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Uo0bO0oooboooboOPythonOOOOO0DOOODOOODOO CC+H+DO000O0OO0ODOOODOODO
goobboooboboobobooboooboooboooboobooboobbooboobboooboo
OO000D0O0O000000ooOo0o0o0Dbo0oOdOpythonDO0O00DOOOO0DODODOOOODOODOOOOD
(embedding) U 0 00O OO0OO0O0O0OOOO0OOCOODOOCOOOOODOODOOO@OOO)ODOODOOOODO
gbooooooooStobobooboobooooobooboboboooooooobobobobooo
gboooboooboooon

O00O00O0ODO0ObOOo0o0oOobo pythonOOOOODOODODOOOOODOODODOODOODOODODOO
OOo0oOoogd Python OO UOODO OO O tutorial-index 0 0 U O O O O O O reference-index 0 O O O O Python
000000000000 000000000000 library-indexOO00OPythonO OO 00000 D0OOO
oo0D0o0DbO0booOo0boOobO0ooobDOo(@ooobobooOo pythonODOOOOOODOOODOH)ODOO
ooooooboooooo

Python/CAPID OO DODODOOOOOOODOOOODOOOOc-api-indexDOO00OO0OOOOO







010

CO C++ 000 PythonO OO

cOdbooboobooooobooodbpythonOODOOOODOODOODOOOODODOOODOODO
O000000000000D00OD0O00000d (extentionmoduley UOOOOPythonODOOOOOOODOD
obO0:0b00b00000oo0ooobobooboooooboo coboboobooooooobOOobOobonon
obooooboobooooboboooo

0000000000 0ODOOO0OOO Python API (Application Programmer’s Interface) D0 000000 O
oo0o00OO00O0OO0O0000O0OPythondO0OOOQOOOCOOOOOODODOOOOOOOOOOOOO
OO0000 Python APIO DO OO "python.h" O0OO0O0D0OOO COOOODOODOOODOO

oboooboooboooobooobooooboooobooobooboobooboOooboos;oboobo
goooogo

gbocoooboboooboboooboboooboooobooooobboobooboocoboooooDo
O0000 ctypesO0000O000O0DOOO0O0OO0O0DOctypes0000000DOO COOODODOD
U PythonODOOOOOOODOOODOOODOOOOO0ODOOOOOOO0OOO0O0DOOODOO CPythonO OO
oooooOoboo pythonODOOOOOOO0OOOOODOOOOODOODOO

11 0000

spam (Monty Python DO D000 00O0)0D00O0O000O0O0O0ODO0ODOO0OOOOODOODOCOOOO
000 system() 0000 Python 0000000000000 O0OODOO '0D0000nulO00000
O0o0ooooooo0o0ooooo0ooooOOobO00obo0O0o0ooooDOoODo000n0 pythonOOOOOOD
oooooobooono:

>>> import spam
>>> status = spam.system("ls —-1")

OO0 spammodule.c0O00O00O0OOO0ODOOOODODO@TIODOOOD spamO000onoonoogn
obOobOo0obOobOooobOoobOoboobO0o cob0on00 spammodule.cO000000O0O0O0O0DOO;
spanmify OO0 00000000000 000000000 spammify.cOO0OO0OOO)

'000000000000000000000000 os00000 —0000000000000000000000000
oooo
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oboboobOobooooobooooooboon:

#include <Python.h>

O0O0OPython APIDOOOOO0C0 (000000O000000000O0O00O0O0OO0O0O0OOO0O00O0
00)O

ood: python D00 O000O0ODO0OODOOOOODOOOOODOODOODOOODOODOOODOOOODO
gbooob python.hOOOOODOOOOODOOOOOOODOOOO OOOOOODOOO

Python.hOOOOOOODOODOODOODOOOODOODOOODO0OOO py000O PYOOOOOOoOoOoOn
00000o0oO0o00o0o0bo0ooo0oobbbooooOodprython 00 000ODOOODOOOOOOODOO
OO0 "python.h"OOOOOOOOOOOOOODO: <stdio.h>0<string.h>0 <errno.h>0000
<stdlib.h>0D0OO0O0ODO0O0OO0ODOOOODDO0OO0ODOODO0O0ODO0O0OD0O0O0OO0DOO0O0O "python.h"
O00 malloc () O free() OO0 realloc() DOOOOOOOO

O00000000000000O0PythonD spam.system(string) O0O0O0OO0O00O000000O0DOD
gbocooobO@oobooooboobooboobooooooboooooon):

static PyObject =
spam_system (PyObject =xself, PyObject =*args)
{

const char *command;

int sts;

if (!PyArg_ParseTuple (args, "s", &command))
return NULL;

sts = system(command) ;

return Py_BuildvValue("i", sts);

gboodOPythonOOOODOO(MOOOOODOO "1s -1mOOO0CcCObOO0OO0OO0OODOOODOOOOODO
oboooOcOOobDOoboboOonooDbOoonooDOoboD self 000 args0O000D0OODO

selff 000 COOO PythonDODOOOOOODOOOOOOOO0O0ODDODOOOOOODODOODOOOOD
0000000000000 0000O00DbO00 selfDO0NULLODOOODODOOOO@OOOD
obooooOoooooobobobo cooboobooooboooooooobon)

args OODOODOOOOOD Python OO DOOODOOOODOOOOOODODOOODOODOOODOODOO
o0o00obO00obO0o0obO0O0o0obO0o0obDOoO0obDOooObD0Ob0bOO PythonOOOODOOODO —CDOOO
00ooobbbObObObO0O00bbbOU0U0000 cobobDUoUoUUUUUUOUgUdPython APIOD OO
PyArg_ParseTuple () 000000000 0O0OOCOOOOODOOOOPYArg_ParseTuple () OO0
0000000000000 000O00000000000DO000O00DOO00 coooooooooOoon
Joooobobobooooooooo

PyArg_ParseTuple () U0OOUOOO0OO0OOO0O0OO00OO00OO00OO0OOO0O0OO0OO0O0OOOOOOO0OOO0O
gooooboobo@uo)yooboooobooboobooobooboob @WwoH)obooobo
obooooooboooooboooboobooobooboobo@ooobooO)yobo MULLOODOO
ooooooooo
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1.2 0000:000000

Python 00000000 ODOODOODOOOOODOODOOOODOODO:00000DO0ODODOOOOO
odooobooooobooooooooooD @ooNULLODODOO)YODDOOooooooboooooooa
000000000000 0000000DO00000000DO000;, 0000 NULLOOOOODOOOO
000000000000 D0O0O000000DO000D000DO0 “O00 (associated value)” (raise O
goooo)oboobbooobOoobooboobooobo python 00O 0OO0OO0ODOO0ODOOODOO
0000 (stacktraceback) 0000000000000 OODOOOOO0O PythonO OO sys.exc_type
sys.exc_value ‘' OO0 ' sys.exc_tracebackOOOO COOOOO (PythonOODOODODO
Joooobo sysO000OD0D0OO0O0O0O0OODDODODODDODOOOOO)H)DODDODODODODUODOOOODDODODDODOOOO
doo0d0ooooOoooOoobooooooooooooooooa

Python APIODO0DOOOO00DOOOO0DOOOODOOOOO0ODOOOO00OOO00O00O0

OO000000000000 pyErr_SetString() 0000000000 O0O0O0OCO COOOOOOO
U0000000000 PyExc_ZeroDivisionError JO0OOO00O0OD0OOO0OO0OOODOO0OO COO
O00o0oo0o0oooooOdpythonDO0O0O0OO0OO0DOODOOO0ODODOOO “DOO00000DOOD

U00000000000 pyErr_SetFromErrno () 000000000000 O0O0O0DOOOOODOOO
ubobooobibdd errno 0000000000000 DOO0DO0DO PyErr_SetObject () OO
gobooboboboobobooboboobuoobooobbobboobo0b0o0bUdnd Py _INCREF ()
gboooboooooogn

ubgboboobobobdoobd pyErr_Occurred () UOOOOOOOOOOOOOOOOOOO
gboogbooobooboobooboobobbobbobbobooNULLODDOODbDODbOoOoDbOon
bboobooobooooboobooboobooobOo0bpryErr_Occurred() DOOOOO0OOODOO
oood

Ub g0 fO0O0DOOOOOOOODOOOODOOOODOOOOOODO fFOOOODOOO @WOO
NULLO -1)00000000C00C00D0O0 pyErr_+» () DO0D0OO0OODOOODOODOODOOOODOO
U —0000b0gOO00oO0ooboooboooboobboOo0fobobOOO0DbOOO0OOOODOOODbOO O
goboooobobooooobooobbooobobobbD e eyErr_+x() 00000000 OODOOODODOO
U0 —0Ooooobobgoboobboboobobobooooboboooobobobooboobgon
OPythonOOOO0OOO0ODOOODOOODOOOOOOOODO PythonOOOODOOOOODO Python
obooobOoboooobooooboobooooooboooo

@oobooob epyErr_» () DO0OD0OO0OODOODOOODODOOOOOOOOODOODOODOODOODO
ubboobOoooooboobooooboboooooboooobooboboboOobOn pyErr_x () O
bobooboboobooobooboboboobooooobooooboobobobOobobooo:-0000
oooooboooobobooooboboooooboon)

ubobobooboobooobooboboboooboobooboboob0obOobOl pyErr_Clear () OO0
gbooooobooboboooooboboooooobooboooooooboobobooooooboboOoon
{goooboooooooobobooooobooboOobobobooooooobooO)boboooboooooaoon
U0000 pyErr_Clear () UDOOOD0OODOOOO0ODOOO

malloc() OODODOOU0OOODOOOODODODOODOOOO —malloc() (DO0O realloc())O
O0000ooooodoon pyErr_NoMemory () DOO0O0O00OO0O0O0O0O0O0O0O0OO0OO0O0O0OOO
0doodooooobobobo0oooood (o0 pyInt_FromLong()) O PyErr_NoMemory () OO0
0000000000000 000000000000O0 malloc() OOODOOOODODOOO

12. JOO0O:00Q0Q0Coo 5



Extending and Embedding Python, 0 0 00O 2.6ja2

U000 PyArg ParseTuple() DOO0OOO0OO0OOOOO0O0ODOO0COOO0OO0OODOOOOOOOOOOO
Unix 0000000000 O0O0OO0OOOOOOOO0OO0OO0O0O0O0O00O00O0000000000 -1
googooo

bobooobobobooboooboo@oooboobooooobooboooboooooobooooboooDbo
Py XDECREF () O Py_DECREF () DOOD0OO0O0)O0DOOO0OO0OOOOOOOOODOOO!

000000000000 0000000000000000 PyExc_ZeroDivisionError 00000
00000000 Python 0000000000 0OD CO0O000000000000000OOOO0O0OO0O
00000000000000000 —000000000000000000 PyExc_TypeError O
0000000000000 @O0000000 PyExc_IOError 00000000 D)IOOOOOO
0000000000 PyArg_ParseTuple () 00000 PyExc_TypeError 00000000000
000000000000000000000000000000000O000COO PyExc_valueError
oooooo

gbooooooooooobobooooobobbobobobobobobobobobobobobobo
goooboooooogn:

static PyObject xSpamError;

OO00000000000000 (Gnitspam())0000000000O00O0O0O0C0OOOOCO (OO
ooooooboboboooooon):

PyMODINIT_FUNC
initspam(void)
{

PyObject =xm;

m = Py_InitModule ("spam", SpamMethods);
if (m == NULL)
return;

SpamError = PyErr_ NewException("spam.error", NULL, NULL);
Py_INCREF (SpamError) ;
PyModule_AddObject (m, "error", SpamError);

Python OO DDOOOOOOOOODDODOOO spam.error JOOOOODODDOOOOOO
PyErr_NewException () 00O OO bltin-exceptions DO OO OOODO Exception DOODODODOOO
0000000000000 00oO wuLLOOOOoOOoooooooooooooooo)a

SpamError U0 0000000000 COOOOOOOOOOOCOOOOOOCOOOOOOOO:;00O0
oobOooboo!oocoboboooboobbooobooobo0oooooobo0oobboooobooOooonn
Ub000b0O0o0o0oO0b0o0o0o0oDb0obnon spanmError J00000O00O00ODO (dangling pointer) 0 0O 0O O
goooboooooboobooboobooboooooboobooDo0ob0oOoDOobDbODnD spamError O
gbooboobOoobooboooob cobooboooobooboobooobOoooobOooooDbo
obooooooooooboooooono

gboooboobooboobd pyMODINIT FUNCOODOOODOOODOOODOODOOO

PyErr_SetString () U0 O0O0O0O0O0O0ODOOO0ODOOODOONODO spam.error 00000000
oooo:

static PyObject =
spam_system (PyObject xself, PyObject +*args)

6 010 CO C++ 000 PythonO OO
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const char xcommand;
int sts;

if (!PyArg_ParseTuple(args, "s", &command))
return NULL;

sts = system(command) ;

if (sts < 0) {
PyErr_SetString (SpamError, "System command failed");
return NULL;

}
return PyLong_FromLong(sts);

13 0000

gboooboobooboobobboobbooboobooboooDg:

if (!PyArg_ParseTuple(args, "s", &command))
return NULL;

J00dUdoog pyArg_ParseTuple () DODODODODODODODODDODO0O0O0OU00O0OU00O0OUULOUUUUOO
gooobo ML (ODobooboobooboobuooboobooboobuoobo)bobbogoo
ooboob0oobobo0ob0oobobOo0obU0o0b00oOb0bU comanddOO0OO0OOODDOOODODOOOO
goboobooboodboobouoobobobDbooboobooboob0oobOoooDbUoLDbOoo
@OD00000 CODO0O00 command O const char* command DO O0000000O0O0OOOOOO)HO

000000 pyArg_ParseTuple () D0ODODOODOOODO UnixOO system() DOOOOODOODO:

sts = system(command) ;

spam.system() O sts 0O Python DO O0OOODODO0ODODOODODOODOOODOOODOOO
PyArg_ParseTuple () UUOUOOODOOOOO Py_Buildvalue() DOOOO: Py_Buildvalue ()
oo0oDoO0oooo0obobO0o0n0 cbboboooobooooDoO python DOODOODODOOOO
Py _Buildvalue () ODO0OOD0OO0ODOOODOOOOODOO

return Py_BuildvValue("i", sts);

0000000 py_Buildvalue() OOO0O0OO0O00O0O00O0O0O0O@OOO0OO0O0OO PythonODOO
oboocooobooooobooooot)

O00000000D000D0 (voidOODODOO)ODUODODOO PythonODOOO NoneOODOOOOOOD
U0000 NoeneOOOOOODOODOOOOOOODOODOODOO@MOOOODO Py_RETURN_NONE O
obooooooboooog):

Py_INCREF (Py_None);
return Py_None;

Py NoneOOODO PyhtonODOOODOOOOO NoneOUOOOO COOOOOOOODOOOOOOOODO
obooooOobooooobOo “cbo0>00b0b0ANULLO0O0000D0000 NoneOOOO Python OO
gooooooo

13. OOOO 7
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14 0000000000O0O0O0O0ODO0O0ODbOD

U000000000000 spam_system() PythonOOOO0OO0O0O00O0O0O0O0O0OO0O0DOOOOOO
oo0o0oobo0oob0obobooobD “00000b00 (methodtable)’ DOO0OODOOOOODOO:

static PyMethodDef SpamMethods[] = {

{"system", spam_system, METH_VARARGS,
"Execute a shell command."},

{NULL, NULL, 0, NULL} /+ Sentinel x/
bi

Uob0ooo0O0ob0o0oon0O (METH_VARARGS)ODDOOODOOOOOOOOOOOODOOCOOOOOO
oobooooboOoobooooobo0ooboOo0oobb0oOoobOO0d METH_VARARGS O METH_VARARGS
| METH_KEYWORDS OO UOODO; 00000 PyArg_ParseTuple() DOOO0D0DO0OO0O0OO0DOOO0O
goo

METH VARARGS U0 O0OOD0OOO0COOOOPythonO0OOODOODOO PyArg_ParseTuple () OO0
uoboooboboobboabbuooobooobooobos;bbooobboobobooboboan
goo

0000000000000 00b00D0bbO0D0000n00O METH_KEYWORDS OO
000000 boOobboooboCcOoooooonog pyobject « DO0OODOODOODOODOODOO
00d0d00ooooDoooDo0oDoOoD0o000oooooooo0oDoDoDoDoo0O0OoooooooO
PyArg_ParseTupleAndKeywords () OO OOOOOOO

gboooOoboooobooboobooooboobooooobooboboboobooboboooboOobobn
Ubobobo0name 000000 initname () 0000000000000 00OO0DOODOOOOO
uboboobobooboobobooobg steic00000D0O0O00O0OOO0O:

PyMODINIT_FUNC
initspam(void)
{
(void) Py_InitModule ("spam", SpamMethods);

}

PyMODINIT_ FUNCOODOODOODOO voidOOOOOO0OOOODOOOOOOODOOOOOOCOOOOO
U0000000 (inkagedeclaration) D0 D0 O0O00O0O0O0OO0 C+ 00000000 extern "Cc"OO
gbooobooboooobooon

PythonOOOOOOO0O0O0OO00O spamO000 importO00O0O0 initspam () OO0O00OOOOOO(Python
gooooo0oooooo0ooooobbo0ooobDbibO0d)initspam() O Py_InitModule () ODDOOO
OO0 “000000000000000@O0O0000 "spam"OJ0O0O00000O0O sys.modulesOD
obooohoooboboooboobOoboobon (pyMethodbef UOOOOO)0000000DOO
U0bOo00ob0O0o0oobooobo0ooobo0oobo0o0Dbon py_InitModule() DOOOODOO
go@uoobooooooooo)ooboboobooobooDb0oobOoO0bobo0dpry_InitModule()
O0000000ooooDobooOog et 000000000 ODODOODOOOOOOODODOODOD
onNvULLOODOO0O0

PythonOODOOOODOOOO _PyImport_InittabOUOOD0OO0OO0OOOO initspam() DOODOO0O
initspam() OO0O0O0OO0D0OO0O0OO00OODOOO0OO0ODODO0O0O0OO0ODODO0O0O0O0O0OPyY _Initialize()

8 010 CO C++ 000 PythonO OO
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0 PyMac_Initialize() DO0O0OODOOO initspam() 0000000 DO0ODOOOODOOOODOOO
00000000000 0o0oooooobooooon:

int
main (int argc, char xargv[])
{
/* Python 0000000 argv/(0o] OOO =/

Py_SetProgramName (argv[0]);

/+ Python OODO0O0O0OO0OD0OOOOOO0OOO0O #/
Py_Initialize();

/+« D000 O0O0O0O0O0oOoonOo +/
initspam();

Python OO O0OOODOO Demo/embed/demo.c 000000000 OOCODO

U0O0: DO0O0OO0O0000@ODO fork() OO0 exec() DOOOOOOOOO)ODODOODOODOOOO
U0000000Osys.module 00000000000 0DO0ODO0OO0OO0OOO0OOODOO0O import O
oboooooboooooboooooooobboooboobooooboobobbOOoobbo0oooooo
U00000OO000O000O00o0ob0oOo0b0o0obnonind reload() OOO0O0OO0OOO0OOO0ODOOODOO
O000000000000000000 (dnitspam())00000000000O0O0O0OOO0OOO0O
OO0D00Db0O00obo0o0ogn (UnixdO.soOWindowsD O .d1)OD0O00O0O0O0O0OOODOOODOO
gbobooboboobooboooobobooooono

0000000000000 0Python00O0O0O0O0O Modules/xxmodule.cOOOOOOOOOOOOO
goboooboooboboooooooooooooboboobo0o0obDb00oboO00bDO Windows
OO00D0000000 PythonOOOOODO modulater.py U0 D00 O00DOOODOOOOODOOOD
bobooooboooboooobooooooboobooooobooboobooboobobooooboOoDboOobo
obooooooooooobo0oobooobooboooObbO0obOo0obnbOnd Tools/modulator/ 00O
gbooooobo0;b0000b0bbo000 rREADMELDOOODOODOOOOODOO

15 000000000

0000000000000 0o0o00oDo0o0o0oooD0ooD:0D000D0O0dOPythonDOOOCOODO
000000000000 00000 (dynamicloading) 0000000000 0OO0ODOOCOOOOOOODO
0d00d0o0od0o00ood0oDodUdDooo0oo00o0U0oO; 00000 oOo0ooOoUODoOODo
0000 (distutils OO0 CODO C++ 00000000000 O)OOWindowsOOOOOOODOOO
00000000 (Cref:building-on-windows 1)0 000000000

obooooooobOoboooobOoboooonog pythonOO0O0O00O0O00DOOOO0OOODOODOODOO
gbooobooobobooobooobobooobooboooobooboboboooLnxOODoooooDOo
ubooooooboobob:00000000000000 (000 spammodule.c)dOOO0OO0O0OO
00000 Modules/OOOOOOOOOOModules/Setup.local JO0O0O0O0O0O0O00O0O0O0O0O0O
goo:

spam spammodule.o

0bOo0o0o0oobOobDoobo0ob0oboobOmake 000000000000 OO0OOO0DOODOODODOOO

15. OO0OOQOOCOOoO 9



Extending and Embedding Python, 0 0 00O 2.6ja2

Modules/D000000000 makeJO0O0OO0D0O0O00O0O0 ‘makeMakefile’ DO D000 Makefile
ob0ooOobob0oooboboooobOo@Eboonon setcvpd00oooooooooboonOon)

gboogoooobooboobooboboobbobboobbobbobbobbobbobbobbon
gboooobobooooobon:

spam spammodule.o —1X11

1.6 COO PythonOOOOQOOO

gboooboOdOpython OO0 COODOOOODODOOOOODODOOOOODODOOODOODO:COHDOO
PythonO0O0ODO0O0OOOO000O0DODOOO0O0O0O0O0O0OO0 “DO0O0O0OO>00DO0O0O000000O0OD
gboooboooobooooboooobooob cbooooboboooboooboOobooooDbo
U0o00o0ooDobOob00 pythonODODOOOOODOODO PythonOOODOODOODOOOOODOODODOO
oooooooO,ob0b0gb0oo0oo cobobbooboobooooOoDbOo pythonODODOOOOODOO
gboboobobooooboboooooboooooboooobooboooooboooo

Uob0O0ogboOPythonOOOOOO0D0OO00ODOOOO0ODOOODOCOOPythonOOOOOO0D0OOOOOOODOO
goooooooobD (python OO ODO0OO0OO0OOO0OODOODODODODODOODOODOOOOOOOO
00000 —0D000000000000 PythonDDODOOOOO Modules/main.cOO00OO0O000OD
gbooobOobo -cOoOobOOobOOoOoon)

Python OO OOODOOODOODDDOOCOOODOOODOOODOOOODOOODOODOOD Python O
OO0oooooDOo0o0ooobD pythonODOOODODOOOOOODODOOOOODDODOOOOOODOO
gbooob@ooooobooooboo)ooooboobooooboooobooobooooobo
ob0ooooboooooboOo pythonOOO0OOO0O0OD0OOOOOOCODOOOOOOODOO —OOD0ODOO
obooboob0o0 —0O0ob00ob(@UbObb00O0ObDO0 py_INCREF() UDOOOOOOOOOOOOONO
bobooboboobooboboooboobooooboboooobon:

static PyObject #*my_callback = NULL;

static PyObject =
my_set_callback (PyObject xdummy, PyObject xargs)
{

PyObject *result = NULL;

PyObject xtemp;

if (PyArg_ParseTuple (args, "O:set_callback", &temp)) |
if (!PyCallable_Check (temp)) {
PyErr_SetString (PyExc_TypeError, "parameter must be callable");
return NULL;
}

Py_XINCREF (temp) ; /+» 000000ooooooooong </
Py_XDECREF (my_callback); /+ UOOOO0O0OO0O0O0O00O0 */
my_callback = temp; /+» 0000O00oooooo +/

/+ "None" O0OOOOO0O0O «/
Py_INCREF (Py_None) ;
result = Py_None;

}

return result;

O0000 METH_VARARGSUOOOOOOOOOOOOOOOOCOODOOODOO;METH_VARARGS OO
gbobobooooobobuoboboobobobuoboobooboob0dpryArg_ParseTuple ()
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obooobOoboooboobo oboooobobobooobooboobo ooooboooo

Py _XINCREF () OO0 Py_XDECREF () U0 O0OD0DOO0OOO0OOODOOOOOOCODOODOOOOOO/MO
goboobboooboobo N yLLOboOooboooboobooobooboo@uobbon
Ubb0drempU NULLOOOOODOOOOOODH)DOOOOOODOOOOODOODOOOOODOOOODO
oo ooooobooooo

O00O00O0bo0000bD0bO0o00o0bO0bOoOcCchOU pyObject_CallObject () DOODOODOO
O0000000000:PythonOD0OD0 PythonOOOOOO0O0ODODOOOOO0O0O0O0O PythonODODODO
oboo0ooooooboobooooobOobobobooooobOob0obooobooooboobOobooon
obooooboOPython OO OOOOOOOOOOOOOONULLODOODOOOOOOOO;O0D000O0O
O00000000000DO0 (singleton) J0OD0OD0OODOOO Py_Buildvalue() OODOOOOOO
gbobooboobobobooooobobooooooboboooooooboobobobooboobOoDbDbo
oooooooo:

int arg;
PyObject xarglist;
PyObject =xresult;

arg = 123;

/+» 000000O0oO0oOooo +/

arglist = Py_BuildvValue (" (i)", arg);

result = PyObject_CallObject (my_callback, arglist);
Py_DECREF (arglist);

PyObject_CallObject () O Python OO DOOOODOOOOOODOOOODO;O0O0O PythonO OO OO
000000000 pyObject_CallObject () DODOODDOO “D0OO0OD0DOO0O (reference-count-
neutra)’ 000000000 O0O0OOCOOO0OO0ODOODOODOOOOOOOOOODODOODODObOOOO
O Py DECREF () DODODOOO

PyObject_CallObject () OOD0O0ODOODO “ODO0O0”000000:000000000000000DO
uboboooobobobooooobobooooooooboboooboobobooooboboon
oboobooboobooboooboooooooboooboobooboobo(@boooboooDbo
oooOonNooobooO0o0oO0bOO0b000o0O0bOon0 py DECREF () OODOOOOODOODOO

000000000 py_DECREF () UOUODODODONULLOODODODOODDOOODODODODODODO
NULLODODOOOOOO PythonOOOODODOOOOODOOOCOOODOOODODOPyObject_CallObject ()
obdoboboobooboobooooo pythondO0O0O0O0OoOoOooOooOooOoOoOoobO0O Ccoboboooon
oooood python 0000000 0OODODO0OO0O0ODOODO0O0OOUOODODODODOUODODOOOO
o00d00o0obOoO0oooboooooooo python D00 O0ODOOO0ODOOODOOOOOOODOODO
U0000000b0bO0ODbOD pyErr_Clear() DODOODOOOOODOODODODOOODOODOOO
ooooooooo:

if (result == NULL)

return NULL; /+ UUOOOOO #/

...use result...
Py_DECREF (result) ;

Python O OO OOODODOOOOOOOOOODODDODODODDODDODODODOOODOOOOOOORO
PyObject_CallObject () DO0UODODDOOODOODODOODOOODOODDODOODOOD
gboboobOoboobooboobobooooboobobooooobobooboobobobooooboOoDbobo
oboboooobooobooooboboooooboobooooobooboobooboobobooboOoDboOoobn
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000000 py_Buildvalue() DOOD0OOOO0OO0OO0O0O0OODOOOCOOODOOOOOOOCOODOOO
obooooOobooooobobooooooboon:

PyObject xarglist;

arglist = Py_BuildvValue (" (1)", eventcode);
result = PyObject_CallObject (my_callback, arglist);
Py_DECREF (arglist);
if (result == NULL)
return NULL; /+ O00O0O0O0O0O #/
/+» 000000000000 O0O0O0000 =/
Py_DECREF (result) ;

Py _DECREF (arglist) U0 O0O0O00O0O0O0O0O0O0O0OO0OOOO0ODOO0OO0OOOOOODOOOOOOCOOD
ob0!'gb0ob0o0o0o0oocobO0obob0oo0o0o0onoobOgbO: py_Buildvalue() OOOOOO0OOOO
gbooooobooooooboboooboog

Ubo0o0ooooboobobO0bOobOoln pyObject_Call() DOOOOOODOODOODOOOOOO
ob0o0o0O0b0O000o0oboboooboboboOon0dgD py_Buildvalue() OOOOO0OO0O0O0OO0DOOO

PyObject =xdict;

dict = Py_BuildvValue("{s:i}", "name", wval);
result = PyObject_Call (my_callback, NULL, dict);
Py_DECREF (dict);
if (result == NULL)

return NULL; /+» OOO0OOO =/
/+» 0000000000000 0OO0O0Og =/
Py_DECREF (result) ;

1.7 0000000000 0ODOOODOOO

PyArg_ParseTuple () DO0OOO0OOOOOOOOOOO:

int PyArg_ ParseTuple (PyObject xarg, char xformat, ...);

U0 agO COODOO PythonOOOOODOOO0OOOO0OOO0O0ODOOOCOCODOOOOODOOOOOOODOO
formart D0 O0O00000D00OPython/CAPIDOOOODOOOODOO arg-parsing000000000O
gobooboobooboooboobooboobbooboobooboobboobooboo
oboooooboooogon

PyArg_ParseTuple() OO Python 0000000 D0OO0O0OO0ODOOOOOODODOOOOOODO
PyArg_ParseTuple() DOODODOOOODOOOO CcCOOODODOOOODOOOODOOODOOOD
uoboobooboob:oboooobooboobobooobooobboooo0ooobooobooooDo
obooobOoooooobooooboooooooboooo!

0000oDOoooobOo0oooboooobobooooonb oo o0 (borrowed reference) 10O 00O ;000
doodooooOoOoooooooobOoooooooooooat!
gooodooooboooooooog:

int ok;

int i, 3;

long k, 1;

const char «+s;

12 010 CO C++ 000 PythonO OO
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int size;

ok = PyArg_ParseTuple (args, ""); /+« OUOOO =/
/* Python DOOOOO: £() =/

ok = PyArg_ParseTuple (args, "s", &s); /+ OO0 #/
/+ Python DO0O0O0O0O0O : f(’whoops!’) x/

ok = PyArg_ParseTuple (args, "1lls", &k, &1, &s);
/+» 000 long OOOO »/
/+ Python OOOOOOO: £(1, 2, ’'three’) */

ok = PyArg_ParseTuple (args, " (ii)s#", &i, &j, &s, &size);
/+« 000 int OOOOOOOOOOOOOOO =/
/+ Python OOUOOOOO: £((1, 2), ’‘three’) #*/

const char x*file;
const char xmode = "r";
int bufsize = 0;
ok = PyArg_ParseTuple (args, "s|si", &file, &mode, &bufsize);
/+ 0000000000000 00O000000000000 +/
/+ Python OODOOOOO :
f(’spam’)
f(’spam’, ’"w’)
f(’spam’, ’‘wb’, 100000) =*/

int left, top, right, bottom, h, v;
ok = PyArg_ParseTuple(args, " ((ii) (ii)) (ii)",
&left, &top, &right, &bottom, &h, &v);
/+« 000000000000 «*/
/+ Python OODOOOOO :
f(((0, 0), (400, 300)), (10, 10)) =/

Py_complex c;

ok = PyArg_ParseTuple (args, "D:myfunction", &c);
/= 000b0ogoboboooboooooon </

/+ Python 0000000 : myfunction (1+25) */

1.8 000000000 DO0ODOO0OODOODOOO

PyArg_ParseTupleAndKeywords () U0 OUO0OO0OOO0ODOOODOOO:

int PyArg ParseTupleAndKeywords (PyObject xarg, PyObject xkwdict,
char *format, char +kwlist[], ...);

arg format 00 000 PyArg_ParseTuple () DO00O0OO0O0O0O0 kwdicce OO O ODOOODODOODODO
00000000 PythonOOODOODOOODOOOOOOOODOOODOODOOO0O0 wlistODOODODO
obooooboobboobboobbobbOobo NULLODOOODbOooboo,boobonog formar OO0
goooodbooooobobobooogoo
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00000 pyArg_ParseTupleAndKeywords () 00O 0O0O0O0DOOODDO0OOOOODOOOOOO
gooooooo

U00: D0DOo0ooOoooooooboooboboooooooooooDbo0D'wliss OO OODOODO
gbboobO0oboooobOobfOTypeError 000000000 ODOO

0000000000000 000D00000D000000 Geoff Philbrick (philbrick@hks.com) 0 O 0O O
gooobooooboobooo

#include "Python.h"

static PyObject =
keywdarg_parrot (PyObject =xself, PyObject xargs, PyObject xkeywds)
{

int voltage;

char *state = "a stiff";

char xaction = "voom";

char xtype = "Norwegian Blue";

static char *kwlist[] = {"voltage", "state", "action", "type", NULL};

if (!'PyArg_ParseTupleAndKeywords (args, keywds, "i|sss", kwlist,
&voltage, &state, &action, &type))
return NULL;

printf ("-- This parrot wouldn’t %s if you put %$i Volts through it.\n",
action, voltage);
printf ("-- Lovely plumage, the %s —-- It’s %$s!\n", type, state);

Py_INCREF (Py_None) ;

return Py_None;

}

static PyMethodDef keywdarg_methods[] = {

/ * PyCFunction OO0 PyObject» OO0O0OO0ODOOOODODOOO

+ 000000 keywordarg parrot() UOOOOOOOOOOOO

« Ogoad

*/

{"parrot", (PyCFunction)keywdarg_parrot, METH_VARARGS | METH_KEYWORDS,

"Print a lovely skit to standard output."},

{NULL, NULL, 0, NULL} /+ 0000000 =/
bi

void
initkeywdarg (void)

{
/= 00000000000000000 </

Py_InitModule ("keywdarg", keywdarg_methods) ;
}

19 000000000

Py_Buildvalue () O PyArg_ParseTuple () D0 O0OO0OOOOOOOOOOOOOOOOOOOO
ooooooa:
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PyObject *Py_BuildValue (char xformat, ...);

Py_Buildvalue () U0 PyArg ParseTuple () DUOUOOOOOOOOO0OO0OO0OOOOO0OO0OOO
gbooobgooobo@uoobooboobboobooboo)yooboobooboooboobooboo
OO000D00 PythonOODOOOODO COOODOOOODODOOOOODOO PythonOODOOOOOOD
ooo

PyArg_ParseTuple() UUOUODOUOODOODOOODO: PyArg ParseTuple() UOODOOODOOOO
ooooooooo (python OOOOOO0ODODDOOOOOOOOODODDOOOOOOOODODO)YOO
Py_Buildvalue () DO0O0OOD0OODOODOOOOOODOO py_Buildvalue() OOOOOODOODOODO
gogoooobbobbbdooooooobobobobbtbddooooboooobbbbbbUd Noned
000000000 b0o0bO0o0o0ooDoooDo00ooDo0ooDbOo0obO0ooooooDoooDoOooDoOon
gooobooobi1oobuooboobobobobobobboobooboobooo

obooooOoboobO@oooooboobobooooboon pythonOOOOOO):

Py_Buildvalue ("")

None

Py_Buildvalue ("i", 123) 123
Py_Buildvalue ("iii", 123, 456, 789) (123, 456, 789)
Py_Buildvalue ("s", "hello") "hello’
Py_Buildvalue ("ss", "hello", "world") ("hello’, ’"world’)
Py_BuildvValue ("s#", "hello", 4) "hell’
Py_Buildvalue(" () ") ()
Py_Buildvalue (" (i)", 123) (123,)
Py_Buildvalue (" (ii)", 123, 456) (123, 456)
Py_Buildvalue (" (i,i)", 123, 456) (123, 4506)
Py_Buildvalue("[i,1]", 123, 456) [123, 456]
Py_Buildvalue ("{s:i,s:i}",

"abc", 123, "def", 456) {"abc’: 123, ’'def’: 456}
Py_Buildvalue (" ((ii) (ii1)) «(ii)",

1, 2, 3, 4, 5, 6) (1, 2), (3, 4)), (5, 6))

110 0000000

coc+oob0o0oooobooobbooooobooooobooooobboooooboOooooDobOoooD
U0000000000 cO000 malloc() O free() DOOOO0OO0OCHHOODOOOODOODOOOO
U0 newD delete00000000O0O00DOO0OOODOCOODOOODOODOODOOOO

malloc() UO0OOD0OODOOD0OO0OO0O0OO0O0OO0OOOO0OO0OD free() OODOODOOOOO0OOODODOO
uboobooobOooooboobOooooooobodobOol free() U00oooOo0oOoOO0OO0OO0ODO
O0O00O000O0bO0000000 free() DOOO0OO0OO0OO0ODOOOOOOOODOOOOODOOOODO
goooooobooobooooooboboooboooobobooooooobooboboboobDobDobo
0000 (memoryleak) 0000000000000 O00D0O0O0O00O0O0O00O0OO00O0O0O00OO free() D
U0000obO0o0oo0O0O000O0ooboobboobboobOoddbDmalloc() 00000 OO0DOODOO
000000000000 000000000000000000 (using freed memoryy U0 000000
gooooboooooooooooboogooboobooboob0 —00O0oooobooboooDbo
oooob —0b00ooooood

ooboooooboooobOooooooobobooobooooboooooboobooooobooooooboon
goooooobooboboooobooboboooooobobooobooobobooboooobOobobo
gbobooboobooboobooboboooooboboooooboobooboobobooboooboOoboOobo
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booooobobobooooobobooooooboobobooooooOooboobobooboobOooon
obooooboobobooooobOoboooooboobobooboooobOobobooobooboOobOoobn
gbobobobooboboboobgobob:ob0oooooooboooooooobooooboooon
ubbooboobobobooooboooboooooooboobobooooboobobooobooboOoboOoon
gboboooOobooobooooboboooooboboooooboboobooboobobooooboOoboOobn
gbooooobobobooooooboooooobobooboobooooboboboooboobOobobo
ooooboobooobooboboooooboooooboooooo

Python 0 malloc() O free() OO0OO00OO0O0D0OOOODODOOCOODOOOOODOOODOOOOOD
Ub0oo00oooOobOO0obooo0o0ooobobo0oooooboOobOobOoO0og (reference counting) O O
goboooboooobooboobooobooDb:0b0oobo0oobooobooOoboboobbobboooDo
bobooboobooobooboobobooobooboboooobooboobooboobooboooboOobOoobn
gboooooboobobooobooboboboooboobooooooboboooooobOoboon
gbooooboooobobobooogoobo

O0D0D000D0000D0000000000 (automatic garbage collection) 100000000 @OO0O
gooooobOooboOobOOobOoOoOoUoOOobOOobOOooOo0bDO0bOOoobOU0bDOobDobobOobDOoDbOobo
O “00 (automatic)’ U0 O0O0O0O0O)ODODODOODOODOOOOODOOOO0ODOOODOOO free() O
oodo0obOooDOooDooooO0oo0ooO@UOo0ooDoOobOO0oOOoDODOoDOooOOoDODODOOgO —
oooooobooooooobooobooo)cobooooobooooooooOoUboOOoboOooDboOoDo
oooooooOobOobOO0oO0ooOobO0bO0obOOo0oooD0obDU0bOOo0oOOobDOobOoOoOoUoOobDOobDobo
OO0 (malloc() O free() DOUODOOODOOODOOO —COOODODODODDODODDOOWODLOO
000000o0ooooOo0ob0obooooOo coooboooooDoobooDobOooDoobooDooDOon
oooooobooooooboooog

Python 0O 0OO0O0O0O0O00O0O0O0CODOOOOODOOOOOOOODOOOOOOOOOODOOOOODAO
OO00000 (eycledetector) D D0 DOO0DOOO0OD0O0ODOODOOOOOOODOOOOOOODODOOO
uoboobooboobooboboooooobooboobos;booboooboobooboooon
obooobooooboooooboooobooooboooboooooboobo@ooboooboboon)o
gbooooobooboooobobooooobooboobooobooboobooboOobobobooboOoDbOobn
gooooooboooooooboobooooogooboboooooDoboboooboobDOobDobO
gboboobobooooboobooobooboobooooboobooboOobooooboOobooooDbo

00000000000 bOO0o0obO0b0bO0o0obOO0oO0ob0OOPython OOOOOOOODOOO (finalizerd
_del__()0O0OO0O0)oobOOooOOoOOOOODOODOOODOODOODOOOODOOOOODOO
boboobobobuobobood geO0OO0O0 @OOOOOOOOOOOO garbageO d0)
Ubo00o0d gcO00000O0O0O00O00D00DO (collect() OO)OOODOODODODODOOOO
uboabooabboobobooboubuoabooboobobouobuoaboaoboobboboboan
oooooooobo;0b0booo00oob0bdbunxb000000D0 MacOSXUODOODOO)O
OO000D0O0 configure 000000 --without-cycle-gcOOOOO000DOO0O0O0O0DDOOOOOD
000 pyconfig.hOOOO WITH CYCLE_GCUOOOOOOOOOOOOOOOOODOOODOOODOO
gboboobooobod gecbgbbobboobooboaoboon

1.10.1 Python O O O0OOO0OO0OOO
Python 00000000 0000000O0000000O000O0000O00C0O000O00O Py_INCREF (x)

0O Py_DECREF (x) OO0ODOOO Py DECREF () DOO0OOO0OOOO0OOO0DOO0O0DOOO0OOOO0DOOODOO
gbobooboobDbooobboonoboobibOon free() 000000 OO0OD —DOOO0ODOODO
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OO000000000000 @peobjecy 000000 00DOO0 (@COOOOODOOODHODOOOOD
obooooOobooooboboooobooooobooboooooon

O0D000000000DbDbO0O00D: 00 Py _INCREF (x) U Py_DECREF(x) DOUOODOOODOOO
0000000000000 O000O00O0O0DO00DOO0ODOOOOOODbO0O0O0 00 (ewn)>O000O0OO
Ub0o0b0obD;000000000000000D00D00D00 ownareference0 00000000000
gooooooboobobooooobobooboooooboboooooooboDoboboboobDOobDOobo
O00000000DODO0O0D0 py DECREF() JO00DDODOOOD0O0O00O0O0O0O0O0DOODODO (transfer)
OO00000D000 (ownedreference) 000000000000 O0OPy DECREF() DOOOO0OOOD
oboboobOoboooobooboooboobooboooboboooooboooooboooon

0000000000000000 (errow)0D0ODO0O0 200000000 Py_DECREF() D0OOO
00000000000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000000000
ooooooooo

boboobooboooboobooboboooboobobooooobobooboobobooboooboOoboobn
ooboooobooobooboob —0ooboobboobooboboobooooboooooobOOooobOOooobOoOooDo
gbooooooboboboooobooobooboboooooobooboooooboboboooboobOobobo
gooooooboboboobooboboooboooboooooogoobooobooboDoboboboobDOoDbUobo
gboooboboooobooooo

Py INCREF () OOO0OO0OOO0OO0OO0OO0OOO0OODOO OCOOOOOOOO0OOOODOOOOOOOOOOODn
O00000 —Ppy INCREF() OOOO0OOOOOOOOOOOOOOOOOOOOOOOODOOOOO
b @oboboooboobooooboboooobooboooboboooobobooobooboooo)g

1102 OO0 0OO0OO0OCO0ODO

gboooboooboooboobooboboobbobboboboboobooboboobbobboobbobbon
gbobooboboooobooooooboooo

ooooooobOOoooboooboooboobobooobobooobObOOooboboooboonn
PyInt_FromLong () 0O Py_Buildvalue() UOOO0OO0OO0OO0OO0OO0OO0OO0O0OO0OODOOOOOOO0OO
gooboooboobooobboobooboboobobooboobooboobooboobboobobon
000000 00ObO00b0Ob00o0OobOonn pyInt_FromLong () DOODOODOODOODODOO
oooobooooboooooboboooobooboooooo

PyObject_GetAttrString () UUDUODOOODUOOODDOODOODOOODODOOOODOODLODOODLDOO
000000000000000000000000000000000000O00D000DO00O00000
0000000000000 000000000D0000: PyTuple_GetItem() OPyList_GetItem()
U PyDict_GetItem() OOUODO PyDict_GetItemString () DUDOUOOOOOOOOOOOOO0OON
goooooooood

PyImport_AddModule () DO0OO00OOO00O0O0OO0O0O0O0OO0O0DOCOO0ODOOOOOOOOOOOOO0OO
gboabob:-0oabbooboaobboaobboobbooboaobboobbodabd sys.modulesU0Odn
gboogoogd

2000 “0000700000000000000000000:0000000000000000000000000000
oooooo

30000000 1000000000000 00000000 —000000000000000000000000000
gooooooooooooooooooboobooon!
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000000000000 00bO0D000bOO0bOO0D0O0o0bOO0OOO0oO0bOOoDOOoOoDbDOoDOOoOoDbOoDOoOg —
0000000 0o0o0o0o0ooooooob py_INCREF() DOD0DODODODOOOOOODODOODOOOO
00000000 0oo0b0o0b0OOn: pyTuple_SetItem() U PyList_SetItem() UOOOOO
000000000000 00000000000D0D000D0O (takeovery 00 —OO0OODOOODODOO!
(PyDict_SetItem() OOUOD0ODODOOOOODDODOODOOD—0O00000ODO “OOO0”00000)

Python OO COOODOO0ODOODOOODOOCOOOODOOOODOOOOOOOODOOOOOCODLO
oboooooboooooobooobobooobboooooooooooobobooobbo0ooobobooooon
gbooobOoboooboboooobobooooOobo0ooob0ob0o0oboOobOn0n Py_INCREF ()
obooooOobooooboobooooog

Pyhon 000D 0000 COOOOODOODODOOODOODODOOOOD —DOOOOODODODO
gboooboooooon

1.103 OO

gooooooboobobooooobobooboooooboobobobooooooboboboooOooDLobo
gboboobooboobooooboobooooboobobooooobobooboobobooboooboOoboOoobn
obooobooooonboon

gdodboooodoboouoodoboboooobob oo oo oo UobLDOoboooOOoo
JooobobbbO0000obobbib00 py_DECREF () DOOOODOOOO:

void

bug (PyObject =*1list)

{
PyObject xitem = PyList_GetItem(list, 0);

PyList_SetItem(list, 1, PyInt_FromLong(0L));
PyObject_Print (item, stdout, 0); /* BUG! x/

Uboooooob 1ist[o] 00000000000 1ist[1]00 000000O0OO0O0DOODOOOO
obooooOoboooooboboobooobooboooooboobo?20ob0ooooboooo!

PyList_SetItem() UO00OO00O0OOO0OODOOOOODOOODOOODOODOOODOOOODOOOOODO
ooooooo 1ocoooooooooooo0 1goooooooo0ooooooo 10o0ob0oooD
obhobOooooo0oobooboobobOoibn _del . ()OOOOOOOOOOOOOOODOODOO
oboobOoboboobooboobooobo 1oboboobooboobOo0ooboobooobOOobOOo0oDbOon
_del__()DOOO0OO0OODOOOOOOO

Uoogd Python DOOOOOO0O0DODO _del () ODOOO Python DOOOOOOO0OOOCOO
_del ()OO bug() OO0OD0 itemUOOO0O0O0O0O0O0O0O0OO0DOO0OO0O0O? 0000! buf()
gboobobd_del__()OOD0OODOODODOODODODOdel 1ist[o]000000000O0

uooooboooooooooboobooo 1ist[0] 000000000000 0O0O0000O000 1ist([0]
gbooobOoboboooboboooobobon itemdbO0O0O0oOoOOobDOO0OOODOO

ubbooboobooboobboooboobboobboobooboboobbbooboaboboan
uoboooboobooooban:
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void
no_bug (PyObject xlist)
{
PyObject #item = PyList_GetItem(list, 0);

Py_INCREF (item) ;

PyList_SetItem(list, 1, PyInt_FromLong(0L));
PyObject_Print (item, stdout, 0);

Py_DECREF (item) ;

oobobooooooooooooooobooboO pythonODOO0OOOOODOOOODOOO __del_ ()
gbobooboobooobooboboooooboooobo coboooobooboooobooboooog..

o0oooooob0obooooboboooboboobbobUobo pythonDOODOODOODODOO
gooooooooooooooooboooooooboooooooooobooooooobooouooo
ddddddoooooboooboobon py_BEGIN_ALLOW_THREADS OO OOOOOOOOOOOO
Py_END_ALLOW_THREADS OO UOUOOUOUO0OOOODODOOOODDODOODDOOODOOODOOIrOOOOOO
Og0o0ooooboO0o roooooooobooboooooooboobo0ooooooooboOoooboooooo
go0ooooooooooocoobooooooooon:
void
bug (PyObject *1list)
{

PyObject xitem = PyList_GetItem(list, 0);

Py_BEGIN_ALLOW_THREADS

...00oooooooooo I/0 000O00...

Py_END_ALLOW_THREADS
PyObject_Print (item, stdout, 0); /* BUG! */

1.10.4 NULLO O OO

goooboooooboooobooboooboooooboobbooo ANULLOODOOODOOoDObOOoooDbO
booobooobooboooobob@obooboboooooboooo)oooobooooboobo
oboobOoboooooboooobooboooooboooooboobooooANULLOODbO0O000O000
gonNULLODODOOOOO0DOO0o0oOooooooboooooooboooboboboobobobooobooDbo
uob0o —0obooobonNLLO0b0ooboooobooooooooooboooboooooboooon
gooooooo

ooboOoNULLODOOO0ODOO00O0O000O0 “0ob>oo0bboobonNULLO00000000b00000
gboooboobooboobdd malloc() DOODOODODODODOODOOODOODOOO

OO0 py INCREF() UODO Py DECREF () O NULLOOOOODOOOOOOOO0OOD —ODO0OO0DO
U00000D00000D0 py_XINCREF () 0O0 Py _XDECREF () UDOOOOOODOODOO

uboooooobOobobOoboboon (pytype_Check ()0 NULLOODOODOOODODOOOOO
U0 —0OoboooooooobooboooboobooboooboobooboobbOooboobn
oboooooobooboboooooboNLLOO0O0bOoooocooobobooooooboobooon
goboooboooobooboonNLLOO0O00O0bobooooboobooo

PythonODO COODOOOOOO0ODOD COODOOOOOO0OODOO@UODDOODODO args)0ono
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NULLODOOOOOOO0OO0O0DOO00O0 —000000000000000000000000 ¢

NULLODOOOO PythonODOOODOODO “O00”0D00000D0OO0O0DOOCOOODODOOO

111 C++0 0000000000

C+o00uboooboooooobooboboobboooooooooobbooobooonn (PythonOO
goboo)ocooboooooooboooboobobooboboooobooobboooobboooooDo
gooodooooooboooooooooooobobog C++0boooooooboooboobooDbo
O00000o0oO0PythonD0O0DDOOOOO0O0O000O0DO@OOOODOOOO0O00O00O0)0O0O extern
"crO00000000000000000000Python0 0000000 extern "C" {...} 000
oobooobooob—0000 __cplusplus(UDCHOOODOOODDOOODOODOODOODO
Ub0)dboooooboood extern "C" {...}0000000COO0O0OCODOOOOODOODOO
ooooboooo

112 00000000 CAPIOOODOO

U000ooooboooboo pythonODOOODOOODOOO0ODOOODOOODOOODOOOOOOODOOODOO
gooooooboobobooobooboboboooooooboooooobooboboboooobOobDobo
O00000D0D0O0000 “0b00000 (ecollectiony”000000O0D0OOOOOOOODODDOD
Uobooboooboooboobo cAPIDOOO0OOn pythonOO0OOOOO0OOOCOODOOODOO
gboboobooobOooboooboobooboooboboooboboooboo cooooboooboooOoDn
oood

ubooobOoboooboobo:00000 (WbO0 staticObOOO0OO0OO0OO0OO0)ODOOOO0ODOODO
gboooooooocArPIODOO0O0OO0O0O000O00DOOOOOOOO0OOO0OOOOO0OO0OO0O0DbO0O0OO0
OPythonODODOODDOODOOODOOOOOOOODOOODOODOOODOODOOODODOODOODO
bobooboobooobooboobooboooboobobooobooboboobooboobooboooboOoboOoobo
ooo0o0o0o0oo0oooooOooDbo0ooooObO00DbO000DO0;,0000000 PythonOOOD
obooboobooobooboooboobobooboOoboooboobooboOobOoonboOo (00 Windows)d OO
gbobooboooooooooooboooooooooooooooobooobooDooDoDn AIXOO
ooooDo)pooooboooob obo0 Lnix)OODOoO0OOOOoO0DbOO0o0ooOoOoobOoOoOoooDoOoD
oboboooobooboooobobooboooboobobo0oooobooboooobOobooboOoDboobn
obooooooooooboooooooo!

boboobooboooooobooboboobooooboboooooooboobooooobOoboon
U0000ooobo0o00O0bn staticOOOO0OO0OOOODOOOOOOOODOODOOOODOODOO
oo @ooboobooboooooboooboobooboo ooooooOo)bobooooobooob0oobooDo
goboobooooboooooooboooooooobooooooobo bobooboobooo oboOoDbo
boooboooooooboood

Python 00O OO0O0O00O0O0O CODOOODOO@OOO)OOoOOOoOOOOoOoOOoOoOOOOOn:
CObject OO DOODOOOOCObject O OO0 (void«)OOOOO PythonODO DO OO OOO CObject U
CAPIDOO00DODOOO0O00DODOOO0O000DOOO0O0000 pythonOOOOOOODODOOOOOD

4«000”00000000000000000000000000000 —0000000000000000000000
oooooo
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OO00O00O000000CObject OO0 OOOOOOOOOODOOOOOOOOODOOODOOODOOD
O0000000ooo0obo0mpoert 00000000000 0O00O0O CObjectDO0OOOODOOOODOOO

O00O0D0O0b00O cAPIDDOOOODOO0OO0OODODO CovjectDO OO OOODOoOoOoOoDODO
OO00000D0000000CObjectd000CObject 00 O0DODOOOOOO0O0ODOOOOOOOOD
obOobOOo CAPIO0O0OO0OO0OO0ODOODOO0OO0OOOOOOOOOOOOObOODbOOOObOObObOOOOn
goooobooboooboobobooooobooooobobooooboobooboDOobooooOoDbOon

gboboobooboooboobooboboooobooboboooooboboobooboboobobooboOoboobn
oobooooooobooobooooooobooboboOoobooOoob0oooonb cAPlOOO0g@uooon
ooooognono Cobject DO OO0 voidOOOODOOODODOOOODOODODOOODODODO
Oo000o0oopoobDOobOoobob0 mport CAPIDODOODODOODOODOODODODODODODO;
gboboobOoboooobocArPiDOO0OO0ODODOOOOODOOOOOOODOn

godoooooooobooooon bbb bbb spam DOODOODOODOODOOODODOOOO
spam.system () 0 COOO0000 system() OO0O0O0O0O0O0OOPySpam_System() DDOOO
ooboOO0oOOoO0bOo0obooooOoooO@obooobogob sspam”0000D0OO0OODOO)O0OODOO
000000000000 pySpam_Systen() UOODOOOOOOODOOODOODOOODOOO

U0 pySpam_System () DODOOO0OO0OO0O0OD00O0DO staticOOOOOOODOO CODOOOO

static int
PySpam_System (const char xcommand)

{

return system(command) ;

}

spam_system () U0 0O0OO00OO00O0O0O0O0O0O0OO0ODOOO:

static PyObject =
spam_system (PyObject xself, PyObject *args)
{

const char xcommand;

int sts;

if (!PyArg_ParseTuple(args, "s", &command))
return NULL;

sts = PySpam_System (command) ;
return Py_BuildvValue("i", sts);

gboogbooboobooog

#include "Python.h"

gooooobooo:

#define SPAM_MODULE
#include "spammodule.h"

gboooboooboooo

#define0ODOO0O0O spammodule. h OOOOOO0O00O0O0OODOODOOO0O0OOOCOOOOOOOO
obooobOoboboobooooobobooocooobOobooooooooOoobooboooobOOoDboOobo
gboooboobo0ooogo cAPIOO0ODOOO0ODOODOOOODODOOOOODObOOODO:
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PyMODINIT_FUNC

initspam(void)

{
PyObject =xm;
static void *PySpam API[PySpam API_pointers];
PyObject *c_api_object;

m = Py_InitModule ("spam", SpamMethods);
if (m == NULL)
return;

/+« C APT O00O000000O0DO0OO0O0O =/
PySpam_API [PySpam_System NUM] = (void x)PySpam_System;

/+ APT 00000 0O0O0O0O0O0O0O0O0OO cobject OOOOO #/
c_api_object = PyCObject_FromVoidPtr ((void x)PySpam_API, NULL);

if (c_api_object != NULL)
PyModule_AddObject (m, "_C_API", c_api_object);

PySpam_API U staticUO00000O0000O00O0O0O0O0C0O0O0;00000000 initspam() O
gboooboooooboobooboobooooooo!

U0o000O00000000000 spammodule. h 00000000000 OO0OOOO:

#ifndef Py_SPAMMODULE_H
#define Py_SPAMMODULE_H
#ifdef ___cplusplus
extern "C" {

#endif

/+ spammodule DOOODOOOO #/

/+ C API OO «+/

#define PySpam_System NUM 0

#define PySpam System RETURN int

#define PySpam_System PROTO (const char xcommand)

/+ C API 0DOODOOOO «/
#define PySpam API_pointers 1

#ifdef SPAM_MODULE
/+» 00000 spammodule.c DOOOOOOOOOOOODO =/

static PySpam_System RETURN PySpam_System PySpam_System_ PROTO;

#else
/+» 00000 spammodule O API O0O0OODOOODOOOOOOO =/

static void **PySpam_API;

#define PySpam_System \
(*x (PySpam_System RETURN (*)PySpam_System PROTO) PySpam API[PySpam_System NUM])

/» 0000000000000 -1 ODO0OO0000 o40obOO =/
static int
import_spam(void)
{
PyObject *c_api_object;
PyObject smodule;
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module = PyImport_TImportModule ("spam");
if (module == NULL)
return -1;

c_api_object = PyObject_GetAttrString (module, "_C_API");
if (c_api_object == NULL) {

Py_DECREF (module) ;

return -1;

}
if (PyCObject_Check (c_api_object))
PySpam_API = (void **)PyCObject_AsVoidPtr (c_api_object);

Py_DECREF (c_api_object) ;
Py_DECREF (module) ;
return 0O;

}
#endif

#ifdef ___cplusplus
}
#endif

#endif /% !defined (Py_SPAMMODULE_H) x/

PySpam_System () UOO0O0OO0OOO0OOO0OOO0OO0OOOOOOOOOOOOOO0OOOOO0OOOOODOOn
O00000D000D0 import_spam() DO (D0OODOOOHODOOOODO:

PyMODINIT_FUNC
initclient (void)
{

PyObject #*m;

m = Py_InitModule("client", ClientMethods);
if (m == NULL)
return;
if (import_spam() < 0)
return;
/+« 000000000 0O0O00O0O0O00O00O «/

Ub0o0o0obO0obOoboonbg spammodule. h 00000000 OO0ODOOOO0OCOOODOOOO
gboocobOoboooobobooooobobooooobobooooboOobooooo

O000OCObject 00D DOOODODOOODOOOODODOOODODODOODODOOODOOOODOOOODOOODO
0000000000000 00D00000D00000D0000D00000O000O Python/C API O
OO0000000000 cobjects0 000 CObjects 1O OO0 (PythonOD OO DODOODOODOODOOOODO
Include/cobject.h 00O Objects/cobject.cOO0OODOODODOOO

og
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020

oo

Oo00oobDoooobDOPythonDOODOODOOODOOOOODOODOO PythonOOOOODOOOOODO
O0000ooDDoOO0o00o0oooDoOO0o0ooDDO0O0 PythonOOODOOOOOODODODOOOOOOD
googooo

gbooobooboobooboobbobbobboboboobobooboboobbobbobbobbobbon
gbobooOoboooobobooobooboooobooooobooboobooboOoooo

obO0: Python220000000000O00D0O0COOOOOOO (D0OO0OO0)OOOOoOOOOO
Python22 00 000000000000 O0O0O0OO0DO0ODOODOODOODOODOO0OO00O0DOODOOOO
Python OO0 O0O0O0ODOO0OOODOOO ODOOOODOOD DODOOOODOO

21 000000

Python OO DODODOODOOOOODO PythonOOODOOOO PyObjectx 000000 OO0OOOOPyObject
bboooobooboboooooboooooooboobooboooooboobobooooobooboon
OO0000000 (typeobject)yDOODOOOODODODOOOOOO0O0ODOOOOOODOOOOOOOOD
gboooooobobooooobOoboboooooboobooboboooobobooooooboOobooon
gooooooooboobooooooboboboooooooooobooboboo «chHhoboooooobo
O0oo0oobooO0o0ooobooocoboooboOoooonon (typemethod)DODOOO [].appenddD
0000 @OO0OO0D0O0000DOD0000D0 (objectmethod)D )00 0OO0OODODOODO

gbooobooobooboobooboboobobobboobobooboboobbobbobboobbobbon
goo

obobooooboboooooboboobooobooboooooboobooboobooboboooboOoDbOobn
oooooobooboooog:

#include <Python.h>
typedef struct {

PyObject_HEAD
/* Type-specific fields go here. */
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} noddy_NoddyObject;

static PyTypeObject noddy_NoddyType = {
PyObject_HEAD_INIT (NULL)
0, /*0ob_sizex*/
"noddy.Noddy", /*tp_namex*/
sizeof (noddy_NoddyObject), /#tp basicsizex/
/+tp_itemsizex/
/*tp_deallocx/
/*tp_printx/
/+tp_getattr+/
/*tp_setattrx/
/+tp_comparex/
/+tp_repr+/
/*tp_as_number#*/
/+tp_as_sequencex*/
/*tp_as_mapping*/
/+*tp_hash */
/+tp_callx/
/*tp_str*/
/+tp_getattro*/
/+tp_setattrox*/
/*tp_as_bufferx/
Py_TPFLAGS_DEFAULT, /+tp_flags+/
"Noddy objects", /* tp_doc */

N~ SN N S~ S~ N

~

P T

O O O O O OO OO 0O oo oo oo
~

~

}i

static PyMethodDef noddy_methods[] = {
{NULL} /#* Sentinel x/
bi

#ifndef PyMODINIT_ FUNC /* declarations for DLL import/export =*/
#define PyMODINIT FUNC void
#endif
PyMODINIT_FUNC
initnoddy (void)
{
PyObject* m;

noddy_NoddyType.tp_new = PyType_GenericNew;
if (PyType_Ready (&noddy_NoddyType) < 0)
return;

m = Py_InitModule3 ("noddy", noddy_methods,
"Example module that creates an extension type.");

Py_INCREF (&noddy_NoddyType) ;
PyModule_AddObject (m, "Noddy", (PyObject =x)&noddy_NoddyType) ;

gboooboooboooboobooboboobboboboobobooboboobbobbobboobobbon
goooogo

obooooooooooboooood:

typedef struct {
PyObject_HEAD
} noddy_NoddyObject;

OO0 Noddy DO0ODOO0ODOOOD —O0DO0OOD0DODOD Python DD OOOODDOOODO
gboooooobooobooboobooboboobooboooobooboobboOoobooOooDbOon
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PyObject_HEAD 0000000000000 OCOCOODODOOOOOOOODODOOOOOODOODOD
obobooooboooobooobooobobooboboboobooobOoobObOooobooobOOoooOon
PyObject_HEADOUOUODOOODOOOOOOOOOOODOOODOOODOODOOOOODOODOOD
booooobobboooboboboooooobooboooooobobobooooobOobooo
ooo0oOoO0o0oooOoo00ooOoOOo0ooOoo0oDoO0oobOO0oO00oDO0ooooO0oOoOooDoOg! (Windows
goo0OMSViswalCOOODOOOOODODOOOOOODOO0DOO0OO0OOOoDO0oO00o00oD0)

OO00o0oo0o0o00oooooO pythonODOOODOOOODOOOOODO:

typedef struct {
PyObject_HEAD
long ob_ival;
} PyIntObiject;

gboboobOobooobooboobooboboooobobooo

static PyTypeObject noddy_NoddyType = {
PyObject_ HEAD_INIT (NULL)
0, /*0ob_sizex*/
"noddy.Noddy", /+tp_namex/
sizeof (noddy_NoddyObject), /#tp basicsizex/
0, /*tp_itemsizex/
/+tp_dealloc+/
/*tp_print+/
/+tp_getattrx/
/+tp_setattr+/
/+tp_comparex/
/*tp_reprx/
/*tp_as_number+/
/+tp_as_sequencex*/
/*tp_as_mapping*/
/+tp_hash */
/+tp_callx/
/*tp_str*/
/+tp_getattrox*/
/+tp_setattro*/
/*tp_as_bufferx/
Py_TPFLAGS_DEFAULT, /+tp_flags+/
"Noddy objects", /* tp_doc */

O O O O O OO OO o oo oo o
S N NS S NS S S S S S NN o~ 0N

~

}i

object.hOD0O0O0ODO PyTypeObject DUDUOODOOOODOOOOODOOO0DODOOODODOODOO
ooooooooooooooboooo cooooobooooooboooooooOoooooOooOoooD
gbooobOoboooobobooooobobooooga

gboobodobogboobgboboobbooboobooboodan:

PyObject_HEAD_INIT (NULL)

goddbooooobbbbooouobobbbbooooooboboobo:
PyObject_HEAD_INIT (&PyType_Type)
000000000000 0000dDywpe O 0DDOODODOODODODODOOODODDOODO COOOOOO

ubboooobooboooobooooboooooooob0obooobol pyType_Ready () OO0
googooo

21. 000000 27



Extending and Embedding Python, 0 0 00O 2.6ja2

0, /* ob_size */

U0000 ob_sizeODOOOOODOOOOODOODODODODOOOOOODOOODODODODOOOO
O0o0ooooDoo0ooodPpython0 0000000000 DODODOOOOOOODOOOOOOOOD
gbooooboooobobooobooboooboooa

"noddy .Noddy", /* tp_name x/

obooooooobboooooooboboooooboobobooooobOoobobooobooboOoboon
ooooooboooog:

>>> "" + noddy.new_noddy ()
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: cannot add type "noddy.Noddy" to string

00: oo obobooobbbobbbbbooobbbbbooooooooooooooDoDOon
O0O0000000D0O000000 noddy OOOODOODO Noddy DOOOOOODOODOODOOO
noddy.Noddy OO QOO QOQOOOOO

sizeof (noddy_NoddyObject), /* tp basicsize x/

UOO0000 Python O PyObject_New() DO0O0O0OO0OO00OOOO0OOOOOOOOOOOOOO
oboooooboooooo

obo0d: ODO0O0o0OOO0DO python D0 O0OO0O0O0OO0OOOODOODOOODOOODOODOOOODOO
tp_basicsize 0000000000000 DOOOO0DOODOOO0ODOOOOOOOODO Python O
U000000000000 __bases__ 00000000 O0DOO0O0OOCOOODOOODOOOOOOODOAO
gboooboooobooooboboboob0oo0ooD0 _new__()OOODOOODODOOODODO
ubboobobOobooooboobO0obOo0oo0o0b0obOobDn tp_basicsizeOOOOOOOOOO
UbooboobOob0oooooobOoobooboobOobnod objectddb0OonooobOOoOoOoOoDOO
gboooooboobooobooboobooboooboobooooobooboooboobooboboooboOoDbOobn
oooooooo

0, /% tp_itemsize x/

gboooboooboobooobobbobboboobooboooboobooboobooo

I I o N R I Y-+ B W O
Py_TPFLAGS_DEFAULTOOOOOO

Py_TPFLAGS_DEFAULT, /*tp_flagsx/

gbobooboooooooooooobooobooboobooooboobo0o0oo0oOn PythonOOOO
goooooboooobooboooooo

0000 docstring 0 tp_docODOODOODO

"Noddy objects", /* tp_doc */

boooooboobobooooobobooooooboboboooooobooboobooooooboboOoobn
gbooooobooboobooboboooboobobooooobobooboboobooboboboooboOoDbobo
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goooogo

goooooooobooooid NeddyOUOOOoooooooooooooobboooooooo
O000oooODoOO000Otp_newd0 0000000 O0ODOOO0OOOOOOODO APIOOOOOOODOOOO
00000000 pyType_GenericNew () DO0OOOOOOOOOOOOOOO tp_newddQOddd
Jooo0boooobooboboo0oobboooboboo0ob00ooDboooDoDbooooDbooooo
dddddoooooooooooooooooo cobooooooooooooooooooooon
U0 tep_new O O0O0O0OODDODDOO0O0O0ODODDODOOODO PyType_Ready () DOOOODODO:
noddy_NoddyType.tp_new = PyType_GenericNew;

if (PyType_Ready (&noddy_NoddyType) < 0)
return;

gboaboobouogbgobob yvLLOoboooboboobooboooogao
ubbooboboobooboboobo0bobooonbO0obOon initnoddy () UOOOOODO:

if (PyType_Ready (&noddy_NoddyType) < 0)
return;

UoboooobOANULLODOO0D00 ob_typeU0DOOOO0OO0OO0O0DOO0OO0O0O0O0 NoddyOQOOOO
oooo

PyModule_AddObject (m, "Noddy", (PyObject =*)&noddy_NoddyType) ;

Ub00oobOoo0O0ob0ooob0o0obOob0o0oob0o0obo0n0 NoddyOOOOOOO NoddyOQOGOGOO
ooooooboboooog:

>>> import noddy
>>> mynoddy = noddy.Noddy ()

goboooo!'oboooooobooboooboooboooboobobo0o0obOodn noddy.cOOn0onQogd
U0000O0b0000000 setup.py00000000O0OOOOOO

from distutils.core import setup, Extension
setup (name="noddy", version="1.0",
ext_modules=[Extension ("noddy", ["noddy.c"])])

gbooobooobooboobooboooobon

$ python setup.py build

O00000000000D0D00D0D0D0 noddy.soO0ODOO0OO0OO0O0O0DDODDODOOOOOOOO Python
U00000D0004import noddy OO Noddy DODOOOOOOODOOO0OOCOOODOOOOODOO

gooooooboooooooboooo?

00000000 NoddyUOODODOOOOODOOOOOOOOODODOOOOODOODOOOOOD

obooobOobooooboboooooboooooobonno

211 000000O00DOOOO0OOOObDOOODO

gboboobobooboobooboobooboboobbobobboobooboobooboobbon
ubboobobooooobooboobobbobd noddy200000000O000O0O0OO00ODO:
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#include <Python.h>
#include "structmember.h"

typedef struct {
PyObject_ HEAD
PyObject «first; /# first name =/
PyObject xlast; /* last name =/
int number;

} Noddy;

static void

Noddy_dealloc (Noddyx self)

{
Py_XDECREF (self->first);
Py_XDECREF (self->1last);
self->ob_type->tp_free ((PyObjectx)self);

static PyObject =

Noddy_new (PyTypeObject xtype, PyObject +args, PyObject xkwds)

{
Noddy =self;

self = (Noddy =*)type->tp_alloc(type, 0);
if (self != NULL) {
self->first = PyString FromString("");
if (self->first == NULL)

{
Py_DECREF (self);
return NULL;

self->last = PyString FromString("");
if (self->last == NULL)

{
Py_DECREF (self);
return NULL;

self->number = 0;

return (PyObject «)self;

static int

Noddy_init (Noddy =*self, PyObject xargs, PyObject xkwds)

{
PyObject »first=NULL, xlast=NULL, x*tmp;

static char +kwlist[] = {"first", "last", "number",

if (! PyArg_ParseTupleAndKeywords (args, kwds, "[00i",

sfirst, &last,
&self->number))
return -1;

if (first) |
tmp = self->first;
Py_INCREF (first);
self->first = first;
Py_XDECREF (tmp) ;

kwlist,

30
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if (last) {
tmp = self->last;
Py_INCREF (last);
self->1last = last;
Py_XDECREF (tmp) ;

return 0;

static PyMemberDef Noddy_members[] = {
{"first", T_OBJECT_EX, offsetof (Noddy, first), O,
"first name"},
{"last", T_OBJECT_EX, offsetof (Noddy, last), O,
"last name"},
{"number", T_INT, offsetof (Noddy, number), O,
"noddy number"},
{NULL} /% Sentinel =/

}i

static PyObject =

Noddy_name (Noddy* self)

{
static PyObject xformat = NULL;
PyObject =xargs, =*result;

if (format == NULL) {
format = PyString FromString("%s %s");
if (format == NULL)

return NULL;

if (self->first == NULL) {
PyErr_SetString (PyExc_AttributeError, "first");
return NULL;

if (self->last == NULL) {
PyErr_SetString (PyExc_AttributeError, "last");
return NULL;

args = Py_BuildValue ("0OO", self->first, self->last);
if (args == NULL)
return NULL;

result = PyString_Format (format, args);
Py_DECREF (args) ;

return result;

static PyMethodDef Noddy_methods[] = {
{"name", (PyCFunction)Noddy_name, METH_NOARGS,
"Return the name, combining the first and last name"
}I
{NULL} /% Sentinel =/

bi

static PyTypeObject NoddyType = {
PyObject_HEAD_INIT (NULL)
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0, /*ob_sizex/
"noddy .Noddy", /*tp_namex/
sizeof (Noddy), /*tp_basicsizex/
0, /+tp_itemsizex*/
(destructor)Noddy_dealloc, /#tp _deallocx*/
0, /*tp_print+/

0, /*tp_getattrx/
0, /+tp_setattr+/
0, /+tp_compare+/
0, /+tp_repr+/
0, /*tp_as_number*/
0, /*tp_as_sequencex*/
0, /+*tp_as_mapping*/
0, /+tp_hash */
0, /+tp_call*/
0, /+tp_strx/
0, /+tp_getattrox*/
0, /*tp_setattrox*/
0, /+tp_as_buffer*/
Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE, /«tp flags+/
"Noddy objects", /* tp_doc */
0, /* tp_traverse */
0, /* tp_clear */
0, /* tp_richcompare #*/
0, /* tp_weaklistoffset x/
0, /* tp_iter #*/
0, /% tp_iternext =/
Noddy_methods, /* tp_methods #*/
Noddy_members, /% tp_members */
0, /% tp_getset =/
0, /* tp_base x/
0, /* tp_dict */
0, /+ tp_descr_get */
0, /* tp_descr_set x/
0, /* tp_dictoffset +/
(initproc)Noddy_init, /% tp_init */
0, /+ tp_alloc */
Noddy_new, /* tp_new */
bi
static PyMethodDef module_methods[] = {

{NULL} /#* Sentinel =/
bi

#ifndef PyMODINIT FUNC /+ declarations for DLL import/export */
#define PyMODINIT FUNC void
#endif
PyMODINIT_FUNC
initnoddy2 (void)
{
PyObject* m;

if (PyType_Ready (&NoddyType) < 0)
return;

m = Py_InitModule3 ("noddy2", module_methods,
"Example module that creates an extension type.");

if (m == NULL)
return;

Py_INCREF (&NoddyType) ;
PyModule_AddObject (m, "Noddy", (PyObject =*)&NoddyType);
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gboboobooooboobooobooboooooboooo

000 include 0O OOO0O:

#include <structmember.h>

oo0oooobo0ooboobObiincnde 00000 DOOO0OOODOODOOOODO

Noddy OO OOO0OO0O0O0OOOOO0OOO NoddyOOOOOOODODODOOOO0OO0O0O00000O0 NoddyType
oooooo

D000 Noddy OO 3000000000D000000O0O0 firstO last D000 number 000 first O
last 000000000000 OCO0O0ODOOO0O0O0OQC PythonODOOOO number00DODOOODODDODO

ubooboobouogbgoboboboobbooboobodaod:

typedef struct {
PyObject_HEAD
PyObject xfirst;
PyObject =xlast;
int number;

} Noddy;

bobooboobobooboobooboboooobooboooooooboobooboobobooooboOobOoobn
ubobooobooooboobooboobooooobooog:

static void
Noddy_dealloc (Noddy* self)

{
Py_XDECREF (self->first);
Py_XDECREF (self->last);
self->ob_type->tp_free ((PyObjectx)self);

00000 tp_deallocOUOO0OO00O0OO0DOOO

(destructor)Noddy_dealloc, / *tp_deallocx /

obooooobooooobobooobogonD pythonDDOO00OO0DO0ODOOODOODOODOD firstOOO
U last OOD0OO NMULLOOOOOD0OO0OO0DOO0ODODO Py _XDECREF () UOOODOOOOOOODOOO
Ub0o00000000b00b0obO tp_free000000O0OO0OO0OOO0OOOOODOODOOOOOO
NoddyType DU UOOOOOOUOOOOOODOOODOOOOOOOOODOOOOOOODOOOOOOnO
googoboooboooboooboo

gboboobOoboobooooboboooooboboooooboobooboobooboboooboOoboOobn
oooooo:

static PyObject =«
Noddy_new (PyTypeObject xtype, PyObject xargs, PyObject xkwds)
{

Noddy =self;

self = (Noddy =*)type->tp_alloc(type, 0);
if (self != NULL) {
self->first = PyString FromString("");
if (self->first == NULL)
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{
Py_DECREF (self);
return NULL;

}

self->last = PyString_FromString("");
if (self->last == NULL)
{
Py_DECREF (self);
return NULL;
}

self->number = 0;

}

return (PyObject «)self;

ob0o0000 tp_newOO0O0O0O0O0O0O0OO0OOOOOO:

Noddy_new, /* tp_new */

0000ooO00dooO00ooo0Oo0o0@ooO0Uoo0O00)bbOO00U00OO00D0OOoOdPython
OoO0O0OD0DDO0O _new__ ()ODOOOCOCOODDOOOOO _new_ () ODOOOOOOOODODOOOD
O “Unifying types and classes in Python” OO OO0 OO O0O00O0OOO00OO0O0new O ODOODOOOOODODO
O0000o0ooooooo0o00oooooDOob0o0o000oObO00000o0D0 newdOO0OO first
0000 last 000000 NULLOOODODOOOOODODOOOOOOOODOOOOOONULLOD
000000000000 000DCOOOnewOOOODODO PyType_GenericNew() DO0OOO00ODO
0000000 pyType_GenericNew () O0000D0ODOOOOOOOOOOOO NULLODODOOO

00 newOOOODO0O0O00O0OO0OCOOO0O0000O000COCOO00000000C0O00000000000
00000000000 000000000000000O0new0000000000000000C
(positional argument) 00 0 000 0000000000000 00000O0000000000O0000
0000000000 00000000Onewd000000000000000C tp_allocO000000O
00000 tp_alloc0000D0000O0000000000C0000 PyType Ready() 00000
0(@O00000 object) 000000 OOOOOOOOOONO0O0ONOOOOOOOONONODOOOO
0ooo0ooo

oo00: 0O0000D0 tp_new (@ OODOO0OO tp_newdODO _new () OOO0OD0O0OO0OO)OO
oooooooobobobobooboobooooooooobooooooooooooooboboooUoLoL o
uboboo0ob obooooboooobooobouooboob0n tp_newOOOOoOOoOOOO
type->tp_base->tp new 0000000000000 O0O0OCOO0DOCOOO0DOOCOOO0OO Python O
oooooon pythonOOOO0OO0O00O0DOO0O0O0ODOODOOOOODOOOOOOODOODOOOODO@MO
U0000b0o00o0bD0obooo0obO0bn ypeError 0000000 0ODO0OOOODOODOOO)

gboooboooboooooboooood:

static int
Noddy_init (Noddy =*self, PyObject xargs, PyObject xkwds)
{

PyObject xfirst=NULL, xlast=NULL, xtmp;

static char *kwlist[] = {"first", "last", "number", NULL};
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if (! PyArg_ParseTupleAndKeywords (args, kwds, "|[00i", kwlist,
sfirst, &last,
&self->number))
return -1;

if (first) |
tmp = self->first;
Py_INCREF (first);
self->first = first;
Py_XDECREF (tmp) ;

}

if (last) {
tmp = self->last;
Py_INCREF (last);
self->last = last;
Py_XDECREF (tmp) ;

}

return O;

U000 tpe_init 0000000000

(initproc)Noddy_init, /% tp_init =/

PythonOODO tp_init OO0 __init_ () O0O0O0OO0O0OOO0OO0OOODOOODOOODODOOOOODOO
ubboobooboobooboobooobobooboboobobewdDOOOOOOODOODOODO
gboboobOoboooboooobobooooobobooooobobooboobobooooboOoDboOobn
gboabouodbougboooboobuooboobobbobooboobooboobad

uoboooobooobbooobooobbooobooobbobooboo0ooonbn _init. () 0O00OO
gbobooooboboboooooboboobooooboobooooooboboooooobOoboOoobn
oooo0Ooboo0oooooD first 0000000000 O0O0OOCODOOOOODOODOOOO:
if (first) {

Py_XDECREF (self->first);

Py_INCREF (first);
self->first = first;

ubobgbooboobabboboobdbo firstdooooogbgooboaboobobobon
gboooboboboboboboboobobobbobobobobO first00DO0ODODOO
boboobouoboboooooobobooboooobobooooooobooobooooobOoboOoon
gobooooooooboooboooooobooobooboob,0b0ooboobooooboOooooooa
gbooooOobooooboboooooboooooboooo?

- J000DOO0OOOO100000DO0O0ODOODOODOO

- J000O000OOO0DOOODOOOOOOOOOODOOODOOOO0DbOOObOOObOO0OO0ODbOOODn
1
O

- J0000DO00ODOODOOODOODO0ODO0O0D tp_deallocUOOO0OO00OO0OO0ODOOODOO
ooo?20o

'00D000000000000000000000000000000000000000

ZWereled 000000000000 0000000000000000000000000000 tp_deallocO000000
goboooooooooooooooboooooooooooooOoOobobOoO0ooooooooOooOOobObOOobOOooooooooooOon
goooooooooo0ooooooooboooooooooOoObobobo0oooooooDoobobD
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gbobooooboooooobobooooboobobooooboobooboobooboboooboOoDboOobn
oooooboooobooooboobooooobooog:

static PyMemberDef Noddy_members[] = {
{"first", T_OBJECT_EX, offsetof (Noddy, first), O,
"first name"},
{"last", T_OBJECT_EX, offsetof (Noddy, last), O,
"last name"},
{"number", T_INT, offsetof (Noddy, number), O,
"noddy number"},
{NULL} /% Sentinel =/

}i

JooooboooO tp_members00O00O0OO:

Noddy_members, /+ tp_members x*/

OO000o0o0000DO0O0000ooOb00000oDOO0O000D0DO0000D00 doestring0OOODO
oooo«“0boboooboobobOr»@woooboboooo)booooboooon

OO000Do0oO00PythonOODODOOO0O0ODOOOOO0ODOOOODODOOOODOOOOOOOOD
OO0000000 fist0000000 lastDOO0O0O0O0ODOOOO0O0ODOOOODOOOOODOODOOO0OD
o000 pythonOOOOO0O0O0OO0O0DOO0DOO0OO0OODOODOOOOOOOOMehOOOOODOOO
oo cobooobooonNLLODO0O0D00000ob00ooobo MLLO000ogoooboonDo
gbboobobooooobooooboobooooooANULLOOOOODbOOoooo

U000 name () DO0O0OO0OO00O00O0O0OCOOOODODODOOODOOOOO0ODOO0O fistdO00O0OOO last
gooooooboooobobooooboboooooobon

static PyObject =

Noddy_name (Noddy~* self)

{
static PyObject xformat = NULL;
PyObject xargs, =*result;

if (format == NULL) {
format = PyString FromString("%$s %$s");
if (format == NULL)

return NULL;
}

if (self->first == NULL) {
PyErr_SetString (PyExc_AttributeError, "first");
return NULL;

}

if (self->last == NULL) {
PyErr_SetString (PyExc_AttributeError, "last");
return NULL;

}

args = Py_BuildvValue ("OO", self->first, self->last);
if (args == NULL)
return NULL;

result = PyString_Format (format, args);
Py_DECREF (args) ;

return result;
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UobO0obo chOobonooonoobnNoddy(@OOO NoddyODOOOOO)OOODOOODOODOO
goboooobooOoooobooooooooooooooooooboOooboOooboooboobooooonn
gobooooobooboobooboboooboooboobooooooboboobobDobobboobOoDbobo
O0oooooooDooOooOo0o0ooooooDooo0ooog python0O0O0OODODOODODODO:

def name (self) :
return "%s %s" % (self.first, self.last)

first 0000 last 00000000 NULLODOOODOOOOOOOOODOOODOOOOOOOODO
obooooOobooboobOoboooooboooooANLLOOO0O0O0o0oobO0ob0ooboonbobn
oooooboooooboobooboobooobooobooboobboooooboobooboobbOobooDOon

dobboodooooboooooobooooooo oo booooooooa:
static PyMethodDef Noddy_methods[] = {
{"name", (PyCFunction)Noddy_name, METH_NOARGS,

"Return the name, combining the first and last name"
by
{NULL} /% Sentinel =/

}i

00 tp_methods OO OOO0OOO0ODOOODO:

Noddy_methods, /+ tp_methods =/

U000 METH_NOARGS U UODOUOOOOOOOODOOOODOOODOOODOODLOODOObOoDbOOoDODD

oobooobooobooobooboobooobooooOoooobooooOobooooooboooboonn
ugbboobobooboobooboobboobbobbobboobbobbobbobbobboboban
Ub0o00b000b000b py_TPFLAGS_BASETYPEU O UOODOOOOODOOOOOODOOO:

Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE, / stp_flags«+ /

initnoddy () 0000 initnoddy2 () OO0O0O0O Py_InitModule3 () UOOOOOOOOOOOO
oooog

Ubod setup.pydoodooooooboooboooboobboaobon

from distutils.core import setup, Extension

setup (name="noddy", wversion="1.0",
ext_modules=]|
Extension ("noddy", ["noddy.c"]),
Extension ("noddy2", ["noddy2.c"]),

1

212 000000O00DOOOOO

Ubudbd NoddyUOOUOOOOOO firstU last00OUOO0U0OO0O0OO00OO0O0OO0OOOO0OOOOO
gboboobobobobobobobobob0obOobUobOn firstU last 0000000 OODOO
gboboooobooobooooboboooobooboboooobooboobooboobobooooboOoDboOobn
ooooboooono
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#include <Python.h>
#include "structmember.h"

typedef struct {
PyObject_HEAD
PyObject xfirst;
PyObject =last;
int number;

} Noddy;

static void

Noddy_dealloc (Noddyx self)

{
Py_XDECREF (self->first);
Py_XDECREF (self->1last);
self->ob_type->tp_free ((PyObjectx)self);

static PyObject =

Noddy_new (PyTypeObject xtype, PyObject +args, PyObject xkwds)

{
Noddy =self;

self = (Noddy =*)type->tp_alloc(type, 0);
if (self != NULL) {
self->first = PyString FromString("");
if (self->first == NULL)

{
Py_DECREF (self);
return NULL;

self->last = PyString FromString("");
if (self->last == NULL)

{
Py_DECREF (self);
return NULL;

self->number = 0;

return (PyObject «)self;

static int

Noddy_init (Noddy =*self, PyObject xargs, PyObject xkwds)

{
PyObject »first=NULL, xlast=NULL, x*tmp;

static char +kwlist[] = {"first", "last", "number",

if (! PyArg_ParseTupleAndKeywords (args, kwds, "|[SSi",

sfirst, &last,
&self->number))
return -1;

if (first) |
tmp = self->first;
Py_INCREF (first);
self->first = first;
Py_DECREF (tmp) ;

kwlist,

38
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if (last) {
tmp = self->last;
Py_INCREF (last);
self->1last = last;
Py_DECREF (tmp) ;

return 0;

static PyMemberDef Noddy_members|[] = {
{"number", T_INT, offsetof (Noddy, number), O,
"noddy number"},
{NULL} /% Sentinel =/

}i

static PyObject =
Noddy_getfirst (Noddy xself, wvoid xclosure)
{

Py_INCREF (self->first);

return self->first;

static int
Noddy_setfirst (Noddy xself, PyObject =*value, void xclosure)

{
if (value == NULL) {

PyErr_SetString (PyExc_TypeError, "Cannot delete the first attribute");

return -1;

if (! PyString_Check (value)) {
PyErr_SetString (PyExc_TypeError,
"The first attribute value must be a string");

return -1;

Py_DECREF (self->first);
Py_INCREF (value);
self->first = value;

return 0;

static PyObject =
Noddy_getlast (Noddy =self, wvoid xclosure)
{

Py_INCREF (self->1last);

return self->last;

static int
Noddy_setlast (Noddy =xself, PyObject =xvalue, wvoid =xclosure)

{
if (value == NULL) {

PyErr_SetString (PyExc_TypeError, "Cannot delete the last attribute");

return -1;

if (! PyString_Check (value)) {

PyErr_SetString (PyExc_TypeError,
"The last attribute value must be a string");
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return -1;

Py_DECREF (self->1last);
Py_INCREF (value);
self->last = value;

return 0;

static PyGetSetDef Noddy_getseters[] = {
{"first",
(getter)Noddy_getfirst, (setter)Noddy_setfirst,
"first name",
NULL},
{"last™",
(getter)Noddy_getlast, (setter)Noddy_setlast,
"last name",
NULL},
{NULL} /% Sentinel =/
bi

static PyObject =

Noddy_name (Noddy~* self)

{
static PyObject xformat = NULL;
PyObject =xargs, =*result;

if (format == NULL) {
format = PyString FromString("%s %s");
if (format == NULL)

return NULL;

args = Py_Buildvalue ("0OO", self->first, self->last);
if (args == NULL)
return NULL;

result = PyString_ Format (format, args);
Py_DECREF (args) ;

return result;

static PyMethodDef Noddy_methods[] = {
{"name", (PyCFunction)Noddy_name, METH_NOARGS,
"Return the name, combining the first and last name"
}I
{NULL} /% Sentinel x/

}i

static PyTypeObject NoddyType = {
PyObject_HEAD_INIT (NULL)

0, /+0b_sizex/
"noddy .Noddy", /*tp_namex/
sizeof (Noddy), /+tp_basicsizex/
0, /*tp_itemsizex/
(destructor)Noddy_dealloc, /#tp _deallocx/
0, /*tp_print+/

0, /*tp_getattrx/
0, /+tp_setattr+/
0, /+tp_compare+/
0, /+tp_repr+/

40
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0, /*tp_as_number#*/
0, /+tp_as_sequencex/
0, /*tp_as_mapping#*/
0, /*tp_hash */
0, /*tp_call+/
0, /*tp_strx/
0, /+tp_getattrox*/
0, /+tp_setattrox*/
0, /+tp_as_buffer*/
Py_TPFLAGS_DEFAULT | Py TPFLAGS_BASETYPE, /+tp flagsx/
"Noddy objects", /* tp_doc */
0, /% tp_traverse x*/
0, /* tp_clear x/
0, /% tp_richcompare */
0, /* tp_weaklistoffset =/
0, /* tp_iter */
0, /% tp_iternext */
Noddy_methods, /% tp_methods */
Noddy_members, /+ tp_members #*/
Noddy_getseters, /% tp_getset */
0, /* tp_base */
0, /* tp_dict */
0, /* tp_descr_get */
0, /% tp_descr_set */
0, /* tp_dictoffset #*/
(initproc)Noddy_init, /* tp_init #*/
0, /% tp_alloc =/
Noddy_new, /% tp_new x/
}i
static PyMethodDef module_methods[] = {

{NULL} /#* Sentinel x/
}i

#ifndef PyMODINIT_ FUNC /* declarations for DLL import/export =*/
#define PyMODINIT FUNC void
#endif
PyMODINIT_FUNC
initnoddy3 (void)
{
PyObject* m;

if (PyType_Ready (&NoddyType) < 0)
return;

m = Py_InitModule3 ("noddy3", module_methods,

"Example module that creates an extension type.");
if (m == NULL)
return;
Py_INCREF (&NoddyType) ;
PyModule_AddObject (m, "Noddy", (PyObject =) &NoddyType);

first U000 last 000000000000 000O0O0000O000DO000 getter 00O setter d 0O O
Uoo00000D first 000000000000 (getter) 000000 00O0O0O0O0DOO (setter) OO :

Noddy_getfirst (Noddy xself, wvoid xclosure)

{
Py_INCREF (self->first);
return self->first;
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}

static int
Noddy_setfirst (Noddy xself, PyObject *value, void xclosure)

{
if (value == NULL) {
PyErr_SetString (PyExc_TypeError, "Cannot delete the first attribute");
return -1;

}

if (! PyString_Check (value)) {
PyErr_SetString (PyExc_TypeError,
"The first attribute value must be a string");

return -1;

}

Py_DECREF (self->first);
Py_INCREF (value);
self->first = value;

return O;

getter UO OO Noddy OO DODODOOOOODO (closure)d (UOO voidOOOOODOOO)OOODOOOOO
booboobOobooobooo@uboobooboobOonn setterd getter 000000000
Uo0b000obooooboooooobogegetterd setter 100000000000 OCOOOOOOO
U00000D0 getOD OO0 set0 000000 O0DOODOOOOODOOOOOO)

setter OO0 Noddy DO OOO0D0OO00O0O0O000O0OC0O0O0OO0O0DOOOOO0OOOONULLOOOOODO
ooboooboooobooooboobooboooboooobboooooooooooobooooobooooonon
ooooooboooooo

U000 PyGetSetDef DOOOOOOOOODOO:

static PyGetSetDef Noddy_getseters[] = {
{"first™",
(getter)Noddy_getfirst, (setter)Noddy_setfirst,
"first name",
NULL},
{"last",
(getter)Noddy_getlast, (setter)Noddy_setlast,
"last name",
NULL},
{NULL} /% Sentinel =/
bi

Ub00000 tp_getset JO0OO0O0OOODOO:

Noddy_getseters, /* tp_getset #/

Uo0oO00o0d getterd setter OO0 OODOOO

PyGetSetDef DO OO0OOO0O0OOODOOO0OODOOODOOOODOOOOODOOOOOONULLOOODO
oooo

gboboobOoboooobobooobooboooooboon:

static PyMemberDef Noddy_members[] = {
{"number", T_INT, offsetof (Noddy, number), O,
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"noddy number"},
{NULL} /#* Sentinel x/
}i

ooboOo00O tp_initdgooooooobo0obooboobobooboboobooboobobon
ooo s

static int

Noddy_init (Noddy *self, PyObject xargs, PyObject xkwds)

{
PyObject xfirst=NULL, xlast=NULL, xtmp;

static char xkwlist[] = {"first", "last", "number", NULL};

if (! PyArg_ParseTupleAndKeywords (args, kwds, "|SSi", kwlist,
sfirst, &last,
&self->number))
return -1;

if (first) {
tmp = self->first;
Py_INCREF (first);
self->first = first;
Py_DECREF (tmp) ;

}

if (last) {
tmp = self->last;
Py_INCREF (last);
self->last = last;
Py_DECREF (tmp) ;

}

return O;

UobOo0b0o0bOo0 first U000 lastUOO0O0OO0DO NULLODOODOOOODOODOOO
ubobooobooboobbo0 MLLOODOO0O00000000000 py_XDECREF () OODOOO
Py DECREF () DODOOO0OO0OOO0OOO0OO0OO0OO0DOOOOOODOOOOOOOOOOOOOOOOOOO0O0
U000 (deallocator) D0 00000000 DOOOOOOOOOOOOODOODOODOODOODOOOOOO
gboogoogd

gobobOoooooobobooooboooooooboooooooooooboooobooooboooa
O0000 setup.py 000000000000 O0OOOO0O

213 00000000000DODOOOOO0ODO

PythonO0OOOOOODOOOODOOOOODOODOOOOODOOOOODOOOOODOODOOOOD

oboooooobobooooobooboooooboobobobooooboboooooobOobobn
oboooobooooboboboooobon:

3first 000 last 0000000000000 0000000000000000000000000000000000000
goooooooOoOoO0ooO0oO0oO0OooOOoO0OO0bOOO0OO00OOO0OO00O0C0O0O00OOO0OO00O0COO0OO00COOOCOOO0O0O
gobooooooooooboooooooooooooooOoObObOO0oOoooooooooOOObObOObOOooooooooooOon
gooooooo
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>>> 1 = []
>>> 1l.append(l)
>>> del 1

gbobooooobooboobobobOobobobooobobooooDoD delODODODOOOOO
ooooooooo0ooooooooDbOobO0o0oooooObOo00ooo0ooDOoO0O PythonOODOD
gbobooooboooboooobobooooobobooooobooboobooboobobooooboOoboobn
ooo

Noddy OO0D0O0 20000000 firstOO0O last000000D0O0O0O00DOOOOODOOOOD
00000000400000Noddy 00DO0OO0ODDODOOOOOOOOOO:

>>> import noddy2

>>> n = noddy2.Noddy ()
>>> 1 = [n]

>>> n.first = 1

oboobooobooobobooobod NeddyOOOOOOoOoooOoobOOoOoOoOOOODOOODO
obobooooboboobooooboooooooboobooooobo0oboooo 2000000000000
gboooobooboooobobooooboooooboobobooobobooooooDo:

#include <Python.h>
#include "structmember.h"

typedef struct {
PyObject_HEAD
PyObject xfirst;
PyObject =xlast;
int number;

} Noddy;

static int
Noddy_traverse (Noddy xself, visitproc visit, wvoid xarg)
{

int vret;

if (self->first) {
vret = visit(self->first, arg);
if (vret != 0)
return vret;
}
if (self->last) {
vret = visit (self->last, arg);
if (vret != 0)
return vret;

}

return 0;

}

static int
Noddy_clear (Noddy =xself)
{

PyObject xtmp;

tmp = self->first;
self->first = NULL;
Py_XDECREF (tmp) ;

4300000000000000000000000000000000000000000000000000000000
goo0ooooooo0o0ooooooobobOo0ooooooobOOob0O00ooooooObbOOon
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tmp = self->last;
self->last = NULL;
Py_XDECREF (tmp) ;

return 0;

static void

Noddy_dealloc (Noddyx self)

{
Noddy_clear (self);
self->ob_type->tp_free ((PyObjectx)self);

static PyObject =
Noddy_new (PyTypeObject xtype, PyObject xargs, PyObject xkwds)
{

Noddy =self;

self = (Noddy =*)type->tp_alloc(type, 0);

if (self != NULL) {
self->first = PyString FromString("");
if (self->first == NULL)

{
Py_DECREF (self);
return NULL;

self->last = PyString_FromString("");
if (self->last == NULL)
{
Py_DECREF (self);
return NULL;

self->number = 0;

return (PyObject «)self;

static int
Noddy_init (Noddy =*self, PyObject xargs, PyObject xkwds)
{

PyObject #first=NULL, xlast=NULL, x*tmp;

static char +kwlist[] = {"first", "last", "number", NULL};

if (! PyArg_ParseTupleAndKeywords (args, kwds, "|[00i", kwlist,
&first, &last,
&self->number))
return -1;

if (first) {
tmp = self->first;
Py_INCREF (first);
self->first = first;
Py_XDECREF (tmp) ;

if (last) {
tmp = self->last;
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Py_INCREF (last);
self->last = last;
Py_XDECREF (tmp) ;

return 0;

static PyMemberDef Noddy_members[] = {
{"first", T_OBJECT_EX, offsetof (Noddy, first), O,
"first name"},
{"last", T_OBJECT_EX, offsetof (Noddy, last), O,
"last name"},
{"number", T_INT, offsetof (Noddy, number), O,
"noddy number"},
{NULL} /% Sentinel =/

bi

static PyObject =

Noddy_name (Noddy~* self)

{
static PyObject xformat = NULL;
PyObject =xargs, =*result;

if (format == NULL) {
format = PyString FromString("%s %s");
if (format == NULL)

return NULL;

if (self->first == NULL) {
PyErr_SetString (PyExc_AttributeError, "first");
return NULL;

if (self->last == NULL) {
PyErr_SetString (PyExc_AttributeError, "last");
return NULL;

args = Py_BuildvValue ("OO", self->first, self->last);
if (args == NULL)
return NULL;

result = PyString_Format (format, args);
Py_DECREF (args) ;

return result;

static PyMethodDef Noddy_methods[] = {
{"name", (PyCFunction)Noddy_name, METH_NOARGS,
"Return the name, combining the first and last name"
}I
{NULL} /% Sentinel =/

bi

static PyTypeObject NoddyType = {
PyObject_HEAD_INIT (NULL)
0, /*0b_sizex*/
"noddy .Noddy", /+tp_namex/
sizeof (Noddy), /+tp_basicsizex/

46
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Q. ~

estructor)Noddy_dealloc,

~ N N 0~ 0~

~

N~ SN S SN N~ O~

O O O O OO O OO OO0 OO ~O0O
~

~

Py_TPFLAGS_DEFAULT |
"Noddy objects",

inquiry)Noddy_clear,

’

(

(
0
0,
0
0

Py_TPFLAGS_BASETYPE |

traverseproc)Noddy_traverse,

/+tp_itemsizex*/
/+tp_dealloc+/
/*tp_print+/
/+tp_getattr+/
/+tp_setattr+/
/*tp_comparex/
/+tp_repr+/
/*tp_as_numberx*/
/*tp_as_sequencex*/
/*tp_as_mappingx*/
/+tp_hash */
/+tp_call*/
/*tp_strx*/
/+tp_getattrox*/
/*tp_setattrox/
/+tp_as_buffer*/
Py_TPFLAGS_HAVE_GC, /#tp_flagsx*/
/* tp_doc */

/* tp_traverse #*/

/* tp_clear #*/

/% tp_richcompare */

/* tp_weaklistoffset =/

, /* tp_iter #*/

, /% tp_iternext =/
Noddy_methods, /* tp_methods x/
Noddy_members, /% tp_members */

0, /* tp_getset */

0, /* tp_base */

0, /* tp_dict */

0, /% tp_descr_get */

0, /+ tp_descr_set */

0, /* tp_dictoffset +/

(initproc)Noddy_init, /* tp_init */

0, /* tp_alloc */
Noddy_new, /* tp_new */
bi
static PyMethodDef module_methods[] = {
{NULL} /#* Sentinel =/

}i

#ifndef PyMODINIT FUNC
#define PyMODINIT FUNC void
#endif
PyMODINIT_FUNC
initnoddy4 (void)
{

PyObject* m;

/+ declarations for DLL import/export

*/

< 0)

module_methods,

"Example module that creates an extension type.");

if (PyType_Ready (&NoddyType)
return;
m = Py_InitModule3 ("noddy4",
if (m == NULL)
return;

Py_INCREF (&NoddyType) ;
PyModule_AddObject (m,

"Noddy ",

(PyObject «)&NoddyType) ;

taversal 1 000 000000D0O00O0OO0OO0OOO0OOO0OO0OO0OOODOOOOOOODOOOOODOOD:
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static int
Noddy_traverse (Noddy xself, visitproc visit, wvoid xarg)
{

int vret;

if (self->first) {
vret = visit(self->first, arg);
if (vret != 0)
return vret;
}
if (self->last) {
vret = visit (self->last, arg);
if (vret != 0)
return vret;

}

return 0O;

OO0D0O000000DODO000000D0O000DO000000OtraversalD0DO0DOO0OO visit()
U0000000visit() O00OD00000000O0OwaversalDOO00O0O00O00O0OO0O0O argO O
gooooboboooobobbooooboooooobooooboboboooooo

Python 24 OO 0O0O0Ovisit 00 O00000D0O0O0O00O0O py_vISIT() ODOODODOOOOOODO
Py VISIT() OOO0ODO Noddy_traverse () OOOOO0OOOOOOOODO:

static int
Noddy_traverse (Noddy =self, visitproc visit, wvoid xarg)
{

Py_VISIT(self->first);

Py_VISIT (self->last);

return 0;

dd: OD0:tp_traverse0O OO Py _VISIT() DOUOUO0O0O0O0O0OOOODODO visie OO arg U
odoo0oodoooooobooooobooooooooooboooooooooooooboooon

oobobooooboooooooobooooboooboooobooooobooooboo0ooobooOonooon
gbooobooboooobobooobooboooobobooooobon:

static int
Noddy_clear (Noddy =xself)

{
PyObject xtmp;

tmp = self->first;
self->first = NULL;
Py_XDECREF (tmp) ;

tmp = self->last;
self->last = NULL;
Py_XDECREF (tmp) ;

return 0O;

}

static void
Noddy_dealloc (Noddy* self)
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Noddy_clear (self);
self->ob_type->tp_free ((PyObjectx)self);

Noddy_clear () DO0O00000C0CO0O0O0OO0OO0O0DOO0O0O0OO0O0DOOOOOOOOOOOOOOODOAO
gboboobooboobooboobooo NLLOODbOO0DbOooooO0oboboooooboooooooobo
gboooooboobooooobobooooobooboboooboobobobooboobobooboOobOobn
goooooobbobooooooobooboooobooobobooooboooooboooboooboooDbboOooDon
obooboooboooboobooboobooboobooobOoobOoobOOooobooobooDn
U000 tp_traverseJ0O00O0OO0O0O0OO00O0ODOO0O0OOO0OOOO0O0OOCOOOOOOOOODOOOOO
O0O0000000NULLODOOD0O000000 Noddy_traverse () OO0OOO00O0O0O0OOOOO

Python2400000000000000000000DOO0O0O00O0O py_CLEAR() DOODOOOODO
Py CLEAR() O0OOO00O Noddy_clear () UOOOOODOOOOODOO:

static int

Noddy_clear (Noddy =*self)

{
Py_CLEAR (self->first);
Py_CLEAR (self->last);
return 0O;

Ub00 py TPFLAGS_HAVE GCUOOUOOOOOOOOOO0OOOO0DOODO:

Py TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE | Py TPFLAGS_HAVE_GC, / xtp_flagsx /

Ub000000D tp_allocOUOO0OO0O0DO tp_freeO00O0D0OO0O0O0O0OO0OO0DOOO0DODOODO
boooooobooboboboboobooboooobooboboboboboooooooobooobooono
ooooboooono

214 0000000DO0OOOO

O00000C000000000000000000000000000000000000000000
000 PyTypeObject 00000000 OD0OO0DNOONOOODOO PyTypeObject 00000 DODO
000000000000000000

UboooboboobOoD 1ist 000000 shoddy OO OODOOD0OODODOODODOODOO
ubboobOoboobooboboo0ob0obo0o00obo0nd increment () OO0O0OO0OOOOOODOO

>>> import shoddy

>>> s = shoddy.Shoddy (range (3))
>>> s.extend(s)

>>> print len(s)

6

>>> print s.increment ()

1

>>> print s.increment ()

2

#include <Python.h>

typedef struct {
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PyListObject list;
int state;
} Shoddy;

static PyObject =
Shoddy_increment (Shoddy #self,
{

PyObject *unused)
self->state++;
return PyInt_FromLong(self->state);

static PyMethodDef Shoddy_methods|[] {
{"increment", (PyCFunction)Shoddy_increment,
PyDoc_STR("increment state counter")},
{NULL, NULL},

METH_NOARGS,

}i

static int
Shoddy_init (Shoddy =*self, PyObject =args,
{

PyObject xkwds)

if (PyList_Type.tp_init ((PyObject «)self, < 0)
return -1;
self->state

return 0;

args, kwds)

0;

static PyTypeObject ShoddyType {
PyObject_HEAD_INIT (NULL)
0 I4

"shoddy.Shoddy",

sizeof (Shoddy),

/ *
/%
/%
J/ *
/%
/%
J/ *
/%
/%
J/ *
/%
J/ *
J/ *
/%
J/ *
J/ *
/%
J/ *
J/ *

ob_size x/
tp_name */
tp_basicsize x/
tp_itemsize */
tp_dealloc */
tp_print */
tp_getattr */
tp_setattr x/
tp_compare x*/
tp_repr */
tp_as_number #*/
tp_as_sequence */
tp_as_mapping */
tp_hash */
tp_call x/
tp_str #*/
tp_getattro =*/
tp_setattro */
tp_as_buffer */

~ SN SN S~ S~ N

~

N~ SN SN S N~ N

~

O O O O O O OO OO oo oo oo
~

4

Py_TPFLAGS_DEFAULT |
Py_TPFLAGS_BASETYPE, / *
’ /*
’ / *
/%
’ /*
’ / *
/%
J/ *
/%
/%
/%
/%

tp_flags +/
tp_doc */
tp_traverse */
tp_clear +/
tp_richcompare x/
tp_weaklistoffset
tp_iter */
tp_iternext =/
tp_methods =/
tp_members x/
tp_getset x/
tp_base */

I4

*/

I4

O O O O O O o

4

Shoddy_methods,
OI
O’
OI
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0, /* tp_dict */
0, /+ tp_descr_get */
0, /* tp_descr_set x*/
0, /* tp_dictoffset */
(initproc) Shoddy_init, /* tp_init =/

0, /* tp_alloc #*/

0, /* tp_new */
}i

PyMODINIT_FUNC
initshoddy (void)

{
PyObject #*m;

ShoddyType.tp_base = &PyList_Type;
if (PyType_Ready (&ShoddyType) < 0)
return;

m = Py_InitModule3 ("shoddy", NULL, "Shoddy module");
if (m == NULL)
return;

Py_INCREF (&ShoddyType) ;
PyModule_AddObject (m, "Shoddy", (PyObject =*) &ShoddyType);

gbobooooobboboboooobd NeddayOOOoooooooboooooobobOoDOon
goood

typedef struct {
PyListObject list;
int state;

} Shoddy;

gboboooobooboboooooboboooooobobooooooobooboobobooboobOooobo
0000 pyObject_HEAD () DOOOOOOOOOOODOOO

Python 0000000 shoddy 0000000000000 O0 PyObject* 00000 PyListObject*
00 Shoddy* 0 0000000000000

static int
Shoddy_init (Shoddy =xself, PyObject *args, PyObject xkwds)
{
if (PyList_Type.tp_init ((PyObject =x)self, args, kwds) < 0)
return -1;
self->state = 0;
return 0O;

obooooonD _init 0000000000 __init_ O00000O0OCODOOOOOOCODOODOO
oooooo

0000000000000 newl deallocOUO0O0OD0OOD0O0O0DOODOOO0DODODOODOOODOO new
000000 tp_allocO0O0D0O00O0O0O0O0OOCOO0OOOOOO0OOOO0OO0O0DO0ODODOO0DO tp_newd
obooooOoboooooboobon

Shoddy 00000 PyTypeObject () 000000 Otp base() 0000000000000 O0OO0O
0D0000000000000000000000000000000000 PyList_Type() 0000
0D0000000000000000000 init() 00000000000O0000
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PyMODINIT_FUNC
initshoddy (void)
{

PyObject =xm;

ShoddyType.tp_base = &PyList_Type;
if (PyType_Ready (&ShoddyType) < 0)
return;

m = Py_InitModule3 ("shoddy", NULL, "Shoddy module");
if (m == NULL)
return;

Py_INCREF (&ShoddyType) ;
PyModule_AddObject (m, "Shoddy", (PyObject =*) &ShoddyType);

PyType_Read () 00000000 D00ODO tp_base0 000000000 OODODOOODOOODOODO
J000dooooDoboO0oO00 tp_allecOOOOO PyType_GenericNew () DO00OO0O0OOOOO0O
000 -0000000000000000000o

U000 pyType_Read () UO0OOO Noddy OOOOOOOOOOO0OOODOOODOOOOOOODO
oooo

22 0000000

gbboobboobboobboobbobbobbobbobbobbobboboboobooboooban
goood

000 PyTypeObject 000000000000 O0DOOO0O0O0OODOOOOOODOOOOOOODOOOO:

typedef struct _typeobject {
PyObject_VAR_HEAD
char *tp_name; /+ For printing, in format "<module>.<name>" %/
int tp_basicsize, tp_itemsize; /# For allocation =/

/#+ Methods to implement standard operations =/

destructor tp_dealloc;
printfunc tp_print;
getattrfunc tp_getattr;
setattrfunc tp_setattr;
cmpfunc tp_compare;
reprfunc tp_repr;

/* Method suites for standard classes #*/

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;
PyMappingMethods +*tp_as_mapping;

/#* More standard operations (here for binary compatibility) =*/

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;
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/#* Functions to access object as input/output buffer #*/
PyBufferProcs *tp_as_buffer;

/+* Flags to define presence of optional/expanded features */
long tp_flags;

char *tp_doc; /x Documentation string x/

/+ Assigned meaning in release 2.0 */
/* call function for all accessible objects */
traverseproc tp_traverse;

/* delete references to contained objects x/
inquiry tp_clear;

/#* Assigned meaning in release 2.1 */
/% rich comparisons x/
richcmpfunc tp_richcompare;

/+ weak reference enabler x/
long tp_weaklistoffset;

/% Added in release 2.2 */
/* Iterators =/
getiterfunc tp_iter;
iternextfunc tp_iternext;

/* Attribute descriptor and subclassing stuff =*/
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

struct _typeobject *tp_base;

PyObject =tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

long tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /x Low-level free-memory routine x/
inquiry tp_is_gc; /x For PyObject_ IS GC x/
PyObject =tp_bases;

PyObject »tp_mro; /+* method resolution order =/
PyObject =tp_cache;

PyObject +*tp_subclasses;

PyObject *tp_weaklist;

} PyTypeObject;

obobo0oooobooboboobooobooooooooooooooobooboobOoboobobooon
goooboboooobobobooooboooooboobooo

boboobooboobooooboobooooboobobooooobobooboobOoboobooobooboOoobn
oboooboobobobooooooobOoboboooooooooboobobooooooobOobooon
gboooooobooboboooooobobooooooobobooooobobobooooobOobobo
ubboobooboooooboobobooooogooboobooooooboboooooobOoboon
uoboobo@oooboooobboobbooboonO)obooboooboobooboOooooboOoDbo
oooooooo
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char *tp_name; /+ OO =/

gboobooboboobboobooboobbobbobobooboobooboobooboboobbon
gbobooboboooobobooboobooooboboooobooboooboooboooon

int tp_basicsize, tp_itemsize; /+ OUOOOLO »/

bobooooboboooooboboooobooboboooooboobooboobooboboooboOoDboOobn
gboooooobooobooOpythonOOOOO0OOO0OO0OO(MOODOODOOOOOOOOOOOO)ODOO
U00ooooob0oob0oboboobbobO0oUoD tp_itemsizeDO0OO0O0OODOOOOODOOOOODO
gooooga

char *tp_doc;

O000 PythonOOODOOOOODODD obj.__doc__Odoecsring0 00000000 @OOOODO
oooo)oooooo

gboogboooboobgoobooobooboobobobobooboobooboobooobog

2.2.1 000 (finalization) 0 O O
destructor tp_dealloc;

O0000000000000ooo0ooo0Python 000000000000 ODODOOOODDODDD
oboo0o0oooobOoobooooooobobobooooooobOoooboooocooooOobOoobooon
gbooooooobooboboooooobobooooooooboboboooooooobOo0ooo
oooooooooboobooog:

static void
newdatatype_dealloc (newdatatypeobject x obj)
{
free (obj-—>0obj_UnderlyingDatatypePtr);
obj->ob_type->tp_free (obj);

00000000000 o0bO00ooooooooooooooooooooooooooooDooon
OO0 pythonOODOOOODOOOOOOODOOOOODOOOODOOOODOOODOOOODOO(M@OO
00000000 0O0)OOoODOOoODOoDOOoDOOoODOoDOoooOooOobOoOOoDOooo0ooOobOOooDOooDon
000000000 000oO0O0DODO00o0oO0o00DooO0oOoooO pythonOO0ODOOOODODOOOODOO
000000odooodoOooooodoDoooooooo0oOoboDooooDooDooooDooooon
0000000000000 00000000000000000000000O00DbO0bOO0Oo0ooOOooOn
0000000000000 0o0b0ob0o0b0ob0b0n0 pyErr_Fetch() OO0 PyErr_Restore ()
doooooobobooooooooon:

static void

my_dealloc (PyObject xobj)

{
MyObject xself = (MyObject =x) obj;
PyObject xcbresult;

if (self->my_callback != NULL) {
PyObject xerr_type, xerr_value, *err_traceback;
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int have_error = PyErr_Occurred() ? 1 : 0;

if (have_error)
PyErr_Fetch(&err_type, &err_value, &err_traceback);

cbresult = PyObject_CallObject (self->my_callback, NULL);
if (cbresult == NULL)

PyErr_WriteUnraisable();
else

Py_DECREF (cbresult) ;

if (have_error)
PyErr_Restore (err_type, err_value, err_traceback);

Py_DECREF (self->my_callback) ;

}
obj->ob_type->tp_free ((PyObjectx)self);

222 00000000

Python OO OOOOOOO0O0OO0O0D0O0O0O0O0O0O0O0O0O03000000000O0:repr() 00 @ODOO
gobooobobooooooboooooO)booobOo str()O0DOOO00ODOODOOO printd0on0n
Ubdo0odobOobooobOouibDOol print 00 str() DOO0OO0OO0O0ODOOO0OOOOOODOOOODOO
U000 FILEx000000D000 FILExU000O0DOO0O0DOO0O0OCODOOOOOOOODOOOOO0DAO
gboooooboooooobooooooboboooooboOobooboobooboboooboOoDbobn
oooobooboooooboon

gobobOoooboooboooboboooboobo0oobobo0o00nn tp_strd0000 tp_repr
obooooOoboooobooboooo

reprfunc tp_repr;
reprfunc tp_str;
printfunc tp_print;

tp_repr 000000000000 0O0DO0ODOODOODOODOOOO0OOOOOOODOOOOODOODODO
gboboooboooobobooooobon:

static PyObject =
newdatatype_repr (newdatatypeobject * obj)
{

return PyString_FromFormat ("Repr-ified _newdatatype{{size:\%d}}",
obj->obj_UnderlyingDatatypePtr->size);

tp_repr 000000000000 0O00000O000000000D0 tp_named00000O00O00OO0O
gbobooboobooooboboooooboooo

tp_str 00000 str() UOO0ODOOD tp_repr 0000 repr () DOODOOOOODOOODODOO
000 Python DD DOODDO0ODOOODOOODOOOD str() O0DOO0OO0OOOODODOODOO
00000000 tp_repr000000D0O0OO0OO0O0OOCOOODOODODOOOOODOODOODODOOO
00000000000 tp_str 0000000 0O0ODOO0ODO0O tp_repr000oboooooon

gooobooooboo:
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static PyObject =«
newdatatype_str (newdatatypeobject * obj)
{

return PyString_FromFormat ("Stringified_newdatatype{{size:\%d}}",
obj->obj_UnderlyingDatatypePtr->size);

prit 00000 Python OO OODOOOOO0O0OOO0OO0pint 0000000 O00DOOODOOOODOOOD
U0 ‘node’d TreeNode OO0 O OOOO0O0O00O0O00OOprint00000 PythonOOODOOOOOOODOO
oooo:

print node

flags U000 Py _PRINT RAWOUODOUOOOODUOOODOOOOODOOOOODOOOOODOOOODO
gboboobOobooooboboooooboooooaoa

OO0 print000 FILE« OOOODOOOOOOO0ODOOCOOOOOO0ODOOOOO0O0O0DOOO0O000000O0

print 00 00000D00O00000O0O:

static int
newdatatype_print (newdatatypeobject xobj, FILE xfp, int flags)
{
if (flags & Py_PRINT_RAW) {
fprintf (fp, "<{newdatatype object--size: %d}>",
obj->obj_UnderlyingDatatypePtr->size);
}
else {
fprintf (fp, "\"<{newdatatype object--size: %d}>\"",
obj->0obj_UnderlyingDatatypePtr->size);
}

return 0O;

223 J00O00OoO0O

gbbooboboobbooboobboobboobbobbobboobbobboobbobbobboboban
goooboooobooogoobooooboooogboooobooo@ooboobooboOH)oDbo
gboooboobooboobo@uboooobooo)boobooboobOooooboOoboooboOoDbo
oboobOobooooobooooboobooooobo A NULLOOOOOoo0Oo

PythonO 2000000000000 0O0O0O0ODO0OOODOOOOODOOOOODOOOOODOOODOODO
O0oo0o0o00obD0oO0bOo0bOo00boO0n charsd0O0O00OOO0OO0ODOODOOOOOODOODO
U0 pyObject» 00000000000 OO0OO0OO0OCODOOOO0ODOOOOOOODOOOOODOODOAO
oooo

getattrfunc tp_getattr; /+ char » OOQO0O0O =/
setattrfunc tp_setattr;

V2 V4

getattrofunc tp_getattrofunc; /* PyObject » O0QOQO0O0O =/

setattrofunc tp_setattrofunc;

ob0ooobooboboooooboooboo@oboobooobbo)b0o0ob0o0ob0o00Od pyObjectx
00000 0oDbO0b000bOo0boo0n (generic) D000 0DOOO0OOO0OODOOOODOOOODO
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goooo python2200000000000000O000COO0ODOOOOODOODOOOOODOODOO
oboboooOoboooobobooobooboooooboobooooboon

obooooobooog

gooooz22000.0000000 000 0O0D0D0bOO0DO0oO0O0O0obDO0bDOOODOOOoDOoDObLO
oooooooo?0000000000O0DOO0O0DOOO:

1. PyType_Ready () 00000000000000000000000O0O0

2. 0000o0ooooobbooboo0oboo0obDoooboOooboOobbo0bObOoUUoDUooDoOog
booobooboooboobobooooobooooogan

ugbbooboabooboboobuoobbooboobobooboobooboobbobobooboan
gbooobooboobooboboobooboobooboobobbooboo

PyType_Ready () U0 ODOOOO0OO0ODOOOODOODOODOOODOOOLOODLDOOOO30ObOObDODODO
0000000000000 000O00DO00D000 descriporyD000O0OO0DOOOOOOOOOODOO
000000000 0oDoooOooD0ooo0o0ooooDOooDooD0ooDO0oDO0DbOOo0oDO0oOOoDOooDOooOn
oooobooo30b0obo M MLLO00O0bOO0O0bOo0ooooboboooobboobDobobooooDbo
U0D000D0000000 tp_getattroOO tp_setattrod NULLOOUODOOODOOODOOOO
goooooboOoooooboooood

000d0o0oooOoO0o000ooooO 3000000000 oooooaa:
struct PyMethodDef +tp_methods;

struct PyMemberDef xtp_members;
struct PyGetSetDef xtp_getset;

tp_methods O NULLOOOOOOODODO pyMethodDef DO OOOOOOOOOOOO0OOOOOODO
gbooboobogbgoboboboobboobooboobooan:

typedef struct PyMethodDef ({

char «*ml_name; /+« 00000 #/

PyCFunction ml_meth; /= 00goono =/

int ml_flags; /* flags */

char «ml_doc; /+ docstring */
} PyMethodDef;

bbooooboboboooobooboboobooooboboooooooboobooooobOobooo
gboboobOobooboooobobooooobobooooboobooboobOoboboooboOoboOobn
O entine) OO0 0000000000 O0D00D00O0D00DO00 ml_nameO 00D sentinel D000 O
ooooooiNvLLOOD0OODbOoooooo

0000000000000 0O0000O00O00O00O00DOO0ODbOO0ODOODOOOODbOOOObOOOO0On
gbooOoboocooobobooobooboooboboooboooooboooooboOoboboooOoDbn
gooooboooooboboboobooboooobobooooobooo:

typedef struct PyMemberDef ({
char *name;
int type;
int offset;
int flags;
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char *doc;
} PyMemberDef;

U0000bOO00bO00b00000000000 descripiory100000O00O0DO0OO0DOOODOOODOO
00000000000 0b00000000 typeOO00O structmemper. hOOOOOOOODOO
oobooboooboooboobooooDobboooO0 pythonOD 00000 COOODOOODOODO
Uobooboooooonn flagsbOoobooboooooobooboooooooooon
obooooobooooon

U000000000 structmember . h 0O O0O0OO000O0000O0O0ODOOOOORDOOOOODO
goooogo

Constant Meaning
READONLY oooooooooo
RO READONLY OO O QOO

READ_RESTRICTED OO0O00dn (restrictedmode) OO OO ODOOO
WRITE_RESTRICTED | OOODODO (restrictedmode) DO O OO OOO0O
RESTRICTED 00000 (estrictedmode) D 0O D ODODOOOOOOO

tp_members U000 O0000D0D0OO0O0D0OO0OO0OO0ODOOOODOOOO0OODOO0ODODOOODOO
O0000ooooDo0o0O000000oo00o00o00o00obDO0O0Ob000000 doestring 0D
oboobOoooobobooooboooOoboooooboooOoobooboOobono APIO0OO0O0O0O0oonn
0000000000 0b0ob00o0b0b000_doc__ 000000 docstring0 000000

tp_methods 000000000 0O00D00DO0 name 000000 NULLOOOOOODOOOODODO
gooo

gboboooOoboooooon

uboobuodabuoobdibi chars 0000 o0Oo0Ooooo0bog0bOnamed00onoooogn
O00000000 char»000O0O PyObject- 00000000 DO0O0O0ODOOOOODOO0OOOODOO
OO00000000000000000D0 Python22000000000000D00C00O00DDOOOOD
obobO0boobooboo20000000000000000000DO000000000A0 Python
gbooobooboobooboobobooboboobbobobooboboobooboboobbobbobbobbon
gbobooboobooobooboobooooboobobooobooboboobooboobooooboOobOoobn
gooooo

tp_getattr 00000 0goooooboobogbooobobobooboaobobooobooaooan
U__getattr__ () 00OO0OO0OO0D0O0OO0ODOOO0ODOOO0ODOODOODOOODOODDOOO

J0o00oo0obo0oboo0obo0ooood Obob0o (D000 newdatatype_getSize() O
newdatatype_setSize () UO0O0O0OOQ@) UUOODODOODODOOODOOOODODOODODODOOOOO
000 GUDOO000D000Db00D000 getatr DO O 0ODOOD0OOODOODOODOOOOODOOOO
000000 tp_methods OO OOO0DOOD0OOODOOODOO

oooooooog:

static PyMethodDef newdatatype_methods[] = {

{"getSize", (PyCFunction)newdatatype_getSize, METH_VARARGS,
"Return the current size."},
{"setSize", (PyCFunction)newdatatype_setSize, METH_VARARGS,
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"Set the size."},
{NULL, NULL, 0, NULL} /+ 000 =/
}i

static PyObject =
newdatatype_getattr (newdatatypeobject xobj, char xname)

{
return Py_FindMethod (newdatatype_methods, (PyObject =)obj, name);

}

tp_setattr 000000000 0OOOOOOO __setattr__ () OO0 __delattr__ () OOO
Jdddddooooooooooooooooobobobobobobobobbobobo300000o0oo0ong NULL
00000000 ooooooooooooo0ooDoodoDoooooooooooooooooon
tp_setattr D00O0O0O NULLODOODOOOOO

static int
newdatatype_setattr (newdatatypeobject xobj, char xname, PyObject =v)
{

(void) PyErr_Format (PyExc_RuntimeError, "Read-only attribute: \%s", name);
return -1;

224 O0000O0O0OOOO

cmpfunc tp_compare;

tp_compare 000 0000000000000 O0OO0DOODOODOODOODODODOODOOOODOOONO
0d0d0o0o0oDo0oooo0oo0ooooooooooooooooooooo@oOooooono
JO0000dPyObject_Compare () OO0 PyObject_Cmp () O0UO0OU0O0OOU0OOOUOOOOOOOO
0000 PythonO cmp () OODOOOODOOOOOOODOODOO)DOOD _cmp__ () OODOOOOOO
0000000000 bl 0 opj20 000000000 -1000000000O0O00O0OO0 OOOOOO
Oobjl0ohj20 000000000 100000000000 @I ODO00ODO00ODOODOOOOOODOO
0000000000000 000DoD0 python220000000000000C000O00O0O0OOODO
0do000dD0o0do0oDOoUoooooooooooooon)

tp_compare 000000000000 O0OC0O0DOOOOOOOOOOO0ODOO0ODOOOOOOOOOODO
0000000 pyErr_Occurred() UOOO0OOO0OODOOO0O0OOODOOOOO

ugbooobooaboodn:

static int
newdatatype_compare (newdatatypeobject * objl, newdatatypeobject * obj2)
{

long result;

if (objl->obj_UnderlyingDatatypePtr->size <
obj2->0obj_UnderlyingDatatypePtr->size) {
result = -1;

}

else if (objl->obj_UnderlyingDatatypePtr—>size >

obj2->obj_UnderlyingDatatypePtr->size) {

result = 1;

}

else {
result = 0;
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}

return result;

225 0000000oooooood

Python 0O 0OOD0OO OODOO" OOOOO"0O0O0O0OO0OOOOOOOOOOOOOOOOOOOOOO
Uo00oobooo0dabstract DOOOODOODOODO

O0000oooooooboooooOooO0oO0O0PythonOO0O0O0000O0DDOOOOOOOOOOOODDOD
oboboooooboooobOooboooboobooobooobooobboOg pythonOO0O0O0OO0O0O0O0OO0O0DOO
goooooobooboobooboboooobooobooooooobobooboobDobobbobDOoDbOobo
oboooboobooboooboobboooboooooooobbooooobooooboooooooo
gboboooobooboooboobobooooboobobooooboobooboobooboooooboOoDboOobn
oobooobooooboooboooobooobooobobooboooobooboboooboooboobooobooboOoa
gobooooooooooooboooo@oobooboooooobooobobooooboooo NULLDOODO
boboobooboobooboobooboboobooboboooobooboobooboobobooboOoboobn
oboooboooooobooogog)

PyNumberMethods tp_as_number;
PySequenceMethods tp_as_sequence;
PyMappingMethods tp_as_mapping;

000000000000 oooooDodoooo0oooooooooDoooDooooooOooooon
0 CO PyNumberMethods 0000 PySequenceMethods 0O OO0OOO PyMappingMethods O
00000DOO00DOO000O0O00000DO0O0O0OOO00DbOO00DbOO000O00DO00oDoOOoDoOOooDOOon
OPythonOOODOOODOODO ObjectsDOO0OODOODODOOODOOODOO

hashfunc tp_hash;

gbobobobodobobobobobobobobobobobobobbobobobobobobobon
gbooobooboobon

static long
newdatatype_hash (newdatatypeobject xobj)
{
long result;
result = obj->obj_UnderlyingDatatypePtr->size;
result = result * 3;
return result;

ternaryfunc tp_call;

ubobgobobooboboboboooboboboboboboobobobobbobobol objl
OO0oooooDoOoOooooDDoOPythonOOOOOO objl(fhello’) OOOOOOO0DODODO tp_call
gboooboooooon

goooo30000b00o0g:

1. argl 0000000000000 00000000000000000000000000000
0 objl (‘hello’) 000D argl O ob31 000000
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2.0arg2 ODDODODO0OODDDOOODDODOOODDODOOODOODDODOOODDODOODODODODO
PyArg_ParseTuple () DOOOOO

3.arg300000000000D0O0OO0ODO0ODONULLODO0ODOOODOOOODOOOOOODO
000 pyArg_ParseTupleAndKeywords () DO 0O0O0O0O0O0O0OOOOOOOOOOOOOOO
0d0ooo00o0obooobooo NULLODO0O00O00o0ooobooobobooboboooboo
0000000 TtypeError 00 0ddooooog

OO0000cdlDODOOODOOOOODODODOOO

/+ call OOOOOO
* objl : 00O0O0O0OODODOOOOOOOO
* obj2 : 000000OO0DO0OO0ODDOODODDOOOODODOOO 30000O0DO0O
*/
static PyObject =
newdatatype_call (newdatatypeobject xobj, PyObject xargs, PyObject =xother)
{
PyObject =xresult;
char xargl;
char xarg2;
char xarg3;

if (!PyArg_ParseTuple(args, "sss:call", &argl, &arg2, &arg3)) {
return NULL;

}

result = PyString FromFormat (
"Returning —- value: [\%d] argl: [\%s] arg2: [\%s] arg3: [\%s]\n",
obj->obj_UnderlyingDatatypePtr->size,
argl, arg2, arg3);

printf ("\%s", PyString_AS_STRING (result));

return result;

/« 00000 2.2 00000 =/
/+ Iterators =/
getiterfunc tp_iter;
iternextfunc tp_iternext;

ooboooboooboooboobooboooooooboooooooooooobO@ooooobooooDo
gooooooooo)boobo@o:00ooboooobooooobobo0booOoobooDH)oDboOoDo
000000000000 tp_iter000000000O0O00O0O00O0ODtp_iter0oooonOn
U0000000000 tp_iterd tp_iternext 000000000000 O0O0O0DOOOCOODOAO
oboooooobooboboooooooooboboooboooobobooobooobooobOobooon
gooooobooobooboonNLLODO0O0O0Ogooooo

uboooooooboboboooooonboboD tp_iterdbobobooooooobOOobOonOn
oboo0ooooobobooboooooboboboobooooooooboobobooooobOOobooon
gooooooobooobooobooogobooooboobo@uobboboobboooDOo)bobbobo
uboboobooobooboobooboooobbo@wooobooboooboooobO)oboobooooobo
Ubob000ooOo0obOo0obOooboob0o0ooO0oboo0obbo0obb0nO tp_iternext 0000000
obooooOobooooboboooboobooooobobooooboooboooogoo

gbobobobboboboboboboboboooooooDObD tp_itergbobooooooon
uoboobooboobo@boobooboobooboOobo0oubo0onn tp_itergdnn
U0000)0 tp_iternext 000000000 DOODOOOOOOCOOOOOOOOCOOOOOOOO
gbobooboboboobobobooboboNLLODO0Db0ODb0ODb0O00StopIteration OO
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gbobooooboboobooooboboooooboboooooboobooboobooboboooOoDboOoDbo
ooooooboooobo A NvLLOODOO0oooooboooo

2.2.6 000 (Weak Reference) 0 0 00O

PythonO OO OOOO00ODOOOO0ODOOOOOODOOOOODOOOOOODODOOOODDOOOOOD
oboobOobooooobooooboobooooobooooboobooooooo

gboooboobobbobooboobobbobodbOoDb pyobjectx000O00O0O0DOOO
boboobobooobooboooboobooobooboboooooboooANULLOODbO0O0O0onbOoobo
U0000D0000000D00 tp_weaklistoffsetUOOOOOOO0O0O0O0O0O0DOO0O0O0ODOODOO
uboabuodgboooboobobooaobbooboooboobooboobaob:

typedef struct {
PyObject_HEAD

PyClassObject *in_class; /+* The class object #*/

PyObject *in_dict; /#+ A dictionary =/

PyObject xin_weakreflist; /# List of weak references x/
} PyInstanceObject;

bbooboobooooboooobooboooooboooobooboooooa:

PyTypeObject PyInstance_Type = {
PyObject_HEAD_INIT (&PyType_Type)
OI
"module.instance",

/* Lots of stuff omitted for brevity... */

Py_TPFLAGS_DEFAULT, /* tp_flags */

0, /* tp_doc */

0, /% tp_traverse */

0, /+ tp_clear =/

0, /% tp_richcompare #*/

offsetof (PyInstanceObject, in_weakreflist), /* tp_weaklistoffset =/
bi

gboboobobooobooboooonNLLODOO0o0oooooonog:

static PyObject =
instance_new () {
/% Other initialization stuff omitted for brevity =/

self->in_weakreflist = NULL;

return (PyObject =) self;

gobooobooooooooboooobooooooooobooooobobooobooobboooboooooDn
oobooooooooooobooobooboobooooooooobo NULLODOOO0Oooooooo:

static void
instance_dealloc (PyInstanceObject =*inst)
{
/+ Allocate temporaries 1f needed, but do not begin
destruction just yet.
*/
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if (inst->in_weakreflist != NULL)
PyObject_ClearWeakRefs ((PyObject x) inst);

/* Proceed with object destruction normally. */

227 0000000

ubobouoboobobooboboooob ogbooouobobobooboobobobooobooo
O0ooo0oo0o0ooboO0oo0ooobDoOOo0o0o0ogon Pythond include 00 O00OO0O0DO0O object.h
OO0000o0000oDO0O0o0oooOooOb000 pythonODO0O0O00ODDOOODOOODO

0000000000000000000000000000000000000000000: PythonO
000000000000000000000000 Objects0000000000COO00OOOO
0000 tp_ 00000000000 0000 (@O00 tp_print 00 tp_compare 0000)000
0000000000000 000000

gbdoudodoouoboodouooobodob oo oo UobobOoooonb
PyObject_TypeCheck () DU0OU0O0OODODODOOOOO0OODDODODDODOOOOODOO:
if (! PyObject_TypeCheck (some_object, &MyType)) {

PyErr_SetString (PyExc_TypeError, "arg #1 not a mything");
return NULL;

oo
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030

distutiis 000 COO0O C++ 000
oot

Python 1 4000000000000 00O0OO0OOOOO0OOOOODOOODOOODOODOOOOODO
O000o0oDo0o0O000o0oooObO00 unixODODOOOO0O0OO0ODOO0OO00O0O0Python2.000000
OO0 @OO00 MakefilepreinOOO SeupO 00000000 DODO)0D00OO0O0O0OOCOODOOOOOD
oo0bO0o0bo0oo0oboOooboobbooboboobDbdistutils 0000000000 DOO0OOO0OODOOO
gooooo

distutils 0000000000000 DODOOO0O0OO000OO0O0O0O0distutils000DO0O0O0OO0O0ODO
O0000000 Python2x OO distutils DO O0OO00O0 Python1.500000000000000000O
distutis 0000000000000 OO0ODOOO0ODOOO0ODOOO0O0OO0OODO0DOO0O0DOOOoDOODO
bobooboboooboobooooboboooobooboooon

distutils OO OOO0OO0O0O0O0DODOOOOOOO0O (driver script) D 00 setup.py DO0O0OOOOO
setup.py 0000 Python O OO DOODOOO0O0ODOOOOOODOOOOODOODOOOODODOOO:

from distutils.core import setup, Extension

modulel = Extension (’demo’,
sources = ['demo.c’])
setup (name = ’PackageName’,
version = 1.0,
description = ’'This is a demo package’,
ext_modules = [modulel])

00 setup.py 00000 demo.c 0000000000000

python setup.py build

Jo0odd0d0d demo.cOO0O0O0OO0OODO demoOOOD0DDO0OO0OOOOOODO buildODOOOOO
0000000000000 00Ubo0dd puild/lib.system0 000000000
0000 demo.sol demo.pyd U0 OOOOOOOOOOOOOOONO

setup.py 00 00000O0O0O00D0O00O0 setup000000000O0O0O0COOOOOOOOODOO
ubboobobooboogboobboobbobbooboobooboobooboobobooboboan
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gbobooboobobobooooobooboboooooboboboooooooboboooobOOoboOoon
Python OO DO OOO0O0O0OO0O0O0O0OOOOO0DOCOO0O0DOO0O0DOOOO0O0DOOO0O0O0OO0ODOODO distutils O
U000000000 distutils-index D0 00000 distwtils 000000000000 0O0O0O0O;000
boboobobooooboboooooboooooaga

Ub000oo0o0oobOoobo0obO0o0obOb00b00o0bO0o0nn setup() OO0OO0OO0OOOOOODOOO
UooboDDbDO0O00 setup() O ext_modules 0000000000000 DOO0O0O0O000DOO0O0OO
ExtensionU000000000000O00O0O0O00COO00O00 demoOOOOOO0OOOOODOOO
oboboobO0oboooobobbod demo.cObOU0OOO0ODOOOOOOO0ODOOOOODOODOOO

ubbobobooboobooboaboobooboobbbooboobooboobooboban
gboogobooboobooboobobooboboobbobooboobooboobo

from distutils.core import setup, Extension

modulel = Extension (’demo’,
define_macros = [ ('MAJOR_VERSION’, ’1"),
(" MINOR_VERSION’, ’0')],
include_dirs = [’ /usr/local/include’],
libraries = ["tcl83’'],
library_dirs = [’ /usr/local/lib’],
sources = ['demo.c’])

setup (name = ’'PackageName’,
version = 1.0,
description = "This is a demo package’,
author = "Martin v. Loewis’,
author_email = 'martin@v.loewis.de’,
url = ’"http://docs.python.org/extending/building’,
long_description = "'’

This is really just a demo package.

rrr
4

ext_modules = [modulel])

Ubob0o00b setup() DOO0DOOO0OOOOODOODOOOOODOOODOOODOOODOODDOODO
boboooobobobooboooboboooobobobooooboobobooooobOoboon
O0o0o0ooDoO0o00oooDbOoO0o00ooDObO0oO00oooDOOo0000oODO0O0000DOdistutils 00O
gboobooobOoboooboobOoboooboooboooboo0oUnixOobooooooooooono
goooooooooobooooog:

gcc —-DNDEBUG —-g -03 -Wall -Wstrict-prototypes —-fPIC -DMAJOR_VERSION=1 -DMINOR_VERSION=0 -I/usr/lo

gcc -shared build/temp.linux-i686-2.2/demo.o -L/usr/local/lib -1tcl83 -o build/lib.linux-i686-2.2

0000000000000 00000000D0D000;distutilsD0000 distutilsDO0O000O00O0ODO
oooooobooooogon

31 0000000000

gbooobooboobooboobooobobbobbobooon

gbobooboboooobobooobooboooboobobooobo;ooog
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python setup.py install

ooooogo
gbobooboboooooboooobobooooboob;bobn

python setup.py sdist

gooooga

obobo0oooobOoboboboboobo0ooooboobOobO0b0obO0; 0000 MANIFEST.inOO
oooooon;b0b00 distutils 00000000 ODO0OO0OODOODO

gboboobooboobooboobboobbooboobuoobooboobboooboobOoon
ooooboooboobuooboobooboobo
python setup.py bdist_wininst

python setup.py bdist_rpm
python setup.py bdist_dumb
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040

Windows O OO COODO C++ 00O
oot

O0D000 Windows 0 OO Python DO O OO0 OO Microsoft Visual C++ 0 00000000 OOODOO
gobooboooooooooobooboobooboobooboobOoobOoobOOoOobOOooDOon
OO00000OPythonO0ODODOOODODDOOD WindowsOOOOOOO Unixd WindowsOOOODODODO
oboooboobooboobobobooboboooob Unixg0OOoOoOO0ObOO0OO0OOO0DbObOOO0O

0000oooooooo0Oo0Oo0o000000ooooogo distutils D00 O0OO0OO0OO0OO0O0OO0OOOOO0O
0000000000000 00O0Python 0 OO0 ODOO0OOODOOD COOOODOOOODO;O00ODO
Microsoft Visual C++0 O O

OOob0: OO00booOpythonODOODOOOOODOOOODOOOODOODOOOODDDODOOOODODO
gobbooo0o0oboo0obobOoxyOoooooooooooooboooobogyyxr 0ooaon Python
obooooOoboooobooboooyy oboboobOoboo0oooobobO0o00g Python221000
gbooobgxyooooo 22000000

41 00 DO0O0O0OO0OOO

Windows UOO0O0ODO0D00000000UnxO0O00O000DdistutilsO0O0000O0000OO00O0ODO
O00000ooooooooDOOo0O0O0O0000dswtils0000000O0O00O0OODDODOOOODOD
O0000000;distutils 00000000000 O0000O0CO0O0OOO0O00O0ODDO O Odistutils-index
oobooooobooboco c+H+Uooooo python D00 000000 DOOODOOODOODOODO
gooooga

oobooooOooobooobOooboboobooobo0ooobooooboobO0oooboOon0 pythonOOOOOODOO
OPythonODOODODOODOOODOODOODOODOOODOODDO Microsoft Visual C++ “Developer Studio”
oooooooo;0obo0000000 ve++ooooo71oooooooooogoooooooD
obooooon ve++OoooOddPythonOOOOOOOODOOOOOOOOODOO VC+OODOOOO
oboobOoboooboooobboooboboooboooobobOPythond O OO0OO0OOOOOOODOO
0000 pC\example_nt\OOOOODOODOOOO
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1. 000000000000 —example nt 0000000 PCcO0OOODOOODOOODOOODOOO

oobOooobooobopCcO0O0b0O0OO0ODOOO0ODOOO0OOOOOODOOOOOOOOOOOOOOD0OO0
O0b00o00boobobo0oobb0O0Obexample_ nt 0000000 PpcODOOOODOOOODOOO
ubooooooboobobobobuobobdgbdlexample_nt 0 PCOOO Include 00O
oobooboooooooooooooobOOoobOooobObOoobOOoooboOooboooobooOooon
ooooo

.0ooooooooob —ve+ooo oooO0O 00000000000 O0DODODOODODOO0O0OO

U0 @obotd -000000000N 0000000000000 example nt 000000
O00000 00 example.slnO0000MMOOO0OOO0OOO0OOO

.00 pLLOb0fdb00 —oooobobooboooobooobooboboooooboooboooDoo:

.goooooobooboooooooooooooboobuob0b0 00000000 00000

ubogbooboobboobooooboboobobobooboobobooboabaoobg
v+ Ooooooopooooooooboooo

.DLLOO0O0O0O0O0 000 00000000000 O0OOO0OO0O0OOO0bOObOO0Ob00O0OO

0000000000000 b0000000D00000 pebug OO ReleasedOOOOOOO
oooobooogoboo

.0o0obdobobo  bLLObO0b000 —OOoO0obooboooOobOoboboboooooooboonoog

O0example_nt\Debug OOOODOOOOOODOOOODOODOODOODOOOOODOOOOOOO
O0000ogooOo(c>0obos0dnnooonooon >>>0PythonODO0OOOO00O;0000
0000000000000 0oo0ooo0oo0oooooooooooooooooon
a):

C>..\..\PCbuild\python_d

Adding parser accelerators ...

Done.

Python 2.2 (#28, Dec 19 2001, 23:26:37) [MSC 32 bit (Intel)] on win32
Type "copyright", "credits" or "license" for more information.
>>> import example

[4897 refs]

>>> example.foo ()

Hello, world

[4903 refs]

>>>

O0o0o0oDoO0o0oooD!'0DoO000Db0O0 PythonOOOOOODOOOODOOOODOOOO

.ooobobooboobobtb —booboboobobboboobooboboooboaan

00000 chooobooooboobooooooboooboooboobooooooooooon
gdbobooobodbbooobbooobbooobboobooDbboobDboobboon
000000bO0b0b0O0 —0b0b0O0000 initspam() DOOODOO0OO0O spamdO0O
O0000 import OO OO0 initspam() DOOOOO "spam" OO OO Py_InitModule ()
0000000 (@MODO00D00DO00D0000b00D00o0DOnDg example.cOOOOO0O
dooooboooHobooooobooodoog spam.cO000 spammodule.cOOOOO0OO0O
0000b0b0o0bob0oo0b00o0obOo0bU0U00d spam.pyddO000O0OO0ODOOO spam_d.pydU
00000000 .pyd000OD0ODOODOOOODOODOODOODO spam.d11 0000000O00O0DO0O0O
000000000000 00000O000000bO0O0O 25000.0000000000D0000O0::

8. example.dswl example.vcprojUOUOOOODO spam.» 00000 0OO0O0OOOOOOOOO
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9. J00bO0000obO0oboobo;o0b0ob0oboOooo

00000000 example_nt\example.def U spam\spam.def 000 0O00O0O0OOO0O0O
spam.def 00 00O0O0O0O0ODO ‘Initspam* 00 00O0O0O0OOO0O0OOOOODOOOOOOOOO
Uo0b000b0odd spam.def 00 000OO0DOOODOOODODODOOOMUObDOOODOO
00oO00o0b0bO0obO0obO0ob0o0n .defdb0obobOo0ob0obOob0o0obobUoobobo
/Jexprt:initspamU 000000000 0O0O0O0OO0O0O0O0O0OOODOOOOOOODOOOOOO
gooogoo)o

10. 0Oooooooooobooooboo —0bo00 -0000 000000 O0OOOOOO0ODOO0O000
O00o0ooobO0bo0obD0b0oob0obobO VVisual C++000000/MWin32/Win3200000
O0000000 (spam) D00 MOO00O0OOODOODOD spam00000000O00OO0O0OO
O PythonDOO0DOO0OO0O0O0D0OO0O0DODOOODOD IncludeDOO0 PcOODOOODODODOOO
oooooOO0)ooobooboooobomoocooobooooon

Ubob0obO span.def 0000000000000 0ODO0ODOO0OOODO0OO0 -00000DO
oobooooobobooobooomoboobooobOod ».»0000 spam.c U spam.def
gboogooKOOoooooooO@ooboooooobooooooooo)o

ooboo0 —-spam 000000 DO0O0ODOODOOOOOOODOOODOODODOOODOO
oooboo0ooooooboobo0o0oooooooooooooDobo0oOooooooDg e+
gboooboooobooboooobobooooobooooboOoboooobOooog:

..\Include, ..\PC

gbobooboobooboboboboobobbobobooboobooboon
tbo@moboobooooboboooooboboo

..\PCbuild

ooboooooboooobob boboooooboooobooboooogo
oooobobooobooboooooobobooooobooo:

bobooooooooboobOoobO boob boobOoooOo0o@mooboooooboooonboon
O0bO0o0oO0b0obO0o0oO0mooobooooboo0ooooo0o0obO0dl pythonxy.1ibOOOO
goo

gboooboooboooboooboobooob boobomooooooooooboboooboon
000 pythonXy d.1ib 000000000 C/C++00000000000O000O0DOO00ODOO
obooobo0ob0obooobooboobooooboboboooobo  pLLO0bOO0OO

gbobooobooboooooobo ooob bobooboooooobooooboobooboo oo
ooooboooo pLLOO0Ogoonon

gboooboobooboobobooboobbobobooboob:

PyObject_HEAD_INIT (&PyType_Type)

gboooboobooboooog:

PyObject_HEAD_INIT (NULL)

gboooboobooboobobooobbobooboobooobon:
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MyObject_Type.ob_type = &PyType_Type;

OO0o0o00O0Db0000oDbOon pythonFAQUO 300000000 ODOO

4.2 Unix 0 Windows OO OO

Unix 0 Windows DO OO D0OOD0O0OO0O0ODOODOODOODOODOODOODOODOODODODOODOOOOOO
gboboooobooboobooboboooobooboboooooboboobooboobobooobooboobo
ooooo

Unix00OOOO0OOO0OOD (.sop0b0oooobobooboooobooboboobbooboboboobn
boboooooboobooboooooboooboobooboboboboboooooooooobooobooono
gboboooobooooooboboooooboboooobooboobooboOoboboooboOoboOobn
oooooOoboooobboooobobooooboboooooo

Windows O OOOD0OOOOOO0OOO (.d11)DOD0O0ODOODOOOOOOO (dangling reference) O O O O
0d000Doo00ooodoooo0ooooo0oo00ooooo0oooooooO DLLOODOO
0d0000000oo00oo00o00Doo0oDOo0DoO0Do00oO0U0DOoUOoDoDoOUDoOOD; Do
0000000000 DLLO0ODO0DOO00O00D0000000D00O00o0oooooooDooono
o0ooooDooooooooooood

Unix 0O00O0O0O0O0O0O0O0O0O000O000 (.a)0O0000000 .a00000000000DO000O
oob0 (.o000b0obooobobooboobooboo0oobooon (.sopgbooboobooDbo
bobooboobobooooooboboooooobobooooobobobooooobOobooo
obooboooobooboobs;bo0ob0o0oboobo0ooobooobOoobOOooobooOooboOooDn
obooooobooooon

Windows D0 OO0O0O0O0OOO0OOOOOOOOOOOOOOOOOOOODODOODODODOD@mOobDO
Jdib00000000)WOO0OO0O00000 UnixOOOO .a000000D0000;00000000O
oboooobooboboooboooobooooooobobobobobooobOoboboooooboOoboon
gobooooobooD pLLooboooboooooooobobooboobooboboobobooboooboooooDo
boboobooobooooboobooooooooboobooboooooobpLLOOo0obOOoooonDn
boboobOoobOooooboobooob bLLoboooooooooobooobooboobooobn
ooboooooboooboooooboooobooobooobo bLLObOoboooboooooobooooonn
ooooboooDbDLLOOODO0oo0oooooboono

OO0ooooOo0o0ooooo0oBO CcOODOOOOOOOOOO0O0D AODODOOODOOUNxOOD
A.allB.soO Cc.so0000O00O0O0O0COODOOOOODOOOOOO;000000000O0O00DOAO
gobooooooBO CO0U0DOOO0DOOO0O0DO0O000U0DOO0O0 WindowsDODO A.d11 00O
0000 A.1ib00000DOOO0BO COOOOOD A.1ib0000D00 A.1ibDOODOOODODOO
gboooo0O;00 A00bO0obooooboboooooboooobobooooboooooboOooboon

Windows 00000000000 00D0O00O import spamO000000000O0; 00000000
speam D 000000000000 DO0ODO0OO0OO0O0OO0OOOOOO0OO0OO0ODOOUnixO0OOODOO
U000 0o0dbObO0On0 from spam import ~0000O0O0O;00000000O00OO0O00ODOOOOO
ooood
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43 DLLOOCODOO

Windows 00 O Python 00 Microsoft Visual C++0 0 00000000;00000000000000000O
Uo0o0oooboooooognD BorlandODODOOODODOOOOOHODOOOODOOOO MSVC++ O
goooogo

Windows DLLOOOOOOOO pythonXy.libOOOOOOOOOOO0OOOO0O0O0O0O0O0O0O DLLO
spam U ni(spam 0000 COOO0O0DOOOOOOO)OOoDOOOoOooOOoOoooooooooooooo:

cl /LD /I/python/include spam.c ../libs/pythonXY.lib
cl /LD /I/python/include ni.c spam.lib ../libs/pythonXY.lib

00000b00b0bObO0O00Od: spam.objd spam.dl1 000 spam.1ib 000000 Spam.dll
00 (PyArg_ParseTuple () DO0O0O)Python DO D OOODOOOOODOOO pythonXy.libOOO
OO0 Python OO DOODOOOOODOOOOODODO

0000000000 ni.d11(000 .obj0O .1ib)J00000O0O0O00O00ODO spam O Python O O
gbooboodoboobgobuooboooobbobbooboon

oooobobooOOoO0o0o0oO0o0ooo0oOoooboo0o0oooooOOoOooobooDOoOooboOon (Python
0000000) 0000000000 b000Db0b00o0bDO0Od void _declspec(dllexport)
initspam(void) O PyObject _declspec(dllexport) =*NiGetSpamData (void) OO OOO
_declspec(dllexport) DOOOOOOOOOOO

Developer Studio 000000000000 O0DOOO0COOO DLLOODOOODOOODOODOOOOOD
ook oD ooooooobobooooboboooooboboooooboomoooboobooooobooobn
goboobomooooobooobooooooboboobbooooooooooooobbbobooooDo
msvertxx.libO0O0OOOO0OO0OOO0O0OOOOO0OOOO
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050

OO0O0000ooodoodd Python OO
HEEEN

Oo0ooo pythonOOOODOOO0OOODOOO COOODOOOOOD PythonODOOODOODOOODOODO
oboooooboooboobbooobooooboooobbooob:-oo0boobobOOo cc++0uooo
o000 pythonOOODOOOOOO0OCOODOOODOOODOOOOOOODOOOOODOOOOOOOOOO
gbooooobobochOcCc++OoOoogD pythonOOOOO0O0O0OODOOO0O0O0O0DOODOOOOODODOO
ooooogo;o0go python 0000000 ODOODOOO0OOODOODOOODOODODOODOODODLO
O00o000oooobo0o00ooooooooooDooo0o0 pythonOD0OO0OOO0DODOOOOOOOD
oboooooboooooboooooono

Python DD ODOOO Python DD O OO ODOODODOOOOODOODODOOODODOOODOODOO
PythonOOOD0OO0O00OO0O0D0ODOOO0O0OOOO0O0OO0O0DOO0ODOOODOO0O PythonDODOOOOOOD
o000 PythonOO000O0O0O0O0O0O0O0DO0O0O0O0O0CODOODOO PytheonOOOOODO —O000O0OO
Ub0oooobDoboooooDoDbO pythonODOD0OODOOOOOOODOODOO PythonOOODOODODO
b —o0boobgobooboboo

U000 PythonOOO0OO0O0O0O0O0DO0O0O0O0CODOCODOOODOOODOOODOOODOOOOOOCOOODOO
obooobooboooboboooboboboobobOpPython0 0000000 ODOOOOODDOODOODO
O000D0 py_Initialize() ODOOODOO0OOODOODOOODOODOOOOOOPytheonOOODOODO
boboooobooboboooobooboobobooooboobobooooboboooooobOoboOoobo
obooobooooonboon

ooooboobobob0ooooboboboboboboooooOog: python DODOOOODODO
PyRun_SimpleString () O000Ostdio D00 000000 DOOO0ODOOO0 (D0ODOO0OOODOOODODO
Ub000b0ooo0O0000ob0o000)0 pyrun_SimpleFile() OOOOOO0OOOO0OO0OODOOODOO
oooooOoboboooboboboooobobOpPython OO0 ODOOO0OOODOOOOOOODOOOOODOOO

Python 0O OO0 O00O0OODO0ODODOOOODOOOOODODOO pemo/embed/ 000 OO0OOOOOOO
O0e:

c-api-index PythonCO O 000000000 COCOO0OO0O0O0OODOOOOOODOODOOOOOOOD
oooobooboo
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51 00000000

Python OO OO0O0O0O0O0O0O0OOO0O0O0OOOO0OO0ODOOOCOOOOOOOOOOOODOOOOODAO
obooooopooboooooobobOo pythonDO0OOD0OOO0OO0OO0OODODODODOOODODODOO
gboboobobooboobobooobooboooobobooo

#include <Python.h>

int
main (int argc, char xargv([])
{
Py_Initialize();
PyRun_SimpleString("from time import time,ctimel\n"
"print ’'Today is’,ctime (time())\n");
Py_Finalize();
return 0;

OO0000DD0O00D0 PythonOODODDOOO Py_Initialize() OOOOO0OO0O0DOOOOOOOD
Python 000000000000 O0O0OO0OCOOOOODOODO py_Finalize() OOOOOOOOOO
ooboogb,0bo000bo0oobboobobobboobo0obooobPPython0000O0O00O0OODOOO
gobobooooboobooooobboboboobobooobbooobboooobbooobboon
PythonOOOODO0OOOO00OO0O0O0O0DOOO PyRun_SimpleFile() OOODOOO0ODODOOODOOD
obooobOobo0ooooboooobooboooooboooobooboooogooon

52 000000000000000O:00

U00o0o0ooooboobbooobD pythonO0000000D0O0O0O0O0O0O0O0O0DOO0O0DOOODOODOO
ooooooDoDO00 pythonODODDOOOOOOOOOOOOOOOOODODOODDDOODDOODOOD
gboboooobobooooobobooobooboboooobobooboobooboboooobooDboOobo
b0 coobooboboooboobobooobooboboboobOobooooobon

Pyhon 0O OO00OOOOO0ODOOOOODOODOODOOODOODOOODOOOODOOOODOOOODO
O0oo0ooobooO0o00oooooobo0o0oooobOOooO0o0oooboOoO0oDODOO000000n Python D
ocobbooboobooboooboobonooobobobooboooboon:

1. 00000 PythonOO COOOODOO
2. 0000000000 CcCcOobOobooobooboobooong
3. 0000000000000 CODO PythonOOOOOO
Python0 O OOOO00O0OO0O0O0DOODOOODOOOOO0OODOOOODODDOOODDOOO:
1. 00000 CcOO PythonOOOODOO
2.0000000000 pythonOOODOODOOOOODODOOOOODOODOO
3. 0000000000000 PythonDO O CODOOOOO

gbboobboobboobboobbobbobbobboobboobboobbobbobbobboboban
gooooooooooooboboooooooooobobobobobooooDobDoDbOoDbOo e
0000000000000 00O000000 PythonODOOOOODOOOOO
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OO00O0OO0OOPythonOO COOODOOOODOOOODODOOOODOODODOOOOODOOODOOOOD
gobooooboboooobooobooooooOoooobooobooooooooboboooboboOoooonn
ooboobooooooboobooboobooobooooOoobOo0oDOOoobDOooLOOoobOOoOoDOon

53 0000000

oboooboobobooboboobDOPython D0 O00O00OO0OODOO0OODOODOODOOODODOODOO
oooobooobooboboobooogbodpythonDOO0O0O0DOOO0OOODOOODOOOODOOOODO
b @obobooobooboooobooooon)o

Python OO OODOOODOO0ODOOOOOODOODOOOODOOODOODbODOODbDOODOODO:
#include <Python.h>

int

main (int argc, char xargv([])

{
PyObject xpName, *pModule, =*pDict, =pFunc;
PyObject =xpArgs, =*pValue;
int i;

if (argc < 3) {
fprintf (stderr, "Usage: call pythonfile funcname [args]\n");
return 1;

}

Py_Initialize();
pName = PyString_FromString(argv[1l]);
/#* Error checking of pName left out =*/

pModule = PyImport_Import (pName) ;
Py_DECREF (pName) ;

if (pModule != NULL) {
pFunc = PyObject_GetAttrString(pModule, argv[2]);
/+ pFunc is a new reference #*/

if (pFunc && PyCallable_Check (pFunc)) {
pPArgs = PyTuple_New (argc - 3);
for (i = 0; 1 < argc - 3; ++1i) |
pValue = PyInt_FromLong(atoi (argv[i + 31));
if (!pvalue) {
Py_DECREF (pArgs) ;
Py_DECREF (pModule) ;
fprintf (stderr, "Cannot convert argument\n");
return 1;
}
/* pValue reference stolen here: x/
PyTuple_SetItem(pArgs, i, pValue);
}
pValue = PyObject_CallObiject (pFunc, pArgs);
Py_DECREF (pArgs) ;
if (pValue != NULL) {
printf ("Result of call: %1d\n", PyInt_AsLong(pValue));
Py_DECREF (pValue) ;
}
else {
Py_DECREF (pFunc) ;
Py_DECREF (pModule) ;
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PyErr_Print ();
fprintf (stderr,"Call failed\n");
return 1;
}
}
else {
if (PyErr_Occurred())
PyErr_Print ();
fprintf (stderr, "Cannot find function \"%s\"\n", argv[2]);
}
Py_XDECREF (pFunc) ;
Py_DECREF (pModule) ;
}
else {
PyErr_Print ();
fprintf (stderr, "Failed to load \"%s\"\n", argv[l]);
return 1;
}
Py_Finalize();
return 0O;

000000 argv[1]1 0000 PythonOOODOOOOOD0OOO argv(2] 00000000O0OO0O0ODO
0000000000000 00 argv00000D0O0O0O0O0OODOOOOODOOODOOOOOODOOO
000 @O0O00000000 calOODOOOODO)YODOODOOO PythonOOODOOODOOODOOODOO
od:

def multiply(a,b):

print "Will compute", a, "times", Db
c =20
for i in range (0, a):
c=c+b
return c

obooooOobooooboobooon:

$ call multiply multiply 3 2
Will compute 3 times 2
Result of call: 6

oobooooboooooooooobo0ooobo0oobo0boooobobo0oOoDO PythonOO COODOO
0000000 00bOO0oOoDbObobOOobobOPythonJOODOOO0ODOODOOODOODOODOODOOODOO
ogooo

Py_Initialize();

pName = PyString_FromString(argv[1l]);

/+ pName OOO0O0O0O00O0OOODOODOO =/
pModule = PyImport_Import (pName) ;

oooooooooo

UbooopooboboobobobOol pyImport_Import () UOODOODOOOOOOOODOODOOO
Python 0O DOOOOO0O00D0OOOODODOOOO0O0DOODOO PyString FromString() OOOO0ODOO

pFunc = PyObject_GetAttrString(pModule, argv[2]);
/+ pFunc O0OO0O00O0O =/

if (pFunc && PyCallable_Check (pFunc)) {

78 050 000000000000 PythonOOOOO
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}
Py_XDECREF (pFunc) ;

O0D00O0DO0O000O00D0O00DOO pyObject_GetAttrString() OO0OOOOOOODOOODOO
gboooboobobooooooobobooboooboobobooboooOooboboooooobooDboobn
goooooobobooooooooboboooooooboooboooobobooboooobOobDobo
OO00000000oooDOPythonODOOO0DOOOOOOODOOODODO:

pValue = PyObject_CallObiject (pFunc, pArgs);

Ubob0obooobodpvalue NULLOOOOOODOOODOOOOODOOODOODOOOOOOODO
obooobOobooooobobooonog

54 000000 PythonO OO

oobooooooono pythonOO0D0OOO0ODOOO0ODOOODOOODOODOOODOOODOODOODOODO
O00oO00 pythonAPIDODODOOOOOOOOODOOODOODOOODOOOOODOOODOODOODO
gobooobooooooooobooobbooboooobooobooooboboboooboOooonn
obooooocoobOobobobobooooooooobOobobOobobobooooboooooona
obobooooobooD pywhon D0 O0O000O0O0O0ODOOODOODOOODOOOOODOODOODOODO
O0ooooooooooooDooo0oooooboobo0ooooDoboO PythonOODOOOOOOOOD
UbOOdOOPythonDODOODOOOOOOOOOOOOOOOOODOO (glue,0)OODOOOOOODOOOO
oooooobooooooon:

static int numargs=0;

/= J00boboooboboooboboooboooooon =/
static PyObjectx
emb_numargs (PyObject xself, PyObject xargs)
{
if (!PyArg_ParseTuple (args, ":numargs"))
return NULL;
return Py_BuildValue ("i", numargs);

}

static PyMethodDef EmbMethods[] = {
{"numargs", emb_numargs, METH_VARARGS,
"Return the number of arguments received by the process."},
{NULL, NULL, 0, NULL}

bi

00000 main() OO0D0O0D00O00O000D0O0DOO00DO0O0O0D0O0ODO Py_Initialize() OO0
gooood:

numargs = argc;
Py_InitModule ("emb", EmbMethods);

O000O0000 numargs 0OOO0OO0O0OO0OO0OOO0OO PythonOOODODOODODO emb.numargs () OO
o0odooobooboobboob0ooboobooboboboobog pythonOOOoOQd

import emb
print "Number of arguments", emb.numargs ()
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obooobooooboon

oobo0ooboooooooobboobooobo0oo0obo0ooDbo0o0nD APIO PythonOOODOOODOO
gooogd

55 C++000 PythonO OO OO

C++00000000 PythonO00ODOODOO,;000000000000D00C00000000O0 C++D
obooooooooo;oboooobooboboboboo Cc+whobocCc+H+o0ooooooobooooon
U0b00obD0o0oooboobooobooobooog pytheonO0O0O CHODOO0O0D0OO0O0DOOODOODOO
oood

56 0 00OODOOO0OO

PythonOOOODO0OOO0O000OO configure 0000000000000 0O0O0O0DOOOOODOOOD
ob0oo0oooobobooooonO PpythonOOOOOOODOOO0OOODOO PythonOOOOOODOODOO
goboooboooooobooobooobooobooooooobD unixgooooobooOOoO0DbDOOODbO
Uboooooooboobobdb (1ibpython.a)DOOOO0OOO0OO0OO0OOOO (.soUODO0ODOOOOOO
gboooO)ooooobooooboboooooboooooobooooobooboooooboooo

oboboooooooooboooooobobobooobobg pythonDOOODODOODODODOOO
gboboobooboobobooobobobobobooobobobooboboboobobobon
bobooboobooobooboobooooboobobooooobobooboobOoboobooobooboOoobn
oboooooboobooooboboooooboboooooboobooobooboobobobooboOobobn
goooon

boboobOoboooooobooboboobooooboboooooboobobooooobOoboOoobo
ooobd pythonOOOO0OO0OO00D0OO0OO0O0DOO0O0O0O00O0O0O0O0O0DO0OO PythonOOOOODOOODOOOO
gboooobooboooobobooooobooooboobobooobobooooobOoboon:

>>> import distutils.sysconfig
>>> distutils.sysconfig.get_config_var (' LINKFORSHARED’)
! -Xlinker -export-dynamic’

ubboobooboboboooobobooooooobooboboooobobobooooboobOoboon
U0000000O0O0O0OLINKFORSHAREDOOOOOOO PythonOOOODODOO MakefileOODOO
oboooboooooobon
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oooooobooog
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HEEEN

>>>

2to3

obooooobooboobooboobobooog pythonODODOoOOoooobDOobOOOOODOD
gboooboboobooboooooga

ooboobooooboobooboobooooboobooooboobooboobobooono @oboo opoo
OO0 [Dculybrace{ h DO O ODOOOOOOODOOOOODOOOOO

Python2xO 0000 Python3xO0OOOOO0O00DODOOOOOOOO0OODOODODOOOOOOO
OO0 (raverse) OO0 OO0O0OOO0OO0O0O0ODOOOOODOOO

2t030 0 lib2to3 00000000 O0OOOOODOODOODOOOOODOOODOOODOOD
OO00D000D0D0O0000 Tools/scripts/2to3 000000000000 2t03-reference O
ooooboooo

abstract base class (0 O 0O 0O 0O O O) Abstract Base Classes (ABCs U0 OO0 O O0) O duck-typing 0 00O

U0000 hasattr() DO00OO0OOOO0ODOOOOOOOOOOOOOOOOOOOOOOOOOO
000000 O00PythonODOODOODOODOO ABCsOUO(collectionsO0OOO0OOO)OOOO
O0Mmumbers 00 0000)OD0O00@EoO0D0O0O0O0OH)OOOODOODOOOOOODOOOabe O
ooooboobooboobD ABCOOUOOoooooooooo

argument (U0)0000000000O0O0OOCOOOOOOOOOOOOOOOCOOOOOOOOOO0

00000b0bObO0O000bboOoobooOogn (positional arguments, 0 : £(1, 2) 0DO00O00O0O0O
ooooboboo0o0oooooboboooooobooooooo)yooooooDbO (keyword arguments,
O00:f(a=1, b=2) 000000000000 O0DOODOODOOOO)OODOODOOOOOOODOOO
00000DoDOoo0o00o0o0o0bO0oooDOoooO0bOooOooDonoo0 «0000ooooooooaa
00doo0ooodoOoodoooodoD0bOoooooooooooDooooooooooooona
00 «+« 0000000000000 0000000O0O00O0O0O0O0d

oboooboooobooboooooboooobooboooooboobooboooooo

attribute (U 0)OODODOOODODOOODOODOOOOODOOODOOODOOOOOOOOOODOOOODOO

UboodbobOUOD0«00OD0OO0OO00OOODOOO0O0O0vebOO0OO0ODOOO

BDFL 0OOOOOOOO (Benevolent Dictator For Life) O O O O O Python O O O O Guido van Rossum O 00

gogd
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bytecode (UOOOOO)PythonODOOOOOO0OOOOO0OO0OO0OO0ODOOOO0ODOOOODOOCOODOOOODOO

Python 00O O0OOO0O0O0OO0OOO0OO0O0O0O0O0O00DOO0OO0DOODOOOO .pycO .pyoOO0OO
goooooooooooOooooogoooOoooo0oobOoooooo0ooooOooO ©o
ooooooooooooooOoooboboooobooboooooooo)yooooooooooobobooo
OO0000D0O0000DO0O00000000000 “00000 irtual machine)y> 30000 “O
000 (intermediate language)” OO 0 0O OO

class (000)0D00000000000000O0ODOOOOO0O0O0O0O0O0O0O0O0O0OODOO0OOOD

oooobobooobooboooooboooonbooboog

classicclass (D0 O00OO00OO00)object OODOOOOOOOOOOOOOOOOOODODODOD

(new-style class) D0 0000000000 00DOOOOO Python3.000000D0OO

coercion (000)00002000000000000000D000C0000O0DODOOO0OOOOOD

00000bDO00boobooonDO int(3.15) 0000000O0O0ODOO 3000000000 3+44.5
00oOdo0odooooooooo@odooooooooooooOH)ydooooooooooooa
000000000000 00000D0 TypeError00000000DOO20000000000
000000000 coerce00000O0OOOO0ODOONO 344.50 operator.add (xcoerce (3,
4.5)) J00000000O0O0OOoperator.add (3.0, 4.5) 000000000 OOOOOO
000o0ooOo0ooooooOo0ooooobOooooooOo0oo0ooooooooonDg 3+44.50
O00000000Ofleat(3)+4.500000000000000000000000O00O0O

complexnumber (00 0)0000000O000O0O0O0O0O0O0OO0OCOOO0OOOOCOOOOOODOAO

gboobgoobooooooodbD (-1gbob)oooopobobobooboboobo ig00oDoo
ooogjoocoogoo

Python OO OODOOOOOOOOOOOOOOOCOOOOOOODOOODOOO 000000000
Ubod 3+15000000math 000000000000 0O000000 ecmathOOOO00ODO

bobobooobooobobobooooobooooboobobooooboooboOobOobooboon
ooooooboooo

contextmanager (U0 OO0 UO0O00O0O00)with OOOOD0OOD0O0OO0OO0O0D0OO0DOO0ODOOOOO

_enter_ ()0 _exit_ () UOO0OO0OOO0OOOOOOOOO

PEP 3430000

CPython Python 0D O0ODOOOOOOOOOOODOOCPython JODDOODODOODOOODOO Jython O

IronPython D0 000000000000 DOOOODOOOODOOD

decorator (0O 0O0O0)00000O00000O00O ewrapper 1000000000 OO0O0OOO0OODO

UoooooboboboobOobOobOobOODl classmethod() U staticmethod () OO0
goo

o000 oooboooooooo 20000000 oooooooooon
def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

84

OO0OAOO0O0


http://www.python.org/dev/peps/pep-0343

Extending and Embedding Python, 0 0 00O 2.6ja2

O00000OD0ODOO0ODODODODODOOOOOOAdd the documentation for function definition 0 0 0 0 0 00O
ood

descriptor (0O OOO0)OOODO __get_ (),__set_ (),0000 __delete_ () OOODODOOO
O00000 (mew-style) D0 0DDOO00O0O0OOO00ODOOOOODOOOOODOOODOODOODDOO
ooo0O0o0obooboOooboo0oobobOoOoobooooo0ooobOoOognodget,set,delete
U000 e«bU00000UDOOOOOODOOODOOOPODOOODOOODOMPODOOO0DOODOO
Oooooo0o0ooo0ooobo0ooooObo00ob0O00o0oboOo0o00DO0O PythonOOO
oboobooboooboooooboooooobOoooobooooboOoobooboOoobooboOooonn
oboooboobooobooboboobooboooooboobooooboboboobOoOobooooobon

dictionary (0 0)OJ0DO0O00O00OO0OODOODOOD0OOO0OO0OOdictOO0OOO 1ist000O0O00OOO
Uboo0ob0bo0oobobOd0d__hash. ()OOOOOOOOOOOOCOOODOOOOODODOO
OO0OPerlDO0O0ODOO0O hashyDOOODOOOODO

docstring U0 O 00000000 DOOODOOOODODOOOODOOOODOOODOODOODODOODOOODO
ooboOoboooboboooboobooobooobooooboboOoonoon _doe__ODOODOOODOO
oboooOoboboooboboooboobob:-000b0obo00oooboooooboobooooonoo
oooobobooobooboon

duck-typing Python OO0 DOO0OO0OOOODOOOODOODOOOODOODOOOOOODOOOODOOOODOO
0000000000000 DO00000000000DLO0OO0o0oO0o0DoDOO0o0oDOOoOoooDOoOoa
000000000 bOOo0DOoO00ooOo0o0oDooo0oOooooOo0oDoo0oooooooooooa
000000000000 00 (polymorphic0 000000000 0ODOOO)ODOODOODOOODOO
000 0Oduck-typing 0 type () O isinstance () OOOOO0O0@ OO Oduck-typingO0 00000
000 (abstract base class) 00000000000 0OO0)0DD0O00O0O0O hasattr() ODOOO EAFP
0ooodoooooooood

EAFP OD0O0O0O0OOOO0OOOOOOODOO (easier to ask for forgiveness than permissiond O O 0 0O 0O O
OHhOooooOd python 00 O0O0OOOOCOCOOOOOOOOOOOOOOODOOOOOOOO
00o0000o0ooooOoU000ooOoOo0O0UU0ooOoOOoOoO0o0UOUOoODUOOooOODOoOoOOO
OO000D0D0O000D000 try0OO0O0O except 0000000 0ODOOOOODOOOOOOO
ooo0cOO0O0OoOooooooooooo wyLoooooooooooooo

expression ()0 00000000 0O00ODOO0ODOO (apieceofsyntax), 10000000 0OOO0ODO
gooboooboooboooooobooboboooobbooboooboooboOoboOoobOoODO
O0O00O0OPythonODDODOOOOO0O0DDODOOOO0O0O0DDOO0OO0O00printD 1£00000
Uoo0oboooog utemeny 00000000000 O0OCODOOO

extensionmodule (DO000000)COC+I000000ODOO0DOOOOOOOOO PythonOOODO
OO000D00O000D0PythonD CAPIDOOOODO

finder 000000 loader 0000000000 find module() O00OO0O0O0D0OOOO0OOOOODO
oooobooooboboooognD PEP3200000000OO

function (0 D0)000O00OODOOODOOOOOOOO0OOOOOODOOODOOOOODOODODOOOODOOO
000000000000 argumentl method 0000000000

_futere 00000000 O0DODODOOCOOOOOO0OOOOODOOCOOOOOOOOOODOOO
uobooobooboobb 117400000 20000000000000000DO0G000DOAO
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from _ future  import division

Ooo0 000000 (rrue division) OODODOO0O0O0O0O 11740 2.750000000000
_ _future_ 000000 mport 0000000000 D0ODOOOO0OO0ODODODOOOOOOD
obooobOooooboobobooobooboooooobon

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, ’"alpha’, 2), (3, 0, 0, "alpha’, 0), 8192)

garbage collection (000000000 0)OO0ODOODODODOODODOOODODOOOODOPython O OPython

obooboooobooboobbooooooboooboobooooboooooboOooboooonon
gooo

generator (U 0O 0O0D0)0O000O00DO0OO00O0ODODO return0000000 vieldOODODOOOOO

goooboboobooboooooobooooon

O0b0000bo0oobooO0oo0obO0oob0ooboOon for0000 whileOOOODOOODOOODOO
gb0obo0ob0ob0obOobO (vielg)ooooooooooobobobOobobobOobOoDo
uboo0oobooo0oobin yieldOODOOOO @WOOOO)ODOODOO next() OOOOO
gboooboooobooboooooooo

generator expression (00 O00000)0000000O00O0OOCDOOOO0OOOCOOOOOOOOOOOD

for0OODODOODODO0ODOO if000DO0DO0ODO0ODbO0O0ODLOODLDbOODbOODDO
ooooboooobooboooogod:

>>> sum(ixi for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

GIL ODOD00O00O0D0O0D00000 (global interpreterlocky OO OOOODOOO

global interpreter lock (00O 00O0O0O0OODOOONO) CPython O VM(virtual machine) 000000 1

obooobobooobOoboobooobooboooobobooooOobobooOooboooooboOoon
oboboboooooboboob 200000000000 0000DbODbDO00OD0OCPython O
uoboobooboboobooboooboooboobooooobooooboooboobooboonn
obOooboooboooobooobobooobooboobo0oooobooOobooOo “coboonn
(free-threaded)” OO0 OO 000000000000 OODOOOOCOOOOOOOOOOOOOO
gooobooooboobooboooobooooobobobooboboooo

hashable (0O 0O0O00)000000 OD0O0OO0O0OO0OO0OOCDOOODOOOOODOOOOOOODOOOO

(_hash () OO0OOO0OOOO))WDOOODOODOOOOOODODOD (_eg (O
ooboooo)oooooboboooobooobobooooboobooboobooooooboOoDOoDo
oooobooo

cmp___ () U

oobO0o0oboobOoobOoobooobOOooobooooOboOoooOooooOoobooobooOonoonn
ooooobooooooo

Python 000000 (immutabley D00 0000000000000D0O000000O00OOOOCOOOO
uboooboobooooobobooooobooooogan

gbobooboboboboobooboboboboboboboboboooooboobobo
uooobooog idygoooon
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IDLE Python OO ODOOOODOO (Integrated DeveLopment Environment) O O O IDLE O Python 0 O 0O O

oobOooboobooooooobooboobooOoboooooboooobooooboboooooboOoooboooonn
OO0 DLEODDODOODO0O0OOO0O00oOob0obooooooo euIcoogooooboboobooon
obooboooobooboooooboooo

immutable (OOO00O0OCOCODO)OO0O0O00O0OOCOOOODOOOODOOOOOOOOOODODOOOOOOO

ooboooboobooobooobooboobobooboooobooboooboobbOooDboOoDo
obooboooobooboooobooooooboooboobooboboooooooboooobooooag
boboobooooboboooooboooobooooooboboooooboooon

integer division (00 00)000000O00OO000O0O0O0OOOOOOO 117400000 2.750000

O2000000000 000000 (floordivision) 000000000000 OOOOOOOO
oooboo@ooboobooboob)obooboobobo0obOo0o0obO0O0ObOn (float
obooO0)oboooooooOobooobOoooobOOobooooo @ao (coercion)yd 0)O O
gobooobooooboobboobobooooooooooooooboboooboOooobooDboOoDo
o0 //70000/000000000000000DOD00O0O0_futwre__ O0O0O0D00OO0O0ODO

importer J 0000000000000 O000O0DODO finderQ loader 00D000O000000COOOO

interactive (U0 0O)Python0DOODO0OO00000O0O0O0O0O0OO0O0O0OOOODODODOOOOOO

uboboboboooboboboboobobobUdUbpythonOOO0O0O00OO0OODOOOOOOO
oobO@ooobooboooooooon pythonO0O0OO0O0O0O0O0O0O0O0O0OOOCODOOODOO
oO)oooooooooboboooboooooobooooobooooooboooooobooooooo
U000 (help(x) DOOODOOOOOOO)OODOODOOOODODOO

interpreted Python 000 000000000000 O000DOOOCOOODOOOOODOOOM@OOOD

oooobooooOoobooboooooboobooboo)boobooboooobooboooobo0oooOoon
ooboooboooobooooobooboooooobooooooooooobDooboOoDo
uoboobbooboooboooboooboobooobooboobooboobooboobooonn
UboooboooobooboooobobooobOobo0Oonag (nteractiveyl0O000O0OO00O0O0O

iterable (OO0O00O0O0OO00DO0)0O00ODOOOOODOOOOODOOOOOO

UbobOo0oo0oo0o0oo0oOobOgb@ist, str,tupleJ000)00000000000 dict O
fileOOOOOOOOOOODOODODOODOOO __iter_ () O _getitem_ () OOOOO
gbooobooooboboooooboooon

uboooooobdon forbob0bObOOObOOOOOOOO@MOU:-OD0DOO0OOOOOOOOO
goo0obOdobOO0obOOobOooooooD)oboboOoOoOd (zipO),map(),..)0O0O0OOOOOO

000000000000 00000 iter() OO00OO0OOO0ODOOOOODODOOODODOODOOOO
0000000000000 0000000bO00oD0o0o00bO0o0ooD0bO0ooDOooDoooOooDOooDo
00000 iter() O0OODODOODOODOOODOOODOOODOOOODOODOOOO ford
00000000 o0O0bOO0O0o0bOO0bOO0ooOOoooOobO0obOOooOOoDo0oobOOooOoooooa
O (iterator) O O OO (sequence), OO DOOOOOO (generator) U0 O O0DO0O00OO0O

iterator JODO0O0O0O0O (stream) D0 000000000000 0000O00O0 next() OOOOOOOD

oobooboooboobboobboobobooboooooooboooobooooooobOoOoobo0oOonn
O StopIteration0 000000000 DO0OO0OODOOODOOOOODOOOOODOOOODOO
U0D0000000000000 next() OO0O0ODO0O StopIterationU000000O0O
Uobo0obooboobobobOoobOoonoon _iter (yOOOOOOOOOCODOOODO
oobooOoooobooobooboooboooboboobobooooboooooooooooboooobO0ooonn
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ooboobooooooboobooooboobooboobooboboobbaistobono)ooooon
O000000 iter() DO00OOO0OO0O0DOOO0OODODO fordb0onooOoOoOoOOoOOOoDOO
obooboobooboooboobobooobobooobooobOobobDooobobOobOobDOoboOon
uoobooobooooboooboooboobooooooobooooooooooobooooboonn
oooobooboo

U0oo0booon gpeiter 0O 00OO

keywordargument (000 0000)0000000 variable_name=0000000000000O0O
gO0odbooOOofbO0oOobO0obO0obDOoO0ob0b0o0obO0DbDOobOOoCoOdDOoOU0OoObOOobObDOoboOoon
0000000000000 «+x00000000000 argument DO00O00O00O0ODOOO

lambda (00 0)00O000O00O00OO00O000O0OO0OO0ODOO0O0OOOO0OO0O0O0O 1000 (expression) O
000000000 0D000000 lambda [arguments]: expressionUO0O

LBYL 0000OD0O0O0DO0O (ookbeforeyouleap) U0 D OO0 DOO0OD0O0OOD0OOO0OOOOOOOOODOO
O00000DO000000DD0O0 (pre-condition D OODODOODUOODEAFPOODOOODOOODOO
if000000000000Db00000d

list (OO0O0)PythonOOO0OD0DOOOO0OD0ODOO (sequencey1000000O00O00O0OOODOODOOOOODO
oooobDboooopoobobO0 @rayDOOoOOoDOoOooooDooooooomoon

list comprehension (00 O00000)00000000COO000O00O0ODOOOCODOOOOODOOOOOOOD
OooooobOo0oo0obbOO0O0000Oresult = ["0x%02x" % x for x in range (256)
if x $ 2 ==0]0000000025000000 160000 (0x.)OODOOOODODO
Uob000000if0000obo0oobob if000b00D0range(256) DOOO0O0O0OODOO
goono

loader DO0O0O00O0000O00O000OD0OOLload_module() 0000000000 0ODOOOOOO
O000oO0o0oooDoOPEP30200D00000DOO

mapping (DO00)000000 _ _getitem_ () OO00O0O0O0OO0CODOOOCOOODOOCOCOD
(dictO0ODOO)ODOOOODOOOODOO

metaclass (0 O0000)000000000000O0O0OODOOO00O0OODOOOOOOO0OOOODODODOD
oboboooOobboooooboobooobos3sgbooooobooboboooobobooooooOoDbon
ooooboooboboooooobo @o:.0o0oboboo0)oboboobbo0o0obo0o0obboOgdPython
oobooboobooboobooooooboooooooooboooobooOobbooobOoooDbOooDo
ooboobooboobooobobooooboooboooooooboobOooboobooboOoOoDnn
ooooooboboobooobobooboooooOooobooboobooobobooboooobOooboonn
gooobooooobobooboooobooooobooboooooboobooo

method DO00OO000O000000O0O0DOOOOOOODOOOOOODOOO0O0OOODOOOOOOOD
U0O00000000 (argument) 000000000 @OODO0O0O0DOO self000000)O
Junction O nested scope 0000000000

mutable (000000000 0)00000000OO0O0O0OO0O id() 0000000000 OOOOO0O0O
0000 mmutabley DO OOOO0O0OOO

namedtuple (000000 O0)0000000D0O00DO00ODO0O0OO0DOOOOOOOODOOOOODO
Uob0o0obo0obo0bo0o0b@ibbd time.localtime () DO0OO0OO0O0OO0OOO0OO0ODOO
U0O00Oyear 00 t[0] 00000000 ODO0O0DOO0DOOO00O0OO0t.tm_yearOOO4OOGOOO
obooobooooobooboooon)
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0000000000 time.struct_time 0000 O0OO0OO0OODOOOOOOODOOODOO
0000D0ODO0O00000000OD0OD0ODODODDOOO0ODODODODDOO collections.namedtuple ()
gjo0oO0oO0oOoOoOoO0oO0OO0OOoOoO0OO00O0O00000dddd0D0OO0DO0O0U0U0O0DO0O0O0OO0OO0OODOO
Employee (name=' jones’, title='programmer’) OO0 000O00OODOODOOO0O0O (self-
documenting representation) D 000000000

namespace (U000 OODOODO0ODODODDODODOOOOODOOODOODO0OOODODODOODOODLOOOOOOD
0000000000000 00000O00000000o00@oboboOooOo)yoooooobooooo
0000000000000 00000 __pbuiltin__.open() O os.open() OOOOOOOO
000000000 0o0oOo0ooOo0OOo0bOo0DbOOoDoOOoDo0ooOooooooDoDOoonDoOoooa
0o0oobdooooobobiobubbUdOdn random.seed (), itertools.izip() OO0
O000000000000000 randomOO0000 itertoolsO0O00OOD0OOODOOODODOO
0o0o0O0ooooooa

nestedscope (U0 ODO0O0O0OO0O0OO)OOOODODOOOOOOOOOoOOOoOOoOoDOOoOoOOoDOODO
uoboobooboobooboooooboooboooobooboobooooooboooboooooooDn
oobooboboooooboboooboobobooboo0ooboooobooobooboooooOoooonn
oobOoOoobooboobboobbooboooboooboooboooobooboooooOobO0oobO0oonn
gooobobooobooboobooobooboooo

new-styleclass (U0 0O000O0O0) object OO0 O00O0OO0OO0O0ODOO0OO0OOO0ODOOOO0DO 1ist O
dict DOQOUOD0OOOOOOODOODOODOODODO __slots_ (), U00ODOODODODODOO
__getattribute_ () OO00O0O0OPythonODOODOOOOODOOOOODOODOOOOODODODOO

OO000D0000 newsyle DD DODOOODODODO

object 00 (DDOOD)ODODODODODODODOO @OUOOH)OODODODODOOOOOoooDooDOoooooOooOOO
OO00d (mew-styleclass)y UOD O ODOOOOO0O

positional argument (OO0O0O0O0)0000000DO0O00O000000000O0O0O0O0O0O0O0OOOD
oobooboooboooboobooobooboobOOooobooooobOooooDbobO0o0onn
gbooobo-~-00000000000argument 000000000

Python 3000 Python DO 0 DODOO0DOOODOOOO Python3.0000OO000O0O0D0OOPython3000
obooobOoboooboobooocooD)*py3k000onooooooonon

Pythonic D0 0000000000000 0ODO0ODO0OO0O0OOOPythonDO0OOD0OOD0OODOOOOOO
O00D0O0O0O0O0000O00OPythonDO00O0DODODDDDO iterable 0000 for0O0O00O00O
booobooooboooooobooooooooooodpPythonO0O00O00O0O0OO0O0OOOOOO
oboooooboooooooooon

for i in range(len(food)):
print food[i]

O000b0O0b000obobon PythonicODODOOOOODOODOO

for piece in food:
print piece

referencecount (000 000)OOOOOOO0ODOODOODOOODOOODOOODOOOoODOOOOODOOOO
000000000000 ooooooouno pythonD O OOODOODOODOOOOOCPython
0000000000 O0sysO0OO0O0O0OO0DOO0OO0O0OOO0O0ODODOOOODOOOOOOODODOOOO
0000 getrefcount () DOOOOOOOOOO
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_slots_ O00O0OO0OO0O0OO (new-styleclass)y DO O0DOO0000O0O0O0DOO0O0OOOO0OOO0OOOOOO
ooboobboooboooboooooooooobooobooobooooobooobooobooOoon
ooboobooboboooboobbooooboooooooooboooooobDoooDboOoDo
uobooboooobooboobobooobooooooboooboobooooooooobooonDn
ooooboooobooood

sequence (U0 O0OO0)O0O0ODDOO _getitem_ () OO0ODOO0ODOOOO0OODOOOOODOOO
0000000000 len() 0O0O0D0DO0ODODOOODODOOODOOO (iterabley 0O0O00O0DOO0O
JO0odooOoDbDO 1ist, str, tuple,unicode 00 00000Odict O __getitem__ () O
_len_ ()0O0OOOOOODODOOOOOOOOODOOOOO (mmutableyOOOODOODODOOOO
0000000000 (mapping) 0D O0DO0ODOODODOODOOODOOO

slice (D0O00)OOODOODOODOODOO (sequencey0000000D0O0O0DOODOOOODOOODOOONO []
0000000000000 b00o0o00Do0o00bObd variable_name([1:3:5]1 0000000
Oslicel0O0O0DODOO0ODOODODOOODOOM@MOOODOOOOOOOOOO __getslice_ ()
0 _ setslice_ () OOOOOO0O)

specialmethod (OO O0D00OO0)ODD0O00D0OO0OO000O0O0O00OO0O0O0OCOO PythonODOOOODOOOD
oobooooooooboobooobooobooboooboooboooboooo 2000000000
000000000 specialnames 00000000 O0O

statement (0 )0 0000000O0000000C00 expression 10000000000 0OO0O00OO00O0O
0000000 if,while,print 00000

triple-quoted string (00000000 D0)3000000000000 )0000ooooDoOO GOooOD
oobooooooo@o)ybbooobooooboooobooobooboooobooooboooobooonn
oboooooooliogo2000000000b0oboboocooooooooooboobOobooon
ooocoobopoooobooboooooobooooobooooboboboooobooooDbOoDbo
uoooboooooo

type (O)Python OO OO0O0O00OO0O0O0O0O0O0DOO0OOO0OCOOOOCOOOOOOOODOODOOOOOOC
UboboboboobobobOobil _class__ U00O000D0O0D0OO00Otype (obj) OO
uoooboooooo

virtualmachine (0 O00O0O0)000000000O00DOO0OO000O00O0O0PytheonOOOODOOOD
O00000000000000000000 (bytecodeyDOOOOODODO

Zen of Python (Python OO 0O)Python U0 D OO0 O0OO00OO00O0D0OPython DO DOOOOOODO
UbooobO0bo0ooobO0ob00o000ObO “import this?O0OO0OOO0OOO0OOO0O0OOO0OO
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0000000000 PythonOD D000 00D0OO0DO0ODOODDOODOOODOOOOODOOODODODOO Sphinx
O00000 reStructuredText 0 0000000000 OOO0O0O

U000000000000000D00 docs@pythonorge DO O0O0O0O0O0O0O0O0O0OO0O0O0OO0OOOO
gbooboobobooboboboobooboobooboboobobobboobooobooboboobbon
gbooobooooboooon

oooooo:

e Fred L. Drake, Jr., the creator of the original Python documentation toolset and writer of much of the

content;
* the Docutils project for creating reStructuredText and the Docutils suite;
¢ Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

ob0oo0O00000 PythonOOODOOOOODOOOOO reporting-bugs 0100 000O0O00OO0

gooe: O0: OODODODOODODOODODODODO Google Project Hosting 0O O Issue Tracker
<http://code.google.com/p/python-doc-ja/issues/list> 0 00 O 00 O O O python-doc-jp@python.jp O O O OO OO
oooooogo

B.1 PythonO O OO OO OOO

oboo0ob0OO0OPythonOOOOODOOO0OOODOOOOODOOOOODOOOOODOOOOOOOOODOODOO
oobo0o0bo0 -00bb0o0bbO0o0obobo0ob0o0boboo00bOddocs@pythonorg 000000
gboogooboooboobooboobooboobodg

Aahz, Michael Abbott, Steve Alexander, Jim Ahlstrom, Fred Allen, A. Amoroso, Pehr Anderson, Oliver Andrich,
Jes O s Cea Avi U n, Daniel Barclay, Chris Barker, Don Bashford, Anthony Baxter, Alexander Belopolsky, Ben-
nett Benson, Jonathan Black, Robin Boerdijk, Michal Bozon, Aaron Brancotti, Georg Brandl, Keith Briggs, Ian
Bruntlett, Lee Busby, Lorenzo M. Catucci, Carl Cerecke, Mauro Cicognini, Gilles Civario, Mike Clarkson, Steve
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Clift, Dave Cole, Matthew Cowles, Jeremy Craven, Andrew Dalke, Ben Darnell, L. Peter Deutsch, Robert Dono-
hue, Fred L. Drake, Jr., Josip Dzolonga, Jeff Epler, Michael Ernst, Blame Andy Eskilsson, Carey Evans, Martijn
Faassen, Carl Feynman, Dan Finnie, Hern 0 n Mart 0 nez Foffani, Stefan Franke, Jim Fulton, Peter Funk, Lele
Gaifax, Matthew Gallagher, Ben Gertzfield, Nadim Ghaznavi, Jonathan Giddy, Shelley Gooch, Nathaniel Gray,
Grant Griffin, Thomas Guettler, Anders Hammarquist, Mark Hammond, Harald Hanche-Olsen, Manus Hand,
Gerhard H O ring, Travis B. Hartwell, Tim Hatch, Janko Hauser, Thomas Heller, Bernhard Herzog, Magnus L.
Hetland, Konrad Hinsen, Stefan Hoffmeister, Albert Hofkamp, Gregor Hoffleit, Steve Holden, Thomas Holen-
stein, Gerrit Holl, Rob Hooft, Brian Hooper, Randall Hopper, Michael Hudson, Eric Huss, Jeremy Hylton, Roger
Irwin, Jack Jansen, Philip H. Jensen, Pedro Diaz Jimenez, Kent Johnson, Lucas de Jonge, Andreas Jung, Robert
Kern, Jim Kerr, Jan Kim, Greg Kochanski, Guido Kollerie, Peter A. Koren, Daniel Kozan, Andrew M. Kuchling,
Dave Kuhlman, Erno Kuusela, Thomas Lamb, Detlef Lannert, Piers Lauder, Glyph Lefkowitz, Robert Lehmann,
Marc-Andr 0 Lemburg, Ross Light, Ulf A. Lindgren, Everett Lipman, Mirko Liss, Martin von L O wis, Fredrik
Lundh, Jeff MacDonald, John Machin, Andrew MacIntyre, Vladimir Marangozov, Vincent Marchetti, Laura Mat-
son, Daniel May, Rebecca McCreary, Doug Mennella, Paolo Milani, Skip Montanaro, Paul Moore, Ross Moore,
Sjoerd Mullender, Dale Nagata, Ng Pheng Siong, Koray Oner, Tomas Oppelstrup, Denis S. Otkidach, Zooko
O’Whielacronx, Shriphani Palakodety, William Park, Joonas Paalasmaa, Harri Pasanen, Bo Peng, Tim Peters,
Benjamin Peterson, Christopher Petrilli, Justin D. Pettit, Chris Phoenix, Fran O ois Pinard, Paul Prescod, Eric S.
Raymond, Edward K. Ream, Sean Reifschneider, Bernhard Reiter, Armin Rigo, Wes Rishel, Armin Ronacher, Jim
Roskind, Guido van Rossum, Donald Wallace Rouse II, Mark Russell, Nick Russo, Chris Ryland, Constantina S.,
Hugh Sasse, Bob Savage, Scott Schram, Neil Schemenauer, Barry Scott, Joakim Sernbrant, Justin Sheehy, Char-
lie Shepherd, Michael Simcich, Ionel Simionescu, Michael Sloan, Gregory P. Smith, Roy Smith, Clay Spence,
Nicholas Spies, Tage Stabell-Kulo, Frank Stajano, Anthony Starks, Greg Stein, Peter Stoehr, Mark Summerfield,
Reuben Sumner, Kalle Svensson, Jim Tittsler, Ville Vainio, Martijn Vries, Charles G. Waldman, Greg Ward,
Barry Warsaw, Corran Webster, Glyn Webster, Bob Weiner, Eddy Welbourne, Jeff Wheeler, Mats Wichmann,
Gerry Wiener, Timothy Wild, Collin Winter, Blake Winton, Dan Wolfe, Steven Work, Thomas Wouters, Ka-Ping
Yee, Rory Yorke, Moshe Zadka, Milan Zamazal, Cheng Zhang.

PythonOOOOOOOOOOOOOOO0ODOOODOOOOPytheonOODOOOOOODOOOOODOOODOO
ooooo-ooooao
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History and License

C.1 Python O OO

Python O 199000000000 O0ODOOO Stichting Mathematisch Centrum (CWI, http://www.cwi.nl/ O O)
O GuidovanRossum O OO0 ABCOOOOOODODOOOOOOOODOOOODOOOOOOOOODOOOO
OPythonO0DODOOOODODOOO GuidoOODOODO PythonODODDOOOODOOOODOO

199500 GuidoOOOOOOOOOODOOOOOOO Corporation for National Reserch Initiatives (CNRI,
http://www.cnri.reston.va.us/ O O) 0O Python DD OO 0000 ODOO0OO0OODOOOOODOODOOOOODOO

20000 300 Guido O Python OO OO OO O OO BeOpen.com O O O O BeOpen PythonLabs 00 0 0O 0O O
OO0O0O0ood 1000 PythonLabs O O O O Digital Creations (O O O Zope Corporation, http://www.zope.com/
OO0)H)DOOODOODOOboDO200100Python 0000000 DOOOOO0CODOOOODODOO Python Software
Foundation (PSFO http://www.python.org/pst/ O O0)0 000000 OOOOOO Zope Corporation O PSF O
OoooooooDooo

Python D000 00000 O0D0OO0O0OOCOO@UDODOOOOODOO http://www.opensource.org/ 0 0 00O O
obooO)oooooooboobobooooooooooo pythonDODOODO GPLOODOOODODOO;
ocoooooooooboOoooobobooooooo

oooo ood O od GPL OO

09.0-1.2 | n/a 1991-1995 | CWI yes

1.3-152 |12 1995-1999 | CNRI yes

1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

2.0.1 2.0+1.6.1 | 2001 PSF yes

2.1.1 2.142.0.1 | 2001 PSF yes

2.2 2.1.1 2001 PSF yes

2.1.2 2.1.1 2002 PSF yes

2.1.3 2.1.2 2002 PSF yes
oooooooo
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Ocl1-00000000on

ooono oono O oo GPL OO
2.2.1 2.2 2002 PSF yes
222 22.1 2002 PSF yes
223 222 2002-2003 | PSF yes
2.3 222 2002-2003 | PSF yes
2.3.1 23 2002-2003 | PSF yes
232 2.3.1 2003 PSF yes
233 232 2003 PSF yes
234 233 2004 PSF yes
2.3.5 234 2005 PSF yes
24 2.3 2004 PSF yes
2.4.1 24 2005 PSF yes
242 24.1 2005 PSF yes
243 242 2006 PSF yes
244 243 2006 PSF yes
2.5 24 2006 PSF yes
2.5.1 2.5 2007 PSF yes
252 2.5.1 2008 PSF yes
253 252 2008 PSF yes
2.6 2.5 2008 PSF yes
2.6.1 2.6 2008 PSF yes
2.6.2 2.6.1 2009 PSF yes
2.6.3 2.6.2 2009 PSF yes
2.6.4 2.6.3 2009 PSF yes
2.6.5 2.6.4 2010 PSF yes

O00: OGPLOOOO0ODOOOOOPythonD GPLOODOODOOODOOODOOODOOOODOOPython
obooboooboocepPLOO0bOOO0OObOOODOOOO0OOOObOOOOOObOOODbOOODbOODO
gobOooobooGcpLOO00OO0OO0O0O0OOOOO0ODOOGPLOOOODOOOODOOOODOCOOO0O0OOO Python
gboooobooboooooboboooooboboooboboooobooo

GuidoODDOOOO0O000000000000O0OOOODOOO00O0OOODOOOOO0OOOODDODOODODDO

C.2 Terms and conditions for accessing or otherwise using Python

PSF LICENSE AGREEMENT FOR PYTHON 2.6ja2

1. This LICENSE AGREEMENT is between the Python Software Foundation (“PSF”), and the Individual or
Organization (“Licensee”) accessing and otherwise using Python 2.6ja2 software in source or binary form

and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby grants Licensee a nonexclusive,

royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare deriva-
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tive works, distribute, and otherwise use Python 2.6ja2 alone or in any derivative version, provided, however,
that PSF’s License Agreement and PSF’s notice of copyright, i.e., “Copyright I 2001-2010 Python Soft-
ware Foundation; All Rights Reserved” are retained in Python 2.6ja2 alone or in any derivative version

prepared by Licensee.

. In the event Licensee prepares a derivative work that is based on or incorporates Python 2.6ja2 or any part

thereof, and wants to make the derivative work available to others as provided herein, then Licensee hereby

agrees to include in any such work a brief summary of the changes made to Python 2.6ja2.

. PSF is making Python 2.6ja2 available to Licensee on an “AS IS” basis. PSF MAKES NO REPRESEN-

TATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT LIMI-
TATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF MER-
CHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF PYTHON
2.6ja2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.6ja2 FOR ANY

INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF MODIFY-
ING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.6ja2, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of its terms and conditions.

. Nothing in this License Agreement shall be deemed to create any relationship of agency, partnership, or

joint venture between PSF and Licensee. This License Agreement does not grant permission to use PSF
trademarks or trade name in a trademark sense to endorse or promote products or services of Licensee, or

any third party.

. By copying, installing or otherwise using Python 2.6ja2, Licensee agrees to be bound by the terms and

conditions of this License Agreement.
BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com (“BeOpen”), having an office at 160 Saratoga

Avenue, Santa Clara, CA 95051, and the Individual or Organization (“Licensee”) accessing and otherwise

using this software in source or binary form and its associated documentation (“the Software”).

. Subject to the terms and conditions of this BeOpen Python License Agreement, BeOpen hereby grants Li-

censee a non-exclusive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display
publicly, prepare derivative works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the Software, alone or in any

derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an “AS IS” basis. BEOPEN MAKES NO REP-

RESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT
LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT

c.2.
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OF USING, MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects by the law of the State of
California, excluding conflict of law provisions. Nothing in this License Agreement shall be deemed to
create any relationship of agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a trademark sense to
endorse or promote products or services of Licensee, or any third party. As an exception, the “BeOpen
Python” logos available at http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be bound by the terms and

conditions of this License Agreement.
CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research Initiatives, having an
office at 1895 Preston White Drive, Reston, VA 20191 (“CNRI”), and the Individual or Organization (“Li-
censee”’) accessing and otherwise using Python 1.6.1 software in source or binary form and its associated

documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby grants Licensee a nonexclu-
sive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare
derivative works, distribute, and otherwise use Python 1.6.1 alone or in any derivative version, provided,
however, that CNRI’s License Agreement and CNRI’s notice of copyright, i.e., “Copyright 0 1995-2001
Corporation for National Research Initiatives; All Rights Reserved” are retained in Python 1.6.1 alone
or in any derivative version prepared by Licensee. Alternately, in lieu of CNRI’s License Agreement,
Licensee may substitute the following text (omitting the quotes): “Python 1.6.1 is made available sub-
ject to the terms and conditions in CNRI’s License Agreement. This Agreement together with Python
1.6.1 may be located on the Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the Internet using the following
URL: http://hdl.handle.net/1895.22/1013.”

3. In the event Licensee prepares a derivative work that is based on or incorporates Python 1.6.1 or any part
thereof, and wants to make the derivative work available to others as provided herein, then Licensee hereby

agrees to include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an “AS IS” basis. CNRI MAKES NO REPRESEN-
TATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT LIMI-
TATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF MER-
CHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF PYTHON
1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRISHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR ANY
INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF MODIFY-
ING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of its terms and conditions.

96

O O C History and License


http://www.pythonlabs.com/logos.html
http://hdl.handle.net/1895.22/1013

Extending and Embedding Python, 0 0 00O 2.6ja2

7. This License Agreement shall be governed by the federal intellectual property law of the United States, in-
cluding without limitation the federal copyright law, and, to the extent such U.S. federal law does not apply,
by the law of the Commonwealth of Virginia, excluding Virginia’s conflict of law provisions. Notwithstand-
ing the foregoing, with regard to derivative works based on Python 1.6.1 that incorporate non-separable
material that was previously distributed under the GNU General Public License (GPL), the law of the Com-
monwealth of Virginia shall govern this License Agreement only as to issues arising under or with respect
to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in this License Agreement shall be deemed to
create any relationship of agency, partnership, or joint venture between CNRI and Licensee. This License
Agreement does not grant permission to use CNRI trademarks or trade name in a trademark sense to endorse

or promote products or services of Licensee, or any third party.

8. By clicking on the “ACCEPT” button where indicated, or by copying, installing or otherwise using Python

1.6.1, Licensee agrees to be bound by the terms and conditions of this License Agreement.
ACCEPT
CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2
Copyright 0 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its documentation for any purpose and without fee
is hereby granted, provided that the above copyright notice appear in all copies and that both that copyright notice
and this permission notice appear in supporting documentation, and that the name of Stichting Mathematisch
Centrum or CWI not be used in advertising or publicity pertaining to distribution of the software without specific,
written prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF
USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TOR-
TIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software incor-
porated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.keio.ac.jp/ matu-

moto/MT2002/emt19937ar.html . The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).
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Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.keio.ac. jp/matumoto/emt.html
email: matumoto@math.keio.ac.jp

C.3.2 Sockets

The socket module uses the functions, getaddrinfo (),and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ‘‘AS IS’’ AND
GAI_ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
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FOR GAI_ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON GAI_ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN GAI_ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

SUCH DAMAGE.

C.3.3 Floating point exception control

The source for the fpect 1 module includes the following notice:

/ Copyright (c) 1996. \
The Regents of the University of California.
All rights reserved.

Permission to use, copy, modify, and distribute this software for
any purpose without fee is hereby granted, provided that this en-
tire notice is included in all copies of any software which is or
includes a copy or modification of this software and in all
copies of the supporting documentation for such software.

This work was produced at the University of California, Lawrence
Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe
privately-owned rights. Reference herein to any specific commer-—
cial products, ©process, or service Dby trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product
\  endorsement purposes. /

C.3.4 MD5 message digest algorithm

The source code for the md5 module contains the following notice:
Copyright (C) 1999, 2002 Aladdin Enterprises. All rights reserved.
This software is provided 'as-is’, without any express or implied

warranty. In no event will the authors be held liable for any damages
arising from the use of this software.
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Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

L. Peter Deutsch
ghostlaladdin.com

Independent implementation of MD5 (RFC 1321).

This code implements the MD5 Algorithm defined in RFC 1321, whose
text is available at

http://www.ietf.org/rfc/rfcl321.txt
The code is derived from the text of the RFC, including the test suite
(section A.5) but excluding the rest of Appendix A. It does not include
any code or documentation that is identified in the RFC as being
copyrighted.

The original and principal author of md5.h is L. Peter Deutsch
<ghost@aladdin.com>. Other authors are noted in the change history
that follows (in reverse chronological order):

2002-04-13 lpd Removed support for non-ANSI compilers; removed
references to Ghostscript; clarified derivation from RFC 1321;
now handles byte order either statically or dynamically.

1999-11-04 1lpd Edited comments slightly for automatic TOC extraction.

1999-10-18 1lpd Fixed typo in header comment (ansi2knr rather than md5);
added conditionalization for C++ compilation from Martin
Purschke <purschke@bnl.gov>.

1999-05-03 1lpd Original version.

C.3.5 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:
Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
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OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.6 Cookie management

The Cookie module contains the following notice:
Copyright 2000 by Timothy O’Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O’Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O’Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O’Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.7 Profiling

The profile and pstats modules contain the following notice:

Copyright 1994, by InfoSeek Corporation, all rights reserved.
Written by James Roskind

Permission to use, copy, modify, and distribute this Python software
and its associated documentation for any purpose (subject to the
restriction in the following sentence) without fee is hereby granted,
provided that the above copyright notice appears in all copies, and
that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of InfoSeek not be used in
advertising or publicity pertaining to distribution of the software
without specific, written prior permission. This permission is
explicitly restricted to the copying and modification of the software
to remain in Python, compiled Python, or other languages (such as C)
wherein the modified or derived code is exclusively imported into a
Python module.

INFOSEEK CORPORATION DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS. IN NO EVENT SHALL INFOSEEK CORPORATION BE LIABLE FOR ANY
SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER
RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF
CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.8 Execution tracing

The t race module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O’Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.9 UUencode and UUdecode functions

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard
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C.3.10 XML Remote Procedure Calls

The xm1lrpclib module contains the following notice:
The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.11 test_epoll

The test_epoll contains the following notice:
Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.12 Select kqueue

The select and contains the following notice for the kqueue interface:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ‘‘AS IS’’ AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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