum_935AToIL— DAV ARSHHE

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

B2

name 1% Python D3k
R

4 il name @ int MHIRAELTZ Python JEIERIZ R EF 95 enun A7 V=V A8 95, BIUEO AT —T D4 il name O @M%
I DURYTIE: Sitlhal 3 o o

ZLT2h3 o7z ntbs,

enum_9S5ATUIL—DEEEH

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

B2
name 1% Python D3k

MR
Ty T LTV ETDA L A5 R 41l name., B x LEHITRLOFEE~BINT 2,

ZL 723572 ntbs,

inline enum <T>& export values();

R

value () DMFOMH LTI AR =M 7o T X CTOFEEE R CART CEAEOAZ =T D@L L TRET S,
RYE

*this
£l

CHDEY 2— )VEF:
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#i ncl ude <boost/python/enum.hpp>
#i ncl ude <boost/python/def.hpp>
#i ncl ude <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 );

Python D%fFE=—NR:

>>> 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

>>> 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 (1))
enums.color.red

>>> identity(color(2))
enums.color.green

>>> identity(color (3))
enums.color (3)

>>> identity(color (4))
enums.color.blue

>>> identity (1)
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Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: bad argument type for built-in operation

~w4 <boost/python/errors.hpp>

[XLoHIZ
<boost/python/errors.hpp> ., Python & C++ D CTHI/N 2 EH, BT 57200 E=EM T 5, 2T
Boost.Python TIZENERAIIZ DAL L TS| FLEAVE/K HEZRERE T D, —PFIITITIT TRV,

95A

error_already_set 75X

error already setld, Python DT —NRAELTZZEE R T DOILRITONLHINMLTHD, ZhBE TN ZDOF
AL PyErr_Occurred () 28 true ([CEHAFIRE/MEA IR 9 2L Th D, B ATRE/R 2 — R CIXZ OBV AZ B H S 5 & T

1372<, FROVIZLLF D throw error_already set () ZfEHT RXETHD,

error_already_set 7S5 ANDIRE

namespace boost { namespace python

{

class error already set {};
I

B

handle_exception

template <class T> bool handle exception(T f) throw();

void handle exception() throw();

E#

F 1 OB TIE, X functiono<void> (£) WETETRIFIULZRLR, 5 2 O TIL, CHHEIFMBLIELEE A (CHHZHED
15.1 iz R&) TRITFIITRB7R0,
HR

F 1 OFRTIE, try 7ayZNT £ () BT, BN TS TORERE O GIS IR Z T, T DO CRils 2 25 #
TEDLDONRT L, cateh Hi CHIEL7Z CHBISMIXTT 21 U172 Python BIANEERE L, BISMRIEET NI E 1T true &,
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ZHTIRTIUT false KT, 2 OFAUT, BUELIL T OB BAD—F 2B8A 5 | BAUTHET,
BHREH

LB DFISD 1 DB 70
5t

7L
R

SREMOBRSICBO T, CHBIsE RRSZRNINCTEZENEE THD, KIEOBHE | FFOHURIO S 3EIEAY v /5 1EL
W IETERIETHEEEZ > TV ARW0MNLTHD, CH—R% Python API MHEHEMEONH 9L X%, BIANE#H OB LI H I
handle exception Z M ¥ &, KIKDBEET vy’ 7 B HE (nake function() . make constructor() . def() BE
class ::def () ITAEANCINEATI, & 2 TAIXIVEER] (LLFOfZ RE) 7203 WRID cry 7 ay 7 hbBish e fEan—L 7z
RN ) g T B ORGP VAT 2 - oY

expect_non_null

template <class T> T* expect non null (T* x);

RYE

x
5+

x == 0 DA, error already set()
R

=T —FARFIZ 0 2K 3 Python/C API BAE A MM X2 D =T — A K ST 5,

throw_error_already_set

void throw error already set();

E/ES

throw error already set();

sk
DT TIRT A —LBL R AT T, HTATITVOREREE- N TRIT NN e T o R — B LI 7iED 7
Y, Boost.Python FATIVOZ OB EHHTHZLET, handle exception() N7 cateh 7 @y 7 NMHSNEFHIE TE D,

%

#i ncl ude <string>

#i ncl ude <boost/python/errors.hpp>
#i ncl ude <boost/python/object.hpp>
#i ncl ude <boost/python/handle.hpp>

72


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

Boost.Python ( H AGEGR)

// ob3j ®" name "EMELF UMHEAFFDO std::string #iRT,
std::string get name (boost::python::object obj)
{
// __name BMENRTIUIFSNEERT D
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 OILFH|TARIFIITHFISZ T D
std::string result (
boost: :python::expect non null (
PyString AsString(p))):;

Py _DECREF (p); // p DMK

return result;

//
// handle exception D 1 EXDOTEL A ML —T 3
//

// albMEL" name "BMAFOHAEIL L. ENLSMNI 0D Python Int A7 V=7 b

// result |ZEZIiALe,
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 A V& —7 = A AREEDH
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;

// boost::bind ZfEH L TA 7Y =2 h% boost::FunctionO<void>HHIZT 5
if (boost::python::handle exception(
boost::bind<void>(same name impl, boost::ref(result), borrowed object (al),
borrowed object (a2))))
{
// B RES Hiv7z (Python T —7  handle exception ()IZ X VEREIT2)

return 0;
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}

return result;

}

//
// handle exception D 2HXDTEL A ML —val, §XTHOIALINATFT
/) PAHR—= RSN TWDEDTTlEZen,
//
extern "C" PyObject*
same name?2 (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(...)

{

/) BISERET BT 5, Python ~A#iT 5
boost::python::handle exception();
return 0;

A4 <boost/python/exception_translator.hpp>

[ZLHIZ

METTIRART=LIIT, CHI—RFBET 7 H144 23 Python DA > X —TFVE AT ZELIRNIIICTHIENEETHD, BEETIE,
Boost.Python |37 v 7 L7z BB L VY 2 — VAL B S S % 1 F 729 R C OBl 44 & Python ~ZE#a3 578, BEE DA 11X
DOTREN LD THD (KD C++FI4h L, Python {23V Tid 'Unidentifiable C++ Exception' & WIHFRKHEZFEFD
RuntimeError 44 Ch %) , L FIZIR R AFISNEHER OB EFAITOE IVEN =T — Ayt —VE A RTED,

B

register_exception_translator

template<class ExceptionType, class Translate>
void register exception translator (Translate translate);

B4
Translate 1% CopyConstructible, 7> DL F D —R 0N &1,

74


http://www.boost.org/libs/utility/CopyConstructible.html
http://www.python.org/doc/current/lib/module-exceptions.html

Boost.Python ( H AGEGR)

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

H translate (x) & CHHBISNE LT D0, #5ED PyErr_occurred () FEOVH LAY 1 RS2 U772\,
R

translate DAL —ZFISNEHZRDFNEINT 2, ZOFE Python DT AL X —T7VEZ~JEZHEL T D415 % Boost.Python
DR L7 EZIZRIT T2 DO ThD, FrLWERERL, E TR cateh HifEIC~vy T T2 T X TOFNEER T HEEI TR
FEOMHSND, 1% TREKLIZBIANEHER S, JORTOBIAZEHL TH RV, GBI CHEI 2 B TERWAEHZH I A
=L ThEL, ZDOIIRBIIMI I RN ER L T 2 s (FTIXBEE O HaeR) DMLEE T2,

|

#i ncl ude <boost/python/module.hpp>

#i ncl ude <boost/python/def.hpp>

#i ncl ude <boost/python/exception translator.hpp>
#i ncl ude <exception>

struct my exception : std::exception

{

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

void translate (my exception consts e)

{

// Python 'C' APIZHALTHNA TV =r vty T v 75
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);

}

~wy%<boost/python/init.hpp>

[XC®HIZ

<boost/python/init.hpp>lE, C++3 L ANT T H% Python ~LBRZ7AD  init  BAEL C=IAR— o4 F—T A
ZEFT Do
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init-expression

init-expression 1L, YL T AT DOWTAERKSIND  init  AYVYRBEZFLR T 2D T 5, fERITLL T O T /7 12 FF>,

docstring EVa—/LD  doc JRMEIZHIET DA% FFD ntbs,
keywords ARREND  init  BIEOBIE(DOFEVOERSF) (L4 RTZ 2T DO % kevword-expression,
call policies CallPolicies E7 VDAL AH LR,

argument types | 5,7 7= C++4 7 V=7 MRS 5D 95 C++51 580> MPL 8, init-expression 1%, 51557 > H25H
RN G- 2 2870 Y 1 UL ERFo,

95R

init<T1 = unspecified, T2 = unspecified, ...Tn = unspecified>925 X7 FL—k

1 DL ED  init  PAEEERARET 2D T2 MPLS, RIED 1i DI optional<...>DALVAZ L ATHS>THEVY,

init 7S X7 FL—FDOBE

namespace boost { namespace python

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

struct init

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

template <class CallPolicies>
unspecified operator[] (CallPolicies consté& policies) const

H}

init 75X T7FoFL—kDaAVANSH4S

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

EH
doc 13 5-2 57235 A ntbs, kw 15 -2 BT 5 kevword-expression OFE STl U572,

R
AL B 1L, docstring 78 doc ., keywords 23 kw ~D BB Toh B init-expression ThH 5D, F 1 EXNEHEHLI-HE. BROKXD

keywords (322, Z®D call policies I% default call policies DAV AX LA, Tn 73 optional<Ul, U2, ...Um>ThIHE,

XOBERBEEFEIIROLBY 52 55,
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(r1, T2,...70-1),(T1, T2,...TH-1 , U1),(T1, T2,...Tn-I , U1, U2),..(T1, T2,...Tn-1 , Ul, U2,...Um)

ZNLS OGS NOBERBEF I — RN RELT 7L — B ThH 2 I=b D LD,

init 73 R0A T H—/\B%

template <class Policies>

unspecified operator|[] (Policies const& policies) const
2#®

Policies 1'% CallPolicies DFEF /L.,
R

init A7 V= T RCREIL 7 0”7 14 %FF 5, call policies D policies ~DZ IR THDHT L\ init-expression %K 7,

optional<T1 = unspecified, T2 = unspecified, ...Tn = unspecified>75 X7 FL—k

__init_ BB ARSI AT E T DD 4% MPL 4,

optioanal 75 AT IL—FOBE

namespace boost { namespace python

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

H}

%

WD CH+EESNDHHETDHE,

class Y;

class X

{

public:
X(int x, Y* y) : m y(y) {}
X (double) ;

private:
Y* m y;

}i

LU F D XH%I)59 % Boost.Python 53877 A& Bk T& 5,

using namespace boost::python;

class <X>("X", "XD RF¥ =2 A T—a /L, ",
init<int,char const*>(args("x","y"), "X. init DO RFa2 AT —Ta LFH) |
with custodian and ward<l, 3>()]
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)
.def (init<double>())

~w4<boost/python/iterator.hpp>

[XC®HIZ

<boost/python/iterator.hpp>lf, C++DIL T FEATL =45 Python DAT L —Z ZAERL T 57280 DR L BE ¥4 #R {4
%o 8% class WTUHE LT VAT —2 %P R— 585 ZOMREEZMEH 58D __getitem  (r—r A7 mhajdy
VD) A RALLTZIES 23K, Python 13 B BIICA T L —FRZARRKL (iter O 2 RE) A7 7B RAFFHTF =723 ThiL, NIE
72 CHATL—REN L TT 7 EATHAHEMEL 2,

95X

iterator 5 X7 FL—k

iterator<C, P>DALAX AL, FEOH L A[fE7 Python 47 Y =/ h~DBMEAREF 95, ZDF 7Y =7 M Python /B
OHEN, ¢ ~EHATRE/R B — DB 4L ¢ Z2521FHWY ., [c.begin (), c.end () )& AERT D Python A7 L —Z & VERT 5, & W nIHE
72 CallPolicies T2 p I, AR PITEHZ L DI HIEIT2DIMEH T2,

PLFDORIZEBWT, cld container DAL AZ L ATHD,

T 77— | B o TATR BEXE
Container  l[c.begin(),c.end () EIERL FERITZ DI M & c WEBRL
/63?)50 c.begin()j;SJ:U“ c.end()%‘f@’()“

HLATL —4%45%, Container
@ const I begin () BE WRend ()
BAEA FE OV 97121 const T2

UL B0,
NextPolicies | cg|IPolicies DT 74N I AN Y |FERDATL —ZD next () AR | HICHEB IR CH AT L — X %3
NA[REZRET L, W S5, ZRUIEROa—21ER T3,

RIFTED CallPolicies FF /b,

iterator 7S ATUTL—FDBE

namespace boost { namespace python
{
template <class Container
, class NextPolicies = unspecified>
struct iterator : object
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iterator () ;

1}

iterator 75 XFTL—bDAV X NSH 4

iterator ()

R
HIEZ T A% LT OfE R oI L1 %,

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

BHRFEH

this->get () 1&, EFEDEISY Python DA T L —H%AELT 5 Python DFERNH L F[REA T ¥ =/ M fE T,
it

TG CHIF AN begin () BE D end () ZFRFOEIRHY SNTZHEITHONT AT L —FE RGN T 25 AR5
Do

iterators 2S5 AFFL—k

S D vegin () BELWend () A BB AEMEFZIZFEON 3 BT 22 —T 4 VT4 IV TATHD, CHHEHETATTVIZE
FHaLTFIZDONT, AANBEHOT RU AZ SBR[ REZR T IEIT 2D T, ZNHE Ty 7 T AT iterators<>IFFIC
B THD,

UTORIZEWT, x 1T c DAL AZ L ATHD,

BERTHAEERA (B
x.begin () Cﬁ§constiﬁ§ET§%%LﬁfC::const_iterator’\Qgﬁﬁfqﬁgo%%57?QNT%LKfC::iterator’\zgﬁﬁfqﬁgo

x.end() C 2% const 2B THIUX C: :const_iterator ~EMA[EE, T TRITIUL C: s iterator ~AHLFTHE,

iterators VS ATUTL—FDBE

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

H}
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iterators 9SATFoIL—rD AN FE

CIA const MDA

typedef typename C::const iterator iterator;

ENLSDOEE

typedef typename C::iterator iterator;

iterators Y5 X T FL—hDO BB

static iterator begin (C¢&) ;

RY{E
x.begin ()

static iterator end(Cé&);

RYfE

x.end ()

%

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);

=4
NextPolicies X, 7 7 4/V b2 AT 7 M a[HEZ: CallPolicies 7 /L,

R
%5 1 2500% Python OO LU AIREA T V=V MAERR T 5, ZOA T P2/ MIMNORHENDEZ D51 8% Target 47V =7 b x

\ZZHAL | [bind (start, 1) (x),bind (finish, 1) (x))ZAEAT D Python DAT L —FEAERKT D, AT L —FD next () B
\ZIX NextPolicies Z 35, 8 2 T, LT DI Aecessorl D5 Target ZHeim T 5 M LIAMEE 1 X ERIU TH S,

1. Accessorl INBEETIDGE | Target 13F D 1 515 DT,
2. Accessor]l 3T —HAINIRALH R (T: %) DY Target I3 T L[FIL,

3. Accessorl DAV /NBEEIRA L H R (T %) (arguments. . .) cv-opt(cv-opt IXEME FIREZR cv-qualifier) DA, Target
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WX T EFC,

55 3 B, NextPolicies 73\ ZNE Y7L CHAT L — 2 i ZRLTHE R OaE —2/ER 9% CallPolicies DABLEDET L
ThHHZELSMIH 2 TEALFRIC ThHD,
i

boost: :bind () ZEHTHZET, Bk, A B, T — XAV NSKRA U HEEE T CHATL—HA~T I ERATED, T/ LIz
JGAMM DY = AEFZED Y — N E 2 AN B A . NextPolicies D1 AKX <A XNHL TdHD (il 21
return internal reference M1 9°2), Accessor] 3BAEA TV =7 b Tl D MGIUD KLY T A SHERE LD
B, Target DHAZ~<AZXNF R THS,

|

#i ncl ude <boost/python/module.hpp>
#i ncl ude <boost/python/class.hpp>

#i ncl ude <vector>

using namespace boost::python;
BOOST PYTHON MODULE (demo)
{
class <std::vector<double> > ("dvec")
.def (" diter ", iterator<std::vector<double> >())

’

KSR IR L FIZ D,

. libs/python/test/iterator.cpp

* libs/python/test/input iterator.cpp

¢ libs/python/test/input iterator.p

A4 <boost/python/module.hpp>

[XC®HIZ

ZD~y &3, Boost.Python JEHRE Y 22— VAN T 2 DI B2 BRIk se 2 12 (142,

<A

BOOST PYTHON MODULE (name) % Python D&Y o — /L IV B % B E T 2D+ 5, 513K name 1394 5E
P a— VDA ENITEEIC L TORITIERS T, Python DkAIF- D4 BT HEANICHE S TOZRITFIIEZRBA20, 8 RO
JONTELELZ AR,
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extern "C" void initname ()

{

}
Boost.Python &= — /L CIIR D INZHIH LT 5,
BOOST_PYTHON_MODULE (name)

{

}

Zo=rai, FHLIZAT—TNT2 DO extern "C" void initname () 3L W void init module name () % AL
T 5, MBORKIT~ 7O L OE % TRITITRERW, ARSIz CHEIs 2 Z 232728 init name 1%

init module name % handle exception () IZ{T, init name DAKNTITBITED scope IIWHULTHE 2 — L EFET,

%

CHDEY 22— )VEF::

#i ncl ude <boost/python/module.hpp>

BOOST PYTHON MODULE (xxX)
{

throw "W EFT N LR &2

Python D%} :

>>> import xxx
Traceback (most recent call last):
File "", line 1, in ?
RuntimeError: Unidentifiable C++ Exception

~w4<boost/python/operators.hpp>

[XC®HIZ

<boost/python/operators.hpp>ld, Python DEEEEAY v % CHO XL T 2HEEDD B B AR 58 & B f2 {4
Do ZNHDEED KT E A THY, ~o X DARNTEINEHKTND, ZOBREE AT 5121, =/ AR— 2 H T
TIT T HITAMDI TV N sel £ ATV VN TEEMR | EORERE class <>::def ) ~NET, ZONYHPRTI AR —
FF2HDDRFITEIEH /3 LB ZDRETHY | ARG TITFEIT OV TRRR LR,
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23R

self_ns::self t95X

self ns::self tldself F T2V NDEBEOFRITHD, TAT 7% self t By DL HEIZEM self ns I BEL | o
SR CHIEARAF DRFRIZED — AL SN A 7T 7L — IR A ENLD% 5, 2— PR EHE self t ITANHZEIT 20
7o), ZHUTEIELDOFEMEEZ L RETHD,

self_ns::self t 9SADHE

namespace boost { namespace python { namespace self ns {

{

unspecified-type-declaration self t;

/] BEET
template <class T> operator <unspecified> operator+=(self t, T
template <class T> operator <unspecified> operator-=(self t, T
template <class T> operator <unspecified> operator*=(self t, T
( T
( T

);
) ;
)i
template <class T> operator <unspecified> operator/=(self t, T);
template <class T> gperator <unspecified> operators=(self t, T);
template <class T> operator <unspecified> operator>>=(self t, T);
template <class T> operator <unspecified> operator<<=(self t, T);
template <class T> operator <unspecified> operator&:(self_t, T);
template <class T> operator <unspecified> operator”=(self t, T);
T) s

template <class T> operator <unspecified> operator|=(self t,

’
2
’

’

/) ST

template <class L, class R> operator <unspecified> operator==(L consté&, R consté&);
template <class L, class R> gperator <unspecified> operator!=(L const&, R consté&);
template <class L, class R> gperator <unspecified> operator<(L const&, R consté);
template <class L, class R> operator <unspecified> operator>(L consté&, R consté&);
template <class L, class R> operator7<unspecified> operator<=(L consté&, R consté&);
template <class L, class R> gperator <unspecified> operator>=(L const&, R consté&);
[/ FEA N T

template <class L, class R> operator <unspecified> operator+(L consté&, R consté&);
template <class L, class R> operator <unspecified> operator- (L consté&, R consté);
template <class L, class R> gperator <unspecified> operator* (L const&, R consté);
template <class L, class R> operator <unspecified> operator/ (L const&, R consté);
template <class L, class R> operator <unspecified> operators (L consté&, R consté);
template <class L, class R> gperator <unspecified> operator>>(L const&, R consté&);
template <class L, class R> operator <unspecified> operator<<(L consté&, R consté&);
template <class L, class R> operator <unspecified> operatoré& (L const&, R consté);
template <class L, class R> gperator <unspecified> operator” (L const&, R consté);
template <class L, class R> operator <unspecified> operator| (L consté&, R consté&);
template <class L, class R> operator <unspecified> pow(L consté&, R consté&);

// BT

operator <unspecified> operator-(self t);
operator <unspecified> operator+ (self t);

( )
( )
operator <unspecified> operator~ (self t);
operator <unspecified> operator! (self t)

’

// fEERAE
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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);

Pryg

HBHROFMERE class <>::def ) DHIFEL TELIZEZITAERIILOAY YREZLL FORIZET D, x 13707507 AMDA
TV NThHD,

self t9SADEAERTF

TRIZBWT £ 2 other<T>MOF T V=V DGE v IZ T OFT V=8 Th D, TNLNDEE | vid e LRCEOAT
VIR THD,

CHDR Python DAY YR4 | C++DFELE
self += r | iadd X +=y
self -= r | isub X -=y
self *= r | imul X *=y
self /= r | idiv__ X /=y
self %= r | imod X %=y
self >>= r| irshift X >>=y
self <<= r| ilshift x <<=y
self &= r | iand X &=y
self "= r | ixor x "=y
self |=r | ior X |=vy

self_t V5 XD BB

TRIZBWC r M self t MOLA | yiX x ERICAIOAT V2N THDH, 15 v B other<t>HOF TV = 7hOB A |y 135
TOFT V2N CThD, ENUNDOGE | yI1T 10 e EFRICEIOA TV =7 THY, 11T self t MU THS,

[Python DR DFNL, x BE Ny DI~ W AT IR AT 2 =7 MZ-D\W T Python N HR—h425X%& %4, 2 &K B OMHEIX
Python O & 7K HE L 5 51~ 0 SR B (RTHR R 12KV AT AH O T, ST AFEDN v 47 V7 hDOAY yRELTER SV
HOHEREND,

C++D | Python DAV YRE | C+H+DFE%E | Python DX (1B H . 2&H)
self == r| eq X ==y X ==y, y == X

1 == self| eq y == X y == X, X ==y

self !=r| ne x =y x =y, vy !=x

1 != self| ne y !'=x y I'=x, x !'=vy

self < r | 1t x <y x <y, y>x

1 < self | gt y < x y > x, x <y
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self >r | gt X >y X >y, v<x
1 > self | 1t y > X y < x, x>y
self <= r| le x <=y X <=y, y > x
1 <= self ge y <= x y >= x, x <=y
self >= __ge X >=y x >y, y<=x
1 >= self| le y >= X y <= x, X >=y

self_ t OSRADI A/ EHF

ZZ TR TWDIINT, LLFOAFIAT | THESHFIZAEA RTURBER LN A Z YR — LW S OB IED
HEns,

C++D Python DAY YR4 | C++DFELE
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 /vy
1/ self _ rdiv__ vy / x
self % r __mod X %y

1 % self __rmod y % X
self >> r __rshift X >> y

1 >> self __rrshift y >> x
self << r _ 1lshift x <<y

1 << self _ rlshift y << x
self & r __and X &y

1 & self __rand y & X
self ~ r __xor_ x Ny

1 * self _ rxor y © X
self | r __or x |y

1 | self __ror y | x
pow (self, r) | pow pow (X, V)
pow (l, self) __rpow pow (y, X)
self tY9SADHEIBEHEF

C++D=. | Python DAY VR4 | C+HDFEEE
-self __neg_ -x

+self __pos_ +x

~self __invert ~X

not self| nonzero ix
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C++DR | Python DAY YR% | C+H+DFELE

Foix
Iself

self t9SADEER

C+H+D=R Python DAY yR4 | C+HDELE

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 Y5 AXTF>FL—b

other<T>DA VAKX AT self EEBICHEA TP THEHL, BRIZFACXD other<t>Z 147 V=V CEEMZTZHOL

i ChD, 14T V= M OMENTT T2 A, AN 2SI TR RS A, F RIS — R AR B
Al other<T>&EHTAHEL,

other S5 ATV IL—FDOHE

namespace boost { namespace python
template <class T>
struct other
{
bi
}}

detail::operator_95 X7 FL—pk

detail::operator <>DAVAXU AL, self Z#EH LA FRORVMEREL THERT 5, ZIUFFEEOFEMEL TE XD
NRETHY, self NDOFERNDNE DI class <>::def OFFOHLEVYTF T 50 RLTDELTDAH ZIITFEHT D,

detail::operator_J 3R ToFL—rDBE

namespace boost { namespace python { namespace detail
{

template <unspecified>

struct operator

{

}i
11}
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FITHk

self

namespace boost { namespace python

{

using self ns::self;

H}

il

#i ncl ude
#i ncl ude
#i ncl ude

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

#i ncl ude <boost/operators.hpp>

struct number

boost::integer arithmetic<number>

explicit number (long x )

x(x )

operator long () const { return x;

template <class T>

numberé& operator+=(T consté& rhs)
{ x += rhs; return *this; }
template <class T>

numberé& operator-=(T consté& rhs)
{ x == rhs; return *this; }
template <class T>

numberé& operator*= (T consté& rhs)
{ x *= rhs; return *this; }
template <class T>

numbers& operator/=(T consté& rhs)
{ x /= rhs; return *this; }
template <class T>

numberé& operator%=(T consté& rhs)

{ x %= rhs; return *this; }

long x;

}i

using namespace boost::python;
BOOST PYTHON MODULE (demo)
{

class_ <number> ("number", init<long>())

// self & OfMBEDHYE
.def (self += self)
.def (self + self)
.def (self -= self)
.def (self - self)
.def (self *= self)
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.def (self * self)
.def (self /= self)
.def (self / self)
.def (self %= self)
.def (self % self)

// Python @ int ~DZEHi
.def (int (self))

// long & OfLAADE

.def (self += long())

.def (self + long()
.def (long () + self
.def (self -= long())
.def (self - long()
.def (long() - self
.def (self *= long())

.def
.def
.def
.def
.def
.def
.def
.def

self * long()
long () * self
self /= long(
self / long()
long () / self
self %= long(
self $ long()

)

long () % self

)

)
)
)
)
)
)
)
)
)
)
)
)
))
)

)

~w4 <boost/python/scope.hpp>

(XC®HIZ

Python D A= —7" (4 i1 22 M) Z W& DOET-DHET D RE L BT 5. ZOAA—TUIHLT v 7§57 7 AL EE BN
TEs

95A

scope V95X

scope 77 AL HILWIEIRY T 2B LTy 7 LT BB E D JEMEL L TEFRS NS Python DA HTZEMIZHIET 2 (A 4y B &I
R LT2) 7' e — 3172 Python 47 V=7 M ff0, FHL) scope AT V2V b T 74NNV AN VA THRE T HL, 2047
T MNIFHE T 527 m—L7 Python DA T V=7 MIHFES LD, scope 77 V=l MG Bt & TRET 2L, it d 57 m—
2UL72 Python DA T Y =2 M BIBMERF T 247 V= B E 5, ZHULID scope 17 Y=/ bOHMMBKEDDETHX,
Z O TR T 527 1 —3 V72 Python 47 Y =7 M scope A7 V=7 M E T HRIOIRIEITE T 5,
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scope VS5 ADHE

namespace boost { namespace python
{
class scope : public object
{
public:
scope (
scope (object consté) ;
scope () ;
e

0

scope consté&) ;

~scop
private:
void operator=(scope consté&);
}i
}}

scope VSADAVASVFE LUV TAN V4

explicit scope (scope consté& x);
explicit scope (object consté& x);

BUEDAA—T YA T T2V bA~DBBEREMNL | Aa—T U AT V=M x.ptr () BERT DA T V=V MERET D,
object FEEIT A% x THIHL 35,

scope () ;

BAEDAT—T B ATV 27 b~ DBIREHEIN T D, object BRI TRAEZBUUED AT —T UL T V=7 N THHULT %, &
Va— VHIHHEBIE O TIE, BAEDHE Y Python 47 Y= M None Th 2,

~scope ()
BIFEDFE Y Python 47 L = 7 M MEANLT=A7 ¥ = VMR TE T D,

&

LT OHNL, Aa—7 O EEHE AL TANT 7T AR ERT LT EZRL TS,

CHDEY 2—/VIEFH:

#i ncl ude <boost/python/module.hpp>
#i ncl ude <boost/python/class.hpp>
#i ncl ude <boost/python/scope.hpp>
using namespace boost::python;

struct X
{
void f£() {}
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struct Y { int g() { return 42; } };
i

BOOST PYTHON MODULE (nested)

{
/) BIED (FY2—0) AI—=TIT0L O ERZIBINT 5
scope () .attr("yes") = 1;
scope () .attr("no") = 0;

/] BAEOA 2 —T%ETET 5
scope outer
= class_ <X>("X")
.def ("f", &X::f)

’

/] BIEOA =T X T TAY 2EFRT D
class <X::Y>("Y")
.def ("g", &X::Y::qg)

’

Python DX :

>>> import nested
>>> nested.yes

>>> y = nested.X.Y()
>>> y.g ()
42

A4 <boost/python/stl_iterator.hpp>

[XC®HIZ

<boost/python/stl_iterator.hpp>iX, Python DEM F[EEA TV VT hID CAHDOAT L —FEAERR T 2R AR5 5,

95X

stl_input_iterator 75X T FL—Fk

stl_input_ iterator<T>DA L AX AL Python DA T L —X&{REFL, ZhE STL 7 /VITVALTHEH TELHI0MHEI TS,
stl input_ iterator<T>IIANAT L —Z DB,

T —5 % | Bt Y TATA BEE
ValueType ValueType NI —ABH A HETRIT UL D720, stl _input iterator<T>D AL AZ LA ZHEM | (L)
FIDLTHE valueType B rvalue 23D,
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stl_input_iterator 75X T IL—FDE

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 const& rhs);

friend bool operator!=(stl input iterator consts& lhs, stl input iterator consté& rhs);
private:

object it; // DI HIZDHFLHEL
object ob; // PHADT-OIZDHiiH
}i
}}

stl_input_iterator 75X 7> FL—rDaAVAF594

stl input iterator()

R

Tl ADRSE R T OIMER T 5, RBOBEZREET ANATL—2 51T 5,
BHEREH

this NAREBDERE,
fil5t

2L,

stl input iterator (object const& ob)

R
ob.attr("__iter ") () EZMFOHL., #iRD Python DA TV — ATV this->it [T 2D, RIT this-

>it.attr ("next") () ZFEFOVHL, f5HE%E this->ob (KN T D, v —T L AERBTIHILDONE STV 2WEATE this->ob

IZ object () AR ET D,
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EREH
this NS MHD L ATRED KRR DIELE,

stl_input_iterator 75X T FL—FDEBAYYE

stl input iteratoré& operator++ ()

R
this->it.attr ("next") () ZMFEOH L, FER%Z this—>ob TN T D, —F L ATEETIHIHLONRES> TV WA
this->ob IZ object () ZFXET D,
HiREH
this NERFNBLATEEN KRB DEZ,
RYIE

*this,

stl input iterator operator++ (int)

MR

stl input iterator tmp = *this; ++*this; return tmp;

BREH
this WS ATREN R DE L,

stl_input_iterator 75X T FL—rDATHF—

ValueType operator* () const
R

= ZANDBIEDEFE KT,
RY{E

extract<ValueType> (this->ob) ;

friend bool operator==(stl input iterator const& lhs, stl input iterator const& rhs)
R

W15 DAT L —2 NS FRLARETHLD M T DA TV —ZNKEDER THOIUTE, TR UIMNIAEIRT,
RYE

(lhs.ob == object()) == (rhs.ob == object())
friend bool operator!=(stl input iterator const& lhs, stl input iterator const& rhs)
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R

W F DA T —2BERRH DL R[BETHDIN M H DA TV —ENKRBDERL THIULE ., T LIMNIEEET,
RY{E

! (lhs == rhs)
i

#i ncl ude <boost/python/object.hpp>
#i ncl ude <boost/python/stl iterator.hpp>

#i nclude <list>

using namespace boost::python;
std::1list<int> sequence to int list (object consté& ob)

{
stl input iterator<int> begin(ob), end;
return std::list<int>(begin, end);

Aw4 <boost/python/wrapper.hpp>

[XLC®HIC

RARBA% % [Python CTH—/N—=T AR AIRERI T A T 2Ty 7§57, DFED CHLARARBIEZ FE O & X2 Python |25
FBIRETTAD G5 A Yy RRFEN NSNS LS, ZNHORAREIS% Python MOFEFNEE B9 A4 — _R—F AR F5 C+HTv /0T
A T PBIRESETER LT HUEZRB220, O~ Z DI T 2A%AE AL T, TONVSTAEEE R ITTED,

95X

override 75X

C+HABREIZ @D Python A —/3—FAR&E DT ENALT D, override AV AN Python OO LUAIREA 7Y =7 M) None
OWT N EREFT5,

override 75X DME

namespace boost
{
class override : object
{
public:
unspecified operator () const;
template <class AO0>
unspecified operator (A0) const;
template <class A0, class Al>
unspecified operator (A0, Al) const;
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template <class A0, class Al, ...class An>
unspecified operator (A0, Al, ...An) const;
bi
i

override 75 ADA T H—/\B¥

unspecified operator () const;
template <class A0>

unspecified operator (A0) const;
template <class A0, class Al>
unspecified operator (A0, Al) const;

template <class A0, class Al, ...class An>

unspecified operator (A0, Al, ...An) const;
R

*this 7% Python DFFONH L ATREA 7 ¥ =2 MRFFL TS 6 | ZZIORT A THRELLZ G TRFON -, £ A0 5;
A\ error_already set &5,
RYE

Python DFEONH Uik RA R T ARBUER DA 7 V= b, CHI R ~OEBITL, FERDOA T D=7 D R ~DOEHITIITH

o, BT UT- 55 error already set 2T 5,

wrapper 95 A7 FL—k

TR TT A% T L wrapper<T>Dl FINHIRETHIE T, ZOIREITADFLIRNE S D,

wrapper VS5AToIL—FOBE

namespace boost
{

class wrapper

{
protected:
override get override(char const* name) const;

}i
}s

wrapper 25 ANA 75—/ \E%

override get_override(char const* name) const;

B

name |3 ntbs,
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R

Python IRV T AA L A% AN il name DBEEEA— /R —FARLTNHEL T, *this BED CHIEEITAOY T AT V=
INTHDHEE. Python DA —/N—FARIZKGET D override F T2 I NS, FILAN DB . None Z4RFFT 5D override
VAVE/A N

il

#i ncl ude <boost/python/module.hpp>
#i ncl ude <boost/python/class.hpp>
#i ncl ude <boost/python/wrapper.hpp>
#i ncl ude <boost/python/call.hpp>

using namespace boost::python;

/] WREARB S E 1 SR o7 T A

struct P
{

virtual ~P () {}

virtual char const* f£() = 0;

char const* g () { return "P::g()"; }
bi

struct PCallback : P, wrapper<P>
{
char const* f ()

{

#i f BOOST WORKAROUND (BOOST MSVC, <= 1300) // vc6/vcT D28 D workaround
return call<char const*>(this->get override("f").ptr());
#el se
return this->get override ("f") ();
#endi f
}
bi

/] FERARBI S R 1 OFD 7 T A
struct A

{

virtual ~A() {}

virtual char const* f£() { return "A::f£()"; }
bi

struct ACallback : A, wrapper<A>
{

char const* f ()
{

if (override f = this->get override("f"))

#i f BOOST WORKAROUND (BOOST MSVC, <= 1300) // vc6/vcT DIz D workaround
return call<char const*>(f.ptr());

#el se
return f£();
#endi f
return A::f();
}
char const* default f() { return this->A::f(); }
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bi
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 f)

’

v W2 27 o DTA
A4 <boost/python/dict.hpp>

[XC®HIZ

Python @ dict BZ5%t3% TypeWrapper % T/ AR —h95,
95R

dict 75X

Python DFFAIAI dict MO~y T TahaN T 7 AR — 2, LLTICERT DA ARNGIZEASERO B~ T4 A
SR RIZHEAR T BI21E, TypeWrapper 22 B MO EFE I ZETHD, dict IF obiect MHABIIREL TWAD T, object D
INBAALHZ—T oA A X dict DAV AZ L AITH S TUIES,

dict 75 ADBE

namespace boost { namespace python

{
class dict : public object

{
dict () ;

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

/] W
void clear () ;
dict copy();

template <class T1l, class T2>
tuple popitem() ;

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

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

void update (object cref E);

template< class T >
void update (T const & E);

/] ATH=A

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 (Tl 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;

H}

]

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;

A~y <boost/python/list.hpp>

[XC®HIZ

Python @ 1ist AZ5%t3% TypeWrapper % T/ AR —h95,
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23R

list 75X

Python DHLAIA R 1ist BIDL —/r 2T abha)V 2V AR — 2, LLTICER T DAL ARG I ZEANEE OB~ T+

I A% SE BRI DITIE. TypeWrapper 2> E 7 RO EFEFHIeZETHD, list IX obiect NHABIREL TNDHD T,

object DABIA L HZ—T A AL List DALV AF ALY TIEED,

list 7S ADBE

namespace boost { namespace python

{
class list : public object

{
public:

list(); // list ZHHAERT 5

template <class T>
explicit list (T const& sequence) ;

template <class T>
void append (T consté& x);

template <class T>
long count (T consté& value) const;

template <class T>
void extend (T consté& Xx);

template <class T>
long index (T consté& x) const;

template <class T>
void insert (object consté& index, T const& x); // index DRIIZAT V=7 F&fAT D

object pop(); // indexfii& BEEILKE) OEREHIFRL TRT
object pop(long index) ;
object pop (object const& index) ;

template <class T>
vold remove (T consté& value) ;

void reverse(); // [Z®OET) WEICANIEZ D

void sort(); // TZODEFT) V— 1 35, WKL 52 255 0KEAUT cnpfunc (x, yv) -> -1, 0, 1

template <class T>
vold sort (T consté& value) ;

H}
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&

using namespace boost::python;

// VA RNND 0 OF AT
long zeroes(list 1)

{

return 1l.count (0);

}

A4 <boost/python/long.hpp>

[XLC®HIC

Python @ Long BEHOIZ K32 TypeWrapper &# =7 AR —F 9%,
D3R

long_o5A&

Python DHAiAH 1long BIOEAER 7 o bV = AR —8 95, LLFIZEFRT DI ANT IR LA ANEE O~ T A%
SEARIZBRE T DIZI%, TypeWrapper 2> 7 MO EFEZFTe 2L THD, long (X obiect MHABHIRAEL TWDHD T, object D
NBAA A —T A AL long_@{?/%&‘/%(@b%i’ﬂiiéo

long_ 95 ADHE

namespace boost { namespace python
{

class long : public object

{

public:

long (); // long ZHHUAERT S

template <class T>
explicit long (T consté& rhs);

template <class T, class U>
long (T consté& rhs, U consté& base);

il

namespace python = boost::python;
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/] A== T m—f B D IR WA T S
python::long fact(long n)
{

if (n == 0)

return python::long (1);
else

return n * fact(n - 1);

A4 <boost/python/numeric.hpp>

[XL®HIC

Python @ array B IZxt4 2% TypeWrapper & =27 AR —h 2%,
PS5
array 95X

Numerical Python'*?> Numeric 333 O NumArray €3 = — /L OESIRA~DT 7 2% 4804655, $hilk o BEREZ RS, DL FIZE

BT DAL ANTIZEA N D~ T A A% EARITHRT HI121%, TypeWrapper 1 B 7 MO EFA L ZEThD, array
1% obiect MBABIREL TWDHDT, object DABIA L Z—T A AL array DAL AZ L AITH Y TLED,

numarray E¥ 2 — LIRBEE DN EIZA L A= LS TV DA, Python D XIS 2L L T numarray . NDArray ZREE T
%, THUNDEE | Numeric. ArrayType (C7 4=/ 0745, WFNOILEEY 2— b A A=A ENTORNE
ATy U B nuneric: rarray I CEZEERL 2Dy T T524722< T numeric: :array ZALEIHET D
L B)7e Python OIS & T2, %1595 Python DL set_module and type(...) EFIBIECTFE TR IETED,

array V95 ADHE

namespace boost { namespace python { namespace numeric
{
class array : public object
{
public:
object astype ()
template <class Type>
object astype (Type consté& type )

template <class Type>
array new (Type consté& type ) const;

14 fRE BIEE NumPy LW H Xy 7 — D28 > TWE9, Numeric €Y = — /LI numpy.oldnumeric, NumArray €3 = — /L%
numpy.numarray £V AT THMEY 2 — L AVERSILCNET, BAEZDOITAEE R T 2554 NumPy 21 Ah—/L LI2IREE TR IR O
array.set module and type B¥ZfHL Cnumpy.ndarray 77 AEHERTEON WA TT R, W TREANUF—T A 2N
FERIC—HLTODDITIEHIEE A,
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template <class Sequence>

void resize (Sequence consté& x);
void resize(long x1);

void resize(long x1, long x2);

void resize(long x1, long x2,...long xn);

template <class Sequence>

void setshape (Sequence consté& x);
void setshape (long x1);

void setshape (long x1, long x2);

void setshape (long x1, long x2,...long xn);

template <class Indices, class Values>
void put (Indices const& indices, Values consté& values);

template <class Sequence>
object take (Sequence consté& sequence, long axis = 0);

template <class File>
vold tofile(File const& f) const;

object factory();

template <class Sequence>

object factory(Sequence consté&) ;

template <class Sequence, class Typecode>

object factory(Sequence consté&, Typecode consté&, bool copy = true, bool savespace = false);

template <class Sequence, class Typecode, class Type>

object factory(Sequence consté&, Typecode consté&, bool copy, bool savespace, Type consté&);

template <class Sequence, class Typecode, class Type, class Shape>

object factory(Sequence consté&, Typecode consté&, bool copy, bool savespace, Type consté,
Shape consté&);

template <class T1>
explicit array (Tl consté& x1);
template <class T1l, class T2>

explicit array (Tl const& x1, T2 consté& x2);

template <class T1l, class T2,...class Tn>
explicit array (Tl const& x1, T2 const& x2,...Tn consté& xn);

static void set module and type();

static void set module and type (char const* package path = 0, char const* type name = 0);
static void get module name () ;

object argmax(long axis=-1);

object argmin(long axis=-1);

object argsort(long axis=-1);

void byteswap () ;

object copy () const;

object diagonal (long offset = 0, long axisl = 0, long axis2 = 1) const;

void info () const;

bool is c array() const;
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bool isbyteswapped() const;
void sort();

object trace(long offset = 0, long axisl = 0, long axis2 = 1) const;
object type () const;
char typecode () const;

object getflat() const;
long getrank() const;

object getshape () const;
bool isaligned() const;
bool iscontiguous () const;
long itemsize () const;
long nelements () const;
object nonzero() const;

void ravel();

object repeat (object consté& repeats, long axis=0);
void setflat (object consts& flat);

void swapaxes (long axisl, long axis2);

str tostring() const;

void transpose (object const& axes = object()):
object view () const;

i
113

array 95 ANF T H—/ B

object factory();

template <class Sequence>

object factory(Sequence consté&) ;

template <class Sequence, class Typecode>

object factory(Sequence consté&, Typecode consté&, bool copy = true, bool savespace = false);
template <class Sequence, class Typecode, class Type>

object factory(Sequence consté&, Typecode consté&, bool copy, bool savespace, Type consté&);
template <class Sequence, class Typecode, class Type, class Shape>

object factory(Sequence consté&, Typecode const&, bool copy, bool savespace, Type consté&, Shape
consté&) ;

ZNHDOBABUIPERIZRELSIRL D array () BIEREIC~ > 7" 975, Tarrayl EVIOARTTROVLDE, A/ BEE 7T ALFRI U4 i
TEFRTERNEWV) CHDHIRIZE D,

template <class Type>
array new_ (Type consté&) const;

ZOBEIINE R 2B D new () BAEUIZ=> 7 95, Tnew | EVIA T TRODIL, CHDOF—T—REZNHTHD,
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array 95X DE B

static void set module and type (char const* package path, char const* type name);
static void set module and type();

=2

package path & type_name 1%, 52 V=513 ntbs,
R

H 1L, LAl ppe name D% 52 5F T 22— VD /Ry /r—V /A% package path \ZFEXTET 5, 52 BT, BEE O
BHEZE T T 5, xthsT 2 Python DRI E L7272 WD 1 [BIH  BEOLIFED set_module and type FEONLAZITLEL
LT AND 1 8] H O HIRBESND,

static std::string get module name ()

PR
LU numeric: :array A ALV APRFFT DI T A E T 2 — /VOL4HIZIR T,

%

#i ncl ude <boost/python/numeric.hpp>
#i ncl ude <boost/python/tuple.hpp>

[/ ZRTERAN DA DBER 2 FET D
void set first element (numeric::arrayé& y, double value)
{

y[make tuple(0,0)] = value;
}

~v4f<boost/python/object.hpp>

[XC®HIC

PLARIZ: Python DA T V78T /37T A object BLOHES T A% I AR — 5, BIEIKGFOERZELB IO object BJE
ETAHNLERE A I ENRBITEEZ BT A0 . 2N DOREREIT 9 X T namespace boost: :python: :api CEFIIL.

object IX using H Z T namespace boost: :python ~A L R—hEILTVN5,
i)
slice_nil

class slice nil;
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static const = slice nil();
RDIHIZ, Python DATAAXTHTEE HREFGLEL,

>>> x[:-1]
>>> x[::-1]

CHTEi72 a3 51T,

x.slice( ,-1)

x[slice( , ,-1)]

95X

const_attribute_policies 75X

const object ~DEMET I/ ERAERKETHT XL DImDDRI L —,

const_attribute_policies 75 ADHE

namespace boost { namespace python { namespace api

{

struct const attribute policies

{
typedef char const* key type;
static object get (object const& target, char const* key);

bi
B

const_attribute_policies 75X D &8 %%

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

=2
key 7> ntbs,
R
target DIBYE key \ZT7 72 AT 5,
RYE
BT 7B ADRERAEE T D object,
5t

Python DBIS DI E M L7235 error_already set,
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attribute_policies 75X

I AREZR object ~DBYET V¥ AEFB T 570X DD DRI —,

attribute_policies 75 A DIFE

namespace boost { namespace python { namespace api

{

struct attribute policies : const attribute policies

{

static object consté& set (object consté& target, char const* key, object const& value);
static void del (object const&target, char const* key);
b7
b}

attribute_policies 75X DE¢RIEI %

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

=2
key 7> ntbs,
R
target D J@M: key |2 value 3% TET 5,

R
Python OB A3 EHLT=354 error_already set,

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

B2

key 75 ntbs,
R

target D JEVE key ZHIBRT %,
5t

Python DHIS DN E M L7356 error_already set,

const_objattribute_policies 75X

const object ~DT IV EAEM (B4 % const object THADLE)ERHATIH/ X DI2dDRIT —,

105



Boost.Python ( H AGEGR)

const_objattribute_policies 75 ADIE

namespace boost { namespace python { namespace api

{

struct const objattribute policies

{
typedef object consté key type;
static object get (object const& target, object consts& key);

}i
113}

const_objattribute_policies 75X DEHEIEI %R

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

B2
key 733U B2 ARFFT 5 object,
R
target D @M key (2T 7 8AT D,
RYE
BYET 7 e ADREREEHT D object,
5t

Python DHISD3E L7256 error_already set,

objattribute_policies 75X

EHO[HEZL object ~DBEMET 7 A (JBIMEA % const object THZXDLGH) R T L7 2L DD DRIT —,

objattribute_policies 75 ADHE

namespace boost { namespace python { namespace api

{

struct objattribute policies : const objattribute policies
{
static object consté& set (object consté& target, object consté& key, object const& value);
static void del (object consté&target, object const& key)
bi
b}

objattribute_policies 25X D E§RIRE%L

static object consté& set (object consté& target, object consté& key, object const& value);
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BH

key ILTFHNERFFT D object,
R

target D J@E key |2 value % 5% €35,
fil5t

Python DHIS DI E M L7235 6 error_already set,

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

=2
key D3 SLFHNEARFFT D object,
R
target DJEVE key ZHIBRT 5,
5t
Python DS 3K HLT-85E error already set,

const_item_policies 75X

const object ~O (Python DFAFHINEE F [11255) HHET /v AR RIS 570X D2 DRI —,

const_item_policies 75 ADHE

namespace boost { namespace python { namespace api

{

struct const item policies
{
typedef object key type;
static object get (object const& target, object consts& key);
b7
b}

const_item_policies 75X D F#EIBIR

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

R

target O key THRETDEHFZA~T 7 EAT D,
RYE

BRT 7 EADOREREZE TS object,
5t

Python DBIS D3 E L7256 error_already set,
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item_policies 75X

ZE W AHEZR object ~O (Python DA FHINERE 1 [11282) BHR T /AR RKHTLH7 XL DO DRY T —,

item_policies 75 A DIHE

namespace boost { namespace python { namespace api

{

struct item policies : const item policies

{

static object consté& set (object consté& target, object consté& key, object const& value);
static void del (object const& target, object consté& key);
b7
b}

item_policies 75X DFHHIBIE

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

R

target O key THRE T DEHRE value |Z5RET D,
Hilst

Python DFISNBEH L7256 error already set,

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

PR
target O key THRETHEHBZZHIRT 5,
5t

Python OB A3 EHLT=354 error_already set,

const_slice_policies 75X

const object ™~ (Python DATAAKEL [x:y11CHD) ATART 7B AZRELT D7 0X L DO DRI —,

const_slice_policies 75 XDFE

namespace boost { namespace python { namespace api
{
struct const slice policies
{
typedef std::pair<handle<>, handle<> > key type;
static object get (object consté& target, key type consté& key);
bi
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1}

const_slice_policies 75 A D EFHIEIE

static object get (object consté& target, key type consté& key);

HR

target D key THEE T DATAANT 7 EAT D,
RY{E

AFART IR ADREREEHT 5 object,
Bl

Python DBIS DI E M L7235 error_already set,

slice_policies 75X

ZEHAEE object ~DATART JEAERBLTH7 0¥ DIz DRV —,

slice_policies 75 ADHIE

namespace boost { namespace python { namespace api

{

struct slice policies : const slice policies

{
static object const& set (object consté& target, key type consté& key, object const& value);

static void del (object const& target, key type consté& key);
}i
b}

slice_policies 75X D #HIBI%

static object const& set(object consts& target, key type consté& key, object const& value);

R
target O key THE T DATA A value % 7% & 5.

B
Python OBIS LM L7235 A error _already set,

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

R
target O key THRETDATAAZHIRT 5,
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R
Python OB A3 EH L7254 error_already set,

object_operators<U>0S5 X7 FL—b

ZhuZ object BEUED proxy 7o 7L —hDRKEITATHY | IBD AL Z—T 2 A A (A NEEB L O TARKHNTE
LTI RORWEE F) 2845, 7 7L —R# UL object operators<u>DIRAEREVIIRE THD, FEERITIT
2—PII DI T AE B T RE TR, object EFD T BXR UKL TEERA L X —T oA AE BT HDT, 221
L%,

object_operators V5 RA T IL—FDOHE

namespace boost { namespace python { namespace api
{
template <class U>
class object operators
{
public:
// BEEMFOH L
//

object operator () () const;

template <class AO0>

object operator () (A0 consté&) const;

template <class A0, class Al>

object operator () (A0 const&, Al consté&) const;

template <class A0, class Al,...class An>

object operator () (A0 const&, Al consté&,...An consté&) const;
detail::args proxy operator* () const;

object operator () (detail::args proxy const &args) const;
object operator () (detail::args proxy const &args,
detail::kwds proxy const &kwds) const;

/] BASEDOT A b

//
typedef unspecified bool type;
operator bool type() const;

/] BT 7R

//

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 constg);

/] BERTIER

//

template <class T>

proxy<const object item> operator[] (T consté& key) const;

template <class T>
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proxy<object item> operator[] (T consté& key);

/] ATAT

//

template <class T, class V>

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

template <class T, class V>
proxy<object slice> slice(T const& start, V consté& end);
b7
b}

object_operators VS5 A T FL—rDF T H—/ B

object operator () () const;

template <class AO0>

object operator () (A0 consté&) const;

template <class A0, class Al>

object operator () (A0 const&, Al consté&) const;

template <class A0, class Al,...class An>
object operator() (A0 const&, Al consté&,...An consté&) const;

MR

call<object>(object (*static cast<U*>(this)) .ptr(), al, a2,...aN)

object operator () (detail::args proxy const &args) const;

PR
27V args CH-ZTZH30T object ZFFOMH T,

object operator () (detail::args proxy const &args,
detail::kwds proxy const &kwds) const;

R
KT args THZT251 B EFFE kwds TH 2 724 A& 54T object ZFEUNH T,

operator bool type() const;

R
*this OEAAEE T AN D,

RY{E
call<object>(object (*static cast<U*>(this)).ptr(), al, a2,...aN)

proxy<const object attribute> attr(char const*) const;
proxy<object attribute> attr(char const*);
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B

name 7)° ntbs.
R

*this DA T name DIBYELT 7€ AT D,
RY{E

H—’7RMZ object (*static_cast<U*>(this)) %, ¥ —IZ name T HFE LTz proxy A7 V=T h,

proxy<const object objattribute> attr(object const&) const;
proxy<object objattribute> attr (object constg);

B2

name |33XFFN 2 RFFT2 object,
R

*this D4 Al name D BYEIZT 72 AT 5,
RYE

H—27 N object (*static_ cast<U*>(this)) % X —|Z name & FHH L 7= pProxy FT T xTh,

template <class T>

proxy<const object item> operator[] (T const& key) const;
template <class T>

proxy<object item> operator[] (T consté& key);

R
*this D key PR ERIIT 7 AT 5,
RY{E

H—47MZ object (*static cast<U*>(this))%Z, ¥ —Il object (key) HHRLT proxy A7 Y=k,

template <class T, class V>

proxy<const object slice> slice(T const& start, V consté& end) const
template <class T, class V>

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

R
*this @ std: :make pair (object (start), object (finish))PRTATARIZT 7 EAT 5,
RYE
Z—/ v MZ object (*static cast<U*>(this)) %, ¥ —IT std: :make_pair (object (start), object (finish))Z& K
LTz proxy A7V =k,
object 25X

H AL object 23 ATREZRIRY Python DZEHD IHITHREEH 2L ThD, ZHUTLY Python TENMETHAUIML T C++THRIL Y
HECEIET AIXT ThD, object DRKERIZ DAL H—T AR T, RIEI TR obﬁect_operators<object>3:l@’\y§f73§ﬁ%
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3% H H B MR D,

object )SRADWE

namespace boost { namespace python { namespace api
{
class object : public object operators<object>
{
public:
object () ;
object (object consté&);

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

~object () ;

object& operator=(object consté&);
PyObject* ptr() const;

bool is none () const;

bi
Fh}

object 75 RADAV AN VAELUT ANV

object () ;
MR

Python D None FT 2D ERT 4T VoV NS D,
Hst

2L,

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

R
x % Python |ZZEH#L . ZNA~DSREEHT D,
S

LREOEBRB R RER G A error already set (Python @ TypeError FIFAEFHETS),

~object ()

E/ES
WIS CIRFFT 247 V=V NOB IR T N lds T,
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object 7SADETEAYYE

objecté& operator=(object consté& rhs);

MR
rhs MRFFT AT V=V MOBIBAT M HERL | rthis DRFFT 247 V=7 OB RRIT ML T,

object 7S ADATH—

PyObject* ptr() const;

RY{E
P CEREFL CUD Python 47 Y2/ h~DIRA L4,

bool is none () const;

RYE
(ptr() == Py None) DS,

proxy 95 X7 FL—pk

object IZXIT D)@, BMERIVATAAT V¥ A% FIET D202, ZORF2 AN TR 4 DAY — (Policies) L&ty

WZZDOT v S — e AV AR 2T D, Policies: tkey type MDA T V= I NkEANT D,

proxy 75AToIL—FDBE

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

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

void del () const;

template <class R>
proxy operator+=(R const& rhs);
template <class R>
proxy operator-=(R consté& rhs);
template <class R>
proxy operator*=(R consté& rhs);
template <class R>
proxy operator/=(R consté& rhs);
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template <class R>
proxy operators=(R const& rhs);
template <class R>
proxy operator<<=(R consté& rhs);
template <class R>
proxy operator>>=(R consté& rhs);
template <class R>
proxy operator&=(R const& rhs);
template <class R>
proxy operator|=(R consté& rhs);
}i
P}

proxy 95 AT IL—tDFTH—/ ¥

operator object () const;

R
Policies::get (target, key) W7axy DR —F A TR —F T eI e A,

proxy V5 AToIL—DEEEH

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

R
TaX D= oA T V2 heF— AT VeI efE L C Policies: :set (target, key, object (rhs)),

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

MR

B.Z2 517z operator@=IZ DOV T, object (*this) @= rhs;
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RYIE
*this

void del () const;

R
TX DR —F oA T VeI heF—A T VeI MefE L C Policies: :del (target, key).

%

template <class T>
void del (proxy<T> consté& x);

MR

x.del ()

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

)

’

’

(
template<class L,class R> object operator!=(L consté&l,R consté&r

R
Python WT@%%%%%’L%Z}’L object (1) BIW object (r) @Cﬁﬂ%bfl%%%@ﬁ‘o

’

template<class L,class R> object operator+ (L consté&l,R constér
template<class L,class R> object operator- (L const&l,R consté&r
template<class L,class R> object operator* (L const&l,R consté&r

(L

(L

(

’

’

template<class L,class R> object operator/ const&l,R constér) ;
template<class L,class R> object operator$% const&l,R consté&r

)
)
)
)
)
template<class L,class R> object operator<< (L consté&l,R consté&r
r
)
)
)

) ;
template<class L,class R> object operator>>(L consté&l,R consté&r);
template<class L,class R> object operatoré& (L consté&l,R constér

template<class L,class R> object operator” (L const&l,R consté&r

’

’

’

template<class L,class R> object operator| (L consté&l,R constér

R
Python WT@%%%%%’L%Z}’L object (1) BIW object (r) @Cﬁﬂ%bfl%%%@ﬁ‘o

template<class R> objecté& operator+=(objecté&l,R consté&r

template<class R> objecté& operator-=(object&l,R constér);
template<class R> objecté& operator*=(object&l,R consté&r
template<class R> objecté& operator/=(object&l,R consté&r
template<class R> objecté& operator$=(object&l,R constér

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

’

’

’

)
template<class R> objecté& operator>>=(object&l,R consté&r);

’

template<class R> objecté& operator&=(object&l,R constér
template<class R> objecté& operator”=(object&l,R constér

’
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template<class R> objecté& operator|=(object&l,R constér) ;

R
*Iad5 Python DEATHRAEFE2ZNLEN I B LR obiect (r) (A LR RE HITRAT D,

B/R
!

inline long len(object const& obj);

R

PyObject Length (obj.ptr())
RYE
F 7RO 1en ()

il

Python D=1—R:

def sum items (seq) :
result = 0
for x in seq:
result += x
return result

CH+HhR:

object sum items (object seq)

{
object result = object(0);
for (int 1 = 0; 1 < len(seq); ++1i)
result += seq[i];
return result;

A4 <boost/python/str.hpp>

[FCHIC

Python @ st r A|Z%f9"% TypeWrapper & T/ AR —F95,
95X
strO5 R

Python DFAAIAI st BD LFHNAY v R o T AR— N 2%, LFOHFPAND str A7 V=V NAEES 5 2 Bl1H=a L ANT 74
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PISANDLL FIZEFR T DA ANT I Z LA NSEE D~ T 47 A 52 2B iE 951218, TypeWrapper 22 7 MO TEF A HideZ
ETHD, strif obiect HABIIREL TWAD T, object DABAA L Z—T A AL str DALV AX L AIZH Y TIEFEA,

strOSADHE

namespace boost { namespace python
{
class str : public object

{
public:

str(); // str ZHHUENRT D
str (char const* s); // str ZHHIERT D

str (char const* start, char const* finish); // str ZHHBUENRT S
str (char const* start, std::size t length); // str ZFHHAIERT S

template <class T>
explicit str (T const& other);

str capitalize () const;

template <class T>
str center (T consté& width) const;

template<class T>

long count (T consté& sub) const;

template<class T1l, class T2>

long count (Tl consté& sub,T2 const& start) const;

template<class T1l, class T2, class T3>

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

object decode() const;

template<class T>

object decode (T const& encoding) const;

template<class T1l, class T2>

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

object encode () const;

template <class T>

object encode (T const& encoding) const;

template <class T1l, class T2>

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

template <class T>

bool endswith (T const& suffix) const;

template <class T1l, class T2>

bool endswith (Tl consté& suffix, T2 const& start) const;

template <class T1l, class T2, class T3>

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

str expandtabs () const;
template <class T>
str expandtabs (T consté& tabsize) const;

template <class T>
long find(T const& sub) const;
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template <class T1,
long find(T1 consté&
template <class T1,

class T2>
sub, T2 consté& start)
class T2, class T3>

const;

long find (Tl consté& sub, T2 const& start, T3 const& end) const;
template <class T>

long index (T consté& sub) const;

template <class T1l, class T2>

long index (Tl consté& sub, T2 consté& start) const;

template <class T1l, class T2, class T3>

long index (Tl consté& sub, T2 const& start, T3 consté& 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 consté& sequence)

template <class T>

str 1just (T const& width)

str lower ()
str lstrip()

const;
const;

template <class T1,

str replace (Tl consté& old, T2 const& new )

template <class T1,

str replace (Tl consté& old, T2 const& new ,

template <class T>
long rfind (T consté&
template <class T1,

long rfind(T1 consté& sub, T2 consté& start)

template <class T1,

long rfind(T1 consté& sub, T2 consté& start,

template <class T>

long rindex (T const& sub)

template <class T1,

long rindex (Tl consté& sub,

template <class T1,

long rindex (Tl consté& sub,

template <class T>

str rjust (T const& width)

str rstrip() const;
list split() const;
template <class T>
list split (T consts
template <class T1,

list split(T1 consté& sep,

list splitlines()
template <class T>

const;

const;

class T2>

const;
class T2, class T3>
T3 const& maxsplit) const;
sub) const;
class T2>
const;
class T2, class T3>
T3 const& end) const;
const;
class T2>
T2 const& start) const;
class T2, class T3>
T2 const& start, T3 const& end) const;

const;

sep) const;
class T2>

T2 consté& maxsplit) const;

const;
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list splitlines (T consté& keepends) const;

template <class T>

bool startswith(T consté& prefix) const;

template <class T1l, class T2>

bool startswidth (Tl const& prefix, T2 consté& start) const;

template <class T1l, class T2, class T3>

bool startswidth (Tl const& prefix, T2 consté& start, T3 consté& end) const;

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

template <class T>

str translate (T consté& table) const;

template <class T1l, class T2>

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

str upper () const;

H}

%

using namespace boost::python;
str remove angle brackets(str x)

{

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

A4 <boost/python/tuple.hpp>
[FL&HIZ

Python @ tuple M|Z5td % TypeWrapper & =27 AR —h 2%,
PSR

tuple 75X

Python DA IAF tuple RIDLFHNAY v R 2 AR —1F5, LA NICEFRT DAL AT IHEA N DO~ T4 A%
SEARIZHERMR 5121, TypeWrapper 227 RO EFA wtie L TH D, tuple ld obiect MHABHIREL TWNDHD T, object D

INBRAA Z—T 2 A A1 tuple DALV AZ L ATH Y TIEED,

tuple 75 A DMHME

namespace boost { namespace python
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class tuple : public object
{

// tuple () IFZED tuple ZAER
tuple () ;

// tuple (sequence) Ly —47 » ADEFZTHIM L7z tuple Z1ERK
template <class T>
explicit tuple (T const& sequence)

H}

B

make_tuple

namespace boost { namespace python
{
tuple make tuple();

template <class AO0>
tuple make tuple (A0 const& al);

template <class A0, class Al>
tuple make tuple (A0 const& a0, Al consts al);

template <class A0, class Al,...class An>
tuple make tuple (A0 consts& a0, Al const& al,...An consté& an);

H}

object (a0), ...object (an) THlABEHOE THLWI I NAT VI NS5,

%

using namespace boost::python;
tuple head and tail (object sequence)

{

return make_tuple(sequence[O],sequence[—l});

A4 <boost/python/slice.hpp>

[XC®HIZ

Python @ s1ice T4 % TypeWrapper & =27 AR —h 2%,
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23R

slice 95X

FHAGABD s1lice AT T LU THERARTA v 7 abha)l e I AR —b 45, UL FICEFZT AV AT I ZEA N D
VT A AR SERICIRET HITIE, TypeWrapper 2B/ D EFZFHIPZETHD, slice IF obiect MHABIRAEL TWDHD
T, object DUPAA L H—T 2 A AL slice DAL AF ALY TIIED,

slice 75 ADIPE

namespace boost { namespace python
{
class slice : public object

{
public:

slice(); // 220D slice ZVEKT 2D, [::] &%

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

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

// ZDslice #ERRLIZE ZDFIHUCT 7 AT 5,
object start();

object stop();

object step();

// slice::get indices () DRV EDOH
template <typename RandomAccessIterator>
struct range
{
RandomAccessIterator start;
RandomAccessIterator stop;
int step;
bi
template <typename RandomAccessIterator>
range<RandomAccessIterator>
get indices(

RandomAccessIterator consté& begin,
RandomAccessIterator consté& end);

H}

slice Y5 AMAVANSH45

slice () ;
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R
BEE O stop., start, step [ C slice A&7 5, Python DR base[:: ] TIERKLICATAAAT ¥ =7 NEZEA,

Hist
L,

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

B2
start BE W stop 1L slice nil B F721X object BI~ZEHLA]HE,
pIES
BERE D step fHE 52 BT start, stop ETH LU slice ZHEEET %, Python DRI AZ AR slice (start, stop), 72l

Python D base[start:stop] TYERLIZATA AT T =7 b A,
Hist

ik e object I~ HTEIRDES . error already set (Python @D TypeError BINERET D),

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

B

start, stop BE W step 1L slice nil, F/old object MAZEHLATHE,
R
start, stop. step [HCTH L\ slice ZHEHE T %, Python DR A IA A BISL slice (start, stop,step) . 721 Python O =

base[start:stop:step] TYERLIZATA AL TV =7 M2,
Fist

5l#% object MAZEHTERWGE error already set (Python @ TypeError FlFEEEET D),

slice 75 AMATH—/\BAK

object slice::start() const;
object slice::stop() const;
object slice::step() const;

R
7L,
5t
2L,
RYE
ATA RGN LT EZITAE LT 513, ATAAGAER LICE ZITH A B MELTZDN slice nil ZEHLIZGA . D5 EI%
PyNone ~DZMTHYT 74/ ar AT 7SIz object EFMETH D, JRAIIIIATA ARG T V= MeARRLT D DI R
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DORIZAFT I TEDN, BRI KRIRITEEL THD,

template <typename RandomAccessIterator>
slice: :range<RandomAccessIterator>
slice::get indices(
RandomAccessIterator consté& begin,
RandomAccessIterator const& end) const;

S1#
FHX AR5 STL ¥ T & LT 7 EAALT L —Z DR,
R

512D [begin, end) #FHN O 522 A% % E F% §5 RandomAccesslterator DF1 & 1EAL T %, PyNone MWRADIRFDLhE., B

LT LSO step A X EXROIFAZ RO BNIZLE T, ZORBBISATAADIRT- 2 WD,
RYfE

0D step &, ZDORAEKD 51 ¥ b5 2 2% 45 L P X [H % & 2 4 % RandomAccesslterator O fH T #] #1{k L 7=

slice::range,
5t

ZDATAADG|ED pyNone ~DB T int ~EHLATRETHRW S | Python D TypeError FIAA AT 5,
MZEOYE 4| std::invalid argument Z#1F 5, slice::get indices () ZMFOVH T EE T HIT try |
(std::invalid argument) {} CHHA CIO7—AZALBRLEENIMLE LT b,
B

AT, BRZEMZfi~7old %L, step VAR 1 UISADTE | IRDAT L —Z BN REOERLVERTT OALE

SULHIDoR e =R IN YDA S A
ZEDATA AR T DHISN, ZZOHPHZ R T PAXKEZERT DT A ARETHLO T, REXRDOTELYI 1L 57
KOET—F =0V PLBEE/2 D, PINPHRSNRWNE S | HICBEE OFISMLEEAEIZ LY Python (2SS,

%

using namespace boost::python;

// Python U A NDIEIEAT A A,

/) ISABRNRT DIEAEA T A 22 71 Python 2.3 £V I TV E— F X TR
list odd elements(list 1)

{

return 1[slice( , ,2)];

}

// Numeric.array DEIRTTILEAT A A% L5
numeric::array even columns (numeric::array arr)

{
// 2 RTTRHID 2 FA D 1A S ITER,

// Python ® "return arr[:, 1::2]" &Z&f,
return arr[make tuple( slice(), slice(l, ,2))];

il R

..; } catch

T L7 &

WO
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// std::vector DAT A AX L THEEEZ L 5,
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;

BEBOREUHLEERL

A~y <boost/python/args.hpp>

[XC®HIZ

Zy 7 Ul CHEIEUSH — U =5 1B e e 0% B E R BB 212 3%,

keyword-expression

keyword-expression D F1% ntbs DFNERFF T 547 V=7 THY, ZORUIIEELT-F —V —ROHETF 5L T2, keyword-
expression |[IRFFT 2 E2IE T X TOF—T —RIZOWTREEEEFFOZEDBAHRETH D,

95R

arg 75X

arg VTADF T V2T NI 1 DOF—T—RELREFT D (A XMW 1 Th D) keyword-expression T D,

arg 95 ADHE

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

arg 7S5 ANAVANH4

arg(char const* name);

=2
51803 ntbs TRTFHUTZRBZR,
R
%0l name DX —U—RZRFFT D arg 7 V= VNS D,

arg 95X operator=
template <class T> arg &operator = (T const &value);
BH
514503 Python ~Z8#A R BE TZR1F UIE72 D720,
R
F—U—FOREEZNATD,
RY{E

this ~DOZHME,

keyword-expression ) operator ,

keyword-expression operator , (keyword-expression, const arg &kw) const
keyword-expression operator , (keyword-expression, const char *name) const;
BH

148 name 1% ntbs TZITFIULZRBIRUN,
MR

1 DLL EDF—T—KT keyword-expression 5|13 &I53E T 5,
RYIE

YL LUT= keyword-expression,
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B (FEHE2R)
args(...)

unspecifiedl args (char const*);
unspecified? args (char const*, char const*);

unspecifiedN args (char const*, char const*, ... char const*);

B
515139~ Tatbs T2FHUTZRB720,
RYE

LB 8% 7 v Ab3 5 kevword-expression #3947 =7k,

]

#i ncl ude <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"), nyn, arg(vvzu):o‘o, arg(vvwvv):l‘o )
) ;

~Aw4 <boost/python/call.hpp>

[XC&HIZ

<boost/python/call.hpp>l%, C++7>5 Python OFFONH LU FIREA 7V =/ ML E T°5 call BABT V7' L — N2 EHIERME

E%‘é—éo

call
template <class R, class Al, class A2, ... class An>
R call (PyObject* callable, Al consté&, A2 consté&, ... An consté&)
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=4
RIIARAL Y BB F7213T7 7 B AR e/ at’—a L AT 7 2 a R sl
R

Python WC callable (al, a2, ...an)ZREIT 5, al...anldcall () IZkFH5130T Python DA TV =7 MIEHT 5,
RYE
Python DN UAERE C++DOBI R IZEHL =1 D,

3
SEEIE~ T AT AT EARPAZ SN T, 2OV % ALK,

&

LU C++BE%ki%, Python DIEFONH L RIHEA 7 ¥ =7 b D 2 505 | $71258 Fi LS 24324, Python DFISM S & LTZ5 4
R R double [IZEHTERWG AT FISN KT D,

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

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

Av4 <boost/python/call_method.hpp>

[FC®HIC

<boost/python/call method.hpp>id, C++7 5 Python OMOHLUATREEMEAEEIT5 call method BT 71— %
HERELERT D,

B

call_method

template <class R, class Al, class A2, ... class An>
R call method(PyObject* self, char const* method, Al const&, A2 consté&, ... An consté&)
2
RITRAHH HWA 72137 7R AR fE/pa e’ —aL ARG 7 2 i o5a i,
PR

Python N'C self.method (al, a2, ...an)ZEE)T D, al...anldcall method () IZKT D54 T Python DA T =7k
(BT D, SERRE T AV ADHINIOWTE, ZON=V & R,
RYE

Python DN UAE R A C++DOBI R IZEHLI=HD,
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s
TOBITRLESNZ, Python TA— /=T AR AlGE7: C+H{HEI M F2ET D DICHE TH D,

]

LLF®D C++—KRIZ, call method Z{# FHL C Python TA—/N\—TF A KAl /2 (AR B S A Fi D0 T A% T 7 95 5 k% R LT
1/ \60

C++DED1—ILEH

#i ncl ude <boost/python/module.hpp>
#i ncl ude <boost/python/class.hpp>
#i ncl ude <boost/utility.hpp>

#i ncl ude <cstring>

/] TTTHITA

class Base

{

public:
virtual char const* class name () const { return "Base"; }
virtual ~Base /()

}i

bool is base (Base* b)
{

return !std::strcmp(b—>classiname(), "Base") ;

/) ZZnBb T yNa—R
using namespace boost::python;

/] 2Ny T T T A
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;
i

using namespace boost::python;
BOOST PYTHON MODULE (my module)
{

def ("is base", is base);

class <Base,Base callback, noncopyable>("Base")
.def ("class name", &Base callback::Base name)

’
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Python ®a—F

>>> from my module import *
>>> class Derived(Base) :
def init (self):
Base. init (self)
def class name (self) :

return self. class . name
>>> is base(Base()) # C++/b class name() A Y v REFFOHT
1
>>> is base (Derived())
0

~Aw4 <boost/python/data_members.hpp>

[XC®HIZ

make getter () BEL M make setter ()i, class <>::def readonly LW class <>::def readwrite M3 CHT —H A

%y 7 F % Python DFFNH LU FIREA T ¥ =/ M AE S 272D IZNERIAE FH 35 B 8 Th 5,

B3

make_getter E#

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);

=4
Policies 1'% CallPolicies DFEF /L.,

MR
C*~~ from python TR HERBI 1 D& LN, CAT V= MDK A /N D % to_python T T-H DA IR Python DI

O LURTREA 7 V=V MAER T 5, policies 135257256, ZIZi AL BVEEIC#E A END, ENUSNDGEE . FA4T7 TV
1 D R —WEFRKI T AT L . E0 THIUL Policies 1251 T return_internal_reference<>é"{f)ﬂ'9’*50 D BNA<—]

RAVETRIDEA | ZDOTARNT return_internal reference<>H ANl 4 IZEINEND ATREMENH DT LICHER L QU2 &7
Vo ZAUIBEFI D KA T D,
RYE

H L Python OFFONMH L AJBEA 7V =7 MR FF T2 object DAV AR LA,
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template <class D>

object make getter (D consté& d);

template <class D, class Policies>

object make getter (D const& d, Policies consté& policies);

template <class D>

object make getter (D const* p);

template <class D, class Policies>

object make getter (D const* p, Policies consté& policies);

B

Policies I CallPolicies DFF /L,

R
SIEELLT MEIZIGU T to python LT d D +p %19 Python DFEFONH LU RTREA 7Y =7 NMAERK S5, policies 73 5- %
OIS G . 2SR RAEBVBIEICE H S, ENLSNDYE . TA7 70E D B—FER I T AB)HEIL, £ Thiud

Policies {Z*LC reference existing object &7 %,
RYE
HL Python OFEONH LRI REA T V= /7 MR FFT 5 object DAL AKX A,

make_setter BEi#

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 consté& policies);

& Policies 1% CallPolicies DET /L,

W5 Python DIREFONH LU ATREA T ¥ =V NAERN T 5, ZDA 7 V=7 M Python NOIF N ENHEXIZ cx& D constallEA
ZH from python BHF[EER 2 DDBHE L), CAT VI bO%tIET D D A NG ET 5, policies ING-Z b6, Z2
(DR~ DB EEITE SN D,

FEOAE : 5L\ Python DFEFONH U FTREA 7 ¥ =7 MaARFF % obiect DAV AZ A,

template <class D>

object make setter (D& d);

template <class D, class Policies>

object make setter (D& d, Policies consté& policies);

template <class D>

object make setter (D* p);

template <class D, class Policies>

object make setter (D* p, Policies const& policies);

B
Policies 1'% CallPolicies DFET /L,
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HER

Python 7°5 D constsllZBHASI, d £/-13*p ICEZIAEND 1 DD 5[5 % 52 T ELS Python DIFONH LU ATREA 7Y = 7 M ERL
9%, policies N 5- 2 HIVIZ 6 ZZIZ A~ 5 LBV BIEUICE FH S b,
RY{E

FL Python OFFOMH LU ATBEA 7 ¥ = 7 M ARFFT 5 obiect DAV AZ LA,

il

LR D3 —RIX, make getter BELWmake setter AL TT —F A NEREEL T/ AR — 5,

#i ncl ude <boost/python/data members.hpp>
#i ncl ude <boost/python/module.hpp>
#i ncl ude <boost/python/class.hpp>

struct X

{
X(int x) : y(x) {}
int vy,

}i

using namespace boost::python;

BOOST PYTHON MODULE INIT (data members example)
{
class <X>("X", init<int>())
.def ("get", make getter (&X::y))
.def ("set", make setter (&X::y))

’

Python 7>HIRD I T 5,

>>> from data members example import *
>>> x = X (1)

>>> x.get ()

1

>>> x.set (2)

>>> x.get ()

2

A4 <boost/python/make_function.hpp>

[XC®HIZ

make function () 8L Wmake constructor () 1%, def () BEL W class <>::def() N CHDOBEEBLIOANEEETY T
9% Python OFFONH L A[REA 7 ¥ =7/ M AR T2 DIZNERRIIZE 3584 Ch 5,
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B3

make_function

template <class F>
object make function (F f)

template <class F, class Policies>
object make function(F £, Policies consté& policies)

template <class F, class Policies, class KeywordsOrSignature>
object make function(F £, Policies consté& policies, KeywordsOrSignature consté& ks)

template <class F, class Policies, class Keywords, class Signature>
object make function(F £, Policies consté& policies, Keywords consté& kw, Signature consté sigq)

EH

FIXBBR A2 I3 A NBEER A 2B policies I8 5-Z2 HiVT= 354 | CallPolicies D & 7 /L Tl Ui b722 0,
keywords I35-Z HIVIZ S | f DRI E & B Z 720 keyword-expression DR CralFHUE B0,
HR

Python DFE-ONH LU AJREA T ¥ =/ NAERR T 5, ZDA 7 2 =/ ME Python WHFERNHES D E | BIEA CHHIZZEHL T fAE
9 F A B A~DRA LD GG | Python D55 1 BIEDBIEIF O L Ot QA7 V=2 (*this) L72D | FV D Python
ST IR T 28157,

s policies 1352 HIVZIHE | 2T~ 5L BVBIRITE H 35,

© keywords D3 G- Z LN E | #EROBEBIZBIT 5% D51 BIZHE T %,

*  Signature )3 5-Z HIVIZ35E . MPL O JeBEIRIE A[GEF DA 2 AL ATl T e b e\, SO SEsEABEE D RO ERL,
DB BOETHD, 7 =F v PR CERWEEEA 7 V= MlE Ty T D560, 7y T BRI A 4 —
N—=FARUIZWG A1 Signature T L L0,

RYE
HLw Python DOFEORHUATREA 7V = 7 bR E 15 obiect DAL AR A,
xEE

RALHFTID 5113, Python 7°5 None DESIIZIGEIZ 0 LB FREMED H D, const 2B OF UL, 77 Uiz B a I
O T 72T AT T 5 Python 47 ¥ =/ OB IER SN —REF 7 U =7 M Fa 9 Al REME 3 D, Bl 21T Python DUARNLD
EHIRFE TAR LT std: ivector DNEITHD, K7 lvalue B EERIGE 1L, FE const ZEROF| HEFH LI,

make_constructor

template <class F>
object make constructor (F f)

133


http://www.boost.org/libs/mpl/doc/refmanual/front-extensible-sequence.html

Boost.Python ( H AGEGR)

template <class F, class Policies>
object make constructor(F f, Policies consté& policies)

template <class F, class Policies, class KeywordsOrSignature>
object make constructor (F £, Policies consté& policies, KeywordsOrSignature consté& ks)

template <class F, class Policies, class Keywords, class Signature>
object make constructor(F f, Policies const& policies, Keywords consté& kw, Signature consté& sig)

B2
FIXBER A 21, policies 135z HiT=854 . CallPolicies DET L CRITFIUERD72N, keywords 3 5-2HNT-56 . DR
HEAE X 72\ kevword-expression DFESRTIRFAUT e bA20,
R
Python 2O IFONHEILD 5 [ H5 % CHHIZE ML C fAMEFOMH T, Python DREONEL ATREA 7 ¥ =7 M AERK T,
RYE
H L Python OFFONH L AJBEA 7V =7 MR FF T2 obiect DAV AK LA,

%

LUF T2/ 2R =142 CHEEUT, 2 DDOBEEDIH 1 D2Ty 7S LU AReA 7 V=7 M ik,

#i ncl ude <boost/python/make function.hpp>
#i ncl ude <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);

BOOST PYTHON MODULE (make function test)
{

def ("choose function", choose function);

Python 7SIk DI 5,

>>> from make function test import *
>>> f = choose function (1)

>>> g = choose function (0)

>>> £ ()

'foo!

>>> g ()

'bar'
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A5 <boost/python/overloads.hpp>

(FC®HIZ

C+D R, A BB L OL HERBENOREED 5[ #& L6 (T Python DRI LOYLIRES T ADAY vy E D% B iE 2
DAY Tt i N

overload-dispatch-expression

overload-dispatch-expression 1X, YL T ADTZOIZ KT DAY YR DL BHIEFRIELZ LR THDIMEH T 5, LLTFO7 v 371
ZFFO,

docstring AVYRD  doc  JEVEICHMSNAEZFEO ntbs

keywords AT DAY YR D5 IE (D F A% S (A Wi ZAHT D keyword-expression.,
call policies CallPolicies &7 /L DB DR,

minimum arity | 4 pf4-% 2o R L 8 E R OVZITHT 55 10 e Nk,

maximum arity | A:p42% 2 KL HEFRMNZ T D51 50 5K EL,

OverloadDispatcher a>Yt 7+

OverloadDispatcher @ x &1, minimum arity & maximum arity Z£f-2>27 72TV, LL T AZ 41241 OverloadDispatcher & [r] Uk
K B/NBIBEZFF D B85 overload-dispatch-expression T,

)
docstring)

docstring, keywords)

keywords, docstring)

) [policies]

docstring) [policies]
docstring, keywords) [policies]
keywords, docstring) [policies]

X
X (
X (
X
X (
X (
X
X (
policies 35-2 iV 554 | CallPolicies E7 /L ORI TRTIITRLT | fER OO LRV —E70D, ZNLISDGE
FEROFEOH LAY —1X default call policies DAVAFLATHD,

« docstring 1352 OIS | ntbs TRITIUTIZRL T FERDOR X2 AT —2a WFEHERD, TNUSNDGE | RO
R¥F2 AT —2a WTFHNTZETH D,

o keywords N H-2ONT-GE . B3I x DR KEIEELLT ThHD keyword-expression DfE R TRIFIXRHT | fERD
F—U—R5IEF|E70D, LSOOG #EROF—T —REIEF13%4 Th D,
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<A

BOOST_PYTHON_FUNCTION_OVERLOADS(name, func_id, min_args, max_args)

BAE D A2 — 7 T4 Hii name @ OverloadDispatcher O E 35 ~EBH 325, ZAUXLL FTOBE OB LARKICHH T2

@dniargs<=i<=naxiargs%

func id(al, a2,...ai);

BOOST_PYTHON_MEMBER_FUNCTION_OVERLOADS(name, member_name, min_args, max_args)

BAE D A2 — 7 T4 Hil name @ OverloadDispatcher O & 38 ~EHH 25, ZAUZLL FOBEFOHLARKICH A T3

(min_args <=j<= max_args, X 53:7'72@7\‘—7“/3:7]“’\@7;5%) °

x.member name (al, a2,...ai);

il

"
4
i
i
i
i
i

ncl ude <boost/python/module.hpp>

ncl ude <boost/python/def.hpp>

ncl ude <boost/python/args.hpp>

ncl ude <boost/python/tuple.hpp>

ncl ude <boost/python/class.hpp>

ncl ude <boost/python/overloads.hpp>

ncl ude <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, £, 0, 3)

struct Y {};

struct X

{
Y& f(int x, double y = 4.25, char const* z = "wow")
{

return inner;

}

Y inner;
bi

BOOST PYTHON MEMBER FUNCTION OVERLOADS (f member overloads, f, 1, 3)

BOOST PYTHON MODULE (args ext)
{
def ("f", £,
f overloads (
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args ("x", "y", "z"), "ZHUIEfDORFL AT —T 3 Vel
));

class <y>("Y")

’

class <x>("X", "ZAULXD RF o AT — 3 VIFFHI)
.def ("f1", &X::f,
f member overloads (
args ("x", "y", "z"), "fDRF¥ 2 AT —T =g LIF
) [return internal reference<> ()]

~w4 <boost/python/ptr.hpp>

[XC®HIZ

<boost/python/ptr.hpp>id ptr () BTV 7L — N EEKT D, ZIUTKDA — N—FA R A REZRAEES S D F4E | Python D
FEONH U ATREA 7 Y =7 DR E), HDU N C+HA47 Y =7 Fsb Python ~D BRI ZE BT I T C+HDR A Z il % Python (2
B 2 N A E T& 5, 1B . Python Da— LNy 7 ITRA L B %P L Python DA 7 Y =/ b RNIR RS BARE L2 LD
RA A IFaE —Snb, HL Python DA T V=7 MR HIZRA LA p DAL —EFF ORIV ZEE R ET DL, =2—W
1 p ZEEE T O T pre (p) ZWETINCT D, ZOA L H—T7 2 A AEFRICS RO —ZMIET D boost: :ref () DM

Ll T2,

ptr (p) & isipointeriwrapper<>)(5Eg&“@*ﬁtﬂﬁfﬁgfi Dointeriwrapper<>@4725f/1%ﬁﬁ'o unwrapipointer<>6i

pointer_wrapper<>75)5ﬁ@ﬂ‘\o/])‘/§”§igé’ﬁjﬂ HAAXBAECTHD, ZNHDITTATFEIEDFEMEE 2 TIW,

3L

ptr

template <class T>
pointer wrapper<T> ptr(T x);

B

TRARA LS,
RYfE

pointer wrapper<T>(x)

R

2L,
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23R

pointer_wrapper 25 X7 FL—k

ptr () DT IO E R (envelope) | THY, Python D— L3I ~JEFTRAL X DB~ T 47 A% m T OIEHT 5,

pointer_wrapper 7357 FL—FOHE

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;

H}

pointer_wrapper 95 X7V FL— D

typedef Ptr type;
T T T HRAZDH,

pointer_wrapper 75 XTYFL—rDAV AN VEE LUV T AN IS

explicit pointer wrapper (Ptr x);

BH
Ptr DIRA L HHY
MR

pointer wrapper<>\Zx ZHANT 5,

&5t
3L,

pointer_wrapper 75X T L—r DA TH—/\BH

operator Ptr () const;
Ptr get () const;
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RY{E
AL CWNDIRA L Z DA —,
s,

pointer wrapper<>|LEFRDRA L ZHRIDREZFIXL TWDA, RFZITRA L 2% BT 2RI T IEN B TFZ N L0,

AR

is_pointer_wrapper 25 X57>L—F

543 pointer_wrapper<>f“&)5%{i\@l value DNEL.E7RDHIE AXEEH,

is_pointer_wrapper 75 XTFL—FOHBE

namespace boost { namespace python
{

template<class T> class is pointer wrapper

{

static unspecified value = ...;
}i
H}

RYIE
T pointer wrapper<>DFFERLTHIUX true, value FRHER OFRERE~Z M A REZRHEEEEL,

unwrap_pointer 75X 7> FL—k

poj_nter_wrapper<>0)*#5}!&“{,73)%3‘)701/77‘17‘154‘/57@%1%Hjﬁﬁéﬁiﬁ)‘&ﬁgﬁo

unwrap_pointer 75 AT FL—FDOBE

namespace boost { namespace python

{

template<class T> class unwrap_ pointer
{
typedef unspecified type;
b7
}}

RY{E
T 23 pointer wrapper<>DFFERILDGE | T: s type, TSN DLEIT T,

il

ptr OV AEALTH TP /v oar™—%2 k4545,
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#i ncl ude <boost/python/call.hpp>
#i ncl ude <boost/python/ptr.hpp>

class expensive to copy

{
bi

void pass_as_arg(expensive to copy* x, PyObject* f)
{
// Python ®B#K £ #FEFON L, *x & [ARA ¥ T) BT 5
// Python A7 Y=/ NEJET,

//
/) oxEx EE B £()DOBIE LTHEH LB BIEMIE D DIE v
/] xxr 2—PFOFLTHL V KINT5L7 Ty ad 5! FAx

boost: :python::call<void> (f, ptr(x));

Ay#4 <boost/python/raw_function.hpp>

[XC®HIC

raw_function(...) &, tuple BR W dict Z5EUTELLREEE W AR DSIBEEEDF—U — RN 5% % T D Python DI
OHUATREA 7 ¥ =V MBS D01 32,

3L

raw_function

template <class F>
object raw function(F f, std::size t min args

0);

B2

f(tuple (), dict())BEIEREX,
RYE

D7kt min_args OB $5 &R T HENHUAAEA T Ve h, BEOHINDEEBEOIEF —T —R5[HF13 tuple DHF 1
FIEEL T, F—U—REI5F23 dict D 2 513k LT ISR,

]

Ct++:

#i ncl ude <boost/python/def.hpp>
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#i ncl ude <boost/python/tuple.hpp>
#i ncl ude <boost/python/dict.hpp>
#i ncl ude <boost/python/module.hpp>
#i ncl ude <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", rawifunction(raw));

}
Python:

>>> from raw test import *

>>> raw (3, 4, foo = 'bar', baz = 42)
((3, 4), {'foo': 'bar', 'baz': 42})

BMORF A T—Lay
~w4 <boost/python/object/function_doc_signature.hpp>

(XC®HIZ

Boost.Python I, Python & C++3 27 =F ¥ O B B8 fE AL S ToRF 2 A T — g CFFN R — T 5, ZOEREIX
class function doc signature generator NFEIET D, ZOI/TRAFIL—VPERDORF 2 AT —ar L FFIOMIZEL E

EF, BRAONHIBOATTRBIOBEMDO T N TEEHL T, GRAONTEREERDORF 2 AT — 2 a CFHNE AR T 2,
95X

function_doc_signature_generator 252X

ZOIFAT 1 OOBEBOLEERRCKHT AR 2 AT — g CFEIIOV AN IR T AR B E 1 T H,

function_doc_signature_generator 75 A D E

namespace boost { namespace python { namespace objects {

class function doc signature generator
{
public:
static list function doc signatures (function const *f);
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1}

%

function_doc_signature_generator TERMLI=FFa At T— 3> 3 F 5|

4i
i
i
i
i
i
i

ncl ude <boost/python/module.hpp>

ncl ude <boost/python/def.hpp>

ncl ude <boost/python/args.hpp>

ncl ude <boost/python/tuple.hpp>

ncl ude <boost/python/class.hpp>

ncl ude <boost/python/overloads.hpp>
ncl ude <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);
}i
BOOST PYTHON MEMBER FUNCTION OVERLOADS (X f overloads, X::f, 0, 3)

tuple raw_func(tuple args, dict kw)
{

return make tuple(args, kw);

BOOST_PYTHON_MODULE(args_ext)
{
def ("f", £, (arg("x")=1, arg("y")=4.25, arg("z")="wow")
"ZHUTED RFa AT — 3 TS
) ;

def ("raw", rawffunction(rawffunc));

def ("f1", £, f overloads ("fl1 D R¥ =2 A7 — = FH", args ("x",

class <x>("X", "ZAUIXD RFa AT — g FH|", init<> (args("self")))

.def ("f", &X::f
, "ZAUEX.ED RF o AT — g IS

Yo

"Z") ) )’.
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, args("self","x", nyn, "Z"))

Python D=1—R:

>>> 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

class X (Boost.Python.instance)
THEX D RF 2 AT —3 3 VLTS

Method resolution order:
X
Boost.Python.instance
__builtin .object

\
\
\
\
\
\
\
|  Methods defined here:
\
\
\
\
\
\
\

_init (...)
__init ( (object)self) -> None
C++ signature:
void  init (struct object *)
f(...)
\ f( (X)self, (int)x, (float)y, (str)z) -> tuple : ZHIEX.fDRFa AT — 3 LFH
| C++ signature:
| class boost::python::tuple f(struct X {lvalue},int,double, char const *)
\
| e e
\
FUNCTIONS
f(...)
£([ (int)x=1 [, (float)y=4.25 [, (str)z='wow']]]) -> tuple : ZAULED FF=2RX T — 3 LTS5
C++ signature:
class boost::python::tuple f£([ int=1 [,double=4.25 [,char const *='wow']]])
fl(...)
£1([ (int)x [, (float)y [, (str)z]]]) -> tuple : f1D RF a2 AT —T a3 LVIFH|
C++ signature:
class boost::python::tuple f1([ int [,double [,char const *]]])
raw(...)

object raw(tuple args, dict kwds)
C++ signature:
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object raw(tuple args, dict kwds)

~Avw4<boost/python/converter/pytype_function.hpp>

[XLC®HIC

Python D> 7' =F v VR —h5I21d, BHaIIBH 95 pyTypeobject ~DRALHEIKT get pytype BIEZHRH L7
FAuE7es7eu, Bl LT ResultConverter 7> to_python converter & R2AEE\V, ZONYH T 7 ANV DI T A get _pytype D
FILME T DL MEL TWD, EREL OF I ERLLHITHT T2 class TITHT 57 7L —hD_direct IR"bdHD (2
NOIFEY 22— NV EFAIAATEXITERL AN NIZHDHEE Z TLNDHRELOTHD),

95R

wrap_pytype 75X

ZOT TV —NI, TV I E IR T EIAL N get pytype AT D,

wrap_pytype 75X DHHE

namespace boost { namespace python { namespace converter({
template < PyTypeObject const *pytype >
class wrap pytype
{

public:
static PyTypeObject const *get pytype () {return pytype; }

P}

registered_pytype 75X

ZOT 7 —RE, class_TC Python ~=J7 AR — 28 ([Effi 238> THEW) OF7 7 L—RE[#EEBIZHEHAT RETH
Do RSN FRRY AN get pytype 133}t 9°% Python DAUAIK T,

registered_pytype 75 ADHHE

namespace boost { namespace python { namespace converter({

template < class T >
class registered pytype
{

15 FRiE expected from python type direct, registered pytype direct, to python target type direct @3-,
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public:
static PyTypeObject const *get pytype();
}i

11}

expected_from_python_type 25X

ZOTr TV —ME, B T IZOWTEERE A D from python BH#igsZ M\ Gt L& B L7z Python Bl A K3 ) AL

get pytype %Eﬁﬁﬁ_éo

expected_from_python_type 75 ADHE

namespace boost { namespace python { namespace converter({

template < class T >
class expected from python type
{
public:
static PyTypeObject const *get pytype();
bi

Ph}

to_python_target_type 75X

ZOT T —NE, T HDEBR[REZR Python DA KT HAIAL /N get_pytype ZERKT 5,

to_python_target_type 75 ADHE

namespace boost { namespace python { namespace converter({

template < class T >
class to python target type
{
public:
static PyTypeObject const *get pytype();
bi

P}

11

LT O#I T, Python DRF 2 AL MIHHEEARE 72 noddy Y= — L] 2 F24EL7-L LT, B#J 5 E E% noddy.h IZEV-
HOERET D, noddy NoddyObject VIR 72 £ CICE MR IEER CHAD T, ZOFITDUIE0bI L5, T _XTOREH
BEORVEOE & FNHEEEET Y7 L TD,
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C+H+DED1—ILEE

#i ncl ude <boost/python/reference.hpp>
#i ncl ude <boost/python/module.hpp>
#i nclude "noddy.h"

struct tag {};
tag make tag() { return tag(); }

using namespace boost::python;

struct tag to noddy
#if defined BOOST PYTHON SUPPORTS PY SIGNATURES // Python @7 =F ¥ NI R— b SNRWVIGEHITRERA— " —
~y RFEAE
wrap_pytype<snoddy NoddyType> // wrap pytype 7*b get pytype &k ¥ 2
#endi f
{

static PyObject* convert (tag consté& x)

{
return PyObject New (noddy NoddyObject, &noddy NoddyType) ;

}i

BOOST PYTHON MODULE (to python converter)
{
def ("make tag", make tag);
to python converter<tag, tag to noddy
#i f defined BOOST PYTHON SUPPORTS PY SIGNATURES // Python M2 =F ¥ NHAHR— kSR WEEITAIE

, true
#endi f

>(); // tag_to_noddy 2’ A /Nget pytype ZFODT [H]

PLFOHIL, 77 —h expected from python type 3L to python target type Zf# L T Python & D J5 A%
Bz B ERL TD,

#i ncl ude <boost/python/module.hpp>

#i ncl ude <boost/python/def.hpp>

#i ncl ude <boost/python/extract.hpp>

#i ncl ude <boost/python/to _python converter.hpp>
#i ncl ude <boost/python/class.hpp>

using namespace boost::python;

struct A
{
bi

struct B
{

A a;

B(const A& a ):a(a ) {}
bi

// B/E Python D~ DZEHLE
struct BToPython

146



Boost.Python ( H AGEGR)

#if defined BOOST PYTHON SUPPORTS PY SIGNATURES // Python D2 =F ¥ MY AHR— S TWVARWEAITIAEL A —
PRy RAVRAE
converter::to python target type<A> // get_pytype'iﬁﬁﬁﬁﬁ‘é

#endi f
{

static PyObject* convert (const B& Db)

{

return incref (object(b.a) .ptr());

}

}i

// Python OFEHND A ~DEHL
struct BFromPython
{
BFromPython ()
{
boost: :python::converter::registry: :push back
( &convertible
, &construct
, type id< B >()
#if defined BOOST PYTHON SUPPORTS PY SIGNATURES // Python D ¥ 7 =F ¥ NHR— bk S THRWEGAIIARIE
, &converter::expected from python type<A>::get pytype// A ~EMA[EEZ: H DIX B~ HE
#endi f
)

static void* convertible (PyObject* obj ptr)
{

extract<const A&> ex(obj ptr);

if (!ex.check()) return O;

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;
}
}i

B func(const B& b) { return b ; }

BOOST PYTHON MODULE (pytype function ext)
{
to python converter< B , BtoPython

#i f defined BOOST PYTHON SUPPORTS PY SIGNATURES // Python @7/ =F ¥ R HAHR— F S TWARWGEEITIAIE
, true
#endi f

>(); // get pytype ZFFD
BFromPython () ;

class_<A>("A")
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def ("func", &func);

>>> from pytype function ext import *
>>> print func. doc
func( (A)argl) -> A :
C++ signature:
struct B func (struct B)

CallPolicies DETIJL

~v4L<boost/python/default_call_policies.hpp>

23R

default_call_policies 25X

default call policies ¥ precall 83X W postcall DIRDEE WA FF-72\ ) CallPolicies DE T /L ThHY | HIKLZTTH
result _converter Chb, 7v 795 CHOBEBIOA NBEEUT, FRZHRELZRITIUX default call policies ZffiH
T5, ZFrElo CallPolicies I'% default call policies IHIRE T HEERTH S,

default_call_policies 75X DIHE

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>{};

H}

default_call_policies 25X D E¢HIBI#K

bool precall (PyObject™) ;

RY{E

true
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st
7L

PyObject* postcall (PyObject*, PyObject* result);

RYfE

result

&5t
L

default_result_converter 75X

default result converter (X, IRALFH char const*E/2(F Pyobject*ZfH TR CH+BIEE T 7T DI H

4% ResultConverterGenerator &5 /L Céh 5,

default_result_converter 75 XADHIE

namespace boost { namespace python
{

struct default result converter
{
template <class T> struct apply;
}i
I

default_result_converter 75X M A28 %

template <class T> struct apply

EH
TS REITID, THRALZFIOEE | Tid const char*)» PyObject*,
RYE

typedef to python value<T consté&> type;

il

ZOHIE Boost.Python D FEIEZEDE D) HESTZ, return_value policy Z77A7 7L —RNI precall 8L W postcall IZ

kT DIRDIFNDFIEZL R0 DT, FD KK T AL default _call policies &8T5,

template <class Handler, class Base = default call policies>
struct return value policy : Base
{
typedef Handler result converter;
}i
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~w4<boost/python/return_arg.hpp>

(FC®HIZ

return_arg BL D return _self DA L AH L AT, FoTTHAN)BEAEORBELZSIE CRIKIE #this) 2K T
CallPolicies 7 /L CTH D,

93X

return_arg 25X T FL—F

5% |BEH A BERE
arg_pos | std::size t WOIED | IRKT5IEDONLE, ' 1
a2 A VR,

Base CallPolicies DFE /L R —DERRICHERH, i3 2 result converter & default call policies
return_arg XA — R—=FARENDN, £D precall B&X
W postcall ARJT—IE CallPolicies DIAIZ/RT LBV AKSN
%o

return_arg V5 XT7oFL—rDOBE

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>{};

return_arg 75 XD FHHIBEH

PyObject* postcall (PyObject* args, PyObject* result);

B

PyTuple Check(args) != 07>DPyTuple Size(args) != 0

16 FR¥E arg pos T 7L —R5IEUC 0 45 ETHILILTEER A,
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RYE
PyTuple GetItem(args,arg pos-1)

return_self V5 X7 FL—k

return_self 75X 7L —FOBE

namespace boost { namespace python
{
template <class Base = default call policies>
struct return self
return arg<l,Base>
{}7
b}

il

CHDEDA—ILEE

#i ncl ude <boost/python/module.hpp>
#i ncl ude <boost/python/class.hpp>
#i ncl ude <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 ;

}i

struct Label : Widget
{
Label () {}

std::string get label() const { return label ; }
void set label (const std::string &l1){ label = 1; }

private:
std::string label ;
}i

using namespace boost::python;
BOOST_PYTHON_MODULE(return_self_ext)
{
class_<widget> ("Widget")
.def ("sensitive", &Widget::get sensitive)
.def ("sensitive", &Widget::set sensitive, return self<>())

’

class_<Label, bases<Widget> > ("Label"
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.def ("label", &Label::get label)
.def ("label", &Label::set label, return self<>())

’

Python ®a—F

>>> from return self ext import *
>>> 11 = Label () .label ("foo") .sensitive (false)
>>> 12 = Label () .sensitive (false) .label ("foo")

~w4 <boost/python/return_internal_reference.hpp>

(XC®HIZ

return internal reference DAV AKX AL, B HIBEN AL B D 51 B ET NI AL S BE D G AN R FFT75
FT 2T DR A L EBLOBBES RO — 5B T DR ERITRT 2% A[HEE 5 CallPolicies 7 /L ThH D,
17T L= I EOBEEEIL. WEAT 547 VI N7y 7T DA SO S (s this) L7 D XA EE LTS,

23R

return_internal_reference 25 AT 7FL—k

51% 24 WA BEE

[y

owner_arg | stq::size t HOED | IKTSRNKRALHIOF TV 27 NeE 5 BDIRT-, T
LS VIEERL TITLONANEABOGE . G L IIRRAT V=]
(*this) THD, "KIEROD Python 47 ¥ =/ MURTH N A
PIR—FLIRWIGE | Ty 7 T 5B 8% O 97 & Python O

TypeErrorWJ%’i’%Hﬂ'ﬁ‘éo
Base CallPolicies DET /LT |RI —DE RIS, #9425 result converter (& default call policies
o) return_internal reference [CKVA— =T AREND

M. FD precall BLW postcall ARYT —{% CallPolicies
DI T LBV EKRIILD,

return_internal_reference 75 AT L—rDHBE

namespace boost { namespace python

{

17 FRE owner_arg 72 7 L —MBIHUT 0 RS IEFN OB A X HDEEZFEE T DI LT TEEE A

152



Boost.Python ( H AGEGR)

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;

i
}}

return_internal_reference 75 A DEHHIBI %

PyObject* postcall (PyObject* args, PyObject* result);

B

PyTuple Check(args) != 0
RY{E

with custodian and ward postcall::postcall (args, result)

il

C+H+DEDI—ILESE

#i ncl ude <boost/python/module.hpp>
#i ncl ude <boost/python/class.hpp>
#i ncl ude <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;

}i

class Foo

{
public:
Foo (int x) : b(x) {}

/] NESHY 2B R &K

Bar consté& get bar() const { return b; }

private:
Bar b;
bi

using namespace boost::python;
BOOST PYTHON MODULE (internal refs)
{

class_<Bar>("Bar", init<int>())
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.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<>())

Python ®a—F

>>> from internal refs import *
>>> f = Foo(3)

>>> bl f.get bar()

>>> b2 = f.get bar()

>>> bl.get x()

>>> b2.get x()

>>> bl.set_x(42)
>>> b2.get x()
42

Avy4 <boost/python/return_value_policy.hpp>

[FC®HIC

return value policy DA ¥ AKX A%, Hffi|Z ResultConverterGenerator & 44 I 7] 72 Base CallPolicies % & ik L 72

CallPolicies =7 /L T 5,
ISR

return_value_policy 75X 7> FL—k

51% i BERE
ResultConverterGenerator ResultConverterGenerator D5 /L
Base CallPolicies DEF /L default call policies

return_value_policy 75X T 7L—FDHE

namespace boost { namespace python

{

template <class ResultConverterGenerator, class Base = default call policies>
struct return value policy : Base
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typedef ResultConverterGenerator result converter;

1}

]

C+H+DEDI—ILESH

#i ncl ude <boost/python/module.hpp>
#i ncl ude <boost/python/class.hpp>
#i ncl ude <boost/python/copy const reference.hpp>
#i ncl ude <boost/python/return value policy.hpp>

/] T T DT T ARE

struct Bar { int x; }

struct Foo {

Foo(int x) : { b.x = x; }

Bar consté& get bar() const { return b; }
private:

Bar b;

}i

/] T wvsRa—FR

using namespace boost::python;
BOOST PYTHON MODULE (my module)
{

class <Bar>("Bar");

class_<Foo> ("Foo", init<int>())
.def ("get bar", &Foo::get bar
, return value policy<copy const reference>())

Python ®a—F

>>> from my module import *
>>> f = Foo (3) # FooA 7 V=7 k&EER
>>> b = f.get bar() # WNEYR Bar 47 V=7 hDa B —%1ERk

Ay4 <boost/python/with_custodian_and_ward.hpp>

(XC®HIZ

ZO~y AL, B D Python 5B L VEVEA T =7 hD 2 DD D F iR AL L D eE 2 14t 2, FER R A
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(ward) 47 V=7 MIBEEA (custodian) 47 ¥ =7 M3 BV S B 297K — LTS FRY (Boost.Python DJEGEY 7 AIX 3~ THHL
ZWREYR—1T2) BHALT VoV MBSO ETHRES N, BEAS 7 V= MRS REFR—LTEHT
None THZRWH A, MY RGN HFETOEND, 2 2D2F A7 F L —h with custodian and ward 3 X O
with custodian and ward postcall DEWNIZNOLRHRERET LT CTHD,

AEB CTRERA L Z 2B L TLEI ATREMEZ L3720 | BEE TIIFMORFFII TR ICHD CHA T V=7 MRS
DRTCATO . LALLM ROAF T V=2 NI OH T ETE THLDO T, MO LK IZHM O REEZITD
with custodian and ward postcall Z#EEL T\ %, £72 with custodian and ward<>::precall DZ7ENEHZIZHH
CHAT T =V MR FEBRIZRA L B E RN T DEVFINC CHBINBR TN 6 BEAA T V=V e Ff R ATV =7 b3
BN EBICRESNDT2D | Ty 7T LD~ T 47 AR CTRIDOVIZ with custodian and ward postcall
BT DELN,

BT O LEER 22 THEORA L X O AHEBRETSHEET Y 7T 556 ZAUTEL/2Y — /L CIERVWIEITERL
TCUWZEE T2, BERHIUI DL E R L FIE A S RINTZ0,

95A

with_custodian_and_ward 95 X57>7L—k

5% B HA BERE
custodian | svq: :size t BIOIED | LT HHEMBRICEBOTREFESNAUEE T 7L —h
IR OVERESR, IO N DOIEEDIRT . A\ ET 7T D56, 51801
I3 RA T T2V (*this) THD, IR D Python 472 =2k
BIREFNZRE YR —FRWES, 77 T5CHAF 7T V=
I & REOM & Python @ TypeError B4 &5 3252 812
HEELTWEE,

ward std::size t BDIED | HENLT HFFmBRICEBWTKFE T 2T 7 7L —R5]
IS VIR ERK D1 DOIEEDIRT A BEET 7556 511X
HRA TV xR (*this) ThD,

Base CallPolicies DEF /L B — DA T 5, default call policies

with_custodian_and_ward 95X 7> 7L—rDHE

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);

18 FRIE custodian BI N ward 7> 7L — G 12 0 RS IBFNOF M E A HEEIEE T HZ LT TIEE A, F-ME IZRICEZEET 1L
HLTEEE A,
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with_custodian_and_ward 25X D) # iR %

bool precall (PyObject* args);

B

PyTuple Check(args) != 0
pIES

ward CHRELTZB1 5D FH % custodian THRE LTSI BOFMmIIKFSED,
RYE

giﬁyﬁ%kifalse(PyErr_Occurred() = O)o%filgiy*ﬁitrueo

with_custodian_and_ward_postcall 75X

5% B Gl b BERE

custodian | stq: :size t BOED | T2 M ERICBOTRFSNIMEZIETT 7L —h
LAV ER, FIEBDIRT, 0 XRVE, 1135 1 51 8E# T, A Bz
ToTTHEE VT RA T V27 (*this) ThHDH, KHOD
Python 47 V=7 MURFHWS AR —FL2WEGE, T
T5 C++47 V=7 M FEOVH §& Python @ TypeError 15
R T HZLITIEREL TV EE,

ward std::size t MOIED | LT 5HM BRIV TKET HAZET T 7L —R|
L A VB TERS, BOWT, 0 1IXFEVE, 1135 151558k, A EEETy
FIHEE . B 1138847 P =/ (*this) ThD,

Base CallPolicies DEFT /L | BRI —DOERRIZHE AT 5, default call policies

with_custodian_and_ward_postcall 75X 7> FL—F DB E

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);
}i
I

19 FR¥E  custodian BIX O ward 7> 7V — 1 BUZ B BANOFFAZ B I AEEIEE T HI LT TEER A, F-WH IR CEZIEETHZEL T
A,
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with_custodian_and_ward_postcall 75X M) &I RE$

PyObject* postcall (PyObject* args, PyObject* result);

B

PyTuple Check(args) != 0/ Dresult != 0,
R

ward CHRE LTZBIB D F#% custodian CTHRE LB B DFFMIIRIESE D,
RYE

f’i,ﬁ\&ﬁgﬂi 0 (P Err Occurred() != O)O %ﬂu%ﬂi true,

il

PLFIEZ A7 7P return_internal reference MEXEIZ with custodian and ward postcall ZfHHL TWAHITH

60

template <std::size t owner arg = 1, class Base = default call policies>
struct return internal reference
: with custodian and ward postcall<0O, owner arg, Base>

{
typedef reference existing object result converter;
bi

ResultConverter DETJL

A4 <boost/python/to_python_indirect.hpp>

[XLHIZ
<boost/python/to python_indirect.hpp>l&, 77 LIz CHITAAL L AR L ABTRA L AINAS— KA 2 TREFT 28T
L) Python 47 ¥ =7 N85 F B AR5,

95A

to_python_indirect 75 X7 FL—b

to_python_indirect V7AT 7L —NIH | BIBIDA TV =V NI TFADA L AH AL LT Python [ZZ8 #4325, 55 2
SIECCH AT A HERY > — & 32,
UTORTxIFE TOAT7 Y2 b, hidboost: :python: :objects: :instance_holder*H DA TV = h p 138 ux DA

TN THD,
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5% 2 A
T U cvs (ev IXAMEFIEEZR CV FEE 1) 2>, *x 3 U constsll | class 7 T A7 7 L — b C Python ~T7 AR —h
25 Al RE7R Dereferenceable BIDWT N0 (UIX/ 7AW | 3% CHI T RS RF DL 458,
MakeHolder | h = Makefiolder: :execute (p); Fr B9 BA %L execute () A% instance holder % fERK
THITA,

to python indirect DAL AKX AL ResultConverter DET /L Thd,

to_python_indirect synopsis 25 X57>FL—k

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() ;
}i
I

to_python_indirect 75X TV FL— DA T H—/ B

PyObject* operator () (T x) const;

B
X IA T A~DOER (RALZHIOBE | FE null), 7> convertible() == true,
R

W ENCAAF T &7 Boost.Python YEHR 7 7 AD A L AS L A% AERK L | MakeHolder Zffi L Tx 2D instance holder Z1EAK
T Do WITHUWNEIRT T AA L AH AN instance holder BAVAN=IVL ., BT FNADIRA LA EIRT

to_python_indirect V5 AT FL— O #HIEH

bool convertible();

R
WTINDEY 22—V 78 Uk T 5 Python M4 %8k L TUWUIT true,

]

reference existing object DIEEEZ L IRANMEFD T —F = I BN TRELE LT,
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struct make reference holder
{
typedef boost::python::objects::instance holder* result type;
template <class T>
static result type execute(T* p)
{
return new boost::python::objects::pointer holder<T*, T>(p);

bi

struct reference existing object

{

// ResultConverter %7 A ¥ B4
template <class T>
struct apply
{
typedef boost::python::to python indirect<T,make reference holder> type;
bi

~Aw4<boost/python/to_python_value.hpp>

95A

to_python_value 795 X7>7L—bk

to python value I, 5#8%& L\ > Python 47 =7 NIt —3 % ResultConverter “E 7 /L T D,

to_python_value 75X DFE

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;

H}

to_python_value 75207 7 H—/\E#

static bool convertible () ;
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RY{E
T 75 Python ~~MEIZ LA ZE AN R RE/R R HAZR DB ERS AL CTUOUL true,

PyObject* operator () (argument type x) const;

=2

convertible () == true
R

x % Python |ZZ8#45°5,
RY{E

T DEHZENPBRERS N TOIUE, Z Dk D Python 47 =7k, ZHLSDEATT 0,

ResultConverterGenerator D €T /L

~w4<boost/python/copy_const_reference.hpp>

95X

copy_const_reference 75X

copy const_ reference |%, ZIJEDEZHT LV Python 47 ¥ =/ MZat’ —3 58D const B A KT CHBI%ET >~

T25D124# 4% ResultConverterGenerator DFET /L CTéh D,

copy_const_reference 75 XDEHE

namespace boost { namespace python

{

struct copy const reference

{
template <class T> struct apply;

}i
}}

copy_const_reference 75 AMD A3

template <class T> struct apply

EH
HAUICKLTTHNU consté,

RYIE
typedef to python value<T> type;
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&

C++DEI1—/LEE

#i ncl ude <boost/python/module.hpp>

#i ncl ude <boost/python/class.hpp>

#i ncl ude <boost/python/copy const reference.hpp>
#i ncl ude <boost/python/return value policy.hpp>

/T T D0 T AR

struct Bar { int x; }

struct Foo {

Foo(int x) : { b.x = x; }

Bar consté& get bar() const { return b; }
private:

Bar b;

bi

/] T ysRa—k
using namespace boost::python;
BOOST_ PYTHON MODULE (my module)
{

class <Bar>("Bar");

class <Foo>("Foo", init<int>())
.def ("get bar", &Foo::get bar
, return value policy<copy const reference>())

Python )a—F

>>> from my module import *
>>> f = Foo (3) # FooA 7 V=2 bEIER
>>> b = f.get bar() # WE 72 Bar A7 V=7 b a v —%1Ek

~vw45<boost/python/copy_non_const_reference.hpp>

95R

copy_non_const_reference 75X

copy non const reference |, ZHRIEDEEZHT LU Python 47 ¥ =/ MZabt—3 28 ~DIE const Z R ZIK T C++BI%KL

T 7T HOIE A4 %5 ResultConverterGenerator DE 7 /LT 5,
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copy_non_const_reference V5 ANDHEE

namespace boost { namespace python
{

struct copy non const reference

{
template <class T> struct apply;

}i
1}

copy_non_const_reference 295X M A58

template <class T> struct apply

B4
FE const 72 U IZKIL T TN us TH 5,

RY{E

typedef to python value<T> type;

&

C++Da—F

#i ncl ude <boost/python/module.hpp>

#i ncl ude <boost/python/class.hpp>

#i ncl ude <boost/python/copy non const reference.hpp>
#incl ude <boost/python/return value policy.hpp>

/] Ty T DT AR

struct Bar { int x; }

struct Foo {

Foo(int x) : { b.x = x; }

Bar& get bar() { return b; }
private:

Bar b;

bi

/] T wsia—K

using namespace boost::python;
BOOST PYTHON MODULE (my module)
{

class <Bar>("Bar");

class <Foo>("Foo", init<int>())
.def ("get bar", &Foo::get bar
, return value policy<copy non const reference>())
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Python ®a—F

>>> from my module import *
>>> f = Foo(3) # FooA 7 V=V MEAEK
>>> b = f.get bar() # WEBR 72 Bar A7 Y =7 O a v’ —Z2{ERk

Avy4 <boost/python/manage_new_object.hpp>

23R

manage_new_object 75X

manage new_object 1t new N CHER LA T V2 bADRA L Z WL BEOHE LR F DA 7V =7 b HIR T2 H %2
DILEET D CHEEET Y7 3501244 H 9% ResultConverterGenerator DE T /L THD,

manage_new_object 75X DHEE

namespace boost { namespace python

{

struct manage new object

{
template <class T> struct apply;

bi
}}

manage_new_object 75X N *SBE#

template <class T> struct apply

=4
HDH UKL T T A U,

RYE
typedef to python indirect<T> type;

%
C++{il

#i ncl ude <boost/python/module.hpp>
#i ncl ude <boost/python/class.hpp>
#incl ude <boost/python/manage new object.hpp>
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#incl ude <boost/python/return value policy.hpp>

struct Foo {

Foo (int x) : x(x){}
int get x() { return x; }
int x;
i
Foo* make foo(int x) { return new Foo(x); }

/] T yRa—R

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)

’

Python {8

>>> from my module import *

>>> f = make foo(3) # Foo A7 V= MR
>>> f.get x()
3

~wy4 <boost/python/reference_existing_object.hpp>

95R

reference_existing_object 75X

reference existing object |1, Ct+ A 7T V=M ~DEBRNRA L Z % RT CHEABET YT T 50T T2
ResultConverterGenerator £7 /L T2, 77 LTz EZ O L&, ROVENRS T HEITa —I 780, FLu Python 7
TV MNIB R A~DRA L 2% FD | k9% Python 47 ¥ =7 D7 L RIL R SO F M LR LML E 1 Z72 S /a0,
&> T, with custodian and ward % ® CallPolicies 7 L& FIH L7 DFF & BHEL T reference_existing object

AT DEIEEITERE D A REME N H D, DI T AT return internal reference DB STV,

reference_existing_object 75 XDHE

namespace boost { namespace python

{

struct reference existing object
{
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template <class T> struct apply;
}i
}}

reference_existing_object 75X M A5 %

template <class T> struct apply

2
HDH UKL T T ushUx,
RY{E
typedef to_python_indirect<T,V> type, VIZ, 7o 7 T HEEBDRVENS IR T DIE~DFTEMEDIR usRA L ZE kR

DAUVAR ARV k5T D execute I ARV T A,

&

C++{fl

#i ncl ude <boost/python/module.hpp>

#i ncl ude <boost/python/class.hpp>

#incl ude <boost/python/reference existing object.hpp>
#incl ude <boost/python/return value policy.hpp>
#include <utility>

/] T TS0 T AR
struct Singleton

{
Singleton() : x(0) {}

int exchange (int n) // xZ@REL. HVMEZIRT
{

std::swap(n, x);

return n;

int x;

}i

Singleton& get it()

{
static Singleton just one;
return just one;

/] T yNa—FR
using namespace boost::python;
BOOST PYTHON MODULE (singleton)
{

def ("get it", get it,
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return value policy<reference existing object>());

class_<Singleton>("Singleton")
.def ("exchange", &Singleton::exchange)

’

Python {f]

>>> import singleton
>>> sl = singleton.get it ()
>>> s2 = singleton.get it ()

>>> id(sl) == id(s2) # sl & s2FRAULAT V=2 FTEHRVN
0

>>> sl.exchange (42) # [A L c++®D Singleton &[T 5

0

>>> s2.exchange (99)

42

A4 <boost/python/return_by_value.hpp>

95R

return_by_value 95X

return by value |, RVEDHT LV Python 47 Y =/ b ~at—I A S A MER A2 K 3 CHEIE T 75D H

4% ResultConverterGenerator &7 /L Téh D,

return_by_value 75 ADHE

namespace boost { namespace python
{

struct return by value

{
template <class T> struct apply;

}i
1}

return_by_value 25X M * 3%

template <class T> struct apply

RY{E

typedef to python value<T> type;

167



Boost.Python ( B A&

AR

)

&

C++DEI1—/LEE

#i ncl ude <boost/python/module.hpp>

#i ncl ude <boost/python/class.hpp>

#i ncl ude <boost/python/return by value.hpp>

#i ncl ude <boost/python/return value policy.hpp>

/T T D0 T AR

struct Bar { };

Bar global bar;

/] Ty 7D PR
Bar bl ();

Bar& b2 ()

Bar consté& b3 () ;

/] T vs8a—R
using namespace boost::python;
template <class R>

void def void function(char const* name, R (*f) ())

{

def (name, f, return value policy<return by value>());

BOOST PYTHON MODULE (my module)

{
class <Bar>("Bar");
def void function("bl", bl);
def void function ("b2", b2);
def void function("b3", b3);

Python )a—F

>>> from my module import *

>>> b = bl() # ZHNHOFUH LIX
>>> b = b2() # TNENH L WVWBar A7 V= b &
>>> b = b3() # MEBNZAERKRT S
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~w4<boost/python/return_opaque_pointer.hpp>

95R

return_opaque_pointer 75X

return opaque pointer |d, HL V> Python 47 ¥ =/ MIRVEN AL —SNDORE R ~DRA L Z 21K T CHEEETY
7DD I2f# 95 ResultConverterGenerator &7 /L T D,
ROEDRA L ZFOHRNZHDONT type id BIEORERILE EFR T DITIX, return_opaque pointer R —%FEETHIL

I[ZHAX.. BOOST PYTHON OPAQUE SPECIALIZED TYPE ID V7% fli HLZ2TIUL7eb720,

return_opaque_pointer 75 AN E

namespace boost { namespace python
{
struct return opaque pointer

{
template <class R> struct apply;

}i
}}

return_opaque_pointer 25 XM A2 5 ¥

template <class R> struct apply

RY{E

typedef detail::opaque conversion holder<R> type;

]

CHDED1—ILESE

i ncl ude <boost/python/return opaque pointer.hpp>
i ncl ude <boost/python/def.hpp>

i ncl ude <boost/python/module.hpp>

i ncl ude <boost/python/return value policy.hpp>

H oH H R

typedef struct opaque *opaque;

opaque the op = ((opaque) 0x47110815);
opaque get () { return the op; }
void use (opaque op) {

if (op != the op)
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throw std::runtime error (std::string ("failed"));

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>());
bpl::def ("use", &::use);
bpl::def ("failuse", &::failuse);

Python ®a—F

wnn

>>> from opaque ext import *

>>> 4

>>> # ELWEAHOTF = v 7

>>> use (get())

>>> failuse (get())

Traceback (most recent call last):

RuntimeError: success

>>> #

S>> # BENOARGERRA TV 2 hADBEBRBFELRNZ EDF = v 7
>>> use (0)

Traceback (most recent call last):

TypeError: bad argument type for built-in operation

>>> #

>>> # LFFNINSREN AT V=27 NAOBERPFELRNZ EDF = v 7
>>> use ("")

Traceback (most recent call last):

TypeError: bad argument type for built-in operation
mwan
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 "ZEfrH. .
import sys
sys.exit (run() [0])
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opaque

Python LD ZE R

A4 <boost/python/extract.hpp>

[XC&HIZ

— 972 Python 47 V=7 ’nh CH+A47 ¥ =/ MOEZ I 3 o8t 2 =/ AR —1h 9%, extract<...>X object ZFFED
ObjectWrapper |27 72 F v AN | FTHDIZHEH TELHEWVIZEITIEE L TWEE 720, A2 D Python BIZ DWW TR UL CRE
O & (BIZIT 1ist (11, 2])) —MRINITIZZDOG DI L —=DMERSNDTZ0 | ZNRTEOA T V=7 MIF1T % ObjectWrapper
AB =T AT 7R AT HME— DI iEER D W Re k3 2,

95A

extract 75X T FL—k

extract<T>ZEH T 5L object DAV AZ L ANBAEED CHERIOEEZ I TX5, 2 DO A EEZ YR —KT5:

1. extract<T> (o) &, T ~FEICEHATRE/R — AT ¥ =/ N ChD (7Y =7 FOBIEIF O LI H 112 LD B RAY 7R 48
B ATRETHD) . LOLIRNE o DA T DA T V27 hA~DZEHDFIF TE72W AL, Python O TypeError 4 & 24
HTD,

2. extract<T> x (o) ;1. BISM AT DI L/REMAN A RED INVE DD check () A/ BB ZFF O 7248592,

extract 75 ATV IL—FDBE

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}
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extract 7S ADAV AN SVRAE LU TANSIA

extract (PyObject* p);
extract (object const&);

=2
%1 BT p 123 null TRITHIERBZ0,
MR

A AT I ZDGIEDNE BT D Python A7 Y =V bADIRA L B2 KN T Do KA T V=7 OB IR T MIHINLZ2 N, Hil
H OB IF O HESND RN 7 ¥ =7 MRS N2 WIS T2 DI 2 —F O FIETH D,

extract 75 AN AT 5 —/\B9%k

result type operator() () const;
operator result type() const;
R

FEANUT2ARA L B2 % result_type ~Z5Ha3 5, ZHUL TN T constea THD,
RY{E

FEANLTZARA L NS DB DI T D result_type DA TV xR,
B

EDIHIRIMN AR ATHER Y B exrror_already set (TypeError ZaX BT D), FEBRITHEH L CWOEHLR A RBLE DD

BISNZPET D TRENE RN DD,
bool check () const;

BREH

2L FFIZRVEDS true THHTH operator result type ()7>operator () () DRSN R IT NI RSN ST EL
TWIZETZU,
RY{E

FEANLTZARA L Z DD T ~OEHI AT RER G DH false,

%

#i ncl ude <cstdio>

using namespace boost::python;

int Print (str s)

{
// Python OXFHNAT Y= hD Cc OLTHERET 2
char const* ¢ _str = extract<char const*>(s);

172



Boost.Python ( H AGEGR)

// printf CTHIFT 5

std::printf("%s\n", c_str);

// Python DXFHNDOR I ZEG L, BHEA~EHT D

return extract<int>(s.attr(" len ") ())

VI FiXextract<...>& class <.. SEFEHLT, 97 LIz CHITADA L AL ZAEAERR LT 7B AT 54 THb,

struct X
{

X(int x) : v(x) {}

int value () { return v; }
private:

int v;

}i

BOOST PYTHON MODULE (extract ext)
{

object x class(
class <X>("X", init<int>())
.def ("value", &X::value))

’

// Python DA VX =T 2 A AN LTXDFET V=T b AL AT 5,
// FFAELIE, x obj WEEIT B,

object x obj = x class(3);

// Python DA T V= FaEHETIZCH+A TV =7 h~DORRERIGT 5
X& x = extract<X&>(x _obj);
assert (x.value() == 3);

~v4 <boost/python/implicit.npp>

[XC®HIZ

implicitly convertible &, Python FT V7N CHEBIEILIIHR U CIRATHLE, CHORFER - BRI A HLZ DUV T

i BARY 7R I & AT RS T2,

B
implicitly_convertible B¥7> 7L —k

template <class Source, class Target>
void implicitly convertible();

173



Boost.Python ( H AGEGR)

5% %A

Source | BRI BT HITDORY
Target | REERODOIEHZI1T D6t DY
2

HE Target t (s); DEIETHD (s 1E Source ),

R
Source O rvalue & E LT DGR AR 1 D TUHAET D56, HDWWD Pyobject* p lZDWTEWD LI T 5 Target

rvalue ~® from python IR E B Gk T D,

ik
CH2—HL, C+HTITo TV DI 7 A 4% Python TR TEX5EE 25,

&

C++DED1—ILEH

#incl ude <boost/python/class.hpp>
#i ncl ude <boost/python/implicit.hpp>
#i ncl ude <boost/python/module.hpp>

using namespace boost::python;

struct X

{
X (int x) : v(x) {}
operator int() const { return v; }
int v;

int x value (X consté& 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>())

2

implicitly convertible<X,int>();
implicitly convertible<int,X>();
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Python ®a—F

>>> from implicit ext import *

>>> x value (X (42))

42

>>> x value (42)

42

>>> x = make x (X (42))
>>> x_value (x)

42

Ay4 <boost/python/lvalue_from_pytype.hpp>

[XC®HIC

<boost/python/lvalue from pypytype.hpp>ld, H-ZHIAIOD Python A2 AL AE CHA 7 ¥ =7 Ml 5 284 RE
ZHEfEd 5, #ARIAZIE, akEf72 ) Python DYEIETLZ WO 424 F TH D,

95A

Ivalue_from_pytype 75 X7>FL—k

Lvalue_from pytype 7 7A7 7L —Nifrom pythonZSMigha 58k %, ZOZHEZIT R BV Python BOAT Y=k
MOE % O CHII~DO BB L ORA L X EETES, 77— Tk O LB,
ATFOFRIZBWT x I Pythonobject e DA T V=M THD, 2

5% 2

B TATR

Extractor | £WA %3R4 execute B % FFO Extractor £5 /L, | Python 472 =7 b Ivalue 245 (472227

RIAE AL TV,

python_type | pyrypeobiect x2S A LIEEEL,

Z DL AT AT REIRA L AZ L ZDD Python T, Python
DRI T EHAATRE T D,

Ivalue_from_pytype 95 ATV FL—FDBE

namespace boost { namespace python

{

template <class Extractor,
struct lvalue from pytype

{

lvalue from pytype();

}i
H}

20 FR¥FE xH PythonObject b R Y70 FHAD -,

PyTypeObject const* python type>
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Ivalue_from_pytype 95X T FL—bDaAV X594

lvalue from pytype();

HR
Bz 607280 Python 47 V=7 Ns Extractor: :execute 23T RO Ivalue ~ZE T DA Hagn & B k7D,

extract_identity 75X 7> L—bk

extract identityld, fillfi 3% C++AL Python 47 =/ MM [FE— Th 550 SiT- 5612 75 Extractor 7 /L CTh
Do

extract_identity 75 ATV FL—FDBRE

namespace boost { namespace python
{
template <class InstanceType>
struct extract identity
{
static InstanceTypeé& execute (InstanceTypes& c);
}i
}}

extract_identity 75X T FL— D&%

InstanceType& execute (InstanceTypeé& c);

RYfE

Cc

extract_member 95 AT FL—F

extract member (L, 35 C++2U723 Python FT 2T RD AN THAHHY S-G9 5 Extractor &7 /LT A,

extract_member 95X T FL—rOBE

namespace boost { namespace python
{
template <class InstanceType, class MemberType, MemberType (InstanceType::*member) >
struct extract member
{
static MemberType& execute (InstanceType& c);
}i
}}
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extract_member 95X T FL—FDHHIBEK

static MemberType& execute (InstanceType& c);

RYfE

c.*member

%

LT OB Tk, Python DRF 2 A MIHHEEHER /2 noddy £ = — L5l 2324 L 7- £ LT, Noddy 21 /ET 5 EY 2— /L& /L

RL72 7%, noddy Noddyobject IXFFICRABIK KOG MA FFZ 2 W HMILL D THLO T, ZOHNTDLIZWbIEHL
WA OBEH T FFED | DOF T VNI T21BMZ R LT bDET D), ZOFEY 2—/LE noddy NoddyType & i
F#THEY 22— BT Z LRI U B2,

C++DEIS1—/LEE

#i ncl ude <boost/python/module.hpp>

#i ncl ude <boost/python/handle.hpp>

#i ncl ude <boost/python/borrowed.hpp>

#i ncl ude <boost/python/lvalue from pytype.hpp>

// Python ® K¥ o A v B al-iR 0 H L7ZER
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)
{

cache = handle<noddy NoddyObject> (borrowed (x)) ;
}

BOOST_ PYTHON MODULE (noddy cache)
{
def ("is cached", is cached);
def ("set cache", set cache);

// Noddy ® lvalue & 9 ZHizs
lvalue from pytype<extract identity<noddy NoddyObject>, énoddy NoddyType> () ;
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Python ®a—F

>>> 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())

~w4<boost/python/opaque_pointer_converter.hpp>

95X

opaque<P>9S5RXF 7L —b

opaque<>lE, HH % Python 47 ¥ =/ bR EFRIA~DRA L Z DB S5 M Higm b U TRERT 2,

opaque<P>9S5RATUIL—FDME

namespace boost { namespace python

{

template<class Pointee>
struct opaque
{
opaque () ;
}i
}}

opaque J5ARATIL—rDIAVANSH4

opaque () ;

R
o Python &7 V=V MNBARIBIRARA L H~D 1value from pytype BHAEREL TA LU ALX L RAERERT D, 1EES D
Python 47 V=7 NE, 7y 7 T OREHRARA L Z D a T RO B AIIRIES LD,
o RBWIRARA L2305 Python 472 =7 ~D to_python converter ELTAVAZ L REXERT D,

tODEY 22— LV TEERSNTZA L AZ L ANBEIZH DAL, ZEBEOELEZRET DT80, ZOA L AZ U AT G A R IT
HZ LT,
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B
WBWH DT TADA L AH L ATEE Pointee \Z0E 1 DT2ERT 5,

</A

BOOST_PYTHON_OPAQUE_SPECIALIZED_TYPE_ID(Pointee)

ZoO=rald, R THLI DAL AL 2 AT HETR type _id BRI LA E R T DO LRT TG0,
TE
AEWA R LB 2T T 55 RN CZO~ 72 RO S22 1T AU B 70,

R

return opaque pointer

A4 <boost/python/to_python_converter.hpp>

(XC®HIZ

to python converter (352572 CHEIDA TV =7 ’)vb Python 47 ¥ =/ MDA 8% 95,
9IR

to_python_converter 75X 7> FL—

to python converter |&, 55 2 7 7L — B D FRIIAL NBEUT T 25T v/ &8I0, BHLZR DL VAR ~Dff AL
WS T ARKEDFEIZ LB 35,
PTFoRIBWNCxidtRO47T V27,

Gl i LA
r BT A T = 7D C++H7
Conversion p == 073D PyErr Occurred() ! EERDOERLZTTD convert FRHAL A ST R

[

= 0 DY A& . PyObject* p =

Conversion: :convert (x)

o

bool has_get pylype = false PyTypeObject —const * p  =|ZpgEIEE72 AL/, Conversion I3 get _pytype ZFFD
Conversion::get pytype ()
Wa . ZOF IR LT true 52 2207 IR 5700,

ZDOFIENEZONTIGE . get_pytype [ZZDOZEHi%
ERT 2850 BVEORIZK L TR F 2 A M A Ak
T 5 I H I D, get pytype 1T
pytype function.hpp PV T ALEARAfE L T4
LThEW EE & BBMEDT- | 2051 8a T
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5%k

=2

Gk

HIflZ BOOST PYTHON SUPPORTS PY SIGNATURES 2%iE

LINTWDTF =7 §HLLN (2 RL),

to_python_converter 75X 77 L—FOHME

namespace boost { namespace python

{

template <class T,

struct to python converter

{

bi

to python converter();

class Conversion, bool convertion has get pytype member=false>

to_python_converter 75X 7> FL—rDAVAFSI4

to python converter();

MR

Conversion: :convert () Z EEROBELL THHT 5 to python BHgna Bekd 5,

]

LU F 6Tl Python DRF 2 AL MIHHEEHRE 72 noddy = — L] 2 F24EL7-L LT, BIEJ 5 E E% noddy.h IZEV-

HDEET %, noddy NoddyObject IR FETIZHAMARILIER CTHLDO T, ZOBNIDUIEDD DI ELLY, TXTOEH
BEORVEOEZ & FNHEEETY T L TD,

CHDED1—ILEE

#i ncl ude <boost/python/reference.hpp>
#i ncl ude <boost/python/module.hpp>
#i ncl ude "noddy.h"

struct tag {};
tag make tag() { return tag(); }

using namespace boost::python;

struct tag to noddy

{

static PyObject* convert (tag consté& x)

{

}

return PyObject New (noddy NoddyObject,

static PyTypeObject const* get pytype ()

{

&noddy NoddyType) ;
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return &noddy NoddyType;
b7

BOOST PYTHON MODULE (to python converter)
{
def ("make tag", make tag);
to_python converter<tag, tag to noddy, true>(); // tag to noddy M A /Sget pytype ZHODT

ltrue]

}

Python ®a—F

>>> import to python converter
>>> def always none() :
return None

>>> def choose function(x):
if (x 52 1= 0):
return to python converter.make tag
else:
return always none

>>> a = [ choose function(x) for x in range(5) ]
>>> b = [ £() for £ in a ]

>>> type(b[0])

<type 'NoneType'>

>>> type(b[1])

<type 'Noddy'>

>>> type(b[2])

<type 'NoneType'>

>>> type(b[3])

<type 'Noddy'>

A4 <boost/python/register_ptr_to_python.hpp>

(FC®HIZ

<boost/python/register ptr_to_python.hpp>ld, A~ —RKRA L Z)5 Python ~DZ iz Bk 5845771 —h
register ptr to python Z#EMtd 5, FiF D Python 47V 2/ MNIEHAL I A~ —NRA L Z DA —E{RFF 553, BRSO
Ty TP HAC—THOND IR, ZIRIEORNMARREEE R H 2 D77 208K (R IR4) Bl R B4 5856 . Python D
A7V NITIRERNH T DT DAV AR AL I8 D, | DDOBIRIITRTx LT 2 DLl LD A~ —NRA L 2B %X g ]
RETdD,

Python ® x 47V =/ M smart_ptr<x>s (FF const BIR) ~EHT 5720 | MlAIAT CH+A7 V= MNE smart_ptr<x>73i
FELZ2F L0720, 72707 LicA 7 V=7 M Python Ha L AT 7 4% N L CTHER T2 L&, ED I IR FF 750003
class_<...>AVAHFLAD HeldType S TROOLNDHZLITEB L TUVVZEETVY,
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B3

template <class P>
void register ptr to python()

B

P 7 Dereferenceable,

R
P DA AL AD Python ~DZEHa%E I REIZ T 5,

]

C++MDFy/\a—F

VAT OBNIAAER S A>T A n &, boost: : shared_ptr<A>€f*&5 A>T 2— /L ThD,

struct A
{
virtual int f£() { return 0; }
}i
shared ptr<A> New () { return shared ptr<A>( new A() ); }
int Ok ( const shared ptr<A>& a ) { return a->f(); }
int Fail( shared ptr<A>& a ) { return a->f(); }

struct A Wrapper: A
{
A Wrapper (PyObject* self ): self(self ) ({}
int £() { return call method<int>(self, "f"); }
int default f() { return A::f(); }
PyObject* self;
i

BOOST PYTHON MODULE (register ptr)
{
class <A, A Wrapper>("A")
.def ("f", &A::f, &A Wrapper::default f)

def ("New", &New) ;
def ("Ok", &Call);
def ("Fail", &Fail);

register ptr to python< shared ptr<A> >();
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Python ®a—F

>>> from register ptr import *
>>> a = A()
>>> Ok (a) # OK, shared ptr<a>& LTHELT
0
>>> Fail (a) # shared ptr<a>s& LTHELTLES7 (Python NTIER L7ZDE 572 1)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: bad argument type for built-in operation
>>>

>>> na = New () # Z 2T "na" [XERIX shared ptr<aA>
>>> Ok (a)

0

>>> Fail (a)

0

>>>

shared ptr<A>ZLL FOIITREKLT-ETDHE,

class <A, A Wrapper, shared ptr<A> >("A")
.def ("f", &A::f, &A Wrapper::default f)

sharedﬁptr<A>7E sharedﬁptr<AﬁWrapper>L’_%Tﬁbiﬁ LT BETT—IT2B,

>>> 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>
>>>

f A

~v4<boost/python/exec.hpp>

(XL®HIZ

Python DA L5 —7 V3% CH+a—R ~F A T2 =7 AR — 35,

B

eval

object eval (str expression,
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object globals = object(),
object locals = object());

R

FEE globals 335N locals 7348 7E L7 SCHRC Python DX expression Z7AlI 9%,
RYE

XOMEERFFTD cbiect DAV AKX A,

exec

object exec (str code,
object globals = object(),

object locals = object());
R
FEE globals 335 W locals 7348 € L7 XN C Python Y —AZ—FR code % FAT7 5,
RY{E

T —ROEITHERZREFT D object DAV AKX A,

exec_file

object exec file(str filename,
object globals = object(),
object locals = object());

R

FE3E globals 33X W locals D3METELT-SCHR T, filename TH-Z 124 {107 7 A /L )5 Python DY —Aa—R&FE[TT 5,
RY{E

A—RDOFEITHERZRFFT 2D object DAV AZ LA,

il

LA ORI, import & exec 2L T Python TEEZEHRL., % TCHLBIERHLTWA,
#i ncl ude <iostream>
#i ncl ude <string>
using namespace boost::python;

void greet()

{
// mainEYa2—EGD,
object main = import (" main ");

// mainEY 2 —/ /LOALRIZEMERSD,
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object global (main.attr (" dict "));

// Python WTgreet B & EF*KT D,

object result = exec(
"def greet(): \n"
" return 'Hello from Python!' \n",
global, global);

// greet B ~DEREIEKT D,
object greet = global["greet"];

// PEOMHT,
std::string message = extract<std::string>(greet());
std::cout << message << std::endl;

CFFNZ Python DAZV T N AL A AT RIDVIZ 77 A /THEANL TRV TH IV,

def greet():
return 'Hello from Python!'

RbVIZZhzF1TT%,

/]

/] 77 AININD greet BEE A IATS,
object result = exec file(script, global, global);
/]

A4 <boost/python/import.hpp>

(FC®HIZ

Python D& s /L% A LK — N BHE & = 2K — 15,

B
import

object import (str name) ;

R
£ 0l name DEY 22— VAL R—NT 5,
RYE

AV R—=RN T2 22—V ~DOBBEREFT 5 obiect DAV AF A,
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&

PLUFDFIE, import 24 L T Python NOBIEIZT 7 EAL | % T CHIPBIFNHL TV,
#i ncl ude <iostream>
#i ncl ude <string>
using namespace boost::python;

void print python version()

{
// sysEY a— )L EFIHIAL,
object sys = import ("sys'");

// Python O/X— g AT 5,
std::string version = extract<std::string>(sys.attr ("version"));
std::cout << version << std::endl;

A—TAYYT1EA TSR IF V¥

~w4 <boost/python/has_back_reference.hpp>

[XC®HIZ

<boost/python/has_back_reference.hpp>li\ ﬁ?ﬁ)‘&%gj%{ has_back_reference<>%f€%ﬁ—éo i*‘ﬁ‘&i:ﬂ%%‘:%{h

LT, 9T T DI TADA L AL AW Python 47 V=7 MIxHET 5 Pyobject *ZRFFTHIEEIRE TED,
95

has_back_reference 75 X7 FL—k

SI#3 pointer wrapper<>Th DA |IZ value NE THDHHIAAX B THL,

has_back_reference 75 AT FL—FDHE

namespace boost { namespace python
{
template<class WrappedClass> class has back reference
{
typedef mpl::false type;
}i
}}

T T T HIT A% EDIHNTHEGET DR ET S8 Boost.Python 287 7824 5T AZEH# |,

type::value X RH EM OGH B ~ZL W AT RER B EE TH D, class <WrappedClass>::def (init<type-
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sequence. . .>()) BLUORFEROZ v 7 &N f-at’—a A7 74 (noncopyable T7Z2U MRY) DZFEOH LIZ DWW T, xS T 5 A
1727 % WrappedClass: :WrappedClass (PyObject*, type-sequence. ..) INFIET DA, true DIEEFFD type DIEEHUEL
RGBS N D FIREMED 8D, £ DI BILMTFAET D555 . WrappedClass DAL ANT 7473 Python 7> HIFF UM
ENDEXTHITHKIIET D Python 47 ¥ =/ hAD AL IR ARA L HMEE D, mpl: s true MOFFERLZE T DD, 2D
ANFD type ZIRMET DEH M e T 15 THD,

&

C++DEV1—ILEH

#i ncl ude <boost/python/class.hpp>

#i ncl ude <boost/python/module.hpp>

#i ncl ude <boost/python/has_back reference.hpp>
#i ncl ude <boost/python/handle.hpp>

#i ncl ude <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; }
void set(int x) { m x = x; }

PyObject* m self;
int m x;

i

// XIZDOWT has back reference ZHifk(k
namespace boost { namespace python
{

template <>

struct has back reference<X>

: mpl::true

{1

H}

struct Y

{
Y() : m x(0) {}
Y(int x) : m x(x) {}
int get() { return m_x; }
void set(int x) { m x = x; }
int m x;

bi

shared ptr<y>
Y self (shared ptr<Y¥> self) { return self; }
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BOOST PYTHON MODULE (back references)
{
class <X>("X")
.def (init<int>())
.def ("self", &X::self)
.def ("get", &X::get)
.def ("set", &X::set)

’

class <Y, shared ptr<y> >("Y")
.def (init<int>())
.def ("get", &Y::get)

.def ("set", &Y::set)

.def ("self", Y self)

LLUF @ Python £y al Tl x.self () MO L THAEIEL Python 47 2=/ MKW olED T, y.self () IEFEIT
Y AL AB L A BB BHH L Python 472 =7 b ER T 5,

Python )a—F

>>> from back references import *
>>> x = X (1)

>>> x2 = x.self ()

>>> x2 is x

1

>>> (x.get (), x2.get())
(1, 1)

>>> x.set (10)

>>> (x.get (), x2.get())
(10, 10)

>>>

>>>

>>> y o= Y (2)

>>> y2 = y.self ()

>>> y2 is y

0

>>> (y.get(), y2.get())
(2, 2)

>>> y.set (20)

>>> (y.get (), y2.get())
(20, 20)

Aw4 <boost/python/instance_holder.hpp>

[XC®HIZ

<boost/python/instance holder.hpp>ld, 77 T HITAD CH+A LV AZ L AR T HROIELIK I TATHD class

instance holder %T‘E‘ﬁtjﬂéo
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23R

instance_holder 752X

instance_holder &, D ERIRAETTAN Python DA T VI T/ SNT CHH+I7 T AL L AL L AEARFFT DR IEIE I T A
Th b, Python NWT CHITTATy\NHD L EHAKZ AIRRICT D722, ZDLEH72 4 Python &7 ¥ = 7 MIBKEEX O
instance holder ZffD, 7y 7§25 C+HIT7AD _init  BAKMNIFOHINLEH LU instance_holder A AZ L ADME
&I, £ install () B%k &ML T Python 47 ¥ =/ MIA LV AR—/L &35, instance holder D EGYRAEI T AT, £
FF9 5ROV T Boost.Python 23 W& TED LD holds () DEILERBELRTITRB2 W, i 2MeT 07452
ARG I B ER—NT D728, VT AZFTA T 5 Python 47 V= 7 he 8 1 5141 pyobject*ELTRITIRY  FRV D51 & R 715
DAL ANT I ZTHRET D3 AN 7 AL 22T 72257200 55 1 5 1450T Python W CIRAERISA A — S —F A R ATREIC
FTHDITHETHY, instance holder JRAEZ T AL - TUTIHI NS ATREMED B D,

instance_holder 75 ADHE

namespace boost { namespace python

{
class instance holder : noncopyable

{
public:

/] TARNT IR
virtual ~instance holder();

// instance_ holder DI TR
void install (PyObject* inst) throw();

// instance holder DA 7 H#—
virtual void* holds (type info) = 0;

H}

instance_holder 75 ADT X594

virtual ~instance holder () ;

R
FT7 V=T MR D,

instance_holder 75 AN ZEERIH

void install (PyObject* inst) throw();
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B

inst B3, 77T B CH+I7 FARINZEDYRAERLD Python DAL AKX A TH D,
R

LA RE L 2 ARFFT DAL AX L AD Python 47 Y =7 bOETEREE D JHEICA LV AN—LF 5,
Bi5t

2L,

instance_holder 95X D#A T H—/\

virtual void* holds (type info x) = 0;

RYE
*this WA T V= MeRFIL TWDG 6 x BWRTRDA T D= I b~DRAL 2, TN LS DS E 0,

%

LU F OfIE, Boost.Python 8 A~ —RRA L MMREFT 57T 2% Ty 7 5 HDIMEHL TNDA L AZ L ARNE T 7 L — RO
GyX—=TarTh b,

template <class SmartPtr, class Value>
struct pointer holder : instance holder
{
// SmartPtr BN OEHET S
pointer_holder (SmartPtr p)
:m_p (p)

/] RFFTAROMRRa A NT 7 &

pointer holder (PyObject*)
:m_p(new Value())

{

}

template<class AO0>

pointer holder (PyObject*,A0 aO0)
:m_p (new Value (a0))

{

}

template<class AO,class Al>

pointer holder (PyObject*,A0 a0,Al al)
:m_p(new Value(a0,al))

{

}

private: // HRIVHITHMEIRTEEE
void* holds (type info dst t)
{
// SmartPtrlDA L AK AL ||,
if (dst_t == python::type id<SmartPtr>())
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return &this->m p;

// ...SmartPtr M element typef AKX A
/) (BA 2 B3FEnull OBE) 2RETD
return python::type id<Value>() == dst t ? &*this->m p : 0;

private: // T—H# AN
SmartPtr m p;
}i

~w4 <boost/python/pointee.hpp>

[FCHIZ
<boost/python/pointee.hpp>ld, RALHRLCAT—NRA L ZDTING IRA LRSI TND | B AT 3 25 EAX BT 7

L —h pointee<T>%E A 15,
DS R

pointee<class T>935AXF> 7L —bk

pointee<T>(¥, class_<...>7 VT L —FCRALVFROAY—IRALZH% HeldType SIEUTHE T LI TRFF T DB ZHE
F DI T %,

pointee 75 RATIL—FDBRE

namespace boost { namespace python

{

template <class T> struct pointee

{
typedef T::element type type;

}i

/] A BITKRT D Rk
template <T> struct pointee<T*>

{
typedef T type;

i

{1
YR —F D 2~ — R A Y smart_pointer<T>75§E§)5&LT\ pointee<smart pointer<T> >SS R IE L T

FAZ/%0 HeldType &L CfE A AIEIZ 95,
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#i ncl ude <boost/python/pointee.hpp>
#i ncl ude <boost/python/class.hpp>
#i ncl ude <third party lib.hpp>

namespace boost { namespace python
{
template <class T> struct pointee<smart pointer<T> >
{
typedef T type;
}i
b}

BOOST PYTHON MODULE (pointee demo)
{
class_<third party class, smart pointer<third party class> >("third party class")
.def (...)

A4 <boost/python.hpp>

[XLC®HIC

Boost.Python 7147 ZUDRBHA L Z —T 2 A ANy X T _XCA L 7 NV—R T 51 Rl lg~ 7 Th b,

i nclude <args.hpp>

i ncl ude <args fwd.hpp>

i ncl ude <back reference.hpp>

i ncl ude <bases.hpp>

i ncl ude <borrowed.hpp>

include <call.hpp>

include <call method.hpp>

i nclude <class.hpp>

i ncl ude <copy const_reference.hpp>
include <copy non_const reference.hpp>
i ncl ude <data members.hpp>

i ncl ude <def.hpp>

include <default call policies.hpp>
include <dict.hpp>

i ncl ude <enum.hpp>

i nclude <errors.hpp>

i ncl ude <exception translator.hpp>
i ncl ude <extract.hpp>

i ncl ude <handle.hpp>

i nclude <has back reference.hpp>
include <implicit.hpp>

include <init.hpp>

i ncl ude <instance holder.hpp>
include <iterator.hpp>

include <list.hpp>

i nclude <long.hpp>

i ncl ude <lvalue from pytype.hpp>

i ncl ude <make function.hpp>

i ncl ude <manage new object.hpp>

i ncl ude <module.hpp>

HHEHRHFHHFHFHRFHRHFHFHFHHHH R
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i ncl ude <numeric.hpp>

i ncl ude <object.hpp>

i ncl ude <object protocol.hpp>

i ncl ude <object protocol core.hpp>

i ncl ude <operators.hpp>

i nclude <other.hpp>

i ncl ude <overloads.hpp>

i ncl ude <pointee.hpp>

i nclude <ptr.hpp>

include <reference existing object.hpp>
include <return internal reference.hpp>
i nclude <return value policy.hpp>

i ncl ude <scope.hpp>

i nclude <self.hpp>

include <slice nil.hpp>

i nclude <str.hpp>

i nclude <to python converter.hpp>

i nclude <to python indirect.hpp>
include <to python value.hpp>

i ncl ude <tuple.hpp>

i nclude <type id.hpp>

include <with custodian and ward.hpp>

HHEHFHRFHFHHHFHFHEHH TR

A4 <boost/python/handle.hpp>

[XLC®HIC

<boost/python/handle.hpp>X B R AT MIED Python 47 V=V MM E BT HA~—MRAL X ThD class template
handle Z#EHET 5,

95X

handle 95X57>7L—k

handle [ Python DA 7 V=V MUADA~ = RA L ZTHY | T BORAL ZHARFFT 5 (T 1TEDOT 7L —RE150) . 11X
PyObject DIRAEM M JEHH sizeof (PyObject) /SA KA Pyobject &L AT RA#a72 POD BT Uy TRIT X R B2V,
Python/'C' API &E /K #ET—RDEER T handle<>Z i 952872, — MR AL 2 —7 A AT L CIE Python DA 7 V7R
Db obiect Zfl 9 RE7,

ZORF 2 A Clupcast 1, v 3 T DIRETRIDLGE static cast<T*>T, £ITRWVGH CAZANDF XY ANTRALH v*
ZIRIE T ARA B T ~EWT DI ER TR, LU Y DHETE sizeof (PyObject) /XA RS PyObject ELAT R T
723U, Tupcast ITEETHD,

handle 95 X7 L—rDOBE

namespace boost { namespace python

{
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template <class T>
class handle

{

typedef unspecified-member-function-pointer bool type;

public: // %l
typedef T element type;

public: // A B3k
~handle () ;

template <class Y>
explicit handle (detail::borrowed<null ok<Y> >* p);

template <class Y>
explicit handle (null ok<detail::borrowed<¥Y> >* p);

template <class Y>
explicit handle(detail::borrowed<¥>* p);

template <class Y>
explicit handle (null ok<Y>* p);

template <class Y>
explicit handle (Y* p);

handle () ;
handle& operator=(handle consté& r);

template<typename Y>
handles operator=(handle<Y> const & r); // B4 EETF 20

template <typename Y>
handle (handle<Y> consté& r);

handle (handle consté& r);

T* operator-> () const;
T& operator* () const;
T* get () const;

volid reset () ;

T* release();

operator bool type() const; // BIFAEHE T2
private:

T* m p;
b7

template <class T> struct null ok;
namespace detail { template <class T> struct borrowed; }

H}
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handle 95X TV FL—bDAV X783 ELUTANSI4

virtual ~handle();

MR

Py XDECREF (upcast<PyObject*>(m p))

template <class Y>
explicit handle (detail::borrowed<null ok<¥> >* p);

HR

Py XINCREF (upcast<PyObject*>(p)); m_p = upcast<T*>(p);

template <class Y>
explicit handle (null ok<detail::borrowed<¥> >* p);

MR

Py XINCREF (upcast<PyObject*>(p)); m p = upcast<T*>(p);

template <class Y>
explicit handle (detail::borrowed<¥>* p);

MR

Py XINCREF (upcast<PyObject*>(p)); m p = upcast<T*>(expect non null (p));

template <class Y>
explicit handle (null ok<¥Y>* p);

HER

m p = upcast<T*>(p);

template <class Y>
explicit handle(Y* p);

MR

m p = upcast<T*>(expect non null(p));

handle () ;

template <typename Y>
handle (handle<Y> consté& r);
handle (handle consté& r);
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R

m p = r.m p; Py XINCREF (upcast<PyObject*>(m p));

handle 25 X7 FL—rDEREAYYR

handleé& operator=(handle consté& r);
template<typename Y>

handle& operator=(handle<Y> const & r); // BIZZETF 720

MR

Py XINCREF (upcast<PyObject*>(r.m p)); Py XDECREF( upcast<PyObject*>(m p)); m p = r.m p;

T* release();

HER

T* x =m p; m p = 0; return x;

void reset();

MR

*this = handle<T> () ;

handle 25 ANO# 74—/ A%

T* operator-> () const;
T* get () const;

RYIE

m p;

T& operator* () const;

RYfE

*m p;

operator bool type() const; // BlSEEIT R0

RYE
mp == 0 DG 0, ENLSNDOEE | true /\%Tﬁ&ﬂﬁ‘é?‘m‘f%‘/%
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B3

borrowed

template <class T>
detail: :borrowed<T>* borrowed(T* p)

{

return (detail::borrowed<T>*)p;

}

allow_null

template <class T>
null ok<T>* allow null(T* p)

{
return (null ok<T>*)p;

}

Aw4<boost/pythoni/type_id.hpp>

[XLC®HIC

<boost/python/type_id.hpp>i, <typeinfo>DIHRFITRFAGRAN D720 ORI L ORI AR T 5, FiZa 470
NIRRT T N7 4 —LEH DO TATZ) O BRI BIEEER O 7= 217 E T 5,

95A

type_info 75X

type info AL AZL ATHEHAT B, std: :type info WHELTVBERY (727 Lar AT Lo TR D EIZ LT
WA EH®D) | boost : ipython: :type info ldhy T L~LDOBRRL CV HEE FERBLRW (CHIERED 528 Hizx LK),
std::type info &¥4720 boost::python: :type info AV AX L ATat’ —m[FETHY, IHTATTVEERE -V THEEIC
}ETD,

type_info V5 RADME

namespace boost { namespace python

{
class type info : totally ordered<type info>

{
public:
/) AVANTIH
type info(std::type info const& = typeid(void));
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// b

bool operator<(type info consté& rhs) const;
bool operator==(type info consté& rhs) const;
/] AT

char const* name () const;

H}

type_info V53RNV A4

type info(std::type info const& = typeid(void));

R

%Iéﬁt&ﬁbﬁé%ﬁ&%ﬂ?‘é type info ﬂ‘j“/\\n:ﬁ]\’apf*%%@ﬁ_éo
izt

type_info A7 ¥ NDOEFIDIER N MBI DZENH LT BUNTHEEE DS IHEN 52 5D,
TE

ZDOALANT I HIFIAL AT D typeid () FEEEOIFERAAEIELR, LLT D type id ZH.E,

type_info 75 R0 LLEBY K

bool operator<(type info consté& rhs) const;

MR
type info A7V =Z O ENAFE 5 2%,

bool operator==(type info const& rhs) const;
RYIE

2 OOENRFICHEZ R T HETT true,
TE

totall;giordered<type7info>%§$f&ﬁfﬁ%ﬁf€7§x&bfffﬂqﬁék\ <=, >= >BLO =2 kEND,

type_info 252D AT H—/\Ei%k

char const* name () const;

RY{E
F TV 2V OREFRIAFE A L7251 8025 L T name () ZFFONH L7255
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B3

operator<<

std::ostreamé& operator<<(std::ostreamé&s, type info consté&x);

MR

x DMEETHROBMAE s ICEZIAL,
RH

TANTO CHFENEIT T FEATREZR type_info: iname () XFFIZARHT 20T TRV, XFHIEE FLL TFIHMR
RUEERTEDHEEDDD,

type_id

template <class T> type info type id()

RYE

type_info (typeid(T))
EE

FEHEIZIEHERLZ RN DD D CHFEEEIZIB N T, 2 —RIFEBRICIE ERROLIICTHAM TIZAR N, £ 0 CHFEEEDFEAE|ZHEHLL T
WOPDINZENET DI B~ T A% S D,

%

LLFOBIE, 208D type id BEREDEEH 7152 R L TVD,

#i ncl ude <boost/python/type id.hpp>

// =YW int OFIHEPE LI25EIC true ZIKT
template <class T>
bool is int (T x)
{
using boost::python::type id;
return type id<T>() == type id<int>();

~w4<boost/python/ssize_t.hpp>

[XC®HIZ

Python 2.5 IZHTLWVHESR Py ssize t BEIUN2 DDOBEl~/ %38 AL7= (PEP 353), <boost/python/ssize t.hpp>"~Y

FIITNODERE ssize t, ssize t max BELWssize t min &L Thoost: :python £ RIZERIIA LR —RNT 5, 45 A H#
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PEDT=DIZ, Python D LIRS —Var Tl @ # et 425,

HER

"HETHIIL Py ssize t % boost: :python £ AIZERINIA LR —NT B, /213 7 B OO 18R E Ea i3
%o

#if PY VERSION HEX >= 0x02050000
typedef Py ssize t ssize t;
#el se

typedef int ssize t;
#endi f

EH

AIRECH AL pY SSTzE T MAX 38XV PY SSIZE T MIN % boost: :python £ RIZEMITEREL TR —N 5, Fioid
T HAMED 7= DI E M7 E R 2 1R M2,
#if PY VERSION HEX >= 0x02050000

ssize t const ssize t max = PY SSIZE T MAX;
ssize t const ssize t min = PY SSIZE T MIN;

#el se
ssize t const ssize t max = INT MAX;
ssize t const ssize t min = INT MIN;
#endi f

FEYH
Python MREHEAYYFDFEUHL

(XL®HIZ

Python BA¥t A PRFF 35 obiect AV AF LA £ NG ZBNTLE | CHMLZEOBEEBE MO ¥ &b il B FiEE, BicEoRE
HIFOHUER A EE 7528 ThD,

f("tea", 4, 2) // Python® f('tea', 4, 2)LFUT
Fo MIROZEIRMNS object AV AKX A x DAV REMOHFIZIE IR T 2 BIEO RO UEE 26 H 32,
x.attr ("tea") (4, 2); // Python®Dx.tea(4, 2) LFL

object ALV AF U ANILNGE | Pyobiect *IZX%F LT Python DEAEIS LAY Y REFEON 77212, Boost.Python i3 2 FEEAD
BT 7' —h call BE W call method Z#HEHEL TUVD, Python DA 7 =2k (F721% Python DFEFNH L AJREA 7 T =
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IR ERFOH A F =T A RTIRD IS0 b D TH D,

call<ResultType>(callable object, al, a2... aN);

Python 47 =/ D AV RIFOH L b RIBE I f BT B,

call method<ResultType>(self object, "method-name", al, a2... aN);

DL AME KT A v B —T7 = A AL, Python TA—/N—F AR A HE7 C+HHRARR S LT 2 L X ITMH3%,

5D NE

ST ZF DTN AHES T Python (A5, BEE TIEFI%L a1...aNIZH LV Python 47 V=7 MIat —SN5M, ptr () BLW
ref VM HALTCZOELE WA FEXTHIENTES,

class X : boost::noncopyable

{

}i

void apply (PyObject* callable, X& x)

{

// callable ZFFUMH L, x ~OSMELREFT D Python A7 V=7 F&ET
boost::python::call<void>(callable, boost::ref(x));

UTORIIZBWTxIXEEROBI AT/ THY., v ITAMATHEZ CV $57E F (const ., volatile DM const

volatile) T D,
5l nE wHE
T cvé T %K Ty 7 LTz CHEIE O VB LRI U )7 15T Python SIEEAERR 5, T 377 AR D
T cv
e B 1Ix&H L Python 47 V=7 hNIZaE —HEE 45,
T*

x == 0 DA, Python 51 %% None THLH, TNLANDTE | 12 IRT Ty 7§25 C++E
BORYELFICIT1ET Python 5 EAER S 2, T N7 T ABDYG G @ 1T ZH LU
Python 47 V=7 MNIZabE —HEET 5,

boost: :reference wrapper<T>

Python D51 (2 —TiE7e<) x. get () ~DRA L FEFFD, FE RO T2 IR~
DBWELRFFT D Python T—R 23 *x . get () DFMEBI THELRNIIIILRNE, 7
Fovatb !

pointer wrapper<T>

x.get () == 0 DA, Python 51%%i% None TH D, TNLIS DA | Python D51 #E (=
E =TI x.get () ~DRALFERFO, R AEROA T V=V hA~DSHRERFFT5
Python =—R 73 *x . get () DFEMEBL THIELRWNIIIZLeNWE, IT997 295 !
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RYEDLE

KIEDLGA call<rResultType> () 8L W call method<ResultType> () 1L, ResultType (ZX L TEEKL 72T X TD Ivalue
FBE R rvalue D from python ZEHagez ML, fF DAL —ThHD ResultType Zi T, LNLARDE ResultType ARA LA
& MBALD YA | Boost.Python (X Ivalue DR D A ERTRT D, BERAL X BLOS AR D0, FEF D Python 47
VI NDBIAT N DA TSNS D,

R HL

HH al..aN (Zxf 9% Python D5 & 145121E, ZHLEFUT DOV TH LU Python 47 ¥ =7 M ERL L2 T UL e b720,
C+A7 V2 e Z 0 Python 47 V=7 NZat —4 REZ590 DT Python 47 V=7 M HIZ CH+47 V= h~D B
INRA L B ZARFGF S RETZAID, KIEDOG G FFORH SN2 BEUITE 20T AT > TL o7z Python 47 ¥ =/ b~D B MRZRFF
DAFEMER DT80 | 58 DITIEIT R AT R\, CHA7 P =7 M L7214 1Z Python 47 Y =7 MM {475 &, Python 37
Tyvat b,

Python | D —WFRA L Z—=TVEDI T2 2| ZDONTREILI RETRNEWV) FEAZ S EZ | BEEDIRD BT CH+A47
VI Nrat —3 52 LE7oTEY, At —2TORVES IO T — VN EHE a1 EERDVIC boost : s ref (al) ELTZHED

RBOBND, ZOTHIET, DR EG TEME T IERARIRO N A BT 52813720, at'—Z2 b0 (T2 1282) 17D
BNLIEE 77 AR TORFI A ATRETHY | LIS CTHEH 5L EATRFT Python OIS L TRIRT 22 ZEH AL T
B

UL OIRA L ZBRINIEE 72D, FTIED 1 D30T IDD aN BARA 2R THLG A3 _ANVEEfT 5L ThHD,
eV ThH— I MEPEL EL TraN 2T ZENTE, ref (xaN) TEIRMEL ORI B VERTIENTED, LLINTIE
null ARA 4735 None ~DZEHTREN L5, null RALZliEZBRNLTHILILELETHD,

PrRBEEU TN T LIZREIX L T oL 07

1. BEEDOWDERNTMEIEL LT D, I null RAZEPES L ZRIEDFHT L Python 47 ¥ =/ MIat’ —3ivd, L1t
DA K% Python 515413 None TH 5,
2. ZIRELORDIBLNDMLERIGEIL, aN DARA L2 THIUR ptr (aN) &, I TRITIUL ref (aN) 2 H T, ptr (aN)
W null IRA 2T & kiS5 Python 51403 None ThD,

FROEIZ DWW THEEIORED B D, ResultType [ZRALZRINSIRMEZRO TLEIE, SHRIEDOA TV =/ D FmiTBZ
5< Python 47 ¥ =/ MUEHRENDHZ L2705, 20 Python 47 ¥ =7 MRS D LR A L 23T 35, ResultType 78 char
const* D& FRICHBEIZIEZ TH D, %I 3% Python @D String 47 ¥ =/ MI—KIZS B AT IR 1 THY, DFED
call<char const*>(...) BNRSTERZIIRA L HIMET D,

LLHTO Boost.Python v1 {f call<char const*> () DAL /A NEAEHTDHZETIORMBEITRALL =28, ZHUTHE CTHY >
DRI 72BN, MRS DI, BT 95 Python D CFFIA7 =7k (] 21X Python D77 A% ThAHGE) SFFOHL
EBACTHEGAT DRSO THD, iz, LORIDORA L ZLB O RVEIZ DWW TH Eo 7L ABRO BN HHT20 |

21 int =X° char DXHRIETTARNIONTUII L /A NVEFIZRIRES B D EL R BETZAO 03, FIUNZ O BRZ - 7= T IETH AN FAZIE
MBI,
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JRIVIIRBAZ 72572 N0 TH D,
Boost.Python v2 TIEIR D IHITHFALL Tz,

1. 22—/ XU D const char*RVERNIX T 52 A NVEEOHIIREFRELT-,
2. UNRAERNZBIOLE | ROED Python 47 V=V DS AT IR 1 THIHEEBRHEL, call<u> (... )N
THINE T D,

=T call<u>N T UIZOWTHIRIITRA L Z | ZIREFRTELRITIUIRLIRW D Z A THY | FATROMIENOHIRGE
SN, D7pEd call<u> (L) OFFOHLGHKITHIZIE 0 TH o,

Boost.Python (235115 pickle DY HR—k

pickle |34 7 ¥ =7 b B (EiT AR, #HMb, L) D72 D Python EY 2 —/L Th D,

FT VeI NDNE " T 7ARAE, ETTT 7 ANVIPOEITET DM ERHHZ LTI DD, fRIED 1 DI, Fike BN T7 74
NosT =B a it EETHEBOMEELZETHD, MO )72 f#151% Python @ pickle £ 2— /L& 2L Th D, Python D
H Ot REZ R 45 L. pickle B 2— /LITIZEA EEE D Python 47 Y =7 M FHRHINC T 7 A /AT EZIA TR AJRE/R /S A B A
VRN S SRR

Boost.Python 747 ZVI%, Python 7147 7V 7 7L AD pickle DIEIZFEMIGLAR DAL ¥ —T = A A% U T pickle BV 2— /L%

PR—=h 2D, ZOAF =Tz AATLLTITR DKk A ¥ v K getinitargs . getstate BRI setstate &
5195, Boost.Python (X Python @ cPickle ¥ 2 —/LEH BRI A THHILITHEEL TR EZND,

Boost.Python ) pickle f> 32—/ X

Z—H L UL TlL, Boost.Python @ pickle A ¥ —7 = A AL 3 DDORFHRAY R &£,

—getinitargs__ | p,ost Python §E3E2 T AD AL ZX 2 2% pickle (b 5L pickler [FA2 AX AR getinitargs A
VyREFR > TWOHNT AT D, 2D AV v RIiX Python DF 7NV Z RS RTFTHIXRE72 0
(boost: :python: : tuple ZEIDBELMEF|THD) , A2 AKX A% unpickler WEILTHEE, ZDOH T
1»0)?\74@%7?%@:‘/}5%7@%I‘%U:Lﬂﬁﬁﬁﬁ“éo

__getinitargs  MDEZFRINTORWIGE | pickle.load [L5 ML Ca AT I H (_ init_ ) &R
9, TR0 T V= MNEIT 74V R AT 7 NA[RE TR LI 726780,

—getstate Boost.Python L3RI T ADA L A% A% pickle (LT HE & pickler (FA L AF AN getstate AV YR%
FFo TWDNT AN D, ZOAV Y RIFA VAR ADIKEER KT Python 47 V=7 MK S22 T LR e b7
[

—_setstate Boost.Python #I58E 7 7 A D A 2 A% 2 A% unpickler {2 XY 18 It (pickle.load) T25L&, XL ®IT

__getinitargs DEREZBIHELTHETH(LER), KIZ unpickler HL WA AZ AN
__setstate  AYYR RO CWANT AT D, TAMB L2 E . getstate_@fﬁf% (Pythoni(‘
TN EF|EELTCIDA R EFEON T,

R 3 DDORFRAY Y RIE, 22— RMERNZ .def () LTHEW, LL7RAYS Boost.Python (X f#i BLIZ i H TE 5@ K HEA L & —
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7z A A% boost: :python: :pickle suite Z7ZATHRMEL TS, ZOVTFAIL,  getstate  BIW  setstate  ZifHEL

TERLRT TS0 — BV IR 5, 2O F—7 A ZADM I FIEZLL T OB TH 5,

%

boost/libs/python/test (T, pickle YR = e 2 HEERLT-T7 7 AV 3 OB D,

pickle1.cpp

ZOBID CH+I T AT, A AN 7 X5 | BiA T I TRAICEILTED, Lo T pickle X —T = AAD AV VR
__getinitargs_ ZERTDIDICHTHD, LLTDIINTT D,

C++® pickle BIE D EF -

struct world pickle suite : boost::python::pickle suite
{

static

boost: :python: :tuple

getinitargs (world consté& w)

{

return boost::python::make tuple(w.get country());

}

i

Python D HHFAFENL T2,

class <world>("world", args<const std::stringé&>())
/..
.def pickle(world pickle suite())
/...

pickle2.cpp

ZOBD CH+ITAX, AV ANTIH THEILAR A REIR AL NT — 2% FfD, Lo Tpickle /> % —7 A AD AV v Rl
___getstate | 7setstate7€’jﬁ1ﬁ:'§‘5%\g75§§>éo

C++? pickle BIE D EF :

struct world pickle suite : boost::python::pickle suite
{

static

boost: :python::tuple

getinitargs (const worlds& w)

{

/]
}

static

boost: :python: :tuple
getstate (const world& w)
{
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VA
}

static
void
setstate (world& w, boost::python::tuple state)
{
/.
}
}i

suite 21K Python O F A& A MENL T 5,

class_<world>("world", args<const std::stringé&>())
VA
.def pickle(world pickle suite())
/...

HOTDIZ,  getstate  DFERIC dict ITHFENLRV, TIUTBFITHELEL2WB, A7 V=7bD  dict BNFIZ
28 THDHEFH > TCODIGEITA N R T ETEHD, ZORENRILD T —RLLL TR 5% M CHite TE 2,

pickle3.cpp

ZOBIE picklez.cpp EELTNDA,  getstate  DFERICATV=IMD  dict  BEEND, JVELDIT—RFHBLEIC

ROB AT V=IRD  dict  INZELIIRORONGA LT DR,

FELIRER 2 MM

B3R pickle 7 mh=/L1Z13, Boost.Python EHRE Y 2— /L DU N2 —PPRRUIDT ROERRELLAD DD,

__getstate_ BNEHBRINTEY. 1V RE2VRAD__dict_ AT THLY

Boost.Python #5527 7 ADVERH 1Z, LLF DO WREMZ B EETIC_ getstate ZfRHETDAREMEDN DD,

o U0 Python N CRIEZTALL TEIESND, BEOBIREITADAL AL AD  dict  VE, AV AZ A% IELLE
LT B72DIT pickle (LT DHLENH D,
o PR AURFUAD  dict ITEBEERZIBNTDH, ZOHEBAAZAD  dict 1 pickle (EALETHD,

ZOREICAPERNEE o —PICEE T 572012 BEMPRESI TS, getstate MERINTEY, AL AXL R
D dict  MWZETIRWGATX, Boost.Python |77 ANV @M getstate manages dict  &FFoTWHNT ANT 2, ZOEME
WERSNTORTFIUTBISN 2% T2,

RuntimeError: Incomplete pickle support ( getstate manages dict  not set)

ZOMBEMFRTHITIE, £ getstate BED  setstate AV v RIRALVAZUAD  dict HELIEHTLLIC
L7 L7722 b7y, ZHUT CHd DWW Python L-L DWW T U THEERL FIBE CHHZLITIEE L TWZE 2, ekl &2t
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EHEACA —NTARLRTUT D720, B2 CHTIZLL T D LY (pickle3. cpp MHHIY) .

struct world pickle suite : boost::python::pickle suite
{
VA

static bool getstate manages dict () { return true; }
bi

HDHNE Python TIZIRDEFY,

import your bpl module
class your class(your bpl module.your class):
__getstate manages dict =1
def  getstate (self):
# ZZica—FEEl
def  setstate (self, state):
# ZZiza—RE#EL

EBRHGETRNAR
o ZLDOYEIRT T A% D Boost.Python YEIREY 2— /L TlE, X TDIZFRIZOUT pickle DFER/R AR — ik 75L&
FLNA— =R %, 18| 564272 pickle Yk — b F2I T HALHIIT pickle LT DHLIEZ T AIZRE T ~ETHD,
o AVARZUAN  getinitargs (IZKDOFEEGL WEERIGEIL getstate (FMET R, TAUT BEEOFEEL A HENY
\ZHET D822,
s getstate MMERGS KT Python 47 VI MIAV ALV AD  dict  HEDE,

BEEBRE Python ITO pickle Y R—FkDEE

pickle4.cpp
pickled.cop Dl i, pickle Y R —bDEEIZET 2O T /= 7D TFTEL AR —arThHhd, L OHIC
class_: :enable_pickling())“//*\E’g%{f“ pickle {LIZ LB FEARR) 722 )8 ME 72T % Boost.Python IZE RIS,

class_<world>("world", args<const std::stringé&>())
VA
.enable pickling()
/...

ZAUT Python DRF 2 A MIHHEEAER)72 Python D pickle 2% —7 = A ANHNI/2D,  getinitargs A Y v K&ETYS
THITAERICITEAN|THIET, TXTOA LAY A% pickle (L ATHEIZ T D,

# T LTmworld 7 7 A% A R — b
from pickle4 ext import world
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# getinitargs DiEH
def world getinitargs(self):
return (self.get country(),)

# ZZT_ getinitargs #{EA (Python|dEIHEEE!)
world. getinitargs = world getinitargs

Python HIEMMD AV Y REFEAT D HIEIZDONTEL, o= TV O RLE,

RFTIEADYR—
~Aw4 <boost/python/indexing/indexing_suite.hpp>

~Aw4 <boost/python/indexing/vector_indexing_suite.hpp>

(FC®HIZ

indexing IZ. ¥RT7 7 £ A A HE (indexable) 7 C++2> 7 F % Python ~& 5 (Z T/ AR —h4" 5728 ? Boost.Python DIEHE TH
B, T T 78 ARE/ea T F Llid operator [1IZEVTUH LT 78 AW/ T ) Cohd (] : std: :vector),

std::vector DEIREZICTHLHIHIWT T /A HE/: C++2 T F % Python ~T7 AR — 45D LR ERE T
Boost.Python (X9 X THL TWDH, ZDHIETHEVEEATILZ2\, Python DAL T 05 CHHa T F~DOEHITIER S Tl
720N, Python =17 )% Boost.Python Zffi FiL C C++N CTx=I=L—k (Python V7 7L A~ =a 7 VD2 T F 231 —
b2 12 R E) T50EFME Cldev, C++3> 7 F % Python ~E T LLRNICEE T REZEN S DL, ZhiCiE

len | getitem | setitem | delitem . 7iterik‘c}:(ﬁ7containsi)<y‘yf\‘\Kiff'@“f)?‘yf\oEgjiﬁ(@j’%%ﬁé\

Fd,

o IRFTURAWFEER CHar T T OIRDLEE A Python 2T T OIRDEEWNNZ —ESHD,
o ClUNEEARRETHLE VST, AV T T HBEDAL T IA(_ _getitem ) IZKITEBEEDOS R~ T4/ A% 1T

%o BAHIZLL T O EEY (m 1TFF const (ATZE) A SBH(AY VR)),

e getitem MORERARBMREIRT LTI T FITEM, 2T FbHIBRL THEES 23R £ L 72\ (Python %7
T aS®HRN),

o ATAADIRTFHEYHR—h,

o JEUZRGEIL Python D27 HE(fl: 1ist, tuple) 21T 5,

o HEZRAIRERARI—ITRATIDIREME,

o 1FEAED STL BLOSTL AZANVOUTT 7B A REAR T T IS D B F i R — b5,
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Boost.Python ? indexing 1> 2—27x4 X

indexing_suite[~\y4 <boost/python/indexing/indexing_suite.hpp>]

indexing suite ZZ7AIL, Python \ZFHFISHED CHa T FEEHTHODIEKIEITATHSD, HIIL CHar T 0sMEle
IRD I\ Python 2 T DF U —HESELZETHD, ZOI/T7 AT BENIIIZ (Python V7 7L AD T TRl T34 —h

T4 @) Python DFFEEAY YR ETv 75,

__len__ (self) KL 22 IA T BIHK 1en () B RIET HI2DITIFERNEND, A7 V27 bORS (0 L EORER) %
RS72F LRG0, FI2 nonzero () AYYRZEFRE T len () AVYRN0ZIK
TAT VI NE, IREMEO IR CAEL TibN A,

__getitem (self, key) self [key] DFHMliZ EEET HIDITENHIND, & — 7 AT, 2T IDF — 1385
BROATGAAF T V=7 NTRFIUTZRBIR2 N, BOIRFAT DRI IR (77 203 —
oA E I — M AEE)IEL getitem () AVYROEFETHLHZILIZEEL TV
TEETZ, key MANTERTUI2 B B1E TypeError 5L, B A (B OEIZ %32 Rk 72 iR
D%) ¥ —r LV ADIRT-OEE I THDH AL IndexBrror ZIEH LTI RGN,
By A0 TEZHEUICHRINT 2720, for L — 7 II AR ERIFFITHL T
IndexError IEHTHIEAEEL TWD,

__setitem  (self, key, value) |seifkey] ~DRAZEIETHOICIFONHEND, TEETREMIT getitem () &
U Chd, ZOA/YRIT, v T BUZOWTIA T V= N — kT HIEDOE AR —h
T LN —Z B 6 & — 7V AR DWW TR R E R ATRE/R 56 D A
FHEFTRETHD, N7 key HICHLTIE getitem () AYyRERIBEOHISNZ L H LR
DR AN E A YA AN

__delitem__(self, key) self[key] DHIPRZ EHETHDICEOHEND, HEET NEAIEL getitem () &[T
Thbd, ZOAYRIE, vy 7 HIZONWTIA T V=7 M3F — ORI BRE R —h 284,
Tl AN OWTURE R L L — T A BHIBR P REe s & DA FEET RETH D, Nl
72 key AT LTIE__getitem () AV REFBROBIAZ L H LT HITRBR0,

__iter_ (self) ZOAYYRIE, a7 HITH L TA T =2 R ERENEZITE O S D, ZOAY YR,

AT FTHNOTXTOFT Vb BT O LNAT L —F AT Ve MR ST IR
BV, vy T HNZOWTIE, a7 T OF—Z EELRITILRLT | iterkeys ) AV YRE
L CHHH ATRE CTRTFAUT B0,

ATV—=BF T V2N EIDAY YR FIETDMENHY | H oy H F 2 IRSITIE7R5
RN, ATV —=EA T P27 bOFEMIONTIE, Python FA T FZVV 7 7L ADTAT L —#

A& RE,
__contains__ (self, item) AU SBfRT AN ER REET BT DIZE O END, self NIZ item 3HIVLEE, £H TR

FIUTAZ XS TNITRB7RW, vy TR T V= 7 M OWTE, ERF— fE DO Tl
IRF— TR LT NETHD,
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indexing_suite DIREISR

indexing suite (FZDFEFTHHATHILELE KL TRV, indexing suite DIRAETZTAIZEY 2, 3 DRV — A2
FELZRIT LB, LU S| AR RINT T 7 B AW e STL 27 F D72 ® indexing suite IRAEZ T AR FEE
SNTWD, [ FEAEDGE | HITERE ADOI I AT IER, HBEICE s TS EITRC TERE A7 T AW R LT
%)J:l/\o

vector_indexing_suite[~v4 <boost/python/indexing/vector_indexing_suite.hpp>]

vector indexing suite Z7AIX, std::vector 77 A(BLW std: :vector AXANDITA(H:std: :vector DAL H—
Tz AREFFOITA)) e Ty T T HIDITERETSNIZERFE H#D indexing suite IRAEZTATHD, indexing suite AER
TR —% T TR D,

5 -

class X {...};

class <std::vector<X> > ("XVec")
.def (vector indexing suite<std::vector<X> >())

xvec [X5847% Python =7 F&702% (FE4 7245 & Python D7 Ab$ H X)),

map_indexing_suite[~\v4 <boost/python/indexing/map_indexing_suite.hpp>]
map_indexing suite Z7Z7AIL, std: :map 77 A (BLW std: imap AZANDITTA ] : std: imap DA F—T = A A% D
DIR)) T T T AIDICKEEINTZEZBEHD indexing suite REZFATHD, indexing_suite NERT BRI —%

TARTRAET S,
il F 1 -

class X {...};

class_<std::map<X> > ("XMap")
.def (map_indexing suite<std::map<X> >())

BEECIXIRT T 7B ALIZERIT T 0 TREND, NoProxy 7 v 7 L —h5| T true #5252 T ERN L TE5, xMap
IEFE272 Python 227 F 702 (524272451 E Python DT ARG FLE)
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indexing_suite 75X

indexing_suite<class Container, class DerivedPolicies, bool NoProxy, bool NoSlice, class Data, class Index,

class Key>
TrTU—REIR | Bl T TATA BERE
Container I AR Python (2L CTy 74 5a7 78,
DerivedPolicies | indexing suite DYREITA | RV —7 w7524 HIRE ST ARE, LT D
DerivedPolicies % R4,
NoProxy FPE BEE CIRIRT T 7B AL = 83413 Python (D% | False
WO~ T4 2R, 7aX U IIViRS
b, ZHE NoProxy 7> 7V — b BT E %
B2 22T TED,
NofSlice AR PR ATAAEFFALAR, false
Data 2T F DT — & Container::value type
Index ey =i Container::size type
Key gL T D% —F 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(); // T7AN AL AT I H

DerivedPolicies

IRAEZTAIL indexing suite DM BERT v/ &tk T 5,
data typeé&
get item(Container& container, index type 1i);

static object
get slice(Container& container, index type from, index type to);

static void
set item(Container& container, index type i, data type consté& v);
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static void

set slice(
Containeré& 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 1i);

static void
delete slice(Container& container, index type from,

static size t
size (Container& container) ;

template <class T>
static bool
contains (Container& container, T consté& val);

static index type
convert index (Container& container, PyObject* 1i);

static index type

adjust index (index type current, index type from,
index type to, size type len

)

ZNBEDRYL — DRI E TR THDA, convert index & adjust_ index 13D LB NBETHE,

convert index |& Python DU FA =T F ML AT REZR CHODOTRTFIZEHT S, 213 Python (2R T HADIRTFIIAEND
BxhboD (BFl:cr-111% c NOIJb A DEHREE7ET), convert_index 1L CHI T F DI B/ A UL L7220 uiE7s
BRI -11X c.size () -1 THD), convert index [LE/z, IRFDOH (Python DENHI) & C++=a 7 F 0MEE T HEEED

I N N Q=N DR AN B A VAN

LTI EEDE N T DL BHEADIRTFITT —ZOBENIE

DOFEH @153 >OERELHIBRT DL, IRF 41TIRT 1 L7125,

fal [b][c]l[d]l[e] ---> [d][e]

4 1

adjust_index DIEFIIFRIE THD, INT current 5258, ZORAEITA T FIZBITDIRT from..to \ZH1F DT — 4% len

EOEZE TERRLIZEEDORERDORTEIRT,

index type to);

PELTHREEL 2T IUTZRB720, BlZIE 5 BRINOH I X
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vector_indexing_suite 75X

vector_indexing_suite<class Container, bool NoProxy, class DerivedPolicies>75X 7> FL—k

T —b51% | B B TATR B
Container IFAM Python (2% L CFv 7 4 %m0 75
NoProxy AR ERE BEAE TR T T 7 B AL - E# 3 Python DB RO~ T (7 A% | False

Fib, 7ax Nl I0iREnD, ZHUL NoProxy 7 7L —hs 1 3R
B H 2 HZETHIELTED,

DerivedPolicies

indexing suite DIRETTA

vector_ indexing suite [ISBIZERFADRY T —IZYREL T
WA A HENED ® %, CRTP (James Coplien D [ &b IC IR L7=7 >~
L—hoS&— ) CHLAR—b, 1995 4F 2 ) A LIz #i7e ZHEIC
FVIJEI TR indexing suite DIRIRAES T ADRY L — B4 %
UCHHE S,

template <

class Container,

bool NoProxy = false,

class DerivedPolicies = unspecified default
class vector indexing suite : unspecified base

{

public:

typedef typename Container::value type data type;
typedef typename Container::value type key type;
typedef typename Container::size type index type;
typedef typename Container::size type size type;

typedef typename Container::difference type difference type;

data type&
get item(Container& container, index type 1i);

static object

get slice(Containeré& container, index type from, index type to);

static void

set item(Containeré& container, index type i, data type consté& 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 1i);

static void

delete slice(Container& container, index type from, index type to);
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static size t

size (Containeré& container) ;

static bool

contains (Container& container, key type consté& key);

static index type

convert index (Container& container, PyObject* 1i);

static index type

adjust index (index type current, index type from,

index type to,

map_indexing_suite 752X

size type len);

map_indexing_suite<class Container, bool NoProxy, class DerivedPolicies>25XT7>FL—F

FU7L— MK | B T TAIA BExE
Container 25 A Python (ZXfLTTy 74 5a7 7,
NoProxy TN BEE CIZIN T T 78 ALT- %513 Python DBBDOYE~ T 4/ 2% | False

b, 7o cdviREns, ZiUL NoProxy 7 7L —hs 1 U E
ZHH 2T TED,

DerivedPolicies | indexing suite DIREZTA |map_indexing suite (IEHICERFLDORI L —IZIRAELTND

" HEMED D, CRTP (James Coplien D [ FFICHIRLIZT 7 L —
INZ =) CHLVAR—R 1995 42 7) 2 LIcERI72 2 8IC LY
FJEZ T A indexing suite BERIRAEZTADKRY T — ¥ FER

H:‘lﬁéo
template <
class Container,
bool NoProxy = false,
class DerivedPolicies = unspecified default

class map indexing suite

{
public:

typedef typename
typedef typename
typedef typename
typedef typename
typedef typename
typedef typename

Container:
Container:
Container:
Container:
Container:
Container:

static data type&
get item(Container& container, index type 1i);

unspecified base

:value type value type;

:value type::second type data type;
:key type key type;

:key type index type;

:size type size type;
:difference type difference type;
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static void
set item(Containeré& container, index type i, data type consté& v);

static void
delete item(Container& container, index type 1i);

static size t
size (Containeré& container);

static bool
contains (Container& container, key type consté& key);

static bool
compare index (Container& container, index type a, index type b);

static index type
convert index (Container& container, PyObject* 1i);
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RE BT DR

[ZCHIC

Boost.Python (F<boost/config. hpp>IZHOEE DR E~ /0 DIEh TV r—ar BEZ LR E~/azfi 45, Zb
DTN CRLHT D,

FI)r—avE&ED</0

ZHU5 1T Boost.Python 2 1§27 7V —ar MER AT RER~ 70 T D, BINTAT TV % 71 /3—F2DIZ C+HHERED i
IR AR T DO THIUL, B2 T4 7 5V (EIEEY 22—/ Boost.Python H HH & Te) L AT HEEIZZhbD~Y
BORBARDEAE T 5Z81F ODRER THHZLITIEE L TWIE &0, LinLARAE, ZOMOER & M i fEL 725
CHFEEE TN TH D,

< BERE F-U'S

BOOST_PYTHON_MAX_ARITY 15 FIE %1, %2, .xnZ LD IOFEE LT Boost.Python B DIEENCIKITS, T
T LB ACANERE A AT A O R R E, ZTHIZIERIC
object::operator () (...) = call method<R>(...) DEI7RIA—/L 27
AL & ED,

BOOST_PYTHON_MAX_BASES 10 T Ul CHITADILIERI AR E T D bases<. . >ITAT T L—bDT

T — b5 D R REL,

BOOST_PYTHON_STATIC MODULE | (Gerzst) | iE# 458, BV a— A WHHE BB =7 AR — % R LU Clib 7
WEINT S (a— RN TORJEYR— 57T 73— 2D8E),

BOOST_ PYTHON ENABLE CDECL (G

$) | EFRT DL cdecl PO UMM Z A+ 2B DT v 7 IS AT REL 722,

T
BOOST_PYTHON_ENABLE_STDCALL | (Jerez) | 5236355, stdcall FEONMHUMKIZE 3 2B DTy 7 N i hEL /2D,
BOOST_PYTHON_ENABLE FASTCALL | (Rig3%) | 367 6L,  fastcall EMHLBIZIEHT 2B DTy 7 N THEL 725,

FA1TSIEERDRET/O

ZNHO~271ld Boost.Python N EFETHHLDTHY , FLWT TV T 4— L~ T 5 FEEEH O BN EARH FEEEDFEMTH
60

~/na BERE F=RUS

BOOST_PYTHON_| (G EFHT DL, HTAT TVERE IV type info DILBINZDT T b7 4 — A TiEB)
. IEL 7T LA RS 5, SV B . shared-lib-2 0 typeid (1) % ol 5 BIHK I
shared-lib-1 7% typeid (T) ZPET L, HEAERIT false IT705LVVNTETHD, ZO~/u%k
EF LTI L, Boost.Python [ std: :type info A7 T = D il E M H T 50
DIT typeid (T) .name () D HEAALE 5,

215



http://www.boost.org/libs/config/config.htm

Boost.Python ( H AGEGR)

~/ua

BERE

Bk

BOOST_PYTHON
NO_PY SIGNATU
RES

(REE

EFRTDHE, BV a— VEBORFX 2 AT — 3 ab LFHNTH LT Python D7 =F v 534
RENIRLTRY Y 2 — )L ANEER LT R R 23T Python B 2N 272 70D, F2, BV a—
IV DISAF I A XD 14% (gee TR 3ANVLTZE) BN %. boost_python FEATREZ A
T IV TEFRTHE, docstring options.enable py signatures () PEEEIL false IZ
R ES D,

BOOST PYTHON
SUPPORTS _PY S

BOOST PYTHON
_NO_PY SIGNA

IO~IarEFRTHE, Python DV T =F ¥ 2R —rL RN ENWAN—=Ta00
Boost.Python 725D AL —AZLEAT A N 705, HBNIEZZ 2 LXK,

IGNATURES TURES %L"EE%L
TN TER
s

BOOST_PYTHON_ | (7& 3

PY SIGNATURES
_PROPER_INIT
SELF_TYPE

EFRTDHE,  init AV v RO self 54D Python B ZE YN AR T 5, LD
& object Z AT D, TV 2— /L D/AF VYA XD 14% (gee TR SANLTZGEE)
BN 25720, BEE TIRERShRW,
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- — (o] —
BMEZRERELI=-TSYhIA—LEa /45
BT O ITIBIT O S A MR- 12 E -0, i T — 278N TR T — 2R EE TIE7RL . CVS OIREER S k35,
PLRED/N— 22D Boost.Python [X LA F O T b7 4—hbal AT TTANMIREI LTz,

Unix 7S5vyko4+—L4

Python 2.2 & T 2.2.2b1

* RedHat Linux 7.3 (Intel x86) 10> GCC 2.95.3, 2.96, 3.0.4, 3.1 :BL 3.2
*  OSFv. 5.1 (Dec/Compagq Alpha) £ Tru64 CXX 6.5.1
+ IRIX 6.5(SGI mips) .0 MIPSPro 7.3.1.2m

*  Sun0S 5.8 D GCC3.1

Python 2.2.1

¢ OSFv. 5.1 (Dec/Compaq Alpha) - KCC 3.4d
e AIX E®KCC 3.4d

Microsoft Windows XP Professional

Python 2.2, 2.2.1 XU 2.2.2b1

*  Microsoft Visual C++ 6, 7 8LV 7.1 X—%

e Microsoft Visual C++ 6 T STLPort 4.5.3 %15 Jf

*  Metrowerks CodeWarrior 7.2, 8.0, 8.2 3L} 8.3 X—%
* Intel C++5.0, 6.0 BEL 7.0 X—%

e Intel C++ 5.0 T STLPort 4.5.3

*  Cygwin GCC 3.0.4 BLU3.2

¢ MinGW-1.1(GCC 2.95.3-5)

¢ MinGW-2.0(GCC 3.2)
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E B

arity

BEEL, AL SBAEONSZ T DB 1B DEL, FRTHRIEDRUWIRY | A SBEE DO AR A this 5183 E Fhzuy,

ntbs

null #& 1734 R 3551 (Null-Terminated Byte String) . £7213'C' 341, CHDLFFHIIT /413 ntbs TdhD, ntbs |3 null TH->
TFeB7ew,
raise

Python [ZF W CHIFME, CHD I ITH415 (thrown) | D TIE7e< TEH SIS (raised) |, ZORF 2 A MIEBWT CHa—
FOICRT Python BIANTEHEIND LML, ST 5 Python PN Python/'C' API TRESN throw error already set()
BIERHEINDEVIER THD,

POD

CHHZEMEIZ T D HEIFAGE T, [l & R HfliZ2 7 — 4 (Plain Ol'Data) | D%, POD & RIL, JEFHIT —H AL /R ~DR
A28 POD HEIE(R, POD AR (72132 HOBRIDE ) B IROWT bR, 2 — P ERZ I —RAFEE b2 —3
TEFET AT I ZHFFIZIRNERI T A Td D, [AFRIC POD AT, JERE) T — 2 AL R~ DIRA 2T POD #E1E K, POD 3k
A (F T2 NHOROES) NBRONT LT, 2 — P EH I —RAFRAFb 2 —FERT AT /X BRI RNE
FIEAETH S, POD 77 A% POD # (A7 POD S FHEADOWT N Th LI TATH D, BRITES D, 22—V E S AN
BEFFIZ (12,1 ) L FEARR - BREABZRIEEH T — 2 A E =9 (11 8) | K7 T A% R4 (10 ) | E B %A R 7z
W (103 ) 277 A THD (9 8.

ODR

MEF1T 1 >#H (One Definition Rule) |, C++ 717 T AIBITHHHDHERIL, T ulT L/l 15T X TOREREA CF
T2 IR T 7 ANV) TRICEBE R TR0 0nH 2,
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Boost.Python ZERALTL\57AY I+

[FC&HIC

Z#UE Boost.Python ZfE FHL TWA 7 0y = 7 hD 53 7R AN TH D, 8727273 Python/C++/3A 7 1 7'|Z Boost.Python %
FHLTWADTHIUL, ZOXN—VIZHRl-DO7 my =7 MNeilBIESH TN E &0, 7'ay =7 O 50O & Boost.Python
ZE AL TR LRI W TR L THH A2 X, ZO_X—U3EMLED,

TR

NeuralLab

NeuraLab (%, Neuralynx acquisition systems (Z L2087 — X IR b LT 7 — 2 fifHTBRBE T 5, Neuralab |7 LB T —T=
VIKYED T TT 40 A BAERNT T A7 FV B L O Python AZV TR Pv % 1 DOT I Vr—a Il izt O Tdhsd, Neuralab
Zfi 5L, Neuralynx O L— I~ RE BV 7§ 5720 T—RIRFRENT N CTE D, ko — 3 A% LD Python A7
TMAERTE, MERBIUTA=2—TH Y THND,

TSLib — Fortress Investment Group LLC

Fortress Investment Group 1%, C++Z& 2N B RHTY — L DB JE & Boost.Python (2L 5ZALE5D Python /XA T (27 DE&
D721 Boost Consulting I LTz,
Fortress @ Tom Barket (325 #FH T4
FATE BIZIFR B LR DB IZFFIE L T2 EEK7R CH+ DFFIT Z 47 FV 035805, B /EEFEH X B2 E S FIRICIHESEL

7eo — 5 T Python I3, FTLVT A7 7 & FILTR0KHL THED, Cr+DFE LD AEFENEZ 0] IV SFZ#HNEE 52 T<hid,
Python ZBRA7- W5 HELHERED VS Db D, TOETS, ZIETE, Web 1235113 BIRDIFIAIIZT X TEELD D THS
D3, o BELRE DITA— 72— XDFHED 726 T 1L 1% Tdh Dy Boost.Python |3 Python D2 K7D — & il il 2
FRLZRIRS, JAIIFIC & DYL IR 2SR & TR CEEATIZ T2,

#HE

Kig

KDE Interactive Geometry /&, KDE 7 A7 by Z [T ITAE LI NI NA AT — VL L DEE Y — /L Th b, FAN TR
HEEEARD DIZRNY =V Th D, ZOFEDT 7V r—a Theh EERI ORERE N E B e b DLV 2 D,

0.6.x LABED /R — a2 Tlida— 33 Python SN TIEE LA T V=7 MR —1 95 (FETHD) . BT 2N API D
T A7 —MZ Boost.Python Zffi 95 2L T, 2O DALEAIEF I HLIZ /e > T,
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I AB—TS54K

OpenWBEM

OpenWBEM 7' 1= 7 NI A - JERG 7 7'V /- — 2 [f]i} @ Web Based Enterprise Management D4 —7"2 >/ — 2524 %4 B
FELTND,
Dan Nuffer [FZHEWNTW5:
OpenWBEM D2 7172 API %779 3DIZ Boost.Python & 1> T 5, WBEM (i JH T 5P/ V2 —2a &%
BEEIZ, FER T BN AE LT TR, RV T TSR REIZ IR T,

Metafaq

Transversal, Inc.1Z&% Metafaq 1%, REL -~V DF LT F Ly P R—=2F B AT A THD,

Ben Young [3Z9FH N T
HBEDON T NET R N RE I LTI R — RT3 APL IZSFL T, Python /N4> 7> 2% 4 ik 95 F B ALPE|C
Boost.Python ZfEHHL TV B, 00 THERRIALINAIYALINIADZERS, R TAN—ERVD X2 7 M TS
Lo,

=1

Civilization IV

[Sid Meier O Civilization IV (3720 L 5 BT ELA_ LD PC BRI U — 20 4 1EH T4, HBUZR2HTHL 3D 777 4 7 A58 RUITHT
LW NZ A= Tz, 770 F AR KRELSHTEL £ L7, F7- Civilization IV TiX 7 LA — B &3 Python X°
XML C7 AV ZAFR TE, 22— P AR OR AL T HIL TET,

Sid Meier @ Civilization IV 1% 2005 4E D E 41, PC [AFIZY Y — A T & T7, http://www.firaxis.com |2 F L7272

kgilmore@firaxis.com F THEHWVEHHITZENY, |
C++ Do —2Lz2— & Python [H] D425 — 7 =4 X J& T Boost.Python Z (&L T 5, ~> 7 Dk, 4>5—Tx (XX
V=, = ADA N, =ik, Fz— T EDEZLD H BT Python L T D, I —AEHRE ARG DRFED
BB MOD BUEFIZH L T, iE KED T — AT 2 XN — TS,
- Mustafa Thamer (Civd X1>7'02"7~)

Vega Strike

Vega Strike (3, A K7RFH ZZH ThL— R RE BB E LT 5 3 LML 2L —F ThD, TU AT — TR E N
L. SERRICIE T L7223 DRk % 72IREZ T LTS,

Vega Strike TlX A7V 7 MEREIZ Python 25 Z L1280 Python D7 T AMEE & C++D 7T AW fE DG IELIZ Boost Zf# L 7=,
ZORER, Iy arOEte Al OFEIRIFIZ, 2=y N R AT (7 72 Python D7 T AL T FER (MR AT VT N AT BR5E
L7z,
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U, BRI R T2l — 2 ab NBITE Python WDy I 7TV RTHED , ZORERIZT LAY —ISEICN DA
Python W THHIL T3l — SN RO THRNDER 2 727 )V — T OFHMOIE T CHII RS ND,

T549R

OpenSceneGraph Bindings

Gideon May |%, 7BA7"Zv 74— A0 C++/OpenGL YT VH A LA T A7 ZY Td 5 OpenSceneGraph (2% 3%/ 5A 7 1
T EARR LT,

HippoDraw

HippoDraw |d, EANT AW X% & HE 5% 1 L N A TR SN T — ZFRITER SR T D, B EICRTEEN7: GUL 2 AT
BN, AL I UIAZY T M I E L2 L7257\, HippoDraw | Python DHLIEEY 2 — /L L L CTEESEHZL T, HHD
%#aE% Python & GUI Dl i) HEITTED,

Web <—03A T A 272 H LA, Paul . Kunz 1329 FH N TS

TR FDIEDIZ Web ~N— 2 T NE TIZR DD, MDD~ — 13 http://www.slac.stanford.edu (7 AV 0 iz F] D
Web #— V1 F) THD,
ETHIH A WHEFETE ST O THEHELZ &L,

IPLT

Ansgar Philippsen |32 T4
IPLT (ZARXR—IUBEZ A7 ZV THY, Wi E 7 TGS 2 =T D — R IR THD, 5 DEZ SR (LD
BEECIZ7R O DNIEFEIZ BT DU/ TIY, FhD A CTIEFHE S D 7 1 x 2 T D, Python |FAAL DAY T Ty St i
IKHETHEIL TS, BHED C++2F R 747 Z 135 Boost. Python IZJ-0 (72l b E K WA 50— T =4 RT) SERICT LR
B—=PEHTNET20, BdER TP AL TIZHEI L TE, D7 022 NZEITS C++& Python DfA G ¥ 13 FK0E
LLWELDE L3720,

PythonMagick

PythonMagick %, GraphicsMagick A A—HYET A7 ZY D Python [k § /AT 4 7 T D,

VPython

Bruce Sherwood [ZZHFH NV TW5:
VPython |3 /L FTFEZ2 3D 77 = A— > a2 % [ B IZ (E/k TE& 5 Python HLR TH D, it H=2—FDORIEHEL TEHKINS,
VPython [ZH)PERC 7' 0 T3 DIRFEE o 2 B0E A HIHE S TS0, IR X T AT —45 3D THI#
LT BDIMEH I NI ZEbHD,
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MePEtE

CAMFR

CAMFR [DE(E 22, BHRFOET V7Y — )V Thb, sHHEBIEIZ Python 2 FHL T\ 5,
Peter Bienstman |29 EWTUW5:

FHES L — L E Bl TS THIRED !

cctbx — Computational Crystallography Toolbox

Computational Crystallography 1%, X #R[EHT 0 FEER T — 2 5O S S O JF 167 /L OEHZ, cetbx 135 2O R %
TTOIEARN LT WAV DA —T )= AT T F)ThDH, a7 T /VTYRALT C+H+TRIESINTEY, @KU Python A4 —
T ARENLTT 7 EAT 5,

cctbx X Boost.Python & EHIZBAFE N HED HAL, Python/CH+ A7 Uy R AT AEL TOHAEICH LDV TEREFESNTZ, 1 D DL
7o BRrE | EATREDOZREMEIE Python ICEVSERITAFIND, CHDIL SA NSRBI/ T+ —~<  ZAERO T LT
R WG FAESHOIE S TUD, Python & C+D i J7 DJE 1% Boost. Python 2 L THEA SN C5,

SourceForge ™ cctbx 7' 1Y =7 MIFERE G AR T TV r—2a TOMERERHITTDHEY 2 — LV EETHERESND, scitbx &
Va—VIRET TV = ar Oz OB T 73U BEL O FFTPACK*E L-BFGS* =2 — R =~v A YA HRIET D,

EMSolve

EMSolve i%, BMHRLE s THRNVX—(REDS I AT LD FTRRARDIZD DL E LIV NV AATHD,

Gaudi &1 RootPython

Gaudi [, CERN (23517 % LHCb 35 XUV ATLAS FEER* O e CRR SR T B E 22T — X BT 7 ) r—a Th b,
Pere Mato Vila [ZZHFE N TW5:
2TV — AT — 2R TR BED O X G R RE & 52 5778 1Z Boost.Python 21 H L TV S, Python 0>665b5~
L— A=Y —E R L O T NTY XA G0N T 27X TESLED, [GaudiPython | &5 F 2 = —/L'% Boost.Python &1
HHL TERL =, RootPython & F7=, ROOT 7L —A10—2% Python [HDULIHHIZ 5 — Do | & 4295 DIC Boost. Python
& T2,
Boost.Python |ZFEMFHL 1, 2 7L —AT—20D Python |ZX1 T 54> 50— 72 A XJ|ESHEHE TE /2, B2 I PEFH
(>R —9) |2 Python X — XD E KR FHr 7 7V or—2a BB BRIEF H LI T BL0HH TNEEZATH Y,
Boost.Python |Z KB IR KF 2 R0 TVHE,

22 FRiE FFTPACK (http://ja.wikipedia.org/wiki/FFTPACK)
23 FRiE Limited-memory Broyden-Fletcher-Goldfarb-Shanno 2% (http:/en. wikipedia.org/wiki/L-BFGS)

24 FR¥E LHC 7 b7 A5k (http://atlas.kek.jp/)
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ESSS

ESSS (Engineering Simulation and Scientific Software) IX, 77V VIO T AV D D~ —7 v NMIBWTLEYVa—a O
ik, BL OGRS A LGN I B D8 & — e 2 AR D IEE 21T O ¥ TH D,

Bruno da Silva de Oliveria [$Z5EF VTV V5

FLI=BDfEF T, IRUT CH+ICLESHEMA9728 D736 Python & CH+ 285747V R E750D T 70— F ~BITL, &
D DJEE 5.z TH7/=DIT Boost.Python THY, FHENZFIFLLL FERERST2,

ZOTY)aY—ERWTINETIZ2 >O7 ay =/ MR L TETZ,

Simba X, WIS AT LAOFBOT Il —Tar POIE LB O 3 Kot A b AR5, Zhickh, 2 — P 3= —
T ar ORFICIN -T2, [TE B IOV To a2l — 2 a AT B D8 2 72l D SO fENT 3 ATRE T 5,

Aero DILNTT TV N DR % TR RO H AN 2 FW - CED* O EE Tdh D, ESSS 13 GUI RFERDHRANT mEARE NS
Tkl DT TV r—ar 'V a— RS,

PolyBoRi

Michael Brickenstein [3Z9FE VTV %:

PolyBoRi D2 T[4 C++ 747 FU THY, BRSO PIE R DO REE LD ELDRILE T, GhPEZIE - HIEC, 155
NI LD D E KW T — S TIG RSB, 2=/ T T a—F LT, ZHEAHEDOPNESGEE L T iRz
JHL TS, ZD C++ 747 ZVD I |5 T Python DA> % —7 A ZZ R HEL TB, ZHUICI DT L 7 F — 7 FIC B0
SR> D PL AR AT FEZL LM DA 725 T, FIMER Z IR DAFTS FTHEIZ/2 D, Boost.Python DI57:F T DA 25— 7 x4 X
DIEEITRED e DER ST,

Pyrap

Ger van Diepen (IZ9E T 5:
Pyrap 13 & ) K & 5N & — 27 casacore (casacore.googlecode.com ) IZ %f 93 Python 1> 4 — 724 X Th B,
(LOFAR*, ASKAP” | eVLA? DL 5750 Bl K (K izit THAFL =) 7 —5 2 i HLIZ numpy BEZY TSI, FIIHH Al EZR 25D
Python »Nwor— 28t THARAIREE B EIRIEDZEZ 120D 803, pyrap 5K X FZNZH L FITOSPEHI THD,
Boost.Python Z ] 9252 T, #4227 —5 1Y (numpy B335 I DX numpy BN DN 4 DEES 5 ie) DEWigi s I 72
T HIZ(EE CEBLIT o7, SERASFIRHNZ BN E TSR I TS, C+BIEDE Python ~D~ £ 71 FEJERTIC
1702 & TE,

RDKit: Cheminformatics and Machine Learning Software

C++& Python TENIALFF R LA LB E Y 7 =7 DaLria Thd,

25 FRiE Computational Fluid Dynamics, #t& itk /)=

26 FRiE LOw Frequency ARray (http:/ja.wikipedia.org/wiki/LOFAR)

27 FRIE  Australian Square Kilometre Array Pathfinder (http://en.wikipedia.org/wiki/Australian_Square_Kilometre Array Pathfinder)
28 FRiE expanded Very Large Array, JI5 K KT PR Lim SR (http://ja.wiki AR ]
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SRTLZATFY

Fusion

Fusion |%, C+HHIEIF D7 Rha/VDEEEL YR — 57147 TV Th D, Twisted?LEBITHEHL . AEVMELREEIECmEH R A
R PR I O Y U &5 oo i) 481 & $2: i 95, Fusion (X TCP, UDP B X WX~ /L F ¥ ¥ Ah% PR —hKL . Python /XA F (7|2
Boost.Python Z-ffi FHL TV %,

Fusion (X MIT 71 &> A0 & C http:/itamarst.org/software 7>H&F 7 1—RTE 5,

v—Jb

Jayacard

Jayacard 1T, FERERA~ — N —R D= DB R TR—FT NIgA —T )= AL R —T T VAT A BIOA~— I —K
OS &7 7V r—ar R ER S T DE B RBR Y — VB D 522702y OB Z EIRICE VO TUVD,

A=l —R)—=ZEHOaT 3L CHTENPNTWDD, BT Y — /W E T X TRAFHY/R Python ik TENILTND,
Boost.Python {X, A~—R 1 —RU—XDa7 T4 7 ZVIx T — IV D/RA T 4 o TIZBWTHRARR e E1 % Fe7- LT s,

29 FR¥E Twisted i Python TED I AN REENVRI DRy N —F 7 =2 (hitp:/twistedmatrix.com/)
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YR—F)V—R

S

LA FIE, Boost.Python (23517 5 RIEECHEREY 7 = AMI DWW THIH ATREZR AR — R Y —ZD U AR Tdh %, Boost.Python DBF %
FICEBEA- NV THR—IPEEIDIZBEE N ZE T2, ZORDVICLL T OVY =A% R 72& 20y, BAEHEIT B AL T
WHE!

+  Boost Consulting™ — §"T® Boost 747 ZVICDOWTOFHIYAR—b, BiFs, hb—=17" BiAii % Boost.Python Dk
X0,

*  Python Ct+-sig A— VU 7' AN Python/C++ FH H.J&E ] | ##1Z Boost.Python IZ DO W T T 574+ — 7L ThH D,
Boost.Python (2B 2B MIZZZITHIT HELN,

*  Mike Rovner (245 Boost.Python @ Wiki ~X—1% PythonInfo Wiki ®—¥#THY ., N &% ORRERENZED =7 —TF
LC, v r 7y LTRSS TN D,

30 FR¥FE BoostPro 113727220 FE L 7=, Windows F A AN—F13 http:/github.com/boostpro/installer/ T/ABIEALCUVVET,
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FHLEMEEIF

BAMARA 2% I BICLHBEBETVTTHICEESThIE &L D
WDINTLTZWGA R,

typedef boost::function<void (string s) > funcptr;

void foo (funcptr fp)

{
fp("hello,world!");

}

BOOST PYTHON MODULE (test)

{
def ("foo", foo) ;

}
Python {fI[i%=9,

>>> def hello(s):
print s

>>> foo (hello)
hello, world!

RV ZIXTERN T2, 24U Boost.Python Ol IR T137e< CHOHIRICE S, FIREIL Python DBEEIIEERILT —2THY |
F =g b CH IR O L EEDITT DI IO BB BT T B LM ER RN LD 2L Th D, ZOREOREIE, —&Y
DT =25 T XTOREBEOEELDTHIELNTET, foo ~ET LIRDTZ Python BIIZ DWW TEDIZTH LV CHEI¥E=
YA N BIEFIRNEVI ZE TS, FVRZ DL, CHIEY I RIT Python BIMEIE O+ O ThIUZBIET 225, 3
L BRIZ DA A TIRNZA,

T 7T Cra—REERH T 52K BT E, fRDVIZENZE object ~ELFFOH§ LRV, ZHEERSNZM
PO U E 1, JELTZED obiect DIF#£128% Python IR FFONMS,

ZORBICHOWTEDZLDEZ HFITNDITIT, ZORANE RE,

MBESEARTSELELZITS—HHS, AHHEE-S>TNNSDH
JEN 720 T 2 DIAEEHTZDITFAL TODHIH4 THD, KIKITKRO L) pa—ReENLX IR ET D,

period consté& get floating frequency () const

{

return boost::python::call method<period consté&>(

31 FRIE ActiveState YA h~DV 73K ENIL TLEVVELT=, http://code.activestate.com/lists/python-cplusplus-sig/ LA F 23 B Je &b Ed
D, ERE I & DAY E—D DR ERATL,
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m self,"get floating frequency");

DI 2T —NIAET B,

ReferenceError: Attempt to return dangling reference to object of type:
class period

ZOHA call method AFEUNM T Python DAY Y RAHT LU Python 47 V=7 bt 5%, £ ® Python ST A LNE TS
C+HA 7V xVk(class period DALV AZ L R) ~DBREIRZEIEL TS, FEOHENDAY Y RITEMLFT LA T V=7 M
RAT280, ZNA~DB RO BN EFLO get_floating_frequency () DIFREHIH THREFEND, BIRINEDE Python DAV =
I RDEESNDTZ0 | period VTADA L AS U APEIES I, K-S RITBIELIZFE LD, BITORERDIELENTHY |
ZOBRTMMPLEIETHEIT v 235, Boost.Python (22D L7k AE FATHICHRHIL, 75y 24 HRNCHIS 25T 5,

return_internal_reference OEI(FESH

BHR
12 D double ZFFDT 7z 2P 3B B, FIDLIZADASBIE N DA T2 I hA~D consta KT, RS B4

Sz hg Python TEM T 5L 5843 Tld, FONSDBRIEDG T2 22 DI E —EREDEL 5 TH D05 T

721, Boost.Python D-N—2’32-2 T, copy const referece > return internal reference DEH5ZEH T 57

OIIEM D, EINDET— R DY A X PAE Y — N NG B 503818 IRTDDIZHD FIZ2 56 DIFH D)%
=&

copy const reference (347 V=V MIXF LA — V2L TA LV AZ L RAEAERK L, & DY A XX base size + 12 *
sizeof(double) Cd»%, return internal reference (347 YVl ~DRA L ZIIH LA —T %Al L CTA L AL AEAERK
L. Z£DOHA XL base_size + sizeof(void*) T D, LINLRNE, JLDOA T V=7 bDIFBMYAMIADTH NS RA TV =/ e N
TR 4TV NDOFMEE BT DO DRI — N\ F T Ve TN ER T D, DB ZIXEIMEND L ZDH;
A1% copy_const_reference BNEWED, £AEUMHELWT LA L, b—2 VP A7 VBT HZL7E5D,

C++a T T &5 LHBBETYTTBIZIXESTIREL LD

Ralf W. Grosse-Kunstleve 23R D X572 ) — ek L T 5,
1 ZHDTG Ll D class <>Tw/Na (95,

class <std::vector<double> >("std vector double")
.def(...)

ZE T T L — NS FEo TUVE, HEA LRI A2 — N Ty 7 T&D, ZD 72 =22F scithbx N> —2ND 7 7471

scitbx/include/scitbx/array family/boost python/flex wrapper.h T HwHL TWHWd, D771 %
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std: :vector<>A 2 REL X% Ty 7T BIOF BT BZDIFTEL ThA,

ZDFED C++/Python DHFEIZZH (10000 LLE) DEFEZfFO=TFIZE7bEL THOB,

2 BEHDI I : I REZAD rvalue B HigR 518 95, Boost.Python D rvalue ZEHiES | 1ZIK DL IR BIE S 7 =F vIZ~>F
AR

void foo (std::vector<double> const& array); // const ZMREL
void foo(std::vector<double> array); // fEIEL

774/ scitbx/include/scitbx/boost_python/container conversions.h (20 <270 rvalue ZZHEZZD FELED B
Do CDIT—REAEZ L, std: :vector<>std: :1ist<>EV 272 C++22 T F 77035 Python DX 7 7L ~DEW, 503
FDRPAFETH D, 774/ scitbx/array family/boost python/regression test module.cpp (ZfHHLLPIHH
Do
H B1972 C++3227F —Python % 77V DEEWIE, FH AR D27 T IZHE E L TD, ZHODEMRERP LK T 547
P Zha—RiZ 1 FHDGEICHE L TELSIE0,
2FEHDOFEDRFIE+, -, *, /L VS THEMTEE - F A TERNIETH D, Z7 NV DORDOVIZ math_array | BI~ZH
T2 AL LD rvalue ZEWidi 1380 5 LAERTEAD, BURE L TIEEZEII TRV OB B ANIZUY— 295 Boost.Python V2 @
T — LU= THGEIZ72% (2002 423 10 H DARAL),
std: :vector<>—Python VANMED I HAH LD Ivalue ZEH#LZR | HHHEERITEAD, ZHHDZERLERIT CH7250D Python YARD
BEHREEVR—N5, FlIE,
C+HH -

void foo(std::vector<double>& array)

{
for(std::size t i=0;i<array.size();it++) {
arrayl[i] *= 2;

}

Python ] :

>>> 1 = [1, 2, 3]
>>> foo(l)

>>> print 1

[2, 4, 6]

TIAH LD Ivalue ZEHigs |2V N TiE Boost.Python 27 747 ZUDZE T RMETHY | BiRE S CIIFIH TEZe0,
B Tl scitbx 7 7 A VEEIZESA CVS THIA T& 5,

cvs -d:pserver:anonymous@cvs.cctbx.sourceforge.net:/cvsroot/cctbx login
cvs -d:pserver:anonymous@cvs.cctbx.sourceforge.net:/cvsroot/cctbx co scitbx
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BaEIT5— C1204: a0/ (5D FIR : ATEEN A —/\—on—LFELT=,

B
KER—RTZ 7453 N T 5L, ZDTT— At —0315, EDTFULLN 0,
-3

BHIED 2 5D D,

1. I AF5T 7L —R35 (HELE),
2. V—RT77ANVEBEOFERENIZ5ET 5,

my module.cpp:

void more of my module();
BOOST PYTHON MODULE (my module)
{

def ("foo", foo);

def ("bar", bar);

more of my module () ;

more_of my module.cpp:

void more of my module ()
{
def ("baz", baz);

class <...>Ba&B—DY—AT77AVIZHLIADIENRTT —IZEVRATGERE G class A7 V=7 b ~ORBREMO
V—RAT 7 AN DB A~EL T, 2B — A7 7 A VN TASBEL (Ldef (.. ) ) ZIFOH TRV,

more_of my class.cpp:

void more of my class(class <my class>& X)

{

X
.def ("baz", baz)
.add property ("xx", &my class::get xx, &my class::set xx)

Python #i5E& T /37 T BIZ[XESThITE KL v

Greg Burley 7% Unix GCC = —HIZ%f L TLL FOEIZEEL TWD,
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C++ 747 ZY32 7 X220 VT Boost.Python #LIRZ(EL T 5E, 2—FD TS QSR EZ0 5, #5iDEZ A, Python TZ
AT TV ET 7T BEEHID 1 D775, BPL 18 H 7528 TSI S EITEH R 7814, Python D=— R 758 /MNRD K
UL T hoost::python DPENELR VGG (TRDE, F 7T EX Y NBIELSRNETZ— 5 HIS 0, €DIFEAE 1T N1Z
DR S B/259) T, TN ZINTZNERBED C++ T4 7 ZVIZ g TEDE I ZETHE,

gdb &3 B 158 T Python 1245 C++ 747 ZID TNy T ELTH 10 DEARNG 2 X T 7 5Ll FIZR T, &727=0 BPL
EXz—/bmy extso 25T LN Tgdb g d e LRIT UL ORI I B L TOEEEE,

(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

Greg D HFIEIIAT Y T EIT LY — AT 7 ANV DEATINERINDHD T, Emacs D gdb A~ REVENTZH D THD,

Windows (2B HFLDOBKUZADDT /37— LT Microsoft Visual C++ 7 I B DT Sy 72, ZOF 732 51, Microsoft
FBELU Metrowerks V' —/L By b T RTON=Va PAERTHa— R TENET 5L Th D, ZEL TWT, 2—HFRRHIZRN >
IEAE DR CTHTEVH X TEET S,

Raoul Gough IZ Windows ™ gdb {22\ TLL Pl T2,

BT gdb D Windows DLL #35— Pt #S 41, LD w2 T Python fILH%E TN 2 C&ELEIT/e>72, F9°, DLL 75
BANRD R F T BHEFEE AN — N T2 R D gdb IS E T D, N—a 6 LLUFED gdb 7> Cygwin gdb-
20030214-1 LUFEDXHE L TUB, #8070 —X ThHiE gdb.info 7 77112 Configuration — Native — Cygwin Native — Non-
debug DLL symbols FiZ3d5, Kfg TS 2739 7512200 C, D info AilZiED 5,

KIZ,NC TEITE 75D TIF7< Python 125 — 7 VENIET L —2 KA hEFIE T DR EEDR DD, T L—2 A
ERIET BB B3 PTI% Pyos Readline TobD, Python DXfah=~ 2 NaGEAA L B RTIZHEIE] LT IE T 5, T\
BPIGUT=6 7 L — 2R 2 N AE AT BEIC 25 T Python 25451 TH 5D DLL %724 A E21T TR 5720,

$ gdb python
GNU gdb 2003-09-02-cvs (cygwin-special)
[...]

(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.
>>> N7

Program exited normally.
(gdb) break *&PyOS Readline
Breakpoint 1 at 0xle04eff0
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(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, Oxle0O4eff0 in python22!Py0OS Readline ()
from /cygdrive/c/WINNT/system32/python22.d11

(gdb) cont

Continuing.

>>> from my ext import *

Breakpoint 1, Oxle0O4eff0 in python22!Py0OS Readline ()
from /cygdrive/c/WINNT/system32/python22.d11
(gdb) # my ext now loaded (with any debugging symbols it contains)

Boost.Build CHLiEET/\vJ'¥5

Boost.Build T boost-python-runtest #LH| Z i I L THLREL 2 — LV DO T AMZEEH T 55 G, bjam a3~ R 741
--debugger=debugger % BN TH-E72T Ny WA LB TED,

bjam -sTOOLS=vc7.1 "--debugger=devenv /debugexe" test
bjam -sTOOLS=gcc -sPYTHON LAUNCH=gdb test

TANELEDEENT-d2 AT v ar w7 5E, BoostBuild 37 AN EEN T2 DI T 2582 70a~v U REFR R THDT
IFEFIMERITHD, ZO7HIZIE pYTHONPATH L OVT Ny BB IELKEMET HDIZHE 72 1D LIBRARY PATH DX/l D EE
Ry N T ST RIT U B e,

FhO*=REFHELLZL DT ED

HM
ZHDZHEZGH 7ELEE 1227 X% Python ~TZ XK —hR72, ML H0ALBIETEDIZ, *=FH 77217035 1E LB
TELZ20, fEA][2r— 2 R(FFE int BIEFH TEFVA | EFPAD, p1 *= p2 DICHOVIZp1.  imul  (p2) ET5E, =—
RDELTIZHE )T B, FADM D EES TS DDA,
EES
BT IHITBFE S TR, 24U Python 2.2 D/37°72, Python BAATHIFICZ ML Z 5133 Td D (Python A THIIE X
I T A%AFE S THDHE, Boost.Python N TINELZ > TOANERE CEH7249)

>>> class X (object):
def  imul (self, x):
print 'imul'

ZOMBEAEMEDT HITIL Python /3 —a 22,1 PIBEA~T w7 7L —R$50ENHY | o J7iEIT72 0,

231


http://www.boost.org/boost-build2/

Boost.Python ( H AGEGR)

Boost.Python [ Mac OS X TEI{ET 5 H

10.2.8 BL T 10.3 Tl Apple D gee 3.3 Z2 /AT TEIWETHZEN 1> TD,
gcc (GCC) 3.3 20030304 (Apple Computer, Inc. build 1493)

10.2.8 D51 gee D 2003 48 H 777 — e AF 7 % (hitp://connect.apple.com/ THEFE B AT A TUND) . 10.3 DA X
Xcode Tools /3—a 1.0 # AF T 5 (THOLLIEETHD),

Python 2.3 BB TH D, 10.3 IZFFE D Python 235\, 10.2.8 TIIK D~ Kz L T Python 7L — AU —7LLTAL A
=925,

./configure —-enable-framework
make
make frameworkinstall

H—2F T 4L Z RIS /Library/Frameworks/Python. framework/Versions/2.3 CTHAHD T, kD2~ Fid root HEFR
DI THD, LLRNE, ZOA AR—11 10.2.8 IZfFJE D Python /X—Va LA L2V,
gL A VDRI stacksize ZHEPL TRBLIEBITFETHA, B IZRDIHITT 5,

limit stacksize 8192k

stacksize DVINSWERNERAL AT T —RNHTE LRI T 2T DIGENRHD,
boost: :python::class_<your type>7 v 7L —hDEMKETL /SA/VHIZ, T2FIZ Apple DI SATHRLLTFDOLH 70~

T—aFF(NT)THIEN DD,

.../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)

— AR [EEE ST HRIFZRNA, your_type DIEFREZLL FOIINHEET DL N TOHE THET L7,

struct your type
{
/] AT =R EFERT DA
#if defined( MACH ) s&s defined( APPLE CC_ ) && _ APPLE CC__ == 1493
bool dummy ;
#endi f
/] BIZIEZ WA AT =2 EEL
double x;
int j;
/1 BAT#E<
bi
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CHA T HMNeRETZEED PyObject ZELHB T IZIXEST IR LU vH

[BIZIRIFTFRD CH+47 2 hA~DIRA 55T B E T 7 L0, |
FED 1 SEL T BBz RS/ T A% Ty 7T 50§ o2 AV vy 7§52 ThHDH, AV AT ZZTH 1 5]
&L T pyobject*Z MY, D pyobject*% self L TGN T D70 I TAENER T 255G #WT o/ BN TT v/ B~
7o F Y AN TSR T ZENTED, #HlZIE,

class X { X(int); wvirtual ~X(); ... };
X* £(); // Python A7 V= FNAEHT DX &7

/] T TDIEDDOa—K

struct X wrap : X

{
X wrap (PyObject* self, int v) : self(self), X(v) {}
PyObject* self;

}i

handle<> f wrap ()

{
X_wrap* xw = dynamic_cast<X wrap*>(f());
assert (xw != 0);
return handle<> (borrowed (xw->self));

def ("f", £ wrap());
class <X,X wrap,boost::noncopyable> ("X", init<int>())

WK, X IMEARBIEAE /2B A L dynamic cast DRDVICEITHF =v 7 21Th7e0 (77 ThEWY) static cast &
FEALZRT T2 5700, CHIPDIEEELTE x 28 X wrap A7 VoV MR b T EIF M RBRNT2D | ZOHFIENENETH2D1T 47
T =73 Python OAEGLS NGB T2 Th D,

BOITETIE CHI—REZDOTNICERELRTNIERELRW (ATRE THIULIBHDIES 3K Y) , shared_ptr<x>73 Python 7>
BEHSNDE, shared ptr (TEBIINE TS Python 47V =/ h~DOZREEH T2, T shared ptr<x>% Python ~Z
THE, TAT TNEZENHPython 7 V=V MEBE | D 1 D THLHNTF =7 L, ZITHAUXILOD Python 7 V=MD EFE
KT, EoTobject (p) &EHL/ET T Python 47 V=V M R ZENTED, ZNAFIHT DX, 79795 CHa—RE4AEDR
A B TI37< shared ptr THRADIOZEE AIRBIZLARIT T B0y,

SHITHI DT EG 8D, LTV Python 47 ¥ =7 M2 T DB, A7 V=7 DT RLAE N T % Python 47 ¥ =7~
HIGERE LT DN T S TT YT TE 2O~y 05 Python 47 V=7 M 595 £ wrap [5E FHEL THLZEN
T&D,
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EDRAVEOMAEEZEFOVDENHIEYRESYT T AT ESTIIELLH

FhI3Z 27U TS API D—EEIH TR DI D708 D TH D,

struct A {}; struct B { void add( A* ); }
B::add O IXESINT-RA VX OFTBHEZEST 5,

LU 35,

a mod.A ()
b mod.B ()
b.add( a )
del a
del b

# AEVOWEITLY
# Python A ¥ —7FVENI T v ad b,

with custodian and ward Fflio>Ta DFMELICHFFEL=ELTDH, ﬁ/‘%’@i‘:é/ﬁ’/fyﬂj‘f@ijython TT7 xR ady
HIBRESI B DERESZEILTER Y, T U CH+4 7 = MO TG B 55 ) 5570,
— Bruce Lowery

Hb, CHHA 7TV xVhB auto_ptr ITRFFISNDINTLTHL,

class <A, std::auto ptr<aA> > ("A")

RIZ auto_ptr §IEELDHNT /BB AEAER S 2,

void b _insert (B& b, std::auto ptr<A> a)
{

b.insert (a.get());

a.release () ;

ZH%& B.add T7v 7%, manage new object DNRTRALFEEI auto ptr TREFSIVTWDT20 , ZOFTHHEDOBEEH
IELSEMESTDZEITEBL TWEEE N,

AVRLIVIZRERSDANYAEBYBKREBISHET S | BELTHITREESThIE I

Fa—RIT LDz 284 5 | DB SN2 E 20,

Boost.Python ZERAL TY T/ r—CEERTHITRESTIIE KD

F 2T ND 28l = DRARR 5 ) DR R B RS T,
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error C2064:2 5| HZ MY AL BERICIIFEMINFEEA

Niall Douglas 237K D ./ — gL T\ D,

Microsoft Visual C++ 7.1 (MS Visual Studio NET 2003 ) TLL FODIIRTT— R — I3 HHB 55 IFEA L 1T XA ZD
NI THD,

boost\boost\python\detail\invoke.hpp (76) :
error C2064: 2 518 &Z RV IATRBICITFHMI S EFA"

DR = ITLL FOL7— T & ZEh 2,

#i ncl ude <boost/python.hpp>
using namespace boost::python;
class FXThread
{
public:
bool setAutoDelete (bool doso) throw();
bi
void Export FXThread()
{

class < FXThread > ("FXThread")
.def ("setAutoDelete", &FXThread::setAutoDelete)

ZDNNZTE throw () BBl FDSIRIK TH B, [BIETIEITIERF 2 HROBRS Z & Th D, PIZIE,

.def ("setAutobDelete", (bool (FXThread::*) (bool)) &FXThread::setAutoDelete)

(Z D213 Microsoft IZHREFE A THS, )

HRZLIFFNE L Python FFIEBHBNICHEER T BICIEESThIE LD

Ralf W. Grosse-Kunstleve 235k D/ — L L T3,

LLFIE, 2R DTS T 7o N IDPART D 2 — L DT E TD, IRDIZHIS T SRR TN TH S,

import custom string
assert custom string.hello() == "Hello world."
assert custom string.size("california") == 10

Z—RELLIUT DD,

. jWJKﬁlAa)to_pythonZ%%ﬁ%%(??é%):custom_string_to_python_str

o HAZLD lvalue EHigs (LVELDT—RMPMHL) :custom string from python str
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HARKLTEHEN G, T2 — LTI E B D | 7 W 50D 2 10— N /L7 Boost. Python L X NI B gk T3, — il 7 m—
IR —NICYES S, [AIC 7 2B R TA A — L7 b ST 2 — 0T Python JCFSD H BT 7 ZE WS ENHET S
LTS,

#i ncl ude <boost/python/module.hpp>

#i ncl ude <boost/python/def.hpp>
#i ncl ude <boost/python/to_python converter.hpp>

namespace sandbox { namespace {

class custom string

{

public:
custom_string() {}
custom string(std::string consté& value) : value (value) {}
std::string const& value() const { return value ; }
private:

std::string value ;

}i

struct custom string to python str
{
static PyObject* convert (custom string consté& s)
{
return boost::python::incref (boost: :python::object (s.value()) .ptr());
}
bi

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>());

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);
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;
}
}i

custom string hello() { return custom string("Hello world."); }
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std::size t size(custom string consté& s) { return s.value().size(); }
void init module ()
{
using namespace boost::python;
boost::python::to python converter<
custom_string,
custom string to python str>();
custom_string from python str();
def ("hello", hello);
def ("size"™, size);
}} // namespace sandbox::<anonymous>
BOOST PYTHON MODULE (custom s tring)

{

sandbox::init module () ;

}

Python ~D BBIEBRBRROHSHELDIETEEH

Niall Douglas 23R D /— Rt T 5,
LFEDIIRYRE LTI G EFTE T DE AN T —HDEBET 7 EXD]=8IZ boost : :python: :class PHEMETS
def readonly () #5 L TN def readwrite () X /NEIEITHI1FE T VIZEEL RV, Z41)T def readonly("bar",
§foo: :bar) PIREFEMZDH THD,

.add _property ("bar", make getter (&foo::bar, returniinternalireference()))
ﬁﬁﬁ?hfdef_readwrite("bar", &foo: :bar) IFIREEEM TH D,

.add property("bar", make getter (&foo::bar, return internal reference()),
make setter (&foo::bar, return internal reference())

ROE DRI — 5 G RZANE N B HPEDDH B TEZRT SICI, def readonly () Bl U\“defireadwrite () &
add property () TiE&EWZ 5, P21,

.add property("bar", make getter(&foo::bar, return value policy<return by value>()),
make setter (&foo::bar, return value policy<return by value>()))

A B—T) AL EH D5 A Boost.Python [FALYRIZx L TREIELL VA

Niall Douglas 237k D/ — Mtz L T\ D,
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FNEZR S —,

RVWER T B30 F 1L T B05, INBETH S, Boost.Python &1 H G55 51b5=—F (452 RARBI# D % FiE 7655
) EHREND D« Tty THEr L ERHY, WX T boost/python/detail/invoke.hpp & K MFIZIEIEL T
Boost.Python 736 707=D2—Re(E /T35 5DBH & WREADT 2202 2 TR B 3% 5, X512 Boost.Python
2 invoke. hpp ICINAT L —FFEEZHLB) T DL &I T2 120 7 UIRNE DI IEE LI AUER 5720,

N F 52 7= invoke.hpp 13 C++-SIG A—Y2 YR MRS, T =247 12700 TS, HERRIGIC R TS D4 52

HE)T TnFOX 7' =2 | (SourceForge PNDIZHT) 1265,
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Py++ Boost.Python a—F 4 58

SR : SourceForge ™ [ C++ Python language bindings | #Z R L TL7ZEWY,
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Pyste Boost.Python O—F 4 ;58

AR HERFS L QR EERR DO TEIE L E 77, IR XA BB TSN,
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Boost.Python Ml

Brett Calcott & David Abrahams M)V &Y

Copyright David Abrahams and Brett Calcott 2003. See accompanying license for terms of use.

(R4 : FED X723 David Abrahams ., 7/ X723 Brett Calcott DAt —2, LIF D 2 473 Brett 765 David IZ#17 7575417z,
FDET)?ZNoDr—XTIZNT I T —FEFA TOSEEILTESDLED, 7—F 72 F ¥ DRI — R0 1T H
IZBIFHIANIZ G 5770357870307 (DFNED, FIF VW DIZZENEBE DL SNEITF TITHPADB07E),

1. RDILESNE T DI 577

struct boring {};
...etc...
class_<boring> ("boring")

’

TEERNTIETHOHIE, KDLV SNSHTSSEBIDIEDA,

¢ Python [ZH L\ ClassType DX kA ML T 5,
*  boring MEEAZIREF ATREZRBT LWV AR ST DB B D,
o ZOBNTHLU TR E LAMAIE DLW Z BT DR B D,

ZAEDTIENZ OV TG G It 12 n L ThHR 5725970 2
RE DO RLR CTHENZHTZ S T-SHVDEIE LN TERWNT E, ZOA— NV EFGATEHEZT Ny T Efio Ta—ROiEMET~5
DIZEID2 GNTENBRSTZDIT LR R2NNTER),
Boost.Python.class (AZ %) ZFF O 9" & | Boost.Python.Instance D H L\ (Python D) IRA 27 T ANMER S5

(libs/python/src/object/class.cpp &) :

>>> boring = Boost.Python.class (

'boring'
, bases tuple # ZOHEITHIC()
r A
' module ' : module name
, ' doc ' : doc_string # AIEVIHE

ZOFT VI NIk DN RVE registration D m_class object 74 —/LRT typeid (boring) IZFHfHTSND, (725
PEALLINWZ LT OV JRIREY 22—V D boring JBME R LIZELTH, LY ANIIZOF T V=V Mk A EFER D,
class_<boring, non_copyable, ...>%fH8EL TWRWD T, boring @ Python ~DEWERAE B ERT 5, ZOLHERIT

Python D boring A7 Y=/ MRFFT % value holder ~EDH|EZat™ —7 5,

32 FRIE T Avt—I13 hitps:/mail.python.org/pipermail/cplusplus-sig/2003-July/004480.html
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class<boring, ...>(no_init) ZFRELTCVRWVWDOT, init B4 T VI erI7AOFEEMNT 5, ZOEA~
VI MI(RVTELTAS = RAVENIRET v /X7 F A% FEEL TR O T) Python D boring 47 V=7 MMRFF 775
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object.contains Z#E AL7Z (x.contains (y) X Python Dy in x i TdHD), dict.has_key I object.contains O
ZoITIHER,

Python 3 [Z%fL CE/LR T HE, str.decode IXHIFREILD,
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void sort (object cref cmpfunc);
IRDIDNTEH L1225,

void sort (args_proxy const &args, kwds proxy const &kwds);

ZHE Python 3 1BV T 1ist.sort N XRTOFENF—T =5 THAZELTERTDHNLTHD, Lo TREOH LIZIRD
O T T b7,

x.sort (*tuple (), **dict (make tuple (make tuple("reverse", true))));
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# define Py TYPE (o) (((PyObject*) (0))->ob_type)
# define Py REFCNT (o) (((PyObject*) (o)) ->ob_refcnt)
# define Py SIZE (o) (((PyVarObject*) (o)) ->ob_size)
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shared ptr ZFFRVERY, # 2 Python 47 V= M AR FF§ 2R AL 2 %K1,

* indexing suite % F\ 7= vector<T*>D T AR — PR —RLTZ,
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1.321)1)—X (2004 ££11 A 19 H)

*  Boost Software Licese Z1& 32O FH L7,

AL,

o R GCC DRIV AR — MRS BE D YR — 2 B0IA A 72, Niall Douglas (295,

s std::auto ptr FAZRAIOVR—I 2L BT,

o BEGIEAION T~V CV FRIE T 03BIBI O — 57 £72% Visual C++0D/37 Z Rl LT,
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o ZOMOATEELT L SAT T OlE]E,
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Python @ Bool iz #78—KL 7z, Daniel Holth {Z/&# 75,
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o [AIUANZ L THELD to-python ZEfigs 2 X Gk LT- L XTI AT — A& (22 % 72, Boost.Python {3 Ay — NICA I
PRI ZWE T DIz,
o FHAIAID std: :wstring BHZZIBINLTZ,

* std::out_of range i) Python @ IndexError BIA~D IR BN T, RaoulGough 5,
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(operator () &) BAEA T V=V NNBAY R EAFRCT D REA BN L7z, I make function DRF 2 A MERE,
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Nikolay Mladenov (ZX 2L arg 7T A& BIMNLTZ, ZD7F AT, P OB $EE ML TRENH B A3 AT 7 1 Sk hE
fefit4-2,

void f(int x = 0, double y = 3.14, std::string z = std::string("foo"));

BOOST PYTHON MODULE (test)

{
def("f", £
, (arg("x", 0), arg("y", 3.14), arg("z", "foo")));

Python i Xk D LHTTES,

>>> import test
>>> £(0, z = "bar")
>>> f(z = "bar", y = 0.0)

Nikolay (292,
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R4l > =7 —bad argument type for builtin operation | 23 tH72UW KO L Tz, l1E =T —CEEEDOH LB FEL TV MAERIRT S
JolZieorz,
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http://aspn.activestate.com/ASPN/Mail/Message/c++-sig/1456023 (A& — D th % 7&)

http:/mail.python.org/pipermail/c++-sig/2003-August/005297.html (VirtualDispatcher TR T HEL ) IZ, 23— /b
IR0 75 AN D Python 723 DEURIZ SOWTHT A MEARAZHAT 5 T IEINE B TU5,

*  http://aspn.activestate.com/ASPN/Mail/Message/c++-sig/1860301 (2, FEJE I T AZ > Ta— /L w775 2% JE 5 2B
{fEL. M@ES W AR L, A — =T A RS CORWMARBIE DO ROV 32 i AL 972 7 1E IR 5 TUD,

TDfth

{EANEHHELT- enum DY KR—k

Scott Snyder 233y F A2 FRIHEL TWVD, Dave (ZHHEHNOAHTZ 7208, ZHEL EOT 7 ar BNETF LT B Z6<EHEhs

7259 (http://aspn.activestate.com/ASPN/Mail/Message/1824616) ,

B

BE¥A TS DSy

operator () YR —rF257F X% Python DAy REL Ty 7 mlHELZ2 57259 (http://mail.python.org/pipermail/c++-sig/2003-
August/005184.html) .
EETFEMRODIZEBIYTF]

BRF R CIEZ EHIE R OMFRIL def OFFOHUNRICIKAF T2 (DL EERLZEINLT D), TIUIEICK B~y T OLEHERY
BINTDIHNEET RETHD, ZOT 7 =v7Z T TIZ Luabind THHILTWBD T, Langbinding D&l HE/R>TND,

ek Ey T

JE const % PyTypeObject*H i Ivalue ~DZE
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boost::tuple
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FILE*DZ#
http://aspn.activestate.com/ASPN/Mail/Message/1411366
void*DE

CV void ~DRAL AT, RBEHREL L TRBAEL VBRI HIRLIZD TEHNE THD,

FEUHL# (Post-Call) D753y

Policies 47 =7 N ® post-call 77 a2 F A 1Z from-python A s & JE SR 1T 25720 GBIIO T 7 as h3 gkl
BEZ235A) , http://aspn.activestate.com/ASPN/Mail/Message/C++-sig/1755435 D& th % H.X,
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WAT PN T —4aT 8y F DI TEIT—&IRT LUVMBIEDT AT T IZONW TRz, ZDT —ZDIFFMITOU
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TaZ &I T, pyFinalize () DMFOMHLALRITT HITIE, ZNHDOF 7 V=7 Motk L Python DS D N fig it %
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