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010

oy

Python OO DODOOOOOO0O0O0O0OO0OOOOOODOD (Application Programmer’s Interface, API) O O Python
ooooooooooboooooooboOooooooococ+H+ooooooooooooboooooon
APIOOO0 C++ 00000000000 0O0C000O000000000O0000000 Python/CAPIO O
ob0o00o0O0b0o0ooO0ob0o0oooooboboodPython/CAPIODODOOOOOODOOODOODODOO
OO000000 (extention module) D0 OO0 Python OO O ODDOOOODOD COOOOODDOOOOD
OO0000O0000O0O00000DO00000O000DO0O00DbO0O000 PythonOODOO (component)
ooooooOoooooO0oooDO;0o0o0000oO000ooO000oO0o0O0DO0g PythonDOOOD
(embedding) DD D 000000 ODO0ODODOODOODOODOOOO0OO0OO0OO0O “0DO0O (cookbook)”
ooooooooooooooobooobOobOobOOo0oooooOobOoooooooOobOoOooooDboObOOoD
O00000000000000 PythonODODOOOOOPythonOOODODDOOOOOOOOOOODODOD
coooooooooooooboooooobooooo

OO0 APIODO0OOPython 00 D0OD0O0000O0DOOOOO0O0ODOOOOO00O0:;00000 PythonD
gbobooooboboooooboboooooboboooooboobooboobooboooobooDboOobn
obooobooobooboOpythonODOO0O0OOO0OO0ODOO0O0OOODOOOOOOOODOODOOODOOOOODO
gooooobooooboboboogoooobo

11 00000000 og

Python/CAPIODOOOOOOOOOOOOOOODOOOOOODOOOOOOOOOOOODOOOOOOOO:

#include "Python.h"

oodooooboooo0o0o0ooboooooooooboobobobooO0g: <stdio.h>, <string.h>, <errno.h>,
<limits.h> <stdlib.h>0 (0D 0O0)000O0O0OO0OOOO

O0O0: O0D0O00o0ooO0OO0OPythonOOOO0ODOOOOODOOOOODOOOOODOOOOOD
gboo0ob00obOo0 python.hO0O0O0OO0O0O0OODOO0OO0OCOODOODOOOODOODOOOOODOO

PythonhOOOOOOOOODOOOOOOODOOODOO (PpythonhOODOOOOOOOOOO0ODOOOODOO
oobooobD)oooooobooeyOOO py0D00O0O0O0 _py0O0D0O0OOO0OO PythonOODOOODOO
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gbobooooboboooooboboooooboboooooboboobooboOobooboooboOoDboOobn
oooooooono

OO0:APIDO0O000OPyD py0O00D0OO0O0OO0ODOOO0ODOOODOOODOOODOODOOOODOOO
O000o0oDoOO0o000oooobobD0oDD pythonOOOOODODOOOOOO0ODOOOOOOOOOD
oboooOobooooboboooooboooon

ooo ooo o oooao Python OooOooooDooDbaooaoo Unix 0O O
prefix/include/pythonversion/ O 0O 0O exec prefix/include/pythonversion/ 0O 0O
00000 prefix O exec_prefixd PythonOODOOOODODO configure 10 OO 0OOOOOODODO
00000 versionU sys.version[:3] 0000000 WindowsOUODOUOUODOO prefix/include
0000000 prefix0000000O0DO0O00O0O0OOOOOODODOOOOOODOO

00000000000 000000000000000000(@O00000000000000)00
000000000000 00000000000000000000000000000000000
000#include <pythonX.Y/Python.h>O0000000 O0O0D0 ;prefix000000000
0D00000000O0OOexec_prefix00000000000000O000O0O0O0O0OOOOOOO
000000000000000000000000000000000000000

APIO0O0O0O COOO0OO0DOObOO0OOO0OO0DO0ob0obO0O0DOOoDbO0Db0ObO0Ob0ODbO0On extern "c" O
Oo0o00o0oo0ooboo0 Cc+000DO0o00ooooo0 Cc++00 APIOOO0O0DOOOODOOOD
gooo

1.2 000000000DO0O0O0O0ODOOO

Python/CAPIO O OO PyObject» 00000000000 OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O Python O
U00000D00bDO0DOn (opaque) DO DODOODOOOOOOOPythonOODOODOODO Python OO
O0000oooDoO0o000bO(@oOoooooDoOOoOgg (scoperule)I0000)ODO0O0O00D0OODOD
U0O000 PythonOOOODOOOODOO (heap) DODOOO0OD0:00000 PyObjectOOODOODOO
0000000 (auomatic) 0000000 (staticy DO 000000000 DOPyObject-»0O000O0O0O0O
oo0oo0ooboobO0o0oobooooboboooooDobDOo;, 00000 boboO0oogn (deallocate) O
Uboo0O0b0o0obo0obOoooOn pyTypeObject DOOOODOOOOOO

000 PythonOODOOOOODO (PythonOOODOOO)DO (ype) DOODOOODO (reference count) 1 0 0O O
ggooboobbooboobobobobboobobobooboobobob @oooboooboooon
Udoooog;goooo0oooob ypesidoooon0)0oooooooooooooooooon
oobooooo0ooOoooboOOOOO0O000000000Oo0o0000;000dpPyList_Check (a)
O0«000000000D00D PythonOOOODOODO (ODOODOOOODO)ODOODODOOO

121 000000

boooboooOob @obooooboooboo)bobooboooobobooooboobooooDbo
ooo0;000000000ob000b00o0b0bO00o0obO0oobOoooo0obobo0oooOooobo0ooobo0ooDn
goooooboooobobooogoboboboooobooooooboooo@@ooobooH)coobo
ooooooooo coboooooooooooboooooboooobooooDOoDoOooooOobOoooD
boboooooooooboboboboboooooboobOoboboboboooooobooobooono
ooboooobooooooobooooboooboooooboooobboobooobooboboobooboDboo
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0000000000000 0000000000000000000000000000000000
O0@O00000000000000000000000000000000;000000000 “00
0DOoO0”000)

0000000000000 000D00000000000000000 py_INCREF()OODODOOO
0000 1000000000Py_DECREF () 0 10000000000 py_DECREF () 0000 Oincref
0000000000oOobobOo0Oon py DECREF () DODOOOOODODOOOOODODOOOOOOOO
000000000000 00000000000 (deallocator) 000 OD0DOD0DODODOOODOOODOO
00000DOO00DOO00DbOO00DbOO00bO000b0000O00ODDOO0OD0DbOO0O0DbOO0O0DOO0o0oODOoOOoDoOOn
00000000 DOO0O0DO0O0O0000 (compoundobject) OO0 O0O0OO0OOOOOOOOOODOOODOO
doo0doo0odoodoodoDodoodDooDoooDoooDoOOoDDOOoDoOOoDoOOooDDOOoDoOon
O (finalize) OO0 0000000 DO0OOOOODOOOOODODOOOOOOODOO;00D0000000O
J0O00dO0D0O0O(sizeof (Py_ssize_t) >= sizeof(char+) OODOO0OOO)OODODODOOOOO
dooooDOOoooOoooOooDOo0oooooooDoOoobOoo0oOooooooooooooooaon
do0doo0o0oooooooood

gboboobOobooobooooboooooobobooooobooboobooboobooboooboOoDboOobn
obOooOoooooobobOooooooboobooooooboobOoboobooobOobOoboooon
gbooooooobooboboboboboboo 1bobobobooboboooobooooooDOoDOot
ubobooboooboooooboobobooooooobooboobooooobobobooooobOobooo
gbooooooobobobooooooboobobobooooooobOobobobooobooooono
gboooooboobobooooobooboboobooooboobobooobOobobooooobooboobn
goooooobooobooboooboboooboooboooooogoobooboboDobobobooboDoDbobo
O000ooo0o0o0o0oooO0O0o0ooooOb000o0oooObO000oo0000PythondO0ODOOOOOD
oboooooo cobooooboobobooboooboooobooo;oooooooboobobobooon
gbooooboobooobooboooooo

bobooboobooobooboobobooobooboobooooobobooboobobooooboOoboOoobo
boooooboobobooooobobooooooobobOooobooobOoboboooooboOoboon
obooooobooboboooooboobooooooboobooooooooobooboooobOOoboobn
oobooooboob0oobooobooobooooooooooooboogoO pythonDOOODOOODO
UbobobOobob;py DECREF () DOOOOOO0OO0OOCOOOOCOOOOOOOOOOOOOOODO
oboocobOoboooobooooboobooooooboooo

oooooooooooooo0oooooooboooooDDnbO (bboO0O pyObject_,
PySequence_, U0 0 PyMapping_ O00O00O0OO0)00O0OO0OODOOODOOOODOOOOOOOOOO
0000000000000 DO000D000DO00DO0000D000DO00DO0D0D0O0D00O00d0 Py_DECREF ()
do0o00o0oooOoo0bOoo,00o0o0o0boo0booooooooooooon

PyNumber_,

ooooooooo

Python/CAPIOOOOOOODOODOUOOOODOODOOOOOOOOODOD ODOOODOO (ownership of
references) 0000000000000 0ODOOO0ODOOO0OOO0O0O0O00OO0OOOOOOOOOO
oboooobO(@obooboobooboooooboobooobooobooobooOH)oooobo “0cor”0b0
0000000000000 py DECREF () DOODOOOOODOOODOODOODODOODOODO
bobooboobooboooboobooboooobooboooooobobooboobobobooboOoboOoobo
Py DECREF () O Py XDECREF () ODO0ODOOO decref COOOO00O0DDO —O0O0ODOOODOOOO (O
oobooooboooboooboo)boboobooooooboobboooboooboooboo0oooboOoooboOoooDn
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O0000000 000 00 (mewreference) 0000000000000 O0D0O0O0OOOO00O0O0O00OODO
oooooog orrow) DO OOOO0O0O0OOOO0O0ODOODOOOOOOOOOOOODOO

gbooboodbgoobobooooboboobooboobooboboobobobooboboobon:
gbooobOoboooooboboboob (steah)DO00OO0O0OO0O0DOOOOOOOOOO

ubodgboboboobobooboobobobbooboobobooboboobobooban
gboooboooboooboobooobooo

gboboobOobooooboboooob;00b0b00000b00000d pyList_SetItem() O
PyTuple_SetItem() OOOOO0OOO0OO0OOOO0OOOO0OOOOOOOOOOOOOOOOO @OOOOO
goboooooooooooooobooooooonooobooooboboobooobbooboooooDo
boboobooboooboobooboooobooboboooboobobooboobobooooboOobOoobo
gooooo;o000 (1, 2, "three") OOO0OOOOOOOOODOOOOOOODOOOOOOO (O
gbooooOobooobooboooooboobo;bob0b0oobooboooooboon):

PyObject =t;

)

, 0, PyInt_FromLong(1lL))
, 1, PyInt_FromLong(2L))
, 2, PyString FromString

t = PyTuple_New (
PyTuple_SetItem(
PyTuple_SetItem(

(

3
t
t
PyTuple_SetItem(t

("three™));
0000 pyInt_FromLong () DO0OO0O0OD0OODOODOOODO PyTuple_SetItem() DODOODOOOO0O
0000000000000 0o0oo0oo00o0o000o00oo000oo000oO00o0g py_INCREF () O

gboocooobooooboobooooooboon

00000 pyTuple_SetlItem() OOOO0OOODOOOOOOOD OOOODOOO;00000000
d00d00000dpysequence_SetItem() O PyObject_SetItem() OOOOOOOOOOOOO
000000000000 DO0DO0DO000D0O0OD00000 pyTuple_SetItem() J0OO0ODOOO0O

gooboobobbO0ob0o0bOo0bDd pyList_New() O PyList_SetlItem() DOOD0OOUO

obooboooboobooobooobooboobooboooboobOoobOooboOooboOoOoDn
U000O0000000 py_Buildvalue() OOOOODOOOOOOOOOOOOOOODOODOOO
00 formatstring U0 000000 COO0DO0OO0O0O0OOO0O0OO0ODOODOODOODOODODOODODOOOO
uboboobOoboooobobo @oooooooobobooog):

PyObject xtuple, «*list;

tuple = Py_Buildvalue(" (iis)", 1, 2, "three");
list = Py_Buildvalue("[iis]", 1, 2, "three");

0o oooouobbobbbbbbbbbbO pyObject_SetItem() U
Joooooobobobobobbobodooooooooooooobo bbb ooogoo
gooodd0d¢cooobooooooobonyoodooooboooooobooooooooooon
gdodboodoooooouoboodobooooooooouobood:

int

set_all (PyObject xtarget, PyObject xitem)

{

int i, n;

n = PyObject_Length(target);
if (n < 0)
return -1;

6 010 0000
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for (i = 0; it++) |

PyObject xindex =

if (!index)
return -1;

if (PyObject_SetItem(target,
return -1;

Py_DECREF (index) ;

i < n;

}

return 0;

index,

PyInt_FromLong (i) ;

item) < 0)

0000000000000 0oDOdDOdodooodo0oooooDooOooDooooooooooon
0000000000000 D00000O00O0O0000OD0O00ODOO0ODDO0OD0OOD0DOOoODDOOoOOoDOOn
000000 o00bO0OOO0DOO00o00bOO00o0bOOooOOoD:0000000o00bOO0bOOooOooDOooDan
OO (ontheflyy 0D O00OD0O0O0O0O0OO0ODOO0ODOO0O0O0ODO0O0ODO0O0ODOO0ODOODODOOOOODOO
00000000000 pyObject_GetItem() O PySequence_GetItem() DOOOOOOOOOO
0000000000000 DO000000O0D000DO00OD@bOOoDOOoDOOoOoOoOoOooOoOooo)Ho

gbbooboboobooboobboobboobbobbobboobbobbobbobbobboboban
ooooo0 —0oo0goobooboo boo@oobooboooobobooooobOo)o DobooDboDbo
UbO00b0/0000d pyList_GetItem() DOOO0OOO0OO0OO0OOODOOO0OOODOOOOOOOOOODAO
U0000 —000000D00000000 pySequence_GetItem() (DOOOOO0OOOOO0OOO
goooobooo)ooboooooobooooboooooboobooooboooboog

O000000000000oOoooOobooooOoOob00o0o000o0o0ooooooobooboooO0O0000000oaa
O;000 pyList_GetItem() OODOOODODOODOOO PySequence_GetItem() DOOOOOOO

long
sum_list (PyObject *1list)
{
int i, n;
long total = 0;
PyObject xitem;

n =
if

PyList_Size(list);
(n < 0)

return -1;
(1 = 05

/+ 0000004
i < n; i++) {
item = PyList_GetItem(list, 1i);
if (!PyInt_Check(item)) continue;
total += PyInt_AsLong(item);

*/

for

}

return total;

long
sum_sequence (PyObject xsequence)
{

int i, n;

long total = 0;

PyObject xitem;

n = PySequence_Length (sequence);

if (n < 0)
return -1; /+» JOOOOOOO =/
for (i = 0; 1 < n; i++) |
item = PySequence_GetItem(sequence,

if (item NULL)
return -1; /%
if (PyInt_Check (item))

/» 0oobogo

ooooooboooobooooon

*/

/+ 000000000000 =/

i);

*/

12. JOO0OOOOOOOOOOODOOO
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total += PyInt_AsLong(item);
Py_DECREF (item); /x GetItem UOOOOOOOOOO %/
}

return total;

1.22 0O

Python/CAPIO DO DOODOOODOOOOODOOODOO pyObject DODOODOOODOOOOODO;O00D0O
O int, long,double, 000 char+« 00000000 COOOOOOOOODODOOOOOOODODOD
obboooobobooooobobooooobOobooooboobooboobooboboooboOoDbOobn
gbbobgobooobboobbooboabboobboobooboobbobooboabooboban
gboooboooboooboobooobooo

1.3 00

PythonOOO00O0OODOOODODODOOOOOOO0O0O0O0OOODDOOOOO0OOOOOOOD;0000DOO
obooboooboooboooooobbooooboooooooobooobooooooobooOoobboOooonn
goboobooooooooboobooboooobooooobooobooobooobo0obboobooDon

o000 cCcO00OOo0o0oooo0o0ooDoOO000oDO000DOO000DOnPython/CAPIDD
obooooobooboboooobooboboooooobooboooooobooboboooobOOoboon
gboooooboooboobooboboooboooboobooooobobooboboboboboboOoDbOobo
OD0O0000000000 (errorindicatory — OO0 NULLODOO -1 00000000D00O00O000OO
gbooobo/ooboooobobooobooooobooooboooobobooobOobooono
000000000000 000000000 pyErr_Occurred() UO000O0O0O00DO0O0O0DOO0O0DOO
googooo

O00O0OD00O0DO (exceptionstate) IO O ODOODOO0OOODOOOOODOO (per-thread storage) D 00 0O O
000 {@doU0o0o0bO00D0D00D0DU0000DOO0oU0ODOoDoU0Oo00DODoUoOoOODOooOO)O
0o0o0o0o0o0oOo00oDOo0o0ooOo00.0ob00o0oooooooooooooDoOoooDoDoooan
PyErr Occurred () 00000000 D0O0OD0OO0ODOD:00000D00O0O0O0OODODOOOOOODOO
0000000000 O0OoOgn (borrowedreference) 100 0D 00000000 NULLOOOODOODOO
O000000b0o0obOo0obOoOob:pyErr_SetString() DOOOOODOODOOO0ODOO (WODOO
0000000)ODOOOOOOOO0O0D0O000 pyErr_Clear () 000OO0OO0OODOOODOOODOOOO

0000000000 DO300000000: 00000000000 0000D0DOOo0O0ODOOo0OOn
0@dooboobooboonNLLOO0O0O0OO)D0bOobouoboOoO PythonOOOODOODO sys.exc_type,
sys.exc_value, 000 sys.exc_traceback 0OO0OO0OO0O0OO;00000 CO PythonO OO
00000000000 00000: Python 00000000 DOODOOOPython O try ... except O
000000000000 DOO0D00O00O0 cO00bO0oo0ooDOo0oDbDOoDooOOooDoobOoooOoDOon
sys.exc_type 0OO0OODOOODOOOO0ODOO PythonOOODOODODOODOODOOODOODOODOO
doo00oo0o0oOooobOoobooooooooooooooon

Python 1.50000Python O 0000OCOOOODOOOOOOO0OO0OO00OO0OOOOOOOOOODDDDDD
U000000D0000 sys.exc_info() OOOOO0OOOO0OO0OOO0DOCOOO0O0OOOO PythonOO
gbooooooboobobooooobobooboooobobooooobobooboooobOobobo

8 010 0000
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OO0000D00O0O0000D0D0D0 semantics) 10000000000 DOOOOOOODOOOOOOOOD
gboooooboobooooboboooooboobooooobooboooboobooboboooboOoDbobn
gobooooobooboboobooooobogooboooooooboboooboobobobobobDoDbobo
uobooobooboobooboobooboobooboosobo0oboobooboobooooDo
gboboobOoboooboobooooboobooooboboooobobooobOOobOoooonboon

gobooooboobooboobobooooboooboobooooooboboobobDobobbobDOoDbOobo
bbooboobobobooooobobooooobooboobooooobOobobooooobOobooo
gbobooooboobooooboboooboobobooooboobooboobooboboooboOoDboOobn
oboooooooooboobobooboobooooooobO 0obob0b0 —obOoOooooboobOoboobo
goboooobooboobooboboooobooobooboooooobobooboobDobobobobDOoDbOobo
gooo

U00000000D000D00 sum_sequence () OO0O0O0O0O00O0O0O0O0OOOOCODOOOOODOAO
goooooboobooboobobooooboooboobooooooboboobobDobobbobDOoDbobo
OO00D0D0DO00O000D pythonODOOODOOO0ODOOODOOODODOOODDOO PythonOOOD
oooo:

def incr_item(dict, key):
try:
item = dictlkey]
except KeyError:
item = 0
dict[key] = item + 1

obooooOoboooocobooboooooon:

int

incr_item (PyObject =xdict, PyObject x*key)

{
/+ Py XDECREF 000000000000 NunLrL OOOO =/
PyObject xitem = NULL, =const_one = NULL, *incremented_item = NULL;
int rv = -1; /+» O00O0O0O0O0OO0 -1 (O0O) OOODOOO =#/

item = PyObject_GetItem(dict, key);
if (item == NULL) {
/+ KeyError OOOOO : %/
if (!PyErr_ExceptionMatches (PyExc_KeyError))
goto error;

/+ 00000000000 (clear) OOOOOOO @ +/
PyErr_Clear();
item = PyInt_FromLong (0L);
if (item == NULL)
goto error;
}
const_one = PyInt_FromLong (lL);
if (const_one == NULL)
goto error;

incremented_item = PyNumber_Add(item, const_one);
if (incremented_item == NULL)
goto error;

if (PyObject_SetItem(dict, key, incremented_item) < 0)
goto error;

rv = 0; /+» 00000000 =#/

/« 000000000 =/

1.3. 0O 9
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error:
/0000000000000 0000000 +/

/+« NULL 00000000000000000 Py XDECREF() OO0 x/
Py_XDECREF (item) ;

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item);

return rv; /+ UOOOO -1 JOOOO 0 %/

0000dOoboDbo CO gotoOOOOOOODOOOOO0OOOOOOOO!'OOOOODOOOODOOOOOO
0000 pyErr_ExceptionMatches () OO0 PyErr_Clear () UDOOOOOO0OOO0OOOO0OOOOOO
J0odooboboooooooboo AN NULLO0O00000D00000000D0D00 py_XDECREF () OO0
dooooooooo@bog 'xr 00000000000 gognO, py_DECREF () O NULL O
0od00dooooooooO)oooooooooooooooooooooooooooooooon
ONULLODDOO0O0O0ODOO000bO;0000b00o0oob0boooobboo0bDbD -1@oH)yooo
Joodooobobooooooboboboooooooobboog o@o)yobobooooo

1.4 Python OO OO0

Python DO O 0OO0ODOODOODOOOOODO@OUOODODODODODOOOOODL)DODOODODODOOO
O000000D0D00 Python OODOODOODOODOODOOD (nitializationD O OO0 O0OOD0OOD0ODOD
(finalization) 00000000000 OOOOO0OOOOOO0OOOOOODOOOOOOOOOOO

J00000oooooopoooO py_Initialize () DOOOOOOOOOOOODODODDOOOOOOO
000000 odooooooooooon _ _pbuiltin, ,_ main_ ,sys,000 exceptions 00
0000000000 DODO00000 (sys.path)OOOOODOODOOO

Py_Initialize() OODOD0OO “DO0O0OO00O0ODODOO0ODO” (script argument list, sys.argv 00 0) O
000000000000 0000000 PythonODOOOOODODOO Py_Initialize() OOOO
PySys_SetArgv (argc, argv) DO 0O0O0O0OOO0O0OOOOOOOOOOOOOOO

OoooO0O0oO0oo0oo0ob0O0 (0 Unix O Windows ODO00OOOO0OO0O0OO0OOOO0OOO)O
Py _Initialize() OO0ODO PythonOODOOOOODOOODOODOOOOODOOODOOODOONO Python
oooDO0O00 PythonOOOODODODOOOOO0OO0DOODDOOOOOOODOODODOOOOOOOOOOOD
Udoooobooooooooooobobbobooooooooo@obobo paTH)000O0D0O00O0 python
oobooooooooobo0ooooboo0oobooobo0oooobobbbO0o0b0bbOo00bDlib/pythonXx. Y
gooobooobooboobooon

0000 PythonOODODODO /usr/local/bin/python 00000000000 Py_Initialize() O
O00000d /usr/local/lib/pythonX.yODOOOOOODOOODOO(@MUOODOOODOOO “0O0O0O
000 (allback)” D00 O0O0OOO0O0D0DOOO pythonO PATHOODOOOOOOOOOODO)OOO
O PYTHONHOME OO OOOODOOOOOOOODOOOOOOODOO PYTHONPATHOOOOOODOODODO
O00000dU00o0o0dUoooouoooouoooooog

Oooooo0obobooooooooaoao Py_Initialize () Oooooao 0
OPy_SetProgramName (file) DO O0O0O0ODODOOOOOOODDODUOOOOOOOOOODOOOO
0000000000000 0000 pYyTHONHOMEO OO DOOOODODDODODODOOODOODOOOOO
0000000 pYTHONPATHO OO O ODOODOODOODOODOODOODOODOODODODODODOOODOODOOOO

10 010 0000
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Od000000boOoOoboOonoodn py_GetbPath(),Py_GetPrefix(),Py_GetExecPrefix (),000
Py_GetProgramFullPath () OOUO0O0O0O0O0O0O0O0O0OOO0O0O (I OOODOO Modules/getpath.c
Joooooooo)d

0000 PythonD “O0000000000000000000O0DDOOOOOOODDODOOODDOD
U0000000D00 (startover) 100 (Py_Initialize() OO0O00OO00OO0O0O0COO0)O000000O
Uobo0oobobo0oobo0oobooooDoO pythonOOOOOOOOOPythonOOOOOODOOODOO
uboboob0bo0oobobooodn py_Finalize() OOOOO0OO0OO0OO0DOOOOODOOOCDOODO
U0 py _IsInitialized() OOPythonOOOOOOOOOOO0OODOOOO0OOOOOOOOOOOO
ob0o0o0Oobob0oboobO0obOo00o0obO0bO0o00n0 py_Finalize() O PythonOOOOOOODOO
gooobooobobooobooooooo oooboooobobooobboobooboooobbOoDbo
bobooboobooobooboooobooboooooboooo

1.5 00000000 (Debugging Builds)

gobobOoobobooooobooobooooobooobbooobooobobOooooboOoobod Python
oobooobooooooobooooooobooboooboboooooooooooboooobbooooooonn
goooobooooboboboooboooboooo

Python O O0OODODOOOOOOOOOCOOOOOPython OO ODOO (source distribution) O O O
Misc/SpecialBuilds.txt 00000000000 O0DOOOOOCOODOOODOOOOOOODOOD
goo00o000000000000000000000D0D0D0D0DD0DDOOOODOOODODOOODOOOO
gooooooooOoOoDOOOOOOO

UbOoo0O0oo00 py DEBUGHOOOO0OODOOO0OO0OOO0OODOOOOOOOOOOOOOOCOOOO
OO0 Python DO OOOOUnix D00 configure OOOOO --with-pydebug OO0O0OO0O0O0O0O
Py DEBUGUOODOOOODOOOOODOODOOO PythonOOOODODO _DEBUGHODODOOOD OO Unix
gb0oo0o0o0O0 py DEBUGUHOOOOOOOOOODOOOOCOOODOOOOODODO

gooooOoOoOOOOOODOOOOODODOOOOOOOOOOOOOOOOOOgn
e objectallocator DO O OO OOOOO
- 000000000 OOOOOOOOOO

 J0bO00DbODDbOODLOODbLOODLOO0ODbO0ObOoO0bOobDbOOobDbOOobOn

OO0 dicyODOO (set) DODOODOO0D0OO0DOO assertion 000000000 O0OOOODOO0O
test_c_api() DO0OOOODOOOOOO

- JO00b0O0DbODDbOObLOODLOODbLOODbODOD

boboobobOooobooobooboobobobooooooooobobOobobooooooon
ooooboooooboon

- J000DO0ODOODOOOODOOD VMmumtimeOOOOOOOO

0000000 (memory arena) 10O O0OO0OOOOOOO
ethreed OO0 00O0O0OOOODOOOOOOO.

gbobooboobooobooboooboboobooogo

15. OOOO0O0O0O0OO (Debugging Builds) 11
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Py TRACE_REFSOO0OU0O0OO0O0OO0O0OOO0OO0OOOO0OOOOODOO0ODO pyobjectd0D00OOO0OOO
odoooooobooooooooooboboooo0oooooooooooobobooooooon (allocation)
goboooobooooooboooooooooooooooobooooooooobob@WooooboooDbo

uobooobooooboouoboobooboobooof)py _TRACE_REFS O Py _DERUGUOODOO
oboooboooooon

00000000000 00PythonODODOODODO (source distribution) 0 0 00 Misc/SpecialBuilds.txt
ooooooooon
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020

Joooogtd

ooboooboOooooboboooooooooooobD pythonDOO0DOO0ODOOODOOODOOODOODO
gboboobOobooooboboooooboooooaoa

oooogooobobbbbtobooo0odoooggUogoobbbooobobobbobooon
Py_eval_input O Py_file_input UPy_single_input UO0O0ODOO0O0OOOOODOOOOOOO
gbooooooooooboon

oobO0ooboo0oooog rILE<00000O0O0O0OOC0OOOOO0DOO0O0O0OO0O0OC0O00O00D0O0
o0 1o0booob cobobbod rIzE000OO0OOODOODOODOOODOOOODOOOODO
oooooo@oboooO)windowsOOOOODOOOODOOOODOOOODOOOOODDOOOOD
000000000 FILE-O0D0O PythonOODOOO0OO0D0OOOOO0DOOOODOOOODDOOOOD
obooooOobobooobooboooooboboooooboboooooboooooooo

int Py_Main (intargc, char**argv)
0000000000000 0D0O00000OPython0 OO0 0ODODOO0ODOOOOODOODOOOO
O0D000D0O0000OargeD argvO000 COOODOOOmain() OO00OOODOOODOOODOO
000000000000 bD00o00o0oDO0oDo00o0o0O0DO0U00o00oO0ODOo0oo0O0ODOoDOn
(0000000000000 D000000D00000000O)dODO0O0 sys.exit() OODO
000000oo00oooooooo00ooo0ooDo0oo00o0 1000000 oooooon
OO0 PythonODOOOOOOODOOOOOOODOO 2000

Py_InspectFlagUOUOOUOOO0OO0OOOOOOOOO systemError 00000 O0OOOOO0O
001 0000000000000 exitO0OOO0D0O0ODOODODODOO

int PyRun_AnyFile (FILE*fp, const char*filename)
000 PyRun_AnyFileExFlags () O closeit 0 000 flags 0 NULLOODODODODOOOO
ooooDooo

int PyRun_AnyFileFlags (FILE*fp, const char*filename, PyCompilerFlags *flags)
000 pyRun_AnyFileExFlags () O closeit 0 00 D000 O00O0OD0OOOOODOOOOO

int PyRun_AnyFileEx (FILE*fp, const char*filename, intcloseit)
000 pyRun_AnyFileExFlags () O flagsO NULLOODOOOOODOODOOOOQODOOOO

int PyRun_AnyFileExFlags (FILE*fp, const char*filename, intcloseit, PyCompilerFlags*flags)

13
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/p 00000000 @ODOOODODOOOOODOO UnixODOOO)ODOOODODOOOOD
OO0O0OO0D0O0O00000O0PyRun_InteractiveLoop() 0OOO0OO0OO0OO0O0OOOOODOOO
PyRun_SimpleFile () DOOOO0OD0OOQO filename 0 NULLODOOOOODOOODOODOOD
oo vezer00000O0O

int PyRun_SimpleString (const char*command)
000 PyRun_SimpleStringFlags () O PyCompilerFlags* 0 NULLOUODOOODODODOOOO
O0o00ooaon

int PyRun_SimpleStringFlags (const char*command, PyCompilerFlags*flags)
_main__ 00000000 flagsOOOO command DO OO0 Python OODOOOO0O0DOODOO
00 _main__ 00000000000 OOOO0ODOOODODODOODO oDOODODOOOOODOO
000000 -100000000C00000DO000D00DO0O0DO0O0ODOO0O0DOAegsOODO
oooobooogoo

Py _InspectFlagUUODO0O0O0D00O0D0O0D00O0DO SystemErrorJ000000O0O00OO0O0O
O010000000000000 exit0D 000000000 0ODDOOO

int PyRun_SimpleFile (FILE*fp, const char*filename)
000 PyRun_SimpleStringFileExFlags () O closeitd 000 flags O NULLODOODOODOO
ooooboooogoo

int PyRun_SimpleFileFlags (FILE*fp, const char*filename, PyCompilerFlags*flags)
OO0 PyRun_SimpleStringFileExFlags () O closeirt 0 000D 0OODODO0OOOODOOO
goo

int PyRun_SimpleFileEx (FILE*fp, const char*filename, intcloseit)
000 PyRun_SimpleStringFileExFlags () O flagsO NULLOOUOOOOOOOOOODOO
oooag

int PyRun_SimpleFileExFlags (FILE*fp, const char*filename, intcloseit, PyCompilerFlags *flags)
Similar to PyRun_SimpleStringFlags (), but the Python source PyRun_SimpleString () OO
O00000OPythonODOODOOOOOOOOODOODOODOD fpO00000OD0OODOO  filename 00O
O0D00O0O0O0O0O0O0O0O0ODO0O0OD00O0O0 closeir 00000 OPyRun_SimpleFileExFlags 00 0 OO
oooobooboooogooo

int PyRun_InteractiveOne (FILE*fp, const char*filename)
000 PyRun_InteractiveOneFlags () O flagsO0 NULLOOOOODOOOOODOOODOOOO

int PyRun_InteractiveOneFlags (FILE*fp, const char*filename, PyCompilerFlags *flags)
goooboooooooooobooobbbbob0o00oobbOo0U flags000000O0O0ODOOfilename
ONULLODODODO "222"0000000000O0sys.ps10 sys.ps2000000000000
oooooooOooooooobooooDbDooOoooOobOOODOOOOODOOOO0-1000
0000000000000 PythonOOOOOOOOOODOODO errcode.hOOOOOOOOO
O000bo0oobo0obboobOgbOdEython.hd errcode.h 00000000 OODOOODOO
ooooobooooooboooooooooooooooboooooooooooon)

int PyRun_InteractiveLoop (FILE*fp, const char*filename)
000 PyRun_InteractiveLoopFlags () U flagsO 00000000000 DO0OODOOOOO

int PyRun_InteractiveLoopFlags (FILE*fp, const char*filename, PyCompilerFlags*flags)
00000000000 0000D000000 EoF00000o0ooooooooooooon

14 020 00000000
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filename 0 NULLOOODO "22?"0000000000DO sys.psl sys.ps2000000O
0000000000 ODOOOEOFODOOOO oODOODOOO

struct _node* PyParser_SimpleParseString (const char*str, intstart)

000 PyRun_SimpleParseStringFlagsFilename () O filename O NULL OO flags 0 0 O
ododDooooooooooog

struct _node* PyParser_SimpleParseStringFlags (const char*str, intstart, intflags)

000 PyRun_SimpleParseStringFlagsFilename () O filename 0 NULLOODOOODODOO
ooooooooog

struct _node* PyParser_SimpleParseStringFlagsFilename (const char*str, const

char*filename, intstart, intflags)
000000 ster 0000 ser 00000 PythonOOOOODODO flags0O0DOOODOODOODOOOO

ooboobobooobooooooobboooooobooobooobooboooboobooboooooonon
obooobOooooboobobooobooboooooobon

struct _node* PyParser_SimpleParseFile (FILE*fp, const char*filename, intstart)
000 PyRun_SimpleParseFileFlags () O flags0 000000000 DODDOODOOOOO

struct _node* PyParser_SimpleParseFileFlags (FILE*fp, const char*filename, intstart, intflags)
PyParser_SimpleParseStringFlagsFilename () 00 O0000O0O0OPythonOOOODODOO
00000000 DO0Ob0OO0O ppO0O0O00OD00ODOO filename OOODOODOO0OOOOODOODOOOO
oono

PyObject* PyRun_String (const char*str, intstart, PyObject*globals, PyObject*locals)
Return value: New reference.
000 PyRun_StringFlags () O flags0 NULLODOOOOOOODOOOOODOODOOO

PyObject* PyRun_StringFlags (const char*str, intstart, PyObject*globals, PyObject*locals, Py-

CompilerFlags*flags)
Return value: New reference.

00 globals U locals 0000000000 0O0O00O0OO0 s&+O00000O PythonOOOOOODOO
U0D0000D0 flags0O0DO0O00O0OOOOODOO0OD sta OO O00ODO0OODOOODOOODOOODOO
uboooboooobooboooooo

Ooo0OoobobooobPpythonOOOOO0OO0OO0OO0O0O0ODOOOCODOOOOO0O0DOOOODOOOO NULL
gooooo

PyObject* PyRun_File (FILE*fp, const char*filename, intstart, PyObject*globals, PyObject*locals)
Return value: New reference.

U000 PyRun_FileExFlags () O closeit0 0000 flags0 NULLOOOOOOOOOODOOOO
oooo

PyObject* PyRun_FileEx (FILE*fp, const char*filename, intstart, PyObject*globals, PyObject*locals,

intcloseit)
Return value: New reference.

U000 PyRun_FileExFlags () O flagsO NULLODOUOOOOOODOOOOODOOOOO

PyObject* PyRun_FileFlags (FILE*/p, const char*filename, intstart, PyObject*globals, PyOb-

ject*locals, PyCompilerFlags*flags)
Return value: New reference.

OO0 pyRun_FileExFlags () O closeirt D 00 ODOOODOODOOOOODOOOOOO
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PyObject* PyRun_FileExFlags (FILE*fp, const char*filename, intstart, PyObject*globals, PyOb-

ject*locals, intcloseit, PyCompilerFlags *flags)
Return value: New reference.

PyRun_string () OO0O0D00O00O0OPythonOO00ODOOOO00O00ODOOO0ODOOOO fpO000D
O0000 closeir 00DD0OO0O0O PyRun_FileExFlags () OO0O0OO00D0OOO0OO0ODOOOOO
O0filename 0000000000 OCOD0OOOOOOODOO

PyObject* Py_CompileString (const char*str, const char*filename, intstart)
Return value: New reference.
000 py_CompileStringFlags () U flagsO NULLODODOUODOOOOOODOOODOOODOO

PyObject* Py_CompileStringFlags (const char*str, const char*filename, intstart, PyCompiler-

Flags*flags)
Return value: New reference.

str 00 Python DD ODOODODO0O0OO0ODO0ODO0O0OO0OODOOODODO0ODOO0ODOO0OOOODOO
oobobo0od0 ssar 0000000 DOOOODOOOODOOODOOOODOOODOOODODOO
OO0000 py_eval_input OPy_file_input D000 Py_single_input OOOOODOOO
filename 00000000000 0O0O0O0ODOODOOODOODOODODOODOODOODODODODODOO
000 syntaxError U0 0000000000000 0OODODOOO0ODOO0OOOODOOOODOO
ooooboooobooboooooboooogoo NULLOODOOOO

PyObject* PyEval EvalCode (PyCodeObject*co, PyObject*globals, PyObject*locals)
Return value: New reference.
PyEval_FEvalCodeEx () OO0OODO0OO0ODOOOOOOOODODOOODOOOOODOOOOODO
O0o0o0ooOoO000oDOoO00oooOo0ooooooboo0ooOoNULLODDOOO0OO

PyObject* PyEval_EvalCodeEx (PyCodeObject*co, PyObject*globals, PyObject*locals, PyOb-
ject**args, intargcount, PyObject**kws, intkwcount, PyOb-

ject**defs, intdefcount, PyObject*closure)
0000000000000 0b0bO000o0bO0o0o0oOo0o0obOo0o0oo0o0o0oOoooooOon

gbobooooooboooobboooobobobobobooboboboboboboobobo
oooobooboo

PyObject* PyEval_ EvalFrame (PyFrameObject*f)
OO0000DO0OO0OO000D00000 PyEval_EvalFrameEx OO OO00O0O0O0OO0O0ODOOOOOOO
ooooooooDoOoOoOO

PyObject* PyEval_ EvalFrameEx (PyFrameObject*f, intthrowflag)
Python OO DOOD0OO0O0D0OO0O0OOODOOOOODOOOOODOOOOO200000000000000D0
ooofo0ooooooobOboOoOoooooobOOoo0oooooOobOOooooooobOboUoboOOoo
0000000000 00000 throwflagOODOOO0OO0OOOODOOD -00wued00D00OOO
ob0o00o0O0bO0o0oooO0boo0o0o0b0ob0o00b00obn throw() OOODOOOOOOODOO

int PyEval M CompilerFl
intPyEval MergeCompllerFlags (, .  ilerFlags*cf)

00000000000 00000000000000wue0 000000 falseOOO0O0O0O
int Py_eval_input
00000000 PythonODOODODOODOOD Py_CompileString() OOODOOOOOO

intPy_file_ input
goooboooboooooooooobOoobooDb0ooDO python DOOOOOODO
Py CompileString () DO0O0D0D0OODODOO0O0O0DODOODO PythonODODOOOOOOODODOD
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oooobooooboon

int Py_single_input
O0000obDO0 PythonOOOOOODOODO Py_CompileString() DOODOODOODOOOOO
oooooobOoooOobOoboooogoobooobo

struct PyCompilerFlags
0000000000000 00oooooooooooooDo0oo00o0oooooooooDo
O int flagsOOOOOOOOOOODOOOOOOOOOO pyCompilerFlags xflags OO
0000b00b0Ob000On0 from _ future_  importU flagsODOOUODOOODOOOO

PyCompilerFlags xflags O NULL O0O0O0O cf_flags O 0 OOOO0OOOCfrom
_ future_  importO0UOOOO0OOOOOOOOO

struct PyCompilerFlags {
int cf_flags;
}

int CO_FUTURE_DIVISION
000000 flags0000000000000 /70 PEP2380000OO0O00O (true division)O O O
ooooooo

17
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030

Juoood

ooooooboOo pythenOODODOOOOODODOODOODOOOODOODOOOO

void Py_ INCREF ( .
PyObject*o)
00000000 UoOobOU0ObDUO0OUoobDoooOoOuUo NULLOOOOO0Ooon
00000 NULLOOO0O0OO00000000000Py_XINCREF () OOOOOGOOOO
id Py_XINCREF
vold Py XINCREF (1 picct®o)
oo oD OOODOUOUOOODOOOOOODOOOUOOOO NULLOOOOOOOoa
dooooooooboooooooog
id Py_DECREF
VoreEY {pyObject*o)
0o00ddd oUUdlO0O0OOUOOOOUOODOOLOUOUOOLOUOOOUOOOOLONULLOOOOOOOO
000000 NULLOOO0ODO0D00000D000O0Py_XDECREF () DOODOOOOODOOOO
0000000000000 0000o00ooooo00o0oo0o WwWuLLOoOooooooo)yoooo

goo

ob: (D00 _del (OO0O0OO0OO0OOCOOOOOOOOOOOOODOOOOOOOOO)DOO
oobo0oooooD python 00000000 0DOOO0ODOOO0O0ODOOODOOODOOODOODOO
O00oooooobDoo0o0oooooDD pythonODOOOOODODODOOOOOOODDODOO
000000000 py_DECREF () DOOO0OOOO0OOOOOOOOOCOOOOOOODOOODOO
oboooooboooooobooboboooooboboboooboooboooooobooboon
gooobobooooboboooooboooooooboooooobobooooDbobo
UbooobobooobOobobooobO0obnO py_DECREF () ODOOOOOOODOO

void Py_ XDECREF ( .
PyObject*o)
000000 oOODOCOODOOOOUOODODOOOOOOOONULLOOOOOOOODODOO
O00000oDoOOoo00000opDooDOOO0000b000D py_DECREF () OOOOOOCODOO
ooooboooooooo
id Py_ CLEAR
voIeEY— (PyObject*o)
o0D00OD0OO0O0O0O0DODOOOODOOOOOONLLOOODOOO0O0ODOO0O0O00O000DDOOO
0000000000 AMLLOODODO0O000 NULLOOD Py DECREF () OOOODOOOO
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goboboobooboooboooooooooboooooooooooooooooooboOo A NULLOOO
O00000000 py DECREF () DOOOO0OO0OO0ODOOOOODOODOOOCOOO

gboboboooboboooooobobobobpoooobooboboboboooobobo
uoooboooobooooobo24000.

OO00O00O:Py_IncRef (PyObject x0),Py_DecRef (PyObject »o0),00000000O0O PythonO
0000000000000 ooobdooobobd py_XINCREF () OO0 Py XDECREF () OOO0O
odoboOooooOon

0000ooOoboOd: _pPy_Dealloc(),_Py_ForgetReference(),_Py_ NewReference () 0O0O0O
00000 oOOo0oDOOo0oD0o0oD0doo00Do0DoOO00oO0DO00DO00000n _py_RefTotal O
oooog
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040

oy

O0o0o00ooooboOoboboboO pythonO0OOO0OO0OO0O0OOOODOODOODOOOOO PythonD OO DO
00000000000 00000D000DO0000 UnixerrnoODOOOOOOODOOODOOOO:D
obooobooooboooo@ooboooo)booooboooooboobooboobooboooOooDn
gboooooboooboobooboboooooobooobooooobobooboobobobobobDOoDbOobo
toooboboooooobobobooooobooboboooooboboboooboobOoboOooo
NULLOOOOOOOOOOO0OOO0OO0O0O -1000@00:pyArg () U0O000O0D0OO0OO0DOOODOO 100
oooooobooooboOoboon).

goboooooooooobooooboooboooooooboooboooboboooooboboooDooDo
oboooboboooboboooobobooobooooobooooobooooobobobOooobobOoooonn
oboooboobOobO@oooboobooboooobooooboobooOo)oobooooobooooobo
ooboooooobooobobooooboooobooobo0ooooboooobooooboooobo0oobobo0oDo
uobooboooboobbobooboobooboobbooboobooboobOooboOooDn
ooooooooooooooboboOoOoOobObOOOOObObOOOOOOOOOOOOOOO0OO0 Python/C API
obooobOobooooboboooooboboooooboboooobooboobOooboooooooDn

0000000000 PythonOO sys.exc_type, sys.exc_value OO sys.exc_traceback [
oo00oOd0oOoO pythonODOOOODOOOCOODOOODOODOODOODOOODOODOODOOODOODO
00000 APIDODDOODOOODODOODDOODOODOOODOOODOOODOOOooDOOoO

void PyErr_PrintEx (intset_sys_last_vars)
sys.stderr 00 000000000000 DO0OOO0OO0O0ODOO0OOOOODOOOOOODOODOO
odo0do0oooodDdDOo0OoU0oo0oD0oDO0DOo0DoU0OoOUoDOooD@UDoDOoDOooOooon
0oo0onoooooooaooar)

set_sys_last_vars O0000o0oOoaoad sys.last_type, sys.last_value,
sys.last_traceback 00O 0O0O0O0ODODOOOOODOOOODDOODDODOOOOOOOODOO
oo0oooon

void PyErr_Print ()
PyErr_PrintEx (1) JOOOODO.

PyObject* PyErr_Occurred ()

Return value: Borrowed reference.
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obooboooooboobooooooboboobobooooobooboboboooooDb O
(PyErr_Setx () DOOO0D0OO0OOO0DO PyErr _Restore () DO0OO0O0O0OO0O0O0OOO0DOOOODO
OHoooooooooooooboooo NyLLOO0OgoooooooooboooboboboooDo
00000000 py_DECREF () UOOOO0OODOOOOO

oo0d: ooooocboobooobooboobooobooboboooooDbo
PyErr_ExceptionMatches () 0 O000OO0O0ODOOO@MOOOOOOOOOODOOOODO
goboooboooboboooboooboboooboobbooobooobboooboboo
ooooboboooooboooooobon)

int PyErr_ ExceptionMatches (Py Objectexc)
PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) UO00OOOOOOOOOOO
00000000000 DO000D00000000bO0DO0000DbOO0ObOO0oDO0DODOoDoOoOooDoOooDa
oooooood

int PyErr GivenExceptionMatches (Py Object*given, PyObject*exc)
given 000 excOODOODOODOOOOODOODOOODOOOO exe OOODOODOODOODODOOOO
00000000000 givenDOOODODOOOODOOODODOODOODOODOO0 exeODOO
000000000 @O o0bO0ooo00boooO)yOooooOooDOoOoDOOooDoOOooDoOoooo

vold PyErr_NormalizeEXCeption(, . .. . wxoic PyObject*#val, PyObject*#b)

0000000000 pyErr_Fetch () OO0O0O0 “0O000000ODO000000000O00O00O00O

00 »excO0D0DOO0ODOO0DODODOO »val OODOODOODOODODODODDODODDOODOOO

000o0oDOoo0ooooboOooooDoooooooooooDonoooooooooooooaoona

0000000000000 oooo0ooodoDooDooDooooooooDooooooooog

goo

void PyErr_Clear ()
O000ooooooo0o00oooooooooooDoooo0oooooooooooOoOoOo
ood

vold PyErr_Fetch (PyObject**ptype, PyObject**pvalue, PyObject**ptraceback)
0o00odooooooooo0oooooooooo0ooooooDoo0ooooooDoooooggg
o0bOOo00bO0oooobooobbooOonNLLO0ODOO0ODbOO0bOO0o0OOoobboOobobooooo
0000000 00oo0o00oooo0o0ooo00ooDoOo00oooo0oooooooooDOoon
O0000O00oOoNULLOOOOO0O0O0O0DO0DO0D00D000000O000000 NULLOOO
ooooo

oobO: dbooOoobOooboooboobOooobooobooooooooooobooobooooooonn
oooobooboooboboooooboooooboobonoo

id PyE Rest
voidFyhrr_Res ore(PyObject*type, PyObject*value, PyObject*traceback)
0000000o0o0O00o000oooOo0OO0o00o00oooUoOoOoDOOooUUObOOoODOOoOOO
Ooo0o000ooogooooooooo0oooooo NvLLOO0000000oooocboo0oggo
0000 NULLO typeO O NULLO valueO OO0 traceback D00 000000000 OOO (type)

U00000oobO0oo0obOoOobo0oong (aype)D0OO0OO (value)DOOOOOOOOOOOWEOO
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gboooboobooooobobooooboboooooboo)bobooobooboobooobooono
ooboooooboobooob:000b000b00b0oo0ob0ooooboooooobooobOobooonn
oooooooobooooooooooboooboobobobooobooobDobobOo@Woooo
boboobooooboboooooboooobobooboobooon)

oob: dboooobOoobboooooooooboooooooooboobooooobooooon
ubodbugaboodgbodboobooboiD pyErr_Fetch () UOOOO0OOOOO

void PyErr_SetStrin )
YREE- g (PyObject*type, const char*message)

000000ooooooo00ooooooooo00ooooDoooooooooooooooo
0000000000000 00D pyExc_RuntimeError 000000000 OOOOOODOO
0000oo0o00opoo0oU0ooo0o0ooooooDoOOooooDoOoooooOooooo

vold PyErr_SetObject (PyObject*type, PyObject*value)
O0000 pPyErr_SetString () OO0OOOD0ODOOO0O0O”0O (value)’ 000000 Python OO
Oooooooooooooooono

PyObject® PyErr_Format(PyObject*exception, const char*format, ...)
Return value: Always NULL.
O000000DO0000ODOO0O0O0OD NULLODOODOO exceptionO PythonOO (DOOODOO
0000000 OO0D0ODDO0000formae 0000000000000 printf() 00000000
0000000000000 00000 O0.00 (width.precision) D0OOOODOOOOO
Oooooooooo

Ood O ooono

oo

%% n/a 00000 000

$c int OO00.COmtd0OO0OO0O0O

%d int printf("sd") OO0O0OODOO

$u un- printf("su") OOO0OODOO
signed

int
$1d | long printf("$1d") OO0O0O0O0OO
$lu | un- printf("$1lu") OO0O0ODO0OO
signed

long
$zd Py_ssize| torintf ("%zd") OODOO0OOO
size t printf ("%zu") 0O0O0O0O0O.
int printf("%i™) DO0O00O00O0O0O
int printf("sx") 0000000
char* NULLOODO cOoOonoonoo
void* cOOoO0oOol6e00DOUODODOODOD printf000D0DOOOOODOO
0xO00O0OODO0DOD0D0DOD0O0O0OO0000 printf("sp") 0ODODOOO

o\
N
o

o\
o

o\
b

o\
0]

o\
T

ooobobooobooooboobooboboooobooooboooobOoobooOonboOoDbo
obooobOoboooboobooon

oid PyE SetN .
v yhrr_se One(PyOb]ect*type)
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000 PyErr_SetObject (type, Py_None) DOOUODODOOOONO

int PyErr_BadArgument ()

OO0 PyErr_SetString (PyExc_TypeError, message) UUDOUOODOOOOOO message
gboboooooobobobobooooobobobobooooooobLoooobobobo
oboood

PyObject* PyErr_ NoMemory ()

Return value: Always NULL.

000 PyErr_SetNone (PyExc_MemoryError) DO00O0OO0O0OOONULLOODOOOOOOOO
0000000000000 000DO00D00D000000 return PyErr_NoMemory (); OO
ooodooooon

PyObject* PyErr_SetFromErrno (

PyObject*type)
Return value: Always NULL.

cibO0OObOO0oUoboOoobboOobcOU errnod000bO0OoOobOOO0OOObODOOODOO
0000000000 bO0obO0Odnl errno 00000000 (strerror () UOOODOO)OODOO
000000000 b0b0b000bO00bO0b0b000b0bUObDUO pyErr_SetObject (type,
object) DOODODODODOOUnixOOO errno 00 EINTROOOOOOODDDOOOODODDOO
UobDbO0oo0obb00o0obDbO0oOo0obb pyErr_CheckSignals () DOOOODOOOODOOO
oobboo0ooooboboo0oooobbboooooobboobobooo NULLODDOOO
gbpobbobooboobooboobooboobbooboobuobuouobboOol return
PyErr_SetFromErrno (type); UO00OO0O0ODOODOOO

PyObject* PyErr_SetFromErrnoWithFilename (

PyObject*type, const char*filename)
Return value: Always NULL.

PyErr_SetFromErrno () D00OO0DO0DO filename O NULLOOOODOOOODODO opeDODOOOD
oobooboooooooobooboobOoboboob0oobo0nn I0Error O OSError OO
Ub0o00obO0bO0o0oboobob0boonbOO0bOonDnD filenameOOOOOOOOOOOOOODOO

PyObject* PyErr_ SetFromWindowsErr (intierr)

Return value: Always NULL.

OO0 windowskError 0O DOOUOUOOOOOOODODODOODOO O ierr DOOOOOO
OO0D0O0O0O GetlLastError() DOUODDOOODOODDOOODOODO derr ODODOO
GetLastError () DODOOODOOOODOOOODOD Windows OO0OOOOODOOOOODO
Win32 00 FormatMessage() D0O0OOOO000O0OCOOODODDOOO ierr 000DODOCOCO
(FormatMessage () DO00OD0O0OO0)0O0000O0OO0OODO0OUODUODUOUOUoODobObbOoOOoODDbDO
odbD0Db0O0 pyErr_SetObject (PyExc_WindowsError, object) UOUODODODODOOMN
000000 ANLLOOOODOOO000O0DO: WindowsO

PyObject* PyErr_SetExcFromWindowsErr (

PyObject*type, intierr)
Return value: Always NULL.

PyErr_SetFromWindowsErr () DOO0O0OOO00ODOOOO0OOO0O0ODOOODOOOOOOOOOODO
O00000D00:WindowsDODODOOO 23000.

PyObject* PyErr_SetFromWindowsErrWithFilename (intierr, const char*filename)

Return value: Always NULL.

PyErr_SetFromWindowsErr () D000 00O filename O NULLOOOODOODO WindowsError
0dddd0o0ooooooOooooDooooooOoOOOoOOOOOODOOODOOO0ODOD0000gd:
Windows[J]
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PyObject* PyErr_SetExcFromWindowsErrWithFilename ( . L
PyObject*type, intierr,

char*filename)
Return value: Always NULL.

PyErr_SetFromWindowsErrWithFilename () 0000000 0D0OO0OOO0O0OOOODOOOO
O00000000000000000: WindowsOD OOQOGOO 23000.

void PyErr BadInternalCall ()
PyErr_SetString (PyExc_SystemError, message) UOOUODOUOOOOOOONO message [
0000 (O00OPython/CAPIOO)ODDODOODDOOODODODODODDODOODDODOOODOODODOO
oboboboboobooobooobooobo

int PyErr WarnEx . .
yEEE- (PyObJect*category, char*message, intstacklevel)

UobobO0O00b000000 categoryDOODOOOO0OO (DOOOO0)0000O0 NULLODO message
O0000000000000 stacklevel DO 00000000 OO0O0O0O0DO;00000000000O
O00000000D00000000D00000 stacklevelD 1000 PyErr_WarnEx () 0020
O00opoobDO0OOWamingOOOOODOOOOO

U000obOo0o0ooboonooon syssderr D000 O000O0O0O0O0DOO0O0OCODOOOOODOODOAO
uobobooobbouooobobboooobobooobobooobbooobbooobobooa
ooooooooobooboboobooobooooobooboboboooooooo@EoOOobOobDOoOoO
Ubo00000 warningsOOOOOO0O0O0O0OO0OO0O0OO0O)OODOODODOOOODOOOOODOAO
b0 oOO0OobOODbObOOOOOOOOOOOD -100O0@UbOObOOobOOobOOobOOobOOonOn
ubodgbouoboobgboboboboobobobobbobooboobooboobooobg
gboooobooboo)oboobobooboboobobooboboobobb @Wobo
Py DECREF () DOO0OO0OO0OO0OO0OOO0OO0O0OO0ODOOOOOO)O

Ooooob0ob0 warning OO0 U0UOUoUOoUoUoOoOoObObObObOOO0ObODbDObOOOOOOO
RuntimeWarning DO0OO0O Python OO OOODODO PyExc_ U Python OO OODOOOODO
Ubdb0ob0obOobobOobDoooubOobO pyobject»00000O00O0OO0OOOOOODOO
U000 O0D0O0O00 pPyExc_Warning, PyExc_UserWarning, PyExc_UnicodeWarning,
PyExc_DeprecationWarning, PyExc_SyntaxWarning, PyExc_RuntimeWarning,
PyExc_FutureWarning 0O O0OPyExc_Warning 0 PyExc_Exception O UO0OOOOO
Uo0bOobbOO0bO0O0bO pyExc_WarningOOOOOODOOO

ubogbugobobobobboobodobodb warnings OO0 oOooooooooooodg
gbooboboboooboobobuoo-wOobOoDOO0ODbOoOOOobLDOO0bOOooDbOOobLOo0oDbo
ooocApPIDODOOOOO

int PyErr_Warn .
¥ - (PyOchct*category, char*message)

Uobob0O0O00b000000 categoryQOODOOOO0OO (DOOOO0)0000O0O NULLODO message
O0000000000000b0000 pyErr_WarnEx () O stacklevelD 100000000000
PyErr Warn () OO0O0O00O0D0O0O0O0ODOOOOOO

O000;pyErr_WarnkEx () DOOOOOO0O
int PyErr_ WarnExplicit (

PyObject*category, const char*message, const char*filename, intlineno,

const char*module, PyObject*registry)
0000000000000 0O000000O0DODDD0D0OO0D0OODO0ODO0 Python OO

warnings.warn_explicit () U0 00O0O0O0O0OOOOOOOOOOOOOOOOOODOOOO
0000000000000 000000D00O0O00O0O0000 module O registry 0 00O NULL O
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oooobooooboon

int PyErr_ WarnPy3k (char*message, intstacklevel)
Issue a DeprecationWarning with the given message and stacklevel if the Py_Py3kWarningFlag
flag is enabled. Py_Py3kWarningFlagOOOOOOOOOOOODOOO message O stacklevel O 0O
OO0 DeprecationWarningOOOOOODODOODOOODO 26000.

int PyErr_ CheckSignals ()

OO0000 pythonOOOOODODOOOOOODOOOOODODODODOODOOOODOODOOOOD
oob0ooboOoooboooobbooboooooobobOoobO0o0ob0o0b00d signal 00O
oob0oo0o0ooboooooboooboog pythonODOOO0D0OOOO0D0ODOOOODOOOODOOOODOO
O0000 sIeINTUHODOODOODOODO KeyboardInterrupt DOO00OO00OOOOD0OODODOO
oooooboooooooboo0ooooobo0o0ooooD -1 000000000DOO000O000
Oo00obO0O0O0OOooOobOOoOobOOoOoboOoOoOoOOoobOOoobobOoooboooOooboOobooOooonn
oooooo

void PyErr_SetInterrupt ()
gojooooooooooog seginTUOOUOOOUOODODOOUOUODDOOOUOUOO —Do
PyErr_CheckSignals () DUOUOUOOOOOKeyboardInterrupt U0 OOO0OOO0OOODONO
00000o0o0oboOo0b0o0oo0oobo0ooDoooDoooooo

int PySignal_SetWakeupFd (intfd)
000O000DO0O00bO0o0oobOoooogoooOoon \NoroOoobo0obOoOO0obboooo
O0000o0000oooooooooooooo0oooo00ooooooooouo0-10000
0000000000000 00DO0O0000O PythonO signal.set_wakeup_fd() OD0O0O0O
O000ooooooooo0O000ooooMO000DDODO0O0000o0ooooooooooo
0000000 00DoO000DoOo00O0DoOo0o0OoDoOo0oOon

PyObject* PyErr NewException (char*name, PyObject*base, PyObject*dict)
Return value: New reference.
0000000000000 DO0O0DOO000O00DO0DO00DO000dd name0O00O0OO0ODQ0ODOO
000 module.class 000 COODODOOODOODOODOO based diccO OO OO NULLOODO
0000000000000 DODODODODO0O0000 Exception(COO PyExc_ExceptionOOO
gooobO)bOoooOooOOobDOoOoOO0ooOOoboobogobOoboooogo

0000000 __module_ 000 rmame 0000000 (COODOODODO)ODODODOODOODOO
000000 (@Oo0o0o0oO)yooooooOdOd hese00 D000 0ODO0OD0OOOOOOODOO
0d00d0oO0,0000d00bDo00o0oDo0o0Doo00o00d0dic00000O0O0DOOOOO
odo00dDOooooooooooog
void PyErr_WriteUnraisable (PyObject *obj)
00000bO0dDoU0oU0ooU0o0Oo00bDODUOoDU0OOoU0O00O0DO0DODUODUODOOOUOOOn
000000000000 0000 sys.stderr 0000000000 0O0OOOO00O __del_ ()
oo0oooDooooooooooooo

00bO00b0o0obO0ooboob0oobO0oobooobooboobobooboepuoboobooonon
U0000oehjOrepr0 0000000 0ODO0ODOOOOODOODOODO
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41 000O0ODO

gob200000 cOoobooooooooooooooooooooooooooooooooboooonon
gbooobooooooobooboobooobo0 pythonODOOO0ODOOOOODOOOOOO (Python OO
gbobooboboooobooooo)yhoboooobobooooboaobo

int Py_EnterRecursiveCall (char*where)
cOoO00O0o0o0ooooooooooOooooooboooooono

USE_STACKCHECK DO 0OO0OO0O0OO0OO0OO0 OSOOO0OOO0OO0O0O0OOO0OOODbOOODOOOO
PyOS_CheckStack () DO0O0D0O0O0O0D0ODO0O0ODOOODO0OOODOODODOOOOO MemoryError
000000000o0obo0oOoooo

ooooooooooooOobODbODbDbbObboboobooboboooobOooo0oooooooo
RuntimeError 00000000000 ODOO0O0O0OODOOOOODOODOOOOODOO

O0000000000000000 rRuntimeError 0000000000 C0O00OO0O whered ™
in instance check"OUOOOOOOOOOOOODOO

void Py_LeaveRecursiveCall ()
Py_EnterRecursiveCall () OO0OO0OOOO0OPy_EnterRecursiveCall() O OOOO OO
0000000010000 0000b000000A0

42 0000

PyExc_ 0000 Python DO OODOOO0DOOOODO0OOOO0OOO0ODDOOODOOO PythonOOO
U00000000000 pyobject»0000000O0O00O0DOOOCOOOOOOOODOOOODOOOOO
oooooobooooooboon:

41. 0O00O0OO 27



The Python/C API, 0 0 0 O 2.6ja2

CO Python O od
PyExc_BaseException BaseException (), 4
PyExc_Exception Exception (D)
PyExc_StandardError StandardError (1)
PyExc_ArithmeticError ArithmeticError M
PyExc_LookupError LookupError nH
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_EOFError EOFError

PyExc_EnvironmentError

EnvironmentError

)

PyExc_FloatingPointError

FloatingPointError

PyExc_IOError

IOError

PyExc_ImportError ImportError
PyExc_IndexError IndexError
PyExc_KeyError KeyError
PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_MemoryError MemoryError
PyExc_NameError NameError

PyExc_NotImplementedError

NotImplementedError

PyExc_OSError OSError
PyExc_OverflowError OverflowError
PyExc_ReferenceError ReferenceError 2)
PyExc_RuntimeError RuntimeError
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit
PyExc_TypeError TypeError
PyExc_ValueError ValueError
PyExc_WindowsError WindowsError 3)

PyExc_ZeroDivisionError

ZeroDivisionError

od:

1. 000000ooobooooobooocooooo

2. 000 weakref.ReferenceError 000000

3. WindowsDOOOOOODOOODOOODODOOOODOOO Ms_wINDOWSOOOOOOODOOOOO
obooobooboooboobobooooobooooon

4. 000002s5000.

43 00000000

PythonOOOOO0O0O0DODOOOOOO0O0000D0DODOODODOO0O00000DDDODD BaseException

ooooooooooon
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obooooboooboooooboooobooobooooooooooooooooooobOoooon
obooooOoboooooboboooooboooogo
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050

oo

goooboobocboobooobooobooooobooooboboooDOoboobOoooobOoooOoDbo
OOCO0O pythonOOOO0DOOOODOOOOODOOOOODOOOODO COOOO PythonOOOD
obooooOoboooobOobooooboOobooooonbon

51 000000000000 bOobobOOoboooon

int Py_FdIsInteractive (FILE*fp, const char*filename)
filename OO0 000000 /OOOODO fpOD0OO0O (interactive) 000000000 OODO (OO
0)OOOO0OO0OO0000 isatty(fileno(fp)) DOOOO0OOOOOO0OOOO0DOOOOOOOO
OO0 Py_InteractiveFlagUOOUOOUOOOO filename OO OOO NULLOODOODO ’<stdin>’
gog r222 J0000000ODO00O0OOOODOODOOOO

long PyOS_GetLastModificationTime (char*filename)
0000 filename OODO0O0OODOODOO0OODOODOOO COOODOODO time() OODODOO
o0o00oooOoobOoOOooooooooooon

void PyOS_AfterFork ()
00000 forkOOOO0O0O0OO0OO0ODOOO0DOOO00OO;forkO PythonOOOOOODOOOO
0d000dd0ood0ooodoo0oooooo0o00ooU0oooOoDoOo0ooO0OooDoUOoon
000000000000o0ooooooooooooooon

int PyOS_CheckStack ()
0d00d0d0000o0ooU0bDo0D00o0oo0D0U0o00U0DOoOUoDoOUODoOoooODo
00000 USE_STACKCHECK O OODOOODOOODO (0O0ODO Microsoft Visual C++ 00000 O
00000 Windows 0)ODOO0OOOD0OODOO .USE_CHECKSTACKOOOODODODOOOOO;O0O
odoodoDooooooooooooooog

PyOS_sighandler_t PyOS_getsig (inti)
o000 ;0000000DbO000000o0obobObbbOb00dd sigaction() OO0 signal()
O00D0000DO0O0O0D0DDODO0O0 sigaction() O signal () OODOOOODOOOODOOOO!
PyOS_sighandler_t O void (%) (int) O typedef 0O OO OODODO
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PyOS_sighandler_t PyOS_setsig (inti, PyOS_sighandler_th)
0000:;0000000000000000 AO0D0O000O0;00000000000O0000O0000O
0000 sigaction() 000 signal () DO0O0O0O0O0OOOOOOOOODOO sigaction() O

signal () OOOOOOOODOOOODOO!PyOoS_sighandler_t 0O void (%) (int) O typedef
ooooooon

52000000

sys0000000O0O0O0O0O0O0O0O0 COoObOOoboOoobooooooooobooboooooooonn
gbooooobob sysOO0O0OO0DOOO0OO0ODOOOOODOOOOO0DOOOO0ODOOOO0ObOODbOn
ooooboooo

PyObject *PySys_GetObject (char*name)
sysOOO0O0O0 name 00000000000 0O0O0O0DO0O0O0O0O0O0O0OOODOONULLOODOOOO

FILE *PySys_GetFile (char*name, FILE*def )
sysO0000O0O0 name 00000000 FILE+OOOOOOname OO0 000000 FILE- OO
0000000000000 0def000OnO0O

int PySys_SetObject (char*name, PyObject*v)
vONULLOODOODO sysODOOODOO named vOODOOOODOvyO NULLODOO sysOOODO
000 name 000000000000 OOOOOODOO -1000000

void PySys_ResetWarnOptions ()
sys.warnoptions OO 0O0O0OOO0O0O0ODOODOOONO

void PySys_AddWarnOption (char*s)
sys.warnoptions U sOOOOOONO

void PySys_ SetPath (char*path)
sys.pathU pathO00 0000000000000 0O0OO0O0ODO0O0O0OOparth 0D 0D0DOOO0OODOO
00000000 (UnixOO :,WindowsO O ;)0 000000000000 O0O0O0OOOOOO0O

void PySys_WriteStdout (const char*format, ...)

format 000000000000 sys.stdout 00000000000 O0O0OCOODOOOOOOO
goooooobooooa@o)

format 000000000000 OO0DOODOODOODODODO 1000000000O0O0O0O0O0O0OO
—1000 000000000000 0000000000O000O000O “%>0000000000
O00000000%<N>"000000 NO 10000000D000<«N>+0000000D00
oooooooboboooobo00oDo0ooDoooDOo0oooooOon “»f"00000000
bobooboooooboboboobooboooobooooboboooooboooon

ubgobdbdn sys.stdout D00 oooobooobooboaobogoooaobooboand
ooCcoood)stdone O OOOODODO

void PySys_WriteStderr (const char*format, ...)
O0000000 sys.stderrd stderr OO OOOO
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53000000

void Py_FatalError (const char*message)
00000000000 (fatalerrormessage) 00000000000 0OO kil)DOOOOODOO
oO0o0o0o0oooooooogbopythonDO0OODOODOODOODODODOODODOODODOOOO
000000;00000000000000DO0000O00D0OO00O0O00DOO0O0DOODOOODOO0O0DOOd
0000ooobodddUnixODO00O0O0O COOOOODOO abort () DODOOOO cored OO
0ooodooooon

void Py_Exit (intstatus)
0000000000 (exi)ODOOODOODOODO py_Finalize() OOOODOOODOOODO CODO
00000 exit(status) OO0O0OO0OO0ODO

int Py_AtExit (void (*func)())
Py_Finalize () 0OOOOOOO0O0OO0DOOOOOO0OOO (cleanup function) 0000000000
0000000000000 oo0ooooDOooD 200000000000000000O04
0000000 py_AtExit ()0 00000O0;00000 -1000000000000000O00O
0000000000000 0000O00D0O000O000oo0ooOO0OPythonDO0OOOO
00000000000 00000000000000 funec0000000O Python APIODOOOO
oooooooo

54 000000 import

PyObject* PyImport_ImportModule (const char*name)
Return value: New reference.
0000000000 pyImport_ImportModuleEx () DOOOOOOOODOODOOONO globals
000 locals OO0 NULLOOOOOO level D 000000000 Rmame 00000000000
O0@UO000ODO0O0bO00DOoO00boOo0ooDoOooO)fremlist000O0O0O0O ('« 0000
00000O00bO0OO000O000DOO00COCO00DO0OU0bO00DOoO0bDOOd (named module)
0000o00oO0Od0@ubo0ooogbooddmme0000000DOOOOODOOOODOOO
0000000000 000000000 _all__ 00000000 OO0OOO0OCOOODOODOO
O0O000O0o0o0oOoboooobDooD)mport DOO0OODOO0OOODOOODOODODOOOODOO
00000000000 0O0O0ANULLOOODOOCO Python2400000000000O0O0OOOO
0000000000000 0D00D00D00D0000 —sys.modulesO000000O0O0OOOO
Python24 00000 import 0 OO O0DOOOODOOO sys.modulesO000OOO0D0OO0OOODOO 24
O0C0:mport 00000000000 ODOODOOOOOOOOOOODOODOODODODOO 26
OO00:00000 mportJO0O0O00ODOOODOOO

PyObject* PyImport_ImportModuleNoBlock (const char*name)
00000000 pyImport_ImportModule() OO0ODOODOOODOODOCOOOOOODOOO
oboooooobooobOoo coooobobooobobooooboooboboobOooooOn0ogon
cooooooobOoooOoo0oopoOooDbDOo0obOOoOooOoobobDOooooODbDOoobOoOooDO
0000 sysmodules U0 ODO0O0O0ODOOO0O00OO0OO0O0OO0DOOOOO0O0ODOO0OO0OO0OO0OO
O pyImport_ImportModule () DOOUOOOOOOOOOOOOOOOOO ImportError O
oooobooooooo2e6000.

53. 0O0OOOO 33



The Python/C API, 0 0 0 O 2.6ja2

PyObject* PyImport_ImportModuleEx (char*name, PyObject*globals, PyObject*locals, PyOb-

ject*fromlist)
Return value: New reference.

O00000 import 0000000000 import DOO0ODOOO0OO PythonODO __import_ ()
oobO0oobo0o0obOoooob0obO0on0oobn0 _import_ () OOOO0D0OO0OOO0OCOO0OOOODOO
oooo

D000 mport0 00000000000 DOOOOODOOOODOOOODOOOOOOOOOOODOO
00000000000 NULLODOOODO (Ppython2400000000000DO0O0OOCODODOO
Jo0oooooooooboD)__import_ () DOOOOOODOOOODOOOOOOOOOOOO
0000000b000b0oooon fromlist 0000000 0O0DO0ODO0OO0OODOODOODOODOO
ooooo224000:mport 000 0D00OO00ODOODOODOODOODOODODOOOODOOCOOOOO
00ddo2e6000:00000 PyImport_ImportModuleLevel () 00000O00O0OO]Ilevel
0o0o0odoooooooooo -1ooooooo

PyObject* PyImport_ImportModuleLevel (char*name, PyObject*globals, PyObject*locals, Py-

PyObject* PyImport_Import (

Object*fromlist, intlevel)
0000000 00DODDODDO0O0000DODO00ODODDODO00O0O0O0DOPython DO0O0ODODODODO

_import_ () O0OOD0O0OO0OO0O0OD0OOO0 __import_ () DODO0ODOOO0DOODOOOO

ooboooboooboobobooobooobooobooobo0ooo0ooooooOoooobo0ooonn
ubgboobdanNLLODO0000__dimport_ () UOOOOO0OO0OOOOOOOO0OOOO0DOO
ooboooobDooboobood fremlist 0000000000000 DO0O0ODOOOODOOODOOO
ooooo2s5000.

PyObject*name)
Return value: New reference.

OO0 “mport0000O0”000000000C0O0O0O0O0OOODOOOOOOOOOOOOOOOO
00000000 __builtins_ 00 __import_ () UOOO0O0O0O0O0O0O00O0O0O0O0O0O0OO
U0D00000000000 import 0000000 rexecO ihooksOOOO import DO OO OO
Oooo0D26000:00000 mport000000D0O0OOODO

PyObject* PyImport_ReloadModule (

PyObject*m)
Return value: New reference.

OO00O0000000 (eload) 000000000000 0OO0O0OOOOOOOOOO Python OO
reload() DO0D0OO000O00O0O0O00O0OCODOOO0O0O0O0 reload() 000000000 OO0OO
vbobooogbooboobobobobobooobooboboboboboooobaba
ggbooboboobobbooboboANMLLO0bDo00@boboobobooboboobo
oooobooog)

PyObject* PyImport_AddModule (const char*name)

Return value: Borrowed reference.

O0000000000ooDoODO0O0O0O0O000000d name0 00O package.module 00O
0o0o0oooooooooooOo0o0o0O0oooooooooOOo0OooooooOooooOoOoOOo
00000000O0d0oO00ooOoo0oOo0ooOo0oogoo0oooooogooooDgnO NULLD
ooood

O00:. 00DODO0ODO00000 mport 000000DOODOO;000000000DOO0O00OOO
obooobooobOobooobobobooboboboobOob0o0odgdpyImport ImportModule () OO
O0boo0obDooobobD0od mport DOODOOD0OO0ODOOODOO0O0OO named00OOODO0O
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oboooboboooboobooooog

PyObject* PyImport_ExecCodeModule (char*name, PyObject*co)

Return value: New reference.

OO000D0DO (package.module 00 OO0O0OOOOO)ODODO PythonODODOOOOOOODOODOO
00000 compile() D0DOOO0ODOOODOOOODOOODOOODODOOODOOODDOODOO
00000Oo0ooO0bOo00O0DO0000doooooooooOoooooooO NULLODODOOO
Python24 00 0000000000000 0O0DO0O0O0O0O0O0ODODOOOOOODOOOO Python2.40
0000000 pyImport_ExecCodeModule () DOOOOOOOO named sys.modules O
0000000000 mport 00000OD0O0ODOOO sys.modulesO00000O0OOOOODOO
00000000 sys.modulesO000000000000O0OOOOODOO0O0OO import0000O
ooooooobooooboooobOoobD (booooboooobOooooboOoooDo
ooo0)ooooo

ubodod __file 0O0000000000000 co_filenameOUOOoOooono

O0b00o0ooodbDmport D0 O0O0O0OO0ODODOOODOOOODOOOODOOODODOODOOODOOO
000000000000 pyImport_ReloadModule () OOOOOOOODOO

name [1 package.module OO0 00O0O0O0OOOODOOOODOODOOOOOOOODOOOODOOO
0000000000000 00000000000 24000:00000000000 name O
sys.modules U0 0O0O0O0OOO0OOOOOOONO

PyObject* PyImport_ExecCodeModuleEx (char*name, PyObject*co, char*pathname)
PyImport_ExecCodeModule () DO0O0O0ODOO0O pathname 0 NULLOOOOOOOODOOODO
000000 __file 000000000

long PyImport_GetMagicNumber ()
Python DO O OOD0OODO0OO0 (OO0O0O .pycO0OD0 .pyoO0O0O0)OODOOODODODODOODOO
oOooo0o0ooO0o0oO00obO0obO0bO0ob0O0obO0 40Db0bD0OD0DODOOODODODObOObOOO
ooo

PyObject* PyImport_GetModuleDict ()

Return value: Borrowed reference.

O0000O000O0DO0O0OD0(@O0OD0 sys.modules)000O0O0O0OOOOODOODOOODOODO

goo0obOOdoOoOoOooOOobooobooogoobooo
PyObject* PyImport_GetImporter (PyObject*path)
sys.path/pkg.__path._ OO0 path OO importer DO OO0 D0DOO0ODOOOOODODOO
sys.path_importer_cache 0000000000000 DODODODOOOOOOODODOOOOODOO
000 hook OODOODODODO sys.path_hooks OO0O00OO0OO0Ohook OOOOOOOOOO None
O0DO00O0000D0ODbOoOO0o0OC0DbO0O0Ob0D mport 0DO0OOOOCOODOOOOOOOO
sys.path_importer_cache OOOOOO0OO0OOOmporter 1000 0O0O0OODOOOODOOO
ooooooooo 26000,

void _PyImport_Init ()
import 10000000000 O0OOOOOODOOOOOO

void PyImport_Cleanup ()
O0000oo000ooooooooooooooooooooooo
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void _PyImport_Fini ()
import 0000000000000 0OOOOOOOOOODOO

PyObject* _PyImport_FindExtension (char*, char*)
odooooOooooooooa

PyObject* _PyImport_ FixupExtension (char*, char¥)
Ooo00ooDoOoODODOOOOO0Oo

int PyImport_ImportFrozenModule (char*name)
name 0000000000 (freeze) IO D DODDOD0D0O0O0OO0O0OODOOOODODO 1000000
oo0doooooboodood codoooooooboooooooooooboo -1 0o0o0bo0o
000o000dooobooobooooooboOonod pyImport_ImportModule () DOOOODOO
OO0 NoteJOODOODOODOODOUODOUOD —ODO0OODOOOmportd0O0ODOODOO
ooooooooooon)

struct _frozen
freeze 000000000000 DOOODOODOODOOOODODOODOOOODOOOODODOO
Ob0O0O (Python OO ODOODOO Tools/freeze/ DUODOUODODOODOO)DODOODODOO
Include/import . hOOODOOODODOOOOODOOOO:

struct _frozen {
char *name;
unsigned char xcode;
int size;

}i

struct _frozen* PyImport_FrozenModules
O0OD0OD0OD0D0OD struct _frozenOOOOOOOOOO0OOO0O0OOO0O0O0OONULLODODODODOO
OO000Oo00DOo000oO0o0OooO000oO0oDOO00DO0O000O000D impertDOOD0OOO
gooooooooooooooooobobo0ogooopooboo0oooooooboooboogo
go00o0ooOo0o0o0opooOoooooooOooooOooDoOoOgo

int PyImport_AppendInittab (char*name, void(*initfunc)(void))
00000bO0o0bOoO0o0bO0o0bOoO0ooO0oo0oOo0oOoO0o0D0o0odooDooDooooDOoOoo
0O pyImport_ExtendInittab () 000000000 O0OO0ODOOODODOODOOOD -1000
O0000D000000 rameD import 000000 import OO0 O0O00OO0OODOODOOOO
O mitfunc000000O Py_Initialize() OO00OOOOOOODOOOOODOODO

struct _inittab
gjdddbdoogouooooobbbbbbbbboooooooobobobbbobboo
obb0ob0obO0bO0ob0obOobOoboboobOobob0obOobU0obUobUobobuobobono Python
o000 iooooobuoooboil pyImport_ExtendInittab () DO0OO0O
0000000000000 0000D0000000000 Include/import.hO000000OO
oooooooo:

struct _inittab {

char *name;

void (*initfunc) (void) ;
}i

int PyImport_ExtendInittab (struct _inittab*newtab)
0000000000000 0DOCOO000DO0O000DOO000000 newtab name 00O OO

36 050000000000



The Python/C API, 0 0 0 O 2.6ja2

ONULLODODOOODDOODOOO (sentineh) 00 DO0O0O00OO0O0OOOO0ODOOOOOOO;0000
ooboobooOooobOoobooooobOooobooobobooooboooboobooob oobbObOOnOnn
oobooooboooboooobooboobooboooO0 -1 00boooooobooboooo
uoobooboobooboobboobobgn py_Initialize() O0O0OO0OO0OO0OOO0DOOODOO
oood

5,56 000000 (data marshalling) 0 00O O

U00000000O0marshal OO000OO0O0O0O0O0O0O0O0O0O0OOOOOOOOOOOCOOOOODOO
goooooooboobooobooooooboboboobooooobooobobooboooboobooDbOoobo
gboboobobooooboboooobooboooobobooobooboboooooboon

gboocobOobooooobooooboooon

oboobooooooo3ooooooooooobobobobobobobboooboob obbbobOO
OO®Python24000000000)00000 10 mern0000000O00O0O0O0O0OCOODODODOOD
Uoo0ooobo0oooboooboooboogod@eython25000000000)00000 200000000
0b0o0ob00oo0oo0oobooobO0b0obOobO0obOPY MARSHAL VERSIONUODDOOOOOOODO @ODOO
Oo2ooogoo

void PyMarshal_WriteLongToFile (longvalue, FILE*file, intversion)
long 00000 valued file 0000000000000 valueO0OO 320000000000
00;000000 longODODOOD0ODOODDODOODOOODOO24000:000000000
version OO 0OD0OOO0O.

void PyMarshal WriteObjectToFile . . .
¥ - J (PyOchct*value, FILE *file, intversion)

PythonOODOOODO valued file OO0O0DOODOOO0DODODODO 24000:000000000 version
oooooooo.
PyObject* PyMarshal_WriteObjectToString (PyO biect*value, intversion)
Return value: New reference.
value 00000000000 O0ODOOODOOOODOOODOOOCOODOOO24000:000000RD0
U versionO OO OOOOO.

gboboobooooobooboobooboooooboooo

long PyMarshal ReadLongFromFile (FILE*file)
U0b000b0o0b0 FrILE«x00D000DO0OODOODOOCO longUOOOOD0OOODOODOO
O00000Db0O000b00ObD 1ong0O0O0O0OO0O0O0O0O0 3200000000000000D0

int PyMarshal_ReadShortFromFile (FILE*file)
0000000000 FILExO0O000COO0OOOOOO0O CO shortOOO0O0OO0OOOOOO
O000000000D000000 shortOO0O0O0O0O0OO0OOO0O160000000000000O0O03

PyObject* PyMarshal_ReadObjectFromFile (FILE*file)
Return value: New reference.
0000000000 FILEx00000OCOOOOCOOO PythonODOOOOOOOOOOOOOO
00000000000 0DO00000 (EoFError 000 TypeError)JO0OOO NULLODOO
ooo
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The Python/C API, 0 0 0 O 2.6ja2

PyObject* PyMarshal_ReadLastObjectFromFile (FILE*file)

Return value: New reference.

0000000000 FILEx0D0000OCOOOOCOOO PythonOOOOODOOOODOOOODO
OO00OpPyMarshal_ReadObjectFromFile () DOOOOOOO0OOOOOOOOOOOOOOO
0000000000 DOO00D0DO000000O00DO0bOO0OO0OD0O00bOO0bOOOOoDOoooDOoa
0o0oOo000ooooooOo0o0oooooooDobOo0o0ooooooooooooooooooooooa
00000000 DO0oDdoo0D0odo0ooD0oD0oO0oDooDoooDOogdooooooOoog
O0000000000000D000D00 (EoFError 000 TypeError) 00000 NULLODOO
ooo

PyObject* PyMarshal_ReadObjectFromString (char*string, Py_ssize_tlen)
Return value: New reference.
string 000000 len000000000000O00OODOOOOO0OODODO PythonOOOO
0000000000000 000000000D000000 (EoFError 000 TypeError) O
0000 NULLOODOOOO00O0O00025000:00000000en000 int000O0OO
O00000O000DoDeebit0000DO0000DO000DODODO0ODOOOOOoDoOO

56 0000000 DOODO

O0000000o0oo00ooo0ooo0ooooooDoooooDooooooDooooooOoon
extending-index 0 0 0 000

0000000 300000 pyArg_ParseTuple (), PyArg_ParseTupleAndKeywords (), 000
PyArg_Parse () O0O0OD0OO0D0O0OO (formatstring) 00000000000 O0OODOOODODOODODO
00000 DOOo0oDOOo0DOO00bO0o0oOo0o0oOo0oooOooDbOOo0obOo0oooooooooooaon
goooood

O000000000000000000“00000 dormatunit)y’0000000001000000DO
U100 PythonOOOOODOOOOOO;0000000000000C00O00O00DOO0OO0OCOODOAO
goooooobooboboooooboboooooooobooobooooboboboooboobOobDobo
oboooboooobooooooobooboobobooobooobooooooooooooo,;)yoobooobo
Ubooobooooboo pythonOOOOO0OO0OOO0COO;[0]00000D0O00C0ODOOOOODOO CO
oooooo

s(OO0O0O00ODO Unicode O) [const char *] Python DO O OO OO Unicode DO OODOOOOOODOO
0000000 cCOhOoobOoOooDO0oO0oOobOo0obODoO0oOoDbDO0o0ODbOOoOooDoOooDOoOoooa
000;00000000000000000DO000O00O000O000DOO0OD0DOODOOO0OO0O00Oad
000000ob00o0ooocCcObo0dNLOODO0oDoDoooDOPythonDODOODODDODONULDODOO
0000000000000 00000;00000000000 TypeError0000000O0O00O0
Unicode 000000000000 DODOOOODOOOOOOCOODOODOODOODOOODOODOO
000 UnicodeError 00O OOONO

s# (0 0000Unicode 00D 0O0ODOOOOOOOOODOON) [constchar *,int (000 Py _ssize_t,0000)]
000 sO0D0000000DOO000O0OO00O0O0ODOO0O0DODOO0O0DOO0ODODOOoOOoOOOOoOooOoOa
0000000000 DO0000O0DO0DOO0bOOoO000O0dOPython D000 nullODOODOODOOOO
J0dddoooooono Unicode 0O 0OD0OD0OD0ODODODOOOOODDODODOOOOOOOOODOOO
0000000000000 0000DO000000000000bO0o0ooDooDoooOOooOoooog
0000000000 DO00DOO00DO0ODOOOoDoOoOoooOoa
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Python25000000000000 Python.hOinclude0 OO0 PY _SSIZE_ T CLEANDOOQO
obocooOoboboobooooobOobooooooboobooooooobOobob0oO0o0ogn int
U000 py_ssize_tO00O0OOOO

sx(UO00O00OUnicode DO0O0O0DOO0O0OO00DOOO0O0DOOOODOO)[Py_buffer] s# 00000000
OoooOoOooobooo Py bufferi0000000000O0O0O0O0OOOODOCOOOOOCOOOOO
O000000000 py_BEGIN_ALLOW_THREADSUOUOOOODOOOODOOOODOOOODOO
ubobooobboobooboooboooboooboooob0ooob0oobboO00n pyBuffer _Release
O0o0o0ooo0oooooooog2e6000.

z (0O OO0 Unicode 0 000 None) [constchar *] sO 000000 0OPython 00000000 None O
000oooooooO cooooooANuLLOODOOOoOoon

z (UOODOO NoneOOOODOOOOODOOOODOOOO) [constchar *,int] s# 0 sO zO0ODO0O
ooooboo

zx (UO00OD0O0OUnicode OO0 None OO OODOOOOODOOOO)[Py_buffer] sx0O sO z0000O0O
OoooDobooO0oO0o026000.

u (Unicode O ) [Py_UNICODE *] Python 0 Unicode 00 O0OOOOONULOOOOODO 160000 Uni-
code (UTF-16) D0 00O0OO0OODODO sOOOO0O Unicode D0 OOO0OOOODOOODOODOOODO
O000000D0O;py UNICODEODODODOOOOOOODDOODOOOOOOO0O0O0DODODOD Unicode
obooobooooboobooooobooon

u# (Unicode () [Py_UNICODE *,int] OO0 O v 00O OD0OOD0O0OD0OOO0OOOCOOOOOOOOOOOOO
OO0 Unicode 0000000000000 OODODOO0OOO0O00O0OO UnicordeOOOOO0O0O0O
00b0o0obOO0o0oooooboooon py_uNICcODEOOOOOOOOOODOOOODOOOOOOOO

es(D0000Unicode 00D 00O O0OODOODOODOODOD)[const char *encoding, char **buffer]
000 sO000O00OUnicode 0000000 Unicode 00000 D00O0DOODODOODODOOO
0000000000000 0D0D00D00ooONULO0000D000000nooooooooog
ooooog

oboobooobobooobooooboboobooooboobOOobOooNULODbOO0OOoDOo
0000000000 const char«»UUO0OO00OO0O00OO0O0O0O00O0O0O0O0O0O0OOOO Python O
Uo0b00o0obO0o0oOoooobooobOo0o0o0ob0o0Dn charx« 0000000000 ;000000O
oobooboboooobooooooobooobooooboobboobooooboooobOoobooDo
uboobobooboobooobooboboooboobooooboooooboooo

PyArg_ParseTuple () OO0OO0OO0O0O0O0O0O0O0O0DOO0O0O0OOOOOOOOOOOOOOODO
O0ooooooooboO*ufer00 00000000000 0O0O00ODO0OO0ODO0ODOODOO0OOO
Ubooobobooobobouooob0obooogn pyMem_Free () UOODOOO0OO0OODOOOOO

et (0O0O0OOUnicode 0100000 OO0DOO0ODOODO) [const char *encoding, char **buffer] es 0 O 0O
J00ddopo8ioDooodoooboboododoooOoddoooDoooooooooooOon
0000000000000 0000o0o0o0o0oO0o00O0o0bOOo0bDOoo0obOOoo0oDoOoooOn

es$# (0 0000Unicode 00 O0O0O0O0O0DOOODOODOD) [const char *encoding, char **buffer, int *buffer_length]
s# 000000Unicode 0000000 Unicode OO0DOODOODOODOOODOODOOOOOOODOOO
000000000000 000000 es000D0O0O0ODODOODOOO0DODOODOODOODOO
oooooooooog

obooobOoobOobooobOOooooboooboooobooboobOooNULObOOoO0oooo
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0000000000 const char« OO NULLOOOOOOOODOOONULLODOOOOODOO
oboooOobooooobOobo0ooboobobo0oooob pythonOOODOOOOOOODOODOO
000000000000 charx«»0000000O0O0ODO;0000000000DO0OO00ODOODOO
obooboobobooboobooooboooobooooooooooooboobooboonn
obooboboooooobooobooboooooboobooboooboooobooOoooboooonn
0;000000bobobooboobooobooboboooobobobooobooboooon

uboboobooboooboobooooboobooog:

*puffer 0 NULLOODOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOO0OO0oOoOO
Ob00o0bO0o0o0oobD0oboooDoDnD s=uffer 000D O00O0O0O00O0DOOOOODOOOODOODOO
gboobobobobooboboboboobobobononDO pyMem Free () OOODODOO
oooooo

*huffer 10 NULL OD0OO0OO0O0O (0000O00O0O0OO0OO0OO0OO0OOO0OO) ooooooODODOD
PyArg_ParseTuple () DO0OD0OO0O0OODODOOOOODOOQO *buffer length OO DO ODOODO
0000000000000 pyArg_ParseTuple () UOOO0O0OO00O0OO0OO0ODOOO0OO0ODOO
OoooO0ooONULOOO0OD0O0OO0OO0O000000000000000 valueErrorJO0O0O0O0000O0O

OO000oO0ooon #=uffer_length OOOD O NULODOOODOOODODODOODODOOOOOODOOO
ooogoog

et#(00000OUnicode J0ODOO0OOODOODOOODNO) [const char *encoding, char **buffer, int *buffer_length]
es# 0000000000000 0O0DOO0ODODOOO0OODOOO0OODOOOOOOOOOOOO0O0
0000000000000 ooo00o00oo0ooo0ooooooooooooDOooo

b (00O O) [unsigned char] Python OO0 000000 CO unsigned charO0O000OO0O0O0O0O000O0ODO
ooogo

B (O OO) [unsigned char] Python 00D OO0ODOOOOOOOO00OOOOOOQO CO unsigned char
0000000000Dooooooong23000.

h(JO0) [shortint] Python OO OO0 CO short int 00O0O00ODODO

H(O OO) [unsigned shortint] Python OO OO OOCOCODODDOOOOOODODODDO CO unsigned
short int DOOOOOODODOOOOO23000.

i d00)[nt] PythonOOODOO COH int000OD0ODOODO

IO O00)[unsignedint] Python D0 000000000000 O0O0O0O0O00O CO unsigned int O
oboooboooooobo23000.

1(0O00)[longint] Python 00 OOD CO long int 00000000

k(O O0O) [unsigned long] Python OO0 OOOOODOOOOOODODOOOOODOODODOOOOOO CO
unsigned long int 000000000 O0O0O23000.

L(OOO0)[PY_LONG_LONG] PythonOODOOO CO long longUOUOOOOOOOOOODOOOODOO
long long O (OO0 Windows O _inted4 0)00000D00O0O000O0O0O0ODDOOOOOO
ooogd

K (OO O) [unsigned PY_LONG_LONG] Python 0 0000000000000 OODOODODOOOODOODO
00 CO unsigned long longO0O000000000O0O00O0ODODODO unsigned long long
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O (00D Windows O unsigned _int6e4 0)0000000000000DOOOOODOOOOO
ooooobooooo23000.

n(0D0O0)[Py_ssize_t] Python OO O DOOOOOO00OO CO Py_ssize_ tO0OO0OOD0OOODOODOODOO
25000.

c(O100000)[char] OO0 100000000000 0O0O0O PythonODOOODODO CO chardQd
gooooo

£(O00000)[feat] PythonOODOOOOODODO CO floatOOOOODOO
d@UO0000)[double] PythonODODOOOOODOO CO doubleODODOODOODOO
D(ODODO)[Py_complex] Python DO ODOODOO CO Py_complex 0000000000

o(IOD0OOOO)[PyObject*] Python DO O ODOOD0O (DDOOOODOOOO)CO PythonOODODOOOD
ooboooboooooooboobbcoboobooboooooooooDoooooooOobDooDo
booboooobobooooboboooooboooobo A NLLOO0O0OOoO0obooo0g

o!' (0 0O0O0OD) [typeobject, PyObject *] Python D0 OO OO0 CO PythonODODOOOOOOOODOD
gbooooboObOO0bOObOO0OOOObO CObOobOOoOoOoOO:0000000 PythonOOOODOO
oob0o0obOo0oboo0o0b0oooboooooobobooboo0ooObOoOoboogn (Pyobjects )
cOOO0O0DOO0OOobDOOOPythonDOODOOODODOOOODOOODODOOO TypeError 00O
gooo

o& (0 OO 0O0OO) [converter, anything] Python D OO0 0000 converter 000000 CODOOOOODO
000000000000 0: 000000000000 @UOO00O0)COOO0ODOD0DODO void
+ 00000000000 conmverter 000000000 O0O0OOOO0O:

status = converter (object, address);

00 object UO DO OO0 PythonOO OO ODOODO addressd PyArg_Parsex () DO OO voidx
0000000000 serus OO0 0O0O0OOOOO 1,000000000c0000O0O00O0O0O00O
00000 comverter 00 address 1000000000000 O0OO0O0OOOOOOOO

s O00)[PyStringObject *] c D0 O00OOO0OOOPython 00O OODOOOODOOOOOOOOOOO
obob0ob0ob0obobobOob0obOob0bOobOoDbO0oD0O0n TypeError 0000 oOo0O C
U000 pyObject+« 00 00O0O0O0OOOOOOOOOO

U (Unicode O ) [PyUnicodeObject *] oD OO0 OO OO OPythonJO0OOODODO Unicode DOOODODDODO
O0000000000000D00 Unicode JO0O000D0OD0OO0DODOO TypeErrordOonOnO
00 CO0O0O pyObject»0000000DOODO0DOODOOONO

t#(000000000000O0O0OO)[char%int] s#0000000000000C0O0O0O0OOOOOOO
oo0oobOooOoboobOobo0ooboboboonD charxOOO0OO0O0OO0OO0OO0OOODOOOOODOO
oooooobobD intgo0oo0ooooboobobooooboobobobooobooooDboDo
ubooobobooobobo;0b00b0ob0b TypeError 0000000

w(dDOOOODOOOODOOOO)[char*] sOOOOOOOOOOOOOODODOOOOOOOCODD
oobooboobobooboooobooooboobbbooobboooooooooooobbooDo
uobobobooobobow#OOOODOOODOOOOOODOOOOOOOODOODOODOODOO
Ub0o0oboo00;000000000 TypeError 0000000
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w (OOOO0DO0OOOO0DOOO000)([char*Py_ssize t] s# 00000000000000O00OOCOO
obo0oobooobO0obOoobOobo0oob0obobooboboboobOob charx0O0O0O0O0OO0OO0OO0O0ODOO
U000000b00b0o0bO py_ssize_t 000000 DOOO0OOOOOODOOOOOODOO
ooboooooooboooobbooobooob; 000000000 TypeError 0000000

wx (0OO0ODO0OOOO0DOOOO0O)[Py_buffer] sO0000 sx0000wOOOOOOOOO0OOOO
g26000.

(items) (O O O) [matching-items] DO OO0O0D0 items 000000000000 D0OOCOO00ODOO
Python OO OODOOOODOODOODOOOOOOO COOO temsO 0000000 OOOOOOO
oboooboboooboboooobobooooboobobooooboboon

OO00: pythonOOOODOD 1520000000000000000000D00000O0O0OOO
bobooboboooboooboooobooboobo0obobob0o0obO0O0n0n TypeError 0000
oobooboboooooboooobooobooboooboooooooobooobbooOooooboOooonn
gooobobooooboboooogo

PythonOOOOO0O00000000 Python OO DOOODODDODDDOOD;0000000000O000OOO
oboocobOobooooob —0obO0bOoobOooboooooboooobooboooobooboooboOoDn
gbobooooooooooooooooooo @oooooooooooboobobo coobooono
OO0 (downcast) O OO OODOOD —O0O0O00ODOODOOOOODOOOOO)HO

bobooooboboboooooboboooooobobooooobOobobooooobOOoboOoobn
oboooooooooobooooog:

| PythonOOOOO0ODOOOOOOO0ODOODOOOO0ODODOOOOODOOOOOOOOODDOOOOO
uobocooboobooobooboooobooboobooboob —OobOoOoobooobooono
00000 pyArg ParseTuple () DOOO00O0 COOOOOODOOOOOOOO

. 00000000000000000000000000;00000000000000000000
000000 (PyArg ParseTuple () 00000000 “000 (associated value)”) 00 0000
ooo

; 0bogoboboooboobbooboboooboboooboos,o0oboooboobbOooboboOoboboo
obooobobooooboooboooobboooboobooooDb -0 ;000000000000

00000000000 PythonOOOODOOODOOOODO OOO (borrowed) DO O0O; 000000000
gboooboooooooboooooooo!

O00000000000 (additionalargument) D00 0000000000 DOO0OOCOCOOOO0O00O00OOD
oobOoobO;0000000000000000000000000O000O000O0O0O000O0DODAO
gboboooboobooooboobobooobobooooobooooboboooobooboooDOo;,ob0obo
ubobooboboooobooooboobooooboooooboan

oboooooooboobob agO0OO0O0O0OD0OOO0OOOOOOODOODOOOOOOOODOODOOOOOO
ubogbobogbobobobooboboobobobibdbdl pyArg_Parsex () ODOOOOO
gooboboobooobooboboooboobooboooboooboobobooobooboobobooon
PyArg_Parsex () UO0ODOO0OO0OO0O0O0OOOO0DOOOOOOODOOOOOOOOODOOOOOOOOOO
ooooooooon

int PyArg_ParseTuple .
YAXg— P (PyObJect*args, const char*format, ...)
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oobooboobooobooooooooooboobobooobooooooboooboooboonn
obooobO;000000000000b00b000b00b00O0

int PyArg_VaParse ( . .
yRrg PyObject*args, const char*format, va_listvargs)

PyArg_ParseTuple () DO00O0D0O0O0OO0O0ODOOODOO0O0Ove st000O0O0O0ODOOO
int PyA P TupleAndK d
Mt Fyfrg rarsetuple eywords (PyObject*args, PyObject*kw, const  char*format,

char*keywords[], ...)
0000000000000 0000bO000b0bO000b0bO00bLO000ooooooOoOoOoon

O000o0o0o00D; 000000000 00o0oo0oo0oooong
int PyA VaP TupleAndK d
Mt Fyfrg Tararseiup e eywords (PyObject*args, PyObject*kw,  const char*format,

char*keywords[ ], va_listvargs)
PyArg_ParseTupleAndKeywords () 000000000 DODOO0OOODO ve listOOOOOO

ooo

int PyArg_Parse .
YAXg— (PyObject*args, const char*format, ...)

“00000”000000DO0000O0DOO000DO0DOO0O0O0DODOO0O00D0DOO0 —O0ODOOoO0O0ooO0
J0000doodd METH_OLDARGS DO OU0OD0OD0O0OODDOO0OOOOOODDOOO0ODODOOOO
0000000000000 000000000000000000O00O00000D00bO0DOooOo
0000000000 DO00O0D000D0DOO0000DO00bO0OO0DOO0DbO0OOO0oDoOo0oDOOoDOOoDa
00000ooDOoDO0o0o00o00bOO0DO0oOooooooO0bOO0obOOoooDooDoooOooOooOoonoa
ood
int PyArg_UnpackTuple (PyObject*args, const char*name, Py_ssize_tmin, Py_ssize_tmax, ...)
000do0odDo0ooo0oodoooooDooooooDooooDoDooooooooooDoooooonoa
0000000000000 000000000000000000000000 METH_VARARGS
00000000DO000000000000000000 ergsO00D00O0O,00000000DO0
0000o0o00oooobooooooboooobobD0d min00 mex0O0OO0O00O0OOO00OO; minO
maxO0 0000000000000 0OO0O0O0O0O0OO0DO0O0O0OO0DOO0DOO0OODOO0 pyObjects«
000000000000000000;00000000000 argsO0000000;00000
0000000000000 0000O00DO000000DO00 argsOO0O0DOODOOODODOO
000000000000 00000000O0000O00D000000DO00OO0oDOoO0oOOoooOad
O000aegs00000D00D00ODOOO0ODOO0ODOOOODOODOO0OOODOODO0OO;0D0000
00000oo0oOoooooooooooog

Ub000o0O0b000obooboboo0oobOoboboobO0bOon0nn _weakrefOOOOOOOODOO
ooooboobooooog:

static PyObject =
weakref_ref (PyObject xself, PyObject +args)
{

PyObject =obiject;

PyObject xcallback = NULL;

PyObject xresult = NULL;

if (PyArg_UnpackTuple (args, "ref", 1, 2, &object, &callback)) {
result = PyWeakref_ NewRef (object, callback);
}

return result;

OO0D00000 pyArg UnpackTuple () OOODOOO PyArg_ParseTuple() DOOODOOO
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goog:

PyArg_ParseTuple (args, "O|O:ref", &object, &callback)

obooobOobooooboob22000.0000025000:00000 minG maxO int OO
o00o0booobOobooobobobebiti 0000000 0ob0oooob0ooooboooooDn
goood

PyObject* Py_BuildValue (const char*format, ...)

Return value: New reference.

PyArg_Parsex () 0000000000000 O0DOOOO0ODOOOOODOOOOOOOOOOOO
O0000o0o00O0oo0oDoo0o00oDoO0o0oooooooooDo NULLOOODO;NULLOOO
Oo0ooooooooooood

Py _Buildvalue () OO00O0000D0O0O00DOOO0O0DOOOO0DOOOODOOODOOODOOOO
oboboooboobooooboobooboooboobOo0oooo0ob0o0obOOobOogn None
obooobO;000000000000b00000b00O0O00b000bO0b000O00bO000O0DOn
ooboooobooboooooboooboo100b00obobo0obbooboobooO0ooooboooDn
gboooboooboooooo

UbobOd sO s¢# 0000000000000 0O00000000O0O0ODbOOO00000A0
oob0Oob0ooobOobooobOob0oobOobo0oobO0obooobO0b0o0b0O0n py_Buildvalue()
oobooboooobooooboobooboboobobo0oobooobooobooooboOoooboOoDo
U000 malloc() DOOODOOO0OO0O0OOODOODOOO py_Buildvalue() OOOOODOOOO
000 py _Buildvalue () OOOO0OO free() DO000ODOOO0OOODOOOOOOODOO

oooooboooooobooboooooboooooboboo;Hh)obooboooobooboOoDbOoDbo
Python O OOOO0DO0OOOO;[0]O000D00O0OOO0ODOCOOOOOO

oboooOoboobOos+#+0000b000oooboOo)oboooooooooooobooboon
gbooobobooobooboobooboboooobobooobDooboboboooboOoboooon

sOO0OO0O0)[char*] ullOOO00O0 COOOO0O PythonOOOODOOOOOODOOCOOOO
U000 NULLOOOO NoneOOOOOO

s#(0000)[char *int] CODOOUODOOOOOO PythonOOOODOOODOOODOOCODOOO
gboooNULLODOO0ODOO0000D000 NoneOOOOGOO

z(0OOOOOO None) [char*] sO00O0000
z# (0000000 None) [char *,int] s# 000000

u (Unicode ) [Py_UNICODE *] null 00O 00O Unicode (UCS-2000 UCS-4) 00000000
OO0 PythonOOOOOOOOOOOOO UnicordkeUOOOO0O0DOO0O0 NULLOODOO None O
oooog

u# (Unicode O ) [Py_UNICODE *, int] null 0 0 O 0 O Unicode (UCS-2000 UCS-4)00000O0O
000000000 PpythonOOOOOOOOO0OOO0OOUnicode0O0OO0OODOOO NULLO
U000000000 NnoneOOOOOO

i(@O00)Int] O0D0O CO int O PythonO0DOOOOO0ODOOOODOOODO

b(@OOO)[char] 1000000000 CO charO PythonO0DOOOOOOOOOOOOOOO
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h({@O0O)[shortint] 000 CO short int 0 PythonOOOODOOOOOOOOOODOOO
1({J00)[ongint] CO long int 0 Python OO DO O0OO0OO0OOODOOODOO
B (O O O) [unsigned char] C O unsigned char O Python OO O ODOOOOOOODOOOOO

H (O O 0O) [unsigned short int] C 0 unsigned short int O Python OO DOOOODOOOOOO
goog

I1(@OOO0/0000)([unsignedint] CO unsigned int 0 PythonOOOOOOODOOOOOOO
00 sys.maxint 000000000000 O0O0OOO0O0OCOOOO

k(O OO0/0000) [unsigned long] C O unsigned long U Python OO O DOODOODOOODOODO
O000 sys.maxint 0000000000000 O00O0O0OC0OO00ODO

L({OO0O00)[PY_LONG_LONG] CO long longd PythonO0ODOOOOOOOODOOOOOO
long longOUOOO0O0O0O0O0O0D0OO0O0OOO0DOODODOODOOODOOOO

K (O ODO0O) [unsigned PY_LONG_LONG] C O unsigned long long O Python OO OOO0O
00000000000 1ong longOO0OO0OO0O0DOO0ODOOOOOOODOOOOOODOOODO

n(0O00O0)[Py_ssize_t] CO unsigned long U Python OO DO ODOODOODODOOODOOO
Jdoooooooooooooooo225000.

c(@OUO100000)[char] OOOOOODODO CO int000O0O0 10 PythonOOOOOOOODO
oooooooo

d(CO0COODO)[double] CO doubleUd PythonOOOOODOODOOODOODOO
£O000000)[Meat] 0D OODODO
DI ODOO)[Py_complex *] CO Py_complex OO0 Python OO ODDOODOOODO

o(O0OCOODO)[PyObject*] Python OO ODDODOOODOOODOOODOOOO (UOOOODODOODO
J1ggobooooo)yoboboooboooo  NULLODODODO00obooooobooon
000000000000 DO00o00Do0oDooooDo0odoooooDooooooDoOon
O000o0o0ob0dOoon py_Buildvalue() O NULLOOOOOO Py_Buildvalue () OO
0Joooooob0o00o0oooobobo000oogOonon systemError 00000 oon

s 00000)[PyObject*] o0O00000

N@OOOOOD)[PyObject*] oODODOOODDOOOODOOOOOOOODDOOOOOOOOD
gbobooooooobobobobobooooboooboobOobOobOoboboooboooonoo
ooooooboooooboon

Oo& (00O OO0 Q) [converter, anything] anything O converter 0O OO0 Python OO O OOOODO
0000000000 anything (void » 00000000000 0O0ODOO)0DOOOOOOO
gooO0”00O0”000000000000oooooOooo  NULLODOO0ODOOODOO0oOoOOg
ooooo

(items) (O 0O 0O O) [matching-items] COOOO0DOO0O0OOO0OO0OOOODOO PythonOODOOO
oooooo

[items] (OO0 D) [matching-items] COODD0O0O0O0000000O0CO00O0OO PythonOODODOD
gooooo
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{items} (O O O) [matching-items] COOOOODOOO0O PythonOOOOOODOOOOOODOOO
JdddocOoopooooodoooopooooooooooooooan

Ubooobooboobgbobooboglb systemError 0000000 NULLOODODOOO

PyObject* Py_VaBuildValue (const char*format, va_listvargs)
Py_Buildvalue () DO00O00O0O0OOD0ODOOO0OOO0OO va listOO0QdooooOnO

5.7 J000000DODO

gboooboobooboobobobooboo

int PyOS_snprint£ (char*str, size_tsize, const char*format, ...)
000000 format 000000000 size0000000O0DOO0O0O ser 000000 DOUnix man
page U snprintf(2) 0000000000

int PyOS_vsnprint £ (char*str, size_tsize, const char*format, va_listva)
0000dO format 000000000 veODOO sizeU0000000ODO0OOODO ser0O00O0DOOO
Unix man page U vsnprintf(2) O000O0O0OOOO0O

PyOS_snprintf () O PyOS_vsnprintf () OO0 COOODOOO snprintf () O vsnprintf () O
00000 0OO0o0o0bOO00bOo0o0oObOOoO0bOCcOODobOO0oDo0ooooDoooDbDOoOooooooaon
ooooooooon

O0000oooooboooooo sir¥f*size-11000 "\0’ DOOD0OOOOOOOOOGrdOonO 7\o’
O000)sizeO0OOODOOOOOOOODOOStr !'= NULL, size > 0, format != NULLOOOO
oood

OO0 vsnprintf () OO000D0000000D00D00O0O0OD00O0D00000O00D0OO0DO0O0O0O00OO sizeO
5120000000000000000 Python O Py_FatalError O abort 00O OO

The return value (rv) for these functions should be interpreted as follows: D0 OO0 OOOOOO ()0 OOO
odoo0dooooooooood:

0 <=rv < sizeOOOOOOOOODOODOO OO0 ser¥*v]O000O’\0r O000O0)rnO0O
Osr0000000O

e rv >= sizeUUUOOOOOODODODOOOODODODOOOODODOO rv + 1000000
Uo0oon0Ooooo0o0 str**size-110 7\0" OO0O

crv < 0000000000 O0DOCOODODOOODOO0O0O0OOD str¥f*size-110 *\07 OOODO str
gbogbooboobogoobooboobobbobooboobooboon

gbo0O000lecaleDO0DOO0OOODOOO0OOODOODOOOOODOO

double PyOS_ascii_strtod (const char*nptr, char**endptr)
0000 doubleOODOO0ODODOOODOOOOCIlocale000O0 CODOO strtod() DOOODOO
00000000000 000000000000000 lecale00ODOOOOODOOOOODOO

PyOS_ascii_strtod() UUOOO0O0O0O0O0O0OO0OOOO0OOOOOOODOOOOOOOOOOO0O
O0000000000o0o0o0oooUUobbbob 24000.000 Unixmanpaged strtod(2)
oooobooogn
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char * PyOS_ascii_formatd (char*buffer, size_tbuf len, const char*format, doubled)
doubled ./ OO0OO0DODOOOOODOOCOOODODOOOOformar0000000O0OCOOOODO
Oprintf() 00000000 DOO0OODOOODOOODOOO re’,’'E,"£",'F",’g’,’'G’ 000

OO00o0ooDDoODoOOODO0O0oO0o0oO0dd ffer0ODODODOOODOOOOOODODNULLOOOOO
oooz24000.

double PyOS_ascii_atof (const char*nptr)
O0O0O0O0O locale 0000000 doubleOOOOOOOOOOOO 24000. 000 Unix man
paged atof(2) 00OD0O0ODOOODOO

char * PyOS_stricmp (char*s/, char*s2)
OO00/000000000000000000/O00D000000000 stremp() OJOOOO
Oo0oooooooo 26000,

char * PyOS_strnicmp (char*s/, char*s2, Py_ssize_t size)
000/000000000000000000/000000000000d strncmp () ODOOO0O
odo0ooooooo2e6000.

58 000O0O0O0OODO

PyObject* PyEval_GetBuiltins ()
gooooooooooooogoooooooooooooooooooooooobbobogoo
Oooooooooooooooooon

PyObject* PyEval_GetLocals ()
gbooobobooobooboboboooboobooooboboobooboboooNULLOD0O0O0O

PyObject* PyEval_GetGlobals ()
00000000000 0000O0O0b00000O00obO0oooOooOoobo0oOoOo NULLOOOOoOa

PyFrameObject* PyEval_GetFrame ()
oooooOo0O0O0O0OOOOOOOOOOOOOOOODOOOOOOOOOONULLODDODODO

int PyEval_GetRestricted()
000ooooooobOooOoooooobOobOooooooooooDoooooooooooonoa
ooooog

const char* PyEval GetFuncName (Py Object*func)
func0 0000000000 0ODOO0OODOO0ODOODOOODOO0ODOOOO0O0DOO0OO funcOOO
ooooo

const char* PyEval_GetFuncDesc (Py Object*func)
SuncOOOODOODOOODOODOO (descriptionstring) 000000000000 ODOOOOODOODO
g “0)”,” constructor”, ” instance”, ” object” 0 O 0 PyEval_GetFuncName () OOOOOOOOO
func0OODOODOOOO
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OO0000o0o0o0odd (abstract
objects layer)

obooooooooobooboobobobooooooobooog python OO0 ODOODOOOOM@WOO
oboOooboobooobooo)booboobobooobooobooobooobOOoobooOooboOoOoDbo
oboooOobo0ooooboboooboob pythonOOOOO0OODOOO0OOCODOODOOOO

Ubob0gbO00pyList_ New() O0ODODODOO0OO NULLOOOOOO0OO0OO0DOODODOODOODOO
ubboobobooooboboooooboooobooboooooboan

61 00000000000 (object protocol)

int PyObject_Print
mtFybbject _trin (PyObject*o, FILE*fp, intflags)
OO000obD o0DDDOD fpOOUO0O0DODOODOO -10D00000AAegesOOODDOOODODOO
000000000000 0000000000000000000000000 Py_PRINT_RAW
00;00000000000000 repr() 00000 str() 0000ODODOODOODODOO
ooo
int PyObject_HasAtt
it Fybbject_Has r(PyObject*o, PyObject*attr_name)
o000 attrname 000000 1 000000DOCDO oOODOOOCOOODOO PythonODO
hasattr (o, attr_name) OOOOO00OO0OOOOOOODODOOOO

int PyObject_ HasAttrStrin .
y&oJ - g(PyObJect*o, const char*attr_name)

o000 attrname 000000 1000000D000C00O0 o0OOO0OOO0OCOODOOO Python OO
hasattr (o, attr_name) UD0OO0O0OO0OOO00OOO0O0OOO0OO0OOO

PyObject* PyObject_GetAtt
yobjeetn FyPhJect e r(PyObject*o, PyObject*attr_name)

Return value: New reference.
O0oddd oo attrname 0000000 ODOOOOOODOO0OOOODOOOONO NULL

O000D0000D000 PythonODO o.attr_name 000000

PyObject* PyObject_GetAttrStrin
YR yoohJ - . g(PyObject*o, const char*attr_name)

Return value: New reference.

49



The Python/C API, 0 0 0 O 2.6ja2

000000 o0O0O0O0OO attrrname 00000000 DODOOOO0ODOOOOOODOOOOO NULL
00000000000 PythonOO o.attr_name 000000

PyObject* PyObjeCt_GeneriCGetAttr(PyObject*o, PyObject*name)
00000000000 typeOODODOODODO tp_getattrodO0O00O0OO0ODOOODOOODOODOO
000Do00o000ooooobOoOoo0OoMROODODODODOOODOODOODODOOOOODOODOOODOO
O0__dict_ (OOO0OO0)ODOUODOOOOOOOOODOOdescriprors 000000000
go00o00o0o0ooUoOoooDoOoo0O0oooooooo0UdoOo00OUooooooDooooOgo
000000000 0DO0O000 AttributeErrord0O00O00ODOO

int PyObject_SetAtt . . .
M EyPhject_se r(PyObject*o, PyObject*attr_name, PyObject*v)

oo0o0o0doeOd atrname 0000000000 yOOOOOOOOOODOO -10000000O0
U000 PythonOO o.attr_name = vOOOOOO

int PyObject_SetAttrStrin . .
y&oJ - g (PyObJect*o, const char*attr_name, PyObject*v)

00000d o atrname DO 00000000 vyOOODODOOODOODOO -1000000O00
0000 PythonOO o.attr_name = vOOOOOO
int PyObject_GenericSetAttr (PyObject*o, PyObject*name, PyObject*value)

O00000D0000OwpeDOOODOOD tp_setattro00000O0ODOOOOOOODODOO
0000000000 MROOOOOOODOODODODODOODODODODOODOODODOOOODOOODOO
000o0o00o0o0bOO0DOOoDOooodbOO0bOO0bOOooOoo0oobOo0ooobOOooooDooooooa
00 __dict_ (0DODOH)OODODOODOODOODOODOO AttributeErrord 00000
-10g0oood

int PyObject_DelAttr
y=RJ - (PyObject*o, PyObject*attr_name)

000000 o0 attr-name 00000000000 00O0OCOO0OOO -1000000000003
Python OO del o.attr_name OO0 OO0

int PyObject_DelAttrStrin .
yooJ - g(PyOb]ect*o, const char*attr_name)

000000 o attrname 000000000 ODOODOOOODOOD -1000D00O00ODODOO
Python 00 del o.attr_name OO OOOO

PyObject” ByObject_RichCompare (PyObject*ol , PyObject*02, intopid)
Return value: New reference.
ol0 020 0pid000000000OODODODODOOOopidO Py_LT,Py_LE,Py_EQ,Py_NE,Py_GT,
000 py_GE,000000D00D00D00D0DOO0DOODNO <,<===1!=>000>>=0000000
O0O0O00 PythonODO ol op 0200000 opd opid DOODOODOODOODODOOOOOOOO
O000DbOoo0oOooOoonNULLODOODOOOd

int PyObject_RichCompareBool (PyObject*ol, PyObject*o2, intopid)
ol0 020 0pid000000000O0ODODOOODOOOOPdO Py_LT,Py_LE,Py_EQ,Py_NE,Py_GT,
000 py_GE,000000D00D00D00O0DOO0DOODNO <,<===!=>000>=0000000
000000000 1000000 000000000000 -100000000000d Python
O0 ol op c200000 op0D opidD00O00ODOOODOO

int PyObject_Cm
it EyEhyect— p(PyObjcct*ol,PyObjcct*oZ, int*result)
ol0020000000000000 0000000000 OCOODOOOOOOOOOO 020

000000 oobobooobodOd resut 00 000O0O0O0ODO0OODO -1000000O PythonO result
= cmp(o0l, o02) 000000
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int PyObject_C
mtPyObject Compare (5 piect*ol, PyObject*02)

ol020000000000000 0000000000000 ODODOODODOO0ODOO 020
O0ooobooooDDoOoO000 result 00O DOODODODOOOO -1000000 PythonO result
= cmp(ol, 02) 00000O0O0ODOODODODODODOOOOOODODODOODODODOD
O000;pPyErr_Occurred() DO0O0O0ODOOOOOOODOODOOOPython O cmp (01, 02) O
ooood

PyObject* PyObject_Repr (PyObject*o)
Return value: New reference.
o00D0OO0O0ODOOODOOOCODOOODOODOODOODOODOODOO NULLOODOODOPython
O repr(o) O00O0OOO0OOOODOODOODOODOO repr() OOD0OOOODOOOODOOOODOOO
ooo

PyObject* PyObject_Str (PyObject*o)
Return value: New reference.
o00000D0O0O0DOO0ODODDOOODOODOOODOOODOOODOOODOO NULLDOODOODOOPython
Ostr(o) 000000000 0O0ODOODOOO str() Oprint000000O0OOOOOO

PyObject* PyObject_Byt
yOblect” Pyobject _Bytes (b pjecto)

oOO00OD00OODbytesI D O0O0O0ODO02x00000 PyObject_Str () O0O0O00O0DOOO

PyObject* PyObject_Unicode (PyObject*o)
Return value: New reference.
o0 Unicode 0000000000 ODODOOODODO UnicordeDODOOODODOOOOOOO NULLODO
O00O0O PythonO unicode (o) DO0OOOOODODOODOOOODO unicode() DOOOODO
ooogoog

int Pyobject_IsInstance (PyObject*inst, PyObject*cls)
inst cls0000000O0O0 os00000DOODOODOODOODOODOO0 -1000D0ODOODOD
Ood00O0O0OO0ODOOOOODO -100000D00000D00DOO eisOD00ODOO0O0ODOODOODOO
000D0000000000PyObject_TIsInstance() Oinst0 cks 000000 1000000
cds000000C0O0ODOODOO esO0O00O0OODODOOOOODODODODOODOODOODOOD
g0000o0obO0d00O0bO0o0ooO0 10000000 100o0DOoO0oDOO0b0oC00 obbODOn
mst 000000000000 0000 s0D00000D00DO0O0OO0ODOODODOOODODOODO
O0O0D00D0 st 00 __class__ O0O0OD0OODOOCOOOOO0 —0OODODO __class__ 00O
000 sO0D000O00ODO0ODOOODOOOOODOODOOOOODOUODODOODOO21D00.
ooo00d0O22000:000000000000DOO0O0O0O0ODOODOOOO.

goooooobobobooboooboboobooooooooooDobobobooDobobboobooDbUobo
ubooooboobooooboobbabDsO0OD0O0ODOOO0ODOOOOODOBOAOODOOOOODO
U000 aAOD0O0OO0O0O0DOOOOCODOOO aheriyO0O0O0O0O000O0O0O0O0DOO0OOODOOOOODOAO
goooooobooboboboobooooboooboooooooboooobooo B0 ADODO
UbooobOobooboobAd BOODOOOOO PyObject_IsSubclass() OO0OOOOOO0ADO
OBp00000D0DOO0OO0O0OO BO_bases_ O0O0O0O0OOO0DODOOO (depth-firstsearch)y 0 A OO D
U00 —0000000 _bases__ 0000000000 DOOCOODOOODOOOOOOOOCOOOOO
oooo

int PyObject_IsSubcl
it FyBbject_tssube ass(PyObject*derived, PyObject*cls)

O00 derived U clsDO0O0O0O0O0O0O sO000000000O0 10000000000DODO 0
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ooo0oO0o0O000000DOD0 -100000D0 sOOO00ODOODOOOOD asODOOODOOO
oobooooobOooboooobooobooooboooobooooobooooboOobobooob 10000
U0010000000000D0 o0000D0O0 derived0 00 csODO00OD0OOOOODOODOO
oooo@ooobobo)oooooobooobOOobOOoooooooDoOoboUoOooDoOOoboD 210
ob.0b0oo0oobo23000:000 pythonOOOOOOODOOO0OO0ODOODOOOOOOODOODOO
ooooooo.

int PyCallable_Check (

PyObject*o)
OooddodeobOOOOOOOODDODOCODOOOOOODOOOOOOOOODOODOOOOO
000 10000o000oooo0b0 ogobOoOoOOoOUoODODOoobOODOoOODOO

PyObject* PyObject_Call (

PyObject*callable_object, PyObject*args, PyObject*kw)
Return value: New reference.

0000000 PythonOOODOODO callable_object 000000000000 argsODOODOODOO
O000D00000OD0 (mamedargument) kiw OO0 000000000000 OCODOOOOODOODOO
U0 kwUO NULLODOUOOOOOOOOargsd NULLOOOODODODOODODDOODOOOODODOO
000o0oDoooooooooooooooooooobO0bOooooDooooobooooooooonoaa
OOO00oOoboD0OANULLOODOOO PythonO O apply (callable_object, args, kw) OO0
O callable_object (xargs, *+xkw) UOOOO0O0OO0OOOO22000.

PyObject* PyObject_CallObject (

PyObject*callable_object, PyObject*args)
Return value: New reference.

O0OOOO0O0 Python DO DOOOO callable_object OO OOOOOOOO00OO argsOOODO
0000000 00oooooooooDD args 0 NULLOOOOOOOOOOODDODOOO
0000000000000 0000000DO000D0000 NULLOOOOOO Python OO
apply (callable_object, args) UOOO callable_object (xargs) DOOOOO

PyObject* PyObject_CallFunction (

PyObject*callable, char*format, ...)
Return value: New reference.

O000O0D0O0 Python OO DOOOO callable_object 0D OO0 COODOODOOOODOOO
COODO py_Buildvalue() OO00O0OOOODOOOODODODOOOOOOOOO format O NULL
0o0o0odooooooooooDoo0goooooooooooooooooooooooooa
Oo0OoD0oDoOoO0oOooODoDOO0O NULLOOODODOPython 00O apply(callable, args) OO
OO0 callable(xargs) UDOOOOOODOOO PyObject » args DOODOOODOOODOOO
PyObject_CallFunctionObjArgs () OOOOOO0ODOO0OOOOOODODOOOOOOOO

PyObject* PyObject_CallMethod (

PyObject*o, char*method, char*format, ...)
Return value: New reference.

000000 o method DO O OODDOO0ODODOOOODO COOOODODOOODOODOOCO
00000d0oobodooon py_RBuildvalue () DOO0O0ODOO0OO0OOOOOOOODOOOOO0O
format0 NULLOODOOOOOOOOOOOOODODOODOOODOODODOOODOOOODOOOOOOO
0000b00ob0o0obO0ooboOobOo ANULLODOU0O0O00OPythond O o.method (args) ODOOO
00000 PyObject +args000UO0O00O0O0OODODO PyObject_CallMethodObjArgs ()
gooobbbbooooobobbbbouooooon

PyObject* PyObject_CallFunctionObjArgs (

PyObject*callable, ..., NULL)
Return value: New reference.

0000000 PythonODOOOUOO callable_object D0 DO OOO PyObjectx DOOODODOOOO
oobOo00obO0oobooAaMLLO000O00bO00o00o00o000bo0booobooooooonn
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oboooboooobobooooboooooANLLOO0OO0OOobooog22000.

PyObject* PyObject_CallMethodObjA

il e eLho J Jfgs(PyObject*o, PyObject*name, ..., NULL)
Return value: New reference.
000000 o000D00O0DOOCO0ODOODDOOOOOO PythonOOODOOOOODO name 000
o000odd pyobject-0000OOOOOOO0OO. 0000000 NULLODDODOOOOO
goooooooobobbodododdooooooooooob bbb ooDooooono
NULLOODODOOOOOODOO220000.

1 PyObject_Hash

ong Pyobject_Hash(, .o o)
000000 o00000ODDOOOOOOOOODOOODODD -1000000 PythonOO hash (o)
oooooo

long PyObject_HashNotImpl ted .
g PyObject_HashNotImplemente (PyObJect*o)

type(o) O0OODOODODODODODO TypeError00000-100000000D00O0O
tp_hash OO0 O0O0OO0O0OOO0OOOODOOODOOODOOOOODO typeOODOOOODOOODOOODO
0do00oDO0ooo0oDooooooooooog2e6000.

int PyObject_IsTrue (PyObject*o)
o000D0O0O00OO0OOODOO01000D00D0D0O0ODOO o0OOODODO Python OO not not
o0O0ODODOODOUODO 1000000

int PyObject_Not ( PyObject*o)
o0000O0O0O0DODOO0ODOO O0ODODUOODDOOOOD 1000000 PythonOO not o0
0000oooooog -1000000

PyObject* PyObject_Type (Py Objecto)
Return value: New reference.
o0 NULLOOODOOOODOOODO oOOOOO0ODOODOOODOOOOOODOODOODDODO
0000 SystemError 00000 NULLODOOOOO Python OO type(o) DOODOOO OO
O000oooooooo0o0ooooooooo0ooooDooOo0OooooooooooOoOg
00000000000 pyTypeObject« 00000000 O0DODO o->ob_typedOOOOO
Oo0oooooooooo

int PyObject_TypeCheck ~ j
yobject_Typecheck (b Object*o, PyTypeObject#nype)

Oooo000o0O0npeld ypeUOODDOOOODOOOODOOOOODOOOCOOOOODOOOO NULL
oboooobooboobooboobooo222000.

Py_ssize_t PyObject_Length (

| PyObject*o)
Py_ssize_t PyObject_Size (PyObjcct*O)

o000OOODOOOOODOUOODO oOOOODOUDOUODOUODDOOODOODDOODOOODOOD

o0bOOo00bOOOOdO0DOO00OO0O0DOO0b0OODOOO0O0ODOO0OnD -100b0O0d PythonO O

len(o) 0D0ODOOOOODOOO25000:0000000000 int0000D0OODOOODOO

000000 eebit0 0000000000000 000OD00D0O0O0DOODO0O0OOODOO0Og
PyObject* PYObjeCt_GetItem(PyObject*o, PyObject*key)

Return value: New reference.

O000D0000000O kyODOOOO oODOODOODOOOODO NULLOODOOO Python O
Oolkeyl] OOGOOOGA4d
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int PyObject_SetIt
Int Pyobject_SetItem(, ,picct*o, PyObject#key, PyObject*)

000000 kyODO»yOODOODOOOOOOODO -1000000 PythonOO o[key] = v
oooood

int PyObject_DelItem (PyObject*o, PyObject*key)
O00000O oUOD kyUDOODOODODODODODDOOOOO -1 000000 Python OO
del olkeyl] ODOQOGQOQOQ

int PyObject_AsFileDescriptor (PyObject*o)
Python 0O OOOO0OOOOO0OOOODOOODOOOOOOODOOOODOOOOOODOOOOD
000000 (@)OD0DO00O00OD0O0ODO0OD0O0ODOO fileno() OOODOODODOODOOOOO;O
0000 fileno() DO0D0OODO0ODOODOODODOOOOOODOODODOODODODOO
ooooboobo -1000000

PyObject* PYObjeCt_Dir(PyObject*o)
Return value: New reference.
00000 PythonOO dir(o) OOOOO0ODOOODOOOOODOOODOODOOOOODOODO
o0 (@ObOo0o0o0ooOO0)oooUooObOOobOobooOooDOoANULLODOODOOODOOO NULLOO
O00PythonOODOO dir() O0OOODOOOOOOODOODOODOODO;,000000D00O0DOO
000000000000 NULLOOOOODOOPyErr_Occurred() DOO0ODOODOO

PyObject* PyObject_GetIter (PyObjecl*o)
Return value: New reference.
Python 00 iter (o) DODOOODOODOODOOOODODOOOODOODODOOODOOOOOOO
oo0d0od0obO0o0obOOo0obOO0o0obOO0o0bOOoO0bOO00obO0o0obOOoOoOoOobO0oOobDOoOobDOoODo
000000000 TypeError 00000 NULLODOODODOO

6.2 00000000 (number protocol)

int PyNumb Check .
¥ er_thee (PyObject*o)

oooboo0 oO0OOOODOOOODOOODOOODOD 1OD0DOOODOOOODOOOODOOOO
gooooooooooooboooooooo

PyObject® PyNumber Add (, (. 1 pyObject#o2)
Return value: New reference.
OO0000ol0020000000000000D000NULLODDOOOO PythonOO 01 + 02
oooooo

PyObject* PyNumber_Subtract
yObject” PyNumber_Subtract (, .. i+o1, PyObject*02)

Return value: New reference.
O0OO0OD0D0ol0D0 2000000000000 OOCOCCO NULLOOOOOO PythonOO 01 - 02
oooooo

PyObject® PyNumber _Multiply (PyObject*o] , PyObject*02)
Return value: New reference.
0000000 20000000000 0DO0ODOOONULLOODOOO PythonODO o1 * 02
oooooo
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PyObject* PyNumber_Divid
yObject” PyNumber_Divide (, .. (%01, PyObject*02)
Return value: New reference.
OO000O0Oeel0e20000000000,00000NULLODOOOOO PythonOO 01 / o020
ooood

PyObject* PyNumber_FloorDivid
yObject” PyNumber_FloorDivide (. .. .../ pyObject#o2)

Return value: New reference.
0000000020 000000000000O0OO00ODOOANYILLOODOODOO“0DOO”ODO
go0o00obOOobOoOOooboOoooo22000.

PyObject* PyNumber_TrueDivide (PyObject*ol, PyObject*02)
Return value: New reference.
O000000000 00 02000000000000000O (reasonable approximation) [0 0 O O
00000 NULLODO0ODODO0OD0O0O000 20000000000000000000000O0O
oooooO«“cobo”bO0o000o00bOO0bOO00OO00obDOobOOobOOoU0obOObDOobbOobOOobDOoDbDOobo
0000bO00O0O0OO0bO0o0OOoDOOdbOOoOooOOobOoooboobo22000.

PyObject* PyNumber Remainder (PyO bject¥ol, PyObject¥o2)
Return value: New reference.
00000 el0200000000000D0ODOOONULLOODOOO PythonODO 01 % 02
ooooog

PyObject* PyNumber_Divmod (Py Object¥ol, PyObject*02)
Return value: New reference.
000000 divmod() DOO0OO0ODOOODOOOODODO NULLOOOOOO Python OO
divmod(ol, o02) OOOOO0O

PyObject* PyNumber_P
yObject™ ByNumber_Power (, .. t#o1, PyObject*02, PyObject*03)

Return value: New reference.

000000 pow() OODOODOOOOODOODOOODO NULLODOOODOOPython OO pow (01,
o2, 03)00000030000000O0DO 30000000000 Py_NoneOOODOODOO
O@ONLLODOODOODODO0OO0ODODO0DO000O00O000o0oooooo)Ha

PyObject” PyNumber _Negative (, .. .,

Return value: New reference.
00000 0000000000000 ONULLODOODODO PythonODO -oc0OO0OOOO

PyObject* PyNumber_Positive (PyObject*o)
Return value: New reference.

O000D0o0DO0OO0O0DOONULLOODODDODO PythonOO +o 000000

PyObject* PyNumb Absolut
yObjec y! er_Absolu e(PyObject*o)

Return value: New reference.

O0O00OD0o00OD0ODOUOOODODONULLOODOODO PythonOO abs (o) DOODOODO
PyObject* PyNumber_ Invert (PyObject*o)

Return value: New reference.

O00O0O0O oODOODOODOO (bitwisenegation) 00O OO0OOOO NULLOOODOOOPython O

O-~oOO0OODOO
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PyObject* PyNumb Lshift
yObject” PyNumber Lshift (, . icct#ol, PyObject*o2)
Return value: New reference.
O0000e0O2000000000000DO00D0ODO0ODO NULLOOOODODO PythonOO o1
<< 02000000
PyObject* PyNumb Rshift
yObject™ PyNumber_RShift (i, .o t#01, PyObject*02)
Return value: New reference.
00000 o100 02000000000000000D00C0O0O0 NULLOOODODOO PythonOO o1
>> o2000000
PyObject* PyNumb And
yLoojeetm Y er— (PyObject*o], PyObject*02)
Return value: New reference.
00000 ol 0020 “O0O0O0O0ODODODO (bitwise and)” 00O OO OOODO NULLOOOOOO
PythonO O ol & oc2000000
PyObject* PyNumber_X
yObject” PyNumber_Xor (.. i1, PyObject*02)
Return value: New reference.
O000O0oel0 020 “O00000D000ODOOO (bitwise exclusiveor)’ 100000000 NULLO
00000 PythonOO o1 ~ o2000000
PyObject* PyNumber_O
yObject” PyNumber _Ox (, .. %01, PyObject*o2)
Return value: New reference.
00000 el0 020 “000000O0O0O (bitwiseor)”’ 00000000 NULLOOOOOO Python
0ol | c2000000O
PyObject* PyNumb InP1l Add
yObject” PyNumber_InPlaceRdd (, .o (1, PyObject*02)
Return value: New reference.
00000 el0e2000000000000000O00O0 NULLODODOOOO ol O in-place0000
O000000OOin-place 00000000 PythonOO o1 += 02000000
PyObject* PyNumb InP1l Subt t
yobject” PyNumber_1InPlaceSubtract (b Object#ol, PyObject#o2)
Return value: New reference.
00000000 020000000000000000 NULLODOOOOO 0l0 in-placedO00
O0000000OOin-place0 0000000 PythonOO o1 -= 0c2000000
PyObject* PyNumb InP1l Multipl
yObject” PyNumber _InPlaceMultiply (, .0 i1 PyObject*02)
Return value: New reference.
000000l 00o20000000000000000 NULLOODOOOO ol0 in-place 000
O000000Oin-place0 0000000 PythonO O ol = c2000000
PyObject* PyNumb InP1l Divid
yObject” PyNumber_InPlaceDivide (, .. 1451, PyObject*o2)
Return value: New reference.
00000 el0 20 000000000,00000NULLODOOODOO ol O in-placed OO0
O000000OOin-place 00000000 PythonOO o1 /= 02000000
PyObject* PyNumb InP1l Fl Divid
yObject” PyNumber_InPlaceFloorDivide (, . o1, PyObject*02)
Return value: New reference.
000000l 0e2000000000000000D00CO0 NULLOOOODOO ol 0 in-place 10
O00000000OOin-place0 0000000 PythonOO o1 //= 0200000000000
22000.
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PyObject* PyNumb InP1l T Divid
yObject” PyNumber_InPlaceTrueDivide (, . .. i#01, PyObject*02)
Return value: New reference.

O000000000 el 0200000000000 DOODO (reasonable approximation) 0 0 O O
obooooaNLLODOO0O000b00b0b00 2000000000000 0O0OO0ODbOOOO0OO0
cooooo«cboorbofoooo0oooOooooooooooooDoboOoboooDboboOoo
oob0ooboOobooo0oobo0ooboooboobbobd el inplace000O00O0OODOOODOO
in-place 0000000000000 22000.

PyObject* PyNumber_InPlaceRemainder (

PyObject*ol, PyObject*02)
Return value: New reference.

O00O0OD0o0l0 0200000000000 ,00000NULLOOODOOO 0l0 in-placednO
00000000 Oin-place000D00O0O0ODO PythonODO o1 %= 02000000
PyObject* PyNumber_InPlacePower (

PyObject*ol, PyObject*o2, PyObject*03)
Return value: New reference.

O00000 pow() DOOOOOOOOOOOO0OO NULLOOOOOO ol 0O in-place0000
O0000000Oin-place0000000000O0O00O 030 Py_NoneOOODO Python o0l =
c20000000000000 pow(ol, 02, o3)Oinplace0 000 o300000000OO

Py None J0DOOOODOD (30 NULLOOOOOOOOOOOOOOOOOOOOOOOOODO
00)0

PyObject* PyNumb InP1l Lshift . .
yORJeet £y er_tnrracensal (PyObJect*o],PyObJect*OZ)
Return value: New reference.

00000 el0 200000000000 L0OODOOO0ODO NULLOODOODOO ol O in-place U
0000000000 Oin-place0 0000000 PythonO O ol <<= 02000000
PyObject* PyNumber_ InPlaceRshift (

PyObject*ol, PyObject*02)
Return value: New reference.

O0000e/0e2000000000000000D0000NULLOOODOO ol 0O in-place O
O000D00000D0Oin-place0000000DO PythonOO o1 >>= 02000000
PyObject* PyNumber_InPlaceAnd (

PyObject*ol, PyObject*02)
Return value: New reference.

00000 ol0 o020 “OD00OD0O0O0O0O (bitwiseand)’ OO0 0000000 NULLODOODODODO ol
O inplace 00000000000 Oin-place0 0000000 PythonOO 01 &= 0o2000000
PyObject* PyNumber_InPlaceXor (

PyObject*ol, PyObject*02)
Return value: New reference.

O0000oel0O 020 “DOODO0OO0O0OO0ODO (bitwiseexclusiveor)” 000000000 NULLO

00000 ol 0O inplace 00000000000 O0in-place00000000O0 PythonOO ol 7=
o200 00O0ODOO

PyObject* PyNumb InP1l o}
yObject™ PyNumber_InPlaceOr (, .. i+o1, PyObject*02)
Return value: New reference.

OO0000 olD0 020 “00000O0D00O (bitwiseor)” 0000000 NULLOOODOODo0I O
in-place 00000000000 Oin-place00000000PythonO 0 o1 |= 02000000

int PyNumber_C
i PyRumber_Coerce (hy Object*#p1, PyObject#p2)

00000 pyObject- 0000000000000 0O0O00OO0C0O0 «xp1l 0 xp20000000
gboboooooboooboobobobobooobobobooo o@o)yonbooboobooooo
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O0000000000000000000 «xp10+xp2000000000000 @ODOOO
O ‘0o00’rob0)do00O0O0O00OOdO0DOOODOOO0ODOOODOOObODOOOODOOObODOg -1
(OOH)OOODOOODOOOOOOOOODODOOOOpyNumber_Coerce (&01, &o02) 000
000 PythonO ol, 02 = coerce(ol, 02) 000000

int PyNumber_CoerceEx (PyObject**p], PyObject*#p2)
This function is similar to PyNumber_Coerce (), except that it returns 1 when the conversion is not
possible and when no error is raised. Reference counts are still not increased in this case. OO O OO
PyNumber_Coerce () OO0OOODOO0OOODOOODOOOOODOOOODOOOD -1000DO
oo0000bO0O00OO0bO0o0ooOOoDoOobooooobooonod

PyObject* PyNumber_Int (PyObject*o)
Return value: New reference.
00000 o00D0DOO0ODOODDOO0ODOODOODONULLODDOOOO0ODOOOODOO0ODOO
0000000000 0DO0O0O00Od PythonOO int(o) ODODOODOO

PyObject* PyNumber_Long (PyObjCCt*O)
Return value: New reference.
000000000000 0DOODOODODOOODONULLODOOODOPythonOO long (o)
ooogoog

PyObject* PyNumber_Float <Py0 bject¥o)
Return value: New reference.
00000 o00OD00OODOOODOOODOOODOODOODOOO NULLODOODOOPython OO
float (o) OOOOODO

PyObject* PyNumber_Index <Py Object*o)
o0 PythonO intO0 000 long0O0OOOO0D0OCOO0OOOOOOOOOOOODOOO NULLODO
O00O TypeError U0 O00OOD0OOOOOODOODO 25000.

PyObject* PyNumb ToB
yObject* Py er_To ase(pyObjecl*n, intbase)

O0n00 base 00D ODO00O0OO0D0O00DOODODOODO 70b’,’00’,’0x’ DO00O0OO0DOOODOO
O0Obased 2,8,10, 16 00 0000000000000 0O00 xOOOOO0Ox¢num’ OO0O0O
0000 0000000000D0000000 pyNumber_TIndex () OO0O0O0O0ODOOOOODOO
oogdze6e000.

Py_ssize_t PyNumber_AsSsize_t(Py Object¥o, PyObject¥exc)
o000000D00O0O0D00O0O0O0ODOPy ssize_t00000000O0DOODOODOO o0O Python O int
D000 longODOO0ODOO0OOOPy_ssize t00000 OverflowErrorOOOOOODO excOO
J00000 (MO0 IndexError O OverflowError) DO ODOODOODOOODO excO NULL
000000000000 00D000000 PY.SSIZET MINOODOODODO PY_SSIZE T MAX O
doodoooodooooo225000.

int PyIndex_Check (Py Object*o)
o000 00OD0OD0DO0OD0O0OD0DO TrreODOOODODO (tp_as_number 0 OO0 nb_index 00 OO0
00o00oooo)yooooo25000.
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63 00000000000 (sequence protocol)

int P heck

Int PySequence_Chec (PyObjcct*o)
gbooobooobboobooboobbooobboobUo0ob 10bboobuoobuoobOog od
obooooboboobooobooobooboobo

Py_ssize_t PySequence_Size (PyObject*o)

Py_ssize_t PySequence_Length (Py Object*o)
00ooooboob0o eoUDbUODUOUODDLUODUODUOODUODODD -100O0DDUOODDODOODO
O000000D0O000O0b0OO0DO0O0DbOOOoOoOn PythonOO len(o) OODOOODOOOODOO
O0025000:0000000000 int0D00O00OO0ODOODOOOODOODOO 64bit00OD00O
ooodoboobuoobuoobuooboobooo

PyObject* PyS C t

ybject” Fysequence_Lonca (PyObject*ol,PyObject*oZ)
Return value: New reference.

OO0000 ol O 02000 (concatenation) I 000D OOOO NULLOOUOODOOPython OO ol
+ 02000000
PyObject* PySequence_Repeat (Py Object*o, Py_ssize. tcount)
Return value: New reference.
O000000000D0 o0 coum OO0 O0O0OOOOOODOODOO NULLOODOODOOPython OO
o« count 000O0OO0O00OODOO25000:00000000 coumrOO0 intDOOOOO
0000DO0000D000 ebit0 00 000DO000O0D0O0DOO00DOODOOOOOoDOoDO
PyObject* PySequence_InPlaceConcat (PyObject*ol, PyObject*02)
Return value: New reference.
00000 ol 0 02000 (concatenation) 00000000 NULLOOOOOO ol O in-place O
O000000000Oin-place00000000 PythonOO o1 += 02000000
PyObject* PySequence_InPlaceRepeat (Py Object*o, Py_ssize._tcount)
Return value: New reference.
O0b00O00b00000 o0 coumdOO0ODOOOODOODOOODODONULLODOOOOO ol O in-place
OD00O000DO0OO0O0O0ODOin-place 00000000 PythonOO o = count 0O0O0O0OO0O
00025000:00000000 coumtDO00 intO0000000O0O0OOODOOCOODODO 64bit
00000000 0oD0oooooooooooonoooog
PyObject* PySequence_GetItem (Py Object*o, Py_ssize. ti)
Return value: New reference.
00000 o0 :i000D000D00OD0DOODOOONULLODOOOOOPythonODO o[i] 000000
O0obDO0OO025000:00000000:000 int00D000DOCOO0OOOOOOODODO 64bit
o0O00bO00O0O0bOO0bOoOOooOOobOooboOoDooboog
PyObject” PySequence_GetSlice (PyObject*o, Py_ssize_til, Py_ssize_ti2)
Return value: New reference.
00000000 2000000000000000000O0 NULLOODOOOO Python OO
o[11:i2] 00000000000 25000:00000000 47,2000 intd0O0D0O0OOO
O000bDOoboooboD ebitDO0DO0O0OOODOODOOODOODOOOODODODOOOOOO

int PySequence_SetItem
ysequ - (PyObjeCt*o, int Py_ssize_ti, PyObject*y)
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o0 i000O00D0yOODODDODOOOODOOO -1000000 PythonODO o[1] = vODOOO
oooooooOvyobOooOoOoOoOoO OobOOoOOobOobOo25000:00000000:0000
int 0000000000000 000D ebit0 0000000 0ODO0O0ODO0O0OO0O0OO0ODOO
googd

int PySequence_DelItem
ysequ - (PyObject*o, Py_ssize_ti)

o0 i000D000DO0O0DODOOODODO0 -100000D0 PythonODO del o[1] 000000
O00O0oOo25000:00000000:;000 int00DDOOOO0O0O0000O0O000ODOO 64bit
oooobOobooobooboooooboooooobonoo

int PyS SetSli . . . . . .
! ysequence_se ree (PyObJect*o, Py_ssize_til, Py_ssize_ti2, PyObject*v)

o0 100 20000000000 v0000000 PythonOO ofil:i2] =vOOOOOO
ooooo2s5000:0000000044,2000 int00000DODOODOOODODOO
64bit 000 D0O000D0O0OO0O00DOOO0O0DOODO0OOODOOO

int PySequence_DelSlice
yseqa - * (PyObject*o, Py_ssize_til, Py_ssize_ti2)

O00o0oo0o0oobobD e DO 2000000000000 0O0DODOOOO -10000
OO0 PythonO O del o[il1l:12] 00000000000 25000:00000000 44,200
Oint000000000000000000ebit0 0000000 0DOO0OOOO0O0DOOO0DOO
oooooo
int PySequence_Count (PyObject*o, PyObject*value)

o000 valueODOODOOODOODOO olkey] == valueOUOO keyUDOOOOOOOODOODO
O0-1000000 PythonODO o.count (value) DO0O0D0O0O0ODOOOO025000:0000
O000 int00D0O000000000000O064bit000000O00O0OODODOOODOOOOO
oooooDpooo

int PyS Contai i ]
int PySequence_Contains (PyObJect*o, PyObject*value)

o0 value OOODOOOO0O0O0OO0O0OO0oO00000O0 valueODOO (equa) J00 100000000
oobooobobbObOOb0O0ObOO0O0DbObOObD -1 000000 PythonOO value in o000
goo

int PyS Ind
int PySequence_In eX(PyObject*O, PyObject*value)

o[i] == valueOOOODOOODOOOODOOOOO:;ODDOO0OO0ODDDOOODOOOODO -1D000
O0O0PythonOO o.index (value) DO0O0OODOO0OOOO25000: 00000000 int0O
0000000000000 0DODebitD 00000000 0DODOO0ODO0O0ODOOODODOO0ODOOOn
PyObject* PySequence_List (PyObject*o)
Return value: New reference.
00000000 oO00ODOOODOOODOOODODOOODOOODOOOOODODOOODOOODOOODOD
o0ooooooooooood
PyObject* PySequence_Tuple(PyObject*O)
Return value: New reference.
0000000 oOOOOOODOODODUODODUODODUODOODUOOOONULLOOOO
o0o.000O00U0DOOUODOODOUODOOOUDOUODOOUODUOUODDOOUODOUODOODO
0000000 PythonO DO tuple(o) OOODOOO

PyObject* PyS Fast .
yrRgee ysequence_ras (PyObject*o, const char*m)

Return value: New reference.
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00000 .00D00O0DOOODDOO0ODUOO oODOUOUOODOODOD oOOODOUODOOOO
0000000000000 0OD0O0O00D pySequence_Fast_GET_ITEM() ODOOOOOOO
00000 ANULLOODO0O0ODO000000D00000000O000D0 mODO0O0OO0OD0O00O00O0
00000 TypeError 000 oo

PyObject* PySequence_Fast_GET_ITEM (Py Object*o, Py_ssize. ti)
Return value: Borrowed reference.
o0 NULLOOOUO pySequence_Fast () DO00O0O0O0OOO0ODOOODOOOOO;0000000O
00000000000 Db ;O0D00O0DOODODODOOODO25000:000000O00O 0
00 int000000000000D00000D06bit0 00 00D000DODO0O00O0O0DO0O0ODOO
ooooooo

PyObject** PySequence_Fast_ITEMS(PyObject*o)
PyObject 0000000000 DODODODOOOODODOODOO o0 PySequence_Fast () O
o0o00obOO0obOOoOoboOoboowNULLOODOObObOOobOoboooo

o00Oo0db0oO0d0DOOo0oobOoOOobO0obO0o0ooOoOO0bOoOdbooOdoDOo0obOoOobOoOOooooooDo
0000000000000 oo0oo0oo00DooooDoo0oo0oooo0oOoooDooon
oo00ooboOoboOooboobo 24000,

PyObject* PySec.{uence_ITEM(Py Object¥o, Py_ssize. ti)
Return value: New reference.
O000O0 o0 ;00000 0DODOO0ODOODOONMILLOODOOOOPySequence_GetItem() O
000 pySequence_Check (o) () 000000 ODOOODOOOOOODOODOODOODOODOOOO
0000000000 23000.0000025000:00000000i000 int0000O0O
O00O0oOoboOooboobobedbitbO0OO0O0ODOODOOOODOODOOOOODODOOODOOO

int PySequence_Fast_GET_SIZE
ySequence _Fast GET_SIZE(, i iccto)

o 0 NULL 0000 PySequence_Fast () DO00OOODOOODOOOODOOOOODOO o
000000000 o ODODODODO PySequence_Size() DDODODDOOOOOOOOO0O
PySequence_Fast_GET_SIZE() 000 oO0D00O0DOODOODOOODOODODOODOOODOOODO
oooooo

64 00000 OO0OO (mapping protocol)

int PyM i Check .
M Fyrapping_thec (PyObject*o)

obooOobooobooooooobOobobobooooo1000000b00b00oboo0bO o0
goobobooooboooooboooo

Py_ss?ze_t PyMapping_Size ( PyObject*o)
Py_ssize_t PyMapping_Length (pyobj ect*o)

oobooooboodboeobOoobOOobOOODOOOOOD -1O0Db0O0ODODDOOODOOOOODOO
O00obOO0o0O0o00000000o0O00bOPythonO0O len(o) OOOOOODOOOOODOOO 25
U00:0000000000 intO0000O0DO0O0ODO0O0O0OOD0O06bit00DO0O0OOODOO
uooobooooboooooooo

int PyM i DelItemStri
it yNapping_be em rlng(PyObject*a, char*key)

OO00D000O o000 keyOOODODODODODOOODOOOOODODOO 1000000 PythonOO
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del ol[key]l] ODOQOGQOQOQO

int PyM i DelIt
intPyMapping Delltem(, . .. i+, PyObjcct*key)
O00000O oOD keyUODODODODODODODDOOOOO -1 000000 Python OO
del olkey]l ODOODODODO
int PyM i HasKeyStri
mt¥yNapping _Hastey rlng(PyObject*a, char*key)
0000000000 DO0ODO0OU0O0O000 keyhbODODO 1000000ODO0ODODOD 00O
00000000 o[key]l] OOODODODOO TrueOOODOO0OODOO0OODO0OO FalsedDOOODOO
gooooboooobooboobooobooobo
int PyM i HasK
int PyMapping _HasKe¥ (b Object*o, PyObject*key)
0000000000000 kyODOODOD 10000000000000 0ODODOOOO
O0olkey] OOODOUODOO TrueODOOODOOODOOODO FalseO0O0DOOODOODDODOO
ooooboooobooood
PyObject* PyM i K
yiobject” FyNapping eYs(PyObjeCt*o)
Return value: New reference.
00000000000 o000ODOOOODOOODODOOODOOOODODOO NULLODOOODOO Python
00 o.keys () OO QOO
PyObject* PyMapping_Values (Py Object¥o)
Return value: New reference.
00000000000 o00DODODODODODODODODODOOODODO NULLODO
0000 PythonO DO o.values() DOODOODO
PyObject* PyM i It
yObjec yMapping__ ems(PyObject*o)
Return value: New reference.
o0bO0o0bO0oobobo oOOOUODOOUDOOODOUDOUODOOUDOODOOOUODOODO
00000000 NULLODOODOO PythonODO o.items () DOOODOO
PyObject* PyM i GetItemStri
ybJEel FyHapping e e rlng(PyObject*o, char*key)
Return value: New reference.
000000 kyOODODOD oO0O0O0OO0O0OOODOOO0O0O00ONULLOOOOOOPythonOO o[key]
ooooog
int PyM i SetItemStri
it Fytapping_se em rlng(PyObject*a, char*key, PyObject*v)
000000 o0 keyOOvOOOOOODODODODOOO -1000000 PythonOO o[key] =
vOOoooo

6.5 0000000000 (iterator protocol)

gboooo0Oz22000.000000000000000DOO0O000O0DO0O000OO0

int PyIt Check .
yrrer_thec (PyOb]ect*o)

oO00O0O0O0OOOODOOOODOOOOOODOOOOOODO

PyObject* PyIter_ Next
¥ yIter Next (, Object*o)

Return value: New reference.
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obobobOObOOO00OOO0OO0OOODOOOOOOOOOOOOODOODOOODOOOOOOOn
obOooOoooooobooboobooooobooobooboooobooooooboOobooon
NULLOODOOOOOOOO0O0DO0OO00O00000b00000 typeError0000000O0D0OO0O
ubooobooooboboAaMLLO0o0oboooobooboooogn

obooooboobooboboboooboobobboobobobo0o coobooobooboooboooon

oo:

PyObject xiterator = PyObject_GetIter (obj);
PyObject xitem;

if

}

(iterator == NULL) {
/+» O00O000O000O00O0O0O00O00O00O «/

while (item = PyIter_Next (iterator)) {

}

/~ 00000000000000000 =/

/= 000000000000 =%/
Py_DECREF (item) ;

Py_DECREF (iterator);

if

}

(PyErr_Occurred()) {
/= 00000000000000 %/

else {

}

/00000000 =/

66 J00OO00OOO0DOOOO

Ub0o00O0O0obO pythonl6OOOOOOOODOOO0OOODOODOOOOOOODOODOOOODOODODOO
U0 Python2x 00000000000 0O0DOOO0O0O0O0ODOOOPython3.000000000000O0DOO
0000000000000 0O0000O000oDoO0DPython2600000000000000 OO
gboboooobobooboooooboooo

int PyObject_AsCharBuffer (

int PyObject_AsReadBuffer (

PyObject*obj, const char**buffer, Py_ssize_t*buffer_len)
0000000000000 00D0O0O000D0O00000o0o000oDooOoO0ooOboehj0o0ng

oobOoobooboooboooooobooobooobooboobbooboooooooobooooonn
Oo0000buffer 000000000 buffer len 00000000000 0OO0ODOOODOOODOO
-10000 TypeError JO000000000D0OO 16000.0000025000:0000
0000 buffer len 000 int «0000000000000000O0O640it0000000O00O0O
oooooooooboobooooooo

PyObject*obj, const void **buffer, Py_ssize_t*buffer_len)
0000000000000 0OOO0DOO0DOO0DO0O0O00DO0O0oDoOooOoD opj0OobboOnOo

gobooboboooboooooobooboooboboooobooboboobboooooooDoooDooooDo
OO0 oDO00OUObuffer00D0O0OOOO0O buffer len DO0DODODODOO0O0O0DODOOOODODOOOO
O-10000 TypeError 000000000 O00O00O 16000.0000025000:000
OO0000 buffer len 000 int ~ 00000000000 O0O0COOODO64bitO0O0O0OOODO0O
gooobooboooobooboobooogoo
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int PyObject_CheckReadBuffer ( .
PyObject*o)
o000000000O0O00O0OOOOOOOOOO00O0O000O00O0O0O00O0DOOO0000 100
0000000000000 oOOOOOObOOO0OO22000.

int PyObject_AsWriteBuffer . . .
yoRJ - * v (PyObJCCt*Ob], void **buffer, Py_ssize_t*buffer_len)

OO000o0oD0o0DO0o0DbO0o0o0oo0bO0obooboboD epj0b00ooboooboDbDoDOn
ooOoO0ODO0O0O0O0O0O0O0O0000O0O0DODOObOO00000OOO00O0 o000 bufferddnd
O0o0O000 buffer len 0000000000000 0O0O0O0OOCODOOO0O -10000 TypeError
Oo0oooobooooDbob re0ObD.000OD00O25000:00000000 buffer_len 00O
int «x00000D000CO00O0COO00O000btO0DODO0O0O000O00O000O00ODODO0O0O0O0O000
oooooo
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OO0O0O00000 (concrete object) L
L1 [

oooooooooo pytheon OO OODOOODOOODOOODOOOOODOOODODOOODOODOODO
O000000ooOo0o0ooOo0ooO0o0ooo00oDO;pythonD0D00O00DODOOODOOODOOOD
oobooOoobooooobOooooboobooooobooooobOoooooooooboooooboboOooonn
uboobodabod;oabobuobobobobobobuobobobdaifl pybict_Check () DODOODOO
oo0Od pythonODODOOO0OOODOODOOO0 *“O0O0”000000DO0O000OODOO

Ub: DbOboooOobOoobooooboooobooooobooooobooobooobooooboooboobooonn
oobooobooooboooobooo N NLLOO00DO0O0obbO0ooobbooobobobboooo
gobooboAaNULLOOODbO0bOooboobooobooboobooooooobooooboooonn
obooooOooooooboog

71 0000000ODO (fundamental object)

UO0O0O000PythonOOOOOOO0OOODOODOODODO (singleton) 100000 NoneOOOOOOOOO

711 0000000 (type object)

PyTypeObject
gbooobooboobobobobooobouooboobuoo cboobuoo

PyObject* PyType_Type
Ubo0b0o0bO0bOobOobOoobuobd;PythonDODODOODO typel types.TypeType 00O
oooooooooo
int PyType_Check (PyO bject¥o)
O00O0D0O0DO oODODOODOODODOOOODODOOOOODODOODOODOODOODODODOO
O @Gubtype) OO OOOODOOOOOODOODOOODOODOOODOOOOO
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int PyType_CheckExact ( .
PyObject*o)
000000 o00O0000O0DODODOOO0O0OODODODOODOODODODOO0OO0OODODOOOOOOOODOOO

oooooboooobobooooooobooog22000.

unsigned int PyType_ ClearCache ()
gooobobbooooobobooooobobooooooboboooobooboboooDoOoD 26000.
id PyT Modified
vordFytype Hoditie (PyTypeObject*type)
Ob00ob0o0oboobobooO0b0Owpe0 D ODOODODODODODODOODOOODODODOO type
oooooooooooooobooooOoooooooDOoObbO0o0oooooOoOoo 26000,
int PyT HasFeat
Htrytype Hastea ure(PyObject*o, intfeature)
O00000dD oODUOOO fearwre 0D DO ODDODODOODOOOOODODODODOOOOODO
oooooooooooo

int PyType_IS_GC
InCBYTYPe_TS_GC(p Opjectro)
DD0000DD0 oJ000DD0000000000000000000;0000000000
0 Py TPFLAGS_HAVE GcOOOOO0O0DDOOOOODOOOOO0 20000.

int PyT IsSubt : i
yType_LsSUbtYPe (b v heObject*a, PyTypeObject*d)

al pO0000O0O0O0OCOOODOOOOOODOOOOOO22000.

PyObject* PyT G icAll . : ;
yOpj yiype Generi OC(PyTypeObJeCt*type, Py_ssize_tnitems)

Return value: New reference.

00000 22000.0000025000:00000000 nitemsO00 intO0000O0OO
00000000000 e4bit0 00000 O0DOOO0OOODOODOO0ODODOOOOODOOO
PyObject® l?yType_Genericnew(PyTypeObject*type, PyObject*args, PyObject*kwds)

Return value: New reference.

ooooo22000.
int PyType_Ready (PyType Object#ype)
0000000000000 (finalizey 000000000000 0OD0OODOODOOOODOOOOOO
oobooboOoboOooooooooooboOooboobbOoO00ooo0oDoooobooobooooDo
oobooboOOoboOo0obOo0oobOo0oobooboob oOOoOOOODOUODOO -1 00DO
0O0000O0oo0ooOooooooono 22000.

71.2 NoneO OGO QO QOGO

None 0000 PyTypeObject OO Python/CAPIODOOOODOOOOOOODOOOODOOOOOO
None ODOODO (singleton) D0 O O0OO0OO0O0O0O0O0O0OO0OOOOOOOOCOO0 ==000000000
gbOo00b0O0b00Db0DbO0D00O pyNone_Check () DOODOOO0ODOODO

PyObject* Py_None
Python OO OO None OO OOOODOOOOODOOODOOODOODODOOODODOOODOOOODO
000000000ooooooooo00oooooooooooOoDo00ooooooooDoooo0On
oooooooo
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Py RETURN_NONE
cOOdbOOpy NoneOOODOOOOODOOOOOOODOOOOO

72 000000000 (numeric object)

721 (00)000O0O000OO0O (plain integer object)

PyIntObject
OO0 PyObject 0ODDOOOODO PythonOODOOOODOODOOODOOOODO

PyTypeObject PyInt_Type
00 PyTypeObject DODOOODOOO PythonO (DDOOO0ODOO)DO0O0D00O0D0O0O0O0O0DOO int
O types.IntType DO0OOOOOODOODOO
int PyInt_Check
it Fytnt_thec (PyObject*o)
o0 PyInt_TypeUO PyInt TypeOUOOOOOODOOODOOODOOOOOOOODOD 220
oO0:00000000000DOO000DOOO.
int PyInt_CheckE t
int PyInt_CheckExac (PyObjcct*o)
oD PyInt TypeODOOOD PyInt Type 0OOODOOOO0ODOOODOOODOODOODOOO
022000.

PyObject* PyInt_FromString (char*str, char**pend, intbase)

Return value: New reference.

str 00 000000000000 PyIntObject 000 PyLongObject 0O0ODOOO0OOOO
base 00 DO00O0OO0DOO0ODDOOODOO pend D NULLOOODODOO *pendd ser 0000000
0000000000000 0D0DO00o0o0ooooooO based 00000 sr00OO0OOO0O
0000000000000 :00 ser0 'ox’ OO0 '0xr OO0ODOOOODOOOODO 16000
OO0;sr0 0y 000000ODO0ODODOO 8SO0O00OOO;OD0D0ODODODOD 1I00DDODOO
base0 0000000 baseD 200 360000000000DO0C0O0O0O0OODOO0OO0OODODOO
00000000000000000 valueError 000000000000 OODOODOO long
int000000C0000000000DODODO0OCO0OOO0OODO0O0ODOODOOODOOOOOOoO
O0pPyLongObiject 00 O0DOO0O0ODOODOODODOODOODOOOOODOOOONULLODOODODOO

PyObject* PyInt_FromLong (longival)
Return value: New reference.
ival00ODOOOOOOODOODOODOODOODOODO

00000000 -500 2560000000000000000000000000000000
00000000000 0000000000000000000000000000000000
000000000 10000000000000000000000000 PythonOOOOODO
000 -

PyObject* PyInt_FromSsize_t (Py_ssize_tival)
Return value: New reference.
hval OODOO0ODODO0OOOODODOODDOODO0ODOODOOO roNnGg_MAXDODOOOOOODODOOO
0o0o00ooooboobooooooo 25000,
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PyObject* PyInt_FromSize_t (size_tival)
val 00D OO0D0DOO0OO0OO0OODDODODOOODOODOODODO oNg_MAXOOODOOODOOODODO
0o00d0oooooooooooooo 25000.
long PyInt_AsLong (PyObject*io)
000000000 pyIntObject D0DOO0ODOOODOOODOOODDOODODOODOOODOODOO
0000000000 -100000000000D000000 pyErr_Occurred() DOOOO0O
0000000D000DO000O-10000000000D000oD0O

long PyInt_AS_ LONG
EEYINE_AS (pyObject*io)

obooobdie0b00bOO0O0OObOObOOoO0ObO0ooobOononono

unsigned long PyInt_AsUnsignedLongMask ( . .
PyObject*io)
O0O00D00D00O0 pyIntObject OO0 PyLongObject OO0OODOODOOOOODOODODOO
00000 unsigned longO0O0000O0O0ODOOOO0ODOOOODOOOODOODODOOOODOODOOO
023000.
unsigned PY_LONG_LONG PyInt_AsUnsignedLongLongMask ( . .
PyObject*io)
000000000 pyIntObject OO0 PyLongObject 00O OD0OOOOODOODOODOODODO
O0000 unsigned long longO0O00O0O0OO0O0OOOD0OOOOOOOOOODOOOOODODOO
23000.
Py_ssize_t PyInt_AsSsize_t (Py Object*io)
000000000 pyIntObject 0O0O0O0DO0ODOOOODOODOODOOODOOO Py_ssize_t
O0o00DbOoooobo25000.

long PyInt_GetMax ()
oooooo0ooOOoOooooooooDooobOD (hoooboOOobDOoOobODoOoOoobOOoOooDo
LONG_MAX)ODOOODOO

int PyInt_ClearFreelist ()
000 freelist0 00000000000 DOOOODOOOODOODODOOOOD 26000.

7.22 Bool OO OODODODO

Python O Bool 000000000 DOOOO0DOOO0DOOOOOD0OO0OODOOOO Ppy_Falsel Py_True
2000000000000 000D00O00ODO0DOO0O0bOO0oODO0DOOOODOoDbOOOODODLO
obooooOoboooooon

int PyBool_Check
int yBool_Check (1, (picct*o)

o0 PyBool TypeOOODDDOOOODOOOOOOO23000.

PyObject* Py_False
Python OO OO FalseOOOODOOODOODOODOODOOODOODOODOODOOODOOD
ooooooOoooobooboooooooooobooooooboooD

PyObject* Py_True
Python OO 00O True OO OOOODOOO0ODOOOOOOOODOOOOODOOODOOOOODOOODO
oooooooooooooooooooooooobooD
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Py RETURN_FALSE
Py FalseUOUOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOO
oo0oz24000.

Py RETURN_TRUE
Py TrueO0OOOOOOO0OOODOOO0OO0ODOOOCOODOOOOODOOOOODOOOOOOOOOD
oo0oz24000.

int PyBool_FromLong (longv)
Return value: New reference.
vOOOODOO Py_TrueOOO Py _FalseOOODOOOODOOOOODODOOOODO 23000.

723 000000O00OOO (long integer object)

PyLongObject
OO0 pyObJject DO OOODOODOOODODOODOOODOO

PyTypeObject PyLong_Type
OO0 PyTypeObject OOODOOODOO Python OOOODOODODOOODOO0O long O
types.LongType 00 OO000O0OOODOOO
int PyL Check
it Fylong_thec (PyObject*p)
000 pPyLongObject O PyLongObject OO ODOOODOOODOOOOOOODDOOODOO 220
O0:00000000000D00O0D00DOOooDOaO.
int PyLong_CheckExact (Py Objectp)
000 PyLongObject OOOODO PyLongObject 00000000 ODODOODODOOODOOO
ooooo22000.

PyObject* PyLong_FromLong (longv)
Return value: New reference.
vOOODODO pyLongObject 0000000000 OO0ODOODOO0OODOOOO NULLOOODOODO

PyObject* PyLong_FromUnsignedLong (unsigned longv)
Return value: New reference.
CO unsigned longO0 00000 PyLongObject 00000000 OOOOODOOODODOO
OO0 NULLODOOOOO

PyObject* PyLong_FromSsize_t (Py_ssize_tv)
CO py_ssize_t 000000 PyLongObJject OO O0O0OOODOOOOOOOOOOOOOODN
ONULLOOODOOOODOOOO026000.

PyObject* PyLong_FromSize_t (size_tv)
ClO size_t 0OO0OODO PyLongObject 0O DO0OD0DDOO0OOOOOODOOOOODOOOODO
NULLOOOOOOOOOOO 26000.

PyObject* PyLong_FromLongLong (PY_LONG_LONGv)
Return value: New reference.
CO long longO0OO00O0ODO PyLongObject 0000000 DOO0ODODOO0OOOOODOOODO
NULLODOOOOO
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PyObject* PyLong_FromUnsignedLongLong (unsigned PY_LONG_LONGv)
Return value: New reference.
CO unsigned long longUOUOOOOO PyLongObject DD OOOODOODOODODOODOO
googoonNvLLO0noggg

PyObject* PyLong_FromDouble (doublev)
Return value: New reference.

vOOOooodoo pyLongObject DOOO0O000DO0ODOO0O0DOOOOOO0OO0O0O0O0 NULLO
googd

PyObject* PyLong_FromString (char*str, char**pend, intbase)
Return value: New reference.
sser000000O00O0O0O0O0ODO PyLongObject OOOODOODOODO base0DOOODOOODOO
O000000Opendd NULLOODOODO »pendd ser OO O0O0D0OO0O0OODOOODOOOOODOO
0000000000000 00base 00000 sy 000000000 0ODOOOODOOOODOO:
O0str070x D00 0xr OOO0O0OODOOOOODO 1600000;ser0 "0y D0000ODOO
O00008O00O0O0;000000ODODOD 10000000 based 00O00OO0OQO baseO
200 3¢0000000C0DO0DODO0ODOOODOODOOODOOOOODOODODOODODOODOODOO
U000 valueError g onogd

PyObject* PyLong_FromUnicode(Py_UNICODE*u’ Py_ssize_tlength, intbase)
Return value: New reference.
Unicode 000000 PythonODOO DO OODOOODOODOOOOOOO w00 UnicodeJOOOO
00000000 lngthOO0O0DOOODO0OODOMase000O00OO0OOODOOODOOOOOOOOO [2,
36)]000000000D0;00000000000DOOvValueError0d00O0Oogooonon 1.6
O00.0000025000:000000001ength000 int00000000OD0ODOODOO
0000 e64bit 0000000000000 0ODO0ODOO0ODOODOOODOOO

PyObject* PyLong_FromVoidPtr (void*p)
Return value: New reference.
Python 00D O0ODOODODDOOOOOO p OO00DOODOODOOODOOODOODO
PyLong_AsVoidPtr () ODOOOOODOODOODOOCOOODODOO 152 000.0000
025000:0000 LONG MAXDOOOOODODODOOOOODOOOODO.

long PyLong_AsLong (PyO biect¥pylong)
pylongDOODOO0OOOOCO long0OO0ODOODOO pylongd LONG_MAXOOODOOODOO
OverflowError 00000 -1000000O

Py_ssize_t PyLong_AsSsize_t (Py Object¥pylong)
pylong OO ODOO0ODOOO CO Py_ssize_ tO00OO0O0OO0OOOpylongd PY_SSIZE_T _MAXU
O0000000OoverflowError 00000 -1 00000000000 26000.

unsigned long PyLong_AsUnsignedLong ( PyObject*pylong)
pylongDOOOO0O0OOO CO unsigned longOOOO0OO0OOO pylong O ULONG_MAX 00
J0o0oOdDbDO0 overflowError DO O QOGO QOO

PY_LONG_LONG PyLong_AsLongL
- - yLong_AsLonglong (b object#pylong)

pylong 000000000 CO long longO0OO0OO0OOOO pylongd long longODODOO0O
000 overflowError DO ODOOOODOOOO 22000.
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unsigned PY_LONG_LONG PyLong_AsUnsignedLongLong ( .
PyObject*pylong)

pylong 000000 CO unsigned long longOO0O00OOOOOO pylongd unsigned long
longOO0OO0O0O0OO0OO0OO0OOOOO OverflowError UOOOOOO TypeError DO OO OO0
ooooo22000.

unsigned long PyLong_AsUnsignedLongMask (PyO bject¥io)
Python OO OOOO0O0DODOOOOODOOODODODODO CO unsigned longOOOOOO0ODOOODO
ooog23000.

unsigned PY_LONG_LONG PyLong_AsUnsignedLongLongMask ( . .

PyObject*io)
Python OO OOOOOOODOOOOODOOOODOO CO unsigned long longOOOOODO0O
ooooooo23000.

double PyL AsDoubl

ouble FyLong_Aslou e(PyObject*pylong)
pylong 000000 CO doubleJOODOOODOONO pylongd doubleDOODDOOOOOO
Joodd overflowError OO OOQOQO -1.0000000

id* PyL AsVoidPt

Vot ylong_AsVol r(PyObject*pylong)
Python OO DOODOODOODODOO pylongOO CO voidODOOOODOODOODODO pylong O OO DO
OdO00O0O0O0OoverflowError U0 O0OO0OO0OOOOONO PyLong_FromVoidPtr () DOOOO
0000000000 voidODOOOODOODOODOOOOODODOODOODO 1.52000.00000
25000:00 0.LONG MAXDOODODODOODODOODODODOODODOODOODOoOooODooooo
goooo.

724 000000000000 (floating point object)

PyFloatObject
OO0 pyObject OOODOOODO Python OO ODOOOOODOODOOOOODODOO

PyTypeObject PyFloat_Type
OO0 PyTypeObject 00000000 Python 00O OOODODODODDODOOOODO float O
types.FloatType UOOOOOOOOOONO
int PyFloat_Check
mEFysloat_thec (PyObject*p)
000 pPyFloatObject O PyFloatObject OO0 DOODOOOOOOOOODODODOOOONO 2.2
o0O0:0000000DbO00ob00obDobooobooo.
int PyFloat_CheckExact (Py Object®p)
OO0 PyFloatObject OOODODO PyFloatObject DODOOODOOODOOODOOODOOODOOO
ooogDb22000.
PyObject* PyFloat_F Stri
yiobject” FyE Loak_%rom rlng(PyObject*str, char**pend)
Return value: New reference.
sser000000000 pPyFloatObject OO0OOO0OODOOOODOOODOODOODO NULLOOOO
0000 pend 0O0DO0O0O0O0O0DOOO0OOODOODOODOODOODOOODOODODODOO

PyObject* PyFloat_FromDouble (doublev)
Return value: New reference.
vO0O PyFloatObject OO0 O O0OO0OO0DOOO0DOODOODOOODOOO NULLOOODOOO
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double PyFloat_ AsDoubl
ouble Tyt Loat_Asbou e(PyObject*pyﬂoat)

pyfloat 000000 CO double 00000000

double PyFloat_AS_DOUBLE
ouble FyFtoat_As (PyObject*pyﬂoat)

pfloar 00000 CO doubleODOOOOODOOOOODOODOODOODOODOO

PyObject* PyFloat_GetInfo (void)
float 00000000000 0O0O0O0O0ODODODOD structseqUOODODODODOOOOOODOOO float.h
00000000o0ooo0o0oboooooo2e00O0.

double PyFloat_GetMax ()
float 00000000000 DBL MAXO CO doubleO00OO0OOO0OO0OOOOOO26000.

double PyFloat_GetMin ()
float 0D O D0DO0O0O00O0O0D0O0O0 DBL.MINO CO double00000O0OOO0ODODOOO26000.

int PyFloat_ClearFreelist ()
float freelist U0 0000 0O0OO0O0OODO0ODO0O0ODO0O0OOOODOOOODOODOO 26000.

725 00000000000 (complex number object)

Python 00O OO0OOO0OOOOO0O CAPIODOOOOOOOODOOOCOOOOODOOCOOOOO:-00O0
Python OO O O0OOO0OO0OOO0DOOD PythonOOODOOOODOOOODOOODOOODOODODOOC
ooooooo APIOD0O0O0OO0O0OOO0bOOoOoOoobDoboooooDo

cooooooooono

gboogocuobooboobobooobobooboooobooooboooobooboobooooDbo
b0 oo oboooboobooooboooobo APIDOO0OODOOO0OOOOO0OOO

Py_complex
Python OO OODO0OOO0ODDOOODOOOOOD CODOOODOOODOOODOODOOODDOOO
oobooboOooboooboooooooooooOooooboooboooooOo0oobOOoobO0o0onn
ugbooaood:

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum
y_complex _Py_c_su (nycompleXleﬁ’ Py_complexright)

Uboo0ob00b000 CO py_complexdOOOOOO

Py_complex _Py_c_diff
y_complex _Py_c_di (Pyicomplexleﬁ, Py_complexright)

Uboo0ob0ob0O00 CcO py_complexdDOOOOOO

P lex _P
y_complex Fy_c_neg (nycomplexcomplex)

O00 complexDO0 000 CO Py_complexODOO0O0O00O
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P lex _P d
y_complex _Py_c_pro (Py_complexlefl, Py_complexright)

000000000 CO py_complexO0OOOOOO

P lex _P t
y_complex _Py_c_quo (Py_c omplexdividend, Py_complexdivisor)

000000000 CO py_complexOOOOOOO

P 1 P
y-compiex Fy_c_pow (Py_complexnum, Py_complexexp)

OO0 expd num OO0 CO Py_complexOOOODOOO

Python 0O OOOOOOOOOOOO

PyComplexObject
U0 pyObJject UOOODOOO Python OO DO DOODOOOOOOOOODOOO

PyTypeObject PyComplex Type
O0 PyTypeObject OODOODODOODO Python OOOODOODOOODDOPython O complex O
types.ComplexType U0 ODOODDOOOOOOO
int PyC 1 Check
int PyComplex_Chec (PyObject*p)
000 pyComplexObject OO PyComplexObject OO ODOOOOOOOOOOOOOOOO
000220 00:000000000DO00000O00DOOO.
int PyComplex_CheckExact <Py0bject*p)
000 pyComplexObject 0O OO0 PyComplexObject UOOOOOOOOOOOOOOOO
0o0oooooo22000.
PyObject* PyComplex_FromCComplex (
Py_complexv)
Return value: New reference.
CUO Py_complexO00O0O Python OO D DOODDOODOOOO

PyObject* PyComplex_FromDoubles (doublereal, doubleimag)
Return value: New reference.
000 PyComplexObject UOOODOO reald imag 00O O 0ODOOO0O

double PyComplex_RealAsDouble <PyObj ect*op)

op0 00000 CO doubleOOOOOOO

double PyComplex_ImagAsDouble (Py Object¥op)

op000000 CO doubleOOOOOOO

Py_complex PyComplex_AsCComplex ( PyObject*op)

dddoeplO0 Py _complex OO Oonoon

73 00000000000 (sequence object)

oobooobooobooboooboooboobboobboooooooobo0boboUo,0bo0boPython
gbboobOobooboobooooboobooooboboooboobooooa
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7.3.1 bytearray O 000 0O

ooooo 26000,

PyByteArrayObject
Python O bytearray OO0 000000 PyObject DO OODOO

PyTypeObject PyByteArray_ Type
OO0 PyTypeObject OOOOODODODOQO Python bytearray O OO OO OOPython O OO OO
bytearray00O0OO0O00OOO00OO

oooooooo

int PyByteA Check .
M FyFytefrray_thec (PyObject*o)

oObytearray U0 0O OOO0O0ODOOOOODOOOODOOOODOOOOO
int PyByteArray_ CheckExact (

PyObject*o)
oObytearray 0000000000000 DODOOO0ODOOOOOOOOODOOOOODOOODO

ooooo APICO

PyObject” PyByteArray FromObject (PyObjeCt*O)

Ub0o00obO0o0o00obOobOoo0oo0bOobo0oobo0obO oODOO0OO0OO bytearrayl O OOOODOO
oooooDooo

PyObject* PyByteArray_ FromStringAndSize (const char*string, Py_ssize_tlen)
string 00000 len O00O00O bytearay 000000000 O0ODOODOODODOO NULLOOO
ooo

PyObject* PyByteA (o t
yObject” PyByteArray Concat (, .. i+q, PyObject*b)

bytearraya 0 p 00000000000 bytearray0 0000000

Py_ssize_t PyByteA Si ;
y_ssize_tPyByteArray lze(PyObJect*bytearray)

NULLOOOOOOO0OO00O0 bytearray0O0OO0O0O0O0O0O0O

char*PBtA AsSt i .
yByteArray As rlng(pyobject*bytearmy)

NULLOOOOOOO0O0OO000 bytearray0OO 00O char OO0 OOOOO0ODO

int PyByteA R i . .
yByteArzay. eSlze(PyObJect*bytearmy, Py_ssize_tlen)

bytearray OO0 000000 len0O00OO0O0ODOOO

ooo

gboboobooooboobobooooboboboboboooobobobobobobOoboooo

char* PyByteArray AS_STRING
Y=Y Y25 (PyObject*bytearray)

PyByteArray AsString () DO00000000O0O
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Py_ssize_t PyByteArray GET_ SIZE
Y- - FYEY Y=EE— (PyObject*bytearray)

PyByteArray_Size () D0OOOOOOODOO

732 000/000000000

obOoobOoboooboooobOoobobobobobOobO0o0obOo0obo00d TypeErroxr 000
ooo

O0O0: O0O00DDO0O0O Python3.xOO PyBytes *0 0000000000000 O0O0ODDOOOOD
OO0000000DDO0O03x000000 PyBytesDOODODDOO PySuing *O0OOOO0OD0O0OOOOD
oooooo

PyStringObject
00 pyObject OOOOOODO PythonOOODOOODOODOOOOODOODOO

PyTypeObject PyString Type
00 PyTypeObject DOOOOOODNO Python DO DO ODOODODODOO;00000O0OODOO Python
0000000 strd types.StringType OO OOO .

int PyString Check (PyObject*o)
o000D0D00000OD0DO0ODOOODDOO0ODOOODOOO0OODOOODOOO22000:00000
00000ooobooooooan.

int PyString CheckExact .
y 9 (PyObJect*o)

o00000D00OO0O0DOODOO0ODOODOO0OODOOODO0ODOODOUOOOODOOOO22000.
PyObject* PyString FromString (const char*v)

Return value: New reference.

vOOOOOOOOOODOOOODOOoOoOOooOoobooo NLLOODOOOOooooovyo NULLDO

oo0o0ooOdooOo;NULLODODOOOOooogoono

PyObject* PyString_ FromStringAndSize (const char*y, Py_ssize_tlen)
Return value: New reference.
OO0vODOO lenOOODOOODOODOOODOODOODOOOOONULLODODOOOOVO
NULLOOOOODOOOOOOOOOOOoO0OOOoOoDOoDOOoOobooO25000:000000O
Oln000 int 000000000000 0O0O0DODOGbItDODOOOOOOODODOODOOOO
Ooooooooooo

PyObject* PyString FromFormat (const char*format, ...)
Return value: New reference.
CO0O printf () 000 formaqt OO0 0000000000000 0O0O0OODOOOOOODODODOO
O0D000O0O0O0O0DOO00OCOD pythonDO0OODOOODOOOODOOODOODOOCOOODO
00000000000 formae 00000000000 (formatcharacter) 00000000000
00000000 ooDOoooooooooooogn:
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ooo O ooon
ooo
$% n/a 0d %0000on
$C int cOooooooboboooooon
%d int CO printf("sd™) OOOODOO
Su un- CO printf("su") ODOOODOO

signed

int

$1d long CcO

printf("sld") 000000

$1lu un- CO printf("slu™) DOQOQOOO
signed
long
$zd Py_ssize (C O printf ("$zd") O0OO0O0O
$zu size_t CO printf("%zu"™) OOOO0O0O
%1 int CO printf("si™) 0OOGOOO
P int CO printf("sx") 0OOODOO

o\
@]

char* nll 000000 COOOOO

o\
o]

oo

void* cOobOob 1edblb0Od printf("sp") UOOOO0OODOOOOODOO
Uo0oobo00D printf 000000000 0O0O0O0O0O0O0O ox0OOOO

oobooboooogoo
oooobooooboon

gbobooooboooboobooboobooobooooooooboooo

PyObject* PyString_ FromFormatV (const char*format, va_listvargs)

Return value: New reference.
PyString_FromFormat () 0000000000000 DOOO0OODOOOOODOOOOOOO

Py_ssize_t PyString_Size (

PyObject*string)

obooobouobon seing0O000D0OO0OO0OO0O0OCOOODODOOOODO25000:00000000
Oint00000000000000000e640it000000O0O000O0DOOOOOOODOOODOO

gboood

Py_ssize_t PyString_ GET_SIZE (

PyObject*string)

PyString Size () DO0O0OO0OOO0O0OO0ODOOOOOOOOOOOOOOOOOOOOODO 250
O0:00000000 int000D000000DO0O00O00O0DOO64bit00O0O0O0000DOOOO0

oooobooooooaoo

char* PyString AsString (

goo

PyObject*string)

string0 000 NULODOOOOOOODOOODOOODOOODO string00000D0O0OODODOOOO
000000bbo00obO0obO0ob0b0o0bD0obU0ObO pyString FromStringAndSize (NULL,
size) J0DOO0ODO0OD0OOODODOODOOO0ODOO0ODO0OOOODOOOODDOOOOODDOO

gobooooobobon
Ostring00000O0OO
ubbOd0string U000

00000000000 stringd Unicode 10000000000000O
000000000000000000000000000000000
00000000000000 PyString AsString() O NULLOO

U0 TypeError 0O O0gggg

char* PyString AS_STRING (

PyString_AsString()

PyObject*string)
oo0od0oo0oOO00ooO0ooOoDoOoobooooOoooOoooOooDo
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0000000000000 O0;Unicode 000000000DOOOOODOOO

int PyString AsStringAndSize . .
y 1R ng tz (PyObJect*obj, char**buffer, Py_ssize_t*length)

obj OO0 NULODDOOODODOOOODDOOOODOOO buffer0 lenggh DODDODODOOO0O
O00ooooooobobo00d UnicodeDOOODODODOOO0O0O0O0O0O0O0O0DODODODOODO Unicode O
Oooooooooooboboooobbbobo0o0obO0o000ooDo00oDoO0o0DOoOn (default
encoded version) 00000 length 0 NULLOOODOOOOOOOOODOOONULOODOOO
ob0o0obOoO0O;NULOOOOOO0OO00O000000 -1 0000TypeError0000000O

buffer 0 oy 000000000 0O0O0O0O0OO0ODOOOODOODODODDODDODODOOODODODODODOOO
PyString_FromStringAndSize (NULL, size) U0O0O0O0OO0O0O0O0OO0OO0OOOODOOOOOOO
0000000000000 00O0o0b00000oO0o0b0oooOooOoobO0o0oOoooOooooooon

string 0 Unicode 00 0000000000000 string0000000000DODOOOOODOOODO
oobooooOooOoooboobooboobooDbD siMegD O OOOOOODOODOODOO
O0OPyString_AsStringAndSize () 0 -1 0000 TypeError 00 0O000OO0OOO0ODOO0O 2.5
O0D0:00000000Ilength000 int »000000000O0O0DOOODOOO0O640it00O0O
00000000 O0D0o0ooooooooooooo

void PyString Concat (PyObject**string, PyObject*newpart)
0000000000000 *tring00000 newpart 0000 string000000;000000
O0D0o0bO0o0o0oobO0ooooog sting0O00O0ODOOODOOODOOODOODOOOODO
000000000000 string 000000 ODOODODOOO*ting 000 NULLOODOOOO
0;,00000000000DO0bOoOooOoa

void PyString ConcatAndDel (PyObject**string, PyObject*newpart)
0000000000000 *tring0 0000 nrewpart 0000 string 00000000 O0OOOO
0000000 rewpart 000000 O0OODOOODOOO

int_PyString Resize (PyObject**string, Py_ssize_tnewsize)
“0000”0000000000000DO00DO00DO0DO0OD00OD0DOO0DOO0DOODOODOODOODOOnDn
oooobooooobooboooOo;0b0oob0obooooobo0ooDoboOooDOobDboOooDOoDo
o0b0o0oobooOOoooOo0o0obO0oobOOoOoobo0oooO0ooDOooobOOooboDOoooDOoOo 1000
g00OoO000O00bOO0O0bOO0o0bOoO0bOoOOoOgooOOobOooOoOoOObOoOobOoOooDbOoODo
000 @oo0o0oooooooooooooooooooO)yooooooooooooooo
00000 *»smmng 00000000000 0ODOODOOOOODOODOO oDbOOOO0O; *string 00O
goooboO0ooOOobOo0oO0DO0OobOO0bOO0bOo0obOO0bOOoU0ooOOobOoOoOOobOoOobDOoDOoDbo
*string 00 0000000000000 0O0O0O0O0ODOO *ringd NULLOODOODOOODOOODO
00000 -10000000000025000:00000000 newsizeOOO int0O0O0O0O
O000DOO00O0O00OOoboob e4bit00ooOobo0oooOobOoboboooobooooobobo

PyObject® PyString_Format(PyObjcct*format, PyObject*args)
Return value: New reference.
0000000000000 formatd args0000O0DDO0O format % args000000O0OO0O
Oargs0O00OD0O0OD0OODOOOOODOOO

void PyString_InternInPlace (PyObject**string)
00 *string000000000DO (intern) 000000 PythonOOOOODOOOOOOOODODODO
000000000000 00000*»sring* 000000000000 OCODOO0OOO0OOODOO
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ooboooood *»smng0 00000 @HOODOOO0ODOOOO0OOOOODOOODOOOOOOODOO
ooboooooboooooboooooboboooooboooooooooobooooH)o@o:-00
ob0oobobooob0oobooo0obotbo0oo0b0ob00oOobOobog (reference-count-neutral)
ubobooboobo;oobobooboobooobobooobooboob0ooboooboOobooOonoOoDn
gboooboooobooboooobooooooboooooboaoon)

O00: 00000 3x00000000 PyBytesDODOODOOOOODOO

PyObject* PyString InternFromString (const char*v)

Return value: New reference.

PyString_ FromString () 0 PyString InternInPlace () D000O0O0OOOOOOOOOO
00doodpDoooodoooo0o0dooooob0boooooDooooboooDoooooonoa
000 ¢ooooOoo»)ooooooono

U00: O00003x00000000 PyBytesDOOOOOOOODOOO

PyObject* PyString_Decode (const char*s, Py_ssize_tsize, const char*encoding, const char*errors)

Return value: New reference.
size000000D00OC0O0O0O0OO0ODOQO sO encoding0 0000000000 codecOOOOODOO
0000000000000 00d encodingd OO errors 0000000 unicode() DOODOO

0000000000 0oD0bOo0bO0dnd codec0 0000 Pythond codecOOOOODOO
O000D00Ocodec00000O00O0O0OOONULLOODOOD

U00: O00003x00000000 PyBytessDOOOOOOOODOOO

ObobOO025000:00000000 sizeO00 int 00000000 OO0OO0DOOOOO
e4bit 0D 0000 DO0O0OO0O0OODbOObOOODOobOoooboOog

PyObject* PyString AsDecodedObject (

PyObject*str, const char*encoding, const char*errors)
Return value: New reference.

OOO0ODODOD0ODO0O00 encoding0 0000000000 codee000000000OPythonOODODO
OO0000OD00D encoding000 errorsU0000O0O encode() 000O0O0DDOODOODOO

O000000000000000 codecOO0OOOPythonO codecOOOO0OOOOOOOOOO
codec0OO0OO00OODOOOOONULLODOOOOO

Udd0: OD00003x00000000 PyBytesDOOOOOOOODOOO

PyObject* PyString_ Encode (const char*s, Py_ssize_tsize, const char*encoding, const char *errors)

Return value: New reference.

size0 000000000 charOOOOO encoding0O0 000000000 codecOOODOO0O
O0D00OPythonO0OOOODOOODOOO encoding0O0O errors000000 encode () OOO
00000000 b0o0b00bO00bobOoOobbOOnd codecOOOOO Python O codec OO
00000000000 O0codecO D000 0OOOOOODONULLOOOOOO
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Ud0: O00003x00000000 PyBytessDOOOOOOOODOOO

oopoog25000: 00000000 sizeU0O0O int0000O0O0OO0ODODOOODODODOOOOO
64bit 10 0000000000000 0O0D0O0OD0O0OOO0OOO
PyObject* PyString AsEncodedObject (

PyObject*str, const char*encoding, const char*errors)
Return value: New reference.

000000 encoding0O0ODO0OO codecO0 000000 OODOODOOODOOOOOODODOO
O PythonOODOODOOOOOOODOOO encoding0O0O errors 00000 encode() OOOO
000000000000 0000O0DO0DO0O00000 codecdOOODO Python O codec 0O O
000000b00O00O0codecOOO00O00OO0OOOOONULLOOOOOO

O00: 00000 3x00000000 PyBytesDOOOODOOOODO

7.3.3 Unicode J 0 00000 codec

Unicode OO OQOOO

Unicode O

000 PythonO Unicode DO0OODOOOOODOONO UnicodeOOOODOODOODO:

Py_UNICODE

0000 Unicode 0O (Unicodeordina) D00 000000000 DOOODOPythonOOOOOODOO
OO0PythonOODOOOODOOODOODO py_UNICODEOOO 16-bit0 00000 Unicode O OO
000 uCcsS20000000UCS400 PythonOOODODOODOODOOODODO(M@OODOO Linux
0000000000000 uUCs400 PythonOOODOOOO)UCS4000000 Py_UNICODE[O
32-bit 0000000000 UnicodeUOOO UCS4000000Owchar_t O000OOODODO Python
O Unicode DODOODOO0OOOOODOODOOOOOOODO Py_UNICODE O wchar_t O typedef O
0000000000 bOo00obOOo00oU0O0obOooOOooObOObDOoOOoOoDOoDOOOobDOobDOon
0000000000 Py_UNICODE 0 unsigned short (UCS2) 0 unsigned long (UCS4)0O
typedef 00O O0DOO0O0OODOODOOO

UCs20 UCS40 Python OO OOOOOOOO0OOODOODOOOCOODOODOOOOOOODOODOOOOO
oboooooboooboobobooobobooooobobooo

PyUnicodeObject
00 PyObject OOOODOODO Unicode DOOODOODOOOOOO

PyTypeObject PyUnicode_Type
OO0 PyTypeObject OOODOOOOO Python O Unicode OO0 OOOOOPython OO DO ODOODO
unicode O types.UnicodeType UOODODOODOOOOOO

OO0 APIODOOD0OO COD0OODOOUnicode 0000000000 ODOODOOOOOOODODOODOO
goooboooobooood:
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int PyUnicode_Check ( .
PyObject*o)
o0 Unicode DOOOO Unicode DO D O0O0OO0OODOO0OO0OOODOOOOOODOOOOOOO0O 22
O0d0d:00000b0000o00ooooooboon.
int P i heckE
int PyUnicode_Chec xact(Py Object*o)
o0 Unicode O0O0O0000O0 UnicodeOOOOODOO0OOOO0OOOODODOOOOOOODOOOO
022000.
P i t PyUni de_GET_SIZE
y_ssize_t PyUnicode_ ' (PyObject*o)
0000000000000 000 o0 PyUnicodeObject DOOOOOOOOO (OOOOOO
gohooooo 25000 0000000000 int00000OO0O0O0OOO0OO0OOOoOoOa
64bit 00000000 OO00O0O00O0O0O0O0O00O00O0O0O00O0O00O00O00OO0O
Py_ssize_t PyUnicode_GET_DATA_SIZE (Py Objecto)
doooooooooboboooobbbbobd0000Odn o PyUnicodeObject DO OOO
00000 @OooooooooO)yooooo25000:0000000000 int00O0QO0O0O
00000000000 64bit0 000000000 OODOO0O0O0OOOOO0OO0OOOA0
Py_UNICODE* PyUnicode_AS_UNICODE
I yonieodeSo- ‘PyObjecto)
000000000 py_uNICODEOOODODOOOOOOOOODOOO oO PyUnicodeObject O
00000000 @oooooboooHd
t char* PyUnicode_ AS_DATA
const char* PyUnicode_AS_] (PyObject*o)
dodoooooooooooooboobbOoodn o PyUnicodeObject OO OOOOOO
O @oooooooo)o

int PyUnicode_ClearFreelist ()
freelist0 000000000000 OOOO0OOOOOOOOOOO0OO26000.

Unicode DO O OOO0O

Unicode U0 O0OO0DOO0ODOOODOOOO (characterproperty) DO OO OO0OOOOOO0OOOODOOODOO
ooboooooOoobOoobOooboboooooooon pythonO0O00OO00D0OOOO0OO0COODOOODOO
cooooogo

int Py UNICODE_ ISSPACE
ey — ‘py_UNICODECh)

ch0O0O000D0OO0O0O0ODOOO 100Dbo00O0DO0OOO

int Py_ UNICODE_ISLOWER
EEy— — ‘py_UNICODECh)

ch0O0O000D00O00O0DOO 10000000000

int Py_ UNICODE_ISUPPER
Y - ‘py_UNICODEch)

ch0O0O000D0000O0D0O0 10000000000

int Py UNICODE ISTITLE
ey — {py UNICODECh)

chO0O0O00000000 (titlecasecharacter) 1D OO0 0000 1000 0000000

int Py UNICODE ISLINEBREAK
Y — (py UNICODEch)

ch0O0O000000O0O0O0O0O0 1000b0o000O000OO
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int Py UNICODE ISDECIMAL
Y- = {py UNICODEch)

chO 100000000000 O0DOOO 100D o0ODOODbO

int Py UNICODE ISDIGIT
Y- = ‘py_UNICODECh)

chO0200000000000000O0 10000000000

int Py UNICODE_ISNUMERIC
Y- - {py_UNICODEch)

ch0O0O000DO0O0OO0ODOObO 100D obODbObO

int Py UNICODE_ ISALPHA
mEEy— — ‘py_UNICODECh)

ch0O0O000D0OO0O0O0O0ODOO0OO0O0OO0O0DbO1000o000O0O0DODO

int Py UNICODE ISALNUM
mEEy— — ‘py_UNICODECh)

ch0 00000000 ODOOO 100Dbo000DO0ODOO
o0 APIOOO0OO0OO00O0O00C0O0O000000DbO0O0:

Py UNICODE Py UNICODE_ TOLOWER
Y- Y- = (py_UNICODEch)

chO0000000000000000O0

Py UNICODE Py UNICODE_ TOUPPER
Y- Y- — (py_UNICODEch)

chO0000000000000000O0

Py UNICODE Py UNICODE_ TOTITLE
Y- Y- - (py_UNICODEch)

ch0O0O0O0O0DOO0OoOoOooOOobooobooooboog

int Py UNICODE TODECIMAL
Y- — (py UNICODEch)

chO 1000000OooOOobooooobobOooooobooD -1b0oboooobobooobooo
gooooooo

int Py UNICODE TODIGIT
Y- - ‘py_UNICODEChH)

ch0000200000000000000000D00000 -1 000000000 ODODODODOO
ooooooo

double Py UNICODE_ TONUMERIC
oubteEY— - ‘py UNICODEChH)

ch double 00000000000 O00DOO0O0O0OO -1.0000000000000000ADO
oooooo

Plain Py_UNICODE

Unicode 0000000000 OOOUnicode 0000000000000 DODODOODOOOOODOOD
oooooooo APIODOO0OO0OO0O0O0O:

PyObject* PyUnicode_FromUnicode (const Py_UNICODE*u, Py_ssize_tsize)
Return value: New reference.
size00000000O0O0ODO Py _UNICODEOODOOO OO Unicode 0OODOODOOOODOODODO
O NULLOODDOOOODODODDODOO0O00D00ooDoo0o0ooooooooooooooooo
00000000000 DO0O00DO00000DO000000O0000ODOO00000oo0oOoDOoOooDa
NULLOOODODODOOOOODODODOODODODOODOOO0ODbOOoOOoooOOooboooobooooon
O Unicode 0000000 0D0OO00ODOOODO wONULLOODOODOOOODOOODOO25000:0
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OO00D0000 size000 int 00000000000 O0DO0O0OO0O064b1t00000O0O0OODO
OooooOooooooOooooooo
Py_UNICODE* PyUnicode_AsUnicod
Y- yrhicode _As¥nico e(PyObject*unicode)
Unicode 00 000O0000O0DOO py UNICODEOODOOODOOODOODOODOODOOO
unicode [ Unicode U000 O0O000O0O0OO0 NULLODOODOO
P ize_t PyUnicode_GetSi
y_ssize_t PyUnicode_Ge lze(PyObject*unicode)
Unicode 00000000 DO0OOOOOOO0ODCOO25000:0000000000 intD0OO
O000oDoO0o0ooDoogb ebitJ 00O 0OO000DOO0OO0ODODOOODOOOOODOODOOO
PyObject* PyUnicode_FromE dedObject
yibjeeln FyTindcode _fromincode Jee (PyObjecl*obj, const  char*encoding, const

char*errors)
Return value: New reference.

O0D00DbO00D0O0Db0O0DbO0O0bD0o0bDOOd obj UnicodkeD DO OODOOODOODOO
boooboooobooboooooooo

obooobOoobooooboooon:

O0000000 char O0OO0OO0O0DOOOO0O0DOOOOO0O0DODOO encoding0DDOOOOO
ooboboobobobodberror00000000O0DOOOO0DOOOODOOOODOOOODONULLOODOO
obooobooooboobooooo(@woooboooooooboon)

0000 Unicode D OOOODO0OOODOODOOODO TypeError 00000000000

OO0 APIOOO0OCOCOOODOODOODO NULLOOOOODOODOOOOOODOODOODOODObOO
0000000010000 (decreh)DO0O0DOODOODOODO
PyObject* PyUnicode_FromObject (PyObject*obj)
Return value: New reference.
PyUnicode_FromEncodedObject (obj, NULL, "strict") UUOOUOODOOOOOOOOOOO
0000 Unicode 00DO0O0O00OD00OD0OO00ODOODOOOOODOOOO

U00000000 wechar_ t 0000000000000 weharhOOOOOODOODOOOPython OO
0000000 wchar_t 0000000000000 O0DOO0DOOOODOOOOOOOPythonODO O
Py UNICODEODDOODOOOD wechar_tO00OD0O0D0OO0DOOD0DOODOO

wchar t0 OO0

wchar_t 0000000000000 0O00O0O0O wchar_tOOODO:

PyObject* PyUnicode_FromWideChar (const wchar_t*w, Py_ssize_tsize)
Return value: New reference.
sized wchar_t 0000 wODO Unicode 0O0OOOODODOODOOOOOOO NULLODODO
0000000 25000:00000000 sizeO00OD0 int00000D000O0OOOODODOOO
O064bit 0000000000 DOODOODODODODODOODOON

Py_ssize_t PyUnicode_AsWideChar . S . .
y- -5y - (PyUmcodeObJect"‘unzcode, wchar_t*w, Py_ssize_tsize)

Unicode 0000000000 wechar_t 0000 wDOODOOOOOOOOO size00 wchar_t O
obO@oobooboboboboboboO)boobooooboobobOO wehar_td0Ooo0OoOOoOODODOO
obooob00-1000000wchar_t0O0O00o0-00000000DOOOOOODODOOO
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ooboooOooboooboobbooooo0o0oobo0o0obo0o0bO00 wehar_t0OooQo o0-00O0O
obooooOobOobooOo25000:00000000 int00O00 size000 int 000000
gooobooooboo edbitd0oooobooooooboooobooobooooobo

0000 codec (built-in codec)

Python OO DDOOOOO00DOOOO0COOOOO codecOODOOOO0ODOOODODOOO codecOOD
obooooOoboooooboobon

OO0 APIOOODOO encoding U errors U0 D000 000O00OD00O0ODOO0ODOOODOOODOOOODOO
O Unicode 000000000 0DOOO0O0DDO unicode() 0OODOOOODOOOOODOOOOOD
goo

encoding 0 NULLODOUOUOUOOOODDOOOODODODODOODOOO ASClIOOOOOoOOoDOOooOooooooon
0000000000000 unoOg py_FileSystemDefaultEncoding
000000000000 0D0000000DO0O00D00000000O00DO00O0:0000b000DOon
000000000 oOOooo0o0obOOoDo0bOOoDoobOooDoobOooDoooOoo@oooobOooan
setlocale 10 OO0 O0OOOO)ODODODODOOOoOoog

errors DO ODO0OO0OO0O0O0ODODODOO NULLOOOOODOOONULLODODOOOOOcodecOOOOOO
000000000000 00000000o0ono0o0dgd codeeDOOOODODODOOOODODOO “strict”
(ValueError 0 O)oooooooad

OO0 codec000DO0O0DOOO0DOOOO00OD0OO0OO0O00O0DO codecOOO0O0ODOOOODOOOD
oboboobOOobooooobooooboboooooboooonbon

0O codec

OO0O00D0 codecO APIODO:

PyObject* PyUnicode_Decode (const char*s, Py_ssize_tsize, const char*encoding, const char*errors)

Return value: New reference.

O000000o0o0ooooooO0O0Ob0O00d size0 000000 sO00OOOO Unicode OO
00000000000 encodingO ervors 00000000 unicode) DO O0DOO0DOODOOODOO
O0000000000 codecOOOOOPythonO codecU DO DODOOO0DOOOOODOOCcodecOO
0000000000 NULLOO00D0O00000D025000:00000000 sizez000O int
0000000 000ooo0o0oo0ebitD 0000000 ODOOO0ODOOO0OOODOOOO
ooo

PyObject* PyUnicode_Encode (const Py_UNICODE*s, Py_ssize_tsize, const char*encoding, const

char*errors)
Return value: New reference.

size000000000O0O py_uNICODEOOOOODOOOODOOO PythonOOOODODOOOODOO
OO0 00Oencoding 0O 0O errors 0 Unicode O encode () D0 OOOO0OOOOODOODOOODOO
O000000Db00000 codecOOOO Python codecD 0O DOOO0DOOOOODO OO codec
000000000000 NULLOOODOO000DO00025000:00000000 sizeO0O0O
int000000000000D000000 640it0 000000000 DOOO0DOODOODOOODOO
ooooo
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PyObject* PyUnicode_AsEncodedStrin
YRl Y - g(PyObject*unicode, const char*encoding,  const

char*errors)
Return value: New reference.

Unicode U0 O0OO00O0O00O0OOOOODO0O0ODOO PythonODOODOOODOODOODOODODO en-
coding 00 0 errors 0 Unicode OO encode () U0 O000DODO0OO000ODOOOOOODOODOO

00000000 codece0O0OODO PythonO codece DO O OOOOO0DOOOOOOcodecOOODOO
oooooobANULLODOOO0O0

UTF-8 Codecs

000 UTF-8codec D APIO O :

PyObject* PyUnicode_DecodeUTF 8 (const char*s, Py_ssize_tsize, const char*errors)
Return value: New reference.
UTF80000O0O00ODDO sizeOO0OD0OOODO sO0 Unicode 0O0O0O0DOOODOOODOOOCcodec O
00000000000 NULLOODODODOOO00DOO025000: 00000000 sizeO0O0O0

int 0000000000000 000DO ebit0 0000000 0ODO0O0ODO0O0OO0O0O0O0ODOO
googd

PyObject* PyUnicode_DecodeUTF8Stateful (const char*s, Py_ssize_tsize, const char*errors,

Py_ssize_t*consumed)
Return value: New reference.

consumed 0 NULLOOOO PyUnicode_DecodeUTFS8 () OODOOO0ODO0OOOOOO consumed O
NULLOODOOOO PyUnicode_DecodeUTF8Stateful () DO ODOOOOO UTF-800O0OOO
0000000000000 0DO00D0D0oo00oo0oooDOoDOo0oooO0ogg consumed
00000000000 24000.0000025000:00000000 size00O0O intO0O
O00000000o00ooooDeebitD 00000000 0DO00O0O00O0ODOO0OOOOODOOO

PyObject* PyUnicode_EncodeUTF8 (const Py_UNICODE*s, Py_ssize_tsize, const char *errors)
Return value: New reference.
size000000000O0O0O py_uNICODEODOODOO UTF8SOODOODOODOO PythonOODODO
0000000000000 codec0OO0O0DOOOOOOOONULLOODOOOOOOOOO 250
00:00000000 size00O0 int 0000000000000 OD0O0O0OOG4bItOOOODOO
Oo0o0ooOooooooooooooooog

PyObject* PyUnicode_ AsUTF8String (Py Object*unicode)
Return value: New reference.

UTF-80 Unicode 0000000000 DDDOOOOO PythonOODODOOODOODOOOOOOO0OO
000000 “trictO00Ocodec0 00000000000 NULLOOOOOO

UTF-32 Codecs

000 UTF-32 codec APIO OO

PyObject* PyUnicode_DecodeUTF32 (const char*s, Py_ssize_tsize, const char*errors, int*byteorder)
UTF-32000000000000000000 size0000000000OUnicodeC 0000000
O0000Oerrors0 (NULLODOOOO)OOOOOOOOODOOOOOOOOOOO “strict000O

byteorder 1 NULLOOUOOOOOOOOOOOOOOODOOOOODOOOOOOODOOOOO
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xbyteorder == -1: little endian
~byteorder == 0: native order
+*byteorder == 1: Dbig endian

sbyteorder 0 00000000000 400000000000000 @GOM)OO00OOO0ODO
o000 BOMOODOOOODOOOOOOOOBOMOOOO uwnicodke 00000000000
*byteorder ] -1 0 10000000000 BOMOOOOOOOOOOOO

O00o00bO0bO0bDOobOOobOobDOoDooooobo0oooOooobOong *byteorder 1O O0OO
goo

narrow build OO O OBMPO O OO0 OO0O0OOOO0OOOOOODOOOOODOOOOOO
byteorder 1 NULL O OO 0O codec 0 nativeorder 10000 0O0OOO
codec00O0O0000ODOO0ODOONULLODOOODODOODOODO260000.

PyObject* PyUnicode_ DecodeUTF32Stateful (const char®s, Py_ssize_tsize, const char*errors,

int*byteorder, Py_ssize_t*consumed)
consumed 1 NULLO O OO PyUnicode_DecodeUTEF32 () DO UOOOOOOODOOOO consumed

O NULLOOOOOO pPyUnicode_DecodeUTF32Stateful () 00000000 @GO0O0OOO
00o0oooooooooO)UTE32000000000000000000000000000O00O
000000000000 000000000 consumed 0000000000000 26000.

PyObject* PyUnicode_ EncodeUTF32 (const Py UNICODE%*s, Py_ssize_tsize, const char*errors,

intbyteorder)
s0O Unicode 0000 UTE32000000000000 PythonO bytes 000 O00OD0ODOOOO0O

uoobOoboooobobooooobobooobooboon

byteorder == -1: little endian
byteorder == 0: native byte order (BOM OOOOO)
byteorder == 1: Dbig endian

byteorder 1 00000000 OOODOO UnicodeBOMODOO (U+FEFF) 00000000 OO0O0O
200000000000 BOMOOOOOOOOOODOO

Py UNICODE_WIDEOOUOUOOOOOODOOOOOODOOOOOO 100000000000D0A0
ooogd

codec00O0O00O0ODOO0OOONULLODOOODOODOODO26000.

PyObject* PyUnicode_AsUTF32String ( . .
PyObject*unicode)

00000oo0oobo0oog uUTE3200000000000 PpythonODODDOOODOOOODODOO

OO0BOMOOOOOO0O0O0O0O0O0O00O0O0000 “strict’000codec000000O0O0O0ODO0O

NULLODODOOOOOOODOO26000.

UTF-16 Codecs

000 UTF-16 codec 0O APIODO:

PyObject* PyUnicode_DecodeUTF16 (const char*s, Py_ssize_tsize, const char*errors, int*byteorder)

Return value: New reference.
UTF-16 0000000000000 sO0 size0000O0O0OODOOOOODOO UnicodeDODOO
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O0O0O0O00OO0Derrors0 (NULLOOOOO0)OOOO0O0O0O0O0O0O0O0DODOOODOOOOO “strict”
ooo

byteorder  NULLOOOUOOOOOODODODOODOOOOODODODOOOOO (byte order) O
obooobooboooood:

~byteorder == -1: little endian
+*byteorder == 0: native order
xbyteorder == 1: bit endian

*byteorder 0 00000000000 200000000000000 BoM)oOoooooO
oboobDOBoMUOOOOOODOOOOOODODOOD BOMOOOO UnicodeODOODODOOO
O000Oxbyteorderd -1 0 10000000000 BOMUOOOOOOOOOOOO@ODO
\ufeff O \ufffedO0O000O0O00O0OO0O0O0O)

ob0obo0obO0obOobOobOobOoDoDoooooo0oooooOobOong *byteorder 10000
goo

byteorder 1 NULLOUOUOO codecO0 000000000000 ODOOOOOOOO

codecUDOODOODODOODOODANULLOOODOOODODOOO25000: 000000080 size
O00 int000D00000000000000064bit0000000O00O00O0ODODOOODOOO0OO
oooobooo

PyObject* PyUnicode_DecodeUTF1l6Stateful (const char®s, Py_ssize_tsize, const char*errors,

int*byteorder, Py_ssize_t*consumed)
Return value: New reference.

consumed 0 NULLO OUOO PyUnicode_DecodeUTF1l6 () DOOOOOODOOODONO consumed [
NULLOOOOOO PyUnicode_DecodeUTFl6Stateful () DO0OOOOOO UTF-160000
@Oo0o0DbOo0000OO0O0o00bO0oO0o0bOO0O0oO0O)y0OoOoODODDOOODODDOOOOoODOOOOoODOOoOOoOoooO
00000000000 00D0O0D0000d consumedD 0000000000 24000.00000
25000: 00000000 sizeOOO int 00000 consumed 100 int « 00000000
O0oooooooboedbit0D 0000000 OODOOO0O0O0O0OODOODOOOOOOOO

PyObject* PyUnicode_EncodeUTF16 (const Py_UNICODE%*s, Py_ssize_tsize, const char*errors,

intbyteorder)
Return value: New reference.

sO0 Unicode OO0 UTF-16 0000000000000 000O PythonOOODOOOODOODO
gboogbooboobooboooboboboobooboon:

byteorder == -1: little endian
byteorder == 0: native byte order (BOM OODODOO)
byteorder == 1: Dbig endian

byteorder 0 0000000000 O0O0O0O0O0OOO UnicodeBOMOOO (U+FEFF) 0000000
ooooboooobooBoMOOoOoOoooOoooOonDg

Py UNICODE_WIDEOUOUOODOOOOOOOODOO py_uNICODEOOOODOOOOOOOODODOO
Ub0o0obO0o0O00dPy UNICODE WIDEOOOUODOOOOODOODOO py_UNICODE OO UCS-2
ooooboooooboon

codecUDOODOUODODOODODANULLOOODOOODODOODO25000: 00000000 size
O00 int000D0000000000000064bit0000000O00O00OODODOOODOOO0OO
ooooboooo
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PyObject* PyUnicode_AsUTF16Stri

yobjeett Fyntcode a8 rlng(PyObject*unicode)
Return value: New reference.
000000000000 UTF-16000000000 PythonOOOODOOOOODOOOOOD BOM
O000D000000DO0O0O0O00 “srict"d 00 codec0O0O0DOODOOOODOONULLODOO

ooo

UTF-7 Codecs

000 UTF-7codecd APIOODO

PyObject* PyUnicode_DecodeUTF7 (const char*s, Py_ssize_tsize, const char*errors)
UTF-7000000000 size0000000 sO0D0O0O0O0O Unicode 0OOOOOOOOOO
OOcodec00000O0O0O0OOOONULLOOOOOO

PyObject* PyUnicode_ DecodeUTF7Stateful (const char*s, Py_ssize_tsize, const char*errors,

Py_ssize_t*consumed)
consumed 0 NULLOOOO PyUnicode_DecodeUTF7 () DDOOOOODODODODODOO consumed O

NULLOODOOOOOOOODOOO UTEF-7base-64 0000000000000 O0O0O0OOOOOO
O00oo0Do0obo0ooboobOoooonouDOog consumed 0000000

PyObject* PyUnicode_EncodeUTF7 (const Py UNICODE*s, Py_ssize_tsize, intbase64SetO,

intbase64WhiteSpace, const char*errors)
000000000 py_uNICODEOOOOO UTF-7000000000OPythonO bytesOODODOO

O0000000O0codec0DOO0OODOOOOODONULLOODOOOO

base64Ser0 DO 0O ODOODOOO “SetO” 00 (DO0OO0OOO0OODODOOODOOOODOOD)O
base-64 0 0 00 0O O OO0 base64WhiteSpace D0 DD O0O0DDOO0O0DO0OOO base-64 000000
OO00Python O “utf-7"codec D00 O ODOOO0OOOOOOOOODOO

Unicode-Escape Codecs

000 “Unicode Escape” codec 0 API OO :

PyObject* PyUnicode_DecodeUnicodeEscape (const char*s, Py_ssize_tsize, const char*errors)
Return value: New reference.
Unicode-Escape D0 0O OOO00ODO sizeDODOOOD0OO sO0 Unicode DODOOOOOOOODOOO
codec OO OO0D0OOODOOONULLOODODOOOOODOCOO25000:00000000 size
OO0 int 000000000000 0000006bitODOOO000000O0ODODOOCODOOOOO
ooooooog

PyObject* PyUnicode_EncodeUnicodeEscape (const Py UNICODE*s, Py_ssize_tsize)
Return value: New reference.
sizz 00000000000 py_UNICODEOOOUODOO Unicode-Escape 0 00O DO OOO Python
O0D0O00O0O00CO0O0O0O0O0O0O codec0OO00ODOOODOOOOONULLOODOOOODOOO
025000:00000000 size000 int0000D00O0OO0OOOOOOOODOO 64bit0O0O
Oo00o0ooooooooooooooooooooon

PyObject* PyUnicode_AsUnicodeEscapeStrin
YRl yend - * P * g(PyObject*unicode)

Return value: New reference.
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Unicode-Escape [0 Unicode 00000000 0ODOO0ODOOOOO PythonOOOOODOOOOODO
00000000000 “strict000 codec0DO0OO0O00DOOOOONULLOOOOOO

Raw-Unicode-Escape Codecs

000 “Raw Unicode Escape” codec 0 API O O:

PyObject* PyUnicode_DecodeRawUnicodeEscape (const  char*s, Py_ssize_tsize, const

char*errors)
Return value: New reference.

Raw-Unicode-Escape D0 0O O00OO00ODO sizeODOOOOOD sO0 Unicode DO0OO0O0O0DDOOO
OOOcodecO0O0O00D0OO0OOOOOONULLOODOOOOODOOO25000:0000000
Osize0O0O0 int00000O0OCOCOODOCDOOOOOGbItOOOODODODOODODOOOOOO
Ooo0ooooOoODoDO0Oo

PyObject* PyUnicode_EncodeRawUnicodeEscape (const Py_UNICODE%*s, Py_ssize_tsize, const

char*errors)
Return value: New reference.

size00000OD0ODODOOOO py_UNICODEODOOOOO Raw-Unicode-Escape U 0O 00O 0O 0O O O Python
00000000000 000000 codece0O00O0DOOODOOO0ONULLOOODODOOOOOO
025000:00000000 size000 int00000000DDOOO0ODOOODO 64bit00
g0000O0dbO0O0obOOobOOoooOooobooogooo
PyObject* PyUnicode_AsRawUnicodeEscapeString (PyObject*unico de)
Return value: New reference.
Raw-Unicode-Escape [ Unicode 0000000000000 O0O0O0O PythonOOOOOOOOODO
OO00000DO0O0O0O000 “strict"000 codec0O00O00OO00O0OOOOONULLOODOODO

Latin-1 Codecs

000 Latin-1codecJ APIOO: Latin-1 00O Unicode 000000 256 00000000000000O0O
g260000000000

PyObject* PyUnicode_DecodeLatinl (const char*s, Py_ssize_tsize, const char*errors)
Return value: New reference.
Latin- 1 OO0 0000000 size0O0O0OO00OO sOO Unicode 000000000 DOOOO codec
000000000000 NULLOOODOO000D000025000:00000000 sizeOd0O0O
int000000000000D000000 e40it0 000000000 DOOO0DOODOODOOODOOd
ooooo

PyObject* PyUnicode_EncodeLatinl (const Py_UNICODE%*s, Py_ssize_tsize, const char*errors)
Return value: New reference.
size00000000ODO0OO py_uNICODEODODOODOD Latin-l OO0O0OOOOO PythonO O OO
0000000000000 codece0O000ODO0O0O0OO0ODOONULLOODOOOOOOOODO 250
O0:00000000 size000 int0DO000O0OO0OCODOODO0OODOOOOG4bItOOOODOO
o00O0obOo0o0O0obOOoboooooboooo

PyObject* PyUnicode_AsLatinlString (

PyObject*unicode)
Return value: New reference.
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Latin-1 0 Unicode 0 00000000000 0O000O PythonODODDODODOOOO0O0O0O0O0O0OO
O00000 “trict UOOcodec0 0 O00O0OO0O0O0O0OO NULLOOODOOO

ASCII Codecs

OO0 ASCllcodec 0 APID OO 70000 ASClIOOOOO00ODOOOOO0O0OO0OOODOOOOOD
ooood

PyObject* PyUnicode_DecodeASCII (const char*s, Py_ssize_tsize, const char*errors)
Return value: New reference.
ASCIIOOODODO0ODO size0 000000 sO0O Unicode 00000000 OODOOOcodecd
00000000000 NULLOODODOOO0O0OO0DOOO025000:00000000 sizeO0O0O
int000000000000000000 64bit0 000000000000 DOODOODOOODOO
ooooad

PyObject* PyUnicode_EncodeASCII (const Py UNICODE*s, Py_ssize_tsize, const char*errors)
Return value: New reference.
size0000000000O0O py_UNICODEOODOODOO ASCHOOOOODOODO PythonOODODO
0000000000000 codec0OO0O0DOOOOOODOONULLOODOOOOOOOOO 250
00:00000000 size00O0 int 0000000000000 ODO0O0OOG4bItOODOODODO
gooobooooobooboboooobooono

PyObject* PyUnicode_AsASCIIString (Py Object*unicode)
Return value: New reference.
ASCIIO Unicode OO O0OOO0ODOOODOOODOOOO PythonODOOODOOOODOOODOOOODODO
000000 “strict000codec0 0000000 OOODO NULLOOODOOO

Character Map Codecs

00O mapping codec 0 APIOO:

OO0 codecOOO0OO0OO0OO codecO0OOOO0O0O0O000O0OOOO0O0ODONO codecOO (ODODOencodings
U000000o0oboOodl codeesDODODOOOOODO codecOOOOOOMOOODO codecOOOODOMO
OO0000000000000 (mapping DODDOODO

U00000oO000O000O0c0b00o0b000bO000 UnicodeOOOOOOOOO (UnicodeJOOODOO
U0000)000 None(*ODOODOOOODODODO (undefined mapping)” D0 00000000 ODO0O
gboo)booooboooobooboooooao

U00000000000O0Unicode 000000000 sring0 00000000 (Latin-1000000O
U0000)000 None(*ODOODOOOODOOD (undefined mapping)”’ D0 00000000000
goHhoooooboobooboooboobooo

U000bO0000b00 _getitem () DOO0O0OOO0OO0O0O0OO0OCOOOOOODOOOOOOODOO

U0000000 LookupError U0 0000000000 OOODOODOODOODOOOOOODODLDODO
O000D0000000DO Unicode OO0 Latin-1 0000000000000 OcodecO0O000O00O0O
gboboobOobooooobobooobooboooobooooooboboooboOoobooooOoo
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PyObject* PyUnicode_DecodeCharmap (const char*s, Py_ssize_tsize, PyObject*mapping, const

char*errors)
Return value: New reference.

00000000 size0D0D0O0D0O0O sO00 mapping0000000000O0O0O0O0OO Unicode
00000000000 0Ocodec0000000000O0ODO NULLOODOOOOOO mapping
ONULLODOODOOIatin-1 0000000000000 DO00O00O0O mapping O byte 000
000000 @O:s00000000wnsigned000 int000000000O0O0DOOODOOO
Unicode DO OODO Unicode 000000000 DOODODOO)OODODOODODOODODOODOOODOOO
00 Unicode 000000

OO0 (00: mapping 0 Unicode OO DOOO0ODOODOOOO0)OOOOOOOO byteOOOM@O:
mapping0000000000O0DOO)U+FFFE “characters” D00 ByteOO O 000000000
000 (undefined mapping)”’ D0 0000000 0ODOOODO 24000: mapping 00O OO O unicode
O00000000000.0000025000:00000000 sizeO0OD int00000O0O
oboooboboooboooedbitd000oobOoo0oooobooooobooocoooono

PyObject* PyUnicode_EncodeCharmap (const Py_UNICODE*s, Py_ssize_tsize, PyObject*mapping,

const char*errors)
Return value: New reference.

size0000000O0DO0OQO py_uNICODEOOODODOO mapping0 00000000 0OOOOOOO
O0000O0Q0PythonOOOOODODOOODOOODOOOOOC codecOODOOODOOODOOO NULL
00000000000 25000:00000000 size0D00 int000O0D0OOOOOOOOO
00000 e4bit0 0000000000000 0O00ODOD0O00ODDOOOO

PyObject* PyUnicode_l-\scharmapstring(Py Object*unicode, PyObject*mapping)
Return value: New reference.
Unicode 0000000 mapping 00000000000 0DOO0ODOCOOOOOODOOO Python
000000000000 00000000000 “strict’000 codecO0O00O0OO0OODODOOO
NULLOOOODOO

000 codec APIO Unicode 00O Unicode DO O0O0O0O0O0O0O0O00O0O0OOOOO

PyObject* PyUnicode_ TranslateCharmap (const Py UNICODE*s, Py_ssize tsize, PyOb-

ject*table, const char*errors)
Return value: New reference.

0000000000 py uNICODEOODOOOODOOOOODDO wble0OO0DO0OO0OODOOO
00 Unicode DO0OODOO000O0O0OOcodec0 00000000000 NULLOOOODODO

OO000000 table 00O Unicode DO0DOOO0OOMO Unicode DO0DOOODOOOOO NoneOODODO
gboOO0O@WoneDOODOOOOODOODOOOOO)

vbdbobobobdobobobobdobodgl _getitem () UbOoboOoOobOobOOO;00O
o0boob0oo0oooboooboobo0oo0oob0oooo0o0bO0o0D000Og (LookupError O
ooooooO)ooooboooooooooooooooobooooooDoobooDboOooOog25000:
O0000000 size00D0 int 000000000000 0O0OODOGGIOOO0O0OOO0OO
ubodgboogboobooboooon

OO0 MBCScodec APIOOO0ODO codecODODODOO0OO0O0 WindowsDOOOOOOOOOOODODOD
O Win32 MBCS OO OO (Win32 MBCS converter) D D 000000 MBCS(O OO DBCS) DO OOODO
obo0ogo (lass)yDOO0D0D0OO0OOOOOODOOOOODOOODOOOOODOOOOODOOOO0ODbOOO0DbO
OO0D0O0O0D00O00D0 (targetencoding) U0 codecD 0D DO OODOO0OODOOODOOODOOOODOOODOO
goo
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MBCS codecs for Windows

PyObject* PyUnicode_DecodeMBCS (const char*s, Py_ssize_tsize, const char*errors)
Return value: New reference.
MBCSOOODOOOOOO size0O00OD00O sO0 Unicode 0O0O0OO0OOOOODOOOcodecd
00000000000 NULLOODO0OD00000025000: 00000000 sizeO0O0d

int00000000D00O0O00000DO06bit00D0O0OO00O0O0DOOOOOODODOOOO
ooood

PyObject* PyUnicode_DecodeMBCSStateful (const char*s, intsize, const char*errors,

int*consumed)
consumed 0 NULLOODODO PyUnicode_DecodeMBCS () DOOOOOODO OO consumed O NULL

O000D00 pPyUnicode_DecodeMBCSStateful () OOOOOOOO0O0O0ODOODOOODOOODOO
O00000000000 consumed 0000000000000 0O00O0OCDOOODOOO25000.

PyObject* PyUnicode_EncodeMBCS (const Py_UNICODE*s, Py_ssize_tsize, const char*errors)
Return value: New reference.
size0000000D00O0ODO py_uUNICODEOODOOOO MBCSOOOOODOOO PythonODOODO
0000000000000 codec 0O 00ODO0O0O0OOOOONULLOODOOOOOOOODO 250
O0:00000000 size000 int0DO000OOO0OCODOOOOODOOOOG4bItOOOODOO
g0o00bOo0o0O0obOOoboooooboooo

PyObject* PyUnicode_AsMBCSString (PyObject*unico de)
Return value: New reference.
MBCS O Unicode 0000000 0DOOO0ODODODOOO PythonOOOOODOODOOODOOOODOOO
000000 “strict 0O00codec 00O 0O0ODOOODOOOO NULLOOODOOO

Methods & Slots

OOoOoOoooooooooo (slot function)

OO0 APIO Unicode D0 DO0ODOO0DDOO0ODOOOODOO@MOOODOOODOOOOODODOOOD
OO0)oOoOoODOO Unicode 000000 DOOOODOOOODOOOOO

gboooboobooboobooboobonNLLODD -1 000000

PyObject* PyUnicode_Concat(PyObjeCt #left, PyObject*right)
Return value: New reference.
0000000000000 00 UnicodeJOOOOODOODOO

PyObject® PyuniCOde_Split(PyObject*s, PyObject*sep, Py_ssize_tmaxsplit)
Return value: New reference.
Unicode 00 O00O0000O0O0OOQDO Unicode OOOOO0O00ODODOOOO0OOO sepd NULLOO
oooooob0oobooOoboOoOoboboOoOoOobOOoOoOobOOoOoOoOobobOOobooOoOoboOoOooDbOoOoDo
O00000 maxsplt OO0 0000000000 maxsplir OO DOO0OD0OOODOOODODOOODOOO
0000000000000 000D000000000025000:00000000 maxsplit O
OO0 int 000000000000 DO0O0000Oe4bit0 00 00D0O0DOO0O0OO0O0DOOODO
oo0ooDoOoo
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PyObject* PyUnicode_Splitli
ybee yPnicode Sp-1 lnes(PyObject*s, intkeepend )
Return value: New reference.
Unicode 00000000000 OOUnicode 000000000 0D0O0O0O0OOOCRLFOOOOO
O000D0OD0O0O0O0 keependD OODODOODOODOOOOODOOOODODOOOODO
PyObject* PyUnicode_ Translate (

PyObject*str, PyObject*table, const char*errors)
Return value: New reference.

00000000000 whle0 0000000 0O0DOO0OO UnicodeODOOOODOOOOODOO

0000000 table 00 Unicodke 0000000 Unicode DO0DOO0O000O0O0O NoneOODODO
gbdOO@WoneOOOOOOODOODOOOOO)

Uoboo00obO0ooobO0ooboo0o0ob0oOon0n0n0 __getitem () O0O0O0O0O0OOOOOO;00
o0b0o0ob0o0o0o0ob0oob0oobO0oooob0o0oooo0ob0o0bo000g (LookupError O
gooooo)boooboobooooboboboooooboooooboobooboog

errorsd codecs 1O OO OODODOO0ODOOOOOOOODO errorsd NULLOOODOOOOODOOO
ooo00oDOO0bOOoOobDOoboOoooo

PyObject* PyUnicode_Joi

yLojeet” Fytnicode . Oln<PyObject*sepamt0r, PyObject*seq)
Return value: New reference.
0000 separator 000000000000 O0O0O0O Goin)DOOOODODO UnicodeDODOOOO
ooo

int PyUnicode_Tailmatch

HtFyPnicode_fatimate (PyObject*str, PyObject*substr,  Py_ssize_tstart,  Py_ssize_tend,

intdirection)
Return value: New reference.

substr O str¥[*start:end] O O O (direction==-1000000 direction==100000)000000
ogoooO1000000000000C0 0000 OOOO0O0bOOOOODOD -1000D0O0OOO
O0025000:00000000 start,end D00 int 000000000000 OO0DO0OOO
64bit0 000000000000 DOOO0O0DOODOOOODOO

P ize_t PyUnicode_Find

y-sszetrytnicode_tin (PyObject*str, PyObject*substr,  Py_ssize_tstart,  Py_ssize_tend,

intdirection)
str¥[*startend)| OO0 substr OO0 000000000 OOOOOOOOOOOOOOOOOO direction

(direction==10000000 direction==-1000000)0000000000DO00O00O0O0ODO
ubooooooobooooboooos00b -1 00obobobobobobobobo -200
oooooo0ooooOo0ooooOo0oobooOoooOoOO0ooooDboOo 250000000000
Ostart,end D00 int 00000000000 OO00OO0CO6bitDO00O0OOOO0OODOODOO
ooooboooooobooon

P i t PyUni de_C t
y_ssize_t FyUnicode toun (PyObject*str, PyObject*substr, Py_ssize_tstart, Py_ssize_tend)

strstart:end] O subser 000000000000 0OO00OODOO0ODODOOODOOODOOOODOO
O-100000000D00025000:00000000 start,end 0000000 intO0000
000000000000 00 e4bit0 00000000000 DOODOO0DODOOO0OOODOOOn
PyObject* PyUni de_Repl
yiobject” Fylnicode_Rep a‘::e(PyObject*str, PyObject*substr, PyObject*replstr,

Py_ssize_tmaxcount)
Return value: New reference.

str 000000 substr U0 00O maxcount O replstr 0000000000 UnicodeDOOODOODO

92 070 00000000 (concrete object) 0 00
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0000000 maxcount==-100000000 subsr 000000000000 25000:00
000000 maxcount 00D int 0000000000000 00000 64bit00000000
0000000000000000000

int PyUnicode_Compare (, . \siefr. PyObject*right)
D0000000000000000D000000000000000000000000000
D000000000000000-1,0,1000000

int PyUni de_RichC
intPyUnicode RichCompare (, i o iefr, PyObjcct*right, intop)

OO0OOuwicode U0 0D0O0O000DOOOODOODOOODODODO:
NULLOOOOOOOOO0OO0O0000000
by TrueUDOUOO Py _FalseUOODOODOOOOOOOOODOOO

Py_NotImplemented OO left 0 right 0O ODODOODO PyUnicode_FromObject () O
OO000OO00O0D0O00D0DO([@O: in case the type combination is unknown)

Py EQUO Py NEOODODODOODODODO Unicode OO OO0 UnicodeDecodeError 0O ODOONO
00 UnicodeWarningOOOOOOOODOOOOODOOOOOOODOO

op000000000 Py_GT, Py_GE, Py_EQ,Py_NE,Py_LT,andPy LEOOOOODOO

PyObject* PyUnicode_F t . .

yLojeet” FyPnicoda _rorma (PyObject*format, PyObject*args)
Return value: New reference.
0000000000000 format 000 args000000000ODO;0000000 format %
args00000000D00OD0 aegs000D000O0OOODOOODOO

int PyUnicode_Contains
Y - (PyObject*conminer, PyObject*element)

element O container 0000000000000 OOOOOOOOOOOOOO

element 00000 Unicode 00000000000 DOOO0DOOOOODOOODOOOO 10
ooood

734 00000000O0O0OO

CO0O0O00OO0 PythonOODOOODOO”00D0OO0OO0O0DODO (bufferinterface)’ 00O O0O0O0O00ODO
ooboobooooboooboooooooooooboooooobooooboobooo0 caw)y00OOoo0OO
ubboogobooboobobbobboobbobobooboabooboobooboabooboban
gboooobooobooboobobooobooboobooboobuooboobooobobboo

oboobooboooboooooboobooboobooooooooboboobO arayyd0oononO
uboboboobobobuoobobobooooooboboboobaoboboobooboboobobn
gboogoobooobooboobobooboboobobooboboobooboobbobbobbobboobbon
goooooobooo

oobO00obO0o0oooooOobooob0oobO0ob0obo0ob0o0o0O0000 write() OOOODOOODOOO
gobooobooboooooboboobooobooobobooooooboboobobDoboobobDOoDbOobo
bboooboboooooboobooooooboboooooooboobobooooboobOoboobo
U0 pyArg_ParseTuple () OOOO0OO0O0O0O0O0OO0O0O0ODOOOO0OOOO
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O0000 1.6000Pythond Python OO 0OODOOOOOOO0O0O0O0O0OCOOOOOODODODODO APID
boo0oooboboooooooobobobooboooooOoob0oboboooooooboOooon
obooooooooobooooooooboooobooooodpython30000oobobOobOOO C
O0O000o0DD0o0 APIODOO0 PythonODO OO memoryviewOOOOOODOOOOOOOOOD
goooogo

U0D00000 APTIO Python26 0000000000 memoryviews DOOOODOO Python2. 7000
ubbooboboobooboooooboobooboooobooboo AproOoooobooooooobo
goooogo

00000 Py _buffer000O

Py buffer

void *buf
doodooOooOoOooooooooooooa

Py_ssize_t 1len
00000000000 [byte]

int readonly
cooooooooooooooboood

const char *£format
O000000O00oo0o0oooobo0o0ooboonon structd0ooooooooonOono
NULLOOOOOOOOOOoOoOoOoOoOoOANULLOOO "p"(000000O0)yOO0O0o0o0o0o0oa

int ndim
0000000000000 0000000000000 strides O suboffsetsd NULL
oooooooooodg

Py_ssize_t *shape
000000000000 0000b000000b0000 ndim O Py_ssize_t OOO0O
((*shape) [0] * ... % (*shape)[ndims-1])+*itemsizel lenO0000O0O0O00O0
odoooooooooooooooo

Py_ssize_t *strides
000000000000 000D000000000000000 ndim 0 Py_ssize_t O
ogag

Py_ssize_t *suboffsets
00 ndim0 Py_ssize_t O0O0OOsuboffset 00 OO0 00D OODOODOOOODOOOO
000000000000 Osuboffset 100000000 0OODODOOODOOOOOODOOODO
0000000000000 0D0OOsuboffset 0000000000 OODOOOOOOODOO
00o0ooD {@oooo0oooooooDooooooooooo)yooooooooo

00000 stridesU suboffsets 1 0 NULLOOOONOODOOOONOODOOOOOOOOO
booobOooboooobooboooo

94

070 00000000 (concrete object) 0 00



The Python/C API, 0 0 0 O 2.6ja2

void xget_item_pointer (int ndim, woid xbuf, Py_ssize_t =xstrides,
Py_ssize_t xsuboffsets, Py_ssize_t =*indices) {

char xpointer = (charx)buf;
int i;
for (i = 0; i < ndim; 1i++) {

pointer += strides[i] % indices[i];
if (suboffsets[i] >=0 ) {
pointer = x ((charxx)pointer) + suboffsets[i];
}
}

return (voidx)pointer;

Py_ssize_t itemsize
OO00Db0ODb0O0OU0oboDbOUOU0On0 bte OO UoOoDbbOOUObDbDObObOOOO
PyRBuffer_SizeFromFormat () DOUOOOODOD0OOOOOD0OOOODOOOOOOOO
goobobbuooobooboobooobbooob bbb boobbooobg
JooooooobbobbbotbodddoooooooooooDoDooooOoooO
doooooobooooooooooon

void *internal
00o00ooooooooooD0o00Do0o00bDO0o0o0DoooDOoooooooooog
000000000000 0D00O0 shape, strides, suboffsets 1 00 000000000000
00000d00o00oo0oo00ooooo00ooDoooo0ooooooOooooogoon
00o00ooooooooouoooooooood

googooboogno

int PyObject_CheckBuffer
¥&RJ - v <PyObject*0bj)

ohj 00000000 DOLOOODOODOLOOODODOO1IODObOOODOODO OODODOO

int PyObject_GetBuffer (PyObject*obj, Py_buffer*view, intflags)
obj0 Py _bufferview0OOOO0ODO0OOO0OO0OODOOCOONMNILLOODOOOOODOCOOflag
oo000000oooOoOOoO0ooOoOOO0oO0oO0O0OoooOo0o0DOooOOOoOoOoOoooOoDOoOn
o0o00000O00ooooOoOoU0OoO0OO0o00OoO0oOoOoOUOOoOOUOOOOOoOODOOOOOO
0000000000000 0000000000000000OD0D0000000ODOOODOO0OO

ubobooboboobooboooooobooooboboooobOoboooon

ooboooooooboooobOoobOoobOooboobObooboooooooOo0ooboOoobO0o0onn
oobooboboooooboboooobooooboobooobooooboooobooboooooboOooooDo
UboboooboooboooboooboooboubbddButferError 00o0gononog
OO0000000D00 flag00O00OO0OD Py buffer000000000O0DOOCOODOOO
oboobobo0ooboooboooooboboboOoviewOO0OOOOOOOOODOOOOODOODOO
ooooooobooog

ooooboOoDOOOODO 10000000

U0o0o0b00ob00 flags00OO0O00ODOOOODO
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Flag

oo

PyBUF_SIMPLE

000000000 flag0O00ODOODOOOODOOOODO
gooboooOooooooooDoooooDboooooboooo
00000000 unsignedbyte 00000000 “0DO0O0O0
goorooooboooocobobb0 roboboooooo
ooobOooOooooOoOoooDoDooooDboooooboooo
gooboooOoooooooobooooDoboooooooog

PyBUF_WRITABLE

gbooooboobooooobobooooboobobooonog
gbobooobooboobooooboobooo

PyBUF_STRIDES

U000 pyBUF_NDUODOOOODOODOODO stridesO 00O
ob00o00oo0oooOoobDOo@OboOooOogn stridesd NULL
gboooobooobooo)bobooboooboooboooboao
gbobooooobooooobooboooooboooog
strides 00000000000 shape0 000000000
oboooobogb stride00000D00OO0O0O0ODOODOOO
(UO0ODsuboffset 0O DDOO)ODOOODOOOOOOOO

PyBUF_ND

00000 shape 00D OOO0O0DOOOOODOOOODOO
gcoboboobobo@oooboooono)yoboooooo
gobooobooboooooboboooboobooooooon
goboooooboboobooboboooboobooogoooo
shape 0 NULLOOODOOO

PyBUF_C_CONTIGUOUS
PyBUF_F_CONTIGUOUS
PyBUF_ANY_CONTIGUOUS

gboooobooboooooboooobobooogoo
gboboocobO @boboooboobo)dFortran OO (O
gbooogooon),0ooboobobobooboobonoooo
000000 pyBUF_STRIDES O OO OODOD strides 0 O
gbooooobooobooooobooooon

PyBUF_INDIRECT

O00D0O000DO0O000DDO0O suboffsets 1O OO OO
0000000000 (suboffsets 0000 O0ODOO NULLD
gboooooo)booboobooboobooooon

suboffsets 10 D OO DO OODOOODOOOOODOOODOOOO
gbooobOobo0f0O pyBUF_STRIDESOOOOOO

PyBUF_FORMAT

o00DoO0o0o0oo0oO formatD 00000000000
goooooOoooooOoooooooDbboooooboooo
ooooooo oo’ oob00ooooooooooooon
go0ooooOoopoooOoOooooooopooooooood
00000 format D0 000000000 O0O0DO0OO format
O NULL('B',unsignedbyte 00 000)00000000O0

PyBUF_STRIDED

(PyBUF_STRIDES | PyBUF_WRITABLE) O0OO

PyBUF_STRIDED_RO

(PyBUF_STRIDES) O OO

PyBUF_RECORDS

(PyBUF_STRIDES | PyBUF_FORMAT |
PyBUF_WRITABLE) OO0

PyBUF_RECORDS_RO

(PyBUF_STRIDES | PyBUF_FORMAT) O OO

PyBUF_FULL

(PyBUF_INDIRECT | PyBUF_FORMAT |
PyBUF_WRITABLE) 00O

PyBUF_FULL_RO

(PyBUF_INDIRECT | PyBUF_FORMAT) O0OO

PyBUF_CONTIG

(PyBUF_ND | PyBUF_WRITABLE) O0OO

PyBUF_CONTIG_RO

(PyBUF_ND) ODOO
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void PyBuffer Release
y=u - (Py_buffer*view)

view OO ODOOOOOODOOOOO0OO0OO0OO0OOOOO0OO0DbOoObOO0O0obO0obOobO0DOon
uoooboooobooboon

int PyBuffer IsContiguous
¥ - g (Py_buffer *yiew, charfortran)

view OO OOOOODOODODOO COOOO (fortran=="'"Cc’)00000OFortran 0000 (fortran
=='F/ 00000000000 (fortran=="A")0000 1000000000000 O00O OO0
oooo

void PyBuffer_FillContiguousStrides (intndim, Py_ssize_t*shape, Py_ssize_t*strides,

Py_ssize_titemsize, charfortran)
strides D000 itemsize 00000000000 0D000O0ODOshape00000 (fortranO 'C’

OO0 C-style, fortran 0 'F’ OO Fortran-style 1)) D00 0000000DOO
int PyBuffer FillInf
intPyBuffer FiLLINLo(, '\ ffertview, PyObject*obj, void*buf, Py_ssize_tlen, intreadonly,

intinfoflags)
000000000000 0000 “unsignedbytes” 00000 1000000000000O00OO0O

oobodbbOOviewOdooOOoOoooooooobOoobbOObOODOOOObOOOOD (OO
ooooog)-1ooo0d

gboooboooboooboobd

odooobooodoooobooooobooooooooo“cooooooboooOoobo>g((oooobobooo
OO000O (buffer object structure) 1) 0O PyBufferProcs U OOOOODOOODOOO

“0000000000700000000 bufferobject. hOODODOODDOOOOD (O0DOODOOO
Python.hOOOOOOO0OODOOOO))YOOOODOOO0OO0OODOODOO PythonOOOOODOOOOODOODO
obooobooooooooooobooobOoobooboo:00b0o0ooboo0ooobo0ooobob0ooooDn
gooobooobooboooboooooboooboooboooboooooboooobboobDoboboOoDOo:
booooooboobobooobooboboooooobooboobobobooooboboOobooo
goooogo

OO000000ooOoDOOo0CcDOO0DO0oC0OOD0O00oDOOO0OOoD pythonOOOOOCOOOOOOD
O00DO0O000bO0O0000oooooo0obDo0o00obOoOoOoO0DoOOg (zero-copy slicing mechanism)
oo00ooooOooo0ooOoooooooooOooooUoooooOoDoOoOoOoooOooooOoLOoOo
00000000000 PythonOOOOOOOOOOOOOUOOOODODOODODOODODODODOOOOODODOO
cooooOopoooooooUoOoooOoU0oooUOooOoU0U0oDOoOoOoOoOoOO0O0oDbDOoOoObDOobDOoD
gooooooooooooooooQooOoQooOoooooLOooOLOObOOLOOOOLLOLLOOd
goooooooooDooOoDOOOOO

PyBufferObject
U0 pyObject UOOOO0OODOOOOOOODOOOODOODOOO

PyTypeObject PyBuffer_ Type
Python OO 0O OO (buffertype) OO OO PyTypeObject DO ;Python OO OO OO buffer
types.BufferType UUOOOOOOOOOOO

int Py END_OF_BUFFER
000000 pyBuffer_FromObject () O PyBuffer_FromReadWriteObject () O size OO
000000000000 000000000 pyBufferObject 0O0O0ODO offse¢e 000000
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0000000 bwese000000DO0O0OO0OOO0OOOO0OOOOOODOOODOOOOODOOO
OO0 base 00 O0O00O00OO0OOOOOODOOOOODOOOOOO

int PyBuffer_Check (

PyObject*p)
000 pyBuffer_Type0OOOOODOOOOOO

PyObject* PyBuffer_FromObject (

PyObject*base, Py_ssize_toffset, Py_ssize_tsize)
Return value: New reference.

0000ooooooooooooooboboooobpese0 00 00O0OO0OOODODODOODOODOOO
0000000000 oo0oo0oodoooooooooooooooooooooooooog
TypeError OO0 000 offser 00D O00O0OD0ODOO ValueError 00O O0O00000O0DOOOO
000 bese OODODODODOODOODOODOOODOOOODOOODODOODOOOO base0 DO OO0ODOO
offset U0 size 00D 000D 0ODO0ODOUOOODOODODUODOODOO sized Py_END_OF_BUFFER
0000ooooOoOo00o0oooobDooooodO pese000000O0O0OODODOOOOOOO
0000000000000 25000:00000000 offset,sizez000 intO000O0000O0O
00oopooboooo e4bit 0000 000O0OODODO0O0O0O0O0ODDODODOOOOOOOg

PyObject* PyBuffer_ FromReadWriteObiject (

PyObject*base, Py_ssize_toffset, Py_ssize_tsize)
Return value: New reference.

ooooOocoobOooboooooobobooboooobooooobooooboDbOO
PyBuffer FromObject () O00OODOOO base 00 O00O0DOOO00OODOODOOOODOODO
OO0000000000000000000D0 TypeErroxr J0000D0O0O0OOO0O 25000:
OO0O0000DD offset,size000 int 0000000000 DDOO0OO0OO0G4b1tO00OOOOO
gboooboooobobooooobooon

PyObject* PyBuffer_FromMemory (void*ptr, Py_ssize_tsize)

Return value: New reference.
ooobooobobooobobooobobooobobooobobooooDbooobobooooog
gogboboboooobooboobooobobbboooobbooobb bbb proooo @
gobooboobboobobooobooobboobboobbuouonoDbOon sized0b0OO
O0000 valueError 0O OODOODO sizeO 0 Py_END_OF_BUFFEROODOOODOOODODOO
;000000 valueError 0O ODOD0D0O0OO0OOO0O 25000: 00000000 sizeO OO
int000000000000000000 640it000000000O0ODOO0OO0ODOODO0O0ODOO
goood

PyObject* PyBuffer FromReadWriteMemory (void*ptr, Py_ssize_tsize)

Return value: New reference.
PyBuffer FromMemory () OOO0OOO0OOOOOOOOOOODOOOODOOOOODOOO 25

O00:0000000D0 size000 int000000D00CO0OO000D0OCOOG4bLODOOOO
gbooooboobooooobobooooobobo

PyObject* PyBuffer_New (Py_ssize_tsize)

Return value: New reference.
size0000000O0OO0O0OODODOODOODODODODODODLDOODUOODODOODODODOLO
size00 0000000000000 ValueErrord00000O(PyObject_AsWriteBuffer ()
oooooO)boooooboOooooooboOooboOobooobbOOobOOoboboooDoo 25000
O0D0O0O0O0D00O size00O0 int 000000 O0ODOCOOODOOODOOGbitODOODOOOODOO
ooooboooboobuooboobono
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735 000000000 (tuple object)

PyTupleObject
00 pyObject UOOOOODO PythonOOODOOOOODOOOOODOODOO

PyTypeObject PyTuple_Type
00 PyTypeObject OODODODODOO Python OOOODDODODODOOOO; Python OO DO OOO
tuple O types.TupleType DO OOOOOOOOOO

int PyTuple_Check
intByTuple Check (, . ccitp)

pUOO0000O000O0O0O0OCOOOODOOODOOOOOOOODOOOOOOOODbOOOOO0O0DAO
gooboz22000:0000000000000000D000OA0O.

int PyTuple_CheckExact .
ytupie_ * (PyObJect*p)

pUlb0O0O000O0O0O0O00DOO0OOOOOOOOOOOO0OOODOO0ODbOObOOOOOOOOOOO0ODn
ooogoob22000.

PyObject* PyTuple_New (Py_ssize_tlen)
Return value: New reference.
ool /e 000000ODO0ODO0O0ODO0OOOOOOOOOObOONULLOODOODODbDOOODO 2s
000:00000000 000 int00000000O0OO00O0O0O0O0O0O0O0O 64bit0O000O0O0
ugbooobuooboobuoobuoobooboa

PyObject* PyTuple_Pack (Py_ssize_tn, ...)
Return value: New reference.
0000 nO0D000O0DO0OOODOO0OOODOOODOOODOOO NULLOOODODODOODOOOO
U000 00 PythonOOOODOOOODO COOODOOODODO PyTuple_Pack(2, a, b) O
Py_Buildvalue (" (00)", a, b) 00OODOODOOODODO24000.0000025000:0
0000000000 int0000000000O00DODO0O00D64bit0 0000000000
ooooboobOooboobooooo

Py_ssize_t PyTuple_Size (Py Objectp)
oobod0o0o0o0oooo0ooboo0ooobooooooOooooboooooboOooooDooOon 250
O0: 0000000000 int 000000000 DO0ODOC0O0O0 64bit0000DODOOO
goo0obOooooboOobooooooo

Py _ssize t PyTuple GET_SIZE .
y_ssize_t FyTupLe - (PyObJect*p)

000 pO0DODOODOOOO pOO0ANMLLODODOOOOOODOODOODOODODODOOOO
000000000, 0000000000000 00D00DOO000OO0025000:0000000
0000 int0000000000000000064bit0 0000000000 DODO0ODO0O0O0O0
oooooooo

PyObject* PyTuple_GetItem(Py Object®p, Py_ssize. tpos)
Return value: Borrowed reference.
p0000000000COO00O0O0 pesOOO0O0DODOOOOODODODOPpesOODOOOOODO
0000 NULLOODO IndexError 000000000 DOOOOOO25000:0000000
O0pes0O00 int 0000000000000 0ODOOOOG4LIODOOO0OO00O0OOODOOODOO
oooooooooooo

PyObject* PyTuple_GET_ITEM . .
Yl yrupie_ - (PyObJect* , Py_ssize_tpos)
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Return value: Borrowed reference.
PyTuple_GetItem() 0O0O0O0O0OO0OOOOO0ODOOOODOOOOOOODOOODOOODOOOOO2S
O00:00000000 pesO000 intd00000O000OO0O0OOCODOOOO®G4GItODOODOO
goo0oooooopoooooooogooooo

PyObject” PyTuple_GetSlice (PyObject* , Py_ssize_tlow, Py_ssize_thigh)
Return value: New reference.
p000000000000000OO lowDOD KighDOOOODOODODDOOOOODOOODOOOO
O00000000DOO0OOOO25000:00000000 low,highODOD int0OOO0OOO
000000000000 ebit0 0 0000000000000 00O0ODbO000O0DOOoonO

int PyTuple_ SetIt
mtFytuple _se em(PyObject"‘ , Py_ssize_tpos, PyObject*o)

pUbld0dbnOOOObOObOObOd pesobboboboo ooboboobobobobaobgn
gbobobOooo

good: Doo0oo0gobOOOOO“0O0OOOO00

Ob0OobOO025000:00000000 pesO00 int 0000000000 O0DOOOOOO
e4bit 0D 0000 DOO0OO0OOODOO0OO0O0DOOoDbOobOOOg

id PyTuple_SET_ITEM
Vol EytupLe Skt (PyObject* , Py_ssize_tpos, PyObject*o)

PyTuple_sSetItem() U00O0OO00O00O0O0O00O0OO0O0DOOOOOOOOODOODOOOOOOO
oooobooooboob o

ood: ODo0o0Og o0 OOOO“OO0OOO”O00

oboboO025000:00000000 pesO00 int 000000000000 DOOOOOO
64bit 000 DO0O000D0O0OO000DOOO0O0DOODO0OO0ODOOO

int_PyTuple Resize . . .
—yupie (PyObJect*"< , Py_ssize_tnewsize)

000000000000 00000 rewsize 000D 0O0DO0O0ODODOODOODOO0ODODOOODOO
odo0ooboOo0ooooooboOoOoboboOoU0ooDOoOobooOoOoOoOobOOoOobDoOOoobbooooo
goo0obOo0o0OO0bOO00oO0DOO00ob0O0DOO0bOOo0ooO0ooo0ooOOobOoooOOoDOoOooDOoDOoDo
00000 o0O0DO00D000O0 0oD0000o0oDO0o0o0oDoo0o0oooDOO0oooDOooDOooo
OodbO0obOooboOoUoboOoboOoOobbO »pb00O0bOOO0OO0ODOOODOOODOODOODO
O0+xp 0000000000000 O0O0OO »p0d0000O0O00D0O0DO0ODO -10000 *xp0O
NULLOODOODOO MemoryError OO0 SystemError 0O O0O0OOOOOODO22000:0
0000000000 00bOonogd last_is_sticky DODO00O0O0O0.0000025000:0000
D000 newsizeUOO int DO O0O0DO0O0OO0ODOOODOOOODGbitO0O00O0OOODOOODOO
o0o00obOO0bOoOobOOobOoooo

int PyTuple_ClearFreelist ()
freelist 00 000000000000 D0O0O0O0O0ODOOODODO0OOOD 26000.
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7.3.6 List Objects

PyListObject
00 pyObject UOOOOODO PythonOOODOOOOODOOOOODOODOO

PyTypeObject PyList_Type
OO0 PyTypeObject OOODOOODODO Python OO DOODOOODOOOOOOO PythonO OO OO
OO0 1ist00000000D0O0OD

int PyList Check
IntByList_Check (1, opicctip)

000 pyListObject OOOOODOODOOODOOO
PyObject* PyList_New (Py_ssize_tlen)
Return value: New reference.
o000 len0000000CODOODOOODOODOOOOODONYLLODODOODO

oobd: lend0 00000000 O0DOO0OOODOOOOOOOOODOOONLLOOOOOODOO
0000000 pyList_SetItem() DO0O0O0O000O0O0D0O0O0D0OO0O0O0OOD0O0OPythonOODODO

O0000O00O0000D00OD0 pysequence_SetItem() OODOODOO APIDOOOOOOOO
ooo

00000 225000:00000000 12000 int00000000O0O0O0DO0O0ODOOOO 64bit
0d000D000o00o00ooU0oooooooooooog

Py_ssize_t PyList_Size (Py Object*list)
000000000 e 0DOO0OD0DOO0;,0000000000000 len(list) OD0DOOOO
000002250 00:0000000000 int00000D000OD0O0OO0ODOOODOO0O 64bitOO
0dodooDooooooooooooooooooon

Py_ssize_t PyList_GET_SIZE .
Y — PYRLSE SR (PyObJect*list)

000000000 pyList_Size() OO0OOOOOO0OO0OODOOODOOOO25000:00
00000000 int 0000000000000 00064bit000D00O0O0O0O0O0ODOO0ODOO
Oo0oooooooooo

PyObject” PyList_GetItem <PyObject *list, Py_ssize_tindex)
Return value: Borrowed reference.
st 000000000 0D00D00000 indexOODOODODOODODOOOODOODODODODO
O00000000D0O00000oooOo000ooDo0000DOoO0d idex0000OD0OOOOO
OO0 NULLODOOD IndexError 0000000 COOODOODOOO25000:0000000
OindexODODO int 0000000000000 ODO00OO0Mbt000OO0O00OOOOOODOODOO
oooooooooooo

PyObject* PyList_GET_ITEM (Py Object*list, Py._ssize_ti)
Return value: Borrowed reference.
000000000 pyList_GetItem() OO0OO00ODO0D0OODODOOODODOODO 25000:
00000000000 int 00000000000 0000000 e4bit000D0O00ODOO0O
O0000oooooooooooooon
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int PyList_SetItem(

PyObject*list, Py_ssize_tindex, PyObject*item)
O0000o0o0oDoDOD index00000O00O0 Lem0D0000000OD0OODOODOODO 00O

uoooboo -1gboooo

oob0: 00000 #ten00000 “ODO000”00000000000CO0DOO0O0O00OCOODOAO
oboooboobooobobobooobobooooboon

O000025000:00000000 indexO0D00 int000000D0000D0ODO0OO0O0OOO
64bit0 000000000000 DOOO0O0DOODOOOODOOO

void PyList_SET_ITEM (

PyObject*list, Py_ssize_ti, PyObject*o)
PyList_SetlItem() 0000OCOO0O0O00O0O0O00O00O0O0OO0OOOODOOOODOOOOODO

oboobooboooboobobooooobooooobobooobooboooooa

Odb: 000000 item0D0000 “O000000000 PyList_sSetItem() DOOO0OO0O
OoooooooOoo0oooooooOobo0o0oooooobOooO000 o000 ;00000 LGseO0O
ob0;00000000000000000000b00b00000b0n

gobog2s5000:00000000:000 int00000D000000O0O0OD0OOODODO 64bit
gbooobooboobgooboobobboboobooo

int PyList_Insert (

PyObject*list, Py_ssize_tindex, PyObject*item)
O0itemO00000O0 indexODO0OO000O0O0O0O0OO0O0OO oODODOOODODOD -2100

O0OD0O0OD0O0O0OD0O0O0OO01ist.insert(index, item) O00OO0OOO0OOO0O0OO0DODODODO 250
U0:00000000 indexO000 int 000000000000 OO00ODO0O0O 64bitO0D0OO0O0O
goooobooboooooboboooooboobo

int PyList_Append (

PyObject*list, PyObject*item)
OoOo0o0 iemD st O0D00O0O000ODODODOOOO OOOODOO;0D0000 -100000

UO000bbODbDO0OD list.append(item) DOOOOOOOOO

PyObject* PyList_GetSlice (

PyObject*list, Py_ssize_tlow, Py_ssize_thigh)
Return value: New reference.

st 000 lowDDO RighD 00 O00000000DDOOOO0OOO0OODOOOONULLODOO
OO0000000D0O011ist(low:high] O0DO0OO0D0OO0OOOO0O0ODOD PythonOOOODOOOO
oobOOoobOoobOoobooboobooooobooo25000:00000000 low, highO
U0 int 0000000000000 0000D0 e4bit0 00O 00DO0O0ODOOOOO0O0ODOOODOO
oooobooo

int PyList_ SetSlice (

PyObject*list, Py_ssize_tlow, Py_ssize_thigh, PyObject*itemlist)
list 000 lowOO AighOOOOOODODUOOD itemlist 00000000 list[low:high] =

itemlist 000000000 temlist 0 NULLOOOODOOOOOOO @OOOOOOOO)O
oob0o0obO0o0obO0o0bb o00ooboooobOOo0 -100b0o0ddppythonOOOOOOOODOO
ooboooboobboobbooboobooboboog 2500000000000 low, high OO O

int0D0000000D00000000DO06bit00D0O0OOO00O0DOOOOO0ODODOOOO
ooogd
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int PyList_Sort ( . .
PyObject*list)
st 00000000000 DO0O0OO0OODOODOO0ODOODO0O oDbOUODODODOO -10000
O01list.sort () OOOOO0O
int PyList_R
mtPyList Reverse (, Object*ist)
nst0O000O0O0O0OO0O0OO0O0OOO0O0O0ODOOOO0ODOOO0ODOO0 oDObOOOObOOO0OD -10D000DD
list.reverse () JOOOO0O
PyObject* PyList_AsTupl
yObject” PyList_AsTuple (, . isisr)
Return value: New reference.
st 0000000000000 00O0DO0ODO0O0O0O0OD;tuple(list) OODOODODO

74 0000000000 (mapping object)

741 00000O0D0O0O0O (dictionary object)

PyDictObject
O0 pyObject UOODOOODO Python OO ODOOOODODOODOOOOOO

PyTypeObject PyDict_Type
OO0 pyTypeObject OOOOODOOO PythonODOODOOOODOOOODOOOOODODO DO Python
O000000 dict 00O types.DictType DODOOO0OOODOODOOO

int PyDict_Check
mEybiet_thec (PyObject*p)

U000 pybictObject UUODOODOOODOOO

int PyDict_CheckExact ( .
PyObject*p)
p000000000D0O0O0O00O00DODOO0ODOOOODOOO0ODOO0OODOO0ODOOO0ODOOO0O0DOO

oooooD24000.

PyObject* PyDict_New ()
Return value: New reference.
p0000000D00D0O0OO0ODOODO0OOODODOO0ODODO0OO0ODOODOO0OOODOO0
PyObject* PyDiCtProxy_New(PyObject*dict)
Return value: New reference.
O00DO0O0o0bOC0O0O00oOo00oD0ODO0o0bO00oDO0O00oDO0oOoboOoOOoODO (proxy object)
O0D000000D0O0O0O0DO0OO0D0O0O0O0000 (non-dynamicclasstype) 0D OOO0OOOODOO
0000bO00O0O00OO0bOOoo0ooOOobOOdbooOoobOoboooo 22000,

oid PyDict_Cl .
v ybiet_ ear(PyObject*p)

obooobOobooobooboooooboooobooboooboOoobooon

int PyDict_Contai

mtFybret_ton alns(PyObject* , PyObject*key)
O0pOkeyODOOODDOOO0ODODOOO pO000kyOOODODOODOO 1000000000
0000 o0000000D00000 -100000000000 PythonOO key in pO00O0O

ooooooo24000.
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PyObject* PyDict_C

yObject* PyDict_| oPY(PyObject*p)
Return value: New reference.
p000000000DO0ODOODOOOOOODOOOODOODOO 1.6000.

int PyDict_SetIt
IntPyDict_SetItem(, ,picct*p, PyObject*key, PyObject*val)

OO0 pUOD0 keyUOOOOODO value OO0 O0O0OOkeyOOODOOOO (hashableyDODODOOODO
Ub0;00000000000O0TypeError 0000000000000 O0OOOODOODOO
ooo0O-1000000

int PyDict_SetItemStri . .
ybict_se em rlng(PyObject*p, const char*key, PyObject*val)

U0 pO0 keyOOOOOODO value 0000000 keyd char-O0O0000000O0O0O0O00OO
UbdgobdiO pystring_FromString(key) UUOOUOOOOOO00OO0O0OO0O0OO0 o0OOOOO
00o0d0o -1000000

int PyDict_DelIt
int PyDict_De em(pyobject* , PyObject*key)

OO0 pU0kyUUODOOOODDODOOOOOODOOOOkyOOODDOODOOODODOODOOODO;O0
Udob0o0bo00O00TypeError 000000000000 OOO0 oOODOOO0ODOOOOO -10
ooogd

int PyDict_DelItemStrin .
¥ - I <Py0bject*p, char*key)

O0pO0000O0kyOOODOODOODOOOOOODODDOOOODOOODO oOOOODOODO
O-1000000
PyObject* PyDict_GetItem <PyObject* . PyObject*key)
Return value: Borrowed reference.
O0p00ky 000000000000 OODOO00O keyODOOODOODODOOO NULLODODO
oooooobooooooboono o
PyObject* PyDict_GetItemString (Py Object*p, const char*key)
Return value: Borrowed reference.
PyDict_GetItem() DOOD0O0ODO keyd PyObject+ 0000 char« 0000000
PyObject* PyDict_Items (Py Object®p)
Return value: New reference.
0000000000000 item() 0DOOOOOO0ODOOODOOODODO PyListObject O
O0000O(tems () ODOODO Python OO DODODOODOODO (XXX reference: ../lib/lib.html) O
oooooooog)
PyObject* PyDict_Keys (PyObject*p)
Return value: New reference.
0000000000000 kxeys() OODODODOOOOOODODOODO PyListObject O
O000O0Okeys() OOOOO PythonOOODOODODOOOO (XXX reference: ../lib/lib.html) O O
oooobooono)
PyObject* PyDict_Values (PyObject*p)
Return value: New reference.
O000D0O0000DO0D values() DOOOUODOOOODOODOODOO PyListObject O
O0000O(walues () OOODOO PythonOOODOODOOODOODO (XXX reference: ../lib/lib.html) O
ooooobooog)
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Py_ssize_t PyDict_Size (PyObject*p)
00000000000 000000000 1len(p) OO0ODDOOODOOODDOODOOO2500
0:00000000 int0000D0000000000000 64bit0000000ODOOOOO
Oo0oooooooooogo

intPyDict_Next (PyObject* , Py_ssize_t*ppos, PyObject**pkey, PyObject**pvalue)

O0p0O0OD00O0O0O0/WDOOCO0OO00OOOODODODOOOOppesO00DO00ODOO0O Py_ssize_t

g0bO0o0OO0o00OOo0oboO0O0ooOOo0bOooOOoO0o0ooOd0oOoOooDOOobD oboobbOOODo

00000000, 0000D00o000oDoo000oooo0oooDooO0ooooooOoooooOog

0000000000000 000000 pkeyOD0O pualue0 0000000000 ODOOOO

o0bOo0b0obOOooooo NULLODOObO0O0bOO00bOO0O0bOO0o0bO0oobbooboboOooDo

000000000 ppes 0000000 ODOOOOOOODOODOOODOODOODOOODOODODOO

gboooboobooobooboobooobobbobboobooboobon

ooooboood:

PyObject xkey, =*value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
/+ DO000o0ooooooooood... =/

oobooobo0 p0dbO0OObDOOO0OOOn (python2.1000)OODDOOODOOOOOOODOO
oboobooboobooooooobooobooobobooboobooobooooboobooooooonn
ooogo:

PyObject xkey, =*value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {

int i = PyInt_AS_LONG(value) + 1;

PyObject xo = PyInt_FromLong (i) ;

if (o == NULL)
return -1;

if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (0) ;
return -1;

}

Py_DECREF (0) ;

00000 25000:00000000 pposO000 int «O0000O00O0O0O0O0ODOOOODOO
64bit 00000000 DOOO0DO0OD0DOODODOODOOOOOOOO
IntPyDict_Merge (PyObject*a, PyObject*b, intoverride)
00000oDoDOOo0oO0O »000000000D00000000O0/M000D0DO00 eOO0DODOOOO
bOOOO0O PyMapping_Keys () OO0 PyObject_GetItem() DOOOOOOOOOOONO
0000000000 override 000000 «O000O0O0DOODODO pODOOODODOODOOO
000000000000 00DO00 pOO0D0D00ODOODOO0O «OOODOOODODODOODODOOOd
00000000 o0odoo0oOo0nbOOo0DooDO -1 00000000000 22000.

int PyDict_Updat
mtFybict_tpaa e(PyObject*a, PyObject*b)

CUODOD0O0O pyDict_Merge(a, b, 1) OO0OO PythonOOUOO a.update(b) OODODOOOO
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gbooobdobobOO0obOoO0OOObOObOOO0OO0ObO -100000000000 22000.

intPyDict_MergeFromSeq2 <PyObjeCt*a, PyObject*seq2, intoverride)
seq20000/0000000000 «0000000D0DOOOODOODOOO seq20000/00
000000000 200000000000 (terableobject)y 00000000000 OOOOO
000ooooDoooooooooooooooogdoeverride 0000000000 DOOOOO0OO
000000000000000000000000000000 o 000000000000 00

o0 -1g00ooo
@ooooboo)ooo pythonODOODOOODODOOOODOODOOO:

def PyDict_MergeFromSeqg2(a, seq2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = value

ooogob22000.

75 0000000000

751 0J00000OO0DOOooOoooOoog

obooooobobobooboobDobooboobooboo0oooDobOoboOPython30 00000 DODOO
O0000O0C0DO00DO0O000D0O0 wypeyUDOODOOOOODOODOOOOOgpeOOODOOODO
0O0oooOo@oboogou (typeobject) 10O O)

PyClassObject
gbooobooboobobooobooboobon

PyObject* PyClass_Type
O0000000Db0bD00 typeOOODOODOOPythonOOOODOO types.ClassType UOO
ooooDoo

int PyClass_Check
intPyClass_Check (, ) icct*o)

oO0O00OO0OOOO0DOOOODOOODOOOOOwpeODOOOOOOODOOODOODODOOODO
gbooobooooboboooooboooobooooobooooon

int PyClass_IsSubclass
y —+s5u {pyObject*kiass, PyObject*base)

klassO base 000000000 O00DOOOOODOOODOOOODOOOODOOOO
gooooOobooooboboboooboboooooDbon

PyTypeObject PyInstance_Type
Oo00o0ooooooooooooooood

int PyInstance_Check .
y - (PyObJect*obj)

obj 00 0O0O0O0O0ODOO0OO0O0ODOODOO

PyObject* PyInstance_Ne . . .
e Y —ew <PyObJect*class, PyObject*arg, PyObject*kw)
Return value: New reference.

106 070 00000000 (concrete object) 0 00



The Python/C API, 0 0 0 O 2.6ja2

ooo0obOo0ooO0obOoU0oOOobOo0obO0obOooU0bDOb0 ergO0D lwDhOODOODOODODO
00o00dbO0o0o0O0obOO0b0OoO0ooO0bOOoo0obOOooDOoboooOobooood

PyObject” ByInstance_NewRaw (PyObject*class, PyObject*dict)
Return value: New reference.
0000000000000 000O00OD0O0000D0CO0000O00000D0 classOOOOODODOO
0000000000000 dir 000000000000 __dict__00000O0O0;dictd NULL
O0O00bO0o0o0O0bOOobOboOooOOoobooobooDbOoo

752 00000000 (Function Objects)

Python OO OOOODOOOOODOODOOOOO

PyFunctionObject
oooobooocoooo

PyTypeObject PyFunction_Type
PyTypeObject DO OOOODOOODO Python OOODOODODOOODOODOO Python OO DOOODO
types.FunctionType DO ODOOOOOOO

int PyFunction_Check (PyO bject*o)
o0000OD0O0DOODO (PyFunction_ Type OODOODOO)O0O true0000OO0OODO NULLDO
oooobooogo

PyObject* PyFunction_New (

PyObject*code, PyObject*globals)
Return value: New reference.

O00000000 code 000000000000 0O0O00ODO0O0OODO0OODOOO globalsOOO0D0O0O
booboobooobooboooobooboooobooboooboo

O00000000000000000 _module__ 0000000000 O0ODODOOOOOOO
00000O00o0o0ooooooNULLODOODOOOOOd
PyObject* PyFunction_GetCode (

PyObject*op)
Return value: Borrowed reference.

uboooboobepbODb0OOO0OOODOO0ODOODODDODOO

PyObject* PyFunction_GetGlobals ( .
PyObject*op)
Return value: Borrowed reference.

00000000 ep0D0ODDOODOO globalsOODOOODOOO
PyObject* PyFunction_GetModule (

PyObject*op)
Return value: Borrowed reference.

00000000 op0 _module__ 00000000000 O0DOODODOOODODODODOO
O00000PythonOODOODODOOOOODOOOODODODOOOODOOOODOO
PyObject* PyFunction_GetDefaults(Py Object*op)
Return value: Borrowed reference.
00000000 epOO0OD0OODOOOODOODOOODOODOODOONYULLODOODOO
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int PyF ti SetDefault
IntPyFunction SetDefaults (. . .. ixop, PyObjcct*defauits)

O0000000 opOO00ODO0ODOO0OODOODOD defaults D Py_None DO DOUOOOODODO
ogooood

0000000 systemError 00000 -1 000000

PyObject* PyFunction_GetClosure ( )
PyObject*op)
Return value: Borrowed reference.
00000000 opOO0DOOOO0OOOODOOODOOOONULLO celOODDODOOODDOOODOO

int PyFunction_SetClosure . .
¥ - (PyOb]ect*op, PyObject*closure)

O0000000 epOODOOD0OOOO0ODOOOO closured 0 Py NoneOODOO celDOOOOO
ooooobooooooooooon

0000000 systemError 00000 -1 0000003

753 0000000000 (method object)

CAPIOD0ODO0OO00OO0OOODOODOO0OOODObOObOODOODbOoOOoO

PyTypeObject PyMethod_Type
00 pPyTypeObject DO0OODOOOO Python OO OOODOOODOODOODODOODOODOOOODOODO
types.MethodType 000 Python 0O DD O0D0OODOOODOOOO
int PyMethod_Check (Py Object*o)
o000D00000O00ODO (pyMethod_Type JDOOD0)0DOD0OOD0OODOOODOOOODOOO NULL
ooooogoo
PyObject” PyMethod_New (PyObject*func, PyObject*self, PyObject*class)
Return value: New reference.
o0obOOooOo0o0o0ob00o00d fueeCO0ODO0OODOOOOOOODOOOOOODODO; OO func
goooO0od0ooOOo0ooO0o0oO0o0oO0o0ooOOoO0ooOOooboOobOobooO0bOoDOoOOoDOoOoDbOoODo
O @Gind 000000 sef COO0O0000DO00CO00O cassO self COOOO0ODODODOOOOO
0000000000 self 0 NULLOO class 0000000000000 0ODOOOOODOOODOO
oooooo
PyObject* PyMethod_Class <Py Object*meth)
Return value: Borrowed reference.
O0000od0obO0OdO meehODOODOOO0ODOOODOOOODOOOD;ODO00DOO0ODOOOODOO
goo00obOd0O0O0obOOobOOo0ooOoDooboooOOobOoboooogooo
PyObject* PyMethod_GET_CLASS (PyO bject*meth)
Return value: Borrowed reference.
PyMethod_Class () 00000OO0ODO0O0OOODOOOOOOODOOODODOODOODOOO
PyObject* PyMethod_Function (PyObject*meth)
Return value: Borrowed reference.
O000meeh 000000 DOO00ODOODOODOODOOOOOOOO

108 070 00000000 (concrete object) 0 00
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PyObject* PyMethod_GET_FUNCTION
yobjeetr FyNethod SRS {pyObject*meth)
Return value: Borrowed reference.
PyMethod_Function () DO0O0O0O0ODOOOOOOOOOOOOOOO
PyObject* PyMethod_Self
yObject” PyMethod _Self (i, )\ ccttmeth)
Return value: Borrowed reference.
meth0O0OO00O0OO0O0OOO0ODOO0OODOOO0ODOOO0ODODODOOOOODDOOOODODOOOO
OoooooNULLODOOD0OOd
PyObject* PyMethod_GET_SELF
yObject” PyMethod GET_SELF (1, (), .« ct¥meth)
Return value: Borrowed reference.
PyMethod_sSelf () 000000000 OOOOOOOOOOOO

int PyMethod_ClearFreeList ()
freelist 00 0000000000000 00O0O000OO00ODOO0OO0O26000.

754 0000000000

Python OO0 DOO0O0O0OO0DODOOOO0OODOOODODO COODOOOD FILExOODOOOODOOODODO
ooobDoO0o0o0oooDoooOooooooOoooog pythonODOOOOO0ODODOOOOODDODOOO

PyFileObject
OO0 pyObject UOOODOUOO Python DO D DOODOOODOODOOODOOODOO

PyTypeObject PyFile_Type
OO0 PyTypeObject 0O0OOOOODO Python 00O OO0OO0OODODOOOOOOOOODOO
fileOOO types.FileType 00O Python OO OO OOODOOOOODOOO

int PyFile_Check

mtFykite Lhec (PyObject*p)
000 pyFileObject O PyFileObject OO0 ODOO0ODOOOOOOOOOODODOOODOO 220
00:00000000D000000000D00O0.

int PyFile_CheckExact (Py Objectp)
000 pyFileObject OO OO0 PyFileObject OO0 OOOODODODODODOOOOOOOO
ooodoo22000.

PyObject* PyFile_FromString (char*filename, char*mode)
Return value: New reference.
000000 filename 0000000000000 mede 00000000 0ODO0O0ODOOOODOOO
0000000000000 0O0O00OOmoede00000DO0OOOODOCOODOD fopen() ODOO
0O000odooOonNULLODOOO0ODOO

PyObject* PyFile_FromFile (FILE*fp, char*name, char*mode, int(*close)(FILE*))
Return value: New reference.
00000000000 CODO0OU0OO00ODO fpOD00ODO PyFiletbject OODOOOODOODOO
0000000000000 0000000D000 clese0 000000 0ODOOOOODODOODOO
ONULLOODOODOO

FILE* PyFile_AsFil
ysile Astld e(PyObject*p)

pUO0000D00OD0O0ODOO0ODOO0ODO0O FILExOODOOO
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000000 GILODO000ODOO0OD00000D0O0D00 FILE«x000O00O0DOODOODOOODOOO
J0000D0D000 pPyFile_IncUseCount () O PyFile_DecUseCount () DO0O0O00OOO
ooodooooooood
void PyFile_ IncUseCount (PyFile Objectp)
PyFileObject 0000 FILE» 000000000000 ODODOODOOODOODOOOOODOODODO
O0000Db0O0DO0O0Db00D0 FILExO00ODOO PythonO fclose)UODOOODOOODOODOOOO
00000000000 FILEx00D00O0O0O0O0ODOO0O PyFile_DecUseCount () DOOO0O
0000000000000 0O0ODO pythonO0O000COO0OODOOODOODOOODOODOODOOOO

goooboboooboobooGeILoobogoooooooboooog

OO000pyFile AsFile() OOOO0OO0OO0O0OGILOOOOOOODOOOOOOOOOOOOOO

oO0ogd2e6000.

id PyFile DecUseC t
vold PyFile_ DecUseCoun (PyFileObjeCt*p)
PyFileObject OO FILE-UOOOO0OOOOOONO unlocked_countD 0O OO0O0OOOOOODONO
000000 FILE+«+ 0000000 OO0OOO0OOO0O0O0O0O00O000O0 PyFile_ IncUseCount ()

booobobooobooboooobooboooooboon
obooobOoooobOobooGcILobobooboooooooboboooooboono 26000,

PyObject* PyFile_GetLine <Py0bject* intn)
Return value: New reference.
p.readline([*nx]) 0000000000 OODOOOO pO0O00D00OODOOOOOpODODOOO
00000000 readline() 000000 ODO0ODOOOOODOODOOODOODOORO 00O
ooobooob0oobOo0obOO0100booboobDoOekbD oODOODOODORPDOODOODO
ooo0obOo0oOoO0;00ob00o00bO0b0o0ooO0obDOo0ooO0bO0O0UooOOobDOoOobOODOoDo
o0o00000O0o0o0DoDOooOoDoDOdoDobOOoDOO0ODbO0ODO0ObOOO0 R0 oOODOODOOOOO
00000 10000000000000000000000000000000 EOFError OO
ooood
PyObject* PyFile_Name (Py Object®p)
Return value: Borrowed reference.
pO0O000D00O0OCODOOOODOODOOOOODOOOODD
void PyFile_SetBufSize (PyFileObjeCt* intn)
setvbuf () 00 O00O00OO0O0ODOOO0OOOOOCOOODOODOOODOODOOODOODOOODOODOO
o0o0obooogooDooo

int PyFile_ SetEncodin ) .
o - g(PyFlleObject* , const char*enc)

Unicode U0 OOO0O0O0DOO0O0DOO0O0O0O0O0OODOO0O0OO0O0OOO0OO encO0O0O00OO0OOOODO
1goooooboobobogobbooobogoD 23000.

int PyFile_ SetEncodingAndErrors . .
Y - g (PyFlleObJect* , const char*enc, *errors)

Unicode 000000000000 DOOOO0ODODOOOOOODODO encO0O0O0O0ODODODOO
0000 er0OO00OO0O0OO0O0O0OOO26000.
int PyFile_SoftS
mryrrie_so pace(PyObjecl* , intnewflag)
00000000000 000000000D0O0O000O00DO0000 pO softspace O
newflag 0000 00000000000000000O0O0O0O0O0OOOOOOOOO pOOOOOO

110 070 00000000 (concrete object) 0 00
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OoOoOO0O0O0O0oOoOoooobooD;0000D0OD0ODODO0O0O00000 (softspaceddOnO
coooooooooooooOooobooooooOo)y ooooooboooooooooDbooo
ooboobobooobooboooobooobbooobooobbobbOObbObOODbDOODbbDODbO
oooooboooobooooooooooboooboobooooooooo
int PyFile WriteObject (PyObject *obj, PyObject*p, intflags)
O0O0000 opj DODODODOOOODOD pOO0O00D0DDOOMAag ODODDOOOOOOO
Py PRINT RAWOOODO; 00000000 O0DO00CODOO0DODO repr() OOO0O str()
oobooooboooooobooboobooooboobOoo obCobbObOODbOObO -1 00000
oooooooooooo

int PyFile WriteString (const char*s, PyObject*p)
O00sO000000O000D pOO0DOOO0ODOOOOOOOOOOD ODOODODODOOO -10
O00o0oooDoOooooooooa

755 00000000000 (module object)

obooooOobooooboobooooboboooooono

PyTypeObject PyModule_Type
O0 PyTypeObject OO0 ODOOOOO Python OO ODODOODOO0OOODOODOOOOOODODOO
O000OD00O0OPythonODOODOOODO types.ModuleType OOOOOOODOOOOO
int PyModule_Check
int PyModule_Chec (PyObject*p)
oO00O0OOOOOODODODOOOOODOUODODODDODOOOUODOOOOODOUOOODOOOOOD
000220 00:000000000D00000O00DOOO.
int PyModule_CheckExact (PyObj cctp)
o000O0OOO0ODOOODOOODOOODOODOOOOOODOOOODOODOOODOODOODOODOOOD
00 pyModule_Type. 0O OO0 22000.

PyObject* PyModule_New (const char*name)
Return value: New reference.
_name__ 000 name 0000000 OOODOOOCOOCODOOOOOCOOOOOOODODO
_doc__ 000 _name_ O0000D0ODOODODDODO;__file 0OO0OO0OO0OOO0OO0OO0OODODOD
oooooDooo

PyObject* PyModule_GetDict
Y-l ¥ i * (PyObject*module)

Return value: Borrowed reference.

module 000000000000 DDOOOOOOOOO0,000000000O0DDOODOOOOO
000 __dict_ O00O000O0O0O0ODDOOOODODODOOOODOOOOOOOODOODODOOOOODOOO
0000000000 __dict__00000O00D0ODOO PyModule_»* () OO0 PyObject_x ()
oooooooooooo

char* PyModule_GetName
yfodute (PyObject*module)

module ] __name__ 0000000000 DOCOOODOOOOOOODOOOOOODOOODOOO
O000systemError 0O OO0 NULLODOOODOO

75. 0000000000 111
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char* PyModule_GetFilename
yroduie_metrt {pyObject*module)

module D000 000000000000 OD0O0ODO moduleld __file. OO00OO00OOOOO
Ud __file. 000O00O0OO0OO0OOODOOODODOODOODO systemError 00000 NULL
gooooo

int PyModule_AddObject . .
¥ I J (PyObJect*module, const char*name, PyObject*value)

module 00000000 name 00 0000000000000 O00O0O0OODODOODOOOOOOO
oobo0oobOo0oooboobon0 -1o0oobooobooobbo ooobOonoooboooobo20000.

int PyModule_AddIntConstant .
Y - (PyObject*module, const char*name, longvalue)

module 100000 name 00000000000 0OO0O0O0O0DOOO0O0OOOODOOOOOOODOO
goooobooooobob -1goboboooboob0o oOobUoOoUobDOoDbDO 20000,

int PyModule_AddStringConstant
Y - g (PyObject*module, const char*name, char*value)

module 0000000 name 00 0000000000000 DOOOOODO0OODOOO0OO0OODOO
Ooooo0ooD vwakeD nullODOO00D000000DOOOO00ODOOO0OO0ODOO 10000
gboooboobbOOobOOoOooooogoz20000.

int PyModule_AddIntMacro .
¥ - <PyObJect*m0dule, macro)

module 00 int 00D DDODDODDOODDODDODODO macro D0O0OOOOOOOOOOO
PyModule_AddConstant (module, AF_INTE) OOOO0O AF_INET 00O0OOO0O int O
000 AF_INETOOO module 00000000000 DOO -10000000 c0000O0O00O0O0O
oooz2e6000.

int PyModule_AddStringMacro )
¥ - g (PyObJect*module, macro)

OO00000 module DOOOODO

ooogoob2e6000.

756 0000000 OOOO (iterator object)

Python 00 O0O00D0O0O00C0ODOOO0OO0OO0OOOOOOO0ODOOOOOOODOOODOODOODODODOO
__getitem_ () 00000O00COO0OOOO0OO0DOOOOOOCOOOOO0O0ODOOOOOOOOOOO
U00000D00D000 (sentinel value) 000000000000 OD0O0ODO0OOOOOODOODOOO
ubobooboboooboobouooboobobooobobooobooboon

PyTypeObject PySeqIter Type
PySeglter New () OODOOO0D0O00O0O0O0O0D0O0O0D 100000000000 iter() 00O
gooobobooooboobooboooobooooboobobooobOoboobogoobooOo22000.

int PySeqIter_Check (op)
PySeqlter_Type U000 opO00O00O0O0ODOOOODOODOOO22000.
PyObject* PySeqIter_New (PyObject*seq)
Return value: New reference.
0000000000000 00 seqO000D000D0O0ODOOODODOOOOOOODODOODOOODOO
0000000 IndexError 000000000000 DODOOODO 22000,

112 070 00000000 (concrete object) 0 00
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PyTypeObject PyCallIter_Type
PyCallIter New () OOOOOODODO iter() 0 200000000000000000C00DO
O00000000iter () built-in function. 0 0000 22000.

int PyCallIter_Check (op)
PyCalllter_ TypeOODO opUOOO0O0OOD0OODOOOODOODOO22000.

PyObject* ByCallIter _New <Py0bject*callable, PyObject*sentinel)
Return value: New reference.
0000000000 DO0000O0D00D00 callableDO0DOO0OOO0O0OOCOOO PythondOOOOO
0000000000000 0000000callable 0000000000000 0O00OO0OOO0O
O000000DO000O0Db000O0bO0DO0bO0OnDO0ng callable O sentinelD 0 O00ODO O
o0o00obOO00o0O0obOOobOoboboOooboo22000.

757 000000000 O0OO (descriptor object)

“000000 (descriptor)’ 00 0000000000000 DOOO0ODOOOOOODOOOOOOOOO
gboboobOoboooooboooobooboooooboooooon

PyTypeObject PyProperty_Type
oooobooboboobooboobooooboooooboo22000.

PyObject* PyD NewGetSet
yibjeeln FyDescr _Tewsetse (PyTypeObject*rype, struct PyGetSetDef*getset)
Return value: New reference.

ooooo22000.

PyObject* PyD NewMemb
yibjeetn Fybescr _Tewte er(PyTypeObject*type, struct PyMemberDef *meth)
Return value: New reference.

ooooo22000.

PyObject* PyD NewMethod
yibjeetr Fybescr _Tlewrtetho (PyTypeObject*type, struct PyMethodDef*meth)
Return value: New reference.

ooogob22000.

PyObject* PyDescr_NewWrapper . .
Yool ¥ —ewirapp (PyTypeObJect*type, struct wrapperbase *wrapper, void *wrapped)
Return value: New reference.

gooogb22000.

int PyDescr_IsData .
¥ - (PyObJect*descr)

000000000000 descr0000000DO0O0ODO0ODOODOOOOOODOODOODO
0000000000000 desecr00000000D0O0OO0O0ODOO0ODOOODOODDO;00DOOO
0000DoD0ooooooo22000.

PyObject* PyWrapper_New (Py Object*, PyObject*)
Return value: New reference.
ooooo22000.

75. 0000000000 113
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758 000000 OOOO (slice object)

PyTypeObject PySlice_Type
00000000000 0000000000 slicel types.SliceTypeO OO

int PyS1i Check
mtFystice_thec (PyObject*ob)

ob0000DDO0O0O0DOOO0O0DODO0O00DD;epO NULLOOODOOOODOO

PyObject® PYSlice_New(PyObjcct*start, PyObject*stop, PyObject*step)
Return value: New reference.
000000000000 000000000D000000000d start, stop, 000 step 0000
000O0O00d0ooOO0O0obOoO0ooOO00ooOOoooOoOOobooOooOoOO00ooOoOooDooOo  NULLODODODODOO
00000 NoneOOOODOOODOOODODOOOODOOODODOOODOOODODOOODOO NULLOO

gooo

int PySlice_GetIndices (PySliceObject*slice, Py_ssize_tlength, Py_ssize_t*start, Py_ssize_t*stop,

Py_ssize_t*step)
0000000000 slice00O0OO start,stop, 00 step 000000000 0ODODODOOOOOO

OO00D0O0000 lengh 0ODOOOD0OO lenggh OOODODOOODOOOODOOODOOOODOOOO
oooo

ubobooboboobOO0obOO0ObOObOO0OOO0ObObOO0ObOO0 -1 00000 @oOOobOo0OobO0Dbo
obooobOdobob0NenedOOOO0OOOO0OODOOOOOOODOOOOOODOOOOOOO -1
oboooooboooooo)d

O0000000oooooo0oo0o00goooooooo 23000 PpythondOO0O0OOOOO
O0000000D000O0PySlice GetIndicesEx () DO00DOO0OO0OOOODOOOOODOOOOO
0000000000000 o0DOo0DooOoooOooooooo 2500000000000
length 000 int OO start, stop,step 000 int - 0000000000000 O00OO0O0O 64bit
00o00DO00o0ooooooooooooooooooog

int PySlice_GetIndicesEx (PySliceObject*slice, Py_ssize_tlength, Py_ssize_t*start,
Py_ssize_t*stop, Py_ssize_t*step, Py_ssize_t*slicelength)
PySlice_GetIndices () DOOOOOOOOOOOOOOO
0000000000 slice000ODO start,stop, 100 step 000000000 O0ODOOOODOODOO
000000000 length D0 DOD0D0O00O00O0ODOODOO slicelength OO0 00000 DOOOODOO
000d0oD0oDOoO000o0oooobOo0o0oooooooOoOo0oooooooooOoan

g0obOdbOd oOCOUOOOO0OO0OODOODODOODOO -1OUOD0OC0bOODODbDO 23000.
O0DO0o025000:00000000 length OO0 int OO start, stop, step, slicelength (1 [ O
int x0000000CO00O0CCO0O0O0O00MbitODOD00O0O000O000O0ODODOO0OO0O0O0O00
oooooo

759 000000000 (weak reference object)
Python 0 D00 O0DODODODOODO (firstclass object) D D0 0000000000000 0O00O0

bobooooboobobooooobobooooooboobobooooboboooboooobOoboobo
gboboobOoboooobobooooobooooooboooooon

114 070 00000000 (concrete object) 0 00
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int PyWeakref_ Check (ob)
ob000O0O0OO0OD0OOO0OO0OOOOODODOOOOO0OOODOOOOOOOOOOOOO 22000.

int PyWeakref_ CheckRef (ob)
ob0000O0OO0ODOOOO0OOOODODOOOOOODOO0O0OO 22000.

int PyWeakref CheckProxy (ob)
o000 0O0O0DODOOOOO0ODODOODOOOOO0OOOOODODO22000.

PyObject” PyWeakref _NewRef (, . «ob, PyObject¥callback)
Return value: New reference.
o000 00000O00O0OOOOODODODOOOOODODODOOO0O0O0O0O0O0O0OOOOOoDOoOOOOOn
0o000oooOoOooooooooooOo0, 0000000 ooo0oooooooooooogg
000000 callbackD 0 0000000000000 00000000 DOOOOOODOOOO
0000000 callback 0000000000 DO0O0O0ODO0ODO0ODO0ODOODOODOODOO0OO callback
ONoneO NULLOODOOOOODOODOO opO00O0O00DODOOOOOODOODOOO callback O
0000000000000 NoneO NULLODOOODOOODOOOODONULLOOODO TypeError
oO0o0O0obOOdooogooboo22000.

PyObject” PyWeakref_NewProxy (PyObject*ob, PyObject*callback)
Return value: New reference.
o000 000O0O0O0OODODODOODODOOOO0O0ODLDDODO0O0O0O0DU0OD0DOOoOoODOoODOODODOO
doooooooooobooooooboooo; 0o oo boooooooooao
0000000000 callback D000 O00O00OO00DOOODO opO0O0000ODOODOOODOO
000000000000 callback 000000000000 OCO00OODOOOODOOOODOOOO
00 callback0 None O NULLOODOUODOODODOODopOODODODOODOODOODOOOOODOODOO
callback 00000000 00OD0OOO NoneO NULLOOOOOODOODOO NULLOODOO
TypeError 00000000000 22000.

PyObject* PyWeakref GetObject (Py Objectref)
Return value: Borrowed reference.

OO00O0 rf ODO0DOOODOOODOOOODOCODUODODDOODODOODOODOOODOO

goooooodondonan Py None 0O 0O 0O0O0O0O0OOOO0O 22 0O 0O 0O.

O00: Jd0o0ooOoOoOOOoOOOobOO0 O0O0ObOObO O0o0000oooogooooobOooo

gboooboobooboooboobobooboboooboobobodbd py_INCREFE ()
oooobooboog

PyObject* PyWeakref_ GET_OBJECT
yohjectm By —t {pyObject*ref)
Return value: Borrowed reference.

PyWeakref_ GetObject () UO0OO0OOO0O0O0O0OO0O0O0OODOOOOO0OO0OOOOOOOOODOODO
ooooboooo22000.

7510 COOOODOO (CObject)

O000000ooO0000oDooo0uon Pyrhon 000000 DOOOOOODODO 1.1200 “Providing a
C API for an Extension Module,” OO0 OO0 O0OOO0OOOO
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PyCObject
U0 pyObject UOOOOODOODOODOO (opaquevalue) U0 OO OOOCOOOOOOOO Python
000o00o0b0obooO (void»OOODODOH)OD CODOODDODOODDODODODOODOODO
Ommport OO O0O0OO0OOOOO0OOODOODOOOOODODOOOOOD cAPIDOOODODOO
ooobooboobuodbbooboob0 cobooboooobOoobuooboboobOoobobo
gogoopboobbooogo

int PyCObject_Check .
mEy Ject_+hec (PyObject*p)

OO0 pyCobject UODOOODOOODOOO
PyObject* PyCObject_FromVoidPtr (void*cobj, void (*destr)(void*))
Return value: New reference.

voidx cobj 00 PyCObject DOOUODOOOODO destr U NULLODOUODOODOOOOOOODOODO
gboooboooboobon

PyObject* PyCObject_FromVoidPtrAndDesc (void*cobj, void*desc, void (*destr)(void*, void*))
Return value: New reference.
voidx cobj 00 PyCObject 0O0DOODOOOODO destr O NULLODOODOODOOODOODOODOODO
0000000000000 O0desce00000000000O0ODODOOO0DOOODOOODOOODOOO
oooad

void* PyCObject_AsVoidPtr
Yy ] - * <PyObject*self)

PyCObject OODDOOO sef DO0ODDO0ODOOO0DODODOOOODODO void »00000O0O

void* PyCObject_GetDesc
Y J - (PyObject*self)

PyCObject OODDOOO sef DO0ODODOO0DOODOOO0DOODOOODO void »O00D00O0ODO

int PyCObject_SetVoidPt
mry Ject_set¥ol r<PyObjcct*self, void*cobj)
self 00 voidOO OO cobj 0000000 PyCObject 00 DOOD0OO0ODOOODOOODOOOOO

oboooboboooooboooooboobooooobooboooo

7511 00000000 (cell object)

“O0 (cel)>O0D0OO00OODOO0OODODOO0OO0OOODDOODOOOOOOODODOODOOOOOOODDOOOO
uoboobooboobbooobooboosoboobooboobo0ooobo0ooobo0ooboOooDn
boooobooboboooooboboooooobooboo0ooooooboboooboooobooon
gooooooboobobooboobobooooooboboobooooobobobobooobDOobDobO
O000000000D00 (dereference) 0000 0O000DO0OO00O0DOOOODOOOOODDOOOOD
uoboobooboob;bo0boobooobobo0oobo0oobooooboobOoobooboOoDbon
obooobobooooboboboobooboooooboobono

PyCellObject
gbooobooboobobo cooboooa

PyTypeObject PyCell_ Type
go0o0oooOoOooooOoooooOooooogo

int PyCell_Check (ob)
ob0 00000000 0O0OO0OO0DOODOO0OO0;ep0 NULLOOOOODOOOOOO

116 070 00000000 (concrete object) 0 00
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PyObject* PyCell_ N
yObject” PyCell New (1, (1 iect*ob)
Return value: New reference.
OoebO000O0O0D0OO0O00O00OODODODOOOOOOOODOOOOOONULLOOOOOOOOOON
PyObject* PyCell_Get
yobject” PyCell _Get (1, () cctrcell)
Return value: New reference.
cellDODOOOODOO
PyObject* P 11_GET
yObject” PyCell G (PyObject*cell)
Return value: Borrowed reference.
cell0O0DODODDOOODODO cellDO NULLODODDOODOOODDOODOOOODOOOOODDODDDOO

int PyCell_Set
y - (PyObjcct*cell, PyObject*value)

00000000 cellDDOD0O0valwue 000D 0O0O0O0OD0O0OO0O00ODOOOO0OODODOOOO
O0000000valued NULLOOOOOOOOO cellODO NULLOOOOOOOOODO;00 cell
gbooobobooobobobobo -1000000D00000ocbO0ODbObOOO

id PyCell SET
void PyCell_ (pyObject*cell, PyObject*value)

Oo0b00oo0odb0 clliDOD0value OO OOO0O0O0O0O0OO0O0DOO0O0OO0OOODOOOOOOODOO
O0ooo0o0oooobodn;eellOO NULLODODOOOOOOOOODODODODOODOOOOOO

gooogno

7512 000000 Ooooooo

O00000 (generator) 1O O OOO0D0OO PythonOOODOOOO0OOOO0ODOOO0ODOOODOOODOOODOO
gboooboobooooobobobobOobobbobOb pyGen_ New () DODOODODOODOODOO
gboooboooobooboooobobooooobooooobooboooooboooo

PyGenObject
0000000b0o0booogobooobo coooood

PyTypeObject PyGen_Type
oooooo0ooooooOooooOoooooOoooboooD

int PyGen_Check (ob)
ob 0000000000000 DODOOO0O0000000 b0 NULLOODODODOOOOOOO

int PyGen_CheckExact (ob)
ob0 00 PyGen_Type 00000 ODOO0OODO b0 NULLOOODODOOODOODO

PyObject* PyGen_New (PyFrameObject*frame)
Return value: New reference.
frame 0000000000 OOCOOOO0ODOOOOOOOODOODOOOODODOOODOODOOD
frame 0000000000 O00O0DONULLODOOOODODOOOOD

7.5.13 DateTime OO QOO OO

datetime U0 0O0O000O00O0D0OO0O0OCODOOOOODOOOOOOOODOOOOOOOOOOOOOO
U000Db0o00o0bO0b0o00O0b0O0DO datetime.hODOO0OO include O (Python.h OO O
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OO0000 include 00 00)0 PyDateTime IMPORT OO OOOODOOOODOOOODDOOOOD
Ub00oo0o0oo0ooo0oOooO0oobobob0ob0o0ob0o0o0obo0o00o0o0n000d pyDateTimeAPI O CODO
oooooobooooooo

gboooooooobooo:

int PyDate_Check
it Fybate_thec (PyObject*ob)

ob [0 PyDateTime_DateType 0 PyDateTime_DateType DO0OOO0O0O0O0ODO0DO0ODOONO
0oooboboood;ehd NULLOOOOODODDODDODODOOOOODDOO 24000.
int PyDate_CheckE t
int PyDate_CheckExac (PyObject*ob)
ob [ PyDateTime_DateType 000000 O0O0OD0ODOOO0DOODOOO;ehO NULLODOODOOO
ooooobooooo 24000.
int PyDateTi Check
int PyDateTime_Chec (PyObject*ob)
ob 0 PyDateTime_DateTimeType 00 PyDateTime_DateTimeType 0O OUODDOOOOO
0000000 0O00000O,eph O NULLOODOODOOOOODOODODOOOO24000.
int PyDateTime_CheckExact (Py Object¥ob)
ob U PyDateTime_DateTimeType D00 O0O0OO0OOOOODODOOODO;eb O NULLOOO
0000D000bOO0oD0oOOono 24000.
int PyTi Check
it Fytime_thec (PyObject*ob)
ob [0 PyDateTime_TimeType OO PyDateTime_TimeType OO0OO0O0O0O0O0O0O0ODOOONO
O000000000;0p0 NULLOODDODDODODOODOOODOO24000.

int PyTime_ CheckExact .
y - (PyObJect*ob)

ob[ PyDateTime_TimeType 00000000000 OO0DOOOOO;ehO NULLODOODOOO
0o0o0o0oooboo 24000,
int PyDelta_Check
mtFybeita Lhec (PyObject*ob)
ob U PyDateTime_DeltaType 00U PyDateTime_DeltaType U0 UODOOOOOOOODOOO
00oooooood;epd0 NULLOOOODODODODOOOOOODOO 24000.
int PyDelta_CheckE t
int PyDelta_CheckExac (PyObject*ob)
ob ] PyDateTime_DeltaType U0 OOOOOODODOOOOOOOOO;eh O NULLODODODODO
00o000ooobooo 24000,
int PyTZInfo_Check
mEy no_thec (PyObject*ab)
ob 0 PyDateTime_TZInfoType OO PyDateTime_TZInfoType OOODOOOOOOODOODO
0000000D000D0;ep 0 NULLODODODDODODOODOOODOOODO 24000.
int PyTZInf heckE
int Py nfo_Chec xaCt(PyObject*ob)
ob [ PyDateTime_TZzInfoType 0O OOO0O00O0O0OO0OO0OO0OOO;ebO NULLODOOOO
0o0o00Dooobooo224000.

goooboooboobooboobooobon:

PyObject* PyDate_FromDate (intyear, intmonth, intday)
Return value: New reference.
00000000000 datetime.date 00000000000 OOODODODO24000.
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PyObject* PyDateTime_FromDateAndTime (intyear, intmonth, intday, inthour, intminute, intsecond,

intusecond)
Return value: New reference.

uboboooboobbodbboobobudaibil datetime.datetime DO UOOOOOOOO
ooopooboo24000.

PyObject* PyTime_FromTime (inthour, intminute, intsecond, intusecond )
Return value: New reference.
000000000000 00000 datetime.time 000000000000 ODOOOO 24
ooo.

PyObject* PyDelta FromDSU (intdays, intseconds, intuseconds)
Return value: New reference.
O0000000000D0O00 datetime.timedeltaO0OO0O0OOD0OOODOOO0OOOODOO
00 datetime.timedelta 0000000000000 OCOO0OO0OOOOODOOOOOOOO
oooooD24000.

O000000date00000000DO000O00DOO0ODODOOO0ODO0ODODOO PyDateTime_Date
0000000000 (0D pyDateTime_DateTime)d OO0OO0OO0O0OO00OO0O0O0O0DOO0OO0O0DOO
NULLODOOOOOOOOooOoooooooooo:

int PyDateTime_GET_YEAR (PyDateTime_Date*o)
0000000oooooooooo 24000,

int PyDateTime_ GET_MONTH (PyDateTime_Date*0)
o0 100 R20000000000000D00O 24000.

int PyDateTime_GET_DAY (PyDateTime_Date*0)
00100 3100000000000 00000 24000.

OooopoDD0O datetime DOO0OOOOOOOOODOOOOOODODODOOOOOODOO
PyDateTime_DateTime DO O OO0 0OOO0OO0OO0O0O0OO0DOO0OOCDOOOODOOOOOOO NULL
obooooobooooooooobooon:

int PyDateTime_ DATE_GET_HOUR (PyDateTime_DateTime*o0)
o0o00O230000000DbO0b00oOo0oDbDOob 240000,

int PyDateTime_ DATE_GET_MINUTE (PyDateTime_DateTime *0)
OO0 o00A5SNO0O000O00O0000O00O00024000.

int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime*o)
0do0o0dO0sS00d0d0O0OOO0O0ObOOOoOoOoO24000.

int PyDateTime_ DATE_GET_MICROSECOND (PyDateTime_DateTime*o)
OOoOoOoDoDbDoDbDOo9Y%YoonoooooooobbonnoD 24000,

oo uumed00D0O0O0O0O0O0DOO0O0OO0O0O0O0O0O0OOOOOOOOOOOO PyDateTime_Time
gbobooboobboobooboobboobooboobbooANLLDODO0b0O0b0Obob0n
gooooad:

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time*0)
OO0 o0023000000000000000024000.
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int PyDateTime_ TIME_GET_MINUTE (PyDateTime_Time*o)
doo0dO0s0d0O0OooOoOoOoOoboOoOoOoOooOo24000.

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time*o)
doodoosydoooobooooboooooo 24000,

int PyDateTime TIME_GET_ MICROSECOND (PyDateTime_Time*o)
ooooooogooeounonoooooobooboonD 24000,

gbooobOob DBAPIODOOOOOOOOOOODO:

PyObject* PyDateTime_ FromTimestam .
he ¥ e * P (PyObJeCt*args)
Return value: New reference.
dateitme.datetime.fromtimestamp() OO0 00 000O0ODOODOOOOOOGOD®DO
datetime.datetime 00000000000 ODOOOOOODOOO 24000.
PyObject* PyDate_FromTimestamp (Py Object¥args)
Return value: New reference.
dateitme.date.fromtimestamp () U0 U000 000000O00O0O00OO0O datetime.date

oooobooooooooooooboog 24000,

7514 00000000 (Set Objects)

goooog 25 0O000. 000000000 set O frozenset OOO API OO
Oo0oooooDoOooobooo0ooooDooODoo0oooooooooooooooon (
PyObject_CallMethod(), PyObject_RichCompareBool (), PyObject_Hash (),
PyObject_Repr (), PyObject_IsTrue(), PyObject_Print (), PyObject_GetIter () 0O
O00) DooodobooOoggd ( pyNumber_Add(), PyNumber_Subtract (), PyNumber_Or (),
PyNumber_Xor (), PyNumber_InPlaceAdd(), PyNumber_InPlaceSubtract (),
PyNumber_InPlaceOr (), PyNumber_InPlaceXor () OODO)OOOOOOOOOOO

PySetObject
U0 pyObject DODODODODODODO set O frozenset O UOOOOOOOOODOOOOOODOO
OO0 pyDictObject DOUODOODOODODO (seyyODDODO@@IDOODOO)ODOODO
ooboooocooboobobob @oooboobob)oooobobobUooooobUooOobo
ogoooboobobobooboobuobooboboobooboUbobDboobDoobOoobo
0000000000000 0000000bL0o0DbL0o0DbO0OD APIDDODDOODOOOOO

PyTypeObject PySet_Type
OO0 PyTypeObject OO ODODOODOODOPython set DODOOOODO

PyTypeObject PyFrozenSet_Type
U0 PyTypeObject OO ODOODODOOOPython O frozenset DO DODOOONO

oboboobobobobobobOo pywhon OO0 O00OO0OO0OO0ODOODOODODOODODODODOOOOOO
oooooOobo0ooboobobobooooboo pythonODOOODOOOOODOODOOO

int PySet_Check
mtFyset_thec (PyObject*p)

pUOset 0000000 0DOOO0OOODOODOOODOODOOOODOOOOOODOO26000.

120 070 00000000 (concrete object) 0 00



The Python/C API, 0 0 0 O 2.6ja2

int PyFrozenSet_Check
Y z - (PyObj ect*p)

plO frozenset 000000 DO0O0O0O0ODOOODODOOODOOODOODODOODOODOO 260
oo.
int PyAnySet_Check
IntPyAnySet_Check (, picctip)
plU setl frozenset 000000000000 DO0O0OCOODO0O0OOOD0OwedOOOOO
int PyAnySet_CheckE t
int PyAnySet_CheckExac (PyObject*p)
plUO set O frozenset U0 0O0O0O0D0OO000OD0OO0DO0OO0OO0 e DO0ODOO0OODOODODOO
ooooboooogoooo
int PyFrozenSet_CheckExact (Py Objectp)
plO frozenset OO00O0O0O0O0OD0OO0ODO0OOweDO00D0OODOODOOODOOOODOOODOO
oono
PyObject* PySet_New (

PyObject*iterable)
Return value: New reference.

iterable 1000000000 0O0O0O0OO set 000000 idterable 0 NULLODOOODOO setO
0000000000000 set0 000000 NULLODOOODOO dterable 0000000000
J000O0OTypeError 00000 O0O0O0O0O0O0O0OOOOOO setJ 00000000000 OOO
(c=set (s))
PyObject* PyFrozenSet_New (PyO bject¥iterable)

Return value: New reference.

iterable 10 0000000000000 frozenset UOOODOO iterable 0 NULLOODOOOOO
frozenset O O OO0 dterable 00D 000000 0DO0O0O0O0O TypeErroxr DO OOO0OD0O0OODOOO
026000:000000 frozensetODDODOODODOODDOOODDODOODOODODOOODOOO
00000000000 frozenset 00O D0OD0O0O0D0OODOODOODOD frozenset O PySet_Add ()
goooooboooogo

00000000000 setD frozenset DO UOODUOODODOODOO0ODLOOODOOODOODOODOO

Py_ssize_t PySet_Si
yssize L PySet_Size (, (picctranyser)

set U frozenset U0 OOOUOOODODOOOODOO len(anyset) UOUODOOOanyset 0 set
O frozenset DO 0O0O0O0OOOOOOOOO0OOOOOODOONO PyExc_SystemError O
0oo0boooog225000:0000000000 int00000O000000O0DODO0O0O0 64bit
oo0oooobooooooooobboooooooooon

Py_ssize_t PySet_GET_ SIZE
y_ssize_t PySet_| — (Pyobject*anyset)

Ubogbooboobdaibn pySet_size() UUODOOOOO

int PySet_Contai
Int PySet_Contains (b Objectanyser, PyObject*key)

o0bo0ob 1gobboobb0obob oo0obUoUoUobbUOoUbDbO -1bO0OoUoboO Python U
__contains__ () D00O0O0O0O0OO0D0OD0OO0OOODODOOO setdO0 frozensetD OO OODOONO
O0OkeyOOODOODODODODOODOOO TypeError 000000 anyset 0 set, frozenset O
0000000000000 b00ObOb0O0Ob00O0 PyExc_SystemErrordQO00OdQonon

int PySet_Add
yoet- (PyObject*set, PyObject*key)

set 00000000 keyOOOODOODO frozenset UOOOOOOOO0OO0OO0OO0O0O0O0DOODOO
goo000O0b0O00-1000000%ky0000000D000000O TypeError0O00000O0O
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set 000000000 0ODOO0ODO MemoryErrorOOOODOOOserd set 00OD0O0O0O0OODO
0000000 00Db0OD00 systemError 0O000O0O0OO0OO0O0OO 26000: frozenset U
000000000000 b00D0D00o00b00b0obD0DO00DO0dPryTuple_SetItem() OO
000000 frozenset DO OO O0OODOOO0OOODOODOOOODOOOOOOODOOOODOO

U000000 set00000000O0O0ODO0OO0OODOOOfrozenset0O0O0O0O0O0O000O0ODOO
ooooo

int PySet_Discard (

PyObject*set, PyObject*key)
coooooOoooo 11000000 ooboopoDoooDoDOoDOob0 oobOobOOoooDOoLboO

U000 -1000000keyO0O0O0ODO KeyError JOOOD0OO0ODO keyODOODOOOODODO
U0 TypeError OO 0OOOODOPython O discard() DODOOODOOOOOODOOODOOOOO
set OO frozenset 0 000 0O0O0OOser 0 set UODUOUOOOODOOODODODOOOOOOOOOO
PyExc_SystemError Q0O 0OO0OO

PyObject* PySet_Pop (

PyObject*set)
Return value: New reference.

set UOODO0O00O0DO0O0OODOODOODOODOODOOO0bO0bO0000 see00OO0O0OOOODOO
U0 NULLOOODOOOsetOOO0OO0ODOO KeyError OOOOOODO serd set 00000000
000000000000 0systenmError 0000000

int PySet_Clear (

PyObject*set)
set00Q0O00O0O0O
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080

000 (initialization)\0 000 O
(finalization)0 0 0 0 O

void Py_Initialize ()
Python 00 00O OO00O0OO0O0OOOPython OOODODOOOODDOOOODOOOOODO
OD0O0O0OD0O Python/C API OOODOOOODOOOCDOOODOOODOODOODOODO; O

000 Py_SetProgramName (), PyEval_InitThreads (), PyEval_ReleaseLock (), U
00 pyEval_AcquireLock () 00O 0OO0O0OO0OOOOOOOODOOOOOODODOOODODO
(sys.modules) 0 0O0O0OO0O0OO0OOOOOOOOO_ _builtin_ ,_ main_ OO0 sys

00000000 bo0obOobo0oobOonon (sys.path)UOOODOODOO sys.argvdognogd
O00;0000000 pySys_SetArgvEx () DOODOOOOODOOOOOO (Py_Finalize()
goobooo)oobobooboooboobboobooboboobs;boobboobOoobobo
oooooooooo

void Py_InitializeEx (intinitsigs)
initsigs 0 1000000 pPy_Initialize() O0O00OOCOOOOOOOPythonOOOOOODO
0000000 imitsigs0 0000 0O00DODOOOO0O0ODOOOODOOOOOODOOOODOOOOO
ooooooo24000.

intPy_IsInitialized()
Python OO OODO0OOO0ODOOOOOOOODO@MOO)OODOOOOOOOODOOO@O)
000000 py_Finalize() OOOOODOOO Py_Initialize() OO0DODOOOODOOOO
oooooooo

void Py_Finalize ()
Py_Initialize () 000000 Python/CAPIO OO OODOOOOOOODODODOOODOOODODODO
Py_Initialize () OO0O0OO0OO PythonOODOOODOODOODOODOOOOOOODOONO (sub-
interpreter, 0 0 00 Py_NewInterpreter () 000)00000000000D0OOO0ODOOOOOODO
OO0 Python0O0OOOODOOOOOODODDOODOOOO0OOODOOOOODO (Py_Initializel()
odo0O0)oooUOooOooUOooOOoUOoDOoUODO0DO0ODOO0O0O0D;000DbO000DOOoOoOooOOn
oooo

OoooooooooooooooooooooDOPythonDDODOODOOOOOOOOOOODODOO
obooobOoboooobO0obooooboobo pythonOODOOO0OO0O0OO0OO0DOOOO0O0OODOODOO
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oboboobobobO@ooo DbDLL) OO Python DO OOOOOOO0OO0OO0O0OO0OODOODOOOO
OO0DLLOOOO0OO0OO00000 PythonOOOOOO0OO0O0O0O0O0OOOO0OOO0ODOOODOOOOO
oboooobobo0ooboobobobooboobooboobo0ob0ooooDO pythonDOOOODODOO
uboboobooooboboooooboooooboobooobogono

oboboboooo:-00000000b00b00bO0000b00b0000b000b00bOO0obO0O0On;
oooooooooooboob(@obooboobooboooooo)oboboboboboobooboooo
(_del (yUObOOO)OOOOODOODOODOOOOODOOOOOOOODOODOOODOOOOD
0000000 PythonOOODOOOOOODOOOOOO0OO0ODOODOOOOODODOOPYythonDODOOOO
ooooooobOoboooboooobooboobO@obooooobooooboobooooonn
oooHhoooooboooobooooboooooboooboooboooobooobooooboboboooDo
obooooboooboooboooboooobooobO0oobO0ooOooboooooOoooOooOobboOoOonDn
gob20000000000000000000O0000;00000000 Py_Initialize()
O Py _Finalize() 02000000000000000

PyThreadState* Py_NewInterpreter ()

00000000000 (sub-interpreter) 10O O000O000OO0OO0OOOOOOO@UOOOO)DO
0000000 Python OO0DOODOOOOODDOODODOOOODOOOODONO import 00O
ddddddddodoodoododdoodoodoooOoooooOobOO00d__builtin, |,
_main_ 000 sysOO0O0O0OO0O0O0O0OOOOOOOOOOOOODOOOO0O (sys.modules)
J000o0oooopoonoD (sys.path)yUOODODODOOOODOOOOOOODOOOODOOOOOO
J0ooooooood sys.argv 000000 ooooooobooooO Vo
00000 sys.stdin, sys.stdout OO0 sys.stderr D0 000 (DO0O0O0OO0OOOODOO
000000000 CODO00DO0ODDO rILEODODODODOODOOOO)O

0000000000000 00000000000000 (thread state) 00000000000
0000000000000 00000000000000000 (current thread state) 1 0 0 0 0 O
00000000000000000000000000000;000000000000000
00000000000000000000000000000 NULLOOOO00;0000000
0000000000000 0000000000000000000000000000000
000000000000 0000000000000(@ 0 Python/CAPIOOOOOOOOODOO
0000000000000000000000 (global interpreter lock) 0 00000000000
000000000000000000000000000;000000 Python/CAPIODOODODO
00000000000 0000000000000000000000000000000000
000)d

oobooboobooboobooboooboo@o)bboboobooboobo:-00000000000
Oobobo0mportd00000000O00O0O0O0O0OO0ODOCOODOOOOOOOOOOO@O)ODOO
ooooooboooooobo(@o)oooobobooooDobUobo0o00 mportOOODOODOO
obobooobOoboobooooboboboobobooobOooboo;00b00b00n0 init 00O
U000000000000000 py_Finalize() OO0 Py_Initialize() OOOOODOO
ooboo0ooobooooboboooboobooooobbbo0 mpert 0000000000 DOOOODOO
O000;000000 mport DO0DOO0O0OOOOODOO initmodule0OO OO0OODO ODOO

ooboobo.:0b00b000ob @ooooooooo)booboooboooboooboooonn
ob0o0o0OooOobO0obO0o00oO0ob0O0bO0 —O0000 os.close() DOOOOOODOODOOOO
oooooobo@uoobooobL)boboooboooooboooooooDoboboboooo
ooboooboboboooooo@o)bboooboooboooboobooooobooOoooon
oobooboooooboooooboboob;b0o0b00o0obOo@uoOo)oobooobooboonn
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gbooobobooobOoboboooboboooobooooboobobooob0obo0ooooDbon
oobOooboooobooobbooboooooooooboooboooooooboooboboooboooonn
oo0;0000bobooboobobobooobooboooboooobooooob0oboooOoDbOoDbo
uobooboboooooooooboooboobooooobooooobooobooboOooboonDn
Omport 000000 @CO)OOOOODODOOOODOOOODOODOODOOOOODOOOO
U000 XXXOooOoooobooooooboboooobobooooboooooo)

OO00D0D PyObjC O ctypes DO DO OO PyGILState () APIDOODOOODOOOODOOO
Uob00obo00obO0o0obo0ob0o0ob0oOo @Ol pyGILstate_« () OOODOOO0ODOOODOO
O)oooooooobooooooooboooooboobooobooboooooboooboooooboo

void Py_EndInterpreter
Y- P (PyThreadState*tstate)

obOo0oo0oooobo0 swate 000000 (OO)ODOOOOO0OO0OO0DOODOOO tstate00000
ooboboooboobooboboobboobooooboobbooooooooooboDooboooDo
boboooooooooboooooNULLOODOODbOOODbOOobOObOObOOobOOob00000n
booobobooooobobooooo@uoobooboooobooboobooobooboooboono
ooboobOoobOobooobOoboobooboob0ooboboooboobognon0)py_Finalize()
gooobooooboboooooobooooooboooobooboooobo

void Py_SetProgramName (char*name)

00000D0D00D0ODO0D0O py_Initialize() OOO0OOO0OOOOOOOOOOOOOO
0000000000000 00000000 main() OOD0OO0OODO0DO argv(0] ODOOODOOO
0000000000 py_GetpPath() 0000000000000 O0O0ODOOODOOODOOOOO
OO0 PythonODOODDOOOOODODOOOODOOOODOOOODDOOODOODDOOOODOOO
'python’ 0000000000 DOOODODOOODOOOODOOOODOOODOOOOOOODOOOO
0000000000000 00000000000000000 PythonOOODOODODOODOO
000000 0o0o0oooooooooooooooooon

char* Py _GetProgramName ()
Py_SetProgramName () 0000000000000 O0O0O0OO0DOOOOO0OOOOOODOOODO
ooooooooooooooobooboboOoooo;oooooooooooooDbDDOObObObDbOo

char* Py_GetPrefix ()

000000o0o0obo0bobO0oo0o0b0obo0obobobooobOoboog prefic00DO0ODO
00 py_SetProgramName () OO0 O0O0OOOOOOOOOOODODODOOOOOOOOOOOOO
0000000000000 D0,;,00000000000 */usr/local/bin/python’ O00O0O0O
prefix O ’ /usr/local’ JOO0OO0OOODO0ODOOOOOOODOOODODOODOODOODOO
0000oooOoOo00oo0oooobooooooobDo0oOoonoO MakefileOOOOOOOO
OO0 prefix 0000000 configure 1000000000 -——prefix0000000000O0O0O
OO0 PythonOOODOODO sys.prefix0000000O00O0 UnixOOOOOODOOODOOODOO
ooooooooooo

char* Py_GetExecPrefix ()
0000000000 00000000D00000D00000D0D000 exec-prefix000000O0
000 py_sSetProgramName () 000000000000 DOOCOOO0OO0OOOOOOOOOO
gbooboooobooboboOo;0b0b0b0o0obOobgn f/usr/local/bin/python’ OOOO
exec-prefix 0 / /usr/local’ O0O0O0O0OOODOOOOOODODOOOODODODODOOODOODDOOOO;
0000000000000 0D00O000000000D0OD0O000D00O MakefileOODOOOOO
OO0 exec_prefix 0000000 configure 0 D00 D0O0O00O00O ——exec-prefix 000000
O0D0000000 PythonOODOOOD sys.exec_prefixO0000000000 UnixOODOO
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gooo

o0:00oo0ooboobooboob @oooboobooboOo)booboobooboboOooDo
OO0D0000D0O00D0O0b000O exec-prefix0D prefix O OO ODODOODOOODOOOOOOODOO
oo000o0ddoooooooonodd /usr/local 0000000000000 O0O0O0O0O00O
000000 /usr/local/platOOOOOOO0OOODOOO

gbobooboboboboobboobobobobooooooobooboboobooboboo
OO0 Solaris2x 00000000 Sparce 000000000 DOOODOOOODOODOODOO
OO0Solaris2x 00000000 Intel DO0OO0O0O00DOOO0O0O0DO0OOO0O0DCOO0 IntelO
O00 LinxO00OO0OO0O0OO0O0DOOO0ODOOO0ODOOODOOO0ODOOO0OO0O0O00OO0O0ODO0O0O00O0000
oooobooooboobooboobooboooobooo0obo0oO0obOob00OD UnixdoOO
Oo0oooo0oobOoO00oDO0o0ooO00boDoO0; 0 UnixODOOODODOOO0ODODOOO0OOO0OOOOO
OO000D0000 prefix O exec-prefix UOD OO DOOO0O0O0OOOO0OOODOOO0OOODOOOOODOOO
ooboooobDo pythonOOOOOOOOO0DODOOOODOOODOODOOOODOODOO (OO
O000D00O000D PythonOODOOOODOOOOODOOOOONDO

OU00000D000 mount 0 automount 00 0000000000 OOOOODO0OOO
/usr/local/plat 00000000000 0OO0DOOOOOO0O0DOOOOOOO /usr/localODO
gboooboobooboobooboobo

char* Py_GetProgramFullPath ()
Python 0 0000000000000 ODODOOOO;0D00000000000O0O0O0OOOODNO
(000 py_SetProgramName () D0 0D00D0)00DO0DODODODODOODOOOOODOOOOO
0do0D00ooU0o0ooU0o0DoDOo0oo0D0ooo0oooOo, 000000 DoooooOoon
0000000000 PythonODOODOODO sys.executableOOOOOOOOOO UnixOOO
ooood

char* Py_GetPath ()

0000000000000 00o000O0;,000 (00 py_SetProgramName () DOOOODO)
0d000DO0o00D0o0Do0oU00oOoU0DoDO0U0DOO00DDODODOU0DOU0ODOUODOOUODOO0ODO
0000000000000 000o00ooD0D000o00DoO0Doo0O0oO0ODO0OoDO0O0o0oOgg Unixd
MacOSXOO’:",Windows OO ;" OO0 00D0000O0OO0ODOO0OOOODOOCOOOOOODOO
0;00000000000000D00000O0Osys.path000000DO0O0OOOOCOODOODOO
0d0D0000oodooodood0oooU0ooo0ooDoU0oDoOoDoOOo0oOo0ooOoUoDoODoOn
ooooooooog

const char* Py_GetVersion ()
Python OO OOO0OO0OO0OO0ODOOOOOOODOOODOOODOO

"1.5 (#67, Dec 31 1997, 22:34:28) [GCC 2.7.2.2]"

gboooboooboobon

o0O00obO @obooobobooboOo)oboboOo python ODOO0OODOOO;0000000D0O
obooooobooboboooboboobboooobobooobobbooobbOobooboboo
oooobooboboobooboobL, bbb UbUooDbUobooUobo
PythonOOOODO0O sys.version0OOOO0O00OO

const char* Py _GetPlatform/()
0000000000000 000O0000b0O000b0bO00o0o0oUnxOOOo0Dooooobooao
000 «“000”0000000000000000bO0bO0000LDO00LDO0oUDLDOoLDOOoooDoOOn;
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OO0 Solaris2x O 0SunOS 5x, 00 00000O000O0DODOsunos5 DO0O0OOO0OMacOSX O
O 'darwin’ 000 Windows OO 'win’ OOO00000000O0O0O0O0O0O0OCOOOOOOO
g0;0000000000000000000000D000 PythonOOODOOO sys.platform
oooobooboog

const char* Py_GetCopyright ()
000 Python DO ODO0OO00ODDDODODODODO0OOOUOOOOOO "Copyright 1991-1995
Stichting Mathematisch Centrum, Amsterdam’ 00O 0O0O0O0O0OOOOOOOOOO0O
o00O0O000O00oDb0O0bO;0000b000000b0O00DO0OU0bDOO000DOOg PythonO OO
000 sys.copyright UODOODOOODOOO

const char* Py_GetCompiler ()
O00000O000DoOod pythonODOOD0ODDOOOODOOOODOOOOODODOOUODODODOOO
ooo0oobOoOo0oooooooa:

"[GCC 2.7.2.2]"

gooooo

boboobooooboobooboooobooboob;00bo0obO0ob0oobOOobo0OonoOoonn
O00000 PythonOOODOODO sys.versionO0000000O0O0O0O0OO

const char* Py_GetBuildInfo ()
0000000 PythonO0OOO00ODDOOO0ODDOOOODOOOODOOOOODODOOOODOOOO
ooooooon

"#67, Aug 1 1997, 22:34:28"

oooooo

oboobooooboobooboooobooboobs;b0oboob0obooboOobooOonoOoDn
Uoo00o00d PythonOOOOODO sys.versionO0000OO000O0O0O0O0OO

void PySys_SetArgvEx (intargc, char**argy, intupdatepath)
arge0UO0 argy 00000 sys.argv 00000000000 0000O00000 main() OO
O0000O00O0O0bO0obDOoU0oooOg pythonODOO0OO0OOODOOOODOODOOOODODOO
gobOooOoO0oObOOoOoOoOO0OooOOobOO0oboO0oO0oO0o0obOOo0ooDOoooOoDObDOoOoDbDOoOoDbDOoODo
O000arev00000D0ODOOO0OO0ODODOCOOOO0OOOO00O0ODO sys.argvO00O00O0O0
O000D00000DbO0b00O00 py_FatalError () DOOODOODOOO

updatepath0 00 0000000000000 0O0DOCCOO0O0O00O0OOupdatepathd 00000
ubodbdd sys.pathddgoooooobooagbooaooodn:

0000000000000 argv(0] 000000 O0OO0O0ODODOODOODOODOODOODOODO
00 sys.path0QO0Q0Qoooooono

0000000 (arge0 000000 argv([0] OO0O0OODOODODOOOCOODOOOODO)HD
sys.path0000000000O0O0O0O0OO0OO0OOOOOOOOOOOO (.mOO0o0o
gboooooboooon

ooogoD 2e66000.

void PySys_SetArgv (intargc, char**argv)
PySys_SetArgv () O updatepath 01 100 0000000000O00O0OCOO0OO
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void Py_SetPythonHome (char*home)
Python 00O ODOODOOOOODODOODOODO “home” 0000000 OODOOODOODODOOO
home/lib/pythonversion ] home/lib/pythonversion 00 0O0O0O0O0O0OOOOOOON
obooboobOobooooooobooboobOobOoboooobooooobOobOobDOooDobooooo
O0OPythonOOOOODOODOOODOODOOOODODOODOODO

char* Py_GetPythonHome ()
OO0 py_SetPythonHome () OOOD0DO0O0OOOCOOOODODOO “home” 0 OPYTHONHOME O O
Oo00o0ooooooopooooooooood

8.1 000000 (threadstate) 10000000000 OOODO (global
interpreter lock)

Python OO OODOOODOOODOOODOO (threadsafe) 100000000000 O0O0DOO PythonO OO
OO00000000000dglobal interpreterlock 1 GILOOODDOOODOOOOOOOOOODOODOO
OO00000D00 pythonODOOODODOOO0ODOOO0OOOOOOOOODOOOODODOODOODOODDOOD
goobooooboooobooooobooobooboobooobooboooobooooooOobooboboOooboboOooono
gbobooooobob:b0boo0bobobobobobobobobobooobobobobon
obooboooboobooboboobbooboboooooooooooobOoobOoobooboOoOoDn

00000O0DO0bO0O0O00bO0O0bDOob0OOoO0oO0oDOobOoboO0OO pythonDDOOOOOOODODOO
Pytho/CAPID O OO UODOODOOODUODOODOODOODOODOODOOODLODOODOD PythonOOOoooo
odoooooooooooOooboooobobo0 —0ooooooooooooboooo 1coooooo @ao
00 sys.setcheckinterval () DOO0O0OO0O)—0000000O0O0O0OO0OO0OOOOOOOOOO
Joooobooobobooo yrooboooobobobooooorvroooboboOoooboo rroooooaod
do0doodooooooooooooooooooo

Python 0O OD0OOO0OO0O000O0DODOOOO00O0DDOODOO0OO0O00ODODOOO—0O00ODAOPython
O PyThreadState OO0 OO0O00O000O0O0O0O0OO0O0O00O0O0O0O0O0DOOCOOOOOOOOOO0ODOOO
O00:000000 pyThreadStateOO00O0OO0O000000D0O0OO0O000DOO0O0O0DOOOO (thread-
local-storage, TLS) OO0 0D O0OO0DO0O0ODOOOODODOOODOOOODOOODOOODOOODOOOD

booooobooboboooooboboooooooobboooobOobOoboooooobOOoboOoon
gboooooboooobobooboooobooooogb:

ooobooooobooooooooboooooo
oobooouobboooooobooooooo
...ooobobooooooboooonD /0 00O,
ooboooobooooooobooooooo
ooboodouobboooooobooooooo

gboogobooboobgooboooobooboobooboobooboobooobooobon:

Py_BEGIN_ALLOW_THREADS
...ooooboooooooboooobD /0o 00O,
Py_END_ALLOW_THREADS

Py _BEGIN_ALLOW_THREADS DO UOO0OO0OO0OOOOO0OO0OOO0OO0OOOOOO0OO0OOOOOOOOO0OO0O;,
Py_END_ALLOW_THREADS DO OU0OD0OOO0OOO0OOO0O0O0OOOO0ODODOOODODOODODOOOOO
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UO0PythonOOOODOOOOODOOODOOOOODOODOOODOOOODOOODOOOOODOOOODO
oGgiLOoobooooobooooooon

gooobobbbooooobbbobooooubbbbooooobDbbbbooooUbLbD:
PyThreadState x_save;

_save = PyEval_SaveThread();
...0ob0ob0obobobobo0 /0o 0O,
PyEval_RestoreThread(_save);

gooooooooboooooobooooboooooooobbuoooon:
PyThreadState *_save;

_save = PyThreadState_Swap (NULL) ;
PyEval_ReleaselLock();
...Jddoooooooooobo /0 00...
PyEval_AcquireLock () ;
PyThreadState_Swap (_save);

Jodoobbbboouobbbb;0000dd pyEval_RestoreThread () UOOODODODOO errno
Jjddooooooooooooooobbub bbb bobobbbDbib0 errnodddgoggogg
000000000000 b0o0o0obb00o00obb00o00obDDbO00d pyEval_SaveThread () OO
0 PyEval_RestoreThread () O GILOOOODOODO;00000PyEval_ReleaseLock () OO0O
PyEval_Acquirelock () OOOD0O0O0OODOO0OOODOOOOOOODOOODOOOOOOOODOOOO
gooooboboobbooooooobbboodooobob bbb bbbboogo
Joooobobobooooooobobbooooooga

gooboooboooooooooboboobooooooooooooboooobobooboooobboobooooooo
bobooboobooobooboobooboooboobooooooboboobooboboooobooboobo
uoboobooboo@uoobooobooooooooooooooobooobobo0ooboOooboOoooDn
obooooooboooobooobooo)oooboobooobooboooobooboooboobooon
goooboooooooboboboooobooooooboboobooboboboobobooooDbo

chboooboobooobobooobooobooboooboooboobooobobooboobooOoonn
obo0ooooobOoobOooooboooboooooooooboOon python/CAPIODOOODOOODOO
oboooboooboobooboobobooooboooboooooooboboobooboboboboobDOoDbOoDo
uoboobooobooboobooobobooboboobooboobooboooobooboobooDn
gboboobOoboooooobobooooobooboooooboboooobOobooooboOoDboOobn
oboooooboooo

gooooooboobooooooboboobooooboobooboooooDobUoboboobooDOoDDbO
gbobooooboooboobooboboooobooboboooobooboobooboboobooobooboOobn
U0O00000000D00000 (codesysmodules) 000000000000 O0O0OO0O0O0O0OO0ODOAO
oobooooobooobooobooog pythonODOODODOOOOOOODOODOOODOODOOODOODO
boboobooooboo@obooboobooooobooboobooboobOoooobOoboboooboOoDbn
O0 interp000000000O0OC0O0DOOOO0;000000Pythen00000O00DDOOOODO
OO0PythonOOODOOOOODOOOOODOOOOOOODOOOO)O

gobooobooooooboooooooobooobbooboooboocoonDoonoO pythonODOOODOO
gbobooboobooooboobooooooo

obooo0O23000000000000000000000000 pyGILsState () 0000000
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OO00oo0o0o0o0cOoooooob Ppython0O0ODOOOO0ODDOOOODOOOODDOO

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/+ Perform Python actions here. x/
result = CallSomeFunction () ;
/* evaluate result */

/% Release the thread. No Python API allowed beyond this point. */
PyGILState_Release (gstate);

PyGILState_x () UODO0O((Py_Initialize() UOOO0OOO0D0OOOO0OO)0000O00O000O00OO
UoboOoobobooobooobobOoo0oboOd PythonO (Py_NewInterpreter () OOOO)O0O
ob0oo0o0oooOobOobobooo0ooboobO0bobOo00OOobO0b0b00Dn pyGILState_x () API
goooooboooobobooogooo

ubobooobooobooobbooobnog CO fork() DODODOOODODOOODOODOOO
fork () DOO0OODOOOO0DOOOOforckO0O0D0O00OD0OO00O forckOOOOOOOO0O0OOOO0DOOCOODOO
ooooobooboobboobooboob0o0b0ooobooob0o0obo0ob0OoUdPythonD fork OO O
oooooooooooob fokOOO00ODOOOO0O0ODOOO0O00DOODO00OO0OO0O0ODOOO0O0OD
0000 lock-objects 00D D0D000O0PythonOO0O0O00DOO0OO0O0OOOOODOO Python O fork
obooobooo forkO0O00O0OD0OO0OO0OO0ODOOO0OO (PythonODOO)OOD0OO PythonOOOOODOO
U00000PythonODDOODOOODOODOOOD posix_atfork() OO0 OSOOODOOOOODOO
O0000000PythonOOO0O0D0O0OOOO0O0O0DODOOO0ODODOD os.fork() DO0DOODOOOOD
fork () D0ODOO0OO0OO0frk000D00OO0O00O000O0DOOOO PythonODOOOOOOOOODDOD
00000 0b0ob00O0obOo0b0pepyos_AfterFork () DOODOOO0O0OODOODOOOODOODO
ooooooboooooobooo

PyInterpreterState
000db0obooboobo0ob0ob0b0obU0ob0obUobUobUOobOOobOOobDUOD stateyDoboboog
gogbboooboooboobbuoobuooobboobbooobboobbbooobbooo
O0O00OO0bDO0o0oooDOonO (publiccDOOOODOODOOODO

ooboobOooobooobOooobooobooobobooboob0ooooooooooboooboOonn
ooboooobooboobboooobooooboooobooobooobboboooooboDooobooDo
uobobooobooooboobobooboooooooooooooobooobooboooboonn
gooooo

PyThreadState
gboooboboobooboboobob0oobob0odubbubO0onDbd pyInterpreterState
»interp0000000O0O0O0CODOOO0OOOOODOOO0OOOOOOOOOODOOOOOOOO

void PyEval_InitThreads ()
000000 DO000D00o00dooDo0ooDoD00o0D0ooooooDoDooooooood
00000000 00PyEval_ReleaseLock () O PyEval_ReleaseThread(tstate) OO0
0000000DbO00DO0DOOo0oOo0oO0oOo0o0oDOO0o0bO0oo0oOOooDoOooDoOoooooag

gboooboobooobob0oooobobobnO py_Initialize()UOOODOODOOODOODOOO

bobooboooboboobooboooobacILbooboobooooobooobooboobOooog @
o000 pythonOOOODOOOOOODOOODOOMODOOOODOOOOOOOOOOODOOODOO
goboooooboobooboooboobooooooobooooobobooooooooobooboboobooboo
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oboobooobOobooobobo:-obooboobo0oobooooobooobOoobooobooooonn
ooboooobooooooociILogoboooooooooboooooooobooooboonoon
Python thread D0 0O00O0O000OD0OO0DOOO0OOODOOOOODOODOOOOODODOODOOD
Ubdb00obooboooboobdpyEval_InitThreads () OO0O00OD0OOO00OO0O0OOOCODOO
ooboooooboobooooooboobooooboooboooboooobooboobooboonn
ooogo

uboooooooboboboboboboboooo@uoooboo)yoboboboboboooo
oooobobooooboobobo o

ubodgbuoobobobobbooboaoboobuooboobooboaoboa

int PyEval_ThreadsInitialized ()
PyEval_InitThreads () 0000000000 COOOO(@MQMOO)OOOOOOODODODOOOGIL
0d00dDoO00o00o00oooU0DooO00oO00DoO00o0U0DOo0ooDoOUODoOOoODo
APID00000D000D0O00000D000000000O000O0000O00OOUOOOOOOO0n
odo0Do0oooooooooooo24000d.

void PyEval_AcquireLock ()
000d00odoooooooodoodoDobDoo0DoDooDoooDooooooDoonooooa
0000000000000 000000DO00bO00D0000DO0oOoDOoDo00oOOooOobOooOoooDo
0000000DO00DO00O0O00O00O0O00bOO0o0bOoooOoooOon

void PyEval_ReleaseLock ()
goo0oboobo0oobooboooboooobooOoooboDoboooOobobobooooboooOooDooDbo
goo0obOoo0O0bOOobOOoU0oOoOobOoo0obOOoboDOoboUoboOoboboboooo

void PyEval AcquireThread
y —aequ (PyThreadState*tstate)

goobOooobooobooboooobooboboOoobobbOoO0d sstated 000000 tstate 1 NULL
oobooOoobOooboooobooboooboooboobbooobooobooOobooboooobo0ooonn
ooboobooooooobooboooboobobob0oboboOooboobbbOOoobOoOobOoODo
bobooboooobobooooboobooogn

void PyEval ReleaseThread
¥ - ( PyThreadState *tstate)

oboobooobooobboobonNLLODO0O0booboobooboooobooboooao
boboobooboooboboooooboobbooboobobooboobobooocboOobOobOooboon
OO0 wate 0 NULLOOODOOODOOODOOOODOOOOOOOOODOOOOOODOOODOOODOO
ooooobooooobooo0 —0oooobobooboobobobooobooboboobOoboboOoDbOoDbo
boooboooobooboooobooboooobooboooboo

PyThreadState* PyEval_ SaveThread ()
(ooooooooooOooogobooooogbobogooboooooO)yobooobDoooDoOoo
ooooooobobooooooooANLLO0DO00DOD0O000O0O wuLLOOODODOO0)oo
ocooooooOOOOo0OooooDbOoOoO0O0ooooooobooDbOobObOOo0oooooDoOoboOoOoo
oood

void PyEval_RestoreThread
y - (PyThreadState*tstate)

(booooooooboobobooOooboobOobooooOoobobobO)obobooooobooon
O0D00000Db00D00bbo0DbOo0n sstare0 000000 tstated NULLOODOOODOODO
boboobobooobobooooboobooooboooobooboooob0oboooooDboon
(obooobooboooobooboooobooboooOobOobobooboOoboOooog)
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0000000000000 00O0O00oOO0o0oooO0O0DsPython000O00OO0O0DOOOODOOOD
oono

Py BEGIN_ALLOW_THREADS
00000000000 { pyThreadState x_save; _save = PyEval_SaveThread();
0o0DOO0o0o00ODoOO0oo0bOO0o0bOoOOoOo0obOOoO0obOoOoo0DbOo0ooDDOOoo0DbO, OoobOoOoooaa
Py_END_ALLOW_THREADS 000 0O0OOO0OO0OO0OOOOOOODOOOOOOOODOOOOOOOODO
000000000000 00000000000O00DO000D000bO00oDOooDOooDOOoooooDog

Py END_ALLOW_THREADS
00000000000 pyEval_RestoreThread(_save); } 000000000 0O0O0O0O
doddodoooooboobbbbbo,00000ddgdgd py_BEGIN_ALLOW_THREADS OO
goboboooboodbboooooobooobbooobbooubooobboooboOoo
oooobobobobooooobobobboooooooboboboogo

Py_BLOCK_THREADS
00000000000 pyEval_RestoreThread(_save); UO0O0O0O: OOOOOOOO
Py _END_ALLOW_THREADS 00 OOO0OOODDOOOOOODOOOOOOOOOOODOOODOO
ooooooono

Py_UNBLOCK_THREADS
00000000000 _save = PyEval_SaveThread(); 00O0O0O0O: DO0OODOOOO
Py_BEGIN_ALLOW_THREADS OO UOOUOO0DOOODDOOODDOODDOOOODOOOOOOOOOO
oooooooo

gboboooobobooboobooboboooboobobooooooboobooboobooboboooboOoDboOobn
gboobOobooooboboooboobooooboboooboobobooooboOoobooon

PylnterpreterState* PyInterpreterState_New ()
0o00dooooooo0o0dooooooooooDOooooOooO0OoooooooDoooooOgo
O00o0000o00ooo0ooooDo0o0ooooDoooooo0ooooooooooooooog
oooo

void PyInterpreterState_Clear
Y P - ( PylInterpreterState *interp)

uboboobogboboboboboobooboboboboobobobooboaboboba
gbogboobooboboo

void PyInterpreterState Delete
Y P - (PylnterpreterState*interp)

0000000000000 000D0 000000000000 oOLOo0ObObODObO0b0D000o0o0o0ono
000000000000 000 pyInterpreterState_Clear () O0O00O0O00OOOOOOO0O
00000000000

PyThreadState* PyThreadState_New
y y - ( PylInterpreterState *interp)

ooboobooboooboOooboooboobooboooobOOooobOOoOobooOo0oobO0obOooonn
uboboboooobobooboboboboboobooboboobooobooobobaba
gboooboobooboobooboobo

void PyThreadState_Clear
y - ( PyThreadState *tstate)

gboboboboboboobobobooooooboooobobobooboobobobo
oooobooogobooon
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void PyThreadState_Delete
Y - (PyThreadState*tstate)

gboboboboboboobobooboboboboooboobobobobobobobobo
00000000000 pyThreadState_Clear () OOOO00OO0OO00O0O0O0OCOODOOOOODOAO
oood

PyThreadState* PyThreadState_Get ()
ooooooooooobooooooooboooooboooboboooooDoooooDoO0oooDon
ooboooboooboANULLOOO@mOOoobo NvLLOOOOooboooooooo)boooo
oooooooooobooooooooog

PyThreadState* PyTh dState_S
y y-hrea are— wap(PyThreadState*tstate)

Ub0o0000b0000 state 00000000000 O0O0O0O0O0O0OOsstate D NULLOODOODOO
gbooboobobobobbooboobooboobobobobobooboo

PyObject* PyThreadState_GetDict ()
Return value: Borrowed reference.
oooooooooooofooooooooboooooooooobooogooobobboogooo
oooooooooooooooooooobooooooooooboOooOooDbObObOOooDbDOoOoo
oooooooooooboOoboo0o0o0oooooooooANLLOO0000o0o0o0ooooooo
coooboooooooooOoOooooobooOoooooOobooooooDoobooOoooooD 2300
O:0000000000DOCO0000bOOO000OoDOOoOoOoUoDooDOoOoOoOoNYULLOOOO
ooooooooooboooooDo.

int PyThreadState_SetAsyncExc (longid, PyObject*exc)
0dooooooooooooboooobbodi0bDo000oooooooooooognDdOon;
exc0DDODODODOOODOODOO0OOD0O00OD exeOOOOODOOOOOODOOODOODOO
0000000000 DO0DO0ODOO0ODOO0DO0ObOO0ObO cOoOooobDOobOobOobOOobDOobOOooOoOooa
0000000 bOO0D0oO0Doo0oOo0ooooboOoobooooooan

oobooboooobooboboobooobo;oboboobbo1booboO0o0obdObDO00ObOO0ODO
oobo0bO0O0b0bOO0O exeO NULLOOOOOOODOOOOOOOOOOOODOOODOOODOO
oboooobobooobooboooooboooooobono23000.

PyGILState_STATE PyGILState_Ensure ()
Python OO OO GILOOOOOOOOOOOOODO PythonCAPIOOOOODODOOOOOOOOO
go00o0O00000oOoO0OO0O0000ooOoOoOoOoO0oO0o0OoOooOoOoUOOoooooDoOoOoOo
PyGILState_Release () DO0DOOOOODOOOOOO

000 pyGILState_Ensure () UOODOO PyGILState_Release () UO0OOOOOODOOO
0000000 APIOO0DO0OD00O0D00O0O0OOORelease) 000000000 OODOOODODOO
Jd0d0dd0d0oooddd py_BEGIN_ALLOW_THREADS OO OO Py_END_ALLOW_THREADS [
0o00dooooooon

U000 PpyGILstate_Ensure() UODOOO0OD0OO0OOO0OOOOOOCOOO>O0OO0OO0O0” OO
PyGILState Release() ODOO0O0O Python OO0 O0OOO0OD0OO0O0OO0OO0DOOOOOOOOOODO
gbooboobobobobboboobobbobnd-0o00b00 pyGILState_Ensure () U
Ub000b0000b00b00000 pyGILstate Release() DOOO0OOOOO0OO0OOOOO

obooobooooooooooooobocILoboooOooooboboooobooooooon
oooooobobo23000.
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void PyGILState_Release (PyGILState_STATE)
000000000000 00D0D0O0000000O0DOoOOoOO0OdOPython DODOOOOOO
PyGILState Ensure() 0000000 O0OO0OOOOOOO@ODOOOOOOOOOOOOOO
O00000000GILState APIO D00 D0OD0DOOOOOODOO

PyGILState_Ensure () oooooboooooboooobooobobOOonn
PyGILState Release () UOO0O0OOD0OOOOOOODOOO 23000.

82 00 00DODOODOODO (profiling and tracing)

Python OO DO OODOOOO0ODOOOO:O0 (profiley 00D OODDOOOD: 00 (race) DO OOODOOODOO
ooooooooooobooooooooooooooooobooOoobOoOoOoOoOoOoooooDoboOooD
(coverage analysis) 0 0 OO0 OQOOOOoOO

Python22 0000000000000 OOODOOOOOOODOO  COODODODOOOOOODObOO
O000o0oooob0o0O cOoo00ouoooooooooooobooobo0o0ogn PythondO0O0O00ODODO
obooboooobooboobooooobooboobooooboooo cobooooboooooon
gbobobboooooboboboboooboboboboobobaobobosbooboboboban
oooo0oooobobobOobooooooooooobobOobooboooOoOg (basicevent)y I OO
OO00000O0000 PpythonOODO0OOOOODOOOOODODOOOODOOODODDOO

int (*Py_tracefunc . . . .
(+Py_ b )(PyObJect*obj, PyFrameObject*frame, intwhat, PyObject*arg)

PyEval_SetProfile() OO0 PyEval_SetTrace () O00OO0OD0OO0OOODOODODOOOOO
odbob0ooo0obobOooobo0o0oobbouoou oy 0OoooLDbO framed 000 O0O
000000o0ooo0o0oodgOn what 000 PyTrace_ CALL, PyTrace_ EXCEPTION,
PyTrace_LINE, PyTrace_RETURN, PyTrace_C_CALL, PyTrace_C_EXCEPTION, OO OO
PyTrace_C_RETURNOOODOOODO arg0 whar 0O DD ODO0OODOOODOOODOOO:

what 0 0O arg 000

PyTrace_CALL OO0 NULLOOO0O
PyTrace_EXCEPTION sys.exc_info () OOOOOOOOOO
PyTrace_LINE o0 NULLOOO

PyTrace_RETURN 00000000o0oooooooad
PyTrace_C_CALL o0ooooooooooooa
PyTrace_C_EXCEPTION | OO NULLOOO

PyTrace_C_RETURN oo NULLO OO

int PyTrace_CALL
00doodoDooodDoo0oooooDoooooooooDoooooooooDooooooooona
00000 Py_tracefuncO what 00 0000000000000 DODOOOOOODOOODOO
O0O000O0 PythonOODOODOOOODOODOO (controltransfery 000000000 0OOOOOO
oooonooooon

int PyTrace_EXCEPTION
0000000000 py_tracefuncO what 00000000000 O0ODOOOOOODOCOOOO
0000000000 b000DOo0o0ooo0bo0D0whar DODODOODOODOOODOOODOOODOO
odo0Doooooooo
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oboooboboooboobono pythonOO0O00OD0O0O0O0O0OODOOOOCODOODOOOOODOODOO
ooboobooboooobboobobooooobooobooooooboooooooooooboooonn
ob0;00000b00000o00booboooboobooog

int PyTrace_LINE
Jd00Oo00d0bDDO0oddooO @obDo0o0oooooO)yooooood what OODOOOODO
ooooog

int PyTrace_RETURN
0000000000000 0D000000 pPy_tracefuncOO0O what DOOOOOODODODO
oogd

int PyTrace_C_CALL
CcCODO0ODD0OD0O000 Py_tracefuncO00O0 what ODOODOODOOODOO0O

int PyTrace_C_EXCEPTION
cO0DO0O0OO00DO0O0O000 Py_tracefuncO000 what DOODOOOODOODOODO

int PyTrace_C_RETURN
cODOODOOD0OO py_tracefuncOO00Owhat O0DOODOODOOODOOO
void PyEval_SetProfile (Py_tracefuncfunc, PyObject*obj)
000000000 funce0000O00OD0 0000000000 0OOODOOODOOODOOOODOO
Python 00000000 OONULLOODODOODOOOODODODOOOOOODOODOODOODO
0000000000 0000000 opj000000D00D0ODOODOO0ODOODOOODOODOODOO
00000000 bOO00DOO0bOO0bOO0bOO0DOO0obO0ObO0oDO0o0oO0oDOOoDO0o0oOoOooDoOooDoOoonoa
0o0o00oooooooooooooooono
void PyEval_SetTrace (Py_tracefuncfunc, PyObject*obj)
0000000 func000D00O0O0ODO PyEval_SetProfile() 000000 OO0ODOOOOODOO
0ooddoooooooooooooog

83 0000000 0ODOODO (advanced debugger support)

gbobooboboooooboooobobooobobooobooboon

PylInterpreterState* PyInterpreterState_Head ()
gooobooogoobooooooboooboooooooboooooboboooobobooboOoD 22
ooog.

PylnterpreterState* PyInterpreterState_Next
y P Y P - ( PylnterpreterState *interp)

obooboobooobOoobooboobooobogmerp0000000O00OOOOOOOOO
g22000.

PyThreadState * PyInterpreterState ThreadHead
y Y P - (PyInterpreterState*interp)

oooo0O00 interp OOOGOOODODDOOO0OOOOOODODOOOOOOOOOOOO
PyThreadState OOOOOO0OO0O00O0O0O0OOOOOO 22000.
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PyThreadState* PyTh dState_ Next
yihreadstater FyZhrea ate Nex (PyThreadState*tsmte)

tstate 10 0O PyInterpreterState U0 U00O000000O0O0O0OO0OO0OO0OO00OO0DOODOODOOO
state 0000000000000 0ODODO 22000.
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91 00O

Python 0O DOODOODODOODOODOD PythonOOOOOODOOOOOOOODOODOODOOOODOOO
(private heap) 0 0 0 000000000 0ODOODOOODOODOOOO Python ODDOODOOODO (Python
memorymanager) DO OO OO0O0O0OPython DO ODOOO0DODOODOOOO (sharingD O OODOOODO (seg-
mentation)0 O 0 00 OO (preallocation)d 0 00000 (caching) OO0 OODOOOOODOOOOODOODOO
do000oo0o0oOo0ooooooooooooo

U00000o0o0ob0o0b00000 (rawmemory allocator) 0 OO0 00000000000 O0DO0OODOO
OooooooooDOOo0O0ooooooDobD pythonOOOOODODOOOOOOOODOOOOOOOOD
oboooooboobbooooobOobobooooooobobooooobOobooooooboOoboon
gbbobgoboobooboobboobbobbobboobooboobooboobooboban
gboobogooboobooboobooboobbooobooboobooboobooboobboon
booboooobooboooobooobooboooobooob/obooobooooboooobo
Ub0oooooodg pythonOOOOOOOO0OO0ODOOODOOOOOODOOODOOOOOOOODOODOO
ugbooboodgoooboobobobobboobboobooboobuoobooboooboboboboon

boboooobooobooboobobooobooboboooobobooboobooboboboobOobOoobo
obooboooOdpythonOOD0OOO0O0OOO0OO0ODOO0O0OCODOOOOODOOODOOOCOODOOOOODAO
oboooboooooboobobOpytheonDOODOOO0OO0OODOOOOODOOOOODOODODOOODOODO
ooooooooooooobOpythen OO ODOOODOOOOOODOOODOODOOODOOOO Python/C
API0O0O00D0O00O0O0000

00dob0obooooooobobbuobobobuobobuoog pythonODOOOOOO COODOOOO
O000000:malloc() O calloc() U realloc() OO0 free() UOOOO0OOOOOOOOO
oo0oo0bOo0bOo0obOoocopoooooooO pythonO0OOOOODOOOOOODOOODOODO
obooocooboooboobo python OO0 0O0O0O0OO0OO0O0OOODOODODOOOOODOODOOO
dooooooooboooboooooboodooboooobobooooDooooboooooon
cObOooooooooooooooooboooooooooooobobbooooooooooooooo
gooooooo:

PyObject =xres;
char +«buf = (char *) malloc (BUFSIZ); /* for I/0 =/
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if (buf == NULL)

return PyErr_NoMemory () ;
...Do some I/O operation involving buf...
res = PyString_FromString (buf);
free(buf); /+ malloc’ed =%/
return res;

ooooooroooooOoOoOoOoDbO0ooOobD  cOoboooU0oDO0o00oDO0oo0oDOOOn Python
gboboobOobooooboboooooboooooobooooooboooooboooo

obooooooobobooooobobobooo phon 0000000 O0ODOODODODOOODODODOO
PythonOO OO Python OO DO DOOODODDODOOOOOOOOOO0O0O0ODOOOOOOOCOOODODD
gbboobooooboobooboboooboobooboooobooobOPythonOOOOOOOODOO
oobO0ooboooobo0oooobboooooooobooooooobooobonO pythonOOOOOOOOO O
goooooobooboooooobobooooooobooooboooobobobobooboobOobOobo
Oo00o0o0o0ooDo0o0oooooooDbO0oobooO0oooDoO0 pythonDOOODODOOOODOOOOOD
OO000000000000DO0O000D0000 (memory footprint) 0000000000 O0D0ODOOOODO
oooooooopythonODOOOOOOOOO0ODOODOOODOOODOOODOODOOOOOODOODO
goooboooobooboooooboboboooooooooboooobbOoboobooo cooooDo
O0ooooDoo0oooobrrooooOooooDoboOOoOooO pythonOOOOODODOOOOOOOD
obooobOoooooobooog

920000000000

Python OO 00000000 ODOOODOODOOOOODOOOODOOOOODOOOOODOOOOODODO
ooboOogb ANSICOODOOOOooooooooobooooobboobboooooobbooboooooo
gooooooao:

void* PyMem Malloc (size_tn)
n0000000000000000000000 veid»x0O00000OO0O0OD0OODOOOOODOODO
0000000 NULLODOO0OOO O0O00D0O0D00ODO0D0O000OoO0oooooon NULLO
000000000000 DO0000 pyMem_Malloc(l) () OOODODOOODODOOODODOOO
0000000000000 DOoUoO0oDOoDoU0ooDOoDOoooOooOooDoOog

void* PyMem Realloc (void*p, size_tn)
p0000000000O00OO0OD0 nODO0O0O0OODOODOODOOOOODOOODOODOODOOODOODOO
000000000 DOO000O0o0bOOOO0ppONULLOODOOODOOO PyMem_Malloc (n) ()
000do0ooooO; 000000000 n00000000DO00D000DO00DOO0ODOOOOO00OOd
0000000000 NULLODDOOOO0O0O0DOO pO00NULLOOODODOOOOOODOOO
00 pyMem_Malloc () O PyMem_Realloc () DOOOOOOOOOOOOOOO

void PyMem_Free (void*p)
p 0DO0DO0O0DDODODOUOODDODODUOOOO p ODOODUOOODDO PyMem Malloc() O
PyMem_Realloc() 0 000O0OD0DO0OOCDODOOOODODOOOOOODDODOODDOOOOD
PyMem_Free(p) () 00 OO0OODOOODOODOODOOODOODOODOOOOO p O NULL O
oooooooooon

gboooobooboobooboobobobooboboooboooboOobbo TyPEO0O0O0 COODOOO
ooo

138 090 0dood



The Python/C API, 0 0 0 O 2.6ja2

TYPE* PyMem_New (TYPE, size_tn)
PyMem _Malloc () OOODOOODO (n * sizeof (TYPE)) DOODOODOODOODOOODOOOTYPEx
0000000000000 ooOoOoOo0o0oODbO0o000oUooDoOoODoOo00ooOoooon

TYPE* PyMem_Resize (void*p, TYPE, size_tn)
PyMem_Realloc () OODOOODOO (n » sizeof (TYPE)) OO0DOODOOOOODOOODODO
Oo00ooOTyPE+000000D0OCOO0DODOO0ODOOOOOOODOOOOOOOO pOOOOO
O000oooooooooooo0oOgANULLODOO0O0O0ODODO cOoOooooooooooogyp
00000oDoo0o000oo0o0ooooo0ooooDoo0UoooooO0U00OpOODOOOOO
ooooDoooog

void PyMem_Del (void*p)
PyMem_Free () DOOOOO

oboboOooOocAPIODDODOOOOOO PythonODODOOO0OOOODOOOOOOODODODOOO
oooboboooboooobooooobobooooooD pyhonODO0O0O0O0D0OOO0ODOOOODOOODOOO
gbobooboboooboobooooboooooobooooboon

PyMem_ MALLOC () O PyMem_ REALLOC () O PyMem_FREE () U

PyMem_NEW () 0 PyMem_RESIZE () 0 PyMem_DEL () [

9.3 [

oboo0oooobobooooobO oo boobo pythonOO00 VOOODOOOOOOOOODOODOO
gooooboooooooboono:

PyObject =xres;

char +buf = (char %) PyMem_Malloc (BUFSIZ); /# for I/0 #*/
if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyString_FromString (buf);
PyMem_Free (buf); /+ allocated with PyMem Malloc x/
return res;

gbooobooboobooboboboobboobooboood:

PyObject =xres;
char +buf = PyMem_New (char, BUFSIZ); /x for I/0 x/

if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */
res = PyString_FromString (buf);
PyMem_Del (buf); /* allocated with PyMem New #*/
return res;

obooboooooboooobOoobooooboooboobobooboobooboobooboobooDn
obooooobooooooboboooooboboooooboOobooboobooboboooboOoDboOoobn
ob00 APIDDOOO0ODOOO0OO0O0COO0DOO0OOOO0ODODOOO0OOO0ODOOO0O0OODO0ObOOOOODOObOO0DbO0ODbO
goboooobooooooooooooooboooo0ooDoooo D00 (Fata)DOODOOOODO
gooo
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char xbufl = PyMem_New (char, BUFSIZ);

char +buf2 = (char *) malloc (BUFSIZ);

char +buf3 = (char ») PyMem Malloc (BUFSIZ);

PyMem_Del (buf3); /* Wrong —- should be PyMem Free() */
free (buf2); /* Right -- allocated via malloc() */
free (bufl); /#* Fatal -- should be PyMem_ Del () */

0000000000 Python 00D0O0O0O0O0O0DOO0OO0O0OO PyObject New() O
PyObject_Newvar () 0000 PyObject_Del() 00000 Python 000D0OODOO0OOOO
0DO0000000000000000

obooboooboobooboocoboooooboooobooooboooooobooobOoooOoDn
ooo
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000000000000 (object
implementation support)

O000000O00000DO0ODO (mewobjecttype) DD OO0 O0OOOOOODOODOODOOOOOO
ooooboooo

101 000000000 DOODOOODOODOOO

PyObject* _PyObject_N
yobjects Fybbject ew(PyTypeObjecl*type)
Return value: New reference.

PyVarObject* _PyObject_NewVar . . .
y ) —¥ERJ —ew (PyTypeObJect*type, Py_ssize_tsize)
Return value: New reference.

OD00O0025000: 00000000 size000 int00D0OOC0OODOOOOODOCOOOO
64bit 00000000000 0OO0ODOO0OO0ODOODOOOOd

void _PyObject_Del (PyObject fop)

PyObject* l?yObjeCt_Init(PyObject*op, PyTypeObject*type)
Return value: Borrowed reference.
O00000D0O0DO0O0O0O000OD00O opUO000O0OODOODODOODO (initial reference) 0 0 0O O
O0bO00bOOo00oDOOooDOoOoOO0ooooboOwpeOODOODOOOODOOODOODOOOODOO
0000000000000 00oO0o0oOo00DbOo0DOoO00oOO0ooooDOooOoDODOoODOoOOoO0Ooo
o0o0oDooooooooooooooog

PyVarObject* PyObjeCt_Initvar(PyVarObject*op, PyTypeObject*type, Py_ssize_tsize)
Return value: Borrowed reference.
PyObject_Init () OO0OOODOOO0OOOO0OOODOOOOOOOODOOODOOOOODOOOOD
OO0DO0OD0O0O025000:00000000 size000 int0000000ODODOOOOOOO
OO0 e64bit 00000000 0ODOODODOODOODOOODOODOODODOOO

141



The Python/C API, 0 0 0 O 2.6ja2

TYPE* PyObject_New (TYPE, PyTypeObject*type)

Return value: New reference.
COOO00O TYPEO Python OO ODODOO type OOODODOO Python OO ODOODOODOODOODO
O0O0PythonOOODOOODODOOOOOODODOOODOOOOODOODOODOOOOO,;OOOOO

oobooboooo10bo0ob00oboo00obo00obo0ob0odg000d tp_basicsizeOOO
oooo

TYPE* PyObject_NewVar (TYPE, PyTypeObject*type, Py_ssize_tsize)

Return value: New reference.

cOOO0O TYPEUO Python O OO OUODOO type UOUODOUODOO Python OO OOOOOOOOOOO
000 Ppython 000000 DODDODDOODODOOODDODDODODDOODDODODDODODDODODO
UooooTyPEO0DODOOOvartype U tp_itemsizeUDOUODOOODOODOOODOODOOODOO
size000000O000ODO0OO0OOOCOODLDODOOOODOOODOOOODOODODOODOODO
oobobobobooooobobodbobobouooobDoobUoboboDooDoooobLUobUobo
0000do0o0oooobo0obooo0ooDoDo0bO0oDbOOoDoooDoooDoogoDooog 2.5
O0D0:00000000 size000 int0000O0OCODOOO0OOOODOOOCODG40it00O00ODO0O
oooobouooboobooboobooboa

void PyObject_Del (

PyObject*op)
PyObJject_New () 00 PyObject_NewVar () 000000000000 ODOOCOOOOOOODO

ubgboooboboobdabdail tp_deallocUbDUOO0O0O0bO0obOoobboobOonooonDOg
oooobo0obo0ooboobouobooooboooooDbOo pythonODOOOOOODOOOODODOO
boboobobooobooboooobobooooobooooobooon

PyObject* Py_InitModule (char*name, PyMethodDef*methods)

Return value: Borrowed reference.

name 10 000000000000 CO000ODOO0O0ODOOOO0ODOODODOOODOOOODOO
O000000000000D000O0 23000:000000000 PythonO OO methods 0 00O
oo0o0OoANULLODOOODOODOOODOODoOoO.

PyObject* Py_InitModule3 (char*name, PyMethodDef*methods, char*doc)

Return value: Borrowed reference.
name 1000000000000 ODOODOODOOODOOOOOOODOOODOODOOODOODOODOO
000000000000 docO NULLOODOOOOOOOODODO doestring0 0000000000

O0O023000:000000000 PythonODODO methodsDODODODOOO NULLODOOOOOO
ooooooo.

PyObject* Py_InitModule4 (char*name, PyMethodDef*methods, char*doc, PyObject*self, intapiver)

Return value: Borrowed reference.

name 10 000000000000 CO000ODOOO0ODOOOO0ODOOOO0OODOOOOODOO
000000000000 docO NULLOOOODOOOOODDOO doestringdO00OO0OOOOO self
ONULLOODOO0ODOO0ODOO0DO000O00O0000000000000 WwLLODOOOoOooOo
ONULLOOOOD)HO(OOOOODOODOO0ODOOO000DooOoooooogoog PythonO OO

U0o0o0Oo0oo0OobDobobdd)apiver000000000O0 PYTHON_API_VERSIONOOQO
ubooboooboooon

gbob: 000O00bO000b000bO0o0nbn py_InitModule3d () DOODODOOODO;D0O0
uboooboooobobooooboooon
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00000 23000:000000000 PythonO OO methodsDOOOOOO NULLOOOOO
ooooboooog.

PyObject _Py_NoneStruct
Python OO0 None OO O OO0ODOOOOOOOOOOODOOOODOOOODOOODODOOOOOOO
00000000 py_ NoneOODOODOOODOOODOOOO

102 0000000 O0O0DOODO (common object structure)

Python U0 00000000 O0DOOODOODOOODOODOOOOODOOOODOOOODOOOOODOODO
gbooobooobooobooon

o000 PythonOODOOODOOOO0D0OO0O0OO0ODOOODOOODOOODOOODOO0O0ODOOODOOODOODOO
ubgobdboboobodbdid pyObject UUODO PyvVarObject DUDOOODOUODOO PyObject U
O PyvarObject OOOOOOOOODO PythonOUODODOODOOOOOOOOODOODOODODOOOO
gboboobooooobooboooooo

PyObject
ooobooboooooboooooboooobobOooooDb0oooDbooobooUooDbOoo
o0O00ooOOooooooobo pythonO0000O0O0OOOOOOOOOOOOOOODODODODO ™
oooobodobooorobooboboob0oboobOobobooobobDboobobooobobo
ooodboooboobuoobuooboobo

PyObject_HEADOUOUOOOOOOOOOODOOOOOOOOOOOOO

PyVarObject
PyObject UOUODOUODO ob_sizeUOUOOUODOUODOODODOODODOODODOODO OO (length) O
O0000ooDooboo0oooobD0bOoboboOonogD python/CAPIODODOODOODOODOOOO
OO00000PyObject_VAR HEADOUUODOOOOOODOOODOOODOOOODOODOOODOO

PyObject OUU PyVarObject UOOUOOOUOOOOOOOOOOOONO:

PyObject_HEAD
PyObject DO OODOODOOOOOOUOODODODOOOO, 00O0oobbbobOOOoOoboonoo
gobooobobooobbooobobouooobobobobOoobOboDooob oo oooLboUoo
Py_TRACE_REFSUUODO0O0OO0OOO0DLOOUOOUOO0OOD Py_TRACE_REFSUODOODOOOOOODO
PyObject_HEADOOOOOODOOODOOODOO:

Py_ssize_t ob_refcnt;
PyTypeObject =*ob_type;

Py TRACE_REFSUOOU0O0O0O0ODO0ODOO0ODOO0ODOOODOODODOO:

PyObject =_ob_next, x_ob_prev;
Py_ssize_t ob_refcnt;
PyTypeObiject =*ob_type;

PyObject_VAR_HEAD
0DD00000 Pyvarobiject 0000000000000 O0O0DOOOOO;00000000000O
D00000000000000000000000000000000000000000000
OooOooooo:

10.2. OOOOOOOOOOOO (common object structure) 143



The Python/C API, 0 0 0 O 2.6ja2

PyObject_HEAD
Py_ssize_t ob_size;

00000000000 PyObject HEAD 00D DOOO0DODO PyObject HEAD 00O OO0
Py _TRACE_REFS 0000000000

PyObject_HEAD_INIT (type)
U000 pyobject 000000000 OOO0O00DOOO00OO0O0OO0O0DOOODOOOOOOODOOO

_PyObject_EXTRA_INIT
1, type,

PyVarObject_ HEAD_INIT (type, size)
0000 ob_sizeODODODOOODOO PyvVarObject D0 DO0D0D0DO00ODOODODOOOODOO
oododoooOoOoOooooooooa

_PyObject_EXTRA_INIT
1, type, size,

PyCFunction
oobood pythonOODOOOODOODODOODODOO COOOODOUODbOOODDOODDOUODOOO
U00U0Uduoddud pyobject« UU0UO0O0OOOOO PyObject« ODODODODOOODOOOODODO
NULLOOOOODOOOOOoooooooobobooooooonNLLOooooooboooooo
OPythonOOOODOOOOOOOOOOODOOODOOODOOODOODOODOODOODODODO
gooobogoobooo

PyMethodDef
goo0ob0oo0O0bOOobOOo0oOoOobDOoO0oOO0bDOo0oUoOUObDOobOO0D 40bU0oU0oOObDOobDbOOn:
ooogoo coonod oo
ml_name char * ooooa
ml_meth PyCFunction | COODOOOOOO
ml_flags | int o0ooooboOo0ooOobOoboooooboooo
ml_doc char * docstring0 0O ODOOOOODO

ml_meth COO0OOO0OO0O0OOOO0C0OO0DOO0O0DOOCOO0OOO0O0DOOOO0ODOOODOOOOO PyObjectx
000000000 pyFunction000000000000O0O0O0O0O0O00O0OOOODOOCOOOOOOO
ubogbobbodbdgibdpyCrunction 000000000 PyObjectx0O0O0O0OO0OOOONO
oboooboOocUbsefCO000D0O0OOODODOODODODOOOOO

ml_flagsOOOOODOOODOO0O0OOOO0ODODOO0ODOODOO0OOOOOOOOOO0ODOOOO0 (call-
ing convention) [0 0 0 O O (binding convention) 0 D 0000 0O0OOOO0OOOOONO METH_VARARGS
000 METH_KEYWORDS 0O ODOODOODOODO (DODOO METH_KEYWORDS ODOOODOOOOOO
METH_VARARGS | METH_KEYWORDS 0000000000 DDDODO))Y DDODDODOOODOODODODOOO
dooo0ooooooooon

METH_VARARGS
PyCFunction OO0 0O0OD00O0O0O0000D0D0OO0ODDODOOODOODOODDODO PyObject» OO0
000000000 0OO0D0ODODODODODODODOOD0D self 00000D0ODODO;, 00000000000
Py_InitModuled () OOOOD0ODOOOODODOOO (NULLODOOO Py_InitModule() OO
0000)ooooooo @O argsDO0D0O0OD0O)H)OODODODODDODODODODODOODOOODOO
00000000000 pyArg _ParseTuple () O PyArg UnpackTuple () DOOOOOOO
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METH_KEYWORDS
O00O0OO00D0O000000D0 PyCFunctionWithKeywords OO 0OOOOO0OOOODOADO
PyCFunctionWithKeywords 00O 0OOUO0OO:self O args OO0 DODOOO0ODOOOOOODO
Uboob0bob0oo0oboobO0oobO0obO0ob METH_ VARARGS UDOOODOODOODOOODOO
PyArg_ParseTupleAndKeywords () DOOOOOOO

METH_NOARGS
UdooobbooodgMETH_ NOARGS O OODOOOOOOOO0O0O0O0O0ODODOOOO0O0O0000O0d
Ubo0o00o0o0oobo0ooooond pyCrunction0000O000O00OC0OO0OOOOOOO
OobOoO0o0obOoobOo0o0b0b00obn0og self000000000O00O0OO0O0DOOODOOODOO
gooooboobooooboboooogoboooooobo NULLOOOOOd

METH_O
U00o00obOO0o000000b00b00b00000 pyArg ParseTuple() OO0 "o" 00000
U000000OMETH ODODOO0OOD0OODOO0OOO0O0DO0OO0O0O PyCFunctionOODO self OO
Ub0o0oboooobon pyobject«» 0000000000

METH OLDARGS
ubboagboobbobboobodbduiobd pycrunction0OUOO0O0O0O0O0OOO0OOO0OO
gbogooooobobobonNLLO0o0oooboboboooobobobobooobobobo
obooboboooboboooobobobooboboooobooboboobooboooonbOooDbn
obooobobooobOobooooobooooooboooooo

gooooooobobooooobobooooooobobooooobobooooboobDobDobO
bobooobooboooboobooboboooooobooboboooooOoobOobooooobOoboobn
obooobOoboooobobooonog

METH_CLASS
uoboOoobouoboobobooboobooboobOoobo0oobOOoobOOo0oooboOonn
OO0O00DDO classmethod () DO0O0D0OO0OO0O00OO0O OOODOOOO (class method) 0000
obooobooboooooboobooo23000.

METH STATIC
ooboooboooooobooobooooobo0o ML OOOoooboooooboo
staticmethod() DOOO0OO0O0OO0O0O0O00O ODOODOO (static method) 000000000
oooooboooogo23000.

gbobooboobooobooboooobobooooobooooboboooobooboooobooo

METH_COEXIST

0000000000000 000000000000METH_COEXISTODOOOOOOOOOOOO
000000000000000000000000000000000O000DOO000O0O0ooOoao
00000000 0000000 sq_containsDO000000O0OO0O0OO0OOOO _ _contains__ ()
00000000 PyCRunctionO O OO DOO0OOODOOOOOOODOOOODOOOPYCFunctiond OO
0000000000000 0D000000000000000000 PyCFunctions 0 OO0 00O
000000000000 00DO0DO0DO000000D00DO0bO0OOO0OD0D0O0DbOO0ObOOoOOoooDoao
oo00o24000.

PyMemberDef
typed COODOOOOO0ODOOOOOOODOOOOOODOOOOOOODOOOODOOO0OOO
ooooboooooog:
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PyObject* Py_FindMethod (

ooooo COO 0O

name char * oood

type int cooooooopoooo

offset Py_ssize_t | OO DOOODO typeobject 0D OO OO OO offset 0 00O

flags int go0o0oOOoo0o0ooooOoOoooogoOoooooooooooo

doc char * docstring OO OO OODOO

type 000000 COOOOOOO T_00O0ODOO0ODO 100000000 PythonODOODOODO
O00o0DoO0oooDoooooo pythonDODOOOODOO

oood cood
T_SHORT short
T_INT int
T _LONG long
T_FLOAT float
T_DOUBLE double
T_STRING char *
T_OBIJECT PyObject *
T_OBJECT_EX PyObject *
T_CHAR char

T _BYTE char
T_UBYTE unsigned char
T_UINT unsigned int
T_USHORT unsigned short
T_ULONG unsigned long
T_BOOL char
T_LONGLONG long long
T_ULONGLONG | unsigned long long
T PYSSIZET Py_ssize_t

T_OBJECT O T_OBJECT_EXDODOUOUOOOT OBJECTODOUOUONO NULLOUODODOO None OO
OOD00OO0OT_OBJECT_EX O AttributeError D0OODOOOOCODOOOOOT_OBJECT_EX
dodobb derlgdgoobbobbobbbU0000OUd T_OoBJECTUUO T_OBJECT_EX [

gboogoooo

flagsOOOOOOOOODOOOOOOODOOODOOOOODO READONLYUDOOODOOOtypeO
T_STRINGUOUOOOOOOO READONLY DO OOODOOOT_OBJECT and T_OBJECT_EX 0 00O
OdOdelOODOO@WULLOODOOOOO).

PyMethodDeftable[ ], PyObject*ob, char*name)

Return value: New reference.
COO0D0O0D00D00D0O0DO0OD0O0O0D0O0DOd PpyObject_GenericGetAttr ()
0000000 tp_getattrol tp_getattrJ0 00000 0O0OOOOOOOO
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103 0000000

000000000000000: PyTypeObject 000000000 Python OO OODODOOOOOO
00000000000 100000000000000 PyObject_+() 00 PyType_+() 0000
D00000000O000 PythonODOOO0OO0OO0OO0OO0O0O0O0O0O00O0O0OOOO0ODOOOOOOOOODO
0000000000000 0000000000000000000000000000000000
00000000000000000000000000

O000000D00000 (standard type) D0 D000 00O0O000O0O0DOOOO0OODOOOODOOOOD
gbooobooooooooboobo cooboooobooooboooobooboOobooooDbo
booooooooboobooboooooooboobooboooooobOobo0obobobOoooooooboDbn
gooobooooooobooooobooboooboooo

Typedefs: unaryfunc, binaryfunc, ternaryfunc, inquiry, coercion, intargfunc, intintargfunc, intobjargproc, intinto-
bjargproc, objobjargproc, destructor, freefunc, printfunc, getattrfunc, getattrofunc, setattrfunc, setattrofunc, cmp-

func, reprfunc, hashfunc

PyTypeObiject 0000000 Include/object.h 000000000 DOOOOOODOOOODOO
00000000000000O:

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

/+ Methods to implement standard operations =/

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

/* Method suites for standard classes #*/

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

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

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

/* Functions to access object as input/output buffer =*/
PyBufferProcs =*tp_as_buffer;

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

char *tp_doc; /# Documentation string */

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

struct PyGetSetDef *tp_getset;

struct _typeobject xtp_base;

PyObject =tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

long tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /+ Low-level free-memory routine */
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 xtp_weaklist;

} PyTypeObiject;

00000000000 PyvarObject 00000000000 OOob_size 0000000 @O
class 000000 type_new() 00000D0)0000000000 PyType_Type (D0O00) O
tp_itemsize 0000000000000 O0O00ONOOO0ONOOOOND(MOO000O0OO0000)0
0ob size 0000000000 O0O0OO0O O

PyObject* PyObject ._ob_next

PyObject* PyObject ._ob_prev
0000000000000 Py _TRACE_REFS UODDODODDODODOODOOODODODOO
PyObject_HEAD_INITOOODOOODODOOODOOOO NULLOOOOOOOOODODOODODOO
0do0oo0o0obo0booobooobo0obooooobo  NLLOD0O000booobbooon
0000000000000 oo0ooOooobOoooOooDo0oDO0 ooDo Doooooooooaa
000o0o0o0D0oDdoOoo0oD0oo0bD0oooDo0ooooooooDO0oooOooDooOoog
O00000000;,000000000 pYTHONDUMPREFSO OO OODOOOOOOOOODOODOO
0000000DbO00DbOO00bO00oo00oDooOobDoOooOooooooooao

gbooboobooobobboobooboo

Py_ssize_t PyObject .ob_refcnt
0000000000000 000 pyObject_HEAD_INITOOODOOO 100000000000
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oboo0oooooooobOobobOobobooboonn (eb_typeODODOOOODOOOOOO
oobooOo)oooobooboboooboooobobo0oo ooobooooboooobooobooOoooon
gooobooboooobooboooboooobooooo o

ooooooooooDbooO0ooooOobO0o0ooooObo0o025000:00000000000 int
O000DOoOO0o0ooDbobDedbitD00O0DOOOODOOOODOODOODOOOODOO

PyTypeObject* PyObject .ob_type
0000000000000 00000DO0000 pyObject_HEAD_INITODOOODOOOOOO
000 &«PyType_Type OODOODODOOOOO@MUODOD)WindowsOOOOOODOOOOOOO
00000o0oooooooooo0o00o00ooDooo0000ooDoOoDo0O00oooOoDO0DOoOOoOo
000 pyObject_HEAD_INITOO NULLOOODOODOODOOODOODOODOOOOOO
0o00dooooooo0o0oooooooooo0ogooooooooooooooDooOooOoOgo
ooooo:

Foo_Type.ob_type = &PyType_Type;

0000000000000 bDO00O0U00U0D0DU0oDO0ODO0ODODODO0ODODOOO
PyType_Ready () 0 ob_type 0 NULLOOOOOOONULLOOOODOOOOOOO: Python 2.2
000 sPyType_Type OOOOO0ODO;inPython22.1 00 0000000000000 ob_type
0000000000000 ob_typedOODOODOODO PyType_Ready () DOOODOOOODOO
oooooo

Python22 0000000000000 0O0DO0OO0ODOOO0OD 2210230000000000
ooooboooobooood

Py_ssize_t PyVarObject .ob_size
o00doo0oooooo0oooopoooOoo0oO00ooooooooDooooooooooogo
00000ooooooo0o0ooooooooooooooDooo0o0oooooDoooooOogo
ooo

gbogboobooooboobooboo

char* PyTypeObject .tp_name
OO00O00o0ooO0o0OONULODOOO0ODODOOO0O00ODODOO0000oOooOOoO0oooOoooooDon
O00ooo0ooooo000ooooooo0ooooooooooooo0O0oooooooOoOg
goooo;00D0DODO0OD0O0O0O000000000000000O00O0OoODODODDODDODDODODOOOO
0000d0000oooooooDoo0o00ooooooooooooooooooooooooO eO
00000000 qOO00O0O00DOoOoooOMMOOODOOODOOO TOO tp_named"P.Q.M.T"
oooooooo

oboobooboobooboooooooboOooobOoobooooboooboobooboOooonn
0000000000 '_module_ 000000000 OO0O0OOCOOODOO

UoboobooboooboobOooboubb tp_name 000000000000 ODOOODOO
U0ooooboooboobo0oboobooobOo0nD _module. O000OO00O0O0O0OO0OC0ODOO
00000000 _name__ OOO0O0OO0O0OO0OODOOOOO

00000000 odltpe_name 0000000000 _ _name_ O00O0O00O0O_ _module_
000 ({doobooobooooobooooboooobooo)yoooooboooooooooao
O000boobOoobpickleDO00O0D0OO0OD0OOODOOOO

gbogbgoobooogobooobooboo
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Py_ssize_t PyTypeObject.tp_basicsize

Py_ssize_t PyTypeObject.tp_itemsize

gboobooboobgooobooobooboboboobooboobooboobn

oobooboooboob:0000000000000 tp_itemsizeOOOOOOOODOOO
O0o00000000D tp_itemsizeOOOOOOO0OO0O0ODOO0OO0O0OO0OOODOODOODOOOO
Ubo0booboobobbobibOl tp_basicsize0OOOOOOOO0OOOOOOO

UobooboobOoobobooboOoboubibod ob_sizeOOOOOOODOOODOOOOODOO
Oob0O00oboONOOOOOOOO0O “0070000 tp_basicsized NOOO tp_itemsize
ubgbodbooNOobobobobodobd ob_sizeOUOOUOOOUOOOOOOOOODOO
Uboooboobo0:.0b00bo0buo0bdl ob_sizeOODOOODOOODOODOODO
U0b0O000D0O000NO0DO abs(ob_size) UOOOO00O00DO ob_sizeOOOOOOODOO
ooboooooboooooboobooboooboooobooboobOo(@uobooobooooonn
gbooboboboobooboobobbobbooboobobb0obo0obobOnd ob_size
oooooobooo)o

00000000 PyObject_HEAD OOOODOO PyObject VAR HEAD OO O (JODOOOOO
00000000000000000000)0000000000000000000000000

_ob_prevUOUO_ob_next OUOOO0O0OO0OODOODODODOODOOOODODODODODOOOOO

0000 tp_basicsize0OUOODDODOO0ODDODOO0OODDOOOO0ODODOOODOOOODODOOOO
000000000D00000D0 sizeof 0OO0ODDOOOODOOOODDOOODODDODOGCOO
000000000000 @DOO python220000000000;2.1020000GCOO0O0O
000 tp_basicsizeUOOOOOOOO)HO

oboooOobooooooboobobobooboobOobbo0ooboOobO0obOn tp_itemsizeld
ooooooobobobooobooobooooboobbooobDbooobOooobbbOOO
tp_itemsize OOOOOOOO0OO0O0OO0ODOOOOO

00000 (alignment) 00 000: 000000000 CO0OOOOOOCOODOOODOOOODOO
00 tp_basicsizeOOOOODOOOOOO0OODOO0OOO:0000000 doubleOOOO
00000000000 tp_itemsize [ sizeof (double) O0O0O(double D OOOOOOOO
O00)tp_basicsize  sizeof (double) D0UO0O0OO0OOODOOOOOOOOOODOOOO
oooooo

destructor PyTypeObject .tp_dealloc

oobooobooobooobboooboooboobobOOob0 @O0 Nonel EllipsisO0O0O
oboo0)oooobooooooboobooobOobooooobobooobooboooooboooo

0000000000 py DECREF() O Py XDECREF() ODOOOODOOOODODOOOOO
000000000000 00O0O0000O0DO0000DO0000o0oDOoDbOO0oOooDOoDbOoODOo
00000000 O0bOO00o000DOO0o0oOOooO0o0oo0ooDOoobOoODOobOOoO0ooOOooooOoooa
0d0ooDO0oooooooooooooooooooooboooooooooooDoOo (ooao
0000000000 o0oooOodoo0oo0oooooooD)0ooDo0oDoDO0 (ooOooooa
O000000)O0D00O0 tp_free 000D0O0OO0OO0OODOOOO0OODOODOODOODOODOOODOO
(Py_TPFLAGS_BASETYPEOUOUOUOUOOOOOOOODO)ODOD tp_freedO0ooooooonO
000000000 (deallocator) OO0 OO O00O0OO0OO0OOODO0OODOOOODOOOOOODOOOO
000oooooooODODODODODODOODODODO0O000D0DO0oD0OD0DD0D00000o0ooooooog;,
0000000 pyObject_New () O PyObject_VarNew() DO00OOOUOOOOOOOOOO
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PyObject_Del () DO OOPyObject_GC_New () O PyObject_GC_NewVar () DOOOOOO
00 PyObject_GC_Del () DOODOODO

gbooobooboobooboobooo

printfunc PyTypeObject .tp_print
0000000000000 00000DoooD (prin) 00O0D0O0OO0OOCODOODOOODOO

0000000000000 bDO0b0o0 (rea) DOODO0OODODOOOOOOODODOOODOO;
(stringIO0O00O000O0O0O0O0)0D0O000O0O0O0DOO0O0OOOOOOOOOOOO0O0O tp_repr
Otp_str00000000000O000O0O0OCOO0OOO00O0O0DO00OO0DOO tp_print0 NULLOOO
O00000O00O0O0O0O0O0D0OD0DOtp_repr0 tp_str0000000000O0O000 tp_print
uboooboooobooboooood

O0000 pyObject_Print () DOOODOOOO: int tp_print (PyObject xself, FILE
xfile, int flags) UOUO0OO0O0OO0OO0Osef00000000OO00OO0ODOOOODOOOfIleOO
OO00D0000D0oO0OO0 (sidiopdO000D00O0OfMAegs DO DO OO0ODODOOOODODOOOODOOOODOO
000000000 0D000D0 py_ PRINT RAWODDOOOOPy_PRINT RAWOODOOODOODOO
00000000000 00OD0 tp_str 0000000 0O0ODODODO Py _PRINT_ RAWOOODOO
0000000000 Db00000 tp_repr00000000D0OODOO0OOOOOODODOODOO
oooobooo0-1000b0oboboooobooooboboooooo

tp_print 0000000000000 O0O0O0O0O0O0O00O00O0O0tp_printd000000OO
U0 tp_repr tp_str 0000000000000 0OO0OO0O

oooboooobooboooooooo

getattrfunc PyTypeObject .tp_getattr
000000000000 00000b000 getattribute-string 0 0000000000

oboboobOoboboboooooboboobooboobOobOobOn tp_getattrod oo
oo00o0oooooon pythonOO0000O00OO0O0O0DOO0O0 COOOOOODOOODOOOOODOO
UboobooboobobbobibOnbO pyObject_GetAttrString () ODOOO0ODODO

00000000 tp_getattro 0000 OD0DODOODOODOOOO: ODODOOODODOO
O tp_getattr OO0 tp_getattro 000 NULL OO0O0O0DOO0OOOOODOOOOO
tp_getattr U tp_getattro U UOOOOOOONO

setattrfunc PyTypeObject .tp_setattr
000000000000 00000000 setattribute-string 0 0000000000

gboooboobobooboobobobobobboobo0oboOD tp_setattro 0000
O0ooooDoooOoOo pythonO0O0OO0O0O0DOOOOO0OO COOOODODOOOODDODOOOO
0000000000000 000D0000 pyObject_SetAttrString() ODOOO0OO0O

00000000 tp_setattro U0 0DO0OO0O0OODODOOOODOOO: DOOODDODODOOOO
O tp_setattr OO0 tp_setattro OO0 NULL OO0OOO0OO0OOOOOOODODOOOO
tp_setattr U tp_setattro OO OO0 OOOO

cmpfunc PyTypeObject . tp_compare
0000000000000 0000000D0000d (three-way comparison) 0000000000

OO0D0000 pyObject_Compare () OODODOOO0OOOOD self O other D0DOODOODODO 1,
self 0 other OO OO0OODO O,self 0 other DOOOO00OO0 -1000000000000O000OO
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gbooobobooobooboooobobooog -1gboooooboooo

00ddddd tp_richcompare UU O tp_hash OUOOOUOUOOOOODOODODODO:OOO
JU000ddugdd tp_compare, tp_richcompare UUOUO tp_hashUUOUO NULLODOOODOO
00000000000 tp_compare, tp_richcompare, tp_hashO0OO0OOO0OOOOOOO0O

reprfunc PyTypeObject .tp_repr
0000000000000 0000D000000000 repr() O0O0ODOODOOODOOODOOO

O00000 pyObject_Repr () OO0O0O0D0O0O00O0DOOCOOO0O0DODDOO UnicodedODOO
oboo0oooobOobooboboooooooobOobobOobOobobooboon eval () 00O
gooobooobooboooooboobooboobooooboooobooboboooboboboOoDOoDbo
gboboooooboboobobobooobo '<rgbobgoobo >y 00ooboboobobo
gooooo

Uboboobo0o0o0obo00o0bbOoO0bn <ss object at sp>0000000000O00DO0O0O
b ssO000000 sp00000b00oO0oO0obOOoO0O0O0oO0obOooboonn

obooobOooooooboooooooo

PyNumberMethods* tp_as_number
0000ddooooooooooOoooo0ooo0oo0o0o0o0oooooooooooooooono oo
odoooooo0ooooobooooooo

tp_as_number 0000000000000 00O00DOO0O0O0OO0O0O0O0OOO0O0ODOOOO0OO

PySequenceMethods* tp_as_sequence
0000000000000 000000000000oooooO0oOo0ob0 0o Ooooo0oOoooooOoa
0o0o00000o0oooboo0o0ooooooooooo

tp_as_sequence 0000000000000 O0OOOOOOOOOOOOODOOOOOODO
goo

PyMappingMethods* tp_as_mapping
oooooooooooooooooooboboooOooooooOoooooooDboObObOoOOn
ooooooooooooo oooobooooooo

tp_as_mappingUUOUOO0O00O000O000OO00O0OOO00OO0OOOOOOOOOOOOOOOOOO0OO

hashfunc PyTypeObject .tp_hash
000000000000 0000O0DO00DO0O0D0O0O0 nash()OOOODOOOODOODOO

O00000 pyObject_Hash () OOOOD0OO0OOO0OO CO longOOO0OOO0OOO0OOOOO
uboooboob 1000000000000 0sb00b00obobobooboooobOoboOoon
oooobobooo -100o0oooboooo

Joodooouoobibb pyObject_HashNotImplemented () DOOOOOOOOO type U
0000000000000 000000000000000o0n0DOg PythonODOODOO __hash___
= NoneOUOOOOOOODO4isinstance (o, collections.Hashable) 0000 FalseOO
od0oob0O0ooooobobbOoooooboboboboooooO -PythonOOOO __hash_ . =
None UUOUOUOUOUOUOO tp_hash ODDOOOO PyObject_HashNotImplemented () 0DOOOO
goo

obobobOobOoobOoobOobooobobOoboboOooDbOon0g: tp_compare OO0
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tp_richcompare UOOOOOO0O0OO NULLOOOOOODOOOOODOOOOOOODOOOODO
OO0000O0b00000bO0;00000000 TypeError 00000000

0000000 tp_compare 0O tp_richcompare 0O OUOO0OODOOOOODODODO:O0
000000000 tp_compare, tp_richcompare 000 tp_hash OO0 NULLOOODOOO
00000000000 tp_compare, tp_richcompare,tp_hashOOOOOOOOOOOOO

ternaryfunc PyTypeObject .tp_call
O0000o0oo0o0oooooodooooooooooooooDoooooooooooog
o0od0O0ooObO0o0obobObO0oobobObOooboboO NLLOOOODOOOOboDbDbOOobobooDbo
PyObject_Call () O0ODOOOO

obooboooobooboooooboooo

reprfunc PyTypeObject .tp_str
00o0oooooooooooooooooooOoOooonn str() OOO0DOOOOOO0OODOO
O0tr 000000000000 str() 0 str 00000000000 OOODODODOOOO
000000ODOO0ODOD0ODODDODODODODODOODODODODODODODO pyobject_Str() OOODODDOOO
PyObject_Str () 000000 0O0OOOODOOOOOOOOO)

000000 pyObject_Str () O0OODO;000000000000000 UnicodeDODOO
O00o0ooDOoO0o000DoOoO000000oDoO0o000oDD “000000 (driendly)’00000
oo0oobooobO0oboooboob0obbo0bbodOb0 print 00000000 O0DOOO0OOODOO
goo

oobooobooboobboobboobooO0o0ob0o0obO00nDn pyObject_Repr () OOOO
ooogd

ugboobooboobooboobood

getattrofunc PyTypeObject .tp_getattro
0000000000 b00o0b0oobOg getattribute 100 O000O0OO0O0ODOO0ODOO

UO00ogbd pyObject_GetAttr() UOOODOODODDDODDODDODDODOOOOOOOOOO
PyObject_GenericGetAttr () OOO0OO0O0O0OO0O0OO00OODOOOOOOODOOOOOOO

00000000 tp_getattr 00 000O0ODOOODODODODDODODO: DOODODOOOOOO
O tp_getattr OO0 tp_getattro OO0 NULL OO0O0O0OOOOOOOODODOOOO
tp_getattr U tp_getattro OO OO0 OOoog

setattrofunc PyTypeObject .tp_setattro
000000000000 00000000 set-atribute D 000000 0OOOO

U0O0000 pyObject_sSetAttr() ODOOD0OOOO0OO0ODOO0OOCDOOODOOOCODOOO
PyObject_GenericSetAttr () OOOO0O0O0O0D0OO0O0OOOOOOOOOOOOO0OOO

00000000 tp_setattr 000000 OODODOOODOO: ODDODOODOODDOO
O tp_setattr 000 tp_setattro OO0 NULL OOO0O0OOODOCOODOOOODOO
tp_setattr O tp_setattro00000O0O0OODOO

PyBufferProcs* PyTypeObject.tp_as_buffer
gooobooooooobooooobobobooboobOooooboobobDobooboobOoDo
0000000000000 DODOO0ObOO0O0O0O0OO0DOooOOo booboOooOoDOoDoOoDO (buffer
object structure) 1 0 OO0 000
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tp_as_buffer 00 000000O00O0O0O0O0O0O0COODOOODOOOOOOOOOOOOOOD
ooooboooo

long PyTypeObject.tp_flags

000000000000 00DO000D0000000DOO00O0DO0DOO00o00oOooDoOooDOOooDo
000000000 bOo0oO0o0oo0DbO0o0bObOOo0oOoO;,00o0bo0oooOoobOoOoooOo (@oa
00 tp_as_number, tp_as_sequence, tp_as_mapping, U0 0 tp_as_buffer 0000
00000000 O: extentionstructure) 1 00 0000000000000 0OO0OOOODOODOOOO
0000000000000 00DO00DO0ODOO00OO00DbOO0oDOO0ODO;,0b0D0O00O0O0OooDOad
Jooodooooooooooobobobobobobbbbboboboo0bo0000ogoog NULL O
0doodo0oodopooooooooooon

oboobooboobooobobbooooobooboooobooobooooboboobobooOoooonn
ooboobooboobooooooboboobooboooobooboooboooboOooobOOooobooOoon
obobooboobooooooobobobobobobobDOoooboboobobOobDOobOOoboon
ubobooboooboooboooboobobooooobooooooobOoboboooboOobOobooon
U0bO00bO00b0000000Py_TPFLAGS_HAVE_GCOOODOOOODO tp_traverseO OO
tp_clear 0000000000000 O0O0O0OOO0OODOOOOCOOOO Py_TPFLAGS_HAVE_GC
Ooo0o0o0o0ooooO0obOon (py _TPFLAGS_HAVE_RICHCOMPAREOOUODODODOODOOOOO)
tp_traverseOUOO tp_clear 000000000000 O0O0COOO0OO0O0O0O00O0 NULLODO
obooobooooboobooooo

00000000000000000000000;0000 00000000000 tp_flags
0000000000000PyType HasFeature () 00000000000 »p 000 f0000
tp->tp_flags &« 0000000000000

Py TPFLAGS_HAVE GETCHARBUFFER
000000000 0000D000 tp_as_bufferd 0000 PyBufferProcsOOOOO
bf_getcharbufferd0 000000000

Py TPFLAGS_HAVE_ SEQUENCE_IN
Jo0bbo0oo0obb0ouo0bibO tp_as_sequence 00000 PySeguenceMethods [
0000 sg containsO0O0O0OoOooooon

Py_TPFLAGS_GC
gdodoudobobdbooooooodobodododouobDobDOobOobDOobDoOon
gooobobboboooooobbbooooga

Py TPFLAGS_HAVE_INPLACEOPS

00o0b00bo0oooobOouodl tp_as_sequence U0 OO0 PySequenceMethods
OO000000 tp_as_number 0OOO0O PyNumberMethods OO OOO in-place O
00000000000 o0oo0bobo0o0o0o0obobooOogg pyNumberMethods 0O 0O O
000000 nb_inplace_add, nb_inplace_subtract, nb_inplace_multiply,
nb_inplace_divide, nb_inplace_remainder, nb_inplace_power,
nb_inplace_lshift, nb_inplace_rshift, nb_inplace_and, nb_inplace_xor,
U0 nb_inplace_or 0000000000 ;000PySequenceMethodsOOOOOOO
00 sqg_inplace_concat D00 sqg_inplace_repeat DO0OO0OOOOOOO

Py TPFLAGS_CHECKTYPES
000000000000 0O00n tp_as_number DO OO0 PyNumberMethods OO0
0000000ObO000oo0ob000o0oob0o0o0ooOoboo0oooOob0oooooooooooooo
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JoooboooodoodddddddggbooooooooooDoo o O
Joooooooobobbbbooddddooooooobobobbbooboo0ooooooo
0oodoobooobooobdo0bUuO0dOdd nb_add, nb_subtract, nb_multiply,
nb_divide, nb_remainder, nb_divmod, nb_power, nb_1lshift, nb_rshift, nb_and,

nb_xor, 000 nb_or 000

Py TPFLAGS_HAVE RICHCOMPARE
0000000000000 0000D00000000 tp_richcompare 00000000
O tp_traverse OO0 tp_cleard0000O0O0O0OOO

Py TPFLAGS_HAVE_ WEAKREFS
goooboobDoobboOobbOobbOnD tp_weaklistoffsetDOODOOODODOODO
U0000 tp_weaklistoffset UO00OOOOOOO0OO0O0O0OO0OOODOOOOOCOOOO
obooooOobooooobon

Py_TPFLAGS_HAVE_ITER
dddbdodbooooobooboo0o0o0booOdnd tp_iter000 tp_iternext OO0
goooooog

Py_TPFLAGS_HAVE_CLASS
O00o00o00o0ob0obO0o0o0o0ooOoboobOobooO python2200000000000O00O0O
OO0000: tp_methods, tp_members, tp_getset, tp_base, tp_dict,tp_descr_get,
tp_descr_set, tp_dictoffset, tp_init, tp_alloc, tp_new, tp_~free, tp_is_gc,
tp_bases, tp_mro, tp_cache, tp_subclasses, 000 tp_weaklist OOOOOO

Py TPFLAGS_HEAPTYPE
0000000000000 000000000000000000000000000000
000000000000 00000000000000 ob_type0000000O00C0O0O
0000000000000 00000000000000000000000000000
INCREFOOOOOOO0OOOOO0OOOOO DECREFOOD (D0000O00O0O000O0
0000000;0000000 ob_type 00O0O0OC0O0O0O INCREFO OO DECREF
0Doo0)o

Py TPFLAGS_BASETYPE
00000000000 0000000000000000000000000000000
00000000000000000000 (avad000 “ina”’ 000000000000
00)0

Py TPFLAGS_READY
00000000 PyType_Ready () 000000000000000000O000O0OO

Py TPFLAGS_READYING
PyType Ready () 00 000000000000O0O0O000O0OOOOOO0000OOO

Py_TPFLAGS_HAVE_GC
0000o0o0oo0ooooooooo @O ooobobobooooooooDOoObOooDDoDO
0000000000000 00000000000 pyObject_GC_New() ODOODDOO
O0OPyObject_GC_Del () DOO0O0O0OODO0OOODOOOOODODOOOODO DOOOO
Joooodooooooooo0o  ODoooboooooooooooecooonoooooon
tp_traverseOO tp_clear 0000000 oooooobooooooo,oboooaa
O00d0d0oddd ey _TPFLAGS_HAVE_GCOOOOOO Py _TPFLAGS_HAVE_RICHCOMPARE
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gboooooboooooobooood

Py TPFLAGS_DEFAULT

oooooooobooooogooobobooouobobooOooooooobooOoo
gboooooboobooboobobobooooboobooooboobobooonoo

odgd: Py_TPFLAGS_HAVE_GETCHARBUFFER, Py_TPFLAGS_HAVE_SEQUENCE_IN,
Py_TPFLAGS_HAVE_INPLACEOPS, Py_TPFLAGS_HAVE_RICHCOMPARE,
Py_TPFLAGS_HAVE_WEAKREFS, Py_TPFLAGS_HAVE_TITER, g g 0

Py_TPFLAGS_HAVE_CLASSUOOODOOOOO

char* PyTypeObject.tp_doc

O0DO000bDOo00b0o00obo00bDDbO00Db0o0b0DbDOd doestringd OO0 NULOODOO
OcCcO0o0bOo00ooOo0obO0oOobDOO0b0OOoO00oDOObOO0O0ODO0ObOOO __doc___O0ODOO
oooobood

gbogboobooobobboob oboboo o

0000000000000 py_TPFLAGS_HAVE_RICHCOMPAREOUOOOOODOOO0OOOODOODOO
ooooboooono

traverseproc PyTypeObject .tp_traverse

0000000000000 0obOODOOoOODOobOO0oCO0o0Ob0O0ObO0ObOoDbDOoDbDOoog (traversal
function) 10O 0O0O0O Py _TPFLAGS_HAVE _GCUOODOOOOODOOOOODOODOOODOPython
oo0oobooboboooboooboooboob bbb ooDoobDoobooDbonD o
gooogd

tp_traverse 00 0O00D0O0OD0OD0DO0ODODODODODOOODDODODODODODOODODODODODOOODO
tp_traverse 00O UO0OO0OO0OOOOOOOO0OO0OOOOOOO Python DODOOODO
0000 py VISIT() OODODOOOOODODODODODOOOO0O thread ODOOOOOOO
local_traverse () OOO0O0OO0O:

static int
local_traverse (localobject *self, visitproc visit, woid xarg)

{

Py_VISIT (self->args);
Py_VISIT (self->kw);
Py_VISIT (self->dict);
return O;

Py VISIT () OODOOOOOOOOOOODOOOOOOODOOOOOOOOOOO0OOO0O0O00O00O0
self->keyU0000000O0O00O0O NULLO PythonOODOOOOOOOOOOOODOODOO
oooooooo

uobobooobooobooooooooooboooboooboooooo0oooboOoobOooboOoOonn
O00000000 gcOOO0OD0OO00 get_reference() 000000000 O0O0OO0OOODOO
gooo

Py_VISIT() O local_traverse() Dvisit 0 arg D0 0000O0O0OODODOOOOODODODOOO
oooad

00000000 tp_clear 000 Py _TPFLAGS_HAVE GCOOOOOOOODOOOOOODOO:
0000000 tp_traverse, 000 tp_clear 00000000 ooooooooobooon d

156

0100 000000000000 (object implementation support)



The Python/C API, 0 0 0 O 2.6ja2

o0o00000 py_TPFLAGS_HAVE_RICHCOMPARE OO OOOOOO0OOO0OOOOOOODOODOO
oooobooboooooboon

inquiry PyTypeObject .tp_clear
000000000 D0O0Db000O00CO0O00DO00DO0O0DO0O0ODOOOnO (clear function) O O
O000Ppy_TPFLAGS_HAVE_GCOUODOOOOODOODOOOODODOOOO

tp_clear 00000 GCOOODOOOOODOODODOODOODODODOODODODOODD
Ub0000b000 tp_clear 0000000000000 OO0O0O0OO0OO0OC0OOO0O (O
0:0000 tp_cleard000ooobOoboOobObOO0ObOOOOOObOOOODOOOOOOOO
oUhoOooOobOobOobOooOooOooOoooOoOobOobOobOobobon tp_cleargooon
U0oo0buobobDboboOD tp_cleardognoooboobooboobooboobo
oboooboboooboobooooboobbooboboooobOoD tp_clear000n0ooon
obooobOobooobOobobooobOooboooooboooooboboboobOooboooooboOoon
tp_clear 000000000 OO0DOO0DOO0ODOODODOO

tp_clear 0000000 DOO0O0O0O0DODOOOOODODODO (pythonDOOOOO)ODDOOOOOD
obooobOobooobooboboboobooboANLLOOoOogoboooon:

static int

local_clear (localobject =*self)

{
Py_CLEAR (self->key);
Py_CLEAR (self->args);
Py_CLEAR (self->kw);
Py_CLEAR (self->dict);
return 0;

ubooobOoboooooobdob py CLEAR() DOOOODOODOOO:00000 NULLODOO
oobooboooooooboooboooobOooboobooboobooooooOooobooonn
oooobooooboobooboooboboooobooobD (bobobooboboboooboOooDo
oobooooboooooobooboooooO)boO pythonOOOODOODODOOODOODOO
OooooooooooobooobooooDOoDDOO0O0OO00sefO0O0O0OO0OOOOODOO
oboooooooobobOobobOobo NMLLO0O00O00000 self 00000000000
obooobobo0ooooboboooobOb0py_CLEAR() DDOOOOODODOODOODODOO
googd

tp_clear 00 0000000000000 O0OC0DOOOOCOOPythonOODOO PythonOODOODO
vbobobooooboboooobdabobuoooobobooboooboobobobooo
U00D0Db0b0Db0D0Otp_deallocUOO tp_cleard0goooobobOobOoboOoDO
goo

PythonOOODOOOOODOODOOODOOOOODOOOODDODOOODOOOODODOOOOOODO
oo oboooobgo

00000000 tp_traverse OO Py _TPFLAGS_HAVE_GCOOODOODODOOODOOO
O0: 0000000 tp_traverse, 00 tp_clear 00 0000O0O0O0OOODOOOOOOO
0000000000 py_TPFLAGS_HAVE_RICHCOMPAREO O ODOODOOOOODOOOOOOO
000000o0oooooooood

richcmpfunc PyTypeObject .tp_richcompare
000000000000 00bO0OO0Oog (rich comparison function) DO 00000 0OOOOOODOO
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J0000000 pyObject xtp_richcompare (PyObject xa, PyObject xb, int op)
ooo

gbobobooboobobobobOoOo@ob py_Truel Py_FalseOUOO)OOOOOOODOO
U0 Py NotImplementedOOUOOOOOOOOOOODOOODOOODOOOOOOO0ODOOO NULL
ooooooboooog

oob: Jboobooboobooob @bbouo ==0 '=00b00<00booDH)0obOoO0DO
Ubdo0obO0bo0o0ob0obon TypeError000gnog

00000000 tp_compare 000 tp_hash OO OO0ODOO0OOOOOOO:O0000O00
0000 tp_compare, tp_richcompare UUO tp_hash OO0 NULLOODOOOOOOOO
JO000b000 tp_compare, tp_richcompare,tp_hashO0OOODODOOOOOODOO

tp_richcompare OO0 PyObject_RichCompare () DOOOOOOOODODODOODODOOOO
ooooooboboogd:

gd gd
Py LT | <
Py_LE | <=
Py EQ | ==
Py_NE I=
Py_GT | >
Py_GE | >=

000000000 py_TPFLAGS_HAVE _WEAKREFSOOOOOOOODOOOOOOOOOO0ODOODOO

uon

long PyTypeObject .tp_weaklistoffset

0000000000 DOO00O0000DODO000D0O0000bO0bOO0ODOO0o0OO0bOoOooOooDOooDa
Joooooobobobbbobodoooooooooobobooog GcCcobboooooooooo
O00), 000000000 PyObject_ClearWeakRefs () OO0 PyWeakref_« () OOOOO
O0000000000D000000 NULLOOOODO0O pyObject« 0000000 OODOO0O
00o00b0oooDoon

00000000 tp_weaklistUOOOOOOOO0OOO0000DO;tp_weaklistOOOOOOO
uboooboboobooboooo

oobooboooooobboobooooooooobooobooobbooboooooOooooboooonn
ubogbgbbooboobooboobs;obooboboobooboboboboobooba
Ub0b0b0b0b0b000bO0obO0obODO tp_weaklistoffset DOOODOODOODOOO
obooobooooboobooood

classUO0OO0O0OO0O0ODO0O __slots__ UO0O0OO0OOOOOOOOOOOOO0OOO0OOO0OO0OOO0OODO
gbobobooboboooooboboboboboooooboboboooooobobobo
Ub000bo0o0o0ob0oboO000bDO0 tp_weaklistoffset OOOOODOO

OO0 __slots_ 0000 __weakref 000000000 O00O00O0OOOOOOOOOOO
000000000000 000000000000O0O000O000b000000 0000000 0no
O tp_weaklistoffset OO OOOO
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00 _ slots. 000 __weakref 000000000 O00O0O0OOOOOOOOOOOOO
0000 tp_weaklistoffset OO OOOO

gbooobobOobboOobDb py_TPFLAGS_HAVE_ITEROOODOOOODOODOOODOOODOOODOODO
gooo

getiterfunc PyTypeObject .tp_iter
O0000oooooooooooo00oooooooo0oooooooooooooooOoOg
goooooooDpDoOoOOOOO0OO0U0U0O0OooUooooooDoDoOoOOOODD@DOOOOOO
00000OO000bOoOO000bOO0O000bO000oDODOoO0O0oDO0OOOnonO __diter_ ()
0000000 00oDoooooooooooooon)

0000 pyobject_GetIter () UOODOOO0OOOOOOOOOOO
obooobOooooooboooooooo

iternextfunc PyTypeObject .tp_iternext
0o00dooooooooooooo00oooooooo0ooooDoooogoooooogo
0000000000000 0O0NULLOODOO0ODOODOO0OO0ODOStopIterationdO000O0O
00000o000O0bOO000o0o0oDdo0ooooooooOooNLLOD0O0O0O0DO0O00O00O0
O0000o00Dooo0oo0oo00ooooo0ooooooo0ooooooOoo0oD (Cooo
0000000000000 00000 next() 000000 OOOODOOOODODOOODOOOO
Oooooo)o

000000000 tp_iter00000O0O0O0O0O0DOOD0ODOOO tp_iterd (O0O0OOD0DOO
gooobobooobo)booboobooboobooboooobobooonog

O0000000000 pyIter Next () OOODOOO
gbooobuoobooboooboobooo

U0 tp_weaklist OOOOOODOOO0OO Py _TPFLAGS_HAVE_CLASSOOODOOO0OOOOODOOOO
oboooobooooooon

struct PyMethodDef* PyTypeObject . tp_methods
000000000000 00O0ooDOO00OD0O00O0O0OO (egulary DODOOOCOODOOO
PyMethodDef OOOOOO0OODO NULLODOODOODOOOOODOOODOODODO

ooboooboobobooobobo0oobo0ooooooo00D (000 tp_dictO0O)0OO
oooooo

gboobOoboooboobobooooobo@ubooooboobooooboobooooon)o

struct PyMemberDef* PyTypeObject . tp_members
00000000000 000000000000n0 (egular)0000000 (DOODODOOOOO
O0D0)O0O00D0D00O pyMemberDef 0O00OOO0OONULLOOOOODODOOOOOODODOOO

oboobooboobooboboooobobo0obooo0ooboooOobOOo0O0b0 (OO0 tp_dictOOH)OO
oooooo

obooboooobooboooooboooo(@ooooboboobooboboboonooboo)o

struct PyGetSetDef* PyTypeObject .tp_getset
000000000000oooo0gooooooooooooOoOdd (computed attribute) 0 0 0 0 0O
00 PyGetSetDef 0O OOODOODO NULLOOODOODOOOOODOODOODOO
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U0b00000000getsetU 0000000000 DOOO0OOO0O0MOO tp_dictODO)O000O
ooood

goooboobooooboobooboooobo@uboooobobbooooboboooooD)Ho

Docs for PyGetSetDef (XXX belong elsewhere):

typedef PyObject * (x getter) (PyObject »*, wvoid x);
typedef int (xsetter) (PyObject %, PyObject x, void «);

typedef struct PyGetSetDef {

char xname; /+ 000 =/

getter get; /+» 000 get OOO c OO =/

setter set; /+» 000 set OOO ¢ OO =/

char «+doc; /+» 000000 docstring #/

void xclosure; /+ UOOOOO get/set DOOOOOOO =/
} PyGetSetDef;

PyTypeObject* PyTypeObject .tp_base

gobooboobooooboobbobobooboooobooooooooooboobOooDbooDbOoOoDo
O00D0O000000000D0D0O0OD00D0OO (singleinheritance) 000000000 000O0DO;00
boooboooobooboooooboooooboobooooboooooooo

@doooooo)ybooDOoooOoDOO0oOO0DOO0ooOOooDoOoooOOooOooOoobODOooooDoooOooan
O00 (PythonOODOOODO object OOOOOOOO) &PyBaseObject_Type OOODOODO .

PyObject* PyTypeObject .tp_dict

00000 pyType_Ready () 000000000000000000O0

00000000000 pyType_Ready () OOO000O00O NULLODOOOOOO0O0OO0O0OOO
0;00000000000000000000000000DO0000000 PyType_Ready ()
oboboobooboooooooooooooooboobooboobobO0obOobonbn (add__ ()
gooo)oooooooboooooboboooooo

boboobooobOobooobooooboo@woboobooboooobobooobooooonn
ooooboooo)g

descrgetfunc PyTypeObject .tp_descr_get

booobuoobooboboobuoobuobD “obbobbogerdboobogod
ooooobobboooooooood

PyObject x tp_descr_get (PyObject xself, PyObject xobj, PyObject =type);
XXX blah, blah.

boooboooobooboooooooo

descrsetfunc PyTypeObject .tp_descr_set

000ooobOoO0o000oooooooD “O00goo set’doooooon
oooobooobooboobooa

int tp_descr_set (PyObject xself, PyObject *obj, PyObject =xvalue);
ooodobooboobuoobuoobooo

XXX blah, blah.
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long PyTypeObject .tp_dictoffset
g000OooOOoO0o0O00O0O0bOOooOOobOO0oDO0OO0oO00obOO0O0O0obOOo0obOObDODOoDOn
oo00d0od0Oo0ooD0ooo0ooDOo0oo0DOoo0oo0oOooOoO0DO0DOOoooOooDOoDOoOoO0;Db0
0000000 pyObject_GenericGetAttr () DOOOOO

Ob0000000 tp_ dict0000D0O0O00DODOtp_ dict0000000O0O0O0COOOO
oooooon

obooobooboobooooobooooboobooboboooooooooobooobooonn
obooooooooooooooooooooooooobooooooobOo0obobobbooon
ooboooobooobooboooooboooboboobobo0ooboooboooboboobooooboooDn
Uo0Dbo0gobog strd tuple 0000000 OOoOoODOO0OO0ODOOO0ODOOOODOO
ooboooboooobbooboooboobobooboobobooobooboobooboOoOonn
O0Otp_basicsizeJOO00O0O0000O0O00O0OO0O0OO0O0O0DOO0O0O0O0O0OOOCOOOODOAO
ooboooobooob40000000000DDOO0OOO0OODOODOODOOOODOOODO
U000Otp_dictoffset U 4000000000000

tp_dictoffset OOO0OOOO0O00OOO0O0O0O0DOOOOOOOOOOOOOOCOOOOOODO
oooooo:

dictoffset = tp_basicsize + abs(ob_size)x*tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void~) :
round up to sizeof (void~x)

0000 tp_basicsize, tp_itemsize OO0 tp_dictoffset UO00O0OOOOOOOODOO
OO0 ob_sizeOOOOOODDOOOODODOOOOODODODDOOOODODOOOO ob_sizelOD
J00d00d0O00Oop_sizeOODOOOOODOOOD@UOODODODODUODODUO0O0O0OoooooooooO;,
_PyObject_GetDictPtr () OOODOOOOONO)

ooboobobooobooobbooboooooooobooboobooboooooooooboooonn
obooobOoooobobobooboooo;obobooobo0oboobo0obo0ooboOobooonoOoonn
U0000000O0b0o00b0o0obD0b000DOn tp_dictoffset0000OOO0O0OOODOO
uboooboboobooboooo

class 000000000 __slots. OO0OO0O0O0OO0OO0O0OO0OOOOOOOOOOOOOOO
0000000000000 0000000b0000 0000 0000000000000 oODO
0000 tp_dictoffset O Odoood

classO00O0O0O0O0OO0OO __slots_ OO0O0O0D0O0O0OO0OODOODOODOOO tp_dictoffset
ooooooo

(_dict_ 00000000000 _slots. 00000000000 D0O0C0O0OO0OOOOO
000000000000000000000000000 __weakref_ 0000000000
0Dooo)

initproc PyTypeObject .tp_init
0000oooOo0o0ooodo0oooooooooDooooooooooooogo

udogoogooooobob _4init_ () ODOOODODODODODOOO __init_ () OOOUO
_init_ () 00000000000 000O00O0O0OO0O0OLOO0O0OO0 _init__ o ODODDOODO
gboooboboobooboooooga

uboogogaood
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int tp_init (PyObject xself, PyObject xargs, PyObject xkwds)

oo

self 0000000000000 000args000 kwdsOOD0O__init_ () OO0O0DOOOO
obooobOoboobooboooon

tp_init 000000000 NULLODOODOOOOOOO0OoO0o0oboabooooaboobooan
U000 tp_newdOUODOOOO0O0OOOD0OD tp_init 000000000 tp_newdOOOO
Uo0o0O0oobobOoo0obo00bDO0Otp_init 00000000000 tp_newdO0OOO00OO
Ob000ob0O00o00obOobob0oboobO0bOon tp_init 000000000 (VERSION NOTE: O
O0D0000000000Python221000000000000000Python22000 tp_init
UONUVLLOOOOO tp_newOO0OO00OO0O00D0OO0O0D0OCOO0DOO0O0DO0O0O0O00O0O00)not NULL.)

obooobOooooooboooooooo

allocfunc PyTypeObject .tp_alloc

boboobobooobooboboooobooooboobooooboobooooobooo
oooobooooo

PyObject *tp_alloc (PyTypeObject xself, Py_ssize_t nitems)

ooo

000000000000 000000000000000O000000000bO000o00o0oooo
00000000000 0000000000DO0DO0O0DO000000000 ob_refentO 10
O000O00Oob_typeOODOO (typeargument) 00000 O0O0OOOOOO0OOOOOOODOOO
00000000 tp_itemsizeOOOOOOOOOOO0DO0ODOOO ob_sizeOOOOODO nitems
0000000000000 U00o0noind tp_basicsize + nitems *tp_itemsize
0 sizeof(voidx) 000000000 DOO0OODODO;O0D0000000 nitems 00000000
00000b0D0000 tp_basicsizeOOOOODOOO

uoboobobooooboooboooboobooooboooobooboooooooboooboOouonon
Uoo00;0000000 tp_newOOOOOOOOOOO

Jdddddddoodododgodooooooooooooon (elassOooooooO
000)OooOooooooOo,0000000000000000 PyType_GenericAlloc/()
0000000000000 000O0000D00O0DOO00o0DODOoo0oDoD0oOoDOoDOoOoooOoO
PyType_GenericAlloc () DOOODOOO

newfunc PyTypeObject .tp_new

ubooobooooboboobooboboooboobooooboooooboooo

obooooooonNULLOO0O0OO00000O00o0ocoo0oocooooooooooooooon
;o0oboboboobooboboobooboobobooboobobobobooboobo
gooo

ooooboooo

PyObject +tp_new (PyTypeObject xsubtype, PyObject xargs, PyObject xkwds)

ooo
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OO0 subtype 000000000 000DO0O;args000 kwdsOO0O00O000O0DOOOOOOO
oboo00ooooooooobOobobon tp_newOOOOOOO0OOOODOODOODOODOOOO
oob0ooboooooboobb;tpnewdOOOOOOOOOOODO @WOOODOOODHODOO
uoooboooooo

tp_new OO subtype->tp_alloc(subtype, nitems) OO0 0O0O0OOOO0OOOOOOO
0do00oooo000ooooooo000Uooooo00o0oooooooo0ooooooo
000000000 tp_init 00000000 0DO00DO00ODO0ODODO0ODOO0ODOOO0O0OO
0000000000000 tp_newOOOOOODOODOOODOODOODOODOO tp_init
ooooooog

gogobboooooobooobbbooooogobobDbD tp_base O NULL O
&PyBaseObject_Type UDUO0OUOD0O0OO0OO0OOO0OODOODOODOOOOOOOOOOOOOOO
Ob0O0o00oo0oboob python220000000000000000000O0O0O0COCOOOO
oooooboobooogooo

destructor PyTypeObiject .tp_free
00000o0oo00oDooooooooooooooooooooooooooooon

O0o0o0o0oboooboo0oobo0oobDoo; Python 22 OO0 221 0D00O0D0O0ODOO

destructor

void tp_free (PyObject «)

OO0O00D0 Python2300000000000 freefunc:

void tp_free (void x)

oooobood

0000000000000000000 _PyObject_Del OO0 _PyObject_Del 0000
Python230000000000000000000

uboboobobooooobooootboobobOobO0obOobOond (eclassdbO0ooooon
obO)bhoooobOoooOO0;,000000000000000 PyType_GenericAlloc() O
Py TPFLAGS_HAVE GCUOOOOOOO0OOOO0OO0O0OO0ODOO0OOO0OOOOOOOOOOOOOOCOOO0
gooo

inquiry PyTypeObject .tp_is_gc
goo0obOdo0O0obOO0O0OOob0O0oOdbOOoO0ooO0oDOO0bOOo0obDO0oOOo0oOOoDOObOoOOooDOoDOoo

ooboobooobooobooooboobboobbooboboobooooooboobooboooooDDoDO
ooobO0oobOooobOoo0oounD tp_flagsOOOOOOOOO Py _TPFLAGS_HAVE_GC O
ooboooboooooboooboooobobOoobOboobOooboooboooobooobooboboOooonn
ooboobobooooooobooooobooboboooo0ooboooobooobobooboooooboOooooDo
ubobooboooboobooboooobobooboboosbooob0obooboOobooOonoOonDn
gb100000000000 cO00O0O0OO0O0ODOODbOOODOODOOO

int tp_is_gc(PyObject =*self)
aod

(oooboboboOobOoobooboobOOoboobOOoobOOn pyType_TypeOOOOOOOODO
gboobooboobuooboobooboobobbog)
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OO0000000DO0O0O000OO0O00DDOD (VERSION NOTE: Python22 00000000000
oboooboooobogoz221000000000000000000000000)

PyObject* PyTypeObject .tp_bases
Ooooooooooooo

classUUnoooboooboboobobooboobooboobooobobooboaboabo
goooboooboobooNLLODODon

ooooboooobobooood

PyObject* PyTypeObject .tp_mro
oooooboooooooboboboooboboOo0o000uooooOo000o0bDDOO00n object
O000D0OD0OO0O00000 (Method ResolutionOrder) D0 OO0 OO0O0DOOO

ubodabugbooboobdg;biodbddibd pyType_Ready () DOOOOOOOOO

PyObject* PyTypeObject .tp_cache
00000o0o00ooDo0o0oooo0ooooooooooooooooog

PyObject* PyTypeObject .tp_subclasses
0000000000000 0ooodoooDoo0oo0oDooooooooooDoooooog

PyObject* PyTypeObject .tp_weaklist
o0o00obOO00O0O0obOOobOOooboOoDoOobOoooobobooog

uoboooboobboobooobobooooboon counT_ALLOCSUOODOOOOOOO0OOOO0ODOOODOO
gobooobooooboooboooboooboobobooooboooooboOooboOooobooOooboOonooon
oboocooobooooobobooooobooon

Py_ssize_t PyTypeObject.tp_allocs
Oooooooooog

Py_ssize_t PyTypeObject.tp_frees
ooooooooooo

Py_ssize_t PyTypeObject.tp_maxalloc
oo0odoboobuoobuoobuoobuoobooo

PyTypeObject* PyTypeObject .tp_next
tp_allocs 0000000 DOOOO@UOUODODOO)ODODOO0ODODODODOODOODODOODOODODO

OO0 PythonOODOOO0O0O0O0O0O0O0O0O tp_deallocO0 000000000000 OOO0O0DO0O0ODO0O
oooooooooo pywhon 000D OoOO0OOO0DOO0OOOODOODOOOODODOOOODODO
boooooobooboboboooboobooooboobobooooooobOobOobOoboboooo)o
Python APIOO0OO00OO00O tp_deallocUOO0O0O00OO0O0O0O0O0O0O0O0O0O00O0O0O0O0DOO (GIL: Global
Interpreter Lock) OO0 0 0000000000000 OO0OO0ODODOOO0OOO0OOOODOOOOODOOODOO
goboooboooooch c+0O0o0poooboobooooooooonDOog p_dealloc0DOOO0DOO
gboboobOoboobooboboooooboobooooooboboobooboboobooobooboOoobo
obooobooooonboon
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104 O 00O0O0O0OO0OODOO

PyNumberMethods

gbobobobobobooobooboboboboboboboboooobooboobobobo
OO0000DO00O000O00O0D0obOob0o ooonoOonooO (number protocol) DO0O0ODOODODO

obooobOoboobooboooon
oooobooogoboo

typedef struct ({
binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc nb_remainder;
binaryfunc nb_divmod;
ternaryfunc nb_power;
unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;
inquiry nb_nonzero;
unaryfunc nb_invert;
binaryfunc nb_lshift;
binaryfunc nb_rshift;
binaryfunc nb_and;
binaryfunc nb_xor;
binaryfunc nb_or;
coercion nb_coerce;
unaryfunc nb_int;
unaryfunc nb_long;
unaryfunc nb_float;
unaryfunc nb_oct;
unaryfunc nb_hex;

nb_add;
nb_subtract;
nb_multiply;
nb_divide;

/%

Used

/+ Used

by PyObject_IsTrue +/

*/

by the coerce() function

/+ Added 1
binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc
ternaryfun
binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

/* Added 1
binaryfunc
binaryfunc
binaryfunc
binaryfunc

2.0 «/
nb_inplace_add;
nb_inplace_subtract;
nb_inplace_multiply;
nb_inplace_divide;
nb_inplace_remainder;

c nb_inplace_power;
nb_inplace_1lshift;
nb_inplace_rshift;
nb_inplace_and;
nb_inplace_xor;
nb_inplace_or;

n release

n release 2.2 x*/
nb_floor_divide;
nb_true_divide;
nb_inplace_floor_divide;
nb_inplace_true_divide;

/+ Added in release 2.5
unaryfunc nb_index;
} PyNumberMethods;

*/

200000 30000000 py_TPFLAGS_CHECKTYPESOOOOOOOOOOOOOOODOOODOO

ooooooooon
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e Py TPFLAGS_CHECKTYPESUOUOOOOOOOOOOOODOOOOOOOOOOODOOOOOO
O0O000bO0b0O0OO00000Db0 nb_coerce00O00OO0O0O0O0O0O0O0OO0O0O0OOOOOOOO
goooboobooooboooo

coercion PyNumberMethods .nb_coerce
00000 pyNumber_CoerceEx () UOODODODOO0O0OODOOO0ODOOOOOOOOOO
dooobooooooobooooboooooooogooobooooooo “cobo>o0n
gooooooboobbbbbobotddoodoooobbbbbobdoooooob o
Jdo oo bobbtodoooUUub 10000 b0oobDbObbOo0ooooo
00 -100goooo

e Py TPFLAGS_CHECKTYPES OO UOOOOUOOOOOOOOO2000003000000000
oboboooOobooboooooboobobooooboooobobobo@ooboooobOoboon
0l10o0000oo0obooooboOo)b0obo0oob0oooobonb Python3.000000000000O
oooooooboo

ocooooODbOOOOO0OO0O0OoOooooooboooDbDbODbObOOOo200000 30000D0
Py NotImplemented UODOOOODOO0OOOO0OOOOOOOCDOOOOOOOOODOOOOOODO
UNuLLOgoooooooooon

105 000000000 DOOOO

PyMappingMethods
obobobobobobOoboboooooboob0bUobUoboboooDUooboobUbUobobo
0o0ooboooooo30b00boooobooog

lenfunc PyMappingMethods.mp_length
00000 pyMapping_Length () O PyObject_Size() DOO0OOOOOOOOOOOOO
0000000oO0o0o0O00ooOoOO00ooO00oo00oDO0o0ooO0oOoOOobOooOoooDoDg NULLOO
o0oooooooooo

binaryfunc PyMappingMethods .mp_subscript
00000 pyObject_GetItem() 000000000 ODO0ODOOODOOODOOOODOOODOO
0 pyMapping_Check () 0 1 0000000000000 00OO0OONULLOOOOCODOODOO

objobjargproc PyMappingMethods.mp_ass_subscript
00000 pyObject_SetItem() OOOO0D0ODOOOO0O0ODOOOCOOOODOOOOOOODOOOOO
OO0NULLODOODOOOOODODODOO0O0DOO0DO00ODO0oDOooooooonoo

106 OO0 O0O0DOODOOODOOODOO

PySequenceMethods
ooboboboobooboobooobobobobUobobOobOoboDooDoobobobUobUobobo
oooooooon

lenfunc PySequenceMethods.sq length
00000 pySequence_Size () O PyObject_Size () DOOOOOOOOOOOOOOOOO
goooooon
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binaryfunc PySequenceMethods.sq concat
00000 pysequence_Concat () 0000000000000 DOOOO0OOOOOOOO +0
00000 tp_as_number.nb_add 0000000000000 0OO0OODOODOOODOODOO

ssizeargfunc PySequenceMethods.sq repeat
00000 pySequence_Repeat () UOOOOODOODOOOOODOOODOODOOOOOO «0O
000D tp_as_number.nb_mul UOO0O0O0OODO0OOO0O0OO0O0O0O0OOOOOOOOOO

ssizeargfunc PySequenceMethods.sq item
00000 pySequence_GetlItem() O0O0000O0OO0ODOOOOOOOOOOODOOOOOO
00 PySequence_Check () 0 100000000000D000O0OOOOOOODOOO NULLO
ooooooooo

Ubooobobo0oobOoboooobobn:sg lengthO0000000O00OO0O0O0OC0OOODOO
uboboboooobodgbobobobobobobdl sg item000000 sg_lengthU
NULLOOODOOODOOOOOOooOoobooobooboooboa

ssizeobjargproc PySequenceMethods.sq ass_item
00000 pysequence_SetItem() OO00OOO0ODOCODOOOOODOODOOOOOOOOOO
gofdo0ooooOoOooooOoooooooooogooooo ANULLOOODODDOOO

objobjproc PySequenceMethods.sq contains
OO0O0O0D0O pySequence_Contains () 000000000000 O0O0DODOOOOOOOOOCOOO
OO NULLOOOOODOO0O00 pySequence_Contains () JO0O0OOO0OO0O0OODOOOOOO0O
ooooooooooboobooooooooog

binaryfunc PySequenceMethods.sq inplace_concat
00000 pySequence_InPlaceConcat () UOOO0O0OODO0ODOOOOO0OOOOODOOOO
000000000000 0000O0O00000O0o0o00oo

ssizeargfunc PySequenceMethods.sq inplace_repeat
00000 pySequence_InPlaceRepeat () DO0O00O0OOD0O0O0O0OODOOOODOOOOOOO
0000000000000 00o0o0o000oOooOoonooog

10.7 00O O0OODOOOO0OO (buffer object structure)

oooooOoOoOoOoOOoO00ooOOO0O0U0DOoUOoOooOoDODOOODOO0OO0O0g (chunkyOOODODOD
obooboobobOobobobobOobooobooooocoooo/ooooboooobobooboOobon
O0o00000000 segmeny 0000000000000 OCODOODOOODOODOOOODOODOO

0000000000000 00o0o000bO0O000DbO00000O0oOog pyTypeObject OOOO
tp_as_buffer D000 NULLODOOODOOO0ODOOO0OO0ODOODODDOODODOO tp_as_buffer
O pyBufferProcsJOOOODDOOOOOOODOO

O00: PyTypeObject OOODO tp_flagsOOOOODO 0000 Py _TPFLAGS_DEFAULTOOOO
000ddooboboobodoooodn pyBufferProcs 0000 bf_getcharbufferO0odoood
O00OC000 PythonOOOODOOOOODODO PythonOODOODOOOODO bf_getcharbufferd0d0O
doodboboboboboboboboboboboboboboboboobuooboobo pythondOOOODOOO
0o00d0o0d0odooooodooooooooooDoooDooooooon
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PyBufferProcs
dboodoboobooboobobbooboobo0oobooboobUoobUoobUobobUobobooa

00000000 bf_getreadbuffer Ul getreadbufferproc0U0O0O0OOOOOOO NULL
0000000000000 DbOO0O00O0000DLO0DbOO0OOO0DO00O0bOO0OODOoDOo0oDOoDOoDOa
0000000000000 ooooo NULLODODOOOO
0ooodoooooooood

0000000 bf_getwritebuffer Ol getwritebufferprocO0O0O0O0O0OOOOOOO0O
00oooobbooooooboobodoooooboboboo NuLLOOOo4gogd

UU000dddn bf_getsegcount UU getsegcountprocUUOOODOOOOOOO NULLO
oooooooOobOOoO0b0ooO0oO0obOOo0ooOOoO0obOOoU0bDO00bOD00oDOo0obDOoOobDOoOoDbDOoODo
0000 pysString_Type O PyBuffer_ Type OO0DOO0OO0OOOOOODOODOOOOOOOO
oo0o0oooboooooooooon

00000000 bf_getcharbuffer OO getcharbufferproc ODOOOOOOOOO
PyTypeObject 0O0O0DODOO tp_flagsO0OODOOOOPy TPFLAGS_HAVE_GETCHARBUFFER
000000o0bOO0bO0DOO0o0bOO0oOoo0ooDo0bO0bOOooDoobOooooooooooooa
000000000 D0O000000 pyType_HasFeature () OOOOO0O0O0O00O0OOOOODOO
000000000000 0000000 bf_getcharbuffer O NULLOOODOOODO NULL
00D0OO000ODO000DO s§000000b0000D0DOO000D0OO00DoDOOobOOoOoooOoOoooDoOa
Jddddooooooooo sgobooooooooooooooobooooooooooon
0000000000000 oooo0oo0oO0oooDo0ooooooDo0ooooOooooOoog
bf_getcharbuffer 0000 8000000000000 DOOODOOOOOOODOOODOOOO
000000000 DbOo0DbOo0DbO0o0 “O0b0O0”000b000b00o0b0oOoDooOooDoOoooOa
0do0d0d0Oodo0DoD0ooDooooooooDoooDoooooooooon

O00: O00000DD0O00 (character) DO 0O0OD0O0OO00O0O000O0DODODODODOOOOOOO
obooobbooooboonNObOOOobOoNOODOOOOoDOOoboooOoboooonbooDo
ooo

Py TPFLAGS_HAVE_GETCHARBUFFER
Ub0000000000000 bf_getcharbufferd00000O000O0OO0OO0O0ODOODOO
oooobooobooboooobooobooooOoboooooboooobooooboooooOooobooOoonn
Uboobdabodibd bf_getcharbufferDU00OUO NULLOUOOOOOOO0OOOOO0OO
oo

P ize_t (xget dbuff
y_ssize_t (xgetreadbufferproc) (PyObject*self, Py_ssize_tsegment, void **ptrptr)

sptrptr 0000000000000 0O0DOO00O0O0O0O0O0OO0O00O0O0O0ODOODO0O0OOO00bO
ooboobooooooobobobo -100000000000 segment JO00O0OO0DOOOOODOO
OO0 bf_getsegcount 0O OOO0OO00O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0OO0DOOOOOO
0000000000000 00b00D0UoD »ptrptr0000000O00O0OOO0ODOOOOOO
googd

P ize_t (xgetwritebuff
yssize_t (xgetwritebufferproc) (PyObject*self, Py_ssize_tsegment, void **ptrptr)

000000000000 00000000000 «ptrptr 000000000 O0OOODOODOO
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ubooooooooboobobobooobooooboob-10 -100000000000b00b00n
OobOOoob0ObO0oooo0oboobOboO00obOo0obOo0n0n TypeError OO segment O OO0 OO
Ubooobooboobgbn systemError 00 000000000000

P i t t t
y_ssize_t (xgetsegcountproc) (PyObject*self, Py_ssize_t*lenp)

obooobob0ooooboboboooboobooboob lenpO NULLOODOODOODODODO
gboogoooboobboo @obuo0)obbonb «x1lenpdbbgobbobbOonDbOonDDO
gbooobooooboobooooooboo

Py_ssize_t (*getcharbufferproc . .
Y- -t (xg P )(PyOb]ect*self, Py_ssize_tsegment, const char **ptrptr)

ooooo0 segment 100000000 prpey OO0 O0DO0O0OO0O0OO0OOODOOOOOODOODOO -1
oooooo

108 D000 0OD0ODOODOODODOOOOODOO

Python 00O 0OD0O0ODOO0OO0ODOOODOODODOODOOODOODOODOODOODOOOODODO
O“0oobor»@oooooooooooooooobooboooo)obobooooooooDooooOooooD
gboooooobooboooooboooobooooboooobooo@oobooboobo)bobo
(aomictype) IO O ODOODOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOO
oooooobooooobooobooon

Ubdo0ooooboo0obO0o0b00000 tp_flagsOOOOODO Py TPFLAGS_HAVE GCOOODOO
U000000 tp_traverseOUOOOOO0OOO0OOO0OO0O0O0DOO0O0OOO0OOOODOOOOODOOODOO
Uo0oobooboobobobobibO tp_clear0d0oonoooboobonDOOn

Py TPFLAGS_HAVE_GC
oobooboooboobooboooboOoobooobbooboooooOoooboOoooboOooobon
ugbhogbugbgobogbooobooboobooboobooboobobobobon

boboobooooboobooooboooooboobooooboooboooa:

1. 00000000000 PyObject_GC_New() OO0 PyObject_GC_Newvar () 000000
oooo0o0ooo

2 000o0obObo0ooooobobbooooobobboobooobObbOoooooboDboOoo
PyObject_GC_Track () OOOOO0OO0OOO0OOOOOO

TYPE* PyObject_GC_New (TYPE, PyTypeObject*type)
PyObject_New () OO0O00OO0ODDO py_TPFLAGS_HAVE_GCOOOOODOOOCOOOOODODODO
ooood

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject*type, Py_ssize_tsize)
PyObject_NewVar () 000000O0O0QO Py _TPFLAGS_HAVE_GCOOODOOOOOOODOOOOO
00000000000 25000:00000000 size000O int000O0OD0OOCODOOOODOO
00000 e64bit 0000000000 0OOODOOODOODOODOOODOODO

TYPE* PyObject_GC_Resize (TYPE, PyVarObject*op, Py_ssize_tnewsize)
PyObject_NewVar () OO0D0D0O000000O0O0OO0ODOOO0ODOODOOOODOOOOOODOOODOO
0000000000000 NULLODOOO0OO00O000025000: 00000000 newsize
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000 int000000000000000000640it0 0000000000000 0O0O0ODO0O
ooooooog
void PyObject_GC_Track (PyObject*op )

000000000000 0000000000000o0oD00ooDoo0On0epOOOOO0OO0O
00000000o0o0o000ooOdoDUooUoo0oU0o0o0DO0DoDO0DO0ODO0D0DOooDUOoooOon
0000000000000 oooU0oo00DO0o0oDoooooo0ooooDoooooon
00 tp_traverse 0000000000000 DODOO0OOOOODOOOOOODOODOOOO
oood

oid _PyObject_GC_TRACK
vold FyrbJect B (PyObject*op)

PyObject_GC_Track () OOO0OOOO0OOO0OO0OOCOOOOO0OOODOOOOOOOO
googoboobooboobobooobooboobooboobooboooboon:

1. 0000000000000 00000000000000 PyObject_GC_UnTrack () OOOO
oooobooooo

2. 00000000000 pyObject_GC_Del () DODOOODOODOOODOODOO

void PyObject_GC_Del (void*op)
PyObject_GC_New () 0 PyObject_GC_NewVar () OO0O0D0OD0OOODOOOODOOODOODODO

void PyObject_GC_UnTrack (void*op)
000000000000 0000000000000DO0000000O000 opObOODOOOOO
0 pyObject_GC_Track () OO0OD0O0OODOOOODOODOODOOODOOODOOODOOODOOO
0000000000000 D000000 (deallocator, tp_deallocOO00)0O0 tp_traverse
000000000000 000000000000000000000DO0DO0bO0bO0ODbOOOO
0o0o00bOoobooooooon

oid _PyObject_GC_UNTRACK .
VOIS SYEbJect R (PyObJect*op)

PyObject_GC_UnTrack () OOOOOOOODOO0ODOOO0ODOOOOODOOODOOOO
tp_traverseDUOO0O0O0OO0OO0OO0O0O0OO0O0O0O0O0O0O0O00DOODOODO:

int isit
it (xvisitproc) (PyObject*object, void*arg)

tp_traverse 0OOO0OO0O0DOOOO (visitor function) 000 00000000000 O0OO
00000 object 00 tp_traverseDUOODOODOOOOO arg0000O0DOODODOOOPython O
uoboobooobooboooboobooobooboobooooboOoooOobObOooboOoOonn
obooobOooboooboobobooooobooooon

tp_traverse0UOO0OOO0OOODOOOOOO0ODOO0ODOO:

int (*t
mt (xtraverseproc) (PyObject*self, visitprocvisit, void *arg)

O00D0o00ooooo0ooboboOoOoonoOon (traversal function D OO0 0O0OOO self DO OOO
oooboooooooboogvyse0O0000000000O00O0O000D0O00wiseO0O0O00O0O0O
oob0ooboO0oobooboooobooooo0ooboo0b0og arg0 0000 viseODOO NULL
ubboobboobobuooboaobboobooboobviseODOO0OODOODOOOOOOOOO
gbogboobobobobooboobooboobooo

tp_traverseU0OO0OO0O00O00O0O0O0O0O0O00 py VISIT() ODOOOOOOOOOOOOODOODO
O000000 tp_traverse0 0000000 visit OO0 aqrgO000000O0O0DOOOOODOOODO:
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id Py VISIT
VoIEEY— {pyObject*o)
00 o000 arg 0000 vist 0000000000000 0 vist 0000000000000

Ubob0oboooboobobOobooobouibODb tp_traverseQO0UO0O0OO0OO0O0OO0OOOO0OOO:

static int
my_traverse (Noddy =self, visitproc visit, woid *arg)
{

Py_VISIT (self->foo0);

Py_VISIT (self->bar);

return O;

oooob24000.

tp_clear 00000 inquiry 000000000 DOODOOO0OODOOOOOONULLODDOOOOO
ooooo

mt (+inquiry) (PyObjeCt*self)
gooooooooooO0OoOooooooO0oooooooooooOoocoOoOoOooooDoooO
ooooooooooooUUUoooooOoooOOoUUOoooOooOoOoU0UoOoOoooooOoOooO
0o00000o0o00000ooooU00ooOoo0U00o0oOooU00oDoDOooOU00DOoDOOO0 (oOooDooo
Py DECREF () DO0O0OOOOOOOOOO0OOHOODOOOODOOOODOOOODDOOOODO
oooooOoOoOoOOO0OOOOOOOOODODODODODODOOOO
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oo A

HEEEN

>>>

2to3

obooooobooboobooboobobooog pythonODODOoOOoooobDOobOOOOODOD
gboooboboobooboooooga

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

Python2xO 0000 Python3xO0OOOOO0O00DODOOOOOOOO0OODOODODOOOOOOO
OO0 (raverse) OO0 OO0O0OOO0OO0O0O0ODOOOOODOOO

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

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

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

argument (U0)0000000000O0O0OOCOOOOOOOOOOOOOOOCOOOOOOOOOO0

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

oboooboooobooboooooboooobooboooooboobooboooooo

attribute (U 0)OODODOOODODOOODOODOOOOODOOODOOODOOOOOOOOOODOOOODOO

UboodbobOUOD0«00OD0OO0OO00OOODOOO0O0O0vebOO0OO0ODOOO

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

gogd
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bytecode (DOOOOO)PythonODODODO0O0OOOOOOOO0O0O0O0OO0O0O0O0O0O0O0O0OOODODODDDOD
Python 00O O0OOO0O0O0OO0OOO0OO0O0O0O0O0O00DOO0OO0DOODOOOO .pycO .pyoOO0OO
goooooooooooOooooogoooOoooo0oobOoooooo0ooooOooO ©o
ooooooooooooooOoooboboooobooboooooooo)yooooooooooobobooo
OO0000D0O0000DO0O00000000000 “00000 irtual machine)y> 30000 “O
000 (intermediate language)” OO 0 0O OO

class (000)0D00000000000000O0ODOOOOO0O0O0O0O0O0O0O0O0O0OODOO0OOOD
oooobobooobooboooooboooonbooboog

classicclass (000000 0O0O0)object OOO0O0O0O0O0O0O0O0O0O0OOOOOOOOOOOOOOO
(new-style class) D0 0000000000 00DOOOOO Python3.000000D0OO

coercion (00 0)0O00200000000000000000DO00O00O0O00O0ODOOOOOOODO
00000bDO00boobooonDO int(3.15) 0000000O0O0ODOO 3000000000 3+44.5
00oOdo0odooooooooo@odooooooooooooOH)ydooooooooooooa
000000000000 00000D0 TypeError00000000DOO20000000000
000000000 coerce00000O0OOOO0ODOONO 344.50 operator.add (xcoerce (3,
4.5)) J00000000O0O0OOoperator.add (3.0, 4.5) 000000000 OOOOOO
000o0ooOo0ooooooOo0ooooobOooooooOo0oo0ooooooooonDg 3+44.50
O00000000Ofleat(3)+4.500000000000000000000000O00O0O

complexnumber (00 0)0000000O000O0O0O0O0O0O0OO0OCOOO0OOOOCOOOOOODOAO
gboobgoobooooooodbD (-1gbob)oooopobobobooboboobo ig00oDoo
ooogjoocoogoo

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

bobobooobooobobobooooobooooboobobooooboooboOobOobooboon
ooooooboooo

contextmanager (U0 OO0 UO0O00O0O00)with OOOOD0OOD0O0OO0OO0O0D0OO0DOO0ODOOOOO
_enter_ ()0 _exit_ () UOO0OO0OOO0OOOOOOOOO

PEP 3430000

CPython Python 0D O0ODOOOOOOOOOOODOOCPython JODDOODODOODOOODOO Jython O
IronPython D0 000000000000 DOOOODOOOODOOD

decorator (0O 0O0O0)00000O00000O00O ewrapper 1000000000 OO0O0OOO0OODO
UoooooboboboobOobOobOobOODl classmethod() U staticmethod () OO0
goo

obooobOoboooboobobobooooboboooo20b00b00000bO0000obO0obOon

def f£(...):

f = staticmethod (f)
@staticmethod

def f£(...):
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O00000OD0ODOO0ODODODODODOOOOOOAdd the documentation for function definition 0 0 0 0 0 00O
ood

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

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

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

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

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

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

extensionmodule (DO000000)COC+I000000ODOO0DOOOOOOOOO PythonOOODO
OO000D00O000D0PythonD CAPIDOOOODO

finder 000000 loader 0000000000 find module() O00OO0O0O0D0OOOO0OOOOODO
oooobooooboboooognD PEP3200000000OO

function (0 D0)000O00OODOOODOOOOOOOO0OOOOOODOOODOOOOODOODODOOOODOOO
000000000000 argumentl method 0000000000

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

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

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

garbage collection (000000000 0)OO0ODOODODODOODODOOODODOOOODOPython O OPython

obooboooobooboobbooooooboooboobooooboooooboOooboooonon
gooo

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

goooboboobooboooooobooooon

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

generator expression (00 O00000)0000000O00O0OOCDOOOO0OOOCOOOOOOOOOOOD

for0OODODOODODO0ODOO if000DO0DO0ODO0ODbO0O0ODLOODLDbOODbOODDO
ooooboooobooboooogod:

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

GIL ODOD00O00O0D0O0D00000 (global interpreterlocky OO OOOODOOO

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

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

hashable (0O 0O0O00)000000 OD0O0OO0O0OO0OO0OOCDOOODOOOOODOOOOOOODOOOO

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

cmp___ () U

oobO0o0oboobOoobOoobooobOOooobooooOboOoooOooooOoobooobooOonoonn
ooooobooooooo

Python 000000 (immutabley D00 0000000000000D0O000000O00OOOOCOOOO
uboooboobooooobobooooobooooogan

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

oobOooboobooooooobooboobooOoboooooboooobooooboboooooboOoooboooonn
OO0 DLEODDODOODO0O0OOO0O00oOob0obooooooo euIcoogooooboboobooon
obooboooobooboooooboooo

immutable (OOO00O0OCOCODO)OO0O0O00O0OOCOOOODOOOODOOOOOOOOOODODOOOOOOO

ooboooboobooobooobooboobobooboooobooboooboobbOooDboOoDo
obooboooobooboooobooooooboooboobooboboooooooboooobooooag
boboobooooboboooooboooobooooooboboooooboooon

integer division (00 00)000000O00OO000O0O0O0OOOOOOO 117400000 2.750000

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

importer J 0000000000000 O000O0DODO finderQ loader 00D000O000000COOOO

interactive (U0 0O)Python0DOODO0OO00000O0O0O0O0O0OO0O0O0OOOODODODOOOOOO

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

interpreted Python 000 000000000000 O000DOOOCOOODOOOOODOOOM@OOOD

oooobooooOoobooboooooboobooboo)boobooboooobooboooobo0oooOoon
ooboooboooobooooobooboooooobooooooooooobDooboOoDo
uoboobbooboooboooboooboobooobooboobooboobooboobooonn
UboooboooobooboooobobooobOobo0Oonag (nteractiveyl0O000O0OO00O0O0O

iterable (OO0O00O0O0OO00DO0)0O00ODOOOOODOOOOODOOOOOO

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

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

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

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

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

U0oo0booon gpeiter 0O 00OO

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

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

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

list (OO0O0)PythonOOO0OD0DOOOO0OD0ODOO (sequencey1000000O00O00O0OOODOODOOOOODO
oooobDboooopoobobO0 @rayDOOoOOoDOoOooooDooooooomoon

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

loader DO0O0O00O0000O00O000OD0OOLload_module() 0000000000 0ODOOOOOO
O000oO0o0oooDoOPEP30200D00000DOO

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

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

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

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

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

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

nestedscope (U0 ODO0O0O0OO0O0OO)OOOODODOOOOOOOOOoOOOoOOoOoDOOoOoOOoDOODO
uoboobooboobooboooooboooboooobooboobooooooboooboooooooDn
oobooboboooooboboooboobobooboo0ooboooobooobooboooooOoooonn
oobOoOoobooboobboobbooboooboooboooboooobooboooooOobO0oobO0oonn
gooobobooobooboobooobooboooo

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

OO000D0000 newsyle DD DODOOODODODO

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

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

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

Pythonic D0 0000000000000 0ODO0ODO0OO0O0OOOPythonDO0OOD0OOD0OODOOOOOO
O00D0O0O0O0O0000O00OPythonDO00O0DODODDDDO iterable 0000 for0O0O00O00O
booobooooboooooobooooooooooodpPythonO0O00O00O0O0OO0O0OOOOOO
oboooooboooooooooon

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

O000b0O0b000obobon PythonicODODOOOOODOODOO

for piece in food:
print piece

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

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

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

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

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

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

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

virtualmachine (0 O00O0O0)000000000O00DOO0OO000O00O0O0PytheonOOOODOOOD
O00000000000000000000 (bytecodeyDOOOOODODO

Zen of Python (Python OO 0O)Python U0 D OO0 O0OO00OO00O0D0OPython DO DOOOOOODO
UbooobO0bo0ooobO0ob00o000ObO “import this?O0OO0OOO0OOO0OOO0O0OOO0OO
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Juoogudooogdd

0000000000 PythonOD D000 00D0OO0DO0ODOODDOODOOODOOOOODOOODODODOO Sphinx
O00000 reStructuredText 0 0000000000 OOO0O0O

U000000000000000D00 docs@pythonorge DO O0O0O0O0O0O0O0O0O0OO0O0O0OO0OOOO
gbooboobobooboboboobooboobooboboobobobboobooobooboboobbon
gbooobooooboooon

oooooo:

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

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

ob0oo0O00000 PythonOOODOOOOODOOOOO reporting-bugs 0100 000O0O00OO0

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

B.1 PythonO O OO OO OOO

oboo0ob0OO0OPythonOOOOODOOO0OOODOOOOODOOOOODOOOOODOOOOOOOOODOODOO
oobo0o0bo0 -00bb0o0bbO0o0obobo0ob0o0boboo00bOddocs@pythonorg 000000
gboogooboooboobooboobooboobodg

Aahz, Michael Abbott, Steve Alexander, Jim Ahlstrom, Fred Allen, A. Amoroso, Pehr Anderson, Oliver Andrich,
Jes O s Cea Avi U n, Daniel Barclay, Chris Barker, Don Bashford, Anthony Baxter, Alexander Belopolsky, Ben-
nett Benson, Jonathan Black, Robin Boerdijk, Michal Bozon, Aaron Brancotti, Georg Brandl, Keith Briggs, Ian
Bruntlett, Lee Busby, Lorenzo M. Catucci, Carl Cerecke, Mauro Cicognini, Gilles Civario, Mike Clarkson, Steve
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Clift, Dave Cole, Matthew Cowles, Jeremy Craven, Andrew Dalke, Ben Darnell, L. Peter Deutsch, Robert Dono-
hue, Fred L. Drake, Jr., Josip Dzolonga, Jeff Epler, Michael Ernst, Blame Andy Eskilsson, Carey Evans, Martijn
Faassen, Carl Feynman, Dan Finnie, Hern 0 n Mart 0 nez Foffani, Stefan Franke, Jim Fulton, Peter Funk, Lele
Gaifax, Matthew Gallagher, Ben Gertzfield, Nadim Ghaznavi, Jonathan Giddy, Shelley Gooch, Nathaniel Gray,
Grant Griffin, Thomas Guettler, Anders Hammarquist, Mark Hammond, Harald Hanche-Olsen, Manus Hand,
Gerhard H O ring, Travis B. Hartwell, Tim Hatch, Janko Hauser, Thomas Heller, Bernhard Herzog, Magnus L.
Hetland, Konrad Hinsen, Stefan Hoffmeister, Albert Hofkamp, Gregor Hoffleit, Steve Holden, Thomas Holen-
stein, Gerrit Holl, Rob Hooft, Brian Hooper, Randall Hopper, Michael Hudson, Eric Huss, Jeremy Hylton, Roger
Irwin, Jack Jansen, Philip H. Jensen, Pedro Diaz Jimenez, Kent Johnson, Lucas de Jonge, Andreas Jung, Robert
Kern, Jim Kerr, Jan Kim, Greg Kochanski, Guido Kollerie, Peter A. Koren, Daniel Kozan, Andrew M. Kuchling,
Dave Kuhlman, Erno Kuusela, Thomas Lamb, Detlef Lannert, Piers Lauder, Glyph Lefkowitz, Robert Lehmann,
Marc-Andr 0 Lemburg, Ross Light, Ulf A. Lindgren, Everett Lipman, Mirko Liss, Martin von L O wis, Fredrik
Lundh, Jeff MacDonald, John Machin, Andrew MacIntyre, Vladimir Marangozov, Vincent Marchetti, Laura Mat-
son, Daniel May, Rebecca McCreary, Doug Mennella, Paolo Milani, Skip Montanaro, Paul Moore, Ross Moore,
Sjoerd Mullender, Dale Nagata, Ng Pheng Siong, Koray Oner, Tomas Oppelstrup, Denis S. Otkidach, Zooko
O’Whielacronx, Shriphani Palakodety, William Park, Joonas Paalasmaa, Harri Pasanen, Bo Peng, Tim Peters,
Benjamin Peterson, Christopher Petrilli, Justin D. Pettit, Chris Phoenix, Fran O ois Pinard, Paul Prescod, Eric S.
Raymond, Edward K. Ream, Sean Reifschneider, Bernhard Reiter, Armin Rigo, Wes Rishel, Armin Ronacher, Jim
Roskind, Guido van Rossum, Donald Wallace Rouse II, Mark Russell, Nick Russo, Chris Ryland, Constantina S.,
Hugh Sasse, Bob Savage, Scott Schram, Neil Schemenauer, Barry Scott, Joakim Sernbrant, Justin Sheehy, Char-
lie Shepherd, Michael Simcich, Ionel Simionescu, Michael Sloan, Gregory P. Smith, Roy Smith, Clay Spence,
Nicholas Spies, Tage Stabell-Kulo, Frank Stajano, Anthony Starks, Greg Stein, Peter Stoehr, Mark Summerfield,
Reuben Sumner, Kalle Svensson, Jim Tittsler, Ville Vainio, Martijn Vries, Charles G. Waldman, Greg Ward,
Barry Warsaw, Corran Webster, Glyn Webster, Bob Weiner, Eddy Welbourne, Jeff Wheeler, Mats Wichmann,
Gerry Wiener, Timothy Wild, Collin Winter, Blake Winton, Dan Wolfe, Steven Work, Thomas Wouters, Ka-Ping
Yee, Rory Yorke, Moshe Zadka, Milan Zamazal, Cheng Zhang.
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C.1 Python O OO

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

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

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

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

oooo ood O od GPL OO

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

1.3-152 |12 1995-1999 | CNRI yes

1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

2.0.1 2.0+1.6.1 | 2001 PSF yes

2.1.1 2.142.0.1 | 2001 PSF yes

2.2 2.1.1 2001 PSF yes

2.1.2 2.1.1 2002 PSF yes

2.1.3 2.1.2 2002 PSF yes
oooooooo
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Ocl1-00000000on

ooono oono O oo GPL OO
221 2.2 2002 PSF yes
222 22.1 2002 PSF yes
223 222 2002-2003 | PSF yes
2.3 222 2002-2003 | PSF yes
2.3.1 23 2002-2003 | PSF yes
232 2.3.1 2003 PSF yes
233 232 2003 PSF yes
234 233 2004 PSF yes
2.3.5 234 2005 PSF yes
24 2.3 2004 PSF yes
2.4.1 24 2005 PSF yes
242 24.1 2005 PSF yes
243 242 2006 PSF yes
244 243 2006 PSF yes
2.5 24 2006 PSF yes
2.5.1 2.5 2007 PSF yes
252 2.5.1 2008 PSF yes
253 252 2008 PSF yes
2.6 2.5 2008 PSF yes
2.6.1 2.6 2008 PSF yes
2.6.2 2.6.1 2009 PSF yes
2.6.3 2.6.2 2009 PSF yes
2.6.4 2.6.3 2009 PSF yes
2.6.5 2.6.4 2010 PSF yes

O00: OGPLOOOO0ODOOOOOPythonD GPLOODOODOOODOOODOOODOOOODOOPython
obooboooboocepPLOO0bOOO0OObOOODOOOO0OOOObOOOOOObOOODbOOODbOODO
gobOooobooGcpLOO00OO0OO0O0O0OOOOO0ODOOGPLOOOODOOOODOOOODOCOOO0O0OOO Python
gboooobooboooooboboooooboboooboboooobooo

GuidoODDOOOO0O000000000000O0OOOODOOO00O0OOODOOOOO0OOOODDODOODODDO

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

PSF LICENSE AGREEMENT FOR PYTHON 2.6ja2

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

and its associated documentation.

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

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

prepared by Licensee.

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

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

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

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

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

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

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

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

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

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

any third party.

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

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

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

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

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

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

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

derivative version prepared by Licensee.

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

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

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

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

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

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

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

granted on that web page.

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

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

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

documentation.

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

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

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

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

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

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

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

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

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

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

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

C.3 Licenses and Acknowledgements for Incorporated Software

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

C.3.1 Mersenne Twister

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

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

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

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

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

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

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

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

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

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

C.3.2 Sockets

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

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

SUCH DAMAGE.

C.3.3 Floating point exception control

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

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

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

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

DISCLAIMER

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

C.3.4 MD5 message digest algorithm

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

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

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

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

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

L. Peter Deutsch
ghostlaladdin.com

Independent implementation of MD5 (RFC 1321).

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

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

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

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

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

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

1999-05-03 1lpd Original version.

C.3.5 Asynchronous socket services

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

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

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

C.3.6 Cookie management

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

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

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

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

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

C.3.7 Profiling

The profile and pstats modules contain the following notice:

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

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

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

The t race module contains the following notice:

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

Python 2.2 license.

Author: Zooko O’Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

C.3.9 UUencode and UUdecode functions

The uu module contains the following notice:

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

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

Modified by Jack Jansen, CWI, July 1995:

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

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

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

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

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

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

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

C.3.11 test_epoll

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

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

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

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

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

C.3. Licenses and Acknowledgements for Incorporated Software
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C.3.12 Select kqueue

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

Python and this documentation is:

Copyright 0 2001-2010 Python Software Foundation. All rights reserved.

Copyright 0 2000 BeOpen.com. All rights reserved.

Copyright 0 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright 0 1991-1995 Stichting Mathematisch Centrum. All rights reserved.

Japanese translation is: Copyright 0 2003-2009 Python Document Japanese Translation Project. All rights re-
served.
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Pylter_Next (CO O 0O), 62
PyList_Append (CO O O), 102
PyList_AsTuple (CO O 0O), 103
PyList_Check (CO O 0O), 101

PyList GET_ITEM (CO O 0O), 101
PyList GET_SIZE(C OO 0O), 101
PyList_Getltem (C O O O), 101
PyList_Getltem(), 7

PyList_GetSlice (CO O O), 102
PyList_Insert (CO O 0O), 102
PyList_New (C O O 0), 101
PyList_Reverse (CO O 0O), 103
PyList_SET_ITEM (COODO), 102
PyList_Setltem (C O O O), 101
PyList_Setltem(), 6

PyList_SetSlice (CO O O), 102
PyList_Size (CO O O), 101

PyList_Sort (CO O 0O), 102

PyList_Type (CO O 0O), 101
PyListObject (CO OO O0O), 101
PyLong_AsDouble (C O 0O 0), 71
PyLong_AsLong (CO O0O), 70
PyLong_AsLonglong (C O 0O 0O), 70
PyLong_AsSsize_t (CO ODO), 70
PyLong_AsUnsignedLong (C O O O), 70
PyLong_AsUnsignedLongLong (C O 0O O), 70
PyLong_AsUnsignedLonglongMask (C O 0O O),
71
PyLong_AsUnsignedLongMask (C O O ), 71
PyLong_AsVoidPtr (CO O 0O), 71
PyLong_Check (CO O 0O), 69
PyLong_CheckExact (C O 0O O0), 69
PyLong_FromDouble (C O O ), 70
PyLong_FromLong (C O OO ), 69
PyLong_FromLongLong (CO 0O 0O), 69
PyLong_FromSize_t (CO 0O 0O), 69
PyLong_FromSsize_t (CO O O), 69
PyLong_FromString (CO O 0O), 70
PyLong_FromUnicode (C O O 0O), 70
PyLong_FromUnsignedLong (C O O O ), 69
PyLong_FromUnsignedLongLong (C O O O), 69
PyLong_FromVoidPtr (CO O O), 70
PyLong_Type (CO O O), 69
PyLongObject (CO DO OO O), 69
PyMapping_Check (CO O 0), 61
PyMapping_Delltem (CO O 0), 62
PyMapping_DelltemString (C O O 0 ), 61
PyMapping_GetltemString (C O 0 O), 62
PyMapping_HasKey (CO 0O 0O), 62
PyMapping_HasKeyString (C O 0O O), 62
PyMapping_Items (C O 0 00 ), 62
PyMapping_Keys (CO O O), 62
PyMapping_Length (CO O O), 61
PyMapping_SetltemString (C O O O), 62
PyMapping_Size (CO O 0O), 61
PyMapping_Values (C O O 0O), 62
PyMappingMethods (CO O O 0O0O), 166
PyMappingMethods.mp_ass_subscript (C 0 O O O
00), 166
PyMappingMethods.mp_length (C OO 000 0O),
166
PyMappingMethods.mp_subscript (C O 0 O 0O 0O
0), 166
PyMarshal_ReadLastObjectFromFile (C O O O),
37
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PyMarshal_ReadLongFromFile (C O O 0O), 37
PyMarshal_ReadObjectFromFile (C O O 0O ), 37
PyMarshal_ReadObjectFromString (C O O O ), 38
PyMarshal_ReadShortFromFile (C O O O), 37
PyMarshal_WriteLongToFile (C O O 0O), 37
PyMarshal_WriteObjectToFile (C O O 00 ), 37
PyMarshal_WriteObjectToString (C O O O ), 37
PyMem_Del (CODOO), 139

PyMem_Free (CO 0O 0O), 138
PyMem_Malloc (C O O 0O), 138
PyMem_New (C O 0O0), 138
PyMem_Realloc (CO O 0O), 138
PyMem_Resize (CO 0O 0O), 139
PyMemberDef (C OO 0O O 0O), 145
PyMethod_Check (CO O O), 108
PyMethod_Class (CO O O), 108
PyMethod_ClearFreeList (C O O O ), 109
PyMethod_Function (C 0 O 0O), 108
PyMethod_GET_CLASS (CO O D), 108
PyMethod_GET_FUNCTION (CO O 0O), 108
PyMethod_GET_SELF(C OO 0O), 109
PyMethod_New (C O 0O 0), 108
PyMethod_Self (CO O O), 109
PyMethod_Type (C O O O), 108
PyMethodDef (CO OO0 O), 144
PyModule_AddIntConstant (C O 0 0), 112
PyModule_AddIntMacro (CO O 0), 112
PyModule_AddObject (CO DO O), 112
PyModule_AddStringConstant (C O O ), 112
PyModule_AddStringMacro (CO O O), 112
PyModule_Check (COOO), 111
PyModule_CheckExact (CO O 0O), 111
PyModule_GetDict (CO O 0O), 111
PyModule_GetFilename (CO O 0O), 111
PyModule_GetName (C O O 0O), 111
PyModule_New (COOO), 111
PyModule_Type (CO O O), 111
PyNumber_Absolute (C O O 0O), 55
PyNumber_Add (CO 0O 0O), 54
PyNumber_And (CO O 0O), 56
PyNumber_AsSsize_t (C O 0O 0O), 58
PyNumber_Check (CO O 0O), 54
PyNumber_Coerce (C O O O), 57
PyNumber_CoerceEx (C O 0 0 ), 58
PyNumber_Divide (C O O O), 54
PyNumber_Divmod (C O O 0O), 55
PyNumber_Float (C O 0O 0O), 58

PyNumber_FloorDivide (C O O O), 55
PyNumber_Index (C O O 0O), 58
PyNumber_InPlaceAdd (C O O 0O), 56
PyNumber_InPlaceAnd (C O O 0O), 57
PyNumber_InPlaceDivide (C O O O), 56
PyNumber_InPlaceFloorDivide (C O O 0 ), 56
PyNumber_InPlaceLshift (C O 0O ), 57
PyNumber_InPlaceMultiply (C O O O), 56
PyNumber_InPlaceOr (C O O 0O ), 57
PyNumber_InPlacePower (C O O O ), 57
PyNumber_InPlaceRemainder (C 0 00 ), 57
PyNumber_InPlaceRshift (C O O 0), 57
PyNumber_InPlaceSubtract (C O O 0O ), 56
PyNumber_InPlaceTrueDivide (C O O O ), 56
PyNumber_InPlaceXor (C O O 0), 57
PyNumber_Int (CO O 0O), 58
PyNumber_Invert (C O O O), 55
PyNumber_Long (C O O 0O), 58
PyNumber_Lshift (C O O 0O), 55
PyNumber_Multiply (CO O O), 54
PyNumber_Negative (C O O O ), 55
PyNumber_Or (CO O 0O), 56
PyNumber_Positive (C O O 0O), 55
PyNumber_Power (C O O 0O), 55
PyNumber_Remainder (C 0 O O), 55
PyNumber_Rshift (C O 00 ), 56
PyNumber_Subtract (C O O 0O), 54
PyNumber_ToBase (C O O O), 58
PyNumber_TrueDivide (C O O O ), 55
PyNumber_Xor (CO O O), 56
PyNumberMethods (CO OO O0O), 165
PyNumberMethods.nb_coerce (C O O OO O O),
166
PyObject (COOODOO), 143
PyObject._ob_next (CO DO OODOO), 148
PyObject._ob_prev (COODOOODO), 148
PyObject.ob_refecnt (CO DO OO DO O), 148
PyObject.ob_type (CO OO OO O), 149
PyObject_AsCharBuffer (C O 0O O), 63
PyObject_AsFileDescriptor (C O O O), 54
PyObject_AsReadBuffer (C O 0 [0), 63
PyObject_AsWriteBuffer (C O O 0O), 64
PyObject_Bytes (CO 0O 0), 51
PyObject_Call (CO O 0O), 52
PyObject_CallFunction (C O O O), 52
PyObject_CallFunctionObjArgs (C O O O), 52
PyObject_CallMethod (C O O 0O0), 52
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PyObject_CallMethodObjArgs (C O O O), 53
PyObject_CallObject (C O O 0O), 52
PyObject_CheckBuffer (C O 00 O ), 95
PyObject_CheckReadBuffer (C O O O ), 64
PyObject_Cmp (C O O 0O), 50
PyObject_Compare (C O 0O O), 50
PyObject_Del (CO O 0O), 142
PyObject_DelAttr (C O O 0O), 50
PyObject_DelAttrString (C O O O ), 50
PyObject_Delltem (C O O O), 54
PyObject_Dir (CO O 0O), 54
PyObject_GC_Del (CTO O0O), 170
PyObject_GC_New (CO DO O), 169
PyObject_GC_NewVar (C O 0O 0), 169
PyObject_GC_Resize (C O 0O O), 169
PyObject_GC_Track (CO O O), 170
PyObject_GC_UnTrack (CO O O), 170
PyObject_GenericGetAttr (C O O 0O ), 50
PyObject_GenericSetAttr (C O O O), 50
PyObject_GetAttr (C O O 0O), 49
PyObject_GetAttrString (C O 0 O ), 49
PyObject_GetBuffer (C O 0 0), 95
PyObject_Getltem (CO O O), 53
PyObject_Getlter (C O 0O O ), 54
PyObject_HasAttr (C O O O), 49
PyObject_HasAttrString (C 0 O O), 49
PyObject_Hash (CO O 0O), 53

PyObject_HashNotImplemented (C O OO0 O ), 53

PyObject HEAD (CO O O0), 143
PyObject_ HEAD_INIT (CO O OO), 144
PyObject_Init (C O O 0O), 141
PyObject_InitVar (C O O O), 141
PyObject_IsInstance (C O 0O 0O), 51
PyObject_IsSubclass (C O O 0), 51
PyObject_IsTrue (CO O 0O), 53
PyObject_Length (C O O O), 53
PyObject_New (C O 0 0O), 141
PyObject_NewVar (CO 0O 0O), 142
PyObject_ Not (CO 0O 0O), 53
PyObject_Print (C O O O), 49
PyObject_Repr (CO 0O 0), 51
PyObject_RichCompare (C O O O), 50
PyObject_RichCompareBool (C O 0O O ), 50
PyObject_SetAttr (C O O 0O), 50
PyObject_SetAttrString (C O O O), 50
PyObject_Setltem (C O O 0O), 53
PyObject_Size (CO O O), 53

PyObject_ Str(COOO), 51
PyObject_Type (CO O O), 53
PyObject_TypeCheck (C O O ), 53
PyObject_Unicode (CO O 0O), 51
PyObject_VAR_HEAD (COO0O0O), 143
PyOS_AfterFork (C O O 0O), 31
PyOS_ascii_atof (C O 0O O), 47
PyOS_ascii_formatd (C O O O), 46
PyOS_ascii_strtod (C O O 0O), 46
PyOS_CheckStack (C O 0O 0O), 31
PyOS_GetLastModificationTime (C O O 0O ), 31
PyOS_getsig (CO O 0O), 31
PyOS_setsig (CO O 0), 31
PyOS_snprintf (C O 0O 0), 46
PyOS_stricmp (CO O O), 47
PyOS_strnicmp (C O O 0O), 47
PyOS_vsnprintf (C O O 0O), 46
PyParser_SimpleParseFile (C 0 O 0), 15
PyParser_SimpleParseFileFlags (C O O O), 15
PyParser_SimpleParseString (C O O O), 15
PyParser_SimpleParseStringFlags (C O O 0O), 15
PyParser_SimpleParseStringFlagsFilename (C O O
0), 15
PyProperty_Type (CO DO O), 113
PyRun_AnyFile (CO O O), 13
PyRun_AnyFileEx (CO O 0), 13
PyRun_AnyFileExFlags (CO 0O O), 13
PyRun_AnyFileFlags (CO O 0O), 13
PyRun_File (CO O O), 15
PyRun_FileEx (CO O 0O), 15
PyRun_FileExFlags (CO DO O), 15
PyRun_FileFlags (CO O 0O), 15
PyRun_InteractiveLoop (C O O O), 14
PyRun_InteractiveLoopFlags (C O O 0), 14
PyRun_InteractiveOne (C O O 0O), 14
PyRun_InteractiveOneFlags (C O 0O 0), 14
PyRun_SimpleFile (CO O 0), 14
PyRun_SimpleFileEx (CO O 0O), 14
PyRun_SimpleFileExFlags (C O O 0O), 14
PyRun_SimpleFileFlags (C O 0O 0O), 14
PyRun_SimpleString (CO O O), 14
PyRun_SimpleStringFlags (CO O 0O), 14
PyRun_String (COOO), 15
PyRun_StringFlags (CO O 0O), 15
PySeqlter_Check (COODO), 112
PySeqlter New (CO 0O 0O), 112
PySeqlter Type (COODO), 112
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PySequence_Check (CO 0O O), 59
PySequence_Concat (C O 0 00), 59
PySequence_Contains (C 0 O O ), 60
PySequence_Count (C O 0 O), 60
PySequence_Delltem (C O O O ), 60
PySequence_DelSlice (C O O O ), 60
PySequence_Fast (C 0 O 0O), 60
PySequence_Fast_GET_ITEM (CO O 0O), 61
PySequence_Fast GET_SIZE(COODO), 61
PySequence_Fast_ITEMS (CO 0O 0O), 61
PySequence_Getltem (C O 0 O0), 59
PySequence_Getltem(), 7
PySequence_GetSlice (CO O 0O), 59
PySequence_Index (C O O O), 60
PySequence_InPlaceConcat (C O O O ), 59
PySequence_InPlaceRepeat (C O O O ), 59
PySequence ITEM (C O 0O 0O), 61
PySequence_Length (CO O 0O), 59
PySequence_List (C O O 0O), 60
PySequence_Repeat (C U O O ), 59
PySequence_Setltem (C O 0O O), 59
PySequence_SetSlice (C 0 O ), 60
PySequence_Size (CO O O), 59
PySequence_Tuple (C O O O ), 60
PySequenceMethods (CO OO O0O), 166

PySequenceMethods.sq_ass_item (C OO 0O OO

0), 167

PySequenceMethods.sq_concat (C 0 OO0 0O O),

167

PySequenceMethods.sq_contains (CO O OO0 00),

167

PySequenceMethods.sq_inplace_concat (C O O O

ooo), 167

PySequenceMethods.sq_inplace_repeat (C 0O O O

goo), 167

PySequenceMethods.sq_item (C O 0O 0O 0O 0O O),

167

PySequenceMethods.sq_length (C OO OO OO),

166

PySequenceMethods.sq_repeat (C 0 O O 0O 0O O),

167
PySet_ Add(COO0O), 121
PySet_Check (CO O 0), 120
PySet_Clear (CO 0O 0), 122
PySet_Contains (C O O 0), 121
PySet_Discard (CO O 0O), 122
PySet_GET_SIZE(COODO), 121

PySet New (CO 0O 0), 121

PySet_ Pop(CODO0O), 122

PySet_Size (CO O O), 121

PySet_Type (CO O 0O), 120

PySetObject (CO OO OO), 120
PySignal_SetWakeupFd (C O O ), 26
PySlice_Check (CO 0O 0O), 114
PySlice_GetIndices (CO O O), 114
PySlice_GetIndicesEx (CO O 0O), 114
PySlice New (COODO), 114
PySlice_Type (CO O DO), 114

PyString_ AS_STRING (CO 0O 0), 76
PyString_AsDecodedObject (C O O 0O), 78
PyString_AsEncodedObject (C O O 0O ), 79
PyString_AsString (CO 0O 0O), 76
PyString_AsStringAndSize (C O 0 O), 77
PyString_Check (CO 0O 0O), 75
PyString_CheckExact (CO O 0O), 75
PyString_Concat (CO O O), 77
PyString_ConcatAndDel (C O O O), 77
PyString Decode (C O 0O 0), 78
PyString_Encode (CO 0O 0), 78
PyString_Format (CO O 0), 77
PyString_FromFormat (C O O O), 75
PyString FromFormatV (C O 0O 0O), 76
PyString_FromString (CO 0O O), 75
PyString_FromString(), 104
PyString_FromStringAndSize (CO O 0O ), 75
PyString GET_SIZE(CO O0O), 76
PyString_InternFromString (C O 0O O), 78
PyString_InternInPlace (C O O 0O), 77
PyString_Size (CO 0O 0O), 76
PyString_Type (CO O 0O), 75
PyStringObject (CO O OO DO), 75
PySys_AddWarnOption (C O O O), 32
PySys_GetFile (C O 0 0O), 32
PySys_GetObject (C O 0 00), 32
PySys_ResetWarnOptions (C O O O), 32
PySys_SetArgv (CO 0O 0O), 127
PySys_SetArgv(), 10, 123
PySys_SetArgvEx (CO DO O), 127
PySys_SetArgvEx(), 123
PySys_SetObject (CO O 0), 32
PySys_SetPath (C O O 0O), 32
PySys_WriteStderr (CO O 0O), 32
PySys_WriteStdout (C O O 0O), 32
Python 3000, 183
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Python Enhancement Proposals

PEP 238, 17

PEP 302, 179, 182

PEP 343, 178
PYTHONDUMPREFS, 148
PYTHONHOME, 10, 128
Pythonic, 183
PYTHONPATH, 10
PyThreadState, 128
PyThreadState (CO O OO O), 130
PyThreadState_Clear (C O O 00), 132
PyThreadState_Delete (C O O 0), 132
PyThreadState_Get (CO O 0O), 133
PyThreadState_GetDict (C O O 0O), 133
PyThreadState_New (C O 0O 0), 132
PyThreadState_Next (C O O 0O), 135

PyThreadState_SetAsyncExc (CO O 0), 133

PyThreadState_Swap (C O 0O O), 133
PyTime_Check (CO DO O), 118
PyTime_CheckExact (COODO), 118
PyTime_FromTime (CO O 0O), 119
PyTrace_C_CALL(COODO), 135

PyTrace_C_EXCEPTION (C 0 0 0O0), 135

PyTrace C_RETURN (CDOOO), 135
PyTrace_CALL(COODO), 134
PyTrace_ EXCEPTION (CO O 0O), 134
PyTrace_LINE(COO0O), 135
PyTrace RETURN (C O 0O 0O), 135
PyTuple_Check (C O OO0 0), 99
PyTuple_CheckExact (CO O O), 99
PyTuple_ClearFreeList (C O O O), 100
PyTuple_ GET_ITEM (CO O 0), 99
PyTuple_GET_SIZE (C O 0O 0O), 99
PyTuple_Getltem (C O 0O O), 99
PyTuple_GetSlice (C O O O), 100
PyTuple_New (CO O 0O), 99
PyTuple_Pack (CO O 0O), 99
PyTuple_SET_ITEM (CO 0O 0), 100
PyTuple_Setltem (C O O O), 100
PyTuple_Setltem(), 6

PyTuple_Size (C O O O), 99
PyTuple_Type (CO O O), 99
PyTupleObject (CO O DO O), 99
PyType_Check (CO 0O 0O), 65
PyType_CheckExact (CO O O), 65
PyType_ClearCache (C O O 0O), 66
PyType_GenericAlloc (C O O 0O), 66

PyType_GenericNew (C O O 0O), 66
PyType_HasFeature (C O O [0 ), 66
PyType_HasFeature(), 168
PyType_IS_GC(CDODOO), 66

PyType_IsSubtype (C O 0O O ), 66
PyType_Modified (C O O O), 66

PyType_Ready (CO 0O 0O), 66

PyType_Type (CO O 0), 65

PyTypeObject (CO O OO O), 65
PyTypeObject.tp_alloc (CO O OO OO), 162
PyTypeObject.tp_allocs (CO OO DO ODO), 164
PyTypeObject.tp_as_buffer (CO O DO OO DO), 153
PyTypeObject.tp_base (CO OO O ONO), 160
PyTypeObject.tp_bases (C OO DO O OO), 164
PyTypeObject.tp_basicsize (C OO OO O O), 150
PyTypeObject.tp_cache (COO D OO DO), 164
PyTypeObject.tp_call(CO DO OO OO), 153
PyTypeObject.tp_clear (CO DO OO DO O), 157
PyTypeObject.tp_compare (CO O DO OO O), 151
PyTypeObiject.tp_dealloc (CO OO O ODO), 150
PyTypeObject.tp_descr_get (CO OO O OMO), 160
PyTypeObject.tp_descr_set (C OO O 0O ODO), 160
PyTypeObject.tp_dict (CO OO DO ONO), 160
PyTypeObject.tp_dictoffset (C I D OO O O), 161
PyTypeObject.tp_doc (CO OO OONO), 156
PyTypeObject.tp_flags (CO O DO O DO O), 154
PyTypeObject.tp_free (CO OO DO OO), 163
PyTypeObject.tp_frees (CO O OO OO), 164
PyTypeObject.tp_getattr (C O O OO O O), 151
PyTypeObject.tp_getattro (C O OO DO O0O), 153
PyTypeObject.tp_getset (CO O OO ODO), 159
PyTypeObject.tp_hash (CO O OO OO), 152
PyTypeObject.tp_init (CO D DO OO O), 161
PyTypeObject.tp_is_gc (CO OO DO ONO), 163
PyTypeObject.tp_itemsize (C O O O DO O0O), 150
PyTypeObject.tp_iter (CO OO O ODO), 159
PyTypeObject.tp_iternext (C D O OO O O), 159
PyTypeObject.tp_maxalloc(CO OO ODOO), 164
PyTypeObject.tp_members (C OO DO O OO), 159
PyTypeObject.tp_methods (CO O O OO O), 159
PyTypeObject.tp_mro (C OO DO OONO), 164
PyTypeObject.tp_name (CO O OO DO O), 149
PyTypeObject.tp_new (COOOODOO), 162
PyTypeObject.tp_next (CO OO O OO), 164
PyTypeObject.tp_print (CO OO O ODO), 151
PyTypeObject.tp_repr (CO OO DO ODO), 152
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PyTypeObject.tp_richcompare (C O OO0 O0OO),
157
PyTypeObject.tp_setattr (C DO D D O O), 151
PyTypeObject.tp_setattro (C O O OO O O), 153
PyTypeObject.tp_str (CODO O ODOO), 153
PyTypeObiject.tp_subclasses (CO DO OO ODO), 164
PyTypeObject.tp_traverse (CO O O OO O), 156
PyTypeObject.tp_weaklist (CO OO DO ONO), 164
PyTypeObiject.tp_weaklistoffset (C DO OO DO O),
158
PyTZInfo_Check (CO O 0O), 118
PyTZInfo_CheckExact (CO O 0O), 118
PyUnicode_AS_DATA (CO O 0O), 80
PyUnicode_AS_UNICODE (C O 0O 0O), 80
PyUnicode_AsASCIIString (C O O 0O), 89
PyUnicode_AsCharmapString (C O O O ), 90
PyUnicode_AsEncodedString (C O 0O O0), 83
PyUnicode_AsLatin1String (C 0O O O), 88
PyUnicode_AsMBCSString (CO 0O O), 91
PyUnicode_AsRawUnicodeEscapeString (C O O
0), 88
PyUnicode_AsUnicode (C O 0 O0), 82
PyUnicode_AsUnicodeEscapeString (C O 0O O), 87
PyUnicode_AsUTF16String (C O O O), 86
PyUnicode_AsUTF32String (C O O O), 85
PyUnicode_AsUTFS8String (C O 0 O0), 84
PyUnicode_AsWideChar (C O O 0O), 82
PyUnicode_Check (CO O 0O), 79
PyUnicode_CheckExact (C 0 0 O ), 80
PyUnicode_ClearFreeList (C O O O), 80
PyUnicode_Compare (C O 0O O), 93
PyUnicode_Concat (CO 0O 0O), 91
PyUnicode_Contains (C 0 O O ), 93
PyUnicode_Count (C O 0O O0), 92
PyUnicode_Decode (C O O O), 83
PyUnicode_DecodeASCII (C O OO ), 89
PyUnicode_DecodeCharmap (C O O O ), 89
PyUnicode_DecodeLatinl (C O O O), 88
PyUnicode_DecodeMBCS (C O 0O 0O), 91
PyUnicode_DecodeMBCSStateful (C O O 0O), 91
PyUnicode_DecodeRawUnicodeEscape (C 0 0 O),
88
PyUnicode_DecodeUnicodeEscape (C O O O ), 87
PyUnicode_DecodeUTF16 (C O 0O O), 85
PyUnicode_DecodeUTF16Stateful (C O O O ), 86
PyUnicode_DecodeUTF32 (C O O 0O), 84
PyUnicode_DecodeUTF32Stateful (C O O O ), 85

PyUnicode_DecodeUTF7 (C O O O), 87
PyUnicode_DecodeUTF7Stateful (C O O O ), 87
PyUnicode_DecodeUTF8 (C O O [0), 84
PyUnicode_DecodeUTF8Stateful (C O O O ), 84
PyUnicode_Encode (CO O 0O), 83
PyUnicode_Encode ASCII (C O O O), 89
PyUnicode_EncodeCharmap (C O 00 0 ), 90
PyUnicode_EncodeLatinl (C O O O), 88
PyUnicode_EncodeMBCS (C O O 0O), 91
PyUnicode_EncodeRawUnicodeEscape (C U O O ),
88
PyUnicode_EncodeUnicodeEscape (C O O O ), 87
PyUnicode_EncodeUTF16 (C O O 0O), 86
PyUnicode_EncodeUTF32 (C O O 0O), 85
PyUnicode_EncodeUTF7 (C O O O), 87
PyUnicode_EncodeUTF8 (C O O 0O), 84
PyUnicode_Find (CO 0O 0O), 92
PyUnicode_Format (C O O 0 ), 93
PyUnicode_FromEncodedObject (C O O O ), 82
PyUnicode_FromObject (C O O O ), 82
PyUnicode_FromUnicode (C O O O), 81
PyUnicode_FromWideChar (C O 0 00 ), 82
PyUnicode_GET_DATA_SIZE (CO O 0O), 80
PyUnicode_GET_SIZE (CO DO O), 80
PyUnicode_GetSize (C O O 0O), 82
PyUnicode_Join (C O O 0O), 92
PyUnicode_Replace (CO O 0O), 92
PyUnicode_RichCompare (C O O O), 93
PyUnicode_Split (C O 0O 0O), 91
PyUnicode_Splitlines (C 0 O ), 91
PyUnicode_Tailmatch (C O O O), 92
PyUnicode_Translate (C O O 00 ), 92
PyUnicode_TranslateCharmap (C 0O O O ), 90
PyUnicode_Type (CO O O), 79
PyUnicodeObject (CO OO ODO), 79
PyVarObject (CO O ODOO), 143
PyVarObject.ob_size (C OO DO ODO), 149
PyVarObject HEAD_INIT(COODOO), 144
PyWeakref Check (CO0O0O), 114
PyWeakref_CheckProxy (CO 0O 0O), 115
PyWeakref_CheckRef (CO 0 ), 115
PyWeakref GET_OBJECT (COODO), 115
PyWeakref_GetObject (CO O0O), 115
PyWeakref_NewProxy (CO 0O 0O), 115
PyWeakref NewRef (CO O 0O), 115
PyWrapper_ New (CO O 0O), 113
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realloc(), 137 traverseproc (C O O OO O), 170
reference count, 183 triple-quoted string, 184
reload tuple
ooooog,s34 ooooog,o99
repr oooood,eo, 103
goodgoo,st, 152 TupleType (in module types), 99
rexec type, 184
ooooo,34 ooogoDo,4,65

oooooag,ss3

search .
path, module, 10, 123, 126 TypeType (in module types), 65

sequence, 184 ULONG_MAX, 70
goooooag,73 unicode

set oooooaog,sl
oooooag, 120

set_all(), 7 version (in module sys), 126, 127

virtual machine, 184
visitproc (CO OO ODO), 170

setcheckinterval() (in module sys), 128
setvbuf(), 110

SIGINT, 26 Zen of Python, 184
signal

oooogo,26 ooooood
slice, 184 buffer, 93
SliceType (in module types), 114 bytearray, 74
softspace (file attribute), 110 class, 106
special method, 184 CObject, 115
statement, 184 complex number, 72
staticmethod dictionary, 103

ooooog,14s file, 109
stderr (in module sys), 124 floating point, 71
stdin (in module sys), 124 frozenset, 120
stdout (in module sys), 124 function, 107
str instance, 106

goooon,st integer, 67
strerror(), 24 list, 101
string long integer, 69

gooooog,is mapping, 103
StringType (in module types), 75 method, 108
sum_list(), 7 module, 111
sum_sequence(), 8, 9 None, 66
Sys numeric, 67

ooooag,io,123, 124 sequence, 73
SystemError (built-in exception), 111, 112 set, 120

string, 75

thread tuple, 99

oooono, 130 type, 4, 65
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prefix, 4
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PYTHONHOME, 10, 128
PYTHONPATH, 10
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__import__, 34
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bytes, 51
classmethod, 145
cmp, 50, 51
coerce, 57
compile, 35
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float, 58
hash, 53, 152
int, 58
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long, 58
pow, 55, 57
reload, 34
repr, 51, 152
staticmethod, 145
str, 51
tuple, 60, 103
type, 53
unicode, 51
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exceptions, 10
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signal, 26
sys, 10, 123, 124
thread, 130

oo 215



	はじめに
	インクルードファイル
	オブジェクト、型および参照カウント
	例外
	Python の埋め込み
	デバッグ版ビルド (Debugging Builds)

	超高レベルレイヤ
	参照カウント
	例外処理
	再帰の管理
	標準例外
	文字列例外の廃止

	ユーティリティ関数
	オペレーティングシステム関連のユーティリティ
	システム関数
	プロセス制御
	モジュールの import
	データ整列化 (data marshalling) のサポート
	引数の解釈と値の構築
	文字列の変換と書式化
	リフレクション

	抽象オブジェクトレイヤ (abstract objects layer)
	オブジェクトプロトコル (object protocol)
	数値型プロトコル (number protocol)
	シーケンス型プロトコル (sequence protocol)
	マップ型プロトコル (mapping protocol)
	イテレータプロトコル (iterator protocol)
	古いバッファプロトコル

	具象オブジェクト (concrete object) レイヤ
	基本オブジェクト (fundamental object)
	数値型オブジェクト (numeric object)
	シーケンスオブジェクト (sequence object)
	マップ型オブジェクト (mapping object)
	その他のオブジェクト

	初期化 (initialization)、終了処理 (finalization)、スレッド
	スレッド状態 (thread state) とグローバルインタプリタロック (global interpreter lock)
	プロファイルとトレース (profiling and tracing)
	高度なデバッガサポート (advanced debugger support)

	メモリ管理
	概要
	メモリインタフェース
	例

	オブジェクト実装サポート (object implementation support)
	オブジェクトをヒープ上にメモリ確保する
	共通のオブジェクト構造体 (common object structure)
	型オブジェクト
	数値オブジェクト構造体
	マップ型オブジェクト構造体
	シーケンスオブジェクト構造体
	バッファオブジェクト構造体 (buffer object structure)
	循環参照ガベージコレクションをサポートする

	このドキュメントについて
	翻訳者一覧 (敬称略)
	用語集
	このドキュメントについて
	Pythonドキュメント 貢献者

	History and License
	Python の歴史
	Terms and conditions for accessing or otherwise using Python
	Licenses and Acknowledgements for Incorporated Software

	Copyright
	索引

