PythonOOOOOOODOOOOOOO
0ooag 2.7at

Guido van Rossum
Fred L. Drake, Jr., editor

20110 120 250

Python Software Foundation
Email: docs@python.org






HEN

o100
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10

1.12

020
2.1
22

030
3.1

040
4.1
4.2
4.3

050

CO C++000 PythonDO OO

A
OOO0:000000 ...t
e
oooooooooooooooooogno oo
OOO000O000 ... e e
CODO PythonOOOOODODO . ...t e e et
I I
gbobobooobooboobobobon oo oo oo oo,
OOO0000O000 ... e e e
OOO000O0 ... e e
CH+HIOOOOOODOODODO « vt e e e e e e e e e e
OO0O0O0O0OO0OO CAPIOOOODO ...t ee e

coooooooo

N

distutis OO0 COOO C++ 00000000000

OOO0000O0000 ... e e e e

000000000000 PythonOoOoOOO

............ 10
............ 10
............ 13
............ 14
............ 16
............ 17
............ 22
............ 22

27

............ 27
............ 59

73

............ 75

77

............ 77
............ 80
............ 81

83



5.1
52
53
54
5.5
5.6

060
6.1

oo A

oo B
B.1

oo C
C.1
C2
C3

oo D

EEN

O0000000 . 00 e e e e e e e e e e e e e e 84
O00000000000000:00 & .t e e e e e e e e e e e e 84
O0O00000 . . e e e e e e e e e e e e e e e e e 85
000000 Python OO0 ..o e e e e e e e e e e e e e e e e e e 87
C++000 Python OO ODODO .. o0ttt e e e e e e e e e e e e e e e e e e e 88
O00000000 . .. e e e e e e e e e e 89
gooooooooooo 91
O0000 (OOO) .« oo e e e e e e e e e e e e e e e 91
ooo 93
gooooooooooo 103
Python DO O OO0 OO0 ..ot e e e e e e e e e e e e e e e e 103
History and License 105
Python OO0 . . . L o e e e e e e 105
Terms and conditions for accessing or otherwise using Python . . . . . . . ... ... ... ... 107
Licenses and Acknowledgements for Incorporated Software . . . . . ... ... ... ...... 110
Copyright 125

127




PythonOOOOOOOOOOODOOO,0000 2.7jal

Release 2.7
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OCO0o0O00o0oOoO0oOoOOPythonODOOOCOOOODOODOOOD CC++0O0OODODODODODODO
gobooobooooobooooooobboooboboobobbooooobbooobbooobobo
0000000000000 oooooooOooPPythonODODOODODOODOOODOODOODOOUODOOOO
(embedding)D 000 00D0OCOOOO0ODOCOOOO0ODOOOOOODO (UDOOO)ODOoOOOODOOO
OO0oooooS00Do0Nooouoo0uono00oDoo0oooouoo0oDnooooDooooogd
ooooooog

00000000000000 PythonO0O0O0O0O0D0O0O0000O0DOOO0O0OO0O0O0O0DOOOOOOOO
OO000 PythonOOODOOOODO tutorial-index 00 00 0 O O 0O O reference-index 0 O O O O Python O O
0000000000 0000000000003d library-index 000Python DD 00000000 OOOO
O000oooO0o0o0ooo0o0oooO @OoOoOooooO0 PythonODOOODOOOOOODD)ODOOOOODO
goboobogoo

Python/CAPIO OO O OO0O0OO0O0O00OO0O0O0O0000O00Oc-api-index0000000000







olo

CO C++ 000 PythonO OO

CO000DO0000DO00DO0OOoOO0PYython 00000000000 0OOODOOOODOOODOOO
0000000000000 O0O0OOUU0UO (extentionmoduley DO0O0O0Python 00O O OOOOOOO
0:000000000000000C0D00000O0 cOoUoUOoDODOoOoOooDoDOooUooooooDd
gbooooooooogoo

0000000000000 000dPython API (Application Programmer’s Interface) 0 000000000
0000000000000 0Python 00000 DOO0O0O0O0O0O0OOOODOODODO0OOOOOOOOOOO
OO0 Python APIOODOOO "Python. h"OOOOOODOOO COODOOODODOOODO

cobooboooooooooooooooooOoOoOoOOoOobOOoOoOOoOobOboOobOOObOO;OobboOobooboag
oooood

oo coooooooooobooooooooooOoooooOoOoooooOoOoooocoooooooOon
0000 ctypes 000000000000 0D0O0O0O0DOctypesO0O000O00O0O0O0O0COOOODODOO
Python0 0O OO0O0O0OOO0O0D0O0O0OO0O00O0D0O00000O000O0000O0D00O0O CPythonOOOOO
ooOoooo PythonOOOOO0O0O00O0O0O0O0O0O0O0O0O0O0O0OO

11 0000

spam (Monty Python 0000 00000)000000000000000O0OOO0O0OO0OOOCOOO00OO
00 system() 0000 PythonO0OOOO00D000O0OD0O0O0O000O0O0 00000 mllO0OODODOO
0000000000000 00000000000D0000000D0000 PythonOODDOOOOODO
ooooooon:

>>> import spam

>>> status = spam.system("ls —-1")

* D00 000D0000000000000000 osO00000 —0000000000O0OO00O0O0O0O0O0OOO0O0000
oooo
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000 spammodule.c 000000000000000 (000000 spam00000000000
00000000000000000000 COO0O000 spammodule.c000000000000;
spammify 000000000000 0000000000 spammify.c0000000)

coooooooooooboocooboooon:

#include <Python.h>

OOO0O0OPython APIODOODODDOO (OOOOO0DOOOO0OOOOOOOOOOOOODOOOOOODODOO)O

OO00: PythonOOODOODODOOOOOODOODOODOOODOODOOODOODOODOOODODODOOOO
gbob python.hOOOoooooOooOOoOOOOOOOOOOO DODODOOO O

Python.hOOOUOOOOOODODODOODOOUODODODODOOODOOOD pyO00OPYOODOOODODOODO
O000o0o0OD0O0O0O0O00O000000000000000Python0 0000000000000 OOOO
OO0 "python.h"OOOOODOODOOODOODOOO: <stdio.h>UO<string.h>U<errno.h>0000
<stdlib.h>0OO0O0O0O000O0OO0OCODOOO0OOCODOO0OOOOOODOOO0ODOOOOO0OO "python.h"
000 malloc() O free() OO0 realloc () DOODOOOODOO

000000000000 000PythonO spam.system(string) 0000000000000000OO
ocoOoooo(@oooooooooooooooooooooooooooon):

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);

O0O00O0OPythonOOOOOO (DODODOOOOO "1s -1"MO0COOOOO0ODOO0ODOODOOOOODO
oo cooooooooooODOoOOoODODDO self 000 argsO 000000

seff 000000000000 0OOO0OO0O0OOOO00OOOO00DOOO0O0OOOO0OO0ODOOO0OODOO
ooooo

args JODOO0OODOOCODO Python OO0 O0OO0O0OOOOOODO0OODOOOOOOOOOODODODOO
oO0oOOO00000OC00ObOO0O0000bOO0ODOO0O0o000U0OOg PythondoooDDOOO —COOO
O00000ooo0ooooDoo00oooooD CO00D0DDO0o00O0O0O0OOdPython APIOOO
PyArg_ParseTuple () 0000000000 D0OOCODOODODODOPyYArg _ParseTuple() OO0
o0od0oo0oo0oo0ooDOoU0o0oDoU0o0oDo0oDo0oOO0Do0O0 copooooopoDooood
ocooooooooooooooo

4 010C0OC++ 000 PythonO OO
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PyArg_ParseTuple () OO0 00000000000 OCOO0DOCOOOCOO0OOOOOOOOOOOOOO
ocoooooooo@oo)ooooooooooboooooooooooooo(@o)oboooobooo
ooooooooooooOoooooooooOooooo@uouoooooo)yooo NULLODODODOOOO
cooood

1.2 0000:000000

Python 0O O0ODODOODOODOOOOOODOOOOOOOODOOOO: D00O0DODO0OOOOUOOOOO
coooooOooOO0ooOoOobOOobDOooOOoboOo(@Uuo NULLODOOO)DOOOODOOOOOOOODO
000000000000 oO0o0oooo0oo0ooDoo0oOoDOoo0D; 0000 ANULLODO0O0O0OODODOOd
0000000000000 0000000O00000O0OO0UDn “O00 (associated value)” (raise O
OO0O00O0)OoOOOoOOO0oOo0oOoDOOooOOoooOoOod python0DO0ODOOODOODOOCDOOOOO
0000 (stack traceback) 000 00000000000 O0OO0OOOO PythonOOO sys.exc_type O
sys.exc_value 000 sys.exc_traceback O0O0OO CODOOOQO (PythonOOOOOODOOOOO
OsysO0OO0OODODOO0ODOODOOODOOOODO)0DOO0OO0ODOOODODODOODOOODOOODOOOODOOOO0
godo0ooOoO0o0oO0oooooooooooooog

Python APIO DO 00000000000 DOOO0ODDOO0ODOOOOOOOOOOOd

0000000000000 pyErr_SetString() 00000000000 O0O0O0O0COOOOOOOO
0000000000 PyExc_ZeroDivisionError 0000000000 ODOODOOOOO COOOO
OO000OOoOOooCocOPythonODOCOOOOOOOODOOOODOOO “OOO”DOO0ODOOO

Ubo0o0o0bO0obbOD pyErr_SetFromErrno() UO00OD0DO0OO0O0ODOODOOODOOOOODOOOO
0000000000 errno000000C00O0O00CODO0ODOOO0O PyErr_SetObject() OOOO
gobobooobooobbooobboobbboobbooobbu0bbbO0n py_INCREF () OO
obooboooogog

UobodbboobboOobobO0oob pyErr_Occurred() DOODOOOODOODODOOODOODODOO
gooobgoobooboobobooboboboobooboooboobo NULLOODOOOobobDooboooo
gobooboobodboobbobbuoobOodbpepyErr_Occurred () DODODOOO0ODOODOODOO

O0OgO0O0O0O0O0fODOODOODDOOOOOOOOOOOOOOOOOOOOfOOOOOOD@ODO NULL
0 -1)0OOOODOOOoOODOOODO pyErr_x () OODOO0ODOOOOODOODOOO ODDOODOD —O
0000 g000O0O00OOOOOOOOOOOOOOfOODODOOOOOOOOODODOOOOOOOOOO
000000 0000000000000 d pyErr_» () 0 O0OO0OOO0ODOOODOOOUODOO —O
0000000000000 00000000000000000000000000O0000A0 Python O
OooOoOoOOO0OO0OO0OO000o0oooooooooon0oO pythonOOOOOODOOOOPythonOOOOOOO
ooooooooooooobobooooooo

(0oOO0OU0D0 pyErr_« () ODOOOOO0ODOUODOOUODOODOOOUODOOUODODOODOOODODOOO
ooooooooboobooboob0o0oo0boobooo0oooooooo0boDoO pyEre_x() OO0
coboooobooboooooooooooooooOooOoOoOoOOoOobOOoOobObOOobObOO0OO0o:-Oo0oO0OODOboO
goooooooopooooooooopooooon)

12. 000O0:000000 5
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OO000O0000O0O00DO0O0000O000O0O00DO00DODbO00DOO PyErr_Clear() OODOO
gooodoo0d0oo0o0ooOo0oDOOoO0oDoO0obOodO0oOo00ooOOoU0oDOOoUODUbODOOoOOoUOoD (mo O
0000000000000 0Do0oU0o0oo0ooUooDoooO)Y0oDooDoooDooooDoooood
PyErr_Clear () D0OOOOOODOOODOOO

malloc() OO0DODOO0OOOO0OODOOOOOODOODOOODO —malloc() (0OO realloc())OO
OO000000000000 pyErr_NoMemory () DO0OOOO0O0OOOO0OCOODOCOODOOOODOOO
000000000000 0D0O0 (000 PpyInt_FromLong())Od PyErr_NoMemory () DOOOOOO
0000000000000 000U0U0U000 malloc() OOODOoDODOOODODDOO

000 pyArg_ParseTuple () OO0OO0O0OO0OOOOOOCOOOOOOOOOOOOOOODOOOOOUnix
googooooooboooooobooooooboobboooboobDoobbobDbO0 -10D0Oo
goo

coobooooboooooobOboOooOo@oobooooOooooboOooOoboOooOoOoOooOooOOoOOoO0oDOboOOO0Oo0OO
Py _XDECREF () O Py_DECREF () O0OO0O0O0D0)000O0O0O0O0O0O0O0OOOOOO!

00000 b0o0b0o0bOoobobOobobOobobOoobOoUon pyExe_ZeroDivisionError DO OO OO
0000000 PythonOOODODOO0OOOOOD COUOODOODOODODODOODODODOODOODOO
oO0o000o0OO0obO0oO0obDO0DO000 —O0OO0ODO0ODODODOO0OO0O0O0000 PyExc_TypeError O
000000000 00DOO(@OOU0b0ODO0O00 pyExc_ICError0000O00OOOOONMOOOODODOO
0000000000 pyArg_ParseTuple() 00000 PyExc_TypeError 0000000 0OOOO
oboboooboobobobooooobobuobooobo0obob0obDo0ob0obODn pyExe_ValueError
oooood

cooooooobooooobooooooooobOoboOoOoOoboOoOoooOoboOoOooOoboOoobooboOooobooOoOoOooOooDooa
ocooooooooog:

static PyObject xSpamError;

OO0O0000000000000 (dnitspam())000000C0O0O0O0O0O0COOOODOOOOO@OO
gooooOoooooooooog):

PyMODINIT_FUNC
initspam(void)
{

PyObject =»m;

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 000 O0O0O0O0O0O0OOOCODOOOOO spam.error 00 000O0O0DO0OOOOCOODO

6 010C0OC++ 000 PythonO OO
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PyErr_NewException () O 0O OO bltin-exceptions 0 0 000000 Exception 00000000
000000000o0ouoOoOo (WULLODOOOOODOooooooooooo)o

SpamError 00000000000 OCOO0OC0OO0O0O0O0O0O0O0DOO0OOOOO0COOO0O0O0O0OO,;0000
ocoooooo!oboooooooo0oooooooooOoocoooOOoOooooooooooObooobOo0n
O00000000000o0o00O SpamError 00 0000O0O0DODO (dangling pointer) D000 OO0
coodoboocobOoOoo0oO0ooobOOoO0oOo0bOOoO0obOO0Ob0ObO00O0O0b00O00 spamError 00000
ooooooopooooooo cogoooooOoUoooooOoOoooopOooooooOooooooOooO
cooooooboooooao

gobogbodobbuooboo pyMODINIT_FUNCODODOODOOODOODOODODOO

PyErr_SetString () UOOOOOODODODOOOOOOOODODODODOO span.erroxrddogononon
oOoood:

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

const char *command;

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 PylLong_FromLong(sts);

1.3 0000

cooooooboooobooooooOooOoobOboOobobooOooooog:

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

0000000 pyArg _ParseTuple () OOOO00D0OOOO0DOOODOOOOOOOODOOOODOOO
oOoo0OANULL(ODOODOOOOOO0OOO0OO0ODOO0OCO0ODOOOODOOOODOD)DOODUODDOOOO
obo0oo00ob0oboobo0obobob0o0o0oDob0D0ob00D comanddODODOOO0OODOODODOODOODODOO
ocooooooOoooOoOoOoooOooOoOoooOooOo0OoOo0OoOOoUOoDOOoOoOOoObOOoOooOo(@ooboodg
COD00O00 command O const char* commandO0000000000O0OOOO0O)O

000000 PpyArg_ParseTuple () DOODOO000O00O0 UnixOO system() OOO0OD0OOOOO:

13. 0O0OO 7
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sts = system(command) ;

spam.system() O sts O Python OO0 00 DO OOOODODOOOODOODOODOOO
PyArg_ParseTuple() 00 0O0OO0O0OOO0ODOO Py_Buildvalue() OOOO0O: Py_Buildvalue ()
OCO00DOO0OO0o0d0DbDoOO0oO0oO0 cogOopoUoUoOoDoUO python ODOOODODOOODOOO
Py_Buildvalue () O00O0OO00O0ODOODOOOOOOOO

return Py_BuildvValue("i", sts);

OOOO0OOO00 py_Buildvalue() OOOOOOOOOOOCDOOODO@OODOODOOO PythonOOOO
goooooooopoopooooy

0000000000000 (voidOOOOO0)0O0D0O0O0C PythonODOOD NoneOOOOOODOOOOO
O00 NoneOUOODODOOOOOOODOOOOOODODOOOOO(@MOODODODO Py_RETURN_NONE OO OO
ocooooooo):

Py_INCREF (Py_None) ;

return Py_None;

Py NoneOODOO PyhtonOO OO OOOOO NoneOOOOO COOOODOOOOOOOOODOODO
0000000000000 “000”»00dd0O0NULLO0ODODOOO00 NoneOOOO PythonO OO
oboobooon

14 0000000000000 0O00ODO0O0O0O0

0000000000000 spam_system() 0O Python OO0 OO0O0O0OO0O0OCOCOOO0OODOOOOOOO
0000000000000 00000 “0c00D0000D0 (methodtable)’ 0000 O0ODOOOOODO:

static PyMethodDef SpamMethods[] = {

{"system", spam_system, METH_VARARGS,

"Execute a shell command."},

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

0000000000 00D0O0 (METH_VARARGS)OOOODOOODOOOOOOOOODCOOOODOOO
goboboooobbboooobbooobbdooobbooobb METH_VARARGS O METH_VARARGS |
METH_KEYWORDS DO UODO; 00000 PyArg_ParseTuple() UO00O0O0OO0OOD0OODOODODOOOO

METH_VARARGS OO OO0O0O0D0O0COOOOPythonO0O0O0O0D0O00ODO PyArg ParseTuple() OO0OO
goboboooooooobogobgoobobobooooooooobsgbobobobobooooobobOoDbo

ooooooooooooboooboooooooooooDbbobOO0o0000n0 METH_KEYWORDS OO
O000000000000000CO00000000 PyObject » 000000000 0OOOOO
cooooooooooooooooOobOOoCOoOoboooooobObOoOoOoOoooooobooOoDoObobooboOoOoa

8 010C0OC++ 000 PythonO OO
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PyArg_ParseTupleAndKeywords () DO OOOQOOOO

cboooooooboooobobooobbooobooooboooboobOOoobobooobOoooOoboDboooOag
0oo0o00000 name0 00000 initname () DO0000O0O0O0OO0O0OCOOO0OCOOOOOOOOO
cooboooobOoboooboooboo seicO00OO00O0O0O0OODOCOO:

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

PyMODINIT FUNCOOOODOOODO voidOOOOOOOOOOODOOODOOUODOUODOODOODO
OO0O0OO0COOO (inkage declaration) 0 0000000000 C+0000000O0O extern "C"OOOO
obooboooooooogo

PythonOOOOO0O0OO0O0O0O00 spamO0000 import 00000 initspam() D000 0O00O0OO (Python
O0o0O00oo0ooo0O0oo000o0oo0ooDoO0000000) initspam() O Py_InitModule() O0OOO
OO0 “Cc0o00ooooooo’oo00@UUpooDg "spam"O0OO0O0OO0O0O0O sys.modules 00O
ooooO)oooO0oO0o0o0o0O00000000000 (PpyMethodDef OOOO0O0O0)000000000O
gbooboobdoboboboobooboboobuobobobbob py_InitModule() DOOOOODOOO
(Cooooooooooo)ooooooooooObDOoOODOODODOO0ODO0O0O00PyYy_InitModule() OODO
O0o0O00000000o0000 sbort0O0DOOOCCOCOO0O0O0O0O0O0O0OODOOCCOOOOO0O0O0 NULL
ooooogd

Python 00O O0OD0O00O0O _PyImport_InittabO0OOOD0OOODOODOO initspam() OOOOOO
initspam() 00000000000 OOODOOOODO0O0ODOODOOODOOODOO0OPyY_Initialize()
O PyMac_Initialize() O0OOO0OO0O initspam() DOO0O0OOOOOOOOOOOOOOOO
oboooooooobooboboboooooog:

int

main (int argc, char xargv([])

{

/+ Python 0000000 argv/(0] OO0 =/
Py_SetProgramName (argv[0]);

/+ Python 00000O000000O0O0O0COOO =/
Py_Initialize();

/= 000000000000 =/

initspam();

Python 0O OO0 OO0 Demo/embed/demo.c 0000000000000

O0O0: O0O00O0O00OD (000 fork() OO0 exec() 00000O0O0O00O0)000000O000O00O0O
O00000sys.module J000000000000000000000000000 import0000O
cooboboooobooooooooooOoooOobOoOoOoOoOoOoOoobooOoOoOoOoOOoOoOoOboOoobooOoOoOooOooDooa

14. 000000000 0OOOOOODOOOOO 9
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CobodoooobboOobbodoooOobboOl reload() DOOO0OO0OO0OO0ODOOOOOOOOOODOOO
O000000000000O0 (Anitspam())00000C0CCO0O0O00O0O0O0O0OODOOCOOOOOOO
OO0O0O0Q0O0O0O0 (UnixOO .soOWindows OO .d11) 0000000000000 O0O0O0OOO0OO0OO
coooOoooobobocooboooooboboo

0000000000000 O0PythonOO 00000 Modules/xxmodule.cO0OOOOOOO0OOOOO
cooooooobooboooobooooooooooOoboOooooOoooboooobooooon

1.5 000000000

oooooOoOoOO0O00ODb00O0D000000000bO0O00000:00000O00PYthonDODODODODODO
O000000D0O0OCOO0O0000 (dynamicloading) 0000000000 O0O0O0OCOOO0O0OOCOOO
oobooobooooooooooooooooooooooo;ooooooooooooboobooboOooobog
O istwtils 000 COOO C++ 00000000000 O0)00WindowsOOOOOOOOOOOOODO
o000 (WindowsOOUO CO0OD0O C++ 00000000000 O0)00000000O00O00O

OO0DOO0ODOOO00O0O000O00DOO00ODOoOUODO PpythonO0O0OOO0OOOO0ODOOODOODOODOODDOO
000000000000 000000000000000000000D000LUNXO0000DOO000d
0000000 O0DO:00000000000000 (@O0 spammodule.c)0O0ODOOOOOOO
00 Modules/O000O000O0O0OOModules/Setup.local OO00O00O0O00O0O0OOO0O0O0OOO:

spam spammodule.o

000000000000 00000000 mkeOODOOODO0DO0D00O000O000O0O000O00O
00 Modules/ D0OODO0OO0OOO0D make 000000 OOO0C0O0 ‘make Makefile’ 000 00O
Makefile 0000000000000 0000000@OO0D Setup000000000000O0DOO
0oo)

gooooboooboobobbbooooooooooobobobbbbbooooobobbobbbbbobooogUog
obobooooooooboooDo:

spam spammodule.o —1X11

1.6 CO0O PythonOOOOOOO

OO0o0Oo0dC0OPythonOODO CODOOOOODOODOODOOUODOOOOODOOOODOODOODOO:-COOO
Python0OOO0O0OOO0O0O0OOOO0DOOOOOOOOOOO “O00000”000000000000GCOO
gooooooooOoOoODODOODDODODOOOOCOOOOOOOOOOOODODOOODOODOOOOOO
000000000 PythonOOOODOOOOD PythonOOOOD0OOO0O00O0OO0O0ODOOODODOODOOO
Oo00;000000000CO00O0O0OC0CO0O000O000C0 PythonOODOOOOOOOOOOCODOOO
oooooooooooooooooooooboooooooooboobooooDo

10 010C0OC++ 000 PythonO OO
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O00000O0OPythonODDODOODOD0O0O0O0000O0O0O0O0O0OO PythonOODODOOODODOODODOODODODO
ogooooooooo (pythonOOOOOOOOOOCOOODOOOOOOOOOOOOOOOOOOOOOO
000 —0000000D000000 PythonOOOOOOO Modules/main.cO0000O0O0O0O0O0O
ooooob -cOO0OOOOOOOO)

Python 000000 OOOOOOOOOOCOOOOOODODODODOOOOCOCOODOCOOOOO PythonOO
OO0DoOO0OO0o0ooOoOo pythonOOOOOOOOOOOOOOOOOOOOODOODOODOODOO
000D (@Oo0o0ooO0oU0oU0DbDO0o0O)0000U0O00DoU0Od0O00DU0ooOOoooDUooOOoooDood
ooooooooodg pythonOOODODODODODODODOODODOODOOODOOUOUOD —OUULOUOLDOOOOOO
000 —000D0O0(@UO0O0O0O0000 py_INCREF() DOODOOODOOODOOOOONODOODOO
gboooooobobobobooooooboobobo:

static PyObject *my_callback = NULL;

static PyObject =
my_set_callback (PyObject »dummy, PyObject =xargs)
{

PyObject xresult = 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) ; /+» 000000000 00DOOO0OO0 =/
Py_XDECREF (my_callback); /+ OD00O0O00O0O0O00OO0O0O0O #/
my_callback = temp; /+» 000000000000 =*/

/+ "None" O0O0OOOOOO =/
Py_INCREF (Py_None) ;
result = Py_None;

}

return result;

O00000 METH_VARARGS OOOO0OO0OO00000000000O00OOOOOO0O;METH_VARARGSODOO
oooobo ooooobooooboboboodoobb booobbboddpepyArg_ParseTuple () O
00000000000 ooooboobObOobODbOO00000 ooooooooo

Py_XINCREF () 000 Py_XDECREF () 0O00OUODOOU0ODOODOUODOODODOOOOODOOODO/MOO
goboboboobooooooNLLOODO0OOOOOOOoO0ooooooOobOobOo0D @obobooooooo
OrempOd NULLOOOOOODOOOO)IOOOOOOODOOOOOODOOOOOOODOOOOOOO
gobooobgod

O0O00O0000000000000000000CDO0O PyObject_CallObject() 000000000
OO0O0O0O0O0OO0OO0O0O0:PythonOOO PythonOOODODOOODOOOOOOOOOOOO PythonOOOOOO
goboooooooooboooboboboooooooobooboboboboooobobOoboboboo
OO0C0OPython 0O OOOOOO0OOO0OOOOONULLOOOOOOOOOODO; 000000000000

1.6. COO PythonOOOQOoOOO 11
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00000000 (singleton) 0000000000 Py _Buildvalue() OOO0O0OO0O0OO0OO0OO0O0O0O0OO
coooooobooooooooooooOooOoboOoobOOoOoOoOoOoOoOoOoOboOoOobOOoOoobooOoOoOooDn:

int arg;
PyObject xarglist;
PyObject =xresult;

arg = 123;

/+» 000000000000 =%/

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

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

PyObject_CallObject () O Python OO O OOD0OOOCOOOOOOOCOO; 000 PythonOOOODO
0000D0D0D0D0DO pyObject_CallObject () OOODOOOOO “0000000O0O0 (reference-count-
neutra)’ 00 0000000000000 O0OO0DO00O00O0OO0DO0OOOO0OOOOODOOODOOOOOOOOOd
Py_DECREF () ODOOODOO

PyObject_CallObject () D0DOO00OOO0 “000”000000:0000000000000000O
coooooooboooooboooooooooobOboOoOoOooOoOoooOoOoooOoOOoOoOobOboOoobooOoOoOooOooDooa
gooooooOoOoOoOOOOODODOO0O0OO0O0O0O0O0000000000@OOOODOOoOoOoOoooOggYy
0000000000000 00D00 py DECREF() ODOOODOOOODOCOO

000000000 py_DECREF () DOODOOOOONULLOODOOOOODOOOODODOOODODOO
NULLODODOOOOO PythonO0OOO0O0O00O0O00OO0O00O0OOOCODODOO PyObject_CallObject ()
O00000000O0o0oOoog pythonO0OODODOODODODODOOOOODO COODOODOODOO
000000 PythonOOCOOOO0OOODODOOCOOOOOO0OOODOOOCOOOOOODODOODDOOOOOO
000000000000 00ooOoDOOoO pythonOODOOOOOOODODOOOODOOODOODOO
UoboobodbboobO pyErr_Clear() U0ODOOODODOODOOODOOODOODLDOOODOO
ooooooo:

if (result == NULL)
return NULL; /+ 000000 «/
..use result...
Py_DECREF (result) ;

Python 0 OO0 O OO0OO0DO0OODODOOOODOODOODOODODDODODOODDODODOODOODODODOO
PyObject_CallObject () UO0ODOOOOOO0OOOOOO0OOODOOOODOOOOOOOOOOODOO
cooboooobooooboooooooooobooooooooooooooooooooooo0oooonog
cobooobooooooboooooOoobOobOoOoOoOooboOooooOoOobOobOOobOOoOoboOobOOobOboOoboooOoonoa
Py_Buildvalue () OOO0O0OOO00DOOOO0ODOOOODOOOODOOODOOOOOODOOODOOOO
cooooooboocoooa:

PyObject xarglist;

arglist = Py_BuildValue (" (1)", eventcode);
result = PyObject_CallObject (my_callback, arglist);

12 010C0OC++ 000 PythonO OO
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Py_DECREF (arglist);
if (result == NULL)

return NULL; /+ O00OO0O0O0O =/
/+ 00000000000 O0DOOO0OO0O0 */
Py_DECREF (result) ;

Py _DECREF (arglist) OOO0O0O000O0O00O0O0COO0ODOCOOOCOOOCOOOOOOOOOOO
O!'00000000000000D00D0000DOoDO0: py_Buildvalue() OOOOOODOOOOO
gbobooooooboobobobooo

Uboob0o0b0o0b00ob00obO00Db pyObject_Call() DUODOOOODOOODOODOODOO
00oob0o0o0oooobOobO0bO0b0ob0ob0boOn py_Buildvalue() DOOOOOOODODO

PyObject =xdict;

dict = Py_Buildvalue("{s:1}", "name", wval);
result = PyObject_Call (my_callback, NULL, dict);
Py_DECREF (dict);
if (result == NULL)

return NULL; /+ O0O0O0OO0O =/
/+ 00000000000 0D0O0O0O0O00 */
Py_DECREF (result) ;

1.7 00000000000000O0ODO0O

PyArg_ParseTuple () UOOOOOOOOOOODODOODO:

int PyArg_ParseTuple (PyObject xarg, char xformat, ...);

O0arg0 COOOO PythonOOOODODOODOOODOOOODOODOODOOODOODOODOOOOODODO
formart 00 000000000Python/CAPIOODODOODOOODODODODO arg-parsing00000000O00C0O
oooooooooboooooooooooobo0ooooooooooooo0obDbooooooooDoOg
coooooooo

PyArg_ParseTuple() O Python 00 0O DOO0O0O0OO0OOOOOODOOOODOOOOOOOOOOO
PyArg_ParseTuple() OO0OOOO0OODOOOO COODOOOODOOOODODOOOOODODOO
gooobooobobo:-obbooobbooobooobbooobboobobbooobLboobbboo
ocoooooooooooooooooooooooo!

O0000000ooooopoooo0oo00o000dO 0og oo (borrowed reference) 0 00O 0; 0000
ooooooooooooooOoOoooOooobbooooooo!

goooooooooboooooood:
int ok;

int i, i;

long k, 1;

1.7. 000000000 OO0ODOOOOO 13
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const char =+s;

int size;

ok = PyArg_ParseTuple (args, ""); /+ O0OO0O +/
/+ Python 000000 : £() =/

ok = PyArg_ParseTuple (args, "s", &s); /+» OO0 =/
/+ Python 0000000 : f(’whoops!’) =/

ok = PyArg_ParseTuple (args, "lls", &k, &1, &s);
/+ 000 Iong OOOO x/
/+ Python O00O0O0O0O0OO: £(1, 2, "three’) x/

ok = PyArg_ParseTuple (args, " (ii)s#", &i, &3j, &s, &size);
/+» 000 int OO00O0O0O0O0ODDOOOOOOO */
/+ Python 00O0OOOOO: f((1, 2), ’'three’) x/

const char xfile;

const char xmode = "r";
int bufsize = 0;
ok = PyArg_ParseTuple(args, "s|si", &file, &mode, &bufsize);

/» 000000000000 0D00000D0000000O0 */
/+ Python 00O0OO0ODOO :

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 0000000 :
£(((0, 0), (400, 300)), (10, 10)) =*/

Py_complex c;

ok = PyArg_ParseTuple(args, "D:myfunction", &c);
/+ 000000000000 000000 +/

/+ Python 0000000 : myfunction (1+27) */

1.8 00000000000 OOOODOOOn

PyArg_ParseTupleAndKeywords () DO0O0OO00OO0OO0OOOODOODO:

14 010C0OC++ 000 PythonO OO
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int PyArg_ ParseTupleAndKeywords (PyObject xarg, PyObject xkwdict,
char *format, char *kwlist[], ...);

arg O format 00000 PyArg_ParseTuple () OO00000000 kwdict DOODOOO0OO0ODOODOO
0000000 PythonOOOOOOOOUOUOOODODOOOOOOOOUOOOOD kwhistODODDOOOOOO
00000000000 0000000 NULLOOOD0OD00000;0000000 formatO0O00O0O0O0
goooOoOooOoopooopooooo

U000 pyArg_ParseTupleAndKeywords () DO DOD0OO0O0O0OODOODOOOOOOOOOOOO
ooooooog

O00: OOoO0O0ooo0ooodooooooo0ooooooooooooo!l whissOOOOOOOOO
Obob0ooooboobogbodDbDTypeErrord00nooooooonOg

000000000000 0000000000000D00 Geoff Philbrick (philbrick@hks.com) 00 00O
cooooooooooooo

#include "Python.h"

static PyObject =
keywdarg_parrot (PyObject xself, PyObject *args, PyObject xkeywds)
{

int voltage;

char x*state = "a stiff";

char xaction = "voom";

char xtype = "Norwegian Blue";

static char xkwlist[] = {"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» OOOO0OCOOOOODODOO
«+ 000000 keywordarg parrot() ODODOO0O0OOOOODOOO
« OoOd
*/
{"parrot", (PyCFunction)keywdarg_parrot, METH_VARARGS | METH_KEYWORDS,

18. 000000 UOOODOUOOOOOUOOO 15
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"Print a lovely skit to standard output."},
{NULL, NULL, 0O, NULL} /» 0O00O0O0Oog «/
bi

void

initkeywdarg (void)

{
/+» 00000000000DO000O000 +/
Py_InitModule ("keywdarg", keywdarg_methods) ;

1.9 000000000

Py_Buildvalue () U PyArg_ParseTuple () UOOOO0OO0OO0OOO0OODOODOODODOODOOOO
ooooooo:

PyObject *Py_BuildValue (char xformat, ...);

Py_Buildvalue () U0 PyArg_ParseTuple () UOUODOO00OO0O0ODOOO0O0OOOOODOOOOO
cooooo@oooooooooooOooOoboO)yooobDOoOobUOobOoOooOOobooooOoboooog
0000 PythonOOOODOOOO COOO0OOOOOOOOOODOO PythonODOOOOODOOOODOO

PyArg_ParseTuple () OODOOODOOOODOOO: PpyArg_ParseTuple() DODODDOOODOOOO
OO000DOoOooO (python OO0 OO0OODODOOOOODOODOOOOODOOOOOODO)DOO
Py _Buildvalue () OO00OOOO0OD0OOOOOODOOOO py_Buildvalue() OOODOOOCODO
gbooooooboboboobobooboboboooooDobOobobooboOoboObDOg Nonego
0000000000000 000oo00oo000oo00ooo00ooooooooooooooog
o000 10000C00DOOO00DOOO0O0ObDOO0O0ODOOOODboOOn

000000000 (@O0O0000000000000 PythonOOOOOO):

Py_Buildvalue ("") None
Py_Buildvalue ("i", 123) 123
Py_BuildvValue ("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_BuildvValue (" (ii)", 123, 456) (123, 456)
Py_Buildvalue (" (i,1i)", 123, 4506) (123, 456)
Py_Buildvalue("[i,i]", 123, 456) [123, 456]
Py_Buildvalue ("{s:i,s:i}",

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

1, 2, 3, 4, 5, 6) (1, 2, (3, 4)), (5, 6))
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110 O0oO0ooooo

COC+0O000oooooooooooooobooooooooooooooooboOooooooooboOoo
0000000000 COD000 malloc() O free() JOOODOOCHOOOO0OOODOODOOOO
newl delete0000000000000000O0COOCOOOOOOOODOOO

malloc () ODOOOD0ODOOO0OODOOO0ODODOODOOODODOO free() UODOOO0ODOODODOODODO
ooo0oobo0oboboo0ob0o0ob0b0o0ob0o0ob0ob0bOn free() DOOoODbDOODOOODOODO
goooooobobbobbDbD free() ODOOOOO0OO0OO0OO0O0OOO0OOOOOODODDDDDDODODOO
goooooooboobooobooobobooboobooboooboboobooboboboobOoooo
(memoryleak) D000 0000000000000000000O00O0O0O00O00O0O free()0O0O0COCODOO
goboooboboobbiooobbodbbdd malloc() DOODDOOOLbOODDbOOODDOO
0000000000000 000DOoO0oO0ODO (using freedmemoryy 00000000 OOOOOOO
goobooobogogoboooooobooobuoobh —booboooboobooobUooboob —b oo
gooooo

ooooooooboobooooooooooooboboooooboooooooobooooDoobooooboooooDbog
cooboooobooooooOoooOooOoOobOOoO0OoOOoOoOoOoOoOoOoOOOoO0ObOboOoOobOOOOoOoOnOag
ooboooboooboobooooobOOo0obOOoOooOOooobOoobOOoOobOoOobOOooooboooooooog
coooooooboooooooooooooboooooooooooooooooooOoooooooonod
coobooobobooooooooooooobooOoboooOooooooooOoooOobooOoobooOoOoOooOooDooa
oooooobooooo:0o0obooobobo0oooboOooooooooooooooooOooDbDoOOoDbDoboOoDog
coobooooobooooooooooOooOoOobOOo0oOobOOoOoOoOoOoOoOoOobOOoOOObOOoOobOOOoOoODOoOO
ooboooooooooobooobobooobooooboooobooooOoooobOOoOoobOoooOo0ooooboooooboOoooog
coooboboooboooooooOoooOooooboOo0obooOooooOooOoOoOOoO00oOboOoOobooOoOoOooOoDOonoag
oooooooboooooo

Python 0 malloc () O free() 0000000000000 O0O0ODODOOOOODOOOOOODOODOO
0000000000000 0000DO0O0000D00000000000A0 (reference counting) 00 OO
cobodoooooboooobooooooood:-ooo0oooboooooooo0ooooooooboboOoood
cooooooobooooobooooooOooooobOboOoOoOooOoOoooOoboOoOooOoboOoOoboboOoobooOoOoOoooDooa
oooooooobooboooooooooooobo0ooooooooboooDbOoOoooDboOooDboOoOooooOoOg
cooooooooooo

O000000000D0O0O000ooO0OdO (automatic garbage collection) D000 O00O0O0ODO@OOOO
o0o00ooooo0o0o0ooooO000ooooO0o00oooOO000ooOO0o0o0ooOoOO0oO0DoOD “o
O (automatic)’ 00 000000)0000000000OO00O0O0O0O0ODODOO0OOODO free()OODODOO
oopoooooooooo0ooo@oooooooo0oooooO0o0ooO0o0ooOD00 —0D00O00o
goooodooooooo)cooooooUoooUooUoOoUOOooOoOooUoUOoDoUobDoODoOoood
00000000000 00000000000000000000000000000000 (malloc()
O free() OOOOOO0O0ODOOOO0 —COOOOOOOOOODOOO)OODOOOOOOOODOOOOO
000o0d0oo0ooo CcodoDoU0oD0ooU0DO00oo0Doo0DO00oo0ooDooooooDoooooood
oooooooo
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PythonO0O OO0 ODOO0O0O0O0O0O0O0O0OO0O0O0O0O00O0O0O0O0DOOOOO0OO0OO0OO0OOO0OO0OOOOOOOOO
00000 (cycledetector) 0 0 000 0000000000000 O00O0O0O000O00O0O0O0O0O0O0O0O0OO
oobooobooooobooooooooobooooooo;ooooooooooDooooboboobooboOooboog
coooooooooooobooobooooooooooooooo@oooooooooo)yoooooo
oobooooooboobooooobOoOoobooobOoooOoOoooOOoOobOOoOoOoooooobooobooooDoog
cooboooobooooooooooboOooboOoO0oOoOooOoOoooOoocOoOoOo0OoobOooOooooOoO0oOooOooOnoag
cooooooobooooooooooooooboooboooooooOoooDn

00000000000 00ooooo0oDooo00PythonOOOOOOOODODOO (finalizerO__del_ ()
gooO0)0bo0oooO0oOoO0DOoO0OO00OO0U0DOOoU0DOOoUOOOOOOU00DOUOU0ODOODUODDOODOd
OO00O0O00DO0O00 geOO0ODOOO0 @UODOOOOOODDOOO garbagedOO0)O0D0OOODO0OO gc
O0000000000000 (collect() OO)ODOOOOOOOOOOOODOOOOOODODOODOOO
ggooooooooooobbboboobobbbbbbbbbboooo0ooooooogoosdg
000000000000 0DUnxO0OOD0O0OO00 MacOSXOODOOO)ODODOOOUOO configure O
0000 --without-cycle-—gcOUDOUOOOOO0OO0OOOO0OO0OO0DOO0DOO0OO0O pyconfig.hOOO
U WITH_CYCLE_ GCcUOUOUOODOOODOOOOODOODOOOOoODbOOODbOOOOoODbLOO0oOon ged
gobooboboooboobboo

1.10.1 Python OO OOOOOOOODO

Python OO ODOOOOCOOOO0ODOO0ODOOUODOOODOOOOOODOOOODOOOOO Py_INCREF (x) O
Py_DECREF (x) UUODOD0OOO Py _DECREF () UODODUOOODODOOOODDODOOODDLOOOODODOOOO
0oob00oooooobO0b0ob0ob0bo0oboOdn free() oo —0OOODODODODOO
000000000 (typeobjecy 00000 D0O00ODO(MODODO0O0ODODOO0OD)YOODODOODOOOODOOO
gbobooooobooboboboboooobooogoogo

goobbboooooooobDbb: D0 py_INCREF(x) U Py _DECREF(x) UODODDOOOOOOO
0?00000000CO0O0OOO0ODOO0OOOOOODODOO0ODOCOO “DO (own)’0OOODODOOO
oooo;000D000000000000000000 ownareferenceJ1000000000000000
goboooooooboooboboboooooboooooobobobobobooooboboboboboo
00000000 Py DECREF() 0O0OOQUODODOOOCUOCOOOCUOOODOO (transfery I0O00O0OO
OO0 (ownedreference) 00O DO0O00OO0OOCOOOOPY _DECREF() DO0DODODODOOOOOOOOOOO
oboboooooboobobobobooooooobooboboboo

0000000000000000 (borrow) D0ODOOODO 00000000 Py _DECREF() 00000
0000000000000000D0D000000D0000000000000000000000D0000
00000000000 000000D00000000000000000000000000000000
gooog *

2 000 “0000”00000000000000000000:00000000000000000000000O000000
ooooo

# 0000000 1000000000000 00000000 —0000000000000000000000000000
goooooO0ooOoOoooOoooOoooooooon!
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cooooooboooobooooooooooboooooooooobooooo0oooooooooOooonogd
coboboooboobooooooo —b0OobOoOooOooOoobOOOoOobOOoOobOboOoboOoOoOoDOOoOobDbOOoDbboOoDbbodg
oooooooobooboooooooooooobbo0ooooooooboooDbOooooDbooooooooDog
coobooooooooooooOooOobocOoOobOoOoOoOoOoOoOoOoOobCcOoOoOboO0oOobOboOooboOoOoOoOoDOonoO
oooobooooooo

Py _INCREF () O0OOO0OD0OCOOOOOOOOO0OOOOOOOODOOOOOOOOOOOOOOOOOOOO
00000 —Ppy INCREF() DODOODOOOODOOOODODOODOODOOOODOOOOOOOODO
(boooooboooooooooOoooOoooo0oo0oOooO0o0oo0oO0o0o0oOo0o0oOooOo0oo0o000)o

1102 0000000000

coooboooobooooooooooooobOoO0OoOooOooooOobocOoOobOboO0oboboOoobooOoOoOooOooDOoag
cooboooobobooobooooboooooo

cooboooooobObooOooooobbooooooooobobObOoooocobboooooo
PyInt_FromLong () U Py Buildvalue() DOOO0OO0OO0OO0OO0OO0O0OO0OOOCOODOCOOOOOOOO
cooboooobooooboooooooooboooobooooooooooooooooooo0oOooonod
O00000000000000000 pyInt_FromLong () O000O0O0O0O0O0O0O0O0O0O0O0O0O0O00O0O
oooooooobobooobooooboooooo

PyObject_GetAttrString () UOOOOOOOOOOODOODOOOOOOODOODOOOOOOOOOO
godooobooobooooooooobooob oo o000 b oooboooooooon
0000000000000 b00b000bD00b0Ob0b0Og: PyTuple_GetItem() OPyList_GetItem()
O PyDict_GetItem() UDODOO PyDict_GetItemString() DOODOODOOOOOOOOOOOOO
gobooobooboooog

PyImport_AddModule () UOUO0OO0OUOD0OOOO0DOOOOOOODOODOOOOOODOODOOOOOODO
gooob:00b0b0b00ob0obo0o0bo0b0bb0boo0obOo0bOgn sys.modulesOO0QOO0O
googo

cooooobOooO0oOobOooOoOoDOoboOo0oobOoOoOobOoboOoOoDbDUOobobOOobDOobobDOooooD —
00000000 b0O0o0b0DbbO0ObDDO py_INCREF() DOUODODDOOODODODOOOODDOODO
0000000000000 0DO00: PpyTuple_SetItem() O PyList_SetItem() ODOOOODOO
0000000000000 00D0ODDOO0O0O0O00oDOoDODO (takeovery 00 —O0OOOOCODODOOO!
(PyDict_sSetlItem() OODOODODOODOODOOOOOOO—0O000O0OOO0 “COO0”OOOO0O)

Python OO COOOOOOOOCOOOO0OCODOCOOOOOOOODOODOOOOOOODOOOCOOOO
coooooobooooboooooooooooobobooooooooooooooooooooooonogd
cobooboooobOooOooobooOooooOoOooO0oOOo0obOOoODbOb0OOb00O0n0 py_INCREF() ODOO
oooooooooooooooo

Python 0O OOOOOO0 COCOOOOOOOOOOOOOOODOOOOOO0 —OO0OO0OO0OOOODOOOOO
ooooooooon
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1.103 0O

gooboobodoboboobooboobobooboobbooboobbobbooboobboobOoo
gobooooogoogoobobobooooobooooobobobobobboooooDobobOoboboboo
goobgoobgod

coooooobooooooooooOoocOoOobOOoO0oOoOOoOoOoOoOCcOoObOOcO0OobOboOoOoboOOoOooODOoOoO
OO000OO000obOOo0o0bO0O000D py_DECREF () DOOOODODOOO:

void
bug (PyObject *1list)
{
PyObject xitem = PyList_GetItem(list, 0);

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

obo0oo0o0oooglist[(o] 00000000000 1ist[1] 00 oO0DbOO0OOOO0OOOODOODODOO
0O000ood0oooO0o0oooooooogooooooD?20o0oo0OoOooDoOooO!

PyList_SetItem() O0O0O0O0OOODOOOOOOODODODOOOOODOODOODOOOODOODOO
000000 10o000o00o0doddooO 100000000 ooo0o0Uoo 1ogooooooood
gbooobobooobooobooobonbb _del (OO0ObOObOO0ObDOOOODOODOOOODOOO
0O0000O0o00ooOo00oo0 100000000 oDOo0o00ooOoD0UDUO0oDOoOOogO0__del_ () O
goboobobooboo

OO000 Python OO OODOOOODODO __del () OOOO PythonOOOOOOOOOOOOO
_del_ () Obug() 0000 itemJ00000000O000000O0O0OO0? 0000! buf()
OO0b0O00000_del  ()OOO0OO0OO0OO0OOOOO0OOO0OO0ODOO del list[O0]lO00000O0O0O0DOCO

gbooooboobobobooobob 1ist{010b0b00Ob0O0OO00ODbD0ODbDObObOO0OD 1ist(07 0O
oboobo0oooooobooboob0obob0o0D itemdb0obO0obO0ObObOOOOO

gobooboobobooboobooobbooboobboobuoobbobbooboobbooboo
oboooooooooog:

void
no_bug (PyObject xlist)
{
PyObject xitem = PyList_GetItem(list, 0);

Py_INCREF (item) ;

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

Py_DECREF (item) ;

00000000000 00000000000 PythonOOODODOOOOODOOODODOOO __del_ ()

20 010C0OC++ 000 PythonO OO



PythonOOOOOOOOOOODOOO,0000 2.7jal

o000oo0o0o0ooo0o0o0oo0o0oooo0o0o0o cobooooUooOoooooooooooon..

0000000000000 00DO00O0000o00oooooDg pythonOODOODOOOODOOODOO
goooooboooooooooobobbbbboooooooooooooobbbbboooooobbboo
oooobo0oOobobo0oooobOo0obo0onbDb py_BEGIN_ALLOW_THREADSOOODOOOOOOOOOOO
Py_END_ALLOW_THREADS 0000000000 DO0ODOODOOO0OOODODOODOOOrODODODOO
cooooooooroooooobooOoooooOoooO0OoDOoO00oOoOoO0ObDooUoooOooDooOg
gobooboobbooboobbooboooboo:
void
bug (PyObject *1list)
{

PyObject xitem = PyList_GetItem(list, 0);

Py_BEGIN_ALLOW_THREADS

...00oopoooooo0oo /o 0000, ..

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

1104 NULLOOODO

ooooooobooooboobooboooobooooboo ANULLOODOO0O0O0OO0oOooobooooog
ocobooooboOoocOooboOoooOo(@oboooooooogoboooboOo)obooooooobooobooooog
goooboooooooobobobooooobboooooobobbooo NULLOODDODDDDOOODDDDO
NULLODOODOODOOODOOOoOoDOoOOooooooooooobboooobooooooooooooooo
—0oobooboANLLODOODOOobOobooboooboboboooboboboboooboboboboooboo
goo

ooooAaMNLLOOOOO0000o0o0o0 “000»00oooooo NULLOO000DO0O0O00O00000
gbobooooobobobU0bmalloc() DOODOOODOODOODODOOOOOOOODOODO

000 Py _INCREF () OO0 Py_DECREF () O NULLODOUODODOOOOODOODOD —OODODOO
00000000 D0O0 py_XINCREF () UODO Py _XDECREF () DOODOODOOODODO

00000000000 O00000D0000 (Pytype_Check())O NULLOODOOOOODOOOOCDOOO
0O —0o0oboooooooooooooboooobooobooooooooooooooobooDboboOooog
cobooooboboobooooboboconNULLOO0O0OO0O0OO0O0o0ooooooooooobobooooooooa
oooooooobooooNULLOODOODOOOoooObooobooon

Python OO COOOD0OOO0OOO0OOOCO COOOOOOOODOODO (DOO0ODODOODO0O args)0000O
NULLOOODDOOOOO0ODODOO0 —000000000000000000000000 *

NULLOOOOO PythonOOOOOOO “000”0000000000000O0O0O0O0O0OOO

“ «000”00000000000000000000000000000 —0000000000000000000000
oooooo
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111 C++ 00000000000

C+ 0000000000000 0DOO0OO0ODO0OO0OO0ODOO00ODUODODOUOOODOOO (Python OO
ogooo)o cooooooooooooooooooooooooooooOoOoOoDooOooooogog
ocooboooOOoO0ooOOoO0oOo0oOooOoOoOo0oOooooo C++0000O0ODOOO0ODOUODOOODOOOOODOOO
0000000 PythonOOOOOO0O0OD0DOOODOOO0O0O0(@OOOOO0ODOOODDO)O0 extern "C"
000000000000 000000DOPythonOOOOODOOO extern "C" (...} 000000
O000000—0000 __cplusplus(000 C++O000000O0COOO0O0OOOOOOOOOO)O
gbobobobon extern "C" {...}0000000D0O0DOO0ODODODODODODOOOOOOO
gooo

112 OoooOoooo CAPIODOOOO

O000ooooooooo pythonOODODOOOOOOOOODOOCOOOOOOOODODOOOOOO
gobooooooooobooobobobooboooooobooboboboooooobooboboboboo
0000000000 “00000dg (eollection)” 0000000000000 ODODODOOOCOOOOOOO
O00O00O0O000o0oOoo CAPIDOO0O0OO0OO PythonOOODODOOOOOCOOOOODOOOOOOO
0000o0d0ooOo0o0ooOOo0o00ooodoDoO00oooOoo copopoooooUoUoDoOoOooooog

coooooooOoOOO0OD:00000@O0D0 staticOOOOOOOOO)OOOOOOOOOOOO
goooooocCAPIDOOOOOOOODOOOOOO0ODOO0OO0OOO0OOOODOO0O0OO0O0O0O0O0O0O0OO0 Python
cooboodoobooooooooooooobooobooooooooooooooboOooooOoooonog
coboooooooobooobooobOoooooOoobOoOooOoOoOooOOoOoOOobOoOoOobooOobooobooOoooag
Oo0O0oooo0oU0ooooooooooooooOo;, 0000000 PythonD0O0OOO0OOOOOOO
0000000000000 0000000ODO0O0O0000 (OO0 Windows)DOOOOOOOOOOODO
gooooooooOoOoOoOOOOOODOOODOODDOODDOODD AIXDOODOODH)OOOOOOO
00 @O000 Unix) 0000000000000 00O00OO00000000O00000000O00O0000O
cooooooobooooobooooooboooobooOooooooooboooobooooboooooooooDoog
oooo!

gooboooobbooobboooobobooobboooobbooobbooobboooooobobo
UbooboobgbbooDbOnD staticOUbOOO0OOOOO0OO0ODOOOODODODOODODODDOODOOO
o@uoooooooooooodoooooo obooobooOo)ooooooOooogooooooooodg
ggoobooooboobooobobuooobboooboboooobb bbb booob booobbooo
obooboooooooogo

Python OODODOD0OO0OOODOD COODDOODD (0O0O0OO0)DODDODODODODODODODODDDODOODOOODO:
Capsule (OO0 D0OO0)0O0UOO0OOO0OOOCapsule 00000 (void«)OODODO Python OO OO OOODO
Capsule 0 CAPID 000000 DOOOOOOOOOOOOOO0OODOO PythonOOOODODOOODOO
000000000000 0d0OCCapsule0 0000000000 0ODOOODOOODOOOODOOUODODOO
OO0D0000000000000 import 0000000 OODOODO Capsule0OO00ODOOOO
ooo
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00000000 CAPIODOODOOOOOO0DODO0OD0OO Capsule 00000000000 1000000
00000000000 CAPIODOO0O0DOOO0O Capsule00000O0O0O0O0O0OCOCOOOOOOOOO
oooooooooooooooooooobo0ooooooooboooobDbo0ooobDbooooooooDoOg
cooooooooooooo

000000000000 Capsuled name 000 00000000000 OOPyCapsule_New () [0 name
OO0 (const char x)J0O0O0O0OONULLO name 000000000000 OOOCO nameOO0OD0OOO
0000000000 00000000000 Capsule0 0000000 DDOO0ODDOODOOOODODOO
O0OO00OD0ODO Capsule000 Capsule0 00 00O0O0OO0OOCOOOOODODOO

000 CAPIOODOOOODO Capsule 0000000000 DODO0ODOOOODOOO:

modulename.attributename

PyCapsule_Import () 000000000 Capsule 0000000000000 00O000O00OOOO
OCapsule 0000000000 CAPIODOOCOOOOOO0ODODOOCOOOOOOOO CAPIOOOOO
OOOO0C0OOO0O CAPIODODOOOOO Capsule 1000000000000 OO0O0O0OOOOO

gobgoobooboboobooboobobooboobbooboobbobobooboobbooboon
0000000000000 00000000000000000000 CAPIODO0OD0 (MODOOO0DO0OO
OOO0ONOD0Capsule0 0000 voidOOOOOOOOODOOOODODOOODOOOODOOODODODOO
0000000000 import 0 CAPIDOOOODOOOODOOOODOODOODODOODO;00000Od
OOo0ooOoOoOocCcAPIODOOOOODOOOODOOOODOOOOOOO

ooooobobOoOOoOoO0oOoooob ObobooD OO0 spaemn 00 0O0ODO0OOOOOODODDOOOO
spam.system() O CODDODOOO system() OO00OD0ODOODOPySpam_System() O0OOO0
0000000000000 00000 (OoDogoooD “spam”0000000O0DOCO)0000O0DO0OO
OO00D00OO0O0D00O00D0 pySpam_Systen() OOO0D0OOOO0ODOOOOOOOOODOOOODO

00 pySpam_System() O0000O0COODOQOODDO staticOOOOOO0OOOOCOOOOO

static int
PySpam_System(const char *command)
{

return system(command) ;

spam_system () OO000O0000O0O0O0O0COO0OOCOO:

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) ;
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return Py_BuildvValue("i", sts);

goboobooooboobooo

#include "Python.h"

ocoooooooog:

#define SPAM_MODULE

#include "spammodule.h"

gobooboboobooo

#define 000000 spammodule . hOOOOOOOOOOOOODOOOOOOOOODOOOOOOOO
ooooboooooooooooooooooboOo0ooooooooooobo0ooDboOooDboOoOooooDog
ooooooo CAPIOOOOOOOOOOOOOOOOOOOOODOOODOOO:

PyMODINIT_FUNC

initspam(void)

{
PyObject =*m;
static void xPySpam_API[PySpam_API_pointers];
PyObject xc_api_object;

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

return;

/+ C APT 000O0D0OODOOOOOO +/
PySpam_API [PySpam_System NUM] = (void «)PySpam_System;

/+ APT 00000000 00D00O0O00 capsule ODOOOO =/
c_api_object = PyCapsule_New((void «)PySpam API, "spam. C_API", NULL);

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

PySpam_API [ staticUOUO0O0O0O0D0OO0DOD0OO0ODOO0D0OO0O0OO0;00000000 initspam() OO
ocooooOooobooOoOobooOooboooooooo!

oboobodoboobodn spammodule. h 0O O0OOOODOOOODOOODLDDOO:

#ifndef Py_SPAMMODULE_H
#define Py_SPAMMODULE_H
#ifdef cplusplus

extern "C" {
#endif

/+ spammodule OOOOOOO0O =/

24 010C0OC++ 000 PythonO OO



PythonOOOOOOOOOOODOOO,0000 2.7jal

/% C API OO =/

#define PySpam_System NUM 0

#define PySpam_System RETURN int

#define PySpam System PROTO (const char xcommand)

/+« C API O0OO0OOO0O0OO #/
#define PySpam API_pointers 1

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

static PySpam_System RETURN PySpam_System PySpam_System_ PROTO;

#else
/+» 00000 spammodule 0 API O0O00OOODOODOOOOOO +/

static void **PySpam_API;

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

/+» 0000000000000 -1 DO0OOODOO o OOO
+ 0000000 PyCapsule Import UOUOOOODOOO
*/

static int

import_spam(void)

{

PySpam_API = (void «x)PyCapsule_Import ("spam._C_API", 0);
return (PySpam API != NULL) 2 0 : -1;

}

#endif

#ifdef _ cplusplus
}
#endif

#endif /+ !defined (Py_SPAMMODULE_H) */

PySpam_System() OO0O0O00OO00OO0O0O0OO0OO0O0O0O0DOO0OOO0O0OO0OO0DOOOO0OO0OOOOOOO
00000000 0D import_spam() OO0 (DO0O0O0O0O0)O0O0OOODOODO:

PyMODINIT_FUNC
initclient (void)
{

PyObject #*m;

m = Py_InitModule("client", ClientMethods);
if (m == NULL)
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return;
if (import_spam() < 0)
return;
/+ 00000000000DO0O0000 =/

gboobobbobbobi0l spammodule . hOUOODOODODOOOODOOODOOOOODOOOOOO
gbobooooobooboboboboooooobobobobooobooobooon

O00O0OCapsule 0000 0O0DDDDODOODOOO0OOOODOODODODOOOODDODDOODODOOOOOO
0000000000000 000D0O0U00C00O0000DO00OO0OO0O0UOOOOO Python/C API O
00000000000 capsules, 000 Capsule 00000 (Python OO0 OD0DDO0OOOOOODOOOO
Include/pycapsule.h 000 Objects/pycapsule.cO0000000O0O0O0O
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020

Juoobotddug

000000 O0oO00oOOPythonOOODODODODOODOOOOOOOO PythonOOOOOOOOoOooood
OO0DOoO0DOOO000O00Oo00ooO0oOoooUoDD python00O00OD0OOODOOODOOODOODOODOOO
gooo

cooooooooooooooooOoooOobOoOoOoOOoOoOoboOoOoOoOoOOoO0OobOboOoobOOoOoOooOooOoOoa
ooooooooboobooooooooooooobboooooooooboooboooo

OO00: Python22000000000000CCOCOOOODODOOO@MOOOO)0000000O00O00 Python
22000000000000000C0C00000CO0000O0OO0O000O0OO000O0OOOO00 Python O
coooboooooooooocoooobobobobo oooboooOooon

21 000000

PythonOOOOOOOO0O0O0OO PythonOO OO OO0 PyObJject«000000O00O0O0O0O PyObject
coooooobooboooobooooooooobOoboOobooOooOoOoobooOoOoOoOOoOobOoOboOoobOoOoooOooDooag
000000 (typeobject)y O DD OO0 O0ODODOODOOOOOOO0O0O0O00OOOOODODOOOOOOOOOO
coboooooobooooboocobOoobOOoO0oOOOOCObOOO0ObOOO0ODOOOO0OOOObOOOOOObObOO
ooooooooooooooooooooooooooooooo (Cco)oooooooooooooo
000000000 CO00000000000 (typemethod)DOOO OO [].appendd0 0000 (OO
OOOOCCOOOOOO0DOO (objectmethod)D) OO0 OO0O0O0O0OO0O

coobooooobooooobooobooboooOoooboooobOoOoOoOobOOoO0obOOboOoOoooboOoOooDboOoOon

goooooooooobbobobooooooogobbbbbboboooooob bbb oUoUUg
gbooboooooooog:
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#include <Python.h>

typedef struct {

PyObject_HEAD

/* Type-specific fields go here. */
} 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_print+/
/+tp_getattrx*/
/*tp_setattrx/
/+tp_comparex*/
/+tp_repr*/

/*tp_as_numberx*/

~

~

~

~

~

~

~

/+tp_as_sequencex*/

~

/*tp_as_mappingx*/
/*tp_hash */
/+tp_callx/
/*tp_strx*/
/*tp_getattrox*/

~

~

~

~

~

/+tp_setattrox*/
/+*tp_as_bufferx/
Py_TPFLAGS_DEFAULT, /+tp_flags+/
"Noddy objects", /* tp_doc */

~

O O O O O O O O O O o o o o o o
~

~

}i

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

#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.");

28
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Py_INCREF (&noddy_NoddyType) ;
PyModule_AddObject (m, "Noddy", (PyObject =x)&noddy_NoddyType);

goobooboobobooboooooobooboob bbb bob0booboobboobOoo
ooooo

gobooboboobooboboooog:

typedef struct {
PyObject_HEAD
} noddy_NoddyObject;

000 Noddy OOODOOO0OO0OO0OO0OD —0O0O00O0DOO0O0OO0O PythonOOOODOOOOOOODO
coooooOoOOOO0OO0OO0OO0O0o0oO0O0oO0oO0ooo0ooooooooOooODOObObObObOb0OO0oOoOooOoooOoa
PyObject_HEAD U0 UO0OO0OO0DOODOOOOOOODOODOOOODODOOOODODOOOOD
coooooboooooOoOOOOOOO0OO0OO0OO0OO0OO0oO0oOoOooOoOoOODOOOObOOOOOoOoOoOoOooOga
PyObject_HEADOOOOOOOOOOOOOOOO0OOOOODOOOOOOOOOOOOOODODOOOn
coooooobooooooooooOoooOoboOoobooOooooOooOoOoOoO00ooOoboOooooOoOoOooOooDOnoag
Oo0oooo0ooOoo0oooo00oDOOo000oooOo0oooOoooooooooOooon! (WindowsO OOO
MSVisual COOOOO0OO0O00000000O000O000000000O00O0On)

OO0000000O0O0oO0OOoO pythonOOODOOOOOOOOODOOO:

typedef struct {
PyObject_HEAD
long ob_ival;
} PyIntObject;

gobooboobbooboobbooboobbooboon

static PyTypeObject noddy_NoddyType = {
PyObject_HEAD_INIT (NULL)
0, /*0b_sizex/
"noddy.Noddy", /*tp_namex/
sizeof (noddy_NoddyObject), /#tp _basicsizex*/
/*tp_itemsizex/
/+tp_dealloc+/
/*tp_printx*/
/+tp_getattrx/
/+tp_setattr+/
/+tp_compare+/

~

~

~

~

~

~

/+tp_reprx/

~

/*tp_as_number*/

/+tp_as_sequencex/

~

/+tp_as_mapping#*/
/+tp_hash */
/+tp_callx/
/+tp_str*/
/+tp_getattro*/

~ ~ ~ ~

O O O O O O O O O o o o o o
~

~
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0, /+tp_setattrox/
0, /*tp_as_bufferx/
Py_TPFLAGS_DEFAULT, /*tp_flags+*/
"Noddy objects", /* tp_doc */

}i

object.h00OD0OODO PyTypeObject DODOUODOODOODOODOOOOOOOOOOODLOODODODODO
cooooooooOoooooooo cogboooobooodbooooboooooobogbooooog
gobooboboooboobbooboobboon

coooooooboocoobooooOooooobooboOoOooOooOoooDoog:

PyObject_HEAD_INIT (NULL)

gobooboobbooboobbooobuoobbooboobooDog:

PyObject_HEAD_INIT (&PyType_Type)

ocooooooDoOoOOoODOODODOODOOtwpeDOOOOOCOOOOOOODOODOODO COOOOOOOO
ooboobobooobooooooboobbo0bobooooooDoooDOon pyType_Ready () DOODOOO
ooo

0, /* ob_size x/

Ub000 ob_sizeOlOOOOOOOODOOOOOOOOOODODODOOOOOODOOOODOODODOO
O00o0ooooooo pythonOO0O0OODOOOCOOOUOOOODOOOCOOOOOOOODODDOOOOOO
gobooboobbooboobooobda

"noddy .Noddy", /#* tp_name x/

cooboooobooooooooooooobooooooooooooooocooooOoooo0oooonogd
ocoooooooog:

>>> "" + noddy.new_noddy ()
Traceback (most recent call last):
File "<stdin>", line 1, in ?

TypeError: cannot add type "noddy.Noddy" to string

go:goooobbobbobooboobobboboobobobobboboobo0oboobOoobDOoo
U00000b00b0bd noddyODOOOD0OOO NoddyOUDOODODOOOODOODOO noddy.Noddy
gobooboobon

sizeof (noddy_NoddyObject), /* tp basicsize =/

000000 PythonO PyObject _New() 00000000000 0000000000000000O
cooooooooboooon

O00: 00000000 PythonOOOOO0OO0OO0OO0O0ODOOOODOODOOOOODOODBDOO
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tp_basicsize 0000000000000 0000000O0000O0000O00ODOOOOO PythonOO
000000000000 _bases__OO000O0OO0000O0COOOO0OOOOOODOOOOOOOOOO
oobooobOooo0obD0o0oo0ooboooDb0ooboOgD _new__ () ODOOOOOOODOODOODOOOO
CO000o0oO0o0obOO000cO0DbO0000000000000 tp_basicsizeOOOOOOOOOOOOOO
Oo0oboooooooooobDo0obooooDbooUn objectOObOOOODOOOOOOOOODODOOO
cooooooboobooobooooooooooOoocOoOobOoO0oooOooooOooOoOooOoOoOoooOboOoOoDbDoOoOn

0, /* tp_itemsize */

gobooboooboobooobooboooboobobobobuoobboooboobboon

O00ooo0o0ooo000ooDo00ooDoDO0DOoOooODO0D0DbDOoDO0oDO0OoOoOO0 (flags) OO
Py_TPFLAGS_DEFAULTOOOOOO

Py_TPFLAGS_DEFAULT, /*tp_flagsx/

0000000000000 0000000000D000O00000000000000 PythonOOOODO
coooooooooooooboooo

OO00O0O docstring 0 tp_docOOOOOO

"Noddy objects", /* tp_doc x/

gobgoobooboboobooboooobooboobbooboobbobbooboobbooboo
goooobooboooooobooooboobooobooooobooobooboobbooobooboooDo
gooo

0000000000 0ODOOO0 NoddyOOOOOOOOOODODODODOOOOOOODODODO
000000000 Otp_newdOOOOOOOODOODOOOOOOOO APIOOOODOOODOOOO
0000000 pyType_GenericNew() 000OOO0OO0O0OOOOOODODOOO tp_newdOOQOQOdOnQ
gcooooooOobOoOoboOooOooOdbDOobOOoOooO0ooUOoboOoooOooOUOobUoOoUDOoDObDobooooDdg
00000000000 oooooooDoooo CcCo0o0oDoUoDOoooUooDoooooDooooood
tp_newODDO0OOOO0OOOODOOOODCOOODODOO pyType_Ready () OOOOOOO:

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

return;

goooooooooooooooANULLODODODOOOOOOOOOOODOOCOO
cooboooobooooboooooo0oOooDOb0ob0bOodn initnoddy () ODODOOOODO:

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

OO0O000000ONULLOOOO0D0O ob_typeOUOOOOOODOOOO0ODOOOO0DO NoddyOOOGOOO
ooo
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PyModule_AddObject (m, "Noddy", (PyObject =*)&noddy_NoddyType);

gobobooobboooobbooobbboobbiodd NoddyODOOODODO Noddy OO OOO
gbobooooooooog:

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

gooooo!oooooooooOCbocOo0oO0O000oooooooooDO0O0000 noddy.cOOO0O0O0OO
Ubobo0oobobobO setup.py0d0oooooooonooOO

from distutils.core import setup, Extension
setup (name="noddy", version="1.0",

ext_modules=[Extension ("noddy", ["noddy.c"])])

cooooooboooobooooboooooao

$ python setup.py build

0000000000 00000000 noddy.soOO00O0OO0O0OOO0OO0OODOOOODOOOODO Python
OO0OC0OC0OO0OD0O0Oimport noddy OO NoddyOOODOODODODOODOOODOOOOOOOOO

O00oooooooooooooo?

00000000 NoddyOOOOOOOOOOOOOODOOOOOOOOODOOOOOOOOODOOOOO
oooooooobooooooooooooobbooooboooo

211 0000000000 O0ODOOOOOOOOOO

gobooboobbooboobooobooboobobooboobbobbooboobbooboo
gboobooooooobobobobobotb noddy200000000DODODLDODOO:

#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->last);
self->ob_type->tp_free ((PyObjectx)self);
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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,
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;
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Py_XDECREF (tmp) ;

return 0O;

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 ("0O0O", 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,
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"Return the name,
b
{NULL}

/+ Sentinel x/

}i

static PyTypeObject NoddyType
PyObject_HEAD_INIT (NULL)
0,
"noddy.Noddy",
sizeof (Noddy),
0,
(destructor)Noddy_dealloc,
0,

~ ~ ~ ~ ~

~

~ ~ ~ ~ ~

O O O O O O O O O O o o o
~

~

Py_TPFLAGS_DEFAULT |
"Noddy objects",

0,
0,
0,
0,
0,
0

I4

Noddy_methods,

combining the first and last name"

{

/*0ob_sizex/
/+tp_namex/
/*tp_basicsizex/
/*tp_itemsizex/
/*tp_deallocx/
/*tp_printx*/
/*tp_getattrx/
/*tp_setattrx/
/*tp_comparex/
/*tp_repr*/
/*tp_as_numberx*/
/+tp_as_sequencex/
/+tp_as_mappingx/
/+tp_hash */
/+tp_callx/
/+tp_strx/
/+tp_getattro*/
/+tp_setattrox*/
/*tp_as_buffer*/

Py_TPFLAGS_BASETYPE, /+«tp flags«/

/* tp_doc */
J *
/%
J *
Jx
J *
/ *

tp_methods */

tp_traverse */
tp_clear +/
tp_richcompare */
tp_weaklistoffset +/
tp_iter =/
tp_iternext =*/

/%

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
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#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);

coooooobooooooooooOooOoooboboooon

000 include 000000

#include <structmember.h>

O00000000000000 incluide 000000000 0D0ODO0ODOOOOOO

NoddyOOOOOOOOODOOOOO NoddyOOOOOOOODOOOOOODOOOOODOO NoddyType
ooooogd

0000 Noddy OO 3000000000000 O00000DC first O last 0000 number 000 first O
last 0000000000000 0000000000 PythonOOOOO number 0000000000

gobooboobbooboobbooboobboobod:

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

} Noddy;

gooboobooobobooboobooobbooboobbooboobbobbooboobboobOoo
obooooooooboboboboooooooog:

static void
Noddy_dealloc (Noddyx self)

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

UO0b000 tp_deallocUOODOOODOOODODOO

(destructor)Noddy_dealloc, / *tp_deallocx /

OO00O00C0C0ODOO0ODOO0O0OCO00OO pythonOOOOOOOCODOODODODOOD firstOOoQod
last DO0OONULLOOOOOOODOOOODD Py_XDECREF () DOOO0D0OOO0OODOOOOODOOO
U0000o0ob0oobOdD tp_free0000D0O0O0OO0O0D0OO0DO0ODOOODOODOODOOOOODO NoddyType
gobgooboobbooboobooobooboobobobobuoobboobbooboobbooboon
goboooood

gobgooboobobooboobooooboobooboboobooboboobbooboobbooboo
googo:

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;

000000 tp_newdOOOOOOOOOOOOODOO:

Noddy_new, /* tp_new */

0O00O000O0DO0o0O0O0DO0o0O0OCOO0 @bOo0oO0bOOoU0bD)OD00O0ODOOU0DOODDOOoPython
gbobobob _new__ () U0O00000O0000O0ODO _new__ () DODODODODODOOOO
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O “Unifying types and classes in Python” OO0 0 0000000000000 newOOOODODOOOOOOO
000000000000 0O0000o0O00oOo0O0000O000DO0O00000newOOOO firstO
000 last 000000 MULLODOOOODOODOODOOOOODOODODOOOOOONULLOOOO
0000000000000 0000OnewDOOOOOO PyType_GenericNew () 000OOO0O0OOOO
U000 pyType_GenericNew () DODOOOOOOOOOOODOOOODO NULLODOODOO

00 new 0 OOODODODODOOODOOOODOOOOOOOOOOOOOOOOODOOOOOOOOOOOO
0000000000000 00000000000000Rew000000000000000000
(positional argument) ] ] 0 00 0000000000000 000000000000000000000
00000000000000000newO000000000000000 tp_allocO0OO0OO0OOOOO
000 tp_alloc000000D000000D0O00000O0000 PyType_Ready() 0000DOO0 (O
000000 object) 00000000000 ONONONONOOO0O0OO0O0OO0OOOOOOOOOOOOO
ooo

OO00: 000000 tpnew((@OODODODO tp_newd OO _new_ () OOO0OO0ODOOOO)OO
gooboobuoobbooobuooboobboobobuooboobbooboobbobboobOoo
ooooobo0o bobooboobbooboooboobo0bb0O. tpnewddooobooooo
type->tp_base->tp_new 000000000000 00OODODOODOO0OODODOODOOO PythonOO
O0COO0O0d PythonOOOODOOCOOOOUOOO0OOOODDODOOOOOOOUOUOOODOODODO (COUOOO
0000000000 00000000 TypeError 0000000 O00ODODOO0ODOOOODONO)

coooocooooooooocoooo:

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,
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;
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Py_XDECREF (tmp) ;

return 0O;

U000 tp_init000OD00OO0ODOOOO

(initproc)Noddy_init, /* tp_init */

PythonOOO tp_init 0000 __init () 00000O000000O0O00O0O0O0O0O0O0OOCOOOO
gboobodoboooboooobobbobooboboboob0enewhgooooOoo0obDOOOOOOOO
gobooooooooobooobobobooobooooooobobobbooooooboboboboboo
gobgoobooboboobooobooboobbooboboboboobooobon

cooooboooooooboOoboboobOobooOoocUobooobo0obOOoOobobOb0ObOOn0 _init_ () 0OOOO
coooooooboooooooooooooboOoboooooooboooobobooooboooooooooooag
Cooo0o0odobooon first 000000000 OO0O0O0OO0O0OO0OCO0DO0O:

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

self->first = first;

gobooobooobbooobobooobbo first00gobooobooobboobboobboo
gbobobobobobobobobobooo0oooooo0ob0bn first0ooooOoOOoOO
gobgoobooboobobooboobobooboobbobobooboboobbooboobboobon
goobooboobobobooboobbooboobo,ooboobboobooboobDbooboobo
co0ooOoOoobDoOoOobooooboooooo?

- 00000000 100000000000000

- 0000000000000 000000000000O000O000DO0000ooooooooon !
U

- 0000000000000 00000000000 tp_deallocO00000D0DDODODOOOO
oo *“2Q

gogoobooooboobooooboboooobbooobbbooobbooobbooobbbooobobo
gboboooooobooboboboboooobooooog:

static PyMemberDef Noddy_members[] = {
{"first", T_OBJECT_EX, offsetof (Noddy, first), O,

* 0000000000000 0000000000000000000000000000

2 Wereled 00D D0O0O000000000000000000000000000D000000O tp_deallocOOOOOO
0000000000000000000000000000000000000000000000000000000000
gooooooooooooboOoOoO0oOoOoOO0OO0oO0O0oO0oOo0ooooooooooooOobooOooObOoOO
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"first name"},
{"last", T_OBJECT_EX, offsetof (Noddy, last), O,
"last name"},
{"number", T_INT, offsetof (Noddy, number), O,
"noddy number"},
{NULL} /#* Sentinel x/

bi

Uoboobodl tp_members 0000000

Noddy_members, /* tp_members */

00000000000000000000000000000000000000 doestring0 00000
ooo“coooooooooor»@ooooooooon0)y00ooooogoo

O0000O0U00O0OPythonOOOODOOOOUODODODOUOOOODOODDODOOODODODOUODOODODODOO
OOoO0O0O00O00 fistD000000 last000000000000000000000000000000
OO PythonOOOOOCOCOOCOCOOOOOOCOOOUOODOOODOODOO (dehOOoDODODOODOOOOOOC
oobOoobooNULLOODOOO0oDOOoooocooooooo NLLOOOO0oDbOoooooooooooogd
ooooooobooooooooooooNULLOOOOoooogooDo

O0O00Oname () O0000O0C0COOO0O0O0OOCOOOO0O0O0DOOCOO0O0O0OO firstOOO0O0O0OO last
gbooooooboboboboooooooobobob

static PyObject =

Noddy_name (Noddy* self)

{
static PyObject +format = 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 ("OO", self->first, self->last);
if (args == NULL)
return NULL;
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result = PyString_Format (format, args);
Py_DECREF (args) ;

return result;

0000000 CO0O0O0000dUd Noddy(OOOO NoddyOOOOOOo)ooooooooooog
gobooooooobgoobgoooobobooooboboooooboboobooboboobobOobDOobo
gobgoobogbboobooboooobooboobbooboobbobobooboobbooboo
goO0C0COO0OO0O0O00OC00O0O0O0000U0U0UUOUUOOg PythonOOOOOOoOoooooQ:

def name (self) :

o)

return "%s %s" % (self.first, self.last)

first OOOD last 00000000 NULLODODOOOOOOOOOODOOODOOODOOOODDOO
gbobobobobobobogoooooooboooNLLOODODbOOobDOoDODobOoboobooboooooo
goobooboooboboobooboooobooboobobooboobboobboobboobo

coooooooboobooboooobooOoOoooOooOoOoOOoOoOoObocOoOobOOoOoOooboooOog:

static PyMethodDef Noddy_methods[] = {
{"name", (PyCFunction)Noddy_name, METH_NOARGS,
"Return the name, combining the first and last name"

b
{NULL} /* Sentinel «/

}i

000 tp_methodsOOOOOO0O0OO0DOO:

Noddy_methods, /+ tp_methods =/

0000 METH_NOARGSUOOOOOOOODOOOOOOOOOOOOODOOOODOOOODOOOODO

coobobooobooooooooooooobooooooooooooooooooOoobooooonod
cooboooobooooooooooooobobooboooooobooooooOooOoOooOooOooboOoOooobooOoa
00000000 py_TPFLAGS_BASETYPEONDOOOODOOOODOOODOOOOO:

Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE, / *tp_flags* /

initnoddy () O0O0O0O initnoddy2 () ODOO0OO00 Py_InitModule3() DODOOOOOO0OOOOOO
googo

0000 setup.py0 00000000 O0O0OO0DOOOOODOOOODOOO

from distutils.core import setup, Extension
setup (name="noddy", version="1.0",
ext_modules=[
Extension ("noddy", ["noddy.c"]),
Extension ("noddy2", ["noddy2.c"]),
1)
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212 0000Ooooooooooon

Ubo0ob0ob NoeddyUODODODOODOO first DO lastO00O00O00OO0OO0OODOODODOOOOOO
gbobooboooooooooooooboobobobOobO first U last 00000 O0OOOOOOOO
gobooboobooobooboobobooboobobobobuoobboobbooboobbooboo

ooooao

#include <Python.h>

#include "structmember.h"

typedef struct {
PyObject_HEAD
PyObject x~first;
PyObject xlast;
int number;

} Noddy;

static void

Noddy_dealloc (Noddy* self)

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

static PyObject =«
Noddy_new (PyTypeObject xtype, PyObject +args,
{

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;

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

PyObject xfirst=NULL, xlast=NULL, *tmp;

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 0O;

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

bi

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

Py_INCREF (self->first);

return self->first;

static int
Noddy_setfirst (Noddy =self, PyObject =*value, wvoid xclosure)

{
if (value == NULL) {

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

return -1;

21. 000000
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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, void xclosure)

{

Py_INCREF (self->last);

return self->last;

static int
Noddy_setlast (Noddy xself, PyObject *value, void 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");

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},
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{NULL} /* Sentinel x/

}i

static PyObject =
Noddy_name (Noddy~* self)
{

self->first, self->last);

static PyObject xformat = NULL;
PyObject xargs, =*result;
if (format == NULL) {
format = PyString_ FromString("%s %s");
if (format == NULL)
return NULL;
}
args = Py_BuildvValue ("OO",
if (args == NULL)
return NULL;
result = PyString_Format (format,

Py_DECREF (args) ;

return result;

static PyMethodDef Noddy_method
{"name",
"Return the name,
by
{NULL}

/+ Sentinel =/

}i

static PyTypeObject NoddyType
PyObject_HEAD_INIT (NULL)
0,
"noddy .Noddy",
sizeof (Noddy),

~

destructor)Noddy_dealloc,

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

O O O O O O O O O O O O ~ O

~

(PyCFunction)Noddy_name,

args);

sl]

{
METH_NOARGS,

combining the first and last name"

{

/*0ob_sizex/
/*tp_name#*/
/+tp_basicsizex/
/+tp_itemsizex/
/*tp_deallocx/
/*tp_print+/
/+tp_getattrx*/
/*tp_setattrx/
/*tp_comparex/
/*tp_repr*/
/*tp_as_number#*/
/+*tp_as_sequencex/
/*tp_as_mapping*/
/*tp_hash */
/+tp_callx/
/*tp_strx*/
/+tp_getattro*/
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0, /+tp_setattrox*/
0, /+tp_as_bufferx*/
Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE, /#tp flags+/
"Noddy objects", /* tp_doc */
0, /+ tp_traverse */
0, /* tp_clear */
0, /+ tp_richcompare #*/
0, /+ tp_weaklistoffset +/
0, /+ tp_iter */
0, /+ tp_iternext */
Noddy_methods, /* tp_methods */
Noddy_members, /* tp_members x*/
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 */

bi

static PyMethodDef module_methods[] = {

{NULL} /* Sentinel x/
bi

#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 OO0 last 00000000 O0O0CODOO0O0O0O0O0O0CODOOODO0O getter000O0 setter 0000
O0000OOD first 0000OOCOOCOODODO (gette 100000000000 OOO (setter) 00O
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Noddy_getfirst (Noddy xself, wvoid xclosure)

{
Py_INCREF (self->first);

return self->first;

static int
Noddy_setfirst (Noddy =xself, PyObject *value, wvoid =*closure)

{
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;

getter OO0 Noddy OOOOOOOODODO (closure)d (OO void JOOOOOOO)00O0O0OCOOOO
OCO00D00D0O00D0O00DO0000(@UDO0ODOU0DO0O0ODOO setterd geter0O0O00OO0OOO0OO
UbobobobobooooooooD getterd setter 000D 0DO0ODOODOODOODOOOOOOOOOOO
OO00D0D0 get00OD0 set00000O00OO0ODOOODODOOODOOONO)

setter OO0 Noddy 000000000000 OCOO0OOCOODOOCOOOOOANULLOOOOOO
cooooooobooooooooooooobOboOoOoOoboOoobooOoOooooOoboOoOobooboOoobooOoOoOooOooDooa
ooooooooboooon

0000 pyGetSetDef DOOOOOOOODOOO:

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 x/
}i
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000000 tp_getsetOO0OO0O0O0OO0OO:

Noddy_getseters, /* tp_getset */

000000 getterd setter 1O OO OO0OOO

PyGetSetDef 0000000 OO0OOOCOOOOOOOOODOOOOOOOOOODOONULLOODOOO
ooo

cooobodooooooooocoooocoooooooon:

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

}i

doobobooD te_init00000O0O0OODOOOODOODODOOO0O0O0O00O0O0O0O0O0O0O0OOODOODOOOO
o 3.

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, "[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) ;

S first000 last 000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000
ooooooooo

48 020 000000000



PythonOOOOOOOOOOODOOO,0000 2.7jal

return 0O;

O0O00D00D0O0D firstO0O00O last O00O0O0OO0OO NMNULLOOOOOOOODOODODOOO
oooobobOOo0ooooboooOoNLLOO0O000DODOO0O00DOO0O0 Py _XDECREF () ODOOOO
Py _DECREF () UOUOODODOOOOOO0ODDDOOOODLDDOOOUODDDbDOOOOUODLDDOOOUODLOD
OO0 (deallocator) 000 0000000000000 0000000OO000O000O0O0O0O0O0OOOOOOO
gooo

coooboooooobcOoooOooOooOooOoOoOobOOobOOobOOoOOOOoOOOobOOobOObOOOboOOoOonOag
00000 setup.py000ooooooooobooonOn

213 0000000 O0oOoOoOooooooOoOd

PythonO0OOOOOOO0OOOOOODOOOODOOOO0OOOOOODOOOODODOODOOOOOOODO
goboooooobooboboobobooooboobooooboobobobooboboobobOobOoobo
gobooboobbooboob:

>>> 1 = []
>>> 1l.append(l)
>>> del 1

000000000000 000O000D00O00000000000O00O0delDO0OOOO0DODOOODODOO
000000o0oooooo0o00oUoooooooo0000ooooooOoOoO0OU PythonOOOOOOOO
gobooboobobooboobobooboobbooboobbooboobbooboobboo

Noddy OO0OO 20000000 firstODOO last0O000O0OODOCOODOOODODOODOO
00000000 * 00000 Noddy0DOOOOODODOOOOODODODODOO:

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

>>> n.first = 1

gobooobooobbooobbooobb NeddyUOOgobogobooobboobboobog
ocoooooOooOooOoO0oooOoOobOOoOoOoooOoOoO0OoDOOoO0OobDOoOoOoOo20000bDO0OObOOOO0OO
gobooboobbooboobboobuoobbooboobboobog:

#include <Python.h>

#include "structmember.h"

typedef struct {
PyObject_HEAD
PyObject xfirst;

“ 3000000000000000000000000000000000000000000000000000000000
gooooooooooooOoOoO0oOoO0oOoOoO0oOooooooooooooobOOOoOoOoOoOonon
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PyObject =last;
int number;
} Noddy;

static int
Noddy_traverse (Noddy =self, visitproc visit,

{
int vret;
if (self->first) {

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

vret = visit (self->last, arg);
if (vret != 0)

return vret;

return 0O;

static int
Noddy_clear (Noddy =xself)

{
PyObject =tmp;

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

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

return 0;

static void
Noddy_dealloc (Noddy* self)

{
Noddy_clear (self);

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

static PyObject =
Noddy_new (PyTypeObject xtype,
{

Noddy =self;

PyObject =xargs,

void xargqg)

PyObject

*kwds)

50
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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,
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;
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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_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"
}y
{NULL} /% Sentinel =/

bi

static PyTypeObject NoddyType = {
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PyObject_HEAD_INIT (NULL)

0,

"noddy.Noddy",

sizeof (Noddy),

0,
(destructor)Noddy_dealloc,
0,

~ ~ ~ ~ ~

~

~ ~ ~ ~ ~

O O O O O O O O O o o o o
~

~

Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE | Py_TPFLAGS_HAVE_GC,

"Noddy objects",

(traverseproc)Noddy_traverse,

(inquiry)Noddy_clear,
0,

0,

0,

0,

Noddy_methods,

Noddy_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 */

}i

static PyMethodDef module_methods[] = {

{NULL} /% Sentinel =/
bi

#ifndef PyMODINIT FUNC
#define PyMODINIT FUNC void
#endif

PyMODINIT_FUNC

initnoddy4 (void)

{

/#*ob_sizex/
/*tp_namex/
/+tp_basicsizex/
/+tp_itemsizex/
/+tp_dealloc+/
/+tp_print+/
/+tp_getattrx/
/+tp_setattr+/
/*tp_comparex/
/*tp_repr*/
/*tp_as_numberx*/
/*tp_as_sequencex*/
/*tp_as_mappingx*/
/*tp_hash =/
/*tp_callx*/
/*tp_strx*/
/*tp_getattrox*/
/+tp_setattrox*/
/+tp_as_buffer*/

/* tp_doc */

/+ tp_clear =/
/% tp_richcompare */
/* tp_weaklistoffset
/* tp_iter #*/
/* tp_liternext

/* tp_methods x*/
/+ tp_members */

/+ declarations for DLL import/export

/% tp_traverse =/

*/

*/

/+tp_flags+/

*/

21. 000000
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PyObject* m;

if (PyType_Ready (&NoddyType) < 0)

return;

m = Py_InitModule3 ("noddy4", module_methods,

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

if (m == NULL)

return;

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

traversal 0 000000000 OCOO0ODOOO0ODOOO0ODOOOO0OOOOOODODODOODOOODOO:

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;

0000000000000 000000000000000000 traversal 000000000 visit()
O0000000Ovisit() O0ODO0OOOOOOOOOOtraversal 000000000 DOO0ODO argd0Qd
gobooboobbooboobobooobooboobobooboobboon

Python 24 000 0OOvist 0000000 D0O0ODOODO py_VISIT() DOODOOODODOOODODOO
Py_VISIT() UOODOO Noddy_traverse () UO0O0OO00OO00OO0O0DOOO:

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

Py_VISIT (self->first);

Py_VISIT (self->last);

return 0O;
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O00: O0: tp_traverse OO0 Py_VISIT() DOD0DO0OD0O0ODOODOOOOOviseOOO arg O
gobgooboooboobooobooboooboboobbobobuoobbooboobboo

cooooooooooooooooOobocobobooOoOoOoOoOoOoOooOoboOoOoOboOoOobOboOoobooOoOoOoooDooa
oooooooooooooooooooobbooobooooooog:

static int
Noddy_clear (Noddy =*self)

{
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 (Noddyx self)

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

Noddy_clear () UD0OD0OO0O0O0OO0O0OO0OODODOODOODOOOOOOODODODODOOODOOODO
coooboooooboooobocobo NULLOOOO0OOO0bOOoobOooobooboooboobobooobooooa
goobooboobobooobooboooobooboobbooboobbobbooboobboobOoo
goooogoooboooboobooobooboooboooboobooboooboooboboobooDo
goooooobobooboobobobooboooooooooobbbooooooooooobobobDbbbboooo
tp_traverse 00 UO0ODO0OO0ODOOOODOOOODODODOODOOODOOOODOOODOOODOOODOO
0000 NULLOOOOO0OO0O00O00 Noddy_traverse () DOOO0OO0O0OOOO0O0OOO

Python24 0000000000000 0000O0O00000OOO0O Py _CLEAR() DOOODODOOOOO
Py CLEAR() OOOODO Noddy_clear () DOOOODOOOOOOOOO:

static int

Noddy_clear (Noddy =xself)

{
Py_CLEAR (self->first);
Py_CLEAR(self->last);

return 0O;
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0000 py_TPFLAGS_HAVE_GCUOOOOOOOOOOOOOOODOOO:

Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE | Py _TPFLAGS_HAVE_GC, / xtp_flagsx /

UbdbOobodD tp_allocUOUOO0UOO00 tp_freedOuoOuoooooooooooboobooboooo
coobooooboooooooooooooboooooooooooooooooboOoooo0oooonogd
cooood

214 000000O0OooOoooOoO

000000000000000000000000000000000000000000000000
000 PyTypeObject 0000000 O0OO0ODODOOOOONDOO0D PyTypeObject 1000000
000000000000000000

Ubobo0ooobobO 1ist 000000 shoddy OO ODOOODOODOODODOOOODODODOO
000000000 ob0b0b0ob0ob0b0o0boOboOnd increment () DOO0O0OO0O0OOOODOO

>>> import shoddy

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

>>> print len(s)

6

>>> print s.increment ()

1

>>> print s.increment ()

#include <Python.h>

typedef struct {
PyListObject list;
int state;

} Shoddy;

static PyObject =
Shoddy_increment (Shoddy =*self, PyObject =xunused)
{

self->statet++;

return PyInt_FromLong (self->state);

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

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

return 0;

static PyTypeObject ShoddyType = {
PyObject_ HEAD_INIT (NULL)
0, /% ob_size */
"shoddy .Shoddy", /% tp_name */
sizeof (Shoddy), /% tp_basicsize */
/% tp_itemsize x/
/% tp_dealloc */
/% tp_print =/
/* tp_getattr */
/* tp_setattr x/

~

~

~

~

~

/* tp_compare */

~

/* tp_repr x/

~

/* tp_as_number */

/* tp_as_sequence #*/

~

/% tp_as_mapping */
/* tp_hash */

/* tp_call */

/% tp_str =*/

/* tp_getattro */

~

~

~

~

~

/* tp_setattro */
/* tp_as_buffer */

~

O O O O O O O O O O O o o o o o
~

~

Py_TPFLAGS_DEFAULT |
Py_TPFLAGS_BASETYPE, /% tp_flags x/
/* tp_doc */

/% tp_traverse */

~

~

/* tp_clear */

~

/* tp_richcompare =*/
’ /% tp_weaklistoffset #*/
P /* tp_iter =/

o O O O O o o
~

’ /% tp_iternext =/
Shoddy_methods, /+* tp_methods */
/* tp_members #*/

~

/+ tp_getset #*/
/* tp_base */

/* tp_dict */

/% tp_descr_get */

~

~

~

/* tp_descr_set */
/* tp_dictoffset */
initproc) Shoddy_init, /* tp_init */

/% tp_alloc =/

/% tp_new x*/

~

~

~

O O ~ O O O O O O O
~

~

21. 000000
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}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);

coboooobOocOoOobOOoobobocOo0bOOoOo NeddyOOOOOOOOOOOOOOOOOOOOOODOOO
oooo

typedef struct {
PyListObject list;
int state;

} Shoddy;

cooobooooboooooooooooOoobooOoOoOooOoOoOooOobocOoOooObo0ooboboOooooOoOoOoooDooa
U0 pyObject_HEAD () DOOO0OOOOOOOODOOOO

PythonOOOOOODO shoddy DO0O0O0O00O0OO0O0O0O0O0O0OOO PyObject* 00000 PyListObject* O
O Shoddy*00000000DODOOODOO

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 O;

0oo0oo0oo0Od _init 0000000000 __init. O000O0OO0OO0O0OO0OO0OOCOOOODOOOCOO
ooooo

0000000000000 newd deallocO0O00O0O0D00ODOODOO0OOO0OOOODOODOODOOO newd
Ub000tp_allocUbOO0bOO0bO0obO0ooOoobOObOObOOOOODOODLOODOOOO tp_newd 0O
gbooboooooooogo

Shoddy 00000 PyTypeObject () 000000 Otp_base() 0000000000000 OOOO
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coobooooboboooboooooooobooooobooOo0ooo00oDod pyList_Type() OOOOO
ooooooobooboooboooOooooO init() ODOOOOOOOOOOODOOO

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 x) &ShoddyType);

PyType_Read () DO0O0O0OO00OODO0ODO tp_base0000000OO0O0OOODODODODOODODO
Ubooouoboobdobodl tp_allocUOUODOO PyType_GenericNew () UOUOO0O0OOO0OOO0OOO
-0000obO0o0o0oooooDooooooo

gob0 pyType_Read () DUOOD0DDO Noddy UDODOODODODOOODOOOODODOOODODOOODODOOO
god

22 0000000

gobooboobbooboobooobooboobbooboobboboboobboobbooboo
ogod

U000 pyTypeObject DOUODOODOOODODOODOODODOODLOODDOODLOODDOODOO:

typedef struct _typeobject {
PyObject_VAR_HEAD
char *tp_name; /+ For printing, in format "<module>.<name>" %/

int tp_basicsize, tp_itemsize; /x 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 #*/
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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;

/+* 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; /* Documentation string =/

/#* Assigned meaning in release 2.0 */
/#+ call function for all accessible objects */

traverseproc tp_traverse;

/+ delete references to contained objects #*/

inquiry tp_clear;

/+ Assigned meaning in release 2.1 */
/% rich comparisons x/

richcmpfunc tp_richcompare;

/* weak reference enabler #*/

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;

*/
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newfunc tp_new;

freefunc tp_free; /x Low-level free-memory routine x/
inquiry tp_is_gc; /* For PyObject_IS_GC x/

PyObject xtp_bases;

PyObject *tp_mro; /# method resolution order #*/
PyObject =tp_cache;

PyObject =tp_subclasses;

PyObject +tp_weaklist;

} PyTypeObiject;

coooboooboooooboOoooOoboOobOoOoboOobOoOoboOobOOobOboOobObOoOoOOobObOOoDOOoboOg
oooooooooooooooooooobboooobooono

cooooooobOobOoOoocooboobOooOooOooboOoooOoOobOobOOOoOOobOOobOObObObOboOooOoOoona
oooooooobooooooooooooobobooooobooooooooobooooDoDoboOoooooooDbog
coooboooobooooooooooooobOoO0OoOooOooooOoOoooObo0ooboboOoobooOoOoOooOooDooa
ooooooooooooooo0ooooooooooobO0oooooooooo0o0O00oooooDon (O
goooooobOboOOOOOOOO)ODODODOODOOOOOOOOOOOODODODOOOOOOOOOO

char *tp_name; /+ OO #/

god0oo0ooooooboooobooooooooobooooooooOoooobo0obObooooobooon
go000o0ooo0ooobo0o0oobooooobo0oobooboo0oooooooboooooboo

int tp_basicsize, tp_itemsize; /x OOOOO x/
godoooodooboooooooobooobooooooooboooobooooooooooon
OO0DOoO0DoOoOOooOdPythonOOODOOODOOO (OOOOOOOOOODOOODOOODO)DDOODOO

ooboOobo0ooooooooonod tp_itemsizeOOOOOO0OO0OO0OO0OOO0ODOOODOOODOCOO
ooo

char *tp_doc;

0000 PythonOOODODODOOODOOO obj.__doc__Odocstring0 00000000 @OOOOOO
oo0)oooooo

gooboobodoobobooboobboobuoobbooboobbooboobboobo

2.2.1 000 (finalization) 0 0O O
destructor tp_dealloc;

Oo0oobOoo0oo0ooboo0oO0ooOoOo0o0oboO pythonOO0O0O0O0OOOO0ODOOCOOOOCOOODOOOO
oooooooobobooooooooooooboboooooboooooooooboooooboobooooboooooDbog
cooobooooooooooooooOooOooboooooOooooOobocOoOoobObo0oooboboOooobooOoOoOoooOoag
cooooooooogon:
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static void
newdatatype_dealloc (newdatatypeobject » obj)

{
free (obj->obj_UnderlyingDatatypePtr);
obj->ob_type->tp_~free (obj);

0000000000 0o0oo000oo00oDo00o0oo00ooooo0Doo00ooDooooDooooood
O PythonOOOOODOODOOOOOOOOOODOOOCOODOOCOODOOOODOOOODOOM@OOO
oooodoodO)ooooooOoOooOoOoooUoooUoooOoooooooUooDoooDoOoooOoood
O0o00ooooooooo0ooUooooooooo0oo0 python D000 O0OoOooooOOOoOOOOd
go0oood0ooOOoOo0oOoOoOoO00ooOoO0O0oDOO0U0OOoO0UOOOOUO0ODOU0O0DOOUObDOOoOODOd
0000000000 000o000oo00oDo000o00oooo00ooo0oooooooooooog
ooooboobobbbbbObO0000uugnU pyErr_Fetch() OO0 PyErr_Restore () OO0
ooooooooooboooono:

static void

my_dealloc (PyObject =*0b3j)

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

if (self->my_callback != NULL) {
PyObject xerr_type, =*err_value, =*err_traceback;

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 ((PyObject«)self);

222 00000000

Python0OO0OO0O0O0000000O00O0O00O0COOO 30000000000 repxr() 00 @OOOO
O0O00ooOo0o0000O00000000)000000 stxr() 0OD0OO0OO0OO0O0DODO print00000O0
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ooboOobooOoooOooooob print 00 st () DOOO0OOOOOO0OO0OOCOOO0OOO0OOCOO
U0 FILE-UODOOO0OO0OOODO FILExODODOOODOODOODODODOOODOODOOOOOODODOOO
ooooooooboooooooooooobo0ooooooooboooDbooooDoboooobooOooooDoOg
coooooooon

gooobobobboooooobbbbbboooobLbbbbib00UdUdU tp_strb b OO tp_repr
gbobooooooobogoboboo

reprfunc tp_repr;
reprfunc tp_str;

printfunc tp_print;

tp_repr U0 0000D000OO0DOOOO0DOOODOOODOOODOOODOOODLOOODLOOOD
gbooooooboobobobooog:

static PyObject =
newdatatype_repr (newdatatypeobject * obj)
{

return PyString_ FromFormat ("Repr—-ified_newdatatype{{size:\%d}}",
obj->0obj_UnderlyingDatatypePtr->size);

tp_repr 000000 0O0O0O0DOOOODOOOODOO0ODOOOODO tp_name 00000 OoooboOoOoO
gbobooooooobooboboboooog

tp_str00000 str() U0OOD00O0D tp_repr 00000 repr () UOOO0OO0OOODOOOOOO
OO0 PythonOODOOOOOOOODOOCOODOOODOODO str()ODOOOODOODOOOODOO
UobodDb tp_repr0ddoogobooboobooobbboobbooboobbobboobon
U000000 tp_str0000D0000000OOO0O0ODO tp_repr0000ooonogonOO

goboobooano:

static PyObject =
newdatatype_str (newdatatypeobject * obj)
{

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

print 00000 Python OO OO0OO0OOOODOO0OOOprint00000000CO0OODOOOOODOOOOO
O ‘node’ 0 TreeNode D 0000000000000 print00000 PythonOOODOODOOOOODOOO
oo:

print node

flags00O OO0 Py_PRINT RAWOOOODOOOODODOO0ODOOODOODOODOODDOOODOOOOOO
gbobooooobooboboboboooooogoo

OO0 print 000 FILExOJOOOOODOOO0ODODOO0ODOO0ODOOOOOOOOODOOO0ODODOO0ODOOO
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print 00 0000000000000:

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

return O;

223 0000000

goboobodobobooboooooobooboobbooboobbobbooboobbooboo
coooooooooooodooobooogooboooooooo (Cboooopboooo)yoooooog
00oDo0oo0oo0ooO@UOObooU0ooOoooUooO)b0o0oopU0oDOOdO0OOoUDOoDUOoOOOooDOooOOoooood
oo0oOoOooDooOoOobOoOoooooooNULLOODODOOOO

PythonO0 2000000000000 00OCO0O0OOO0DOOO0DOO0ODOO0OOOODOOOODOOOOOO
gbobobobOobobobobobob charxggobobobobgobOobOOoOOob0OobOobooo
PyObjectx U0 0O0O0OO0OOODO0DOOO0ODOOODODOOODOOODODOOODOODLOOODOODLOODDOO

getattrfunc tp_getattr; /+ char » 00O0O0O0 =/
setattrfunc tp_setattr;

Jr . x/

getattrofunc tp_getattrofunc; /+ PyObject » O00OOOO =/

setattrofunc tp_setattrofunc;

O000o00oo00oo0ooooooooo@oUoo0ooO0)000o00ooODOO pyObjectx O
00000000000 00D0D0OO0OD0Od (generic) 0000000000 O0ODODOOOOOODODOOOOO
oooOQo python22000000C00C0CO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
gboooooobooboboboooooooooboboon

coooooooood

00000 22000.0000000000 00000000000 DDODOO0ODOOODOOOOODOOO
oooooOo?00000O0O00ODOOODOOOOn:

1. PyType_Ready () 0000000000000 0000O00O00O0000

2. 00000000C0CCCOOOOOOOOOOOOOOOOOOO0OOOOO0OOOOOOOOOOO
ooobooOoooooobooooooooooooon
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cooooooboooooooooooobobooooooooobooooooooooooo0oOooonod
coooooooOooooboooOobooooooOoboOoOooOoOoOobOboOooDboOoOn

PyType_Ready () 0000000000 DOOOO0OOOOOO0OODOOOOO30000000O0OO
OO0000O0DOCO0ODOO0O0O0O0O0DOODOO0n (descriptoryb0000O0ODOOODOOOOOOODODOO
0000000000000 00000000oo000o00o0ooo0Doo00ooooooooooogd
cooo3f0ooooANULLOO0O0ODO0O0O0ODOO0OO0ODODOO0ODOOOODOOOO0OODOODOOOO
O00OD00000 tp_getattrod OO tp_setattrod NULLOODOOODOODOOOOOOODOOO
OOo0oooOoOoooooooDo

00000000000 00o00030000000000000000:

struct PyMethodDef xtp_methods;
struct PyMemberDef xtp_members;
struct PyGetSetDef xtp_getset;

tp_methods O NULLOOODOODOOODO PyMethodDef OODOOOOOOODODODOOOOOOOO
gobooboobboobooboboooboobooboboobg:

typedef struct PyMethodDef {

char *ml_name; /+ 00000 =/

PyCFunction ml_meth; /+ 000000 #/

int ml_flags; /* flags */

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

goooooboooobbbbooooooooooobobobbbboboooooooob bbb ogU g
gooooooobboboboboooooooooooopooooooooooooooLo bbb Bboo
(sentineh) OO OOOOOOOOOOOOOODODODOOOOO0OOml_namedJ 000 sentinel 00000000
OOoOoNULLOOODOOOOO0ODDOO

2000000000000000000000000D0D0DO00OO00OD0OO0OD0OD0OO0OO0ODOOOOn
ocoboooo coooooogoooobooboooooooooobooooobooooobogobooooo
gobooboobboobooboboooboobooboboobg:

typedef struct PyMemberDef ({
char +name;
int type;
int offset;
int flags;
char =xdoc;
} PyMemberDef;

O000000000000O0O0O00O00000 escriptor)D0000000O0O0OODODOCOOOOOOO
O0o0D0000Db0000bDb0000oDbD0d typeOD0OOO structmember. hOOOOOOOOODOO
0000000000000 0D0D0O00Do0oooDo python00000O0 COODODOOOODODOOODODOO
bobobOobobob flegsobgobogobobobobOobOobobOobOOobOobobobooo
goboobooobon
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0000000000 structmember.hOO0O000000000000O0O0O0OORODODOOOOOO
cooood

Constant Meaning
READONLY goooooooogo
RO READONLY OO OOO

READ_RESTRICTED 00000 (restrictedmode) DO OO OO OOO

WRITE_RESTRICTED | 00O ODO0O (restrictedmode) OO0 O OOONO
RESTRICTED 00000 (restrictedmode) DD 000D O0DOOOO

tp_members 000000 O0D0OO0O0OO0DOO0O0OO0ODOOO0OOO0OO0OOO0OO0OOOOOODLOODODODODODO
0000000000000 oo0oo0oooO0O0O0O00000L000000O0000d docstringd0OOood
0000000000000 0oO0oo0oooo0ooooOooDooOono APlO0O0doooooood
0000000000000 0O0000_doc__ O0O0OOOOdocstringOOOCOOO

tp_methods OO0OO0OO0OOO0ODOOO0OO nameO0OD0OO0ODO NULLODOOODOOODOODOOO
ood

cooooooooooooo

gboooboobobobobub char«0000O000O0D0OO0DOO00OOO0OD0DOname 000 0O00O00OOODOO
0000000 char~0000O PyObjectx 00000 0OO0OOD0OODOOOOOOODOODODOODODOO
O0O0000o0000oooo0o0n0 python220000000000000000000000O0CO0OO
O0o00o0ooooo20000000000000000D0D0OC0C000000000O0 PythonOOOOO
goboboooooooobobobooooobooooboobob bbb Ooboboo
goobooboobbooboobbooboobbooboobbooboobboboboobbo

tp_getattr 000000000000 O0O00ODOODODOOODOOOODOOOOOOOODODbOO0nn
__getattr__ () DOUOOOOOOOOODOOODOOODOODODOODOODRO

000000000000 00000) 00000 (0000 newdatatype_getSize() O
newdatatype_setSize()) 000000Q 0000000000000 0O0000O0O000O00O0
000 (3)00000000000000 gear 0000000000000 00O00OOOOOO0O000OO
00000 tp_methods 0000000000000 O0O00O

coooooooo:

static PyMethodDef newdatatype_methods[] = {
{"getSize", (PyCFunction)newdatatype_getSize, METH_VARARGS,
"Return the current size."},
{"setSize", (PyCFunction)newdatatype_setSize, METH_VARARGS,
"Set the size."},
{NULL, NULL, 0O, NULL} /+ 000 =%/

}i

static PyObject =
newdatatype_getattr (newdatatypeobject xobj, char xname)
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return Py_FindMethod (newdatatype_methods, (PyObject «*)obj, name);

tp_setattr 00000000 00000000O0 _setattr__ () 000 __delattr_ () OODO
ooOooooO0O0oOo0oO0ooOOO0OoObO0oOo0oOoObOOoOoODbOoOoCObOO300OooobOOooO NULL
gooooooobooobooboobooboboobooboboobooboobboobbobboOoo
tp_setattr 00000 NULLOODOOOOODOO

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

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

return -1;

224 000000000

cmpfunc tp_compare;

tp_compare 000000000 O0DOOO0OOODOOOOOOODOOOOOOODODOOOOOODOOOO
gooo0ooOooOoO0oOO0O0oOodOOoU0DOOdO0ooCdOOoU0oDOO0O0oOoOODOoUoDOUOOoO@E@UOoOUODOooodg
OO0 0OPyObject_Compare () OO0 PyObject_Cmp () DO0O0OO0O0O00000O0O00O00O0O0OO0O0
O PythonO cmp () OO0O0OOOO0OO0OOOOODOODOO)ODOO0 _cmp__ () OOOODOODOODOO
OO00000o0bjl0ohj20 000000000 -100000000D000O00O0 0O0OOOOO0O objl O obj2
ocoooooooOo0o 1000bOo0O0Ooo0obOD(@oboooooooDo0obDo0ooOoobooOooDoOg
OO000C0CO0O0O0D0O0OdPython220000000000C000DOOO0ODOOOOODOOODOOODODOOO
Ooo0oOoOooooooooooooog)

tp_compare 000000 D00OO0O0OO0OODOOODOODODOOOODOOOODLOOOOODOOOD
000000 pyErr_Occurred () UODODODOOOO0OOOODOODOODOODO

gobooboobod:

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

long result;

if (objl->obj_UnderlyingDatatypePtr->size <
obj2->obj_UnderlyingDatatypePtr—->size) {
result = -1;
}
else if (objl->obj_UnderlyingDatatypePtr—->size >
obj2->obj_UnderlyingDatatypePtr->size) {

result = 1;
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else {
result = 0;
}

return result;

225 00000ooooooooo

PythonOOODOCOO OO0OO “ O0OOOO” OO0ODCOO0ODOOODOOOOOOOOOOODOOODO
OO0O0OO0C0O0OQ0 abstractD0OD0OODODOODOOO

0000000000000 0000000PYthonODO0O0D0OOCOO0ODOOOOOOODOOOOODOOOOO
O0000ooooooooo0ooooooooooooooooOo pythonOO0O0O0O0OOOOOOOOO
goboobooooooooboobobobooobooooooboobobobobooooobDobDoboboboo
goboobooobbooobooboooobooboobbooboobboboboobuoobbOooboo
gooooooobooobooboooboobooooooboobooboobobobobooboooDo
gobooboobooobooboooobooboobbooboobboobbooboobbooboo
ocobooooOooboOo@EooooooUooOoooboOooooooOooo ANULLOOODOODOODOO
gobooboobboobooboooboobooboboobooboboobbooboobboobon
ooooooog)

PyNumberMethods tp_as_number;
PySequenceMethods tp_as_sequence;

PyMappingMethods tp_as_mapping;

00o000o0oooO0o0o0o0oU0oOU0oOdoDoU0oOU0ooO0oDO0oDO00oU0ODU0ooOUOooODOooDOoDoOoooDd
0 CO PyNumberMethods OO 00O PySequenceMethods 0000000 PyMappingMethods 00O
go00oooO0o0dOoOodooOoOU0oDU0oOoDO0o0OoOdOoDU0OOoDOO0OdOOOUOOoODUOobODOOoDUOoOooOOd
Python 000000000 Objects 0000000000 OOOOOO

hashfunc tp_hash;

gooboobooboboobdoobooboooboobbooboobbob0booboobbooboo
oboooooooooog

static long

newdatatype_hash (newdatatypeobject xobj)

{
long result;
result = obj->obj_UnderlyingDatatypePtr->size;
result = result * 3;

return result;

ternaryfunc tp_call;

gobooboboobbobobooooboobbobobooboboobboobu0biboD obj1 d
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O00000000000000PythonO 00000 objl('hello’) O0O0O0DODO0OOODO tp_calll

cooboooooon

00000 3000000000:

l.argl 0000000000000 OO00000000000000O00000000000000
objl(’hello’) 0000 argl 0 obj1 0000ODO

2.2arg2 00000 OO0OODDDOODO0DODDOODOODDODODODODDDODODODUODODOOO

PyArg_ParseTuple () OOOOOO

3.rg30 0000000000000 0O0OOO0OO NULLODODOODO0ODOODOOOOOOoOGd
00 pyArg_ParseTupleAndKeywords () D0 0O0O0O0O0OOOO0O0OOOOOOOODOOOOOO
goboooooooboboooNULLODO0OOOOO0obOoboboboboobDobooboboboobooDbo
0ooddd TypeError0ddogoggooongn

00000 calDOOOODOOOODODOOODO

/+ call OO0O0OOO

* objl : U0O0OODOOODOOODODODOO
* opjz : U0O0OODOOO0ODLOOODODOOODLOOODLOOODOD s30bO0O0ODbOd
*/

static PyObject =

newdatatype_call (newdatatypeobject xobj, PyObject xargs, PyObject =xother)

{
PyObject =xresult;
char xargl;
char xarg2;

char xarg3;

if (!PyArg_ParseTuple (args,

return NULL;
}

result = PyString_ FromFormat (

"Returning -- value:

"sss:call", &argl, &arg2, &arg3)) {

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;

gooodooOd0oo0o0ooooobDOoU0oDoOooOodDOOodU0O0oU0DODOoUOO0 (CUDbooDboOoood
ooboooooobO)ooooOoOo (o:o0o0ob0obO0ob0O0oobOOoboo0oobOobO)yoobooooo
00000000000 tp_iter0000D00D00ODO0ODO0ODO0OD0ODtp_iter0gboboooooon
Ub0b00D00D tp_iterD tp_iternext 00000000000 OODODOODOOOOOOOOOO
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cooooooboooobooooooooooboooobooooooooooo0oooooooooOooonoad
cooooooonNULLOO0O0OO0Ooo0ooono

ooobooooboooooooooboooooonod tp_iter0dobooooooooobooOoooonogd
coobooooobooooooooooOooooboOoboobooOooooOooOoOoobOboOoOoobooOooobooOoOooooDooag
ooodooooodooooooooooodoo@uooooooooooo)ooooooooooog
ocooooooooooooooo(@oboooooobooooooooOo)booooooobooooooobooo
O0DO0O000O00DO000O000000000000D0D tp_iternext00000D0O0ODDOODODOO
cooobobooooboooooooooooOoooboboOooooooo

gboooobooboboooobooboboboobuobobOobo wtp_iter0oboboobObDOO
Oooooooooooo @oooooooooO0o0o0o000000000000 tp_iter0000o0nQ
OO00)0 tp_iternext 00 0000000000000 O0O00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O00O0O0O
goOOoOoOOOoOOOooOOoooooooAMLLOOOO0O0O0ODODOODOStopIterationd00000000
cooboooobooooobooooooooooboboOoboooOooooooooOooOoOooOooOooboboOooobooonoa
oooooAaNULLODO0O000oOogooon

2.2.6 000 (Weak Reference) 0 000 O

Python 0000000000000 O0DOO0DO0O0OO0OOOOOOOOOOODOOOODOOODOOO
oboboooooooooboobobobobooboooooobooboboo

gboobobooboob0oboobobobbO0ob00oDbOob pyobjectx0000OODOOODOOOO
goboboobobobooboooooooooooobooobooboboNYLLODODODOOOobOOobOooooo
Ubob000b0Db0D tp_weaklistoffset DOUODOOOO0O0O0OO0DOOO0OODOODOODOOODOOOO
gboobooooobooboboboboooooooboboboooon:

typedef struct {
PyObject_HEAD

PyClassObject *in_class; /% The class object x/

PyObject xin_dict; /* A dictionary */

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

cooboooooboooboooobooooooocoOoooOoooboboOoobooOoon:

PyTypeObject PyInstance_Type = {
PyObject_HEAD_INIT (&PyType_Type)
0,

"module.instance",

/+ Lots of stuff omitted for brevity... #*/
Py_TPFLAGS_DEFAULT, /+ tp_flags #/

0, /* tp_doc */

0, /% tp_traverse */
0, /* tp_clear =*/
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0, /% tp_richcompare #*/
offsetof (PyInstanceObject, in_weakreflist), /# tp weaklistoffset =/
}i

0000000000ooooOobOo NULLOODO0ODO0OOoooooog:

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

self->in_weakreflist = NULL;

return (PyObject =) self;

coobooooooooooooooOobooOobooOooOooOooooOoboOoOooboboOoobooOooobooOoOoOoooDooOoa
oooooooobboooobooooooooooboooobooOooobooOo NULLODDOOODOOOooooog:

static void
instance_dealloc (PyInstanceObject =*inst)

{

/+ Allocate temporaries if needed, but do not begin
destruction just yet.
*/

if (inst->in_weakreflist != NULL)
PyObject_ClearWeakRefs ((PyObject x) inst);

/#+ Proceed with object destruction normally. */

227 000Oooog

gooboobooboooboobooobo obobbooboobooboobbobbobobooboo
gO0O0C0OC0OO0O00OOoO0O0DOoODUOODOUooDOoDO PythonO includeD0OOO0OOOODO object.h
0000000000000 0ooogOo pythonOOOODOOODOOOOOOO

0000000000000000000000000000000000000000000: PythonOO
00000000000000000000000 Objectsd00000000O0COOO0O00OOOOO
0+tp_000000000000000 (@000 tp_print00 tp_compare0000)000000O00
000000000000oo0o

goooogooooboobooobboooobboooobboooobobboooobbooooDbOo
PyObject_TypeCheck () UOUODOUODLOOOOOOOOOOOOODOOOOOOOON:

if (! PyObject_TypeCheck (some_object, &MyType)) {
PyErr_SetString (PyExc_TypeError, "arg #1 not a mything");
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return NULL;
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030

distutiisO OO COD0OO C++ 000
Juoootgtd

Python 140 0000000000000 0O0OOO0O0OOO0OO0OOO0OO0OOOUOOOOUOODOOOODOOO
0000000000000 000000 UnixODODOOOOOO0OO0OO0O0O000O0OPython20000000
O @000 MakefilepreinOOO SewpO000O000000O00)0O0O00000O0OOO0O0OOOCDOOO
0000000000000 000000000 distutils 00000000000 0000000O00000

goo

distutils 000 0000000000000 0O000000000O0O distutils00000O0000O0OO
00000000 Python2x OO distutils 0000000 Python 1.500000000000000000
distutils 000000000000 00000000O0OOO000O0OOOO0O0O0O0OOOOO0O00OBO0OOO

coooooobooooooooOoooOooboboOooobooOono

distutils 00 0000000000000 O0000 (driver seript) 0 00 setup.py 00000000
setup.py 0000 Python 000 OO0O0OO00000OOOOOOOODODOOOOOOOOOOOOO:

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.c0000000000O0O0

python setup.py build

0000000 demo.cOO0O0OO0OO0O00O0 demoOOOOOODOOOOOOOO buildOOOOOOO



PythonOOOOOO0OO0OOO0ODOOO,0000 2.7jal

OoOO0OO0O00O000000000000000000 build/lib.systemO00000000000O0
OO0 demo.sol demo.pyd D0 0O0O0OO0O0O0O0O0O0OCOOOOO

setup.py U0 0000000000000 setupO000000O0O00C0ODOCOO0OOOOOGOOOO
coobooooboooooooooooooobooOoboooOooobooooooOoooOooOooOooobooOoOoOooOooDoonoa
Oo0000oooo0ooooo0oooooo0oooo00ooooo0ooooooOooooo Python
0000000000000 000000000000000000000000000 distwtilsDOO0O00O
000000 distutils-index 0000000 distutils 000 0000000000000;000000000
coooboooooooooocoooooo

0000000000000 00000000000000D0 setup() 000000000 ODOOOOO
O00000Osetup() O ext_modulesO00O0OOO0D0D0O0O0OO0OOOOODOOOOOOOO Extension
gbooooooboobdobobobobooboubodbD demoooobobboboboboboboo o
00000000 demo.cOO00OO00OO0ODOOOODOOOODOOODODOOOO

gobgooboobooobooboooobooboobbooboobbobbooboobbooboo
gboboooooooogooobobobobooooooooboobobobobobooo

from distutils.core import setup, Extension

modulel = Extension (’demo’,
define_macros = [ ('MAJOR_VERSION’, ’1"),
(" MINOR_VERSION’, ’0’)1,
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
’

ext_modules = [modulel])

000000 setup () DOO0D0OO0O0ODOOO0O0O0OO0OO0DOOCOOOOOOOOCOOODOOOOOODOOO
cooooooobooboooobooooooooooOooOoOoOoboOooobooOooOoOoDOOoOoOoOboOoobooOoOoOoooDooa
O0o0000ooooooooooo0o0oooooooooooOo0oooooDdistutils0D0OO0O0OoOg
00000000000 00O0O0000000000OOUNXxO0OO0O0O0O0O0D0OOOO0O0000O0O00O
oooobooooooogn:

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

gcc —-shared build/temp.linux-1686-2.2/demo.o -L/usr/local/lib -1tcl83 -o build/lib.linux-i1686-2.2
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0000000000000 000000000000;distutils 00000 distutils 0000000000
cooooooboooooo

31 0000000o0oo

coooboooobooooooooOoobooOoooOooOooooOoooooad

gobooboooboobooobooboobbooboos,oboo

python setup.py install

gbooooon
goboobodoobobooboobboobooobpobs;ooobo

python setup.py sdist

coooooo

goobobobboboooobbobbbtbooooobobbbbooooobbDb,0bbb MANIFEST.inO OO
OOoO0C0oOoOo;0pD00 diswutils 00000000 DOOODODOODOOO

goobooboobobooboooooobooboob bbb bobbooboobbooboo
obobooooobooboboboboooooon

python setup.py bdist_wininst
python setup.py bdist_rpm
python setup.py bdist_dumb
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0dn

Windows 000 COODO C++ 000
Juoootgtd

00000 Windows OOO Python OO O OODOODO Microsoft Visual C++ 000000000000 OO
o0opoooo0o0oooO0o0oooO00oooO0o0oooO0o0ooOOo00oOoOOo00ODOO00ODO0O0n
OO0000PythonOODODOO0OOOOOODO WindowsOOODOOOO Unixd WindowsODOOOOOOOO
0000000000000 000000000 UnixOOOOODOOOOO0OOO0OO0O00OO

0000000000000 DO000o0b00oooooooOD distwtils D00 O0O0O0OO0OODLODOOODOOOOO
000000000000 00Python00 00000000 0OD COOOODODOOOOO; OO0 Microsoft
Visual C++ 00O 0O

Oo0O0: O00OD0OO0OOCPythonOOOOOOOODOOCOOOOODOOOOOODODOOOOOOODOOOOO
Oo0000o0o0o00oo00ooxyooooopoooopoooooooooooo,rxr 000000 Python
0000000000000 0000 "y 0000000000000000000 Python22.10000
ooo0boO0 xyooooo 22000000

41 0000000000

Windows 00 0000000000000 0UnxOOO0O000O distutilsO0O0O0O0O00O0OO0O0OOOOO
goooOoOoOoO00OO0O0O0O00O000000000distils 0000000000000 00000000
O0O0O0OC0OO0ODO;distutils00000000O0O0OOOOOOOOOOOOOOOOOOdistutils-index O
OO0000O00DOooOoCOC+0O0o0ooo pythonOOOODOOODODODOOOODDOOODOOOODODOO
googo

0000000000000 00O00O00oO0o0oOo0ooOooOooog pythonOOODOOODODOO
Python OO OIO0ODOOOOOOOOOOOOOOODOOOO Microsoft Visual C++ “Developer Studio” O
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0000000, 00000000000 VC+0OOOODO 7.1 0000000000000000000
000000 VC++OUOoOoOOoOPythonOOOOOOODOOOODODOOOOOOD VC++ODOOOODDOO
000000000000 00000000000000000Python0D 000000000 ODOOODOOO
PC\example_nt\ O OOOOODOOOOOO

1.000000000000 —example_nt 0000000 PCOODODOODOOOOOODOO

oooooooooopCcO0O0OOO0OO0OOOOO0ODDODOOOOODOOODOOODOOODOOO
gboboobobobobbdbDexample nt 000000 pCcOOO0O0OOOODOOOOODOO
gboboboooboobobobooobuobUObUdb0example_ntd PCO0OO IncludedOOO
gooooooooooobooboobbbbooooooobobobbbobbobbobooooooooooo
god

.0jooooodo0 —VC+ 00O 0000 -0000D0D0O0ODO0ODOODOODOOODOOOO

00 @000 -=000000000NH00000000000000 example_nt0O0O0000O
OO00D000 00 example.slnO0000MOOOOO0O0OOO0OCOO

.000DbDLLOOO0O0O0 —0O0000000000000O0DOO00OO0O00OO0O0O0O:

.poboooboooboobobooboobooboobo0bU00 »-00bL0bLODDLDO0 -DbO0ODOOD

0000000000000 00000000000 000000000000 C00000VC++
oooboooooboooobooooooo

.DLLOO0O0O0OODOO OO0 00000000000 OOOCOOO0OO0O0OOOCCOO000O0

gobooobooboboobbOo0bbOo0bbO bebugO Release0U0O0OOOO0DOOO
gbobooooog

.0J0o0o0dooo DLLO0O0O0ODOOD —0OO000O0O00D0OO000OO000DOO00O0OoOOo0DooOOoODO

example_nt\DebugOOOOO0O0O0OO0O0OO0O0O0O0O0O0ODOOOOOOOOOOOOOOOOOOO
OO0OO0OOO0 (c>0O0DOSOOC0O0ODOOUOOD >>>0PythonDO0O0OOOODO;DO0000O
ooobooooooOooboooooooooo0oobo0oooooooooooDoOoooDog):

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]

>>>

O000000000!'00000000 PythonOOOOOOOOOOODOOOOODODOOO

.pbooboobooboobb0 —ooboobodboobboobbobobooboobooboo

oo coooooooOoooooUooUoboooooobooobOoOooobOoOobooDOooooDoo
goobooboobobooboobboobooboboobooboobboboboobbooboo
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0000000000 —DO0000000D0 initspam() OO0OOO0ODOO0OODO spamd00000O0O
OO0 import 000000 initspam() 0O0O0O0O0O "spam" OO0ODO Py_InitModule() OOO
0000 (@U0O0O00O0D0O000O0bO00b0O000O0O0ODOn example.cOO0OOOOOODOO
00000)DODO00OO00OD00ODDOO0O000 spam.cO000 spammodule.cO00000D0OO0ODO0O
000b0ooobDooo0ob0obU0obDdn spam.pyd0000OO00ODODOO spam_d.pydO OO0
00000 .pydO0O0OOO0OOOODOOODOOOOOODO spam.dllO00000O0OOOCOOCOOO
OO000o0o0d0o0OoO0o0oOooOoOoDooOoOoooOo 2s5000.00000ooOOoDoOoOn:

8. example.sln O example.vcproj 000000 spam.« 0000000 DOOOO0OODODOO
9. 000000 U00oOoDOoDOoD;0D0DOoooooo

O0DO00OD0D0O example_nt\example.def 0 spam\spam.def 00000000 OOOCOO
spam.def 000000000 ‘initspam' 000000000000 OOOODOODOOOODOO
O0O00D00OO00OD0DO spam.def 00000O0COOODOOODOOOOOO@EWODODOODOODOO
gooobooooboobUobobU0ub .defb00bO00obDbo0obDbOOobObDOObUObObUODOO
/exprt:initspam0 000000000 OCOOODOCOOOOOOODOOODOOOODOOOO
ooooo)o

10. JOooooooooooooo —DOO000 -0000 000000 OOOCOOOOOOOOOO
0000000000000 000000000 Viswal C++000000/Win32/Win3200000
00000000 (spam) 0000 O00000O0COO00O00O0 spamO0000000O0O0O0OCOOO
(PythonOOOOOOOO0O0O0ODOCOOOOOO0ODO IncludeODOO PCOOOOOOOOODOOO
ooooO)oooooooooomoooooooooooo

O000b000 spam.def 000000O0O0O0O0CODOOOCODOOOOOO0O0 —-0000O000O
o0o0oooo ob0ob0oobo0o0oo0mooobo0b0o0O0 ».x0000 spam.c U spam.def
oooooKOOooooooo@oooooooooooooooDooooo)Oo

ooobbb —-spem 000000 DOOO0OLODODODOOODODDODOOODODDOOODDDOOO
o000 o0o0obOo0oo0obOOoOoO0oDO0 OO0 0OOO00OOODOUOOUODODODOOOOOn Cc/C++
gobooboboooobooboobbooboobbooboobboooboobog:

..\Include, ..\PC

g obooboobbooboobb obbooboobobooboboobboobo

tomooooooooobooooooooooon

. .\PCbuild

goboobdooboooboo boobboobbooboobbooboo
ooboboooobooboboboboboooogoooog:

coboboboboooboooooooooooobo OooOoooooomooOoboOooobObocOoooomOoon
ooboboooobomuooooooooooobooobooonn pythonXy. 1ibOOOOOODO
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cobodobooooooooboooooo booboomooooooooobooooooogon
OO0 pythonXY d.1lib000000000 C/C+000000O000O0OOOCOO0 OOOOOO
Ooo0boOoO0obo0oooo0oooooooooDoOoooboobooo DpDLLODOOO0ODn

cobbooooooooooooo oo oobOoobOOoooOooOo OoOoOoOoOoOoooOoOoOooOo boon
OO0oo0oDoOo0oo0O  DLLOOO00D0OO

gobgoobodobbooboobbooboobboobg:

PyObject_HEAD_INIT (&PyType_Type)

000000000000 00000000000000000000000000 “initializer not a
constant’ 0 00000000000 DOOCOOOO0O0OOOCOOOOOO0O0 DLLO MSvCOOOOOOO
oooooooooogn:

PyObject_HEAD_INIT (NULL)

coooooobooooooooOoOoOoOoOoOboOoOobOOoOoOoOooOOoOon:

if (PyType_Ready (&MyObject_Type) < 0)
return NULL;

4.2 Unix 0 Windows OO0 000

Unix 0 Windows 000000000000 CO00O0OQCO0O0OOCO0OOOO0OOOOO0OOOOUOOoOOO
goooobobobobbboboooooooooobobobobooooooooobobobobbbbooooooo
gono

Unix0O00000000CO (.so)00000COCO0O0O0O0O0OODOOOCOOOOOOOOOOOOOOO0
coobooooboooooooooooooboooooooooooooooooooOoooooooonoad
cooooooobooboooooooooOoooOoboOobooOooOoOoobooOoOoOoOobOboOoOoboboOoobooOoOoOooOooDooa
oooooooobooooooooooooobboOooobooono

Windows 0000000000 OODO (.d11)0000000OO0OCODOO0O (dangling reference) 000 OO
000O00bO000bOO00bO0o0o0bOO0O0bO0o0bOO00O000DDOOoOoDbOOoOobOOoOoooO DLLOooooooo
goo0oboooUoooooU0O0obOooU0oOoooU00DOOoO0UO0OoLODO00D0DODUOUOOOO;00DOO0
000000 DLLO0O0O0DDO000DooooDbooooooooDbooooboooooooooooa
gooCoOooooopooooo

Unix0O0O0O0000000000O0O00OO (.a)0000000D .a00000000CCDOOOOOOOO
OO0 (.oobOO00O0O00DOOO0OO0OO0O0O0ODOOO0O0OO000DO0O00 (.sopODOO0O00OO0O0O0OO0O000O0O0
cooobooooobooooooooooboooobooooooOooooboooobooooobooooobooooooDooag
coboobooooooo;bogoocdooooooobooboooboooooooooooooooonod
cooooooo

Windows 0000000000000 000O0OCO00OD0O0OOO0O0O0OO0O00OOO0O00OO0O0@WODOO
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1ib 00000000 00000000 UnixOOOO .a0000000000;000000000
cooooooobooooobooooooooobOboOoOoOooOoOobooOoOooOoOboOoOobOboOoobooOoOoOooOooDooa
ooboooooo bLLbOooboobbooooooooooboooooooooooooooDboboOooog
ocooooooooOoOooooooO0ooooOoooOoOooDOOoocOoO0OoDbDLLOOOOCOO0OO0ODOO0O0O0
oobooboobooooboooobooobo bLLooooooooobooooooooooooobooobobooood
ooooooooooooOoooOoOoO0ooOoOooDLLOOO0OO0OOOOOCOO00O00O0OOoOOO0b0000
ODLLOOO0OOO0OO0OO0OO0OO0OOOOoOOn

00o0000oooooooOoBO CO0ODOOOOOOO00O0OO0OO0OD ADDODOOOOOOOUNxOODO
A.all B.solU C.sobdboobooobodboboobooobobobo,ooboboobooboboooooo
0000000BOCOOO0O0OO0OOO0O0O0OO0OO000O0D0O00000 WindowsOOO A.d110000O
OOoC0Aa.libO0C0CO0O0O0OOOBOCODOOOOO A.1libOOOCOCOO A.1ibOO0OOOOOOOO
oo0;00 A00DO00O0DO0O0oooooooooooDoooooboooobooooooboooooDoDO

Windows O OOOOOOOCOCOOCOOOO import spamO000000000;00000000 spam
0000000000000 00000000000000000000000LUNXO0000000000d
0000000 from spam import »00000O0;0000000000O00DOO0O0OOOOOOOO

43 DLLOO OO0

Windows 00 O Python O Microsoft Visual C++ 0 00000000 0;0000000000D00O0COOO
0000000000000 BorlandOOOOODOOOOOOO)OOOOOODOOODO MSVC++0OODO
googo

Windows 0 DLLOOOOOOOO pythonXy.libOOOOOOOOOOOODOOOOOODOO DLLO
spam O ni(spam D000 COOODOODOOOOO)O0O0O0O000000000000000000O0O:

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

0o0ooooooooboboboboboOd: spam.objd spam.dl1 000 spam.1lib 000000 Spam.dll
00 (PyArg_ParseTuple () UO00OO)Python D000 OOOOODOOOODO pythonXy.libOOOO
OPythonOODODODOOOOOOOOOOOOO

00000000000 ni.d11 (000 .obj 0O .1ib)000000000000O spam O Python O OO
gboboooooboobobobobooooooooboobobo

0000000000000 00D0O00D0000O000O0D0DO0DU0DDDODO0DO0OO0OO0OO0OO (Python
000000 O0)0OoOoOoOoOoDODDOOoOO0oO0D0DDODDO0OO0O0DbODDO0O0O0 void _declspec(dllexport)
initspam(void) U PyObject _declspec(dllexport) =xNiGetSpamData (void) OO OO0
_declspec(dllexport) DOOOOODOOOOODO

Developer Studio 0 0000000000 O0OCOOCOOCO DLLOOOOOOOOOOODODODOO
jooKooooooooooooooooooooooooooooomooooooooBbooooo
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cooboobomooobodoboboooobo obooboooooboobobbooooobOoooooOond
msvertxx.1lib O0OOO0O0O0O00OO0O0COOO0OOCOOOCO
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050

0000000000 0d PythonO OO
HRN

00000 Python OO OOOODOODOOOO COOOODODOODOO PythonOOOOOOOODOOODOOO
coooooOooooOo0oooOoOoooOooO0OooDOoOoOooDoOOoOoOoD:DOooOOOoDOO CC++00OOobooodg
OO0 PythonOOODOOOOOOOOOOODOODODOOOOOODOODOOOOOOOOOODOODOOOO
Oooooo cCcoC+0oU0uoono bpythonOO0ODDOOOOOOOOOOOUOODODOOOOODODOODOOO
O0;0000 PpythonOOOOOOOOOOOCOCOOOCOOOOOOOOOOOOOOOOOOOOOOO
O0000oooooooooooouooooo python DO O0O0OO0ODOOOOOOOOOODOODOOOO
goobooooooon

Python 00O OO0 Python OO0 O 0D ODO0OO00ODOO000OO0O0OOOOOO0ODOOOODOOOODOOOOO
Python 00 0000000000000 O0O0O0O0OOODOOODOOOOOOO PythonOOOOOOOOOO
OO0 Python OO OOOOOOOOODODOOOOCOCODOOO PythonOOOOOOD —OO0OO0OOOOOOOO
OooOo0o0O000000oo00 pythonOOOOOCOOCOOOOO0O0O0O0O0 PythonODODOOOOOODO —0O
oooooooooooooDo

o000 PythonODOOODOOODOOOOOCOOOOOOOOOOOOOODOODOODOODOODOO
00000000000 0D000000000PYython 000000000 OODOOOOOOOOODOODOO
000 pPy_Initialize() DO0O0O0OCOUOO0OODOODOOOCOOOOOOPythonOOOOOODOOOO
gobgooboobbooboobooobooboobbobobooboboobbooboobbooboo
gbooooon

00000000000 O0OO0OO0O0O0OO0O0O0OO0O0O0OO0O0O0O0O00: Python 0ODOODODODODOO
PyRun_SimpleString() 000Ostdio 0000000000000 (0000000000000
00000000000000000)0 PyRun_SimpleFile() D000000000000OOOOO
00000000000000000000Python00000000O0O0O0ODOOO0O0O0O0OOOO

PythonOOODOOOOOOOOODOOOODOOOODOOODO pemo/embed/ 00O00O0DOOOODOCOO

O0:
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c-api-index PythonCO OO O0O0O0OD0ODO0O0OOODOOOOOOOOODOODOOOOOOODOOOOOO
ocooooooo

51 00000000

Python 00 O00OCOO000O0OOOO0ODOCOOOU0O0ODOCOOOO0ODOOOOUODODOOODOODODOOOOO
OO0D0OO0D0O0OO000OO00oOooooO pythonOODOOOOOOOOOOOOOOOODOODDOODOO
goboobodoobuooboooboobooooboon

#include <Python.h>

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

return 0;

0000000000 PythonODOODOOODO Py _Initialize() O0OOO0OO0OOO0OOOOOCODODOO
Python 00000000 COOO0O0OOOOODOOOOODODO py_Finalize() OODODOOOODOOOO
00000,000000000000000000C000000C0Python00000000O0OOOOOO
Oo00o00oo00ooOo00DOoO0000O00000O000D0O00000O000000000000DO0Python
O00b0o0o0odooboo0oooofoddPpyrRun_SimpleFile() DO0O0OO0OO0OOO0OOO0OOOOO0OO0OO
cooooooboooooooooobooooobobooobooOoooooa

52 00000000000000O:00

OO0OC0OCOOOCOOoO0COOoU0UU0OO0oO Python D000 ODODODOODODODOOOOOOOOOOOOOOOOOO
OO0DOoODooOO0 pythonOOOOOOOCODOOODOOOOOOODOOODOUODOODOODOODOO
00000000000 000000000oo00o0Doo00ooo00Doo0oooooooooooo C
obobooooobooboboboboooooooboboboboooo

Python0 0000000000000 0O0O0O0O0O0DODODOOOOOOOO0OO0OO0OO0O0OO0O0O0OODBOOOOO
coooooooooooo0oOoooooobooo0OooooooOobocoOo0o0ooooooo0on PythonOO C
ooobooooboooboooooooooooooDoogn:

1.00000 PythonOO COOOOOO
2.0000000000COO0O0O0OOO0O000ODO0O00O0

3.0000000000000 CO0O PythonOOOODOO
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Python0OO0OOO0ODOO0O0O0O0O00O0OO00OO0O0OO0O0ODOOO0O0ODOOO0OOOOOO:
1.00000 CO0 PythonOOOOOO
2. 0000000000 PythonOOOOOOOOOOOOODOOOOODOODOO
3. 0000000000000 PythonOO COOOOOO

gobgoobooboboobooboobobooboobobobobooboboobbooboobboobon
00000000000 000000000000000000000000000000000O cood
00000000000 0DOOO0O00O0OO pythonOOOOOODOOOODOO

O0000OPythonODO COOOOOODOOODODOOOOOOODDODOOOOODOOODOOOOOOOO
cooooooobooooooooooOoooOobOoOoboOooOoOoooOoboOoOoDOOoOoOobOboOoobooOoOoooOooDooa
oooooooooooooooooooooboooooo0oooooooooooooOooDboOooon

53 0000000

ocooOoooOoOOODOOOPytheonOOOOOOOOOOODOODDOOOOOOOOOOOOOOOOO
Oo0ooooooooOooooooPbPython DO DOOOOOOOOOOOOOOOODOOOOOODODO (OO
ogoooooooooobooooooo)o

Python 0O 0O ODO0O0O00O000OOOOOOOOOOOOOOOOOOOOOOOODOODO:

#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 x/

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

if (pModule != NULL) {
pFunc = PyObject_GetAttrString(pModule, argv[2]);

/+ pFunc is a new reference */
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}

else {

if (pFunc && PyCallable_Check (pFunc)) {

}

pArgs = PyTuple_New(argc - 3);
for (i = 0; i1 < argc - 3; ++1i) {

pValue = PyInt_FromLong(atoi (argv([i + 3]1));
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_CallObject (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) ;
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) ;

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

return 1;

}
Py_Finalize();

return 0;

000000 argv([1]1 0000 PythonOOOOODOOO0O00O0 argv[2] 0000000CC0O0O0O0OO
Oo0o00oDbOo0ob0oO0obOob0o0 argv00obDOoO0o0oOoOOoDODOODODOOOODODODODODOODOO
0@O00000000 calODODOOO00OO)H)ODOOOOODO PythonOOOODOODOOOODOOOOOO:

def multiply(a,b):

print "Will compute",

ay

"times",

b

86
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c =20
for i in range (0, a):
c=c¢c +Db

return c

gobooboooboobooob:

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

00000000000 0o0000oo0O000ooO0O000oOo0o000ooo000 PythonOO COOOODO
gooOoOoOoOoOoOooOoooooooopythonOOOOOOOOOOOOOOOOODOODOODOODOOO

Py_Initialize();

pName = PyString_FromString(argv[1l]);
/+ pName OOOO00O0O0O0COCOOOO =/
pModule = PyImport_Import (pName) ;

goboobogoo

00o0o0o0ob0ob0o0ob0obOobDOon pyImport_Import () DOOODOODOODOOOOOOODOOO
Python 00O 0000000000000 OOOOOOOO PyString FromString() JO0O0OOOO

pFunc = PyObject_GetAttrString (pModule, argv[2]);
/+ pFunc 000000 «#/

if (pFunc && PyCallable_Check (pFunc)) {

}
Py_XDECREF (pFunc) ;

OO0000O0000O0000D0O000D0 pyObject_GetAttrString() DO0O0OOOO0ODOOOOOOO
cobobooooooooooooOoocoboobocOooobOOobOobOOoOoOoOoboOooOoooOoOobOOobOobooOoonoa
oooooooobooooooooooooobo0oooooooooooDboooobooooboooooDog
OoOoCOoOoOOoOoOPythonOOOOOOOOOOOODODOODO:

pValue = PyObject_CallObject (pFunc, pArgs);

0000000000 pvalued NULLOOODOODODODDOODODODOOOOODDOODODODOOOOO
gbobooooooooooboboo

54 000000 PythonOODO

0000000000 pythonO0OO0O0O0O0O0OOCCOOOO0OOODOOCOOOOOOODOOOOOO
0000 PythonAPIO OO OOOO0OOODOOOOOOOOODOODOOOOOOOOOODODOOOOOO
cooobooooobooooooooooooobo0oobooOooooOooOoOoDOOoO0o0obOboOoobooOoOoOoOooDOoOoa
cooooooobooooobooooooooobooboobooboooooooooobooooobooOooboOoOooooDooag
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000000 PythonOOOOO0O0ODO0OOOO0O0O0DO0OO0OO0OOO0O0DOOOOOOOOOOOOOOOOO
Oooo0ooooooooooO0oO00oooooDoon. PythonOOOOODOOOOOOOOOOOPython
O00000ooooooooo0oOogooooD (glue,0)0000000000O0ODODOOODODOOOO
ooooo:

static int numargs=0;

/» 0000000000000 0C0bOogoooooo =/
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

ddd0D0Dmain() UO00O0OOODOO0O0OOOO0O0O0O0O0OO0OOODDO Py_Initialize() OOOO
gobood:
numargs = argc;

Py_InitModule ("emb", EmbMethods);

00000000 numargs 000000000000 PythonOOOODOOOOO emb.numargs () 000
OO000OOo00bOOOoO0OooOOoOo0DOOoO00DOOoUODOoOoOODDO PythonOOOOOO

import emb

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

goboobbooboo

0000000000000 0000000000O0000000000 APIO PythonOOOOOOOODO
oooo

55 C++ 000 PythonO OO OO

C+ 00000000 PythonOOOOOODO;000000C0O0DOO0OCOCCOOOOOOO00O0C++0OO
goooooOoooO;000ooooooooooO0D C++0000CH 0000000000000 0™
0000000000000 00000000 PythonOOO C++ 0000000000000 ODOOOOO
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56 00000 O0O0O0O

Python 000000000000 configure 0 0000000000000 0O0OOOODODODODODODOO
OooOoOoOoOoOoOoOoO0D00O0O0 PythonOOODODOODOOOOOOOO PythonOOOOOOOOOOOOO
0000000000000 0000000000000 UnixODOOOOOO0O0OO0OO0O00O0O0O0O000O
O000000000D0 (libpython.a)000O00O0O0O0000O0 (.so000D0O0OCOOOOOODOO)
cooboooobooooboooobooooooooooooobobooobooooooonog

0000000000000 00O00D00O0DO0O0D0O0O0OD PythonOOOOOOODOOODOOODODOO
goboooooooooboboboboooooooobobobobobooooboobDobobOoboo
gobgooboobboobooboobobooboobbooboobobobbooboobbooboo
goboobbooobobooboooboobooboboobbobboobboooboobboobobooo

cooooooobooooobooooooooooboooooboooobooooooboooooboboOooboOoOooooDoog
OO0 PythonO0OOOO000000O0O00O000000000000O PythonOOOOOOO0O0O0O0O0O0OO
coobooooobobooboboooobooooooOooOoOoOOoOoOobOboOoOobOOoOoooboooOog:

>>> import distutils.sysconfig
>>> distutils.sysconfig.get_config_var (' LINKFORSHARED’)

'-Xlinker —-export-dynamic’

gooboobooboboobdooboooobooboobbooboobbobobooboobboobOoo
OOOCOCOCOCOCOOOLINKFORSHARED OO OOOUOO PythonOODODODODODO MakefileOOOOOOO
goboobodn
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060

Juoogddoootd

O00000OPythonOOODOODDOOOOOODOODDOO Extending and Embedding the Python Interpreter O
000000000 0U00ooo0oU0oooooUUooooUOUOOPython D0 ODOOOOOODOOOOO
goooooooo

http://www.python.jp/mailman/listinfo/python-doc-jp
O O O O Google Project Hosting O O Issue Tracker
http://code.google.com/p/python-doc-ja/issues/entry

cooooooood

6.1 00000 (CO0)

¢ Yasushi MASUDA

Yusuke SHINYAMA

¢ Kazuo Moriwaka

TAKAGI Masahiro

* INADA Naoki <inada-n at klab.jp>
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>>> 0000000000000000000000 PythonOODOODODOODODODODOODOOOOO
oboboooooobooboobobo

000000Do00Do0o0o00o0o0ooo0ooo00oDooooDooo0ooD (oo oobooo
[[Ocurlybrace{}) OO0 DOOO0DODOOODOOOODOOOOOOO

2to3 Python2x 00000 Python3xOODOOODO0O0OO0OO0OO0OODDOOOOOODOOODOOOOOOODOOO
OO0 (traverse) D0 O OOOOODOOODOOOOOOOOO

2t03 00 1lib2to3 0000000000000 000O0O0O0OODOOODOOO0OOOOOOOOOOO
OOOCOOO0OOOOO0O Tools/scripts/2to3000000000000 2to3-reference 00
oooooooo

abstract base class (0 0O 0O 0O O 0O 0O) abstract-base-classes O duck-typing 000000000 hasattr ()
000000000000 000000000000000000000000000 000 Python
000000000 ABCsOO(collectionsO0OODOOO)DOOO0OOD(mumbersO0000DO0O)
0000@oO0D0O0OO0DOH)DODOODOODOODOODOOD&bcOOODDODOOOODOOODO ABC
goooooooooooo

argument (00)000O0OO00O0OO0O00O0OOO0ODOOO0ODOOOOOOOOODODDOOODOOOOOOOOO

0000000000000 000000O0OO0 (positional arguments, 010: £(1, 2) 00000000
000000000000 0000000000000D000)00000000 (keyword arguments,
O0: f(a=1, b=2) 000000O0OO0OCOODODOOOOOOO)OODODOOOOOOODOO
000ooddooo0U0ooO0U0oDooO00ooDoO0U0DO000oDD 0000000 OoDoOOooo
ooooooooooobOoOoOoooOoOoOoooOoO0oDOoO00oooOooooOoOoOoOooOboOooDboOooo
«» 00000000000 000OO000DOoO0OoDoOooo

cooboooooboooobooooooooooOoOooOooOoooOoOooboOooo

attribute (00)00O0O0O0OO0OO0OO0OO0O0O0O0OO0OO0OO0O0O0O0OOOOOOOOOOOOOOOOOOOOOOO
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ooobobd0«0000D0O000O0O000D0O0 oaO0D0O0OOO0OOO

BDFL 00000000 (Benevolent Dictator For Life) 0 0 O O O Python 0O 0 O O Guido van Rossum O 0 0O
aoad

bytecode (D0 0DO0O0O)PythonO00D0D0O0OOD0DD00000OO0DODODOOOOOODOOOOOOOOOOO
Python 0O DO OODOOOOOOODOOOOOOOOOOOOOOODOOO .pycOd .pyoOOO0OO
ooodoOOoo0oodDOOoOo0ooODOoDbDO0OU0ob000oODODOU0oO00OO0DOOoDOOUObOODODO (oo
0000000000000 o0oDoooooDooooD)oo0o0oo0oooooooooon
0000000000 000000000000 “00000 (virtual machine)y” 00000 “0000
(intermediate language)” OO0 00 OO

000000000000 disO0O0000ooooon

class (000)0OO0O0OOOOUOOUOOOOODOOOOOODODOOOOOOOOOODOOODDOODOOOOODOO
coobooooboocooboooooooooobooooon

classicclass (D0 OO0OOOO0OO)object 00000000 OO0OODODOOOOOOODOOOOOOOO
(new-style class) 00000000 0O0DOOCO0OOOOOO Python3.000000000

coercion (J00)000020000000000000000000000000O0O0OOOOOOOO
0bo0ob00o0oopboobOobb int(3.15) 0D0b0Db0O0OO00OOO 300b00OD0ObDOO 3+4.50
oooooooooooobooo(@uoooboooooboboOoooooo)yooboooooooboooo
O00000DO0ODO0O0ODODO0OO TypeErrord0000000ODO200000000000O
00000000 coerce00DO0OODODODODOONO 3+4.50 operator.add(xcoerce (3,
4.5))000000000000Ooperator.add(3.0, 4.5)00000000000D0000O0O
gbobobooboboobooooooobobob0obobobUbUobDUobDOobDOD 34405000
OO00D0O0Ofloat(3)+4.5000000000000DO000O0O0OODOOOO

complex number (00 0)0ODO0OUO0O0OO0O0DOD0OUOO0OO0OO0ODODO0OOOOO0ODODOUODOOODODOUOOOOO
oooooooooooobo (-1bo0oO0)booobo0ooboooUooobobooobobo igoooboooo
g ;0000000

Python 00O OJ0OO0OOOO0OOOU00OOOOUOOOOOODOOUOOODDOOD jOOODOOUOODO
oD 3+1j000000math 00000000000 0O0O00O0O00 cmathOOOODODO

cooboooooboooboooooooooocOoOooOooOooobooOooooOoOoOooOoboOooboOoOooon
oooooooo

contextmanager (D00 O0O0OO0OO0O0O0OCOO0D)withOOOOOOOOOOOOOOOODOOOO
_enter_ ()0 _exit_ () OUOO0OOOO0OOOOODOOOOOOO

PEP3430000

CPython pythonorg 00000000 0OPython 000D 00000000000 O0OOO“CPython” 0000
OOOO0OO0O0O00 JythonO IronPython OO OO OOODOOODOOOOOOOOOOCOOOOCDODODOO
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decorator (000D00)0000000000OD0 ewrapper 0000000000000 DOO0OOOOOO

00000000000 0000000D0D00 classmethod() O staticmethod () OOOOOO

O000oo0o00oo0o00bo0o0oooOo0002000000000000000000
def f(...):

f = éé;ticmethod(f)

@staticmethod

def f(...):

000000000000 000003ddthe documentation for function definition 00 00000000

descriptor (D00O0O0O0)0000 __get_ (),_set_ (),0000 __delete_ () DOO0D0O0O0OO

000000 (new-style) 0000000000000 00O00O0O0O0O0OOOOOOO0OOOOOO
coooOoOO0OD0O0O000000000OOOOOOOOODOOOOO0O00O0000O0O0O0OOget,set,delete
o000 ebO0OD000 000000000 00O0O0O0PO0O0000000POOODOODODODOO
oooooooooOoooOoO0ooooooOooboOoOoooooooOoOooboO0O000n0 PythonOOOO
oooboooooboooobooooooooooooooooooooooboooooboOooDboOoOooo
cooooooooooboooOooOoOoOoOooOooOoOobOOoO0OobOOoOoobooOoOoOoOooDooOon

dictionary (00)00000000000000000O0OO__hash__ () 00000 _eq_ () OOO

0000000000000 0000000000O0PerlO000O0O0O (hash)yDODOOOOODOO

docstring 0000000000000 0D0O0DDO0DDOODDOODDOODDOODDOOODDOOOODOOOOO

oooooooobocOoboobooooboooooboOo0o0oOoon0o0O _dee__O0OO0OOODOOOOO
oooooooboooooooooobooo:.oboboooooobobooboobo0oobooboboOoobooboOooobooon
coooocoooood

duck-typing OO0 0000000000000 O000000OODOODOOOOOOO00O0OO0O0O0OOO0O0OO

EAFP

0o00o0o0o00ooo0oooOooo0O0oooO0ooooO0o0ooooooooobDoooooo
gooooboooboooooobbbOomoooooooooooooooooooUoU o
0000000oooomOo0oooooooooo0o0o00ooooooo0o00oooooBoooo
(polymorphic 0000000000 O0O0O0O0)000O0O0O000O0O0OOOODOduck-typing O type ()
O isinstance () OO0OO0OOO@OOOduck-typing 000000000 (abstract base class) 0 O
O00000000000)000000 hasattr() D000 EAFPOOOOOOOOOOOOOO

000000000000 000DO (easier to ask for forgiveness than permission0 0 0 00 00O O
0)oOooOoUoo PythonOO0UODOODO0OUDOODO0OUOOODOOUDOODOOUDOODOOUDOOOUDOO
ggodgoooooooboobboobooododooooooLD oL bbb UUoUo g
00000000000 try0O0O0OO except 000000000 OO0O0O0OODOOODOOOOOOO
cOO00DOO0U0O0oooUOoooO BYLOODODODOODOOODOOOO

expression ()0 000000 0ODOOO0ODO0ODOOOO (apieceofsyntax). 0000000000 O0OOODO

gobooboboobbooboobooobooboobbooboobboboboobbooboo
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OO0PythonO0OOODOOOOO0O0D0O00O0O0O000O00D0O00O0O0O0print0 1£00000000
OOO0O0D0O (sratement) 000 00000O0O0O0O0OOODOO

extensionmodule (0ODO0OO0O0OO0)CO C+ 0000000000000 O0O0OOODO PythonOOODOO
OOOOCOO0OO0OOPythonO CAPIOOOOOOO

file object 00000000 O0O0OOOOOOD API(read) 0 writt) 0000000 0)00000000
0000000000000 00000000000000000000000000000000
00000000000 (@O0000000000000000000000000000)00000
000000000000000000000 filelikeobject 0000000 000000OO

0000000ooooo3000000000:0000000000000000O0O0O0O0DOO
ooooooooooOoooooo0b0iobOOO0OOO0OOOOOOOODODOOOOOOODOODOOO
OO0O0O0OO0O0O0OO0OO0OO0open)OOOOOODODODODOO

file-like object file object 0 O O

finder 000000 loader 0000000000 find_module() 000000000000 00OO00O0OO
O0000000OOoO00DOOOO PEP30200000DCOOOO

floordivision 000000000000 O0OO0OOOOfloordivisionO0 OO0 //000000011 // 40
20000 floatd truedivision 0O O 2.750000000 (-11) // 40 -2.750 00000
00000 -3000000000000000 PEP238000000000OO

function (0 0)0ODOOODOOOOOOOOOOOOOODOOOOOOOODOOODOOOOOOOOOOOOOOO
0000000000 argument 0 methodDOODOD0O00O0OO

_future. 00DO0O0OU0O0OO0O0DOOUOOODOOOOOOOODOOOOOOODOOOOOOOOOOOO
ooooooooooobooo 117400000 200000000000000000O0ODOOO

from _ future import division

O00O0 O0D0OO0Q0O (true division) D0 D0D00O0O0OQOO 11/40 2.75000000000
__future_ 000000 mport 000000000 OO0OOODOODODOUODODOODODOO
goboobbooboobooobooboooboon

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

garbage collection (0O OO0OO0OO00D0O0)000000O000D0O0O0O0O0DOOOOOOOPython O OPython
oobooooooboooobooooooooooOoocoOoobooOooobooooooOooOoOooboboOooboOoOonoon
ooo

generator (0O OOO0OO)00000000OO0ODOOOOOOOOOOOOOOOOO returnO0O00O0ODOO
D00 for00000000 next () 000 100000000000000DOOO0O0O yieldOO
O0000OvyielddO0OOOOOOODOOODOOODOO(@MOOODDOOODOOOOwyDODOOO
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0)O0O0O0O0O00000000000000000000000@O0000000000000000
goooooooo)ooooooooooooooooo

generatorexpression (000000 0)0000000DO0O0O0O0OOOOOODOOOODOOOOOODOOO
for000000O0DOOOODOCO if00000000DOO0O0O0DOOOOOOOOOOOOODOOOOd0
ooooDoOoooooooboooon:

>>> sum (i1 for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

GIL D0O0OD0OO0O00O0000000 (global interpreterlocky 0000000000

global interpreterlock (0000000000000 O)CPython 0000000000 DO0O0ODOOOOOO
OO0DOO0 PythonOODOOOOO (bytecodey DOOODOOODOOOOOOCOOODOOOOOO
00000 dict0OD00OD0OO00OODOODOOO)ODODODODODODODODOOODODODODOOOOOODOO
CPython 00D 0IIODO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOGO
goboodoboobooboboooboobobooboobobooboobooooobg

coooodoobooooboooooooOoOooOooOoOoooOoooooOoooOooOoooOooOoobooOooon
oooooooo GlLoooooooooooooooooooorrooooooooo GgILoOod
ooooo

ocoo“cooobocooooooroooooooo@ooooooooooooooooooOo)o
ooooooooooooooooooooboooooooooooooooooooOoooboooon
ooboooooooooboooooOooooOoocOoOoobooOoooooooobOOoOoOooOoboOooboOoOoonoon
oooooooooog

hashable (0O COO0OO0)00O00OO00 0OO0DOO0OODOO0OOOOODOOUOOUODDOUODOUOOODOO

(_hash__ () ODOOOODHOODOODOODOOODODOOODO (_eq__ ()0 _cmp__ () O
cooooo)obobooooooooooooboOooooooooOooooOooooooooooboo0oo
ooooog

cooooooooooboooooooOoOocOobOoOoOoOoOoboOoOoOoOobOOoOoOoOboOoOoDbOoOoOoon
oooboooooo

PythonOOOOOO (mmutableyDOOO0OD0ODOOODOOOOOOOO0OO0O0O0O0O0O0O0O0O0O0O0OO
ooobooobooooobooooobooOooobobooooDo

oooooooooooboooooOooooOoboOoOoooOoOoobooOooobooOoOoOoOoOoboOooboOoOoonoo
oooboooD id oooooog

IDLE Python 00 00O OO OOO (Integrated DeveLLopment Environment) O O O IDLE O Python O 0O 0O 0O O
dddddoooooooooooobbboboboboboooooog

immutable (0O0OO0O00O0O0)00000000O00O0OO0O0OOODOOOOOOUOOOOODOOOOOOO
oooooooobooooooooooobo0ooboooooooooooooDboOooooboOooDboOoOooo
coooooooboooooboooooooOoOoOboOoO0OOoOoOobOOoOoOoOoOOoOoOOboOoOobDOOoOon
oooboooooooooboooobooOooobooooboooooOboOoooDoo
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integer division (0O0O0O0)00D00O00000O0OOOOODOOOOOOD 11/400000 2.750000

2000000000 000000 (floordivision) 10 0000000000000000O00000O
Oo(@OoooO0ooooo0oU0O0)o0oooooo00oUooooO0o0OO000O0O0On (fleat OO
OH)ooODODoOOoOOOOoOoOoOoOoO0OC0OO00000DO0O00O0 (@DO (coercionyd0)o0O0OO0O
oooooooboooooboooooooooooobooooooooooobboooooooboooo /70
Oo0O/000000000000000000000_furwre_._ 0000000000

importer 00 0000000000000 0O0O00O0OO finderO loader 000000000000OO0O

interactive (0O0)PythonOOOOOOODO0OOOOOODOOODOOOOOOOOOOOOOOOOOOO

goooobbobbbbbooddououogtdbpythond oo oooooogo o
(DO0O0U0O0O0oDoOooOoUOUUOO python DO OOOODOOOOOOOOODODOOOOOOOO)DO
gooooooooooobbooooogoooooooobobbbbbbbobooooooooo
(help(x) ODODOOODOOODOO)ODDOOODOOOODOOOO

interpreted Python 00 0 0000000000000 0000O00O0OO0OOOOOOOOO@OOOOON

ooobooooOoooOooooooOoOoOoDoOoDboO)b0ooOo0OooOO0OooOOooOOooooOooooo
gobooboobbooboobbooobooboobobooboobbooboobbooboon
goobooboboobobooboooboboobooboobbooboobbooboobboobOoo
OO00D0OO00D0OCO00DOO0O0D0OOOO0DOOO0n (nteractiveyCOODOOODOO

iterable (0O0OO0O0OO0OO0OOO0)00O0OD00OOOOOOOOOOOOOOO

iterator

OO0000000D00D000D00ist, str,tupled000)00000000000 dictO
fileOUOOOOOOOOODOOOOOOOOOO __diter_ () 0O __getitem_ () OOODOODO
oboboooooobooboboboon

00000000000 forobooOoboOOOOOOOODOO@O:O0000O0O00O0O0O0O0O
coooooooooooooooooo)ooooooon (zip(),map(),..)000C0OCOCOO

00000000000 000000 iter() DO00O0ODOOOOOOOODOOOOOOODOOOOO
gbbooobobbooobbooobboobboobobooobbbooobooobbuoooo
00000 iter () DO00OD0OO0OD0DDOOODDOOOOOOOOOOOODODODOOOOOOO forOn
0o0000o00O0o0o0oU0ooooU0OoooU0O0oooUOooUoUO0OoOoUOOOoUOoDOOUUOoDoOOd
(iterator) 00 0 0 0O (sequence), 000000000 (generator)y 00000 O000O0O

0000000 sream) 000000000 O0O0D0COO00O0O0O0O next() OOOOOOODOO
ooooooooboboooooooobooooboboboooobooboobobDobDOobDoOoo
Stoplteration0 00000000000 O0O0O0COOOOOOOOOOODOOOOOOOOOO
UbooboobO0ob00b00 next() OOOO0OO0OODO stopIterationOOOO0OO0OOOOOOO
oooooodoobooooooooooOn _iter. () OOO0OOOOOOOOOOODOOOOO
ooooboboobooboocoobocoobocooobOOooOOobOoboOoOoOoOobobOooooooOoobOoboOoobooOon
ooooooooooooOooooooboooobobo0ooDbog@istboono)oobooooooo
O00O iter() OO0 O0OO0OO0OOO0OOOOODOD fordbOobOOonOOobOOOOOOoOOOOOOO
oooooooooooboooooooooobooooDoooooooooooooooOooboono
tooooooooooboobobooboooboOoocoboooooOoOoOOobOooboOooOoobOobOobooOon
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god
DO0o0o0o0oO000 wpeiter0O0O0O00O0O

key function (000OD0)0000D0O0OU0ODOOOODOOOOOODOOOODOOOOODOODOOODOODO
000000 (callable) DO ODOOOO locale.strxfrm() 00000000 O0000O00OOOO
cooboooobooooboooooooOooooa

Python 0000000 OCODO0OOODO0OOODOODOODODOODOODOODOOOODOOOOO
goo0o00o0oO0oooooo0o00oo0obob0O00dd min(), max (), sorted(), list.sort (),
heapg.nsmallest (), heapg.nlargest (), itertools.groupby () OO0

gboboooooboboboboobobobOoDg str.lower () DO00OOOODODOOOOODOO
00o0ood0oooo0oo0o0ooogdoo@o:0Do0000ooo0ooDoOo0oooDOooDooon
gbob0obobO0obO0obOobOobOg "FOO! Llower () O str.lower (YFOO') DODOODODOO
ooopoocoono)

O0o0oO00Oo0O0o0o0oo00oo00o0oo0nd lambda r: (r[0], r[2]) OOO0O lambda
000000000 biboibl operator 0O ODOOO attrgetter(), itemgetter(),
methodcaller () OO0DOO0O0O0OODOOODOOODODODODOODDODOODODOODOOODOOO
000000000 SertingHOWTOODOOOOODOOOO

keyword argument (000000 D0)0000000 variable name=000000000000000O
ooooooooobooobooooooooooOooboOobOoobooOoOoobooOoOooOOoOoOoOboOooboOoOooon
oboboooobo0 x~0ooooooobgn argument 0000000000

lambda (00 0)00O00000000000000OO0O0OO0OOOOOOO0O0O0O0 1000 (expression)d0
UobodbbOoob0ddbbOn lambda [arguments]: expressionUOO

LBYL OO0O0OO0OUOO0OOO (lookbeforeyouleap) 000 0000000000000 O0OOOUOOOOOOO
O000000O0Oooooon (pre-condition) OO0 O0O0OOOOODEAFPOOOOOOODODODO if0
coooocooooooooocooon

list (O0D0)PythonO0DOODO0DD00OOOODO (sequence)y 0000000000000 000OOOOOO
OO00D0OO00D0O000DbO (aray)yD0O00ODOCOOOOCOOOOOOOOMOOO

list comprehension (00 00000)00000000000000O0O0O0O0O0OO0OO0O0OOOOOOOOO
00000Db0O0DDb0O0bD0Ob0b0O0O0bDOdresult = ["0x%02x" % x for x in range (256)
if x $ 2 == 0]00000000255000000 160000 (0x.)OOODODDOOODOOOO
O000000if00000D0000D if00000D0Orange(256) OO0OOOODODOO
ooo

loader 000000 0DO0O0OODODOOODOOload module() 000D00DOOO0ODOOOOODOODOO
OO0O0OOOO0OO0OOO PEP3020000D0DO0ODOOO

mapping (00000000 0)O00DO0ODO0OO0DO0DO0ODO0ODO0OO0DODOO0OO0DODOOODOOO Mapping O
MutableMapping U0 OO0 U0OO0O0OO0O0 ODO0OO0OO0ODOOOODOO0ODODOOCOODOOOOO dict,
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collections.defaultdict, collections.OrderedDict, collections.Counter OO

oooood

metaclass (00 000)000000000O000O00O0OO0O0ODO0O0OO0OOO0OOOOOOOOODOO
gooooooooooooooooO 3000000000000 0000000000000000
oooooooooooooo@o:.0o0o0o0O0)0000o0o0ooooooooOOoOO0OPython OO
cooooooooooboooooOooooOoocOoOooOOoO0OobOoOooobooOoOoOoOoOboOoOoDbOoOoOoon
ooooooooooobooooobooobooboooooooboooobooOooooboooDboOoooo
coooooooooobooooooOoOooOooOoOoooOooooOooooOoOoOooOoboOooboOoOooon
oooooooobooobooooooooobooooboooo

method 0000000000000 O0OO0OO0OO0ODOOO0OOOOOOOOODOOOOODOOOOOOOOO
O000000 (argument) 000000000 (D0O0OD0OODOQOO self0000O0O0O)Tfunction
O nested scope 0000000000

method resolutionorder 000000 OO (Method ResolutionOrder) D D 000000000000 OOO
OO O OO Python 2.3 O Method Resolution Order 1 D 0 00O 00O

MRO method resolutionorder 0 00000000

mutable (DOOOOOOOOO0)00U000UO0OOUOUOOOid() U0U0UDUULODUDUODUOUUOUOUOUOOOLOOO
000 (immutabley 0O 0000000

namedtuple (0O0O0O0O0)0000000O0O0OO0O0OO00UOOOODOOOOUOOOODOOOOOOO
O0000000oooooo@OnD time.localtime() DO0O0O0O0O0OODOOOCOOOOOOO
O0year OO t[0] 000000OD00OD0O0OO0O0O00O0ODO0ODOOt.tm_yearOOOOQoOoOoooOoOO
Oo0oooooooooono)

OO0O00D00OD0ODD0O0O time.struct_time OO0 OOOOOOOODDOOOOOOOOOOO
00000000 bidobbdd0obobOdOobDO collections.namedtuple ()
O00oD00o00oQoOoo0o00oooOooOo0O0o0oUD0oooOoD0oUU0oooOoDoODoUoooooooog
Employee (name=' jones’, title='programmer’) 000000000 OOOOQO (self-
documenting representation) D 000000000

namespace (0 00O0)0000CO00D0OCO0ODOOOO0OOOOOCOOODOOO0ODOOOOOUODOOODO
ooooooooooooooooooobo0oOoooOo @ooooOo)ooooooOoooboboooo
000ob0bOb0O0000obb00oOo0nO __builtin__.open() O os.open() DOOOODOOOOO
00000000oo00ooooooo00ooo00oooo00ooo0oooDooooDoDoooDoooon
0000000000000 000000 random.seed (), itertools.izip() DOOODODOO
00000000000 randomJOOD0OODO itertools00O00O0O0O0OOOOOODOODODO
ooooog

nestedscope (000000 0UO0O0D)00UO0O0DUOODUOODUOODUOODUOODUDOODUDOOUOOOO
gboboooooooboobobobobobooooboobobobobobooooboobooboDbo
goobboooobboooobboobobbooobobbooobbbooobobooooobobo
gooboooboobooboboobooobobooboobbooboobboobooboobbooboo

100 OO0 A OO0



PythonOOOOOOOOOOODOOO,0000 2.7jal

oooboooooooobooooooa

new-styleclass (0000O0O0UO0OO)object 00000000000 DOOOOOUOOOO 1list O
dict U0DO0O0O0OD0OOO0O0OODODOODOD __slots__ (), DODODOD0OOODODOOO
__getattribute_ () OO0O0OO0O0OPythonOOOOO0O0O00000000000000O0O00O0O0O

00000000 newstyle 00O O0O0O0OOO0O

object D0 (OOD0)IUOUODODOOODODO(MUODO)ODODDOODODUDOUDODODOODODODODOOOOOOOO
000 (new-style class) 0000000000

positional argument (00000O0)0000000000000000O0O0O0O0OOOOOOOOOOOO
gbobooooooogooboobobobooooobooooboboboboboooooobDobOoDbOo
gob~-00bo0bogbb0argument 0 0OO0O0OOODOO

Python 3000 Python 00O O0OO0O0OO0OO0OO0ODOODO Python3.0000000000O(Python3 0000
OoOo0ooOoOoooboooooooo)*py3kr000ooooooooong

Pythonic 0O0D0O0O0OO0OO0OO0OO00O0OO0O0OO0OOOUODOOOOOOPYthon00O0O0OODOOODOODOODOO
O000000D000COCPythonOODOOOOOOO0ODO iterable0000 forO0ODOOODODOOO
0000000000000 000000O0O0O0O0O0OPython0 0 O0O0O0O0O0O0O0OOOODOODODOO
ooooooooocoooo

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

O0000000000000 PythonicOODOOOOOOOODO

for piece in food:

print piece

referencecount (00000 0)000000000O0O0O00DOO0OO0OOODOOOOOOOOOOOOOO
0000000000000 000ooooouon PythonOOOOOOOODOOOOOOCPython
obobooooobdbsysbooboobooobooooboboobooboobobooooooDbo
000 getrefcount () DO0DOOOOOOOO0O

_slots_ 00000000 (mew-styleclass) 00 000000000000 O0OOO0OOOOOOOOOO
ooobooooboooooooooobooobooooooooooooooooooboOooobooooon
ooooooooocooboooooooooocOobOoooOoOobooooooOoOoOoOooOoboOooboOoOooo
ooooooooboooooboooooooooooooooooooooooooooOooDbboooo
coooocooooog

sequence (00 O0O00)0DOODOD __getitem__ () 00000 0DDOOOODOOOODODOOOO
O0O0O0D00OC0DO0OQ0 len() DODODODODODODDODODODODOO (terableyDDOODOODOO
goo0oooDbboOd 1ist, str, tuple,unicode 00000000 dict O __getitem () O
_len_ ()0000000000O00O0O0OOOOOODOO (ImmutableyDOOOOO00OO0O000O0O
000000000 (mapping) OO0OO0DODOOODOOOOOOOOODOO
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slice (000UD)ODOOOOOO0OO0DOO (sequencey 000 00000000000000D0OO0OOOO [10
00000000000 0DO000O0D0O00O0000d variable_ name([1:3:51 0000000
0O slicel00000O0OO0OOODOOODOOODOO@MOOODODOODOODOOO_ _getslice_ ()
0 _ setslice_ () OOOODOO)

specialmethod (00 00D0O0)000000000000000000OO PythonOOOODODOOOOOO
ocoooooo0oooooooOoooOoooOooO0ooOooOooOOOoO0OooOobo 20000000000
O0O0OD0O0O0O0OO specialnames OO 0O0OOCOODOODO

statement (O)OOOOOOOCOOCOOOCOOOOO expression0000000000000O0O0O0O0O0O0O
Ub000 if,while,print 00000

triple-quoted string (00000000 0)3000000000000 (H)OOOOOO0O0O0O0 (0000
00000000 (00)0000000000000000000000000000000000
0000000010020000000000000000000000000000000000
000 ()OOD0000000000000000000000000000000000000o0O
00000000

type (O)PythonOOOOOOOOOOO0ODOOODODOOODOOOOODOOOODODDODOODOODOO
00o0ob0oo0oobobooobOn _class_ 0O00OO0O0O0O0ODOODOtype(ob]) OOOO
goboobogan

view (000) dict.viewkeys (), dict.viewvalues (), dict.viewitems() OO0O0O0O00O0OO
000000000 (dictionary view) 0 0 000000000 OOOOOOOOOOOOODODOO
O0000000000000000D0000D00OO00OO0O list(dictview) OODOOOOOO
dictviews 00 00000OOO

virtual machine (COO0O0O0)00000000000000O0O0O0O00O0O0OPythonOOOODOODOOODOO
OOOOCCCOOOOOODOODOOOD0On (bytecodeyDooooog

Zen of Python (Python D00 )Python 0000000000000 0OOOOPythonO00OOO0OODOODOO
OOO0OOOO0O0O0OO00000000 “import this”O0O0O000O0O0O0O0OOCCOCOO
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0000000000 PythonOOODO0DDDOO0ODOO0OOOO0OODOOOODOOODOOOOOOO Sphinx
000O0O0d reStructuredText 000000 00000O0OOOOO

00000000000 0000000 docs@pythonorg 0000000 0OCOOODOOOOOODOOO
goboooooooooboboboooooboooobooboboboboLooooobooboboboboo
goboobogoo

oooood:

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;
e Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

0000000000 PythonOOOOOOODOOOOODO reporting-bugs 0000000000

Oo0Oa0o: OO0O: DOoOOO0OOoOOoOOoODDDODODODO Google Project Hosting O O Issue Tracker
<http://code.google.com/p/python-doc-ja/issues/entry> 0 O O O O O O python-doc-jp@python.jp OO0 OO0 OO
gobooboogo

B.1 PythonO OO OO0 OO0

OoooOoOPythonOOOOOOOOOOCOOOOODOCOOOOOOOOOOOOOOOOOODOOOOO
go0OO0C0O0O0 -0o000oOoDoOOOO0OOO0ODOO0OO0OO0OO0OO0OO0OOOCOCOOdocs@pythonorg0 0O OOOOO
coobooooooooooocoOoobooooon
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Aahz, Michael Abbott, Steve Alexander, Jim Ahlstrom, Fred Allen, A. Amoroso, Pehr Anderson, Oliver Andrich,
Jes O s Cea Avi O n, Manuel Balsera, Daniel Barclay, Chris Barker, Don Bashford, Anthony Baxter, Alexander
Belopolsky, Bennett 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 Clift, Dave Cole, Matthew Cowles, Jeremy Craven, Andrew Dalke, Ben Darnell, L. Peter
Deutsch, Robert Donohue, 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 Holenstein, 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, Ross Lagerwall, Thomas Lamb, Detlef Lannert, Piers Lauder, Glyph
Lefkowitz, Robert Lehmann, Marc-Andr O Lemburg, Ross Light, Ulf A. Lindgren, Everett Lipman, Mirko Liss,
Martin von L O wis, Fredrik Lundh, Jeff MacDonald, John Machin, Andrew MaclIntyre, Vladimir Marangozov,
Vincent Marchetti, Westley Mart 0 nez, Laura Matson, Daniel May, Rebecca McCreary, Doug Mennella, Paolo
Milani, Skip Montanaro, Paul Moore, Ross Moore, Sjoerd Mullender, Dale Nagata, Michal Nowikowski, 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, Terry J.
Reedy, 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, Charlie 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, Paul Winkler, Collin Winter, Blake Winton, Dan Wolfe, Steven Work, Thomas Wouters, Ka-Ping Yee, Rory
Yorke, Moshe Zadka, Milan Zamazal, Cheng Zhang.

Python0 0O OO0O0O0OOO0O0O0O0OO0000O0D000O0OPythonD 00000000 0ODODOOOODBOODOO
oooo-oooood
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History and License

C.1 Python O OO

Python 0 1990 00000000000 0OO Stichting Mathematisch Centrum (CWI, http://www.cwi.nl/ O 0O)
0 GuidovanRossum OO0 00 ABCOUOOOOO0OO0O0OO0OO0O0O0O00O0O0O0O0OO0O00O0O00O0O000000O
O PythonOOOOOOODOCOO GuidoOOOOO PythonOOOOOOOOOODOOODO

199500 Guido UOOOUODOODOODOODOODOOOO Corporation for National Reserch Initiatives (CNRI,
http://www.cnri.reston.va.us/ 0 0) 0 Python 0 0 0 0000000000000 0O0O0O0OOOOOOOO

20000 300Guido O PythonO OO OO OO OO BeOpen.com O O O O BeOpen PythonLabs 0 00 0 00O
000000 1000 PythonLabs O O O O Digital Creations (0 0 0 Zope Corporation, http://www.zope.com/
00)0000000000200100Python0 0000000000000 O0OO0ODOODO Python Software
Foundation (PSFO http://www.python.org/psf/ 0 0)O000000000000O00O Zope Corporation [0 PSF O

gobooboobogooog

Python 00000000000 OOCOO@OOCOOOOOOQOO http://www.opensource.org/ 000000
o00)oo0O0000000000000000000 PythonOOOOO GPLOODOOOOOOO;O00O

cooooooooooobobocooooono

good ggno d gd GPL OO

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

1.3-152 |12 1995-1999 | CNRI yes

1.6 152 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
oooooooo
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0ocCl-0000000000

oooo oono O oo GPLOO
2.1.1 2.1+2.0.1 | 2001 PSF yes
22 2.1.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2.1 22 2002 PSF yes
222 2.2.1 2002 PSF yes
223 222 2002-2003 | PSF yes
23 222 2002-2003 | PSF yes
23.1 23 2002-2003 | PSF yes
232 23.1 2003 PSF yes
233 232 2003 PSF yes
234 233 2004 PSF yes
235 234 2005 PSF yes
24 23 2004 PSF yes
24.1 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 25 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 2010 PSF yes
2.7 2.6 2010 PSF yes

O00: OGPLOOODOOO0ODOOOOPythonD GPLOODOODODOOOOODODOOOOOODODODOPython
oooooooooo GpPLOO0O0O0O0O0O0O0DOOOCOCOOOO0O0OODOOOOOOO0OOOODOOOOOO0O0
Oo0o0oooGPLOC0O0O00O0OODOOOOOGPLOOODOOO0OOODOOOOOOOOOO Python O
coooooooboobooobooOoooooobooooOoOooOoOoooboOooon

GuidoOOODOOOOODOOOOOOOOOOOOOOOOOOOOODOOOOOOOO0OOO0O0O0O000OD
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C.2 Terms and conditions for accessing or otherwise using Python

PSF LICENSE AGREEMENT FOR PYTHON 2.7jal

1. This LICENSE AGREEMENT is between the Python Software Foundation (“PSF”), and the Individual or
Organization (‘“Licensee”) accessing and otherwise using Python 2.7jal 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 nonexclu-
sive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare
derivative works, distribute, and otherwise use Python 2.7jal alone or in any derivative version, provided,
however, that PSF’s License Agreement and PSF’s notice of copyright, i.e., “Copyright O 2001-2010
Python Software Foundation; All Rights Reserved” are retained in Python 2.7jal alone or in any derivative

version prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or incorporates Python 2.7jal 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 2.7jal.

4. PSF is making Python 2.7jal available to Licensee on an “AS IS” basis. PSF MAKES NO REPRE-
SENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT
LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 2.7jal WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSFSHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.7jal FOR ANY
INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF MODIFY-
ING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.7jal, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOFR.

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

7. 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.

8. By copying, installing or otherwise using Python 2.7jal, 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

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”).
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2. Subject to the terms and conditions of this BeOpen Python License Agreement, BeOpen hereby grants

Licensee a non-exclusive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or dis-
play 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
OF USING, MODIFYING OR DISTRIBUTING THE SOFTWARE, 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.

. 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 Li-
cense 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 permis-

sions granted on that web page.

. 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

. 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.

. 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 han-
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dle): 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 REP-
RESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT
LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL 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
MODIFYING, 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.

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
Commonwealth 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 O 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
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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).

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. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
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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

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:
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/ 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 1its wuse 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 1its 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.

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:
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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
ghost@aladdin.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 lpd 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
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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
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
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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.

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.
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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

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.
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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.

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
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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.

C.3.13 strtod and dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to
and from strings, is derived from the file of the same name by David M. Gay, currently available from
http://www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright

and licensing notice:

/****************************************************************
*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* 1is 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 SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

‘k*****‘k***********‘k*******‘k**‘k*****‘k**‘k************************/

C.3.14 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows installers for Python include a copy of the OpenSSL libraries,

so we include a copy of the OpenSSL license here:
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LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL 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. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:
* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-corelopenssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following

* acknowledgment:
* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ‘‘AS IS’’ AND ANY
* EXPRESSED 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 OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
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* 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.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

% This library is free for commercial and non-commercial use as long as
* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation
* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young’s, and as such any Copyright notices in

* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* 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 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. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:
* "This product includes cryptographic software written by
* Eric Young (eay@cryptsoft.com)"
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* The word ’'cryptographic’ can be left out if the rouines from the library

* being used are not cryptographic related :-).

x* 4. If you include any Windows specific code (or a derivative thereof) from

* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ‘‘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.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.15 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

—--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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
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SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.16 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

——with-system—1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

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.

C.3.17 zlib

The z1ib extension is built using an included copy of the zlib sources unless the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2010 Jean-loup Gailly and Mark Adler

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.

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
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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.

Jean—-loup Gailly Mark Adler
jlouplgzip.org madler@alumni.caltech.edu
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Copyright 0 2001-2010 Python Software Foundation. All rights reserved.

Copyright 0 2000 BeOpen.com. All rights reserved.
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