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olo

oy

PythonO OO OOOOOOOODOOOOODODOOOOO (Application Programmer’s Interface, API) O OPython
00000oooo00o00ooooO0o00ooooO0o00oCcoC++ 000000000000 0O0O0O0O0O APL
000 C+ 000000000000 0DO0DO0D0D0O0O0OD0D0O000O0O0OO0 Python/CAPIDODOO
000000000000 000000000O0Python/CAPIODDOOOOOOOOOOOOOODOO OOO
0000 (extentionmodule) 00000 Python OO OODOODOOOODO COOO0ODODOOODOOOODOOO
0000000000000 000000000000000 PythonOOO OO (component) 000000
00000000;000000000000000000000000 PythonOOOO0O (embedding) O O
000000000000 000000000000000000 “000 (cookbook)’ 00000 ODODOO
0000oo0o00ooO000ooO000oooO000oOO00o0oOoO00ooOO00ooOO00OoDOO0O0n
00000 PythonOODOOOOOPythonDOOOODOO0O0OOOO0ODOOOOOOOODOOOODOOODODOO
oo0oooooooooooo

OO0 APIOOOOPython OO O00OD0O0O0OO0ODODOOOOOODODOOODOOO; 00000 PythonOO
gobooooooooobooobobobooooooobobobobobooooooboboboboboo
OCO00OO00C0OdO0OPythonOOO0OOODOOODOOOOODOOOODOOODOOODODUODOODOODOOOOO
gobooboobobooboobooga

11 0000000000

Pytho/CAPIDOODOOOOOOOOOOOOOOOOOOOOODOOODOOOUODDOOOUODOOOOO:

#include "Python.h"

gboooobgbobooboobooboboboobubgn: <stdio.h>, <string.h>, <errno.h>,
<limits.h>, <assert.h> <stdlib.h>0 (000000)000000000O

O00: O000000000Python0 0000000000000 O0O0ODOOOOOOOOOOOODO



Python/CAPIC 0000000 OOO,0000 2.7jal

0ooo00dob python.hOOOOOOOOOOOOOO0OO0O0OO0OOOO0ODOOOOOOOO

Pythonh OO OOOO0O0O0O0O0O0O0OODOOOOOODO (PythonhOOOOOOOODOOOOOOOOOOO
gooooO)oooooooo py00OO0O _py0000O00 _Ppy0O000000 PythonOOOOOOOOO
gobgoobooboobobooboobobooboobobobobooboboobbooboobboobon
goooo

OO0:APIO0O0O0O0O0 Py 0 Py00000OCO00O0ODOOOOOCOOODOCOOOOODOOODOODBOOO
0000000000000 0000000 PythonOODOOODOODOODOOOOODOODOODODOOOOODO
cooooooboooobooooboooooon

O000O0DO0OO0ODO0OO0DO00 Python 00 O0ODODODOOOODOOORO Unix OO
prefix/include/pythonversion/ O O O exec prefix/include/pythonversion/ O O
00000 prefix 0 exec_prefix O Python OO0 OO0O00O0O configure 0 00O 0 00000 OOOO
00000 version 0 sys.version[:3] 0000000 WindowsOOOOODOO prefix/include
J000d0dd prefix0000D0OODODOO0O0O0O00O0O0O0O0O0O0O0OOOOOO

gcoooooooOooooodoooboUooobDoooUobOo (boogooooogboooogoo)booo
0000000000000 0o0o0o0o0o0oo00oo00oo0o0ooooDoooooooooooooood
#include <pythonX.Y/Python.h>OODOOO0O0O0 O0000 ;prefix0O00000000000O0O
O00000OD00OOexec_prefix0000O00ooobooboooboboboboooboboboobooo
oo0oooo0oooOoOoooOooOoOooOoOoOooOoboOooDooOoooooOoooDo

APIDOODO COOOOOOOOOOOOODODO00000000000000000 extern "Cc"OOO
g0O00o0OU0OOoOoOOoOO0o C+ 000000000 DOOUODO C++0O0 APIDDODDODOODOOOOOCODODODODODOO

1.2 000000000000 0O00O0OO

Python/C APIO 000 PyObject+ 0000000000 00000000000O0O00000 Python OO
000000000000 (opaque) 0000000000000 0PYython 0000000 Python D000
00000000000 @MOO0O000000000 (scoperule)]10000)0000000000000O0O
00 Python0OOOOODOOOD (heap) JO0DDO000: 00000 PyObject 000000000000
00 (automatic) 00000000 (static) 000000000000 PyObject» 00000000000
0000000000000000000000;0000000000000 (deallocate) 00000000
0000000000 PyTypeObiject 00000000000

OO0 PythonOOOOOOOO (PythonOOOODOO)O (ype) DO OO DOODO (reference count) 00 0O
ooo0oooooo0o0o0ooooooO0o00oooooOOO000ooooOOO0@OoDUOooOoOOOOOOO
O000000;0000000000nypes000000D0O0)00000000OOOOOODOOODODOO
00000000000 0O000O00000000000000000000;0000 PyList_Check(a)
O0«0O0O00D0OCO0DODOOO PythonOOODOODODO (DOOODOOOO)OODDOOODO

4 0100000
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1.21 000000

ocoojooooodo @uouoooooooo)goooooooooooooooooooooooo™
coo;0000000cO0b0b0bc0ob00obO0oboob0oboobO0bOOoOoboOoO0obOoOobocoOoOobOobOoooOa
oooooooooooooooOooooOooOooooooO0oooooo(@oboooo)coooooo
oooooo cooooooooOoOoO0oO0oOooOoOoooooooooOOOO0O0OD0D0O000Oo00oOoooo
coobooooobooooooooooOoooOobOoOoboOoOoOoOoobooOoOoOoOoDOOoOb0OOboOoOobOoOoOooOooOOoag
oooooooooooooooooooobobo0oooo0oooooooobooooDoboooobooOooooDoOg
ocoooooooooooooooOoooooooOooooOoooO0ooOoDOoOooOoOooooOOo@obooboOn
gooooooooooopooboobooooooooog;ooopooopoo “0ooooo>000)

cobOboobobooooOoooOooOobooOobOoOoOobOOo0oO0OOo0ODOOODn py_INCREF () ODODOODOOO
OCOCOC 1000000000Py_DECREF () 0 10000000000 Py _DECREF () 0000 0Oincrefd
CO0obO0o000b000000D00 py_DECREF () DOOO0OO0OO0OODOOOOCOODOOOOOOODOO
OoO0O000000000000000000A0 (deallocator) 10 0000000000000 O0O0O0O00O0O
cooooooooboooooobOoboooooooooooboboobooooooooooooooond
O00000000000000 (compoundobject) 00 0000000000000 0O00O0O0O0OOOOO
Oo000ooo0o0oooo0ooooo0oooo0oDoo0o0ooooooo0ooOoOooooOOg (finalize)
cobooboobooOobOoobooOoocOooOOobOOoOooOoOoOobOOobOboOoboOo,0co0o0obOooOoOobOoooooa
(sizeof (Py_ssize_t) >= sizeof (charx) 00O00000)0000D000O0O0OO0OOOOCOODOO
cooboooobooooboooooooooooooboooooobooooooooooooooOoooonod
ooooooo

cooooooboooooooooooOoOoOo0obobooOooooooooboo0oooOooooOoOoOooOoonoag
cooooooobooooobooooooooooboobooboobooooboooooobooooobooOooboOoOooooDooag
ooojoooooooooooooo0 100oo0oogoooooooooooooooOo 1oooo™
cooooooobooooooooooOoooOobOOo0oOoOoOoOoOoOoOobocOoOoOboOoOobOboOooobooOoOoOooOooDooa
ooooooooboboooooooobobooooboooooooooboooboooobooooooooDbog
cooobooooboooooooooooOooOoOoOoOooOooooOooOoOoOOoOoOoOboOoOoboOoOoOooOooDOonoa
coooooooboboobooooboboooooooboooooboobOoboOobOoOOoboooOooOoOobooooonoag
0000000000000 000000000PytheonODODOOOO0O0O0D0OO0OOOOODO COOOODO
cobooboooooooocooos;obooooo0ooo0oooOoo0obOOoooOoooboooboooboboOoobooag
ooo

coobooobobooooooooooOoocoOoboOoboobooOooooOoboOoOoobOboOoobooOooobooOoOoooOooDooa
oobooOooboooobooboooooobOOooo0oooooooooOOoobOOoooOooooOoooooboOooDog
cooooooobooooobooooooOoooOobOOoO0oO0OOoOoOoOoOoOoOoOoOOoOoOOOoOoOoDObOObObOOnOO
O0o0000ooooooooooOooooooooo000o0 pythonOOO0O0OO0O0O0OODOOOOOO
OO00;py DECREF () DOOOOO0OO0OOOOOOOO0OOOOO0ODOCOOOCOODOOOOOOOOODOOO
coobooooobooobooonooboboo

000000000000 00000000000O000 (0000 PyObject_, PyNumber_,
PySequence_, 000 PyMapping_ 000000)00000000000000000O00000
0000000000000000000000000000000000000000 Py_DECREF () O

12. 000000000 OO0ODOOOOO 5
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coooboodooboooobos;bobooooooooooooobooooooogoo

coooogooo

Python/CAPIOODOOOOODOOOOOOOOODOOOOOOO0OOO00O0O0O0 000000 (ownership of
references) 1000 0000000000000 0O0O0O00OOO0DO0DOO0OODOUOOOOOOOOOOOODODOO
goooo@oobooooooooooo0ooooooooooo)yOodooo “oob”oboooood
UoobooobDb py DECREF () DOUOUODODOOODDOOODLODOOODOOOLDOOODDOO
obooboobooboobooboobooobobobobo0o0obo0ob0obDOo0obOoOob0O0DnD py _DECREF ()
0O Py_XDECREF () JO00O00 decref 000000000 —O00O00O0O00O0ODOO(@ODOOODODOO
ocooobooO)ooooOooDOoOoOobDOoDOoOoOobDOoOO0oOO0OO0O0OOobDODOOoOOObOObDODOODOoDO
O00000 (mewreference) 0 00000000000 O0000OOO00DOOODOOODOOO0OOOOOOO
(borrow) 0000000000000 OOOOOOOOOOODOODODOO

goboooooboobooobobooobooobobooobbooobboobbooobboobbobOo:o
O0OOC0OCOO0O0OO0O0O0O0DOoOoDo (stea) D0 ODO0ODO0DO0DODOOOOOOOOO

gooboooooboobooboboobuoobooobboobboobooboobbobboobbooboo
gbobooooooobooboboboo

goobboooooobbooooob;o0boobbbooooooOobbO0n pyList_SetItem() O
PyTuple_SetItem() OO0DOOOO0ODOOOODOCOCOOOOOODOOOODOOODOOO@W@ODOOOO
goood0ooOoU0obOoOdOooOoUoooUoooohooooDodDoOU0U0DoOUDoOOOooOoUoDoOoood
gobooooooooobgooboboboooobooooobobobobooooooboboboboboo
oo0;0000 (1, 2, "three") OOOOOOODOOOCOOOODOOCOOOOODOOO@OOOOO
o00o00o0ooooOooOOoobOo;bob0obobooooogooog):

PyObject =*t;

t = PyTuple_New (3);

PyTuple_SetItem(t, 0, PyInt_FromLong(lL));
PyTuple_SetItem(t, 1, PyInt_FromLong(2L));
PyTuple_SetItem(t, 2, PyString_FromString("three"));

0000 pyInt_FromLong () DO0O0OOOOOOOODOO pPyTuple_SetItem() OOOOOODOOO
gooooobbbbbbibbooodoo0ououobooboobbbb b0 0O py_INCRER () OO
00000000o0oo0ooooooon

00000 pyTuple_SetItem() OODODOO0OODOO0ODOOO ODOD OO0ODO;000000000
O00000000PySequence_SetItem() O PyObject_SetItem() DOO0OOOOOODOOOOONO
0000000000000 0D0000000D00000 pyTuple_SetlItem() O0OD0OD0OOODO

Ubob0o0oooooobobobOobon pyList_New() O PyList_SetItem() UOOOOO

gobgoobogbooobooboooobooboobboobuoobboobboobuoobbooboo
U000ob00b00 py_Buildvalue () DOODOOO0OOOOOODOOOOOOOOOOODOOOOO

6 0100000
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formatstring 0 0000000 COO0O0O00O0OO0O0OO0OO00OO0OOO0O0DOOOOO0OOOOOOBODOO
gooooooooo(@oooooooooooooon):

PyObject xtuple, =*1list;

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

goboobogbodbooboboobbobboob0o0b00bibO pyObject_SetItem() DOO
goboooooooooooboboboooooooobobobobobooooobooboobOoboboo
000 ¢boooooooooor)ooOooooO0U0ooOoOoUOOoDoO0U0oDoOOoOooDoOUoDoooood
gbooboooogobooboboboooooooobobobon:

int

set_all (PyObject *target, PyObject xitem)

{

int i, n;

n = PyObject_Length (target);
if (n < 0)
return -1;
for (i = 0; i < n; i++) {
PyObject xindex = PyInt_FromLong(i);
if (!index)
return -1;
if (PyObject_SetItem(target, index, item) < 0)
return -1;
Py_DECREF (index) ;
}

return O;

cooooooooOoOooooOoOoooOoOoDbOo0obooOo0oOoOoOoOoDo00obDboOoobDoOooooDoodg
0000oo0d0oo0o0oo0o00ooo0UooDoO00oooo0ooooooDo0ooDoOoUooDoOoooood
ooooooobooOoobOOoOoOo0oOooOO0OoOoOoDOoO0:-Ooo0oDbDOoO0oOOO0COcObDOODOoObOO0ODbDOOd (on
theflyy OO0 OD0OO0OOO0OOCOOCODOO0OOODOOODOOOOOODOODOOOOOOOODOODOOOO
UO0D0000 PyObject_GetItem() U PySequence_GetItem() UDDOOOODOOOOODODOOOO
oo0oooO00obOOo0o0obDOoO00oOoOoOoUooOoOo(@UuOobDbooUbboogoooooonHo

coobooooboooooooooooooboooooooooooooooooooooboooooonogd
000 —0oooooo00o ooo@ooocooooboooooobooooO)0 oDooooooOooo0oo
O0/0000 pyList_GetItem() O0OO0DOODOODOODOODOODOOODOOODOOODOOO
O —00000000000000 pySequence_GetItem()(OOOOOOOO0OCOOOODOOCOOO
00)O0ooooooooooooooooooooooooooooon

gooododoododooooooobobooooooobooooooooobDobDobooooon
0;000 PyList_GetItem() UOUOO0OOOOOOOO PySequence_GetItem() UOOOOOONO

12. 000000000 OO0ODOOOOO 7
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long
sum_list (PyObject xlist)
{
int i, n;
long total = 0;
PyObject xitem;

n = PyList_Size(list);
if (n < 0)
return -1; /x 0000000 #/
for (i = 0; i < n; i++) |
item = PyList_GetItem(list, i); /+ OOOOOOO =/
if (!PyInt_Check (item)) continue; /+ U0OOOOOO0OOO0OO %/
total += PyInt_AsLong(item);
}

return total;

long
sum_sequence (PyObject xsequence)
{
int i, n;
long total = 0;
PyObject xitem;
n = PySequence_Length (sequence) ;
if (n < 0)
return -1; /+» 0O0OO0OO0O0O #/
for (i = 0; i < n; i++) {
item = PySequence_GetItem(sequence, 1i);
if (item == NULL)
return -1; /+» 00000000 O0O0OO0OOO0O =#/
if (PyInt_Check(item))
total += PyInt_AsLong(item);
Py_DECREF (item); /x GetItem UODOOOOOOOOO x/
}

return total;

1.2.2 O

Python/CAPIOOODOOOOOOODOOOOCODOOO PyObject 0O0O0OO0OOODOOCODO;00000
int, long,double, 000 char- 00000000 COOOO0OOOOOOOOOOOOOOOOOOOO
gogboboooobbooobboooobbooobbooobbbooobbooobbbooobobo
gobooooooooobgobobobooooooooobobobobobooooboboboboboo
oboboooooooogog

8 0100000



Python/CAPI D 000000 OOOO,O0000 2.7jal

1.3 00

Python 0000000000000 O0O0OOOODOOOOOOCCOOOOOOO0O0O0O0O0O0;0000000O
oooooooobooooooooobooooboboooooooooboooobooboooobooboooooooooDog
coooooooboobooobooooooOooOooOocOoOoOOoO0OobOOoOoOoboOoOoOoOoOOoOoOoDOboOoOon

00000 CcOo00oooooooOoO0o0ooooooooo0o00ooooo0OOPython/CAPIO OO
goooogooobooooboooobooboooboobooboooboobooboobDooboooDOo
goboobooboboobooboooobooboobbooboobboobbooboobbooboo
0000000 (errorindicator) 0 0 0000000000 0OO0OOOCOO0OODOOOOOOOOOOOOOO
OO000000o0ONULLO -1000000000000DOO000OCO00DOOOoOoO0oO/oooooood
gooboobodobobooboooooobooboobobooboobDbooboobboobbooboo
00000 pyErr_Occurred() OO00O0O0OOOODOODOODOODOODOODODODODODOODOODOOO
gobooboooboboooog

00000000 (exceptionstate) 0 DI DD 0000000 OOOOOO (per-thread storage) 0 0 0O 0 O
000 @oooooooo0oooooooooooooo0o0ooooooooooooooooo)o
o0oo0o0ooQ0oU00oU00oU0oU00oO0O0: 0000000 O0D0DooDUoOU0oOoULoDOoDOoOoDOoDOoooO
PyErr_Occurred () UOOODODODDOOOOOOODOOO:OD0000DODOO0O0OO0ODOOODOO0OOOOOO
O00O0O0OO0OO0O0OOogogd (borrowedreference) 1000000 ODOOOOO NULLOOOOOOOOOO
O000000000000000: pyErr_SetsString() O000O000O00O0O0O0O0@MOOOOOOO
0000) 000000 00000000 pyErr_Clear () 00000000 D0OODOODOOOOO

00ooooooooo3000000d0d0: 0000000000000 oooooooooooao
O@OoOO0U00oooO0oNULLODOO0O0OO)ODOOO000O0O0Od PythonOOODOOODO sys.exc_type,
sys.exc_value, 000 sys.exc_traceback OO0OODOO0OOOO;00000 CO PythonODOO
0000000000000 D000: PythonODODODOODOOOOOOOOOPython O try .. except O
oooo0ooo00ooUoooooUooooo cooUooUOooUDUO0DOoUDUoUoOoOoUDoOUODOoOooOO
sys.exc_type 00000000000 O0OOO PythonOOOOOOODOOODOOODOOODOODODOO
gooooOoOoOoO0oO0o0oooooUoooooogoogooo

Python 1.50000Python 0 0000000000000 00000000O0O0O0O0O0O0O00O0O0O0O0O0OO
0000000000 sys.exc_info() 00000000 0OODOOO0OOOOOODOOO PythonOOO
gobooooooooooboboboooboooooobooboboboooooDobDobDobOoboboo
000000000000 (semantics) 0000000 0ODOOOOO0O0OOOOOOOOOOOOOOOOO
gooooooobgooooooboboooobobobooobobooboboboobobOobDOobo
gooboobooboooobooboooobooboobbooboobboboboobbobbooboo
gbooooooboobgooboooooboboo;boboboboboboboboboobbobOobOooboo
gobgoobooboboobooobooboobboobobobbooboo

coooooobooboooooooooooobo0oobooOooooOooOoOobOOoO0OoOboOoobooOoOoOoOooDOnoa
cooooooobooboooooooooooooboobooooooobooooboboooobooooobooooooDooad
cooooooboooobooooooooobooooboooooooooooooooOoooooOooonog
coooooooooooooboooooboo booobob0 —OO0oOobObooobbOOoobOoOobOobooboooDboa

1.3. 0O 9
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cooboooobooobooooboooooobooooooooooooooooooooonn

OO0DO00D0O00000Db00 sum_sequence () DOOD00OO0OO0OOOOOOOOOOOOOOOOOO
cooooooboooobooooooooooboooobooooooooooo0oooooooooooonod
OOOCOCOO0O0O0O0 PythonOOOOOO0OO0O0O0O0O0O0O0O0O0O0O00O0O0O0O0O0 PythonOOOODODODODO:

def

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

000o0oo0ooooo coopoooooooo:

int

incr_item (PyObject xdict, PyObject x*key)

{

/+ Py XDECREF 000000000 ODO NULL OOOO =/
PyObject xitem = NULL, =xconst_one = NULL, *incremented_item = NULL;
int rv = -1; /+» 0000O00OO0O0 -1 (O0O) DOOOOOO =/

item = PyObject_GetItem(dict, key);
if (item == NULL) {
/+ KeyError OO0O0OO : »/
if (!PyErr_ExceptionMatches (PyExc_KeyError))

goto error;

/+ 00000000000 (clear) OOODOOODO : #+/
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 =*/

error:

/= 00000000000000000000 «/

/+ NULL 00000000000000CO00 Py XDECREF() OOO =/

10
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Py_XDECREF (item) ;
Py_XDECREF (const_one) ;
Py_XDECREF (incremented_item);

return rv; /+x O00O0O0O0 -1 O00OOO0O 0 #/

0000000 CO goto00000DOO0DOOOODODODOOOD!'DO0ODDODO0ODOOOODODOO
00 pPyErr_ExceptionMatches () OO0 PyErr_Clear () DOOOOOOOOODODOOOOOOOO
O0oooo0oboobobooo NULLOO0O0O0D0ODO0O0D0O0ODb0ODO00OD py_XDECREF () DODODOO
Oo00oO00o0oO0(@DbOo0 'xr D000 0DOO000OO0DO000O0D0O0; Py DECREF () O NULLOOOOO
ooooO0oOoO0OooO)yoooooboUoooooooooooooooooooooooooo NULLOT
000000000000, 00000000000 oDo00ooo00ooDg -1(@O)oooooooood
ocoooooooooooooooooOooob o(Oo)booboooo

1.4 Python OO OO0

Python 000 O0DO0O0OCOOOOO0OODO (OOOOODOOOCOOOOOOODOO)ODOODOODOOOOOO
O000D00O0OO0OPythonOOOODODODOOOOOO (initialization)DO OO0 0000 OO0 OO (finalization)
godooooooobooooboooobooooboooooboooouooooo

0oooobObObO0000ogno py_Initialize() DOOOODODOOOOOOOOODODOOOOO
Joooooooobooboobboodd __builtin. ,_ main__,sys, 000 exceptions OO0
000000000 DOO00000 (sys.path)yOOOOQOOOOoOOO

Py_Initialize() 00000 “0C000000D0O0O0DOO” (script argument list, sys.argv 00 0O)
OCO0D0O000O0C0OO0O0ODOO0O0OO0OCDOO PythonOOOODODODOOO Py_Initialize() OOO
PySys_SetArgvEx (argc, argv, updatepath) 00000000000 O0OOO0OOOOODOOO

00000000000 @0 UnixO WindowsO O OOODOOOOOOOOOOO)dPy Initialize()
0000 PythonOOOOOOOODOOOOOOOODOOOOOOOOO PythonOOOODOOQO Python
coooboooobooooooooooOooOoOoboOooobooOooooOoboOoOoOoOoooOoboOooobooOoOoOoooDoonoag
Oo0o00O00ooooooco0o00ooooO(@Ooo00 pATH) 0000000 pythonOOODOOOOOOO
0000000000000 DO0O000O00bO0O00DO00b0O0Odlib/pythonx.yOOOOOOODOOO
cooooooo

0000 PythonOOOOO /usr/local/bin/pythonO0OOOODODOODODODO Py_Initialize() O
000000 /usr/local/lib/pythonX.YOODOOODODODOODODO (OODODOODOODO “O000O
0000 (fallback)’ 000000000000 pythond PATHOOODOOODOOOOODOO)OOOO
PYTHONHOME U0 O 0OOOODOOUO0ODOOOODOOOUODODOO pYTHONPATHUHUODODODOODODOOOODO
gooooooooooobobbbobbbbooboooa

oooooboobooboobbo0 py Initialize() O O O OO0 O
UPy_SetProgramName (file) DO DD DODO0O0OO0D0ODODOOO0OOO0OOOODODDOOODODOO
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gbooooooobobdobOobob pYTHONHOME DO O OOO0OODOODOOOOODOODOODODODOOO
000000 pYTHONPATHUOOODOODOOODOOOOOODODODODODODOOOOODOODODODODOO
0000000000000 00 py_GetPath(),Py_GetPrefix(),Py_GetExecPrefix(),000
Py_GetProgramFullPath() 000000000 OD0OOODOODO(MOODOODO Modules/getpath.c
ooooooooo)o

o000 Pythond “O00D0OO000000O0OO0DOOOODODOODOOOODOODOOOOOODOO
O00000000D (startover) 00 (Py_Initialize() OO0OOOOO0O0O0OO)OOOOCDOOO
0000000000000 0000ogog PythonO OO OOOOOOPythonDOOOOOOOOOOOO
boboodobobuooobodibb py_Finalize() UO0OO0OO0OO0OOODOOOOOOOOOOOOOOOO
Py IsInitialized() OOPythonOOOOOOOOOODOOOOOOOOODOOUODODOOOOODOO
OO0D0O0DO0O0DO0O0ODOO0ODOO0O0DOO0O0D0O py_Finalize() O PythonOOOOOOOOOOOOO
gooooobooooooboboo bbb boooopobooobobbbboooobbbboooa
gbobooooobooboboboboooooog

1.5 00000000 (Debugging Builds)

000000000000 0000000000000000000000000000000O00 Python
goooooboooboooooboobooboboooobbobobooboobDboobobooboooDo
goboobobooobdoobboooboobboon

Python 000 OJOUODUOO0OODOUOOUOOCOCOOOOPython OO 00O O (source distribution) O O O
Misc/SpecialBuilds.txt OO0 OO O0O0OO0OO0OOODOODODOODOODODODODOOOOOOOOOO
0000oo0o0o0ooO0o0o0ooO0o0o0ooo0o0ooo0o0oooO0o0ooo0oooOoUoooOoOo
goboobooboboobooboba

0000000 Py DERUGOOOOOOOOOOOOOOOOOOOOODOOOODOOOOOOOOOOO
Python 0 00000 Unix DO Oconfigure 00000 --with-pydebug 00000000 OPy_DEBUG
000000000000000000 PythonO0ODOOODO _DEBUGOOOOOODOOOUnxOO0OO0O
Py _DEBUGOOIODOOODOOOOODOOOOOOOOOOOOOO

0000000000000 0000000000000O000OoOO0o0oUooooo
e objectallocator 00 0O 0OO0OODODO

 J00000O00OO0ODOCOODOOOOOO0OO

ooobooooboooobooooooooooooooooooooooood

00 (dic) OO0 (set) DODDODOODODODOOODODO assertion 000000 D0OO0OOODOOOOO
test_c_api() J00O0OOOOOOOOO

e Jb0oobbOo0bO0obLbOoobOoOoDbbOO

- J0000C0OOOOOCOOOOOOODOOOOOOOODOOCOOODOOOOOOODOOOOOODOOO
ooooboooooog
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- 0000000000000 00O0OO VMmuntime OOOOOOOO

0000000 (memoryarena) 100000000 OCOODO

ethreed 000000000000 OOOOO.
dodoooooooooooboboboboboooooog

Py TRACE_REFSUUOU0OODODOOO0OO0ODODODDODOOOOODDDOOOO pyObjectODOOOOOO0ODONO
000000000000 0000000000000000000000000000000A0 (allocation)
cooooooOoOooOoUOoooUoooO0OooOoOooOOo0oDOoUDOODOOOO0 (CUoboobbogoboodg
0000000000000 0000000000000)Py_TRACE_REFSO Py_DEBUGOOOODOOO
gboooooogo

000000000000 0PythonDODOOOODO (source distribution) 0 0 0 Misc/SpecialBuilds.txt
oooooooooo

15. 00000000 (Debugging Builds) 13






020

Juoootgtd

0000000000000 00000000000 PythonOOOODOOODOODOODDOODOODODOO
gbobooooobooboboboboooooogoo

0000000000000 ooooooo0oooDoDoDoDoDoDoDoDoDoDoo0o0Do0Do0DoDoOoOod
Py_eval_input O Py_file input OPy_single input OO0O0O0O0OOOOOOOOOODOOO
O0000oooooooooo

gbobobobobob rItEe~-000b00ob0ob0ob0obOoboboboDoboboobooboobooboooo
oo 1000000 COO00O0O0O0 FILEOODOOOOOOOOOOOOOOOOOOO0OOO0OoOOoOOQ
000 @OD0O0O0O)Windows OODO0OO0OO0O0OO0O0O00O0O0O0O0O0OOOODOOOOOOOOOODOOOOO
00000 FILE~OOO PythonOOOOOOODOOOOOODOODOOOOOOOOOOOODODOOO
cooboooobobooobooooooooboooooooooobooooboog

int Py_Main (intargc, char**argv)
0000000000000 00000000Python0 0000000 OOOOOOOOOOODOO
000000000 0OargeO argv000 COOOODO main() OO0O0ODOOOOODOOOOOO
000o0oOo0OO0000obOoO0000o0oObOo000o0o0DoObOo00o0ooooODODoOoOoOoOooooDo@
0000000000000 000000000000000)Y ooooooooooo@uooo
00D0)O0DO00D0O0000 o000D000D0D0O0D0D0O00 100000000000 PythonOD OO
0000000000oo00o00o 2000000

Py_InspectFlagU00OUOO0OO000D0O00D0O0D000O systemExitODOODODOODODOOOOOO
Ol000C00OC0C0O0O00000 xitOOOOOOoOooooooooo

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

int PyRun_AnyFileFlags (FILE*fp, const char*filename, PyCompilerFlags *flags)
000 PyRun_AnyFileExFlags () O closeirt 0 000000000000 DOODOOOOO

15
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int PyRun_AnyFileEx (FILE*fp, const char*filename, intcloseit)
000 pyRun_AnyFileExFlags () O flags0 NULLODOODOOOOOOOOOOOOOOO

int PyRun_AnyFileExFlags (FILE*fp, const char*filename, intcloseit, PyCompilerFlags*flags)
/00000000 (@QODODODDDOOOOOOOOO UnixOOOO)OOOOOOOOOOO
0000000 000dOdprpyRun_InteractivelLoop () DO ODODO0DOOOOODOOOOOOO
PyRun_SimpleFile () DO00OO0OOOD0OOO filenameO NULLOOOODOOOOOOOOODOO
g "ee2"0000O0O0O

int PyRun_SimpleString (const char*command)
000 PyRun_SimpleStringFlags () O PyCompilerFlags* 0 NULLOOODODOOOOODOO
oonooooo

int PyRun_SimpleStringFlags (const char*command, PyCompilerFlags*flags)
_main_ 0000000Q flagsOOOO command 00000 PythonOO OO OOOOOOOOO
_main__ 0000000 0OOOO0OOOOOOOOOOOOOOOO  oOOoOooOoooboboboboooo
000 -1000000000000000000C00000O0000o00U0O0flagsOODOOO
goooooogo

Py_InspectFlagUOUOO0O0000O00O0OOO0OOOO systemExitOOODOOOOOOOOOO
010000000000000 exit0D000000D00OD00DOODOO0

int PyRun_SimpleFile (FILE*fp, const char*filename)
000 PyRun_SimpleStringFileExFlags () O closeit0 000 flagsO NULLOODOOOOO
goopooopooooo

int PyRun_SimpleFileFlags (FILE*fp, const char*filename, PyCompilerFlags*flags)
000 PyRun_SimpleStringFileExFlags () O closeit 0 00000000 DOO0OOODODOOO
ooo

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

int PyRun_SimpleFileExFlags (FILE*fp, const char*filename, intcloseit, PyCompilerFlags *flags)
Similar to PyRun_SimpleStringFlags (), but the Python source PyRun_SimpleString () OO
O0000O0OPythonODOOOODOODOOOOOOOODODOD fpOODODOODOOOOYfilenameO0O0O
0000000000000 00000 closeit 00 00O 0O0OPyRun_SimpleFileExFlags 0 00000
oooooooooooo

int PyRun_InteractiveOne (FILE*fp, const char*filename)
000 PyRun_InteractiveOneFlags () O flags0 NULLOODOOOOOOOOOODODOOOOO

int PyRun_InteractiveOneFlags (FILE*fp, const char*filename, PyCompilerFlags*flags)
0000000000000 00000000000000000 flagsd0O0OOooOOOoOO
sys.psll sys.ps2 0000000000 0O0O0O0O0O0O0O0OODO0O0OODO0OODO0OOODOOOO
0o00000000000O0O0000-10000000000000000 PythonOOOOOO
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OO0O00000 errcode.hOOO0D0OO0O0O0O0O0O0O0O0O0O0OO0DOOOO0DOOOOO(MPython.h O
errcode. hOOOOOOOOOOOOODOCOOOOOOOOOOODOOOODOOOOOOOOODOO
ooooooooooooo)

int PyRun_InteractiveLoop (FILE*fp, const char*filename)
000 PyRun_InteractiveLoopFlags () O flags0 00000000000 DO0O0OOOOOO

int PyRun_InteractiveLoopFlags (FILE*fp, const char*filename, PyCompilerFlags *flags)
0000000000000 0D0o00000 EOFO0000000o0oooooooooooon
00000 sys.pslO sys.ps200000000000000D0OC0OC0OOOOEOFOOOOO O
gooogo

struct _node* PyParser_ SimpleParseString (const char*str, intstart)
000 PyRun_SimpleParseStringFlagsFilename () O filename 0 NULL OO flags O 00O
000o0o0ooooooonooooo

struct _node* PyParser_SimpleParseStringFlags (const char*str, intstart, intflags)
000 PyRun_SimpleParseStringFlagsFilename () O filename O NULLO OO ODOOOO
gooooooooo

struct _node* PyParser_SimpleParseStringFlagsFilename (const char*str, const
char*filename, intstart,
intflags)

OO00000 stant 0000 sy OODO0OO PythonOODOOOODO flags0O0OOOOO0OOODOOOO
gboboooooooboobobobobooobooooboobobobobobooooooboobOoDbo
gobooboobbuooboobboobooboo

struct _node* PyParser_ SimpleParseFile (FILE*fp, const char*filename, intstart)
000 PyRun_SimpleParseFileFlags () O flags0 00000000000 DOOOOOOOO

struct _node* PyParser_ SimpleParseFileFlags (FILE*fjp, const char*filename, intstart,

intflags)
PyParser_SimpleParseStringFlagsFilename () OO00OO0O0OO0OPythonODOOOOODOO

00000000000 fp00O0O0000ODO filehameOOOODODODO0DODDO0ODOOOOODOOOOO

PyObject* PyRun_String (const char*str, intstart, PyObject*globals, PyObject*locals)
Return value: New reference.

000 PyRun_StringFlags () O flags0 NULLOOOOOOOOOOOOOOODOOO

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

CompilerFlags*flags)
Return value: New reference.

00 globals O locals DO 0000000000000 00s» 00000 PythonOOODOOODOOO
OO0OO0OO000 flags000000000000000 star000000000000O0O0O0O0O0O0OO
ooooooooooobogo

00000000000 PythonOOOOOOOOOOODOOOOOOODOOODOODOOOO NULL
goboooo
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PyObject* PyRun_File (FILE*fp, const char*filename, intstart, PyObject*globals, PyObject*locals)
Return value: New reference.
000 PyRun_FileExFlags () O closeitd 0000 flagsO0 NULLODOOOOOOODOOOO
oooo

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

intcloseit)
Return value: New reference.

000 PyRun_FileExFlags () O flagsO NULLOOOUOODOOOOOOODOOOO

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

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

000 PyRun_FileExFlags () O closeit0 0000000000000 000O0O0OO

PyObject* PyRun_FileExFlags (FILE*fp, const char*filename, intstart, PyObject*globals, PyOb-

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

PyRun_String () O0000O000OPythonOOOOD00OO0O0O0O0O0OO0OOOOOODO fpo0O0O0OO
0000 closeit 0000000 PyRun_FileExFlags () OO0O0O00000O0O0OOOOCOOOOO
filename OO0 0000000000000 OO0OO0OO

PyObject* Py_CompileString (const char*str, const char*filename, intstart)
Return value: New reference.
000 Py _CompileStringFlags () O flagsO NULLOOOOOOOOOOODOOOODODOO

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

Flags*flags)
Return value: New reference.

str 00 Python 000 0000000000000 00O0OO00O0O00000000000000O0O00O0O
gooobod serd0ddooogbboobobbobbobbobboboob oo
00000 Py_eval_input OPy_file_input 0000 Py_single_input O0OOOOOO0O
filename 00 0000000000000 00O0O0O0OODOOOOOOODOOODODODOOOOOOOO
00 syntaxError U0 O0O0O0O0OO0OOOOOODODODODODODO0OD0OOOOOOOOOOODODOO
g0O00oO00O0oO0OOO0oOoOoooooooogo ANULLODODDDOO

PyObject” yEval_EvalCode (PyCodeObject*co, PyObject*globals, PyObject*locals)
Return value: New reference.
PyEval_FEvalCodeEx () UO0O0DDOODOOOOOOODOOODOO0OOOOOODOODODOOOOOQ
000000000 000o0oUoooUUooUoooUOoU NULLODODODODOOoO

PyObject” ByEval EvalCodeEx (L . i (picctco, PyObject*globals, PyObject*locals, PyOb-

ject**args, intargcount, PyObject**kws, intkwcount, PyOb-

ject**defs, intdefcount, PyObject*closure)
doodooobooooobbooob bbb oo oo oo bboooo

coooooooooobooooooOoooOoOoOobOoOoOoOoOoooOobocOoOoOOoOoOoOboOoOobDOoOoOoon
oooooooo
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PyObject* PyEval_EvalFrame (PyFrameObject*f)
O0000000000000000 PyEval EvalFrameEx 00 0000000000000 OOOOO
doddodooooooo

PyObject* PyEval_ EvalFrameEx (PyFrameObject*f, intthrowflag)
Python 00 0000000000000 0O0OO0DODOOOOOOOD200000000000000
o00fO0O0000OOO0OO0O0DOOOO0OOOOOOOOOODOODOOODOOOOOOOOO0ODODOO
00000000000 000 throwflagDOOO0ODOODOOO0OOO -00 tee00000O0OO
0000000000000 00000000000 throw() O0O0O0ODOOOOODOO

int PyEval M CompilerFl
mtPyEval MergeCompilerFlags (, o mpilerFlagscf)

0000000000000 000000000000 wue0000000 false000000

int Py_eval_input
00000000 PythonOOOOOOODODO Py _CompileString() D0O0O0OO0O0OO

intPy file input
0000000000000 U00o0oU0o0oO0oU0o0ooO0oUDOO Python OOODDODOODOOO
Py _CompileString() 0000000 DODOOOOOOO0O0O0O PythonOOOOODODODOODO
goooOoOopooopooooo

int Py_single_input
O0000000 PythonOODOOOODOOO Py_CompileString() OO0OOOOOOOOOOO
00o0ooo0ooooooooooogoog

struct PyCompilerFlags
gbobooooooooobobobobooboobooboobDobDoboboboboobDoDbOoDbOo
int flagsOUOOOOOOOOOOOOOUOUOOOOOO PyCompilerFlags xflagsOOOO
O0O0O0O0OO0O0OO0O0O0 from _ future_  import0 flagsO0OOOOOO0OOOO

PyCompilerFlags *flagsO NULLODOOOcf _flagsO 0O0DOOOO0OOfrom _ future_
import 0O00OODOOOOOODOO

struct PyCompilerFlags {
int cf_flags;

int CO_FUTURE_DIVISION
000000 flags0O0D0OO0OOOO0O0O0OO /70 PEP238300000000 (true division)d OO
gbooboon

19


http://www.python.org/dev/peps/pep-0238




030

Juoood

00000000 PythonODOOODOO0OODO0ODOO0DODO0ODOOOOOOOOOO

id Py_ INCREF
voIeEY— ‘pyObjecto)
000000 o000OODDDDODOOOUODDDOOOOODDODOOOONULLOODODODOOOOO
00000 ANULLOO0OD0O0O0O0DO0O0DbO0O0DbODOOPy _XINCREF () UODOODOOODO
oid Py_ XINCREF
v Y- ( PyObject*o)
000000 o00O00OODOODODDOODOOODODOOODODODONULLODOODOODO

goboobbooboobooobobda

id Py_ DECREF

VOIeEY (PyObject*o)
oooobdebbb0ObOO0ODbUODOUODOODOOUOODODODONYLLODOODODOOO
00000 NULLOODOODO0ODOO0O0ODO0ODO0ODO0O0OPYy_XDECREF () DDODOODOODOODOODOO
gooooooooooooooooooooooooowWULLOOOOooooooO)ooooooo

OO: (000 _del ()OOOOOOOOOOOOOOOOOOOOODOOOOOO)OOO
OOoO0oo0ooo0o0 PythonOOOOOODOOOODOOOOOOOOOODOOOODOOODOOOO
00000000000 0o0000o00 pythonODOODOOOOOOOOO0ODOOOOODOOOO
OO000000 py DECREF () DOOOOO0OO0OO0OO0OO0DOOOOOOOODOOOOOOOODOO
ooooooooooobogoooobooobooboooOo0ooooooOooboooOooooOooo
cobooooOoooooooboooocooboOobOoOoOoOoOoOOoOoO0oOoOoO0OobOOoOOOoOOoOooan
O00DO0000000D0000 py_DECREF () ODODOODODOOOO

void Py_ XDECREF ( .
PyObject*o)

000000 o0Ul0DODCOOUUOODOOUUUODDOOUUODOD NULLOODOOODODODOOO

doboooobbdoobbdoobbboobbbo0ooob py_DECREF () DODOOODODODOO

goooooooooooo

id Py CLEAR
VoI EyY (pyObject*o)
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obO00OOOOOOOOOOOOOOOOOOONULLOOOOOOOOO0O0O0O0O0O0O0O0O0O00O0O0
oooooooooANULLO0O0000000 NULLOODO py _DECREF () DOOOOO0ODOCOOOO
ooboooooooooboobooooooooobOoooooOoooboOoobooo NULLOODOO
0000000 py DECREF () DOOOOO0OO0OOCOODOOODOOOODOO

goboooboooboboobooobobooboobboobodbboboboobbobbooboo
oo0opooO00oooOoOoboooono24000.

O0000: Py_IncRef (PyObject *o0),Py_DecRef (PyObject o), 000000000 Python O
000000000000 bObObOO0O000bD0OD py_XINCREF () OO0 Py _XDECREF () ODOOO
oooooooooo

Ooob0bO0oO0Ogd: _pPy_Dealloc(),_Py_ForgetReference(),_Py_NewReference () O0OUOO
0000000000000 oo bboo0oo0ooobbbo0oOogn _py_RefTotal OO
oooo
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0dn

oy

000000000000000Python J0O0O000O0O0O0O0O0OO000000O0O PythonOOOODOO
0000000000000000000000 UnixerrnoOOOOOOOOOOOOOOO: 00000
0000000000 (000000)0000000000000000000000000000000
0000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000 NULLOODOOO0O
000000000 -1000@0:PyArg +() 0000000000000 100000000000 0
ooooo).

coobooooboooobooooooooooboooooooooooooooooooOooboooooonog
cooooooooooooooooOoooobOoOoboOooOoOoooOoboOoOobOOoOoOobOboOooboOoOoooOooDooag
oooooooo @ooooUooooooUooooooUooDooO)boooo0Uooooogooooog
cooooooobooooobooooooOooOoOoOboO0OoOOoOoOobOOoOoOoOoOOoOoOOOoOoOoDOOOOoODOoOO
oobooooooobooooooboobobooobooooboooooooooooooooboooobooboooog
0000000000000 000000000000000000000000 Python/CAPIO OO OO
coooooooooooooooooooooooooooooooooboboooobooooon

0000000000 Python OO sys.exc_type, sys.exc_value D00 sys.exc_traceback O
OO0D0DC0O00 PythonOOO0OOOOOOCOOOOOOOODOOUODOUODOOODODOODOOODOODDOO
0000 APIOO0O0ODOODODOOO0OOO0ODOOO0ODOODOODOODOODODOOOO

void PyErr_PrintEx (intset_sys_last_vars)
sys.stderr 0000000000000 O0OO0O0OO0OODDOODOOOOODOOOOOOOODOO
0000000000000 0000000000000000000o@Uuoooooooooon
ooooooooooooo!l

set_sys_last vars O 0O 0O O 0O O O O O sys.last_type, sys.last_value,
sys.last_traceback 00 00O00O0O0OO0OO0OOOODODODODDODOOOOOUOUOUOOUOOO
ooooooo

void PyErr_Print ()
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PyErr_PrintEx (1) ODOOOOO.

PyObject* PyErr_Occurred ()
Return value: Borrowed reference.
00o00o0oooooU0ooU0OoU0Oo0o00o0O0ooDooDDoDOooODUOoOU0UoOU0OoODOoooOooO o
(PyErr_Set+ () 0O0D0OODOO0O0O0O PyErr_Restore() 0O00OD0DODOOODOODOOODOOO
0o00O)ooooooooooDpoOoOoOoOOo NULLOOODDOODOOOOOOOOODOOOOOOO
J00d0d0dU0o0odU py_DECREF () UOOUOO0OUOOOOOO

ood: goooooobuoooobuoobobooboboobobobooao
PyErr_ExceptionMatches () 000000000 @O00OODOOOO0ODOOOODOOOOODOOO
gboboooooooboooboobobobooobooboobooboboboboooobooboobOoDbo
O00oooooooooogn)

int PyErr_ExceptionMatches (

PyObject*exc)
PyErr_GivenExceptionMatches (PyErr_Occurred(), exc) U00O0O0O0OOOOOOOO
godooooooobooobooooooooooooboooboooooboooooboooooDono

gobooooboob

int PyE Gi E tionMatch

mEFyfrr_siventxceptiontate es(PyObject*given, PyObject*exc)
given 000 exc0OOOOOOUOOODDOOOOUOUO0ODOD exeODODODOOOOODOOODOOOOO
000D0ODO0ODOD givenOODOODODODOOODODOODOOOOOOOOOOOOOO exceODOODOO
goooo0oo0 (oUoUooUoUooUoUoOo)boDoOOOOOODOODOODOOODOODOO

oid PYyE N lizeE ti . . .

v yhrr_tormatizehxcep J'on(PyObject”“"e)cc, PyObject**val, PyObject**tb)
0000000000 pyErr_Fetch() 00000 “O0000D00OCOY0O0000O0OOOOO
U0 xexcOOOOODDOOOOOO+xvalOOOOODODODOODODDODOODOOOOOOOoOoooODOO
goooooOoOoOoOoOo0o0oOoOo0oOoUUoULUULULULUUOUUooUoooooOooOoOoOog

oooooooooooboooooOooooooOooooooboocOooboOoobooOooooboOooon

void PyErr_Clear ()
gbobdobbooobboobbuoboobboobbooobb oL bbb buoooo
aoad

vold PyErr_Fetch (PyObjeCt**ptype, PyObject**pvalue, PyObject**ptraceback)
dddoooooooooooobobobobobobobobodddooooooooooooooon
0000000000000 ooOoAMLLOODO0OO0O0O00000000000oooooooog
gojooooooouobobobbbbbobbbodddoooooooooboDbobobobo
00000 NULLOOOOO0OO000000000000000000000 NULLOOOOOooo

uggob: dgbooobooboboooboobuoobbooboobbooboboobboobbooboo
obobooooooboobobobooooooooo
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void pyErr_ReStm’:e(PyObject*type, PyObject*value, PyObject*traceback)
00o0000o00o0oo0oO0oOoU0o0o0oUDo0o0oUOo0o0oooUo0ooUoOooDoUoO
gobobooooooobooboboobooooboOoNYULLODO0ODODO0DOD0bOoboboooooobo
OO0 NULLDO typeOO NULLO valueOO OO traceback 000 000000000000 (type) O
00000000000 0D0OD00O0D00 (type)DOODODO (valwe)DODOOODOOOOOD@OOOO
00oo0o00oo00oo00oo00o00oO0o0oO0O0oOO)0OO00LOO0O0LOO0ODOOODOODOO
00oo0oo0oo0:0000000U0o00000DOO00O00DO0ODOUODOUODOODOO
0000000000000 ooDo0o0oDo0oo0oDoooDooooDo@UooOoooooon

ooooooooooooooooooooooooooon)

oobd:. dobooobooooooboodooboooooooooooooooooooooooooon
coo0obOO0O000O0o00bO0O0000O000000 pyErr_Fetch () OOOOOODOOO

oid PyE SetStri
voldFyhrr_se rlng(PyObject*type, const char*message)

o0o0oo0ooooooooooooo0oo0oooooooDooDooooooooonooooon
0o0o0000o0b0doobbD0Odd pyExe_RuntimeError 0000000 O0ODOOOOOOOONO
0000000000000 00ooooooooooDoooooooooooooDooog

vold PyErr_SetObject (PyObject*type, PyObject*value)
O0000 PyErr_SetString() DO00OO0O0OOOODOOO” O (value)’ 000000 Python OO
goooobooooooooooo

PyObject” PyErr_Format (PyObject*exception, const char*format, ...)
Return value: Always NULL.
OO000000000D00000000 NULLODOOOUODOexceptionD PythonOODOOODOOOO
O00O0formaqt 000000000 DOOOOODOOOOOODODOO, PyString FromFormat ()
oodoooooooboooood

void PyErr SetNone .
yRrr— ( PyObject*type)

U000 PyErr_SetObiject (type, Py_None) DUOUODOOODOOO

int PyErr_ BadArgument ()
OO0 PyErr_SetString (PyExc_TypeError, message) UOUOUODOOOOODODOO message
gboboooooooboooboboboboooboooobooboboboboooobooboobOoDbo
opooo

PyObject* PyErr_NoMemory ()
Return value: Always NULL.
000 pyErr_SetNone (PyExc_MemoryError) OODO0OODOOOONULLODOOOOODOOO
gobbobobobobobbddoobbbbbbbdUdUuUUgd return PyErr_NoMemory () ; D OO
gooooooo

PyObject* PyErr SetFromErrno
Yo yRrr— (pyObject*sype)
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Return value: Always NULL.

cOO0O0DOOoUOOObOOoUOOObO CUOO0 errnod0dbO0OOOOODOODOOOODOODOO
00000000 000000D00 errno00000000 (strerror () 00O0OODO)DODOOO
00000000000 C00DODO00DOO00O0O0O00OD0O0ODO0O PyErr_SetObject (type,
object) 000D OOO0OOUnix OOD errno 00 EINTROOOODOOODDOOOOOODODO
O000C0DO0O0O0ODO0O0O0ODOOO0O00D pyErr_CheckSignals() ODODOOODODOOOOO
0o0oddoooooooooOooOOoOoO0oU0U0goUooOooooDpDooooo NULLOOOOOO
0000000000000 ooo0ooooooooooooDoDooDoDDDDDO0DDD0 return
PyErr_SetFromErrno (type); DOOOOODOOOOO

PyObject* PyErr_ SetFromErrnoWithFilename (
Return value: Always NULL.
PyErr_SetFromErrno () 000000 filename O NULLOODODOOODOOOO npeOOODODODO
0000000000000 0000000DO0OU00D0O0000 10Error 0 OSError 0O O
oo obobobobbb filename 0o ooooogog

PyObject*type, const char*filename)

PyObject* PyErr_ SetFromWindowsErr (intierr)

Return value: Always NULL.

OO0 windowsError OO DO OODODDDODODOOOOOOOOD erCOODDDODOO
O000ODO GetlastError() 0O00OOOODOOODOCOODDOOODO derrDOQOA0O
GetLastError() O0OODOOO0OODODOOOOOOO Windows JOODOOODOOOOOODO
Win32 0 0 FormatMessage () 0000000000 DO0OO0O0DO0O err000000O0O
(FormatMessage () 00 000D0)0000D000O0O0OO0O0OOODOOOOOOOOOOOOO
00000000 pPyErr_SetObject (PyExc_WindowsError, object) OOOOOOOOO
000000 NULLODOODOOODOOOO: WindowsO

PyObject* PyErr_SetExcFromWindowsErr ( . L
PyObject*type, intierr)
Return value: Always NULL.
PyErr_SetFromWindowsErr () OOD0OOD0DOO0OOOO0OO0OODOOODOODOODOOOOOO
00000oood:WindowsD OOOOO 23000.

PyObject* PyErr_ SetFromWindowsErrWithFilename (intierr, const char*filename)
Return value: Always NULL.
PyErr_SetFromWindowsErr () 000000 filename 0 NULLOOOOOOO WindowsError
0000000000000 0o0oooDU0OooDU0DOooD0oooDUooDUoODoDUooOoOoUOoODO:
WindowsO

PyObject* PyErr_SetExcFromWindowsErrWithFilename (Py Objectrype, intierr.

char*filename)
Return value: Always NULL.

PyErr_SetFromWindowsErrWithFilename () OO0 0O0OO0O0OOO0OOOODOOODOOODOOO
00000000000 00oo0oOobD:WindowsD OOOGOGO 23000.

void PyErr_BadInternalCall ()
PyErr_SetString (PyExc_SystemError, message) DU OO U0ODOO0OO0ODOOO0ODO message
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00000 (@UOUOOPython/CAPIOOD)OOODOODODOOOODODOODODDODOODOOODODOOOODOO
gd000000O0000U0UoUooooo
int PyErr_WarnEx (PyObject *category, char*message, intstacklevel)
0000000000000 categoryD OO0 OO00O0 (@D OO0OO0O)OOOO NULLOO message
00000000000000 stacklevel OO 0000000000000, 0000000000
O000O0O0O000O000000000000a0 stacklevelD 1000 PyErr_WarnEx () 00200
OO0000O00O0WaningOODOOODOOOOO

O000000000DoooO sysstderr 0000000000000 OOODODOOOOOOOO
gobooboboobbooboobboobooboboobooboobbooboobbooboo
oooooooooOoocOoboOooOobooOooDoOoOooOoDOoOoOoOobDOO@UuoDOoobooobooooOoo
0000 warnings 000000000 O0O0O0OO))OOOOOO0DOOOOO0OOCOOO0OO 0O
goboooooob0oboob0ooOUOD -10bo@EoOOobOoooooO0ooDoboboooooooo
gbobooooooooboboboobobooooooboboboboboooobooboobOoDbo
0000)00D0o000D0000000000000000000000 (D000 Py_DECREF () O
OO0O0DOoO000oOoOoOooDoooOoooDoo)o

ooboo0D0o0o0 werningOOOO0oOOoOoobOOO0oOoooOoOobOoU0ooboooooDbOoo
RuntimeWarning JO0O0O0O Python 0O OO0 0O0O PyExc_ 0O Python OO O OOOODOODO
0o0oobdboboboboobooobuoboooDO pyobject«000000ODOOODOODODOOO
0000000 00Q0 pPyExc_Warning, PyExc_UserWarning, PyExc_UnicodeWarning,
PyExc_DeprecationWarning, PyExc_SyntaxWarning, PyExc_RuntimeWarning,
PyExc_FutureWarning O 0O OPyExc_Warning 0 PyExc_Exception OO O 0OODOO
0000000000000 pyExc_WarningOOOOOOODO

0oooooooooobobobobob0o0ddd warningsOOODOO0Oooooooooooooo
0000000000000 o0oo00-wOOOOOOOODODOODOODODOODOODOOODOooOooO
O CAPIODODOODOODO

int PyErz_Warn <PyObject *category, char*message)
0000000000000 category0 OO DOOO0OO00(@OOOO0)O0O0OO NULLOO message
0000000000000 00000 pyErr_WarnEx () O stacklevelD 100000000000
PyErr_Warn () JO0U0OU0O0OO0O0OOOOOOOOOOO

O000;pyErr WarnkEx () OOOOOOO0O
int PyErr WarnExplicit . ..
¥ - P (PyObJect*category, const char*message, const char*filename, intlineno,

const char*module, PyObject*registry)
000000UoooooooooooDDoDDODOoOOOCOCO0OO0DU0oDUOOoUOUOoOooOoO Python OO

warnings.warn_explicit () O0UO0O0000OO0O0O00O0O0O0O0O0OOO0OO0OOO0OODOOOO
00000000000 00D0000O000O0000000000 module O registry 000 NULL O
gobooobooboo

int PyErr WarnPy3k (char*message, intstacklevel)
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Issue a DeprecationWarning with the given message and stacklevel if the Py_Py3kWarningFlag
flag is enabled. Py_Py3kWarningFlagOOOOOOOOOOOOODOO message O stacklevel O O
00 DeprecationWarningO0OOOO0OO0OO0ODOOOO 26000.

int PyErr CheckSignals ()

00000 PythonO0DODOO0O0D0O00O0O0OO0DOO0ODOOODOOODOOOOOOOOOODOO
obooobobooboboobobo0oboboooboooobOobob0oDbDg signal Ddo0OOd
0000000000000 0oog PpythonODOODODODOOODDODOODOODDOODODOODOOO
0000 sIcINTUOUOOODODOOO KeyboardInterrupt 00000000 OOOOODOO
gobooboobooobooboobboobo0 -100boboobooboooboob od
googoooobooobooobooboooboboobbooobooooboboobooobboobOoo
ood

void PyErr_SetInterrupt ()

goooooooooobon0 seINnTOOoooobboooooobobboooogn —odg
PyErr_ CheckSignals () OUOUOOODODOOKeyboardInterrupt DO OO ODO0OOOOOONO
obobooooboobooboboboboooooooobogoo

int PySignal_SetWakeupFd (intfd)

goooooooooooobooooooooooooo Ny O0ooooooooooooooooo
0000000000 o0ooO0oo0oo0o0oD0o0oU0oDo0oDoDooDooDo0-1000000
000000000000 00DO0OO0O000 PythonO signal.set_wakeup_fd() DO0D0OOOO
gojooooooodUoboOooooofMOOo00oDOoO00oOooOo00oDOOo00DbOooOoOooDoOoo
goooo0o0oOoOoO0ooo0ooOooUoooooUooooooooo 26000,

PyObject* PyErr_ NewException (char*name, PyObject*base, PyObject*dict)

Return value: New reference.

0000000000000 o0o00o0ooDOoD0O0O000000 name0DODODOOOOOOO
00 module.classO000 COOO0O0OODOOOOODOO based dictO0 0O OO0 NULLOODOO
0000000000000 O000DDO0O00 Exception(COO PyExc_ExceptionDOOOO
0o000)yoDoooooooooooooDobOOoobooooooooon

OOO0OO0O0O0O0 _module. 000 nmname0O0O0O0O0OO0ODO@COOCOOOCOO)OOOOOOOOOO
Oo0ooo(@opooooo)oooooooDoD eseJ 0000000 ODODOOOOOOOOOO
0o000;0000000000000000000D0D0000dicc00000D00O0O0OO00OOODOO
ooobooooooooooon

PyObject* PyErr_ NewExceptionWithDoc (char*name, char*doc, PyObject*base, PyObject*dict)

void PyErr_WriteUnraisable (

PyErr_ NewException() OO0OO0OO0OO0O0DOOODOOOOOOOOOOO docstring0000000O0O
docO NULLODODODODODODODODOODOO doestring0000000O00ODODO 27000.

PyObject*obj)
0000000000000 0000000000000O000O0DO000DOO0O0OUDOOOoOooOO
OO0000D0O0ODOD0OO0ODO0O00 sys.stderr 00 000000000O0O0O00O0O __del_ ()OOO

goboobobooboooog
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0000000000000 000000000000000000B0 00000000 0ODOO
OOO0OD0opj0repr0000000000000O0O0O0O0O0O0O0O

4.1 Unicode 0 OO OO0 QoQd

000000 CO0O00 Unicode 0000000000000 DO0OO0OODOOOOO

PyObject* PyUnicodeDecodeError_Create (const char*encoding, const char*object,
Py_ssize_tlength, Py_ssize_tstart, Py_ssize_tend,

const char*reason)
encoding, object, length, start, end, reason 0 0 0 000 UnicodeDecodeError OO0 OODOOO

gooo

PyObject* PyUnicodeEncodeError_Create (const char*encoding, const Py_UNICODE *object,
Py_ssize_tlength, Py_ssize_tstart, Py_ssize_tend,

const char*reason)
encoding, object, length, start, end, reason 0 0 0000 UnicodeEncodeError 000000000

oooo

PyObject* PyUnicodeTranslateError_Create (const Py_UNICODE*object, Py_ssize_tlength,

Py_ssize_tstart, Py_ssize_tend, const
char*reason)
object, length, start, end, reason 0 0 0 000 UnicodeTranslateError 00O OO0ODOOOO
ooo
PyObject* PyUnicodeDecodeError_GetEncodin .
YRl Y - g (PyOchct*exc)
PyObject* PyUnicodeEncodeError_GetEncoding ( .
PyObject*exc)

O0000000000000 encoding000O0O0O0O0O

PyObject* PyUnicodeDecodeError_GetObject ( .
PyObject*exc)

PyObject*exc)
PyObject* PyUnicodeTranslateError_GetObject (

PyObject* PyUnicodeEncodeError_GetObject (

PyObject*exc)
O0000000000000 object0000O0OOOO

int PyUnicodeDecodeError_GetStart . .
y - (PyObJect *exc, Py_ssize_t*start)

int PyUnicodeEncodeError_GetStart . .
Y - (PyObject*exc, Py_ssize_t*start)

int PyUnicodeTranslateError_ GetStart . .
y - (PyOchct*exc, Py_ssize_t*start)

O0000000D00000 start 0000000 *start 0000000 start 0 NULLODDOOOO
oboboooooo oobobUobUo -1bobOobo

int PyUnicodeDecodeError_SetStart ( . .
Y - PyObject*exc, Py_ssize_tstart)

int PyUnicodeEncodeError_SetStart . .
Y - (PyObject*exc, Py_ssize_tstart)

int PyUnicodeTranslateError_SetStart . .
y - (PyObJect*exc, Py_ssize_tstart)

ooobooooboooooo s,at000 searr 000000000000 OOOOODOOO -1000
ooo
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int PyUnicodeDecodeError_GetEnd . .
Y - (PyObject*exc, Py_ssize_t*end)

int PyUnicodeEncodeError_GetEnd . .
Y - (PyObJect*exc, Py_ssize_t*end)

int PyUni deT lateE GetEnd . .
yUnicodelrans atetrror wetin (PyObJect*exc, Py_ssize_t*end)
0000000000 0000 end0000000 *nd0000000endd NULLOOODODOOO
gooo0oooobo oobobooobob -1000000

int PyUnicodeDecodeError_SetEnd . .
y - (PyObJect*exc, Py_ssize_tend)

int PyUnicodeEncodeError_SetEnd . .
y - (PyObJ ect*exc, Py_ssize_tend)

int PyUnicodeTranslateError_SetEnd ( . .
PyObject*exc, Py_ssize_tend)
0000000000000 endd000 end00D0O0O0ODOOO0ODOOODO ODOODOOODOO -1000O
agoad
PyObject* PyUnicodeDecodeError_GetReason (Py Object¥exc)
PyObject* PyUnicodeEncodeError_GetReason ( .
PyObject*exc)

PyObject* PyUnicodeTranslateError GetReason
YRl Y - (PyObject*exc)

goboobboobodn reason DO00DOO0OOO

int PyUnicodeDecodeError_SetReason .
y - (PyObject*exc, const char*reason)

int PyUnicodeEncodeError_SetReason ( .
y PyObject*exc, const char*reason )

int PyUnicodeTranslateError SetReason .
Y - (PyObject*exc, const char*reason)

0000000000000 reason000 reason 00000000O0CO0OO0 oOOODOOOO -10O
ooooo

42 00000

ooo200000 coOOooooooOooooooOoOooooDooboOoOoOooooOoooOoOooooooOon
O0000ooooooo0oooooooooO0 PythonOOODOOOOOOOODODOOCOO (PythonO OO
gcooooooooooooooo)yooooOoOOO0O0OO00OOCOO

int Py_EnterRecursiveCall (char*where)
cO0U0oO0oO0oUoOoU0o0ooOoUoO0oOoUoOoooUoOoon

USE_STACKCHECK D ODOOOODDOOO OSODODOOO0OO0ODDODODOOO0ODODDODODOOODOOO
PyOS_CheckStack () UOOOOD0OODOO0ODOOOOODOO0ODOOOOODOOOO OMemoryError
d00d0d0oooooooooooon

goooooboooobooobbooobooob oo booboUooboooDboboo
RuntimeError U0 000000000 0DOO0DOOOOOOODOOOODOODOODODO

000000000 00000000 RuntimeError 0000000000 O000O0O whereO "
in instance check"OOOOOOOOOOOOOOO

void Py_LeaveRecursiveCall ()
Py_EnterRecursiveCall () O00O0O0ODODODOPy_EnterRecursiveCall() 0 O0OOO OO
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oooooooo 1ooooooooboooboooobooo

43 0000

PyExc_0O000 Python OO ODOOOOODOOOOOODOODOOOODODODOOOODO PythonODOODO
Ub0oobgbOobobg pyObject«000000DOO0OODOOODOODOODOODOOOODOOO

gobooboooboob:

CO Python O oo
PyExc_BRaseException BaseException (D), 4
PyExc_Exception Exception nH
PyExc_StandardError StandardError N
PyExc_ArithmeticError ArithmeticError N
PyExc_LookupError LookupError M
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

ood:

l.oooooOoo0O0OO0oOO0OOOoOooooboDboo

43. 0000
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2. 000 weakref.ReferenceError 000000

3. Windows 00000000000 0000O0O0O0O0O Ms_wINDOWSOOOODOOOOOOOO
gobobooooobobobobobooooogo

4. 00o0oOo 25000,

44 000000

00000 2.6000: All exceptions to be raised or caught must be derived from BaseException. Trying to
raise a string exception now raises TypeError. 0000000000000 O0O0O0DOQO BaseException
0000000000000 00000000000000000 TypeError 00000000
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00000000 CO0000o0ooooooooooooooooooooooooooooooooog
COCQO PythonOODOOOUOUOODOODOOUUOODODOOOOOODOCODOOD PythonOOOOOOO
gobooboobbooboobooobooboo

51 0000000D00ODO0OD00OD0OD0O0O000O00O0

int Py_FdIsInteractive (FILE*fp, const char*filename)
filename 00000000 VOOOODO fpO00O0 (interactive) 0000000000000 @ O0O)
U0000000D0 isatty(fileno(fp)) 0000000 OO0OO0OOOOODOOOOOOOOO
Py_InteractiveFlagOUOOOOOOO filenameOOOOO NULLODOOOO ’<stdin>’ OO
O /222 00000000ODO0OODOOOOOOOCO

void PyOS_AfterFork ()
00000 forck D000 D0O0O0O0OO0OO0ODOOOOOOO;forkkO PythonOOOOODOOOOOO
0000000000000 000000000000000000000D0O00o0oDooOooooon
ddddoooooooooooboboobobooobooog

int PyOS_CheckStack ()
goooOoOoOoOoOoO0oO00o0OoO0o0OoUULUUULoULUUUUoUUooUoooooooOoooog
0000 USE_STACKCHECKOOUOUOODODOUOUODO (DOO0OO Microsoft Visual C++ 0000000
0000 WindowsO)OODODOOODOOOD . USE_CHECKSTACKOOODODOODODOOODO;O00O0O
goooOoO0oO0oO0O0OooOUooooooood

PyOS_sighandler_t PyOS_getsig (inti)
oobob0:/00b00b0bb0o0oo0bb0o0oo0b0U0oobDOo0ob0DbO sigaction() ODOO
signal () DOUO0ODOO0O0ODODOODODOOODOO0O sigaction() U signal() DODOOOOO
OO0OD0O0ODO!pyoS_sighandler_t O void (%) (int) O typedef OO0 OOOCOO
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PyOS_sighandler_t PyOS_setsig (inti, PyOS_sighandler_th)
ooo0o;00000000oDbDOoo00ooo0 AO00DOO;ODO0000O0DOOOOODODOOOO
000dd sigaction() OO0 signal () 00000000 0O0O0OOOODODODO sigaction() O
signal () OO00O0OD0OO0O0OOOOOOODO!PyoS_sighandler_t O void (=) (int) O typedef
oooooooo

52 000000

sysO000000O0O0O0O0O0O0ODOOO CcCooOoOoOooooooooooooooooooooooooboOoo
gboboobd sysgbgobogoooobgoooboboooooboboooobobooboobooo
coooogo

PyObject *PySys_GetObject (char*name)
sysO00O0O0O0O0Oname 000 0000000000000 000000O0O0O0O0O NULLOOOODOO

FILE *PySys_GetFile (char*name, FILE*def)
sysO000000 name D000 0000 FILExOOOOOOnRame 00000000 FILE+xOO
0000000000000 0Odef00O0OOd

int PySys_SetObject (char*name, PyObject*v)
vO NULLOODOUOOO sysOOD0O0O0O0O nameD vOOUODOOOOvO NULLOOO sysOOOODO
00 name 0000000 O0O00DOO OODOOODOOO -1000000

void PySys_ResetWarnOptions ()
sys.warnoptions 0O OOOOOOOOOODOOO

void PySys_AddWarnOption (char*s)
sys.warnoptions O sO0O00O0OOO0O

void PySys_SetPath (char*path)
sys.path0 pathOD 0000000000000 O00O00O0O00OO00O0OpathO000O0O0O0ODOOO
00000000 (UnixOO :,Windows OO ;)0O0DO0DO0DODOOOOOO0OOOOOOOOO

void PySys_WriteStdout (const char*format, ...)
format 000000000000 sys.stdout 00000000000 DODOO0ODOOOO0OOOOO
gooooooooo@o)

formart 0000000000000 0O0ODODOOOOOOO0000DOOCOOOOOO0OOOO -
oo 0000000000 0000C000000O000000000 “%”>00000000000
OO000D0000%<N>s"000000NDO 10000000000<N>+00000000000
oooO0ooOoo 1000000000000 00000000000 “%f 00000000000
coobooooooooboooooooOobooOoboOooobooOoOoooOoOoOooooboo

0ooo00od0o0fb sys.stdout 000o0ooooooooooooooooooooooooon
OCoood)stdowt OOOOOOODO
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void PySys_WriteStderr (const char*format, ...)
OO00D00000 sys.stderrO stderr DO00OO00ODOO

53 000000

void Py_FatalError (const char*message)
00000000000 (fatalerrormessage) 0000000000000 kilhDODOOOCODOO
0000000 o0oopoooOdPythonOOO0O0O0DO0OOOOOOOOOOOOOOOOOODODOOO
00000,00000000000000000000000O0000ODO0OO0O000O0OOOoOoOO
0000000000 UnxOOOOO CO0ODOD0000 abort() DOD0OD0O coreOd oo
oooooo

void Py_Exit (intstatus)
0000000000 (exi)DO0ODO0O0O0OO0O00O Py _Finalize() DOO0OODOOOOOO COO
00000 exit(status) UOOOOOOO

int Py AtExit (void (*func)())
Py_Finalize () O00ODO0O0OODOOODOODOOOO (cleanup function) 0000000000
0000000000000 00000000000O0 320000000000000000000
goddddpy_AtExit ()0 o0OUOO0OU0O0O; 00000 -10000000000OOOOODLDDODOO
Oo000o0oo0oo0ooooOooooDooooooooo0ooooodPython000oooooQg
0000000000000 000000000 fune0000000O Python APIOOOOOODOOO
good

54 000000 import

PyObject* PyImport_ImportModule (const char*name)

Return value: New reference.

0000000000 pyImport_TImportModuleEx () 000000000 OOO0ODOO globals
000 locals 000 NULLOODOODOO levelO 00000000 0Onmame 00000000 OOO0O
O(@U0000000o0oooOo0oo0O0000000O0d)fromlist0000O0O0O ('« 000000
0000000000000 000000DDO0O0O00000O0OO0ODOOO0OO (named module) O O
0000OoOO000(@Ooo0oobo0ooo0boD name 0O0O00O0ODOOOOOODOOOODODOOO
000000000o0o0Uooo0O0 __ell 0O00O0OO0OU0O0OO0OOUOODOOOODOOOUODOOO
000000000000 0000)mport 0 0000000000000 0OOOOOODODOOO
000000000000 NULLOODODOOO Python2400000000000000ODOCOOO
O00000000DO0O000D0000D00 —sys.modulesO00000OO0O00OOOOO Python
2400000 import 100 0O0O0OO0OODO sys.modulesO00000000O0O0OODO 24000:
import 00 000000000000 0ODODOOQCCOOO0O00DO0DOODODODOOOOOOO26000:0
D000 mport 000000000 OODO

PyObject* PyImport_ImportModuleNoBlock (const char*name)

53. D0OOOOO 35
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00o00oo0dod pyImport_ImportModule () DOODO0DO0ODOODOOODOOOODOODOOO
ooooOoOOoOoOoOoOooOooOobD cooOobbOOoUoUoUOoOoOoDbDbOOOoOoU0oUoOUoopoDoo
goboooooooobbo0oobo0ooboo0obOOoU0ooOoOUobboooUooboOooDoOoo
0000 syssmodules 10000000000 DCO0ODOOOUOOOUOOOOODOODOOOUODDOO
PyImport_ImportModule () DU0O0ODO0O0ODOO0O0ODOOO0OOOOO ImportErrordQ
goooCoOopoooo 26000,

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

ject*fromlist)
Return value: New reference.

OO000D00 importO0000DDO0O00 import00 00000000 PythonOO ___import__ ()
oboooboobooboboboboo0obOonbD _import_ () OODOOODOODODOODOODOO
gooo

OCO00O0mport 0000000000 0OO0OOCOOO00O0ODOOOOODODODODOUOODOODDOOOO
00000000000 NULLODOOO (Python2400000000000000000DOOOO
O000O00ooooooo0)__import_ () OO0O0O0O0ODOOCOOOOO0OODODODOOCOOOOO
00000000o00oDoO0oUD fromlist 00000000 OCOOOOOODOOODOOODOOO
OO0024000:mport 00 00000C0CCO0OOO0OOOOOO0OOO0OOOUODOODOOO
00026000:00000 PyImport_ImportModulelLevel () OODODOODOOIlevel OO
0ooooooooooo -1ooooogo

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

Object*fromlist, intlevel)
0000000000000 0000000D00000000DO000PYthon DO ODODOOOO

_import_ () O0OO000O000O0O00O __import_ () OOOO0OOOCOODOCOOOOO

otbooooobooboboobooooooboooooooOoobOobOOobOobooooooOoboOobOooboOon
ooooooboOoANULLOOO0OO00__import_ () OOOOOOOO0ODOODOOOCOOODOOO
O0O00O00o0oooooooo fromlist 000000000000 OCO0O0OODOOOOOODOOOOO
coooo2s5000.

PyObject* PyImport_Import (

PyObject* PyImport_ReloadModule (

PyObject*name)
Return value: New reference.

000 “mport 00 000”000000000000O0O0OOOOOO0OOO0ODOOODOOODOOO
00o0o00obgd __builtins_ OO0 __import_ () O0OOD0OD0OOOOOOODOCOODOO
0000000000000 import 0000000 rexecO ihooksOOOO import 000000
o000 26000:00000 mport0000C0OCOCOCOCODOO

PyObject*m)
Return value: New reference.

0000000000 (eload) DCOOODOOOOOCOODOOOOOOODOOO Python OO
reload () UDO0OO0OO0OODOO0DO0OO0OODOODOODO reload () UODODODOOOODODO
goboooooobooooboobooboobobobobo0obobooobobooboboboooDbo
000000000000 0000 NULLODOOO (00000 oooooooooooooooo
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oooooo)

PyObject* PyImport_AddModule (const char*name)
Return value: Borrowed reference.
o0o0obobDooboboo0obOobooobuooboOobOnOO nameD OO package.module OO
doddoooooooooooobobobobobobbobbobododddooooooooooooooo
0o0000O0o0o0U0O0ooo0oU00oooU0UooooU000D0ooOoOOoUODoOoOoUUoDoOD NULLOO
gogo

O00: DO00OUO0OODO0O0O0O0 mport O0O0D0O0OO0OOODOO;0000D0ODOOOCOODOODOO
gboboboboooobobooboooobob0ob0dbDPyImport _ImportModule () OO0
O000000000000 import 000000000000 DODODOODO nameO00OO0OO0OOOOOO
goboobbooboooboo

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

Return value: New reference.

O0OO0O000 (package.module 000000000 O)000O PythonOOOOOOOOOOOOO
00000 compile() UOODDODOOOOODODOOOOOOODODOOOOODODOOOOOOOOO
OO00o0o00oooU0ooU0OooO00oooUooooUooo0ooooooUooO NULLOOODOOO
Python24000000000000000O0O0OOOOOOOOOOOOOOOOOOO Python2.40
UO0O0dodd pyImport ExecCodeModule () DOOOOOOOO named sys.modules U
OO000O0O00C0o0O0mmport 00000000000 sys.modulesO0000000000O0O0OO
0000000 sys.modules00000000000000DOO0O0O0O0OO importd0O0OOOO
0000000000000 0UU0UU0 (OooDooooooooDooODODDOODODODODOODOOO)
goodd

000000 __file 0O000O00O0O0O00O0O0QOO co_filenameOOOOOOOO

000000000 mport 00 0000000000000 ODO0O0ODOO0ODOOODOODODOOOOO
00000000OoOodgd pyImport_ReloadModule () ODOOOOOOOO0O

name U package.module UO0UO0O0O0O0OO0OO0OO0OOOOODOODODODODDODODDODODDODDDO
coooO0ooOo00oO0oo0Oo0oobO0o0o0o0o0ooOCoO00O0 24000:00000000000 name O
sys.modules D00O0O0O0O0O0O0O0O0O0O0DO0O

PyObject* PyImport_ExecCodeModuleEx (char*name, PyObject*co, char*pathname)
PyImport_ExecCodeModule () 0O0OO00ODOOQO pathname O NULLOOOOOOOOOOOO
000000 __file. 0O00O0OO0OOOOO

long PyImport_GetMagicNumber ()
Python 00 OO0OOOOOODO (DODODO .pycO0OD0 .pyoO0O0O0)OOOOODOCOOOOODODOO
doooooooO0oo00oooooooooD0 40000000000000000O0O000000
ooo
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PyObject* PyImport_GetModuleDict ()

PyObject* PyImport_GetImporter (

Return value: Borrowed reference.
0000000000000 (0000 sys.modules)00000000000O0OOOOODOOOO
o0oo0oooOo0oooooooooooo

PyObject*path)
sys.path/pkg.__path_ 000 path OO importer 0 0 000000 OOOO0O0OOODOO

sys.path_importer_cache UUOO0OOOO0ODOOOODODOOOOOODDOOOOODOO
O0000O hook DODODOOODO sys.path_hooks OO0O0OOOODhook OOODOODOODOOO
None OODOOOODOOODOOOODOUODOOOOO mportdO0O000ODOOOCOODODOOO
0 sys.path_importer_cache 0000000000 Ommporter 0000000000 O00OOO
gooooOopoooo 26000,

void _PyImport_Init ()

import 000 0000000000000 O0O0OOOOOODO

void PyImport_Cleanup ()

oobobOooooocoobooobobooOooboooooobooOoOoobooo

void _PyImport_Fini ()

mport 10 0000000000000 O0O0O0O0O0OOOOOO

PyObject* _PyImport_FindExtension (char*, char*)

ooooooooooobooono

PyObject* _PyImport_FixupExtension (char* char*)

goboobbooboobod

int PyImport_ImportFrozenModule (char*name)

name 0000000000 (freeze) D00 O0O0O0O0O0OO0OCOOOCOOOOCODOO 1000000
goboboooobboooob obbOO0ObObOO0OO0ODbOOOOODOOOOLDOO -1 00DDOO
0000000000000 0ob0bO0bO0obO pyImport_ImportModule () OOOOOOODOO
NoteDODOODOUOOOOOODODDODOOD —OO0O0D0DODO mportJ00000ODOOCODO
ooooooooo)

struct _frozen

freeze 000000000000 0OO0OO0DO0OODOODOODOOOOOODODODOOOOOODOO
OO0 (Python D0 OO0 DOODDO Tools/freeze/ 00D O0O0OODOO)ODODDODODOODOO
Include/import . hO0DOOODODOODODOOOOOO:

struct _frozen {
char +name;
unsigned char x*code;
int size;

bi

struct _frozen* PyImport_FrozenModules
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OO0O0O0000 struct _frozenOOOOOOOOOOOOOOO0OOO0O0O0ONULLOOOOOO
cOooOo0ooooOoO0ooO0oDO0o0ooO00O00ocoO0oO0O000O0O000c0D mpertdOOOOOO
oooboooooooooboooooooooooooooooooooooooooOooDboOoooo
cobooOooooOoocooboOoobooOoooooooobooono

int PyImport_AppendInittab (const char*name, void(*initfunc)(void))
0000000000000 0000000000000000o0oO00DoDooOoooDooOooooon
PyImport_ExtendInittab () 0000000 O0OODODOOOODOOOOO0O0O0O -1 00000OO
000000000 rame O import 000000 import 0000000000 0OOOOODO initfunc
ddddd py_Initialize() ODOODOOOODOODOOOOOOOO

struct _inittab
000Do00o0o0oo0o0ood0ooooodoodooUoDoU0ooO0o0ooOooDoooDoooooooon
O00U000ooooooOo000ooooooo0o0ooooooooo0oooooDo Python OO
000000000000 00OO00ODO0OD00O0 pyImport_ExtendInittab() OO0O0OOOOO
0000000000000 00000000000 Include/import. hOOODOODOODOODOO
oooo:

struct _inittab {

char +name;

void (*initfunc) (void);
bi

int PyImport_ExtendInittab (struct _inittab*newtab)
000000000 0000Doo0000O00000000o0ooO0n newtabd name DO OO OO
NULLOOOOOODOOODOO (sentineh) 0000000000000 DOO0OOOOODO;O00000
0000000000000 0000000000000oo0000o0o0o0 ooOoUOooOoooon
godddddoodooooooooooooooo -10o0bbobbobobbbbobbobbobobobbobo
0000000000000 0D0000 py_Initialize() 0OO0O0OOO0O0OOOOOOOOOOO

55 000000 (datamarshalling) 00O 00O

0000000000 marshal 00000000 OOCOO00OOCOOO0OODODODOO COOODOODOOO
gobooooooooobooobobobooooboooooooboobobobboooooDobobOoboboboo
gobgooboobbooboobobooobooboobbooboobboon

cooboooobobooobooooboooooa

gooooooooo300ooooogoooooooooooooogooooooo oooooooOog
(Python24000000000)00000 10 mtern0000000000O0O0O0OOCDOOOOOODOOO
OOoOOCOOOOoOOoOoOoDOooODOMEPython25000000000)00000 200000000000
O000000000000000000PY_MARSHAL _VERSIONOOOODOOOOO (OOOO2)000
ooo

void PyMarshal_WriteLongToFile (longvalue, FILE*file, intversion)
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longO0O0000 valueO file 0000000000000 vvalue01 00 32000000000000;
000000 longUOOO0OOOODOOUODODOOOOOD24000:000000000 version
goooogooo.
vold PyMarshal_WriteobjectToFile (PyObject*value, FILE *file, intversion)
PythonOOOO0OO valueD file OO0 ODO000000000024000:000000000 version
ooooooog.
PyObject* PyMarshal_WriteObjectToString (PyO bject*value, intversion)
Return value: New reference.
value 0000000000000 DOO0OO0DOOODOODODOODOOODOO24000:0000000
OO version00OOOODOODO.

gobooboobbooboobooobooboo

long PyMarshal_ReadLongFromFile (FILE*file)
0000000000 FILExO000D0D0O0O0O0OOODOODO CO longdOOOO0OOOOOOOOO
000000000000 00 longOOO0OOO0OODODO 32000000000000000

int PyMarshal_ReadShortFromFile (FILE*file)
0000000000 FILE-00O0O0O0O0O0O0DODOOOO CO short0O0O0O0OO0O0OOOOOOO
O0000000000D000 short00O0OoOoOoOoOoOO l60000000DOO0O0ODODOOO

PyObject* PyMarshal_ReadObjectFromFile (FILE*file)
Return value: New reference.
0000000000 FILEx000DC00OODOCOOODO PythonOOOODOOOOUODOOOO
0000000000000 00000 (ECFError 000 TypeError) 0O DOO NULLO OO
aoad

PyObject* PyMarshal_ ReadLastObjectFromFile (FILE*file)

Return value: New reference.

0000000000 FILE-O0OQOOOOODOOOOOO PythonOOOOOOOOOODODOOOO
O 0OPyMarshal_ReadObjectFromFile () DOUO0OOOOOOOOODDODOOOOOOOOOONO
gdooo0oO00oC0O0oO0O0U00O00O0C0U0UUULOU0UUUUODUUOOU0OOoUOOoOoOOoOoOOg
gdoooooooooobobobbobbobobobbbotoodddoooooooooboobDoboobo
oo0o0oooooooooooUooooooooUooooUooooUooooooooUoooOog
0000000000000 O0 (ECFError 000 TypeError)O00O0OD0O0O NULLOOOOOO

PyObject* PyMarshal_ReadObjectFromString (char*string, Py_ssize_tlen)
Return value: New reference.
string 000000 len0000000000D000OCO0D0OODOOOODOOOO PythonOOOO
000000000 000o00o0oooO0o00O00000000 (EOFError 0O0O TypeError) OO
00O NULLODODODOODOOO0OO0OO0ODO25000:00000000 1000 int0000000O00O
OO00O0OC0OO0OO0O0OO edbitODODOODODODOODODOOOOOOOCOOOODODODODODDOOO
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56 000D O0OOoOOO

000000000000 00o0000000oo0o0U0o0o0o000oo0oUooooooooooooon
extending-index 000000

0000000300000 pPyArg_ParseTuple (), PyArg_ParseTupleAndKeywords (), 000
PyArg_Parse () 00000000000 (formatstring) 00000000000 0D0O0OODO0OO0OOOO
J00d00o0oOoooooooooboobobOoObOoOoO0O0000000000o0o0ooooooooooobDooon
ooogad

000000000000 0000000 “00000 (formatunit)’ 0000000001 00000000
100 PythonOOOOOOCOOOO;DO0D000O0O0O0O0O0ODOOODOOOOOOOODOOODODODO
coooooooooooooOoooOooOooboOooooOooooOobocOoOoObo0ooboboOooobooOoOoOooOooDOoa
ooooooooooooooooooooooooooooooooo;(@)boooooooooooo
000000 PythonOOOODOOOOD;[0]O000000O0O00OODOOOODOCOOOOOOO

s (0000000 Unicode O) [constchar *] Python 00000000 Unicode 0000000000000
000000 COO000U0DoDO00ooU0oO00oO0Do0o0oDo0o0oDOoo0oooDOoooooOon
0;00dddd0ggouoobbbboboboboodooodoooggoobbobooooog
000000000 CO0O00ONULOOOO0ODO0O0O0OPythonOOOOOOONULOOOOOO
0000000000000 0D;,00D000000000 TypeError 000000 OO O Unicode
dooooOoo0oo0oooooooDoo0oooooDooOo0O cooooooooooooooooood
UnicodeError 00

s#(00000Unicode 0000000000000 0OOOOO)[constchar™* int(000 Py_ssize_t,0000)]
ob0 sgboobgboobooboobooboobooobooboooboobobobobooobooo
0000000000 0DO00DOO0DO0o0DO0U0DOOOPythonODO0DO nulOOOOOOOOOO
OO0000O00000 UnicodeDDOOO0OOOOOOOODOOOOODOOOODOOOOODOOO
ogbooooooooboboboboobobooooboobobobobobobooooooDoDbOoDbo
oo oooooooon

Python250 00000000000 Python.h O include D000 PY_SSIZE_T_CLEANODOO
0000000000000 0000000000000O0OoO0o0oDoOo0Oob0bO0ODbO DO D0OD0D000 IntO
000 py_ssize_t0OQOQOOOO

s* (00000Unicode 00 0000000000000000000)][Py buffer] s# 000000000
0000000000 Py buffer 100000000000000000000000000000
0000000000 Py _BEGIN_ALLOW_THREADS 000000000000 O000000O0OO
00000000000000000000000000000000000 PyBuffer_Release
00000000000000026000.

z (0OOOOUnicode O OO0 None) [constchar*] s0O00000O00OPython D000 O0O0O None OO
0000o0ooooo coooooo NULLODODODOODOO

z# (00000 None OOODOODOOOODODOOOODOO)[constchar™,int] s#0 s0 2000000
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ooooao

z» (00000 Unicode 00 None 00000000000000)][Py buffer] sx0O s0=z0000000
000000000 26000.

u (Unicode 0O) [Py_UNICODE *] Python 00 Unicode 0 000 OOOMNULOOOOOO 160000 Unicode
(UTF-16) 00 0000000D0 sO0000O Unicode 0000000000 OOODODODOOOCOO
O00000;py UNICODEODOOODODOOODODOODOOODOOOOODODOO Unicode O OO
dddddooooooooooooo

u# (Unicode 0O) [Py_UNICODE *,intf] 000 wO0ODOO0OO0ODOODOOODOODOOODOOODOODOOOO
Unicode 00 0000000000000 0000D0O0O00000O0O Unicode 00000000000
oo0o0O0oOo00O000Dbo00 py_uNICODEOOOOOOOOOODOOODOOOODOOOO

es (00000OUnicode 0 0000000000000 DOOOO)[const char *encoding, char **buffer] 0O O
0 sO000000Unicode0 000000 Unicode00O00O0D0D0O0OO00OOODOODOOODOODOODOO
Jddd0d0o0o00o00o0oooooOoOoONULO0O0O0O00O0O0DODODODOOOODOOO0O000000a0

0000O0DOO0DOO00O0O00Oo00oO00obO0U0DOU0O00OOobOOoDUODOoOoONULODODOODOOO
OO000000000 const char« 000000000000 O0ODOCOOOOOCOOOO PythonO
ooo0O0oOo0obObocOo0obOOooooo0oOoO0DOboOo0n charxx000000O0O0OO0O0;0000000
goodooooooobobobobooboooddoooooobDobobbbbbbbbob0boooUoUo o
gboboooooboobobobobooooooboobobobooooo

PyArg_ ParseTuple () DOUOO0OOOO0ODOODOOO0ODOODODDLDOODOOODOODLDDOOO
OO00000O0O0UdOU0O0*uffer00000000COO0O0OO0OOCOO0OODOOCO0OODODOOOOO
goboobboobuoobboobuoobibO pyMem_Free () UOOO0ODOODDOODO

et (D0O00OOUnicode00OO0DOO0ODOODODOOO) [const char *encoding, char **buffer] es 00 0O O
0oo0ooogooooooooooooooodododooooooooooooooooooa
gboboooooobobobobooooooooboboboboboobooooon

es# (D00UO00OUnicode 00000000 OOOODOO) [const char *encoding, char **buffer, int *buffer_length]
s#000000OUnicode000OO0OO0OOO UnicordeDOODOOOOOOOOOODODODOOODODOOOO
gddddddodduoououououoggd esbbbobbbbbbbbbbbbbbbbbbbbbbo
gbobooooog

oboobOoboooooooooobooboobooobooboboboOoooNULOOCOOOOOO
0000000000 const char« 00O NULLODOOOOOODODOONULLODOODODOO
Ooo0o0oooooOoocoO000ooooooooo0oO00n0 PpythonO0O0OO0O0O0ODOOOOOO
00000000000 char»« 00000000 OO;00000DO0D0ODOOOOODOODOODOO
cooooooobooobooooooooOooOocOoOoOoOoOoOoboOoOoOoOoOOoOoOObOOoOobDOoOonoo
oobooobooooooboooboooobooooboooooooooboobooboooooooooog,;o
tooboooobooooboooOoooooooOoboOooboo0oOoooOooOoooDood

gobooboobobooboobobooboon:

42 050000000000



Python/CAPI D 000000 OOOO,O0000 2.7jal

*huffer 0 NULLODOOOOODOODOOOOOO0O0OO0O0O0O0OO000O0O0O0O0000O0O000000O0O
0000000000000 00000 *uffer 00000000CO0O0O0OO0O0OOOOOCOOOO
o0o00o0ooo0o0oOo0obO0booobo0bOoooooOODOon pyMen_Free() DOOOODOO
ooooo

*buffer OO0 NULL OO O OO (DODODOOOODODDODOODOOOO)ODODOOOOODOO
PyArg_ParseTuple () 000000000 0OOCOOODOOOOO *buffer_length OO OO ODODO
gboo0ooobbo0ob00ob pyArg_ParseTuple () DO00OO0O0O00DOO0OO0O0OO0OO0OO0DOOODOOO
OO0O0DOONULDOOODOOODOOOOODOOO0ODOOO0O valueErrorOOooonoooonQ

00000000 *buffer lengthDOOODO NULOOOOOOODOOODOOOOOOODOOOOOO
goooogoo

et# (D00UO00OUnicode 0000000000 O0OOO) [const char *encoding, char **buffer, int *buffer_length]
es#0000000D0O0ODOODOOOOOOOOODODODODOOOOODOODODODOODODOO
gdddooooooooooobobobobbobbboboddoooooooooo

b (00 0) [unsigned char] Python 00000000 CO unsigned char 0000000000000
00oo

B (0 0 0) [unsigned char] Python 0000 00000000000000000 CO unsigned char O
000000000000000000 23000.

h (00 0)[shortint] Python 00000 CO short int 00000000

H (00 0) [unsigned short int] Python 000000 00000000 O000000OCO unsigned short
int 0000000000000 23000

i (000)[int] PythonO0OOOO CO int 00000000

I(000)[unsignedint] Python 000000 000000000000000CO unsigned int 000
0000000000 23000.

1(000)[longint] Python 00000 CO long int 00000000

k(OOO)[unsignedlong] Python 0 000000000000 ODOOOOODOOOODOOOOO CO
unsigned long int 0000000000000 23000.

L(000)[PY_LONG_LONG] Python 00000 CO long long 0000000000000 0000
long longO (00O Windows D _int640)00000000000000000000000
0ooooo

K(OOD) [unsigned PY_LONG_LONG] Python 00 0000000000000 OODOODOOOOCOOO
00 CO unsigned long longO0O0D000O00OO0D0OOOOOODO unsigned long long
0O (D00 Windows 0 unsigned _int64 0)0000000000O00ODOOOOOOOOOOO
ooooCoOopoooo 23000,

n(000)[Py_ssize t] Python 00000000000 CO Py_ssize t 1000000000000 25
ooo.
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c(DO0100000)[char] OO0 100000000000 0O0OO PythonOODOOOO CO char0O0QOQO
oooo

£(000000)[float] Python 000000 D0O00 CO float 10000000
d(000D000) [double] Python 00O DDO0000 CO double 00000000
D(00O0O) [Py complex] Python 00O O0OO00 CO Py_complex 0000000000

o(ooooD)[PyObject*] Python 00D OO DO (DO0OODO0OO0DDOO)CO PythonOOOOOOODOO
goooooOoooOoOobOoOoocoboUoopooUoooOoUoooUOoDoooDboOogDboooo
ooobDooooooooboooooooooboboooboANULLODO0O000oO0o0oDo

0! (00O OO00) [typeobject, PyObject *] Python 00O OO0 OO CO Python 00O OOOOOOOOOO
00000 o00000000000CO0000000: 0000000 PythonOOOOOOOO
0000000O0000000000000000000000000000 (PyObject+0)CO
00000000000 PythonJ000000000000000000 TypeError0000000

0& (00 ODOO) [converter, anything] Python 00O 0000 converter 000000 COODOODOODOO
dooooooooooo:000b000oooooo @oooOo)ycodoooooOog void «
UDO0000000oOdn converter 1000 0O0O0OO0OO0OOOODOO:

status = converter (object, address);

000 object 00O0DODO0OD0 PythonOOOOOOOO address 0 PyArg Parsex () 0000 void«
0000000000 st,earus 0000O0O0O0OCOOO 1,00000000 o0o00D0O00CCOOOOOO
0000 converter 000 address 0000000000 0DOOOO0OOOOOOOOOOO

S(0O0D0)[PyStringObject ] oD 00OOO0OOOOPython D0 O0OO0OODOOOOOODODODOOOODOOO
0000000000000 O000000D000000000 TypeError00000O00O0 COOO
PyObject« 000000 ODOODOODOODOODO

U (Unicode O ) [PyUnicodeObject *] o 0000000 OPython 0000000 Unicode 00000000
0000000000000000 Unicode 0000000000000 TypeError 0000000
COO0O pyObject«+ 00000000000O000O0O

t# (00000000000 O0OO0O)[char*,int] s# 0000000000000 O0OO0DO0OODOOODOO
oboobOobobOooOooooO0oboooboobOobDO charxdOoOoooOooooOooOooOOoO
ooboooooob int00bo0oobooboobooooboooboooboooooboooooooon
ooboO0oOoooOocOooD;000000000 TypeErrord00Q000On

w(0ODOUOD0ODODOOooooooo)[char*] sO0000000D0000O0O0O0O0O0O00OODO0O0O0OO0OO
gbobooooooobooboboboboooboooobooboboboboboooooboobOoDbo
ooboooobootdw#OOOOODOOOOOOOOOOODOOODOOOOOODOOODOOO
0bobo0o;,000000000 TypeError0QgogooQong

w (0000000000 000000)[char*, Py_ssize f] s# 0000000000000 0O0OOOOO
oobodoobocobooooboooboo0oobOoOobOOo00DoO charx00OO0OO0OO0OO0OOOOOOO
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oooo0O0o00bO000b0d py_ssize_t000o00o0oooooooooooooOoobooOoOon
coobOoo0oboocooboooooooOooDO;000000000 TypeErrordd00ooonon

wx» (000000000000 000) [Py buffer] sO0O00 sx0000 wOOODOODODOODOOOOO
26000.

(items) (0O O) [matching-items] 0000000 items 0000000000000 000000O0OO
Python 00O OD0OO000OOOOCODOOODOOOD COOO temsO0000000OODOOODOOOO
gogbooboboobuooboboobooobooboobbuooobo

OOO0: PythonOODODODODO 1.52000000000000000000000000000000
ooooboooooboooodoboooogoboooogoooboobOon TypeError00oogn
ooooooooooooooboobOOoboboobOooOooOoboOooooooobooOoboOobOooboOon
oooboooooooooooooon

Python 0000000000000 PythonOOOODOOOOOOOO;000000000000000
cobodoboobodoood0 —oOoobooboodoooboooobooobooobooooooooooobooooboonod
ocoooooooOoooOooooOoooOooOoOoO@oOoocoOooOoooO0oOoDOoOoOoobOoOocooooooonoo
(downcast) OO0 D0OOO0OD —O00000O0O0O0O0OOOOOOOOO)O

coobooooooooooooooOoboobobooOooobooOooooOoboOoOooboboOoobooOooobooOoOooooDooa
ooooooooooooooon:

| Python 00 0OOO0OCOO0OO0OOOOODOCOO0ODOOO0OOOOOODOOOODODOOODOOODOOOO
0o cCOoDo0oooooooooDooooDoo00ooD0U0oD0 —0DO00oDooooooooooon
00 pyArg ParseTuple () 0OOO0 COOOOOOOOODOOOOD

: 00000000000 000000000000000;,00000000000000D000000O0O0
0000 (pyArg_ParseTuple () OO0OOOO0ODO “O000 (associated value)”) 000000000

; bobboobdbobcdbooooboooooboooooobO;oboooboobooooobOooo0oooood
coobooooobooooboooooooooboooobooo -0, 000000000000

00000000000 PythonOOOOOOODO0OOO OOO (borrowed) 00 00;000000000
goooooooooooooooooo!

000000000000 (additional argument) 000 0000000000000 0000O00O0O0O0O0OO
cobooOo;oocoobooobooooocooooooooobooooooooooOoooboobboOoDbboOoooag
coboobooooooboooobodooooooooooooooooooooOooooO;00ob000o0o0d
cooooooboooooooooooooboboOooobooOono

cbOooboboooooob0od ag00OO0oOoO0ooOoOOoobOOoOobO0oOoO0oOoO000ooooooongd
COooo0oobOoob0oobOoo0oobOOoO0oobO0O0o0O0Ooo0o0o0ng pyArg_Parsex () OOOOOO
oboooooooboboooboobooobooobooobOoboboobOooboooboOobobooDOoOg
PyArg_Parsex () DOOD0OOO0OOOO0OOODOOOOCOOOOOCOOOOCOOOOCOOOOCOOOOO
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coooogooo

int PyArg_ParseTuple
yArg— up (PyObject*args, const char*format, ...)
goooOoOoOoOoOoOoOoO0o0ooOoUoOoUUoLUUUoUULoULoUUooUoooooogooOooog
goOo0o;00D0O0D000D0O0OD0O0O0ODOOO0ODODODOOOO

int PyArg VaParse . .
yREg— (PyObJect *args, const char*format, va_listvargs)

PyArg ParseTuple () 00000000000 000000vve list0 00000000

int PyArg_ParseTupleAndKeywords . .
yRrg— P y (PyObJect*args, PyObject*kw, const  char*format,

char*keywords/[], ...)
0000000000000 oDOooo0o0o0oo0oDooDooDoooooooooooOoonoa

goboobboob;boobbooboobbooboobboob

int PyArg_VaParseTupleAndKeywords
YArg— P Y (PyObject*args, PyObject*kw,  const char*format,

char*keywords[ ], va_listvargs)
PyArg_ParseTupleAndKeywords () 0000000000 ODOOODOO vae listODOOODOO

oood
int PyArg_Parse (PyObject*args, const char*format, ...)
“0C0000”00000000000000000000O00D000000 —O00O0Oooooooao
0000000 METH_OLDARGS DU U00O0OCOOOUOOOOOOOOOUOUOOOOOUOODOOOO
godoooooobobooobuooboboobbooob oo oo ooobobouooooo
0000000000000 UUUUUUUUUOUOoUUoooooooooooooog
000000000000 UUoUUUUUUoUoUooUoUoooooooooooooooooo
int PyArg_UnpackTuple (PyObject*args, const char*name, Py_ssize_tmin, Py_ssize_tmax, ...)
0000000000 U0UU0U0UU0U0U0U0U0UL0UULUULUOUUOUUUOUUOUOUoOOOOOog
godoooboooooboboooobooooobooooboooob0od METH_VARARGS OO
0000000000000 U0ULUUUUUOUUOUdbO args0 0000, 000000000000 Qd
0000000000000 0o0000oDo00d mnd0d mexDODOOOOOO0OOOO;min0 max O
0000000000 0000000D0D0O0U000D0O0U0U00D0DOO00O00 PyObjectx 000
000000000000000,;,00000000000 argsO000000O0;0000000000
gogobbooooboboooobobboooobobbaergsbbooobbboooobbbOoOon
O;000000000000000000U00O00O00D0OOO0O0OO0UOOOOO0OO0o0O0O args
gpooobooobooooooooooobooooooooooooouo;oobooouooouooon
gdoooooooood

gogboboobobboobbiooobooobboobbioonD _weakrefdgonboooboooo
obobooooogog:

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

PyObject =*object;

PyObject xcallback = NULL;
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PyObject *result = NULL;

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

return result;

UOobO0o0dbOd pyArg UnpackTuple () DOUOODOO PyArg ParseTuple () UODOOODOOO
obood:

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

Oo0O0O0o0o0o0oo0ooooOoo22000.0000025000:00000 min0 maxO int OO
000000000000 00O006Mbit0 00 0000000000000 0D00O0O000BDODOO
oooo

PyObject* Py_BuildValue (const char*format, ...)
Return value: New reference.
PyArg_Parsex () 0OO00OOOOOCOOOOOOOOOOOOOODOOODOOOOOUOOOODO
00000000oo0ooooooooo0o0O0O0O00U0UOoUOoDOo NULLOOO00O;NULLOOOO
gddddooooogoooo

Py _Buildvalue () DOOO0OO0OOO0O0O0O0O0OO0DOCOOOOOOOOOOODOCOOOOOOOOOO
gboboooooboboboobooobobobobooobobobO0obobbUbd Noneld
goo;0bobobobooobobobooobobobooobobobobooobobDobooobo
0000oo00ooo0o0oooO00D 1000000000 oDU0U0oDoooo0oooDoDOooDooOoon
obobooooon

00000 sO s#0000000000OO0O0OO0OO0ODOD0ODO0ODODO0ODbDUOUbOOLOODOoODOoODOoDODO
gooooooobooboboboob0obobobobo0ob0o0obO0oUD py_Buildvalue() OO
goobboooobobooboboboooobbooobbbooobbbooobobbooooobobo
malloc() ODDODOOOOOO0OODODODDOOOD Py _Buildvalue() DOOOO0ODODOOOODODO
Py_Buildvalue () OOODOODO free() OODOOO0OOOODOODOODODOO

ocoooobooooooOoooOooOoOooOooOooOooooO;(@)ooooooooobooobooooboO
Python 0O OO0OO0O0O0OO0O;[0]OC0C0O0O0O0O0O0O0O0COOOOCOO

OoooooooOoO(s#0000C0CO0O0000O0O0O0)00O0OOOCCOOOOOOOOOOOOO
oooooooobooooboooooOooooooooboooboboooooooooooOon

s(O000)[char* ]l nullO0O0D00 COOOO0O PythonOOODOODOOOOOODO COOOOO
OO0 NULLOOOO NoneOOOGOOO

s#(0000)[char*,int] C0OODD0D00000 Python0OOOODDODO0000O0 COODODODO
000 NULLOOOOOODOO000O NoneOODODOOO

z (0000000 None) [char*] sO000000
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z4 (0000000 None) [char*,int] s# 000000

u (Unicode O ) [Py_UNICODE *] null 0 00O O Unicode (UCS-2000 UCS-4) 000000000
0 Python 0000000000000 Unicode 000000000 NULLOOOO None OO O
oooQ

u# (Unicode O) [Py _UNICODE *, int] null 0 000 O Unicode (UCS-2 000 UCS-4)000000
000000000 Python 0O OO0O0O0O000000 Unicode 000000000 NULLODO
000000000 NoneOOOOOO

i(00O0)[if] 000 CO int O Python D0 DO0DO0O0O0DOOOO

p(DOO)[char] i000000000 CO charO Python 000000000000 0000
h(0DO)[shortint] 00D CO short intO Python D0 0O0DO0DO0OOD0DO0DO
1(0D0O0)[longint] CO long int O Python DOOODCOOOODOOOODO

B (00ODO) [unsigned char] CO unsigned chard Python0OOOO0O00OO00O00O0O0OO0O

H (O OO) [unsigned shortint] CO unsigned short int 0O PythonO0OOO0O0OO0O0OO0OOOODO
ood

I1(000/0000) [unsignedint] C O unsigned int O Python 000 000000000000
00 sys.maxint 00000000000000000000000

k (000/0000) [unsigned long] C O unsigned long O Python 0000000000000
0000 sys.maxint 00000000000000000000000

L(0O000)[PY_LONG_LONG] CO long long O Python 0000000000000 O0O0O0
long long000000000000000000000000O0OO

K(OODO)[unsigned PY_LONG_LONG] C O unsigned long long O Python DO 0000
O0000000oogD long longUOOOO0OOO0OOOODOODOODOOOOOOODOODODO

n (0000)[Py_ssize ] CO unsigned long O Python OO O0O0D0ODO0O00DOO0O0O0OOOO
OO00oOoO0OobDoOoOoboooooo2s5000.

c(O0100000)[char] D0ODOOO0O0OO CO int 0000 10 PythonOOOOOODOOODO
ooooooo

d(000000) [double] CO double D Python 00O 00000000000
f(Ooooon)[flatl 000000
D(0000)[Py_complex*] CO Py _complex D000 Python 00000000000

o(oooOO)[PyObject*] Python 0000000000000 OOOD (00000000000
10000000000)00000000000 NULLOOOOO0O0000000000000
0000000000000000000000000000000000000000000
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0000000 py_Buildvalue () O NULLODOOODODO py_Buildvalue () ODOOO0OO
0000000000000 0D00000D00 SsystemError 00000000

s(00D0000)[PyObject*] oODOOOOO

N(DODOOOO)[PyObject*] o0000000000000O0O0000O0O00000O0O0O0OO0O0O
00000000000000000000000000000000000000000000
00000000000

0& (0 OO0 0O0OD) [converter, anything] anything O converter 000000 Python 0O 000000
O0DO00D0O0000d anything (void «»000000CODOO0OOCOOO)O00DO0O0OOOOO
O00”’00070000000000000000000NULLOODOOCO0O0O0O0O0O0O0O0O0O
aoono

(items) (0DOO0O) [matching-items] COODO0OO0O00DO0OOOOOOOOOD PythonOOOOO
oooood

[items] (0O OO)[matching-items] COOOO0O0O0O0OOOO0OODO0OODOOOOO PythonOOOODO
oooood

{items} (0O O) [matching-items] COOO0OODO0O0OO0OO PythonODOODOOODDOODODOOODOO
0000 cCcOO0U0booOoUOooodOoDbDoUOUoooUoUoDboooooog

OOO0OOOOOO0O0OOO0O0O0O0O0000 systemError 00000000 NULLOOOODOO

PyObject* Py_VaBuildValue (const char*format, va_listvargs)
Py_Buildvalue () 000000000000 OOO0OOO va listOOOO0O0OOOO

5.7 00000 0O0OODODO

goboobooobobooboobooooba

int PyOS_snprint £ (char*str, size_tsize, const char*format, ...)
000000 format 000000000 size00000000000O st 000000 0Unix man
page 0 snprintf(2) 0000000000

int PyOS_vsnprint £ (char*str, size_tsize, const char*format, va_listva)
000000 format 000000000 veODO size000000DOD0OODO ser 0O0D0ODODOO
Unix man page 0 vsnprintf(2) 0000000000

PyOS_snprintf () O PyOS_vsnprintf () 000 CODODOODO snprintf () O vsnprintf () O
Jdd0d0o0o0o0o0o0ooooooooboObObOocoO0oo0oo00oo0ooooooooooooooDoooon
ooooooono

000000000000000D0 str¥f*size-11000 7\0" OD0DD0O0O0O0OOOO0O0OO(GrOOOO 7\0’
0000)sizez0000D0O0OO0ODOOODOODO0OSstr != NULL, size > 0, format != NULLOODOO
ooad

5.7. D0ODOOOUDOOOO 49



Python/CAPIC 0000000 OOO,0000 2.7jal

OO0 vsnprintf () O000000O00O0OCO0O0O0O0O0O0O0O0OO0OOO0OO00OOCOOO0O0OA0 sized
5120000000000000000 Python O Py_FatalError O abort 0 O OO

The return value (7v) for these functions should be interpreted as follows: DO OO OOOOOO (mv)yDOOOO
dd0d00o0O0oUoogogg:

* 0 <=rv < sizeOOOOOOODOOODOOODO@MOO ser¥/*v]OO00O’\0" ODODOO)nwODOO

sr 00 000on

*rv >= sizeOUOOOOOOOOOOOOCOOO0OOCOOOOOOOOO xrv + 100000000

OO0ODO0D0OD0OO0OD str¥f*size-110 7\0" OO0

erv < 000000000O0DOOOCDOOOOO000000O00 strf*size-110 7\07 0000 str

gobooboboobooboooboboobooobobooboobbooboobo

000000 lecale 0000000000000 OO0DODOOOOO

double PyOS_string_to_double (const char*s, char**endptr, PyObject*overflow_exception)

000 sO doubleOO0OOO0OOOO0O0O0O0OCOO PythonOOOOOOOO0ODOOOOOODOOO
00000 Python O float () OO0OOO0O0OOOCOOOOOODOOOOOOOO0OsOOOOOO
coooooooboooboooooooooocOoOooOoO00ooOooOooboOoO0obooOoOoOoooOobOooon

endptr 0 NULLOOOODOODODOOOOOOooOOoOOOOOoOoOoobbbooooooooobobog
00000000000 -1.00000 ValweErrorOOOOOOOO

endptr 0 NULLOOOODODOODOOODOOO0OO0OOOOO0ODOOOO »endptr00000000O00OOOO
gooooobooooboboooobobo0oboboob0o0ob0o00obUobO00n «endptr
OOO0OCOOD0ODOO0O00D0 ValueErrorODO0OO0DOO-1.0000000

sOfloat00 000000000 OODODDOODOODOOOOUO(@OUODOD "les00"ODOOOUOOOQ
00000000D0000)overflow_exception NULLOO Py HUGE_VALOOOODOOO
O000000000000 overflow_exceptionU PythonOOOODOOOOOCOOOOOOO
obobobobooooooboobd-1.o00D00D0OD0OD0ODOOOO *endptrdgnog
00O0o00o00o0obDooobO0obobooooooooo

O000O000oooooo0ooco000dO0 (@O0 outof-memory 000)0O0O0O0O PythonOOOOO
OooC0C -1.o00000000000O0270000.

double PyOS_ascii_strtod (const char*nptr, char**endptr)

0000 doubleJOO0OOO0OO0O0O0O0O00OOCIocale0 000 COOO strtod() DOOOOOO
OOOOCOOOOOO0oOO0OO0oOOoO0oo0oOooOoOOodblecale00OOOoOoOOOOOODOOO

PyOS_ascii_strtod() OOOO0OO0O0OO0O0O0O0O0O0OCOO0CODOOOOOOOOOOO0OO0OOOC
ooooooobooooooocooobooon

OO0 Unixmanpage 0 strtod(2) O0OOOO0OOO0OO0O00O00O0O0OO024000.00000 270
Ud:0000 pyOS_string_to_double() DOOOODODOODO
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char* PyOS_ascii_ formatd (char*buffer, size_tbuf_len, const char*format, doubled)
double D .’ 00O0OD0ODO0OOCOOCOOOOOOUOOOOOformat 000000000 OODOOO
Oprintf () O00O0O0O0OO0OODOOOOOOODOODOOO "e",'E","£",'F','g’,’G' 000

0000000 0DOO0O0O0O00CO00O uffer000000CO0OOOOOCOONULLOOOOO
00024000.0000027000:00000 Python2.70 3.100000000000000
PyOS_double_to_string() DOOOOOOOO

char* PyOS_double_to_string (doubleval, charformat_code, intprecision, intflags, int*ptype)
doubleval 000 0OQOQO format_code, precision, lags 00 0000000000000

format_code O "e’,'E','£/,'F', g/, 'G', 'y O0O0O0OO0OO0OOOOCOOOO'x OODOO
precision] 000 0000000000000 O0'x O0O0O0OOC0OO0O0OO0OO0O0O repr() 00O
goboooobooboo

flags 0 000 Py DTSF _SIGN, Py DTSF ADD_DOT_0, Py DTSF ALT 00000 orOOOODOO
ooo

Py DTSF SIGNOO valOOODOOOODOOODODOOOOOOOOOOOOOCOOODOO
Py DTSF ADD_DOT oO0OOOCOCOOOOCOOOOOOOO0O0O00o00ooo

Py DTSF_ALT O “alternate” 0 00000000000 OOOOOOODOOODOO
PyOS_snprintf () O "#" 000000000000

pype 0 NULLOOOOOO vw/OOOODOOOONaNOOOUOOOOOOUOPy_DTST_FINITE,
Py DTST INFINITE, Py_DTST NAN OOOOOO0OO0000000

0000000000000 O0000 uffer 0000000000 DOOOO0OODOCO NULLOOOO
OO000O0O0O00D0OO0O0O0D pyMem_Free() OOOOODOOODOOOODOOODOOOO270O
go.

double PyOS_ascii_atof (const char*nprr)
00000 locale 0000000 doubleOODOODOOO

OO0 Unixmanpage D atof(2) O0O000O0O0O0ODOOOCOOOO24000.00000 3100
O:0000 PyOS_string_to_double () DODODOOOOOO

char* PyOS_stricmp (char*s/, char*s2)
000/000000000000000000/000000000000 stremp () OOOOO0O
oo00ooooogo2e6000.

char* PyOS_strnicmp (char*s/, char*s2, Py_ssize_t size)
000/0000000000UL0U0UUOUL/00000000oudg strnemp () DOO0O0OO
Oo0o0ooooooo226000.
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58 0O00OOoOoOng

PyObject* PyEval_GetBuiltins ()
goboooboooboboobooobboobooboobbooboobbooboobboobOoo
oo0o0ooooO0o0ooooooooo

PyObject* PyEval_GetLocals ()
ooo0oooo0o0ooo00ooo00oooo0oooo0oooOo0o NULLODOOOOD

PyObject* PyEval_GetGlobals ()
ooo0oooo0o0ooo00ooo00oooo0ooo0ooooOoo0o NULLODOOOOD

PyFrameObject* PyEval_GetFrame ()
O00o000O00o0o00oO0o0o00oO0o0o0o0O0o00o0oO0o0o0ooo0oo0oo NULLOODOOOO

int PyFrame_GetLineNumber (PyFrameObject*frame)
frame 0000000000000 OOOOO

int PyEval_GetRestricted ()
00O00O000o0oooOoOO0obOO0bDO0bOOo0Cc0OOO0oOOoDOO0ObOObOObOO0OOoOoOoOoOoOoOODO
goono

const char* PyEval_GetFuncName
yRvat v (PyObject*func)
funcO OO0O0DOO00O0OO0DODO0O0OO0OODO0ODOOOODOO0ODODOOOOOO funceODODO
oooo
const char* PyEval_GetFuncDesc .
¥ - (PyObject*func)
Sunc0DOOODOOOOOOOOO (descriptionstring) 000 0000000000000 OOODOO
OO0 “0”,” constructor”, ” instance”, ” object” 0 0 0 PyEval_GetFuncName () 0O00O0OODO0OO

funcOOODODOODODO

59 codec0 000000 ODOOOO

int PyCodec_Register . .
y —Reg (PyObJect*search _function)

OO0 codecOODODOODOOOOOO

oobbbO000DbD encodingsdgogoooOooooooobbOOoOoOooODbOOOoOo
goboobobooboooboo

int PyCodec_KnownEncoding (const char*encoding)
encoding 000000000 codecO000O00DDOO0OODOOO 10 0000000

PyObject* PyCodec_Encode . .
P ¥ - (PyObJect*object, const char*encoding, const char*errors)

000 codec O OO DO encode API.
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encoding 00 0000000000000 000O0O0 object 0000000000 0O0O0O0OOOOO
OO0 errors000000Oerrors0 NULLOOOOOOOOOOOO codecOOO0OO0O0OOOOO
oboboboooooboobob0obO0obobbUbO LoockupError JO0gnoonoon

PyObject* PyCodec_Decode . . , .
vl Y - <PyObject*0bject, const char*encoding, const char*errors)

000 codec O OO DO dencode API.

encoding 000000000000 O000O0O0CO ohject00O0O000O0O0DOOOOOODOOOOO
Oerrors000000Oerrors 0 NULLOOOOOOOOOOOO codecO0DOOO0OOODOODOOO
0000000000000 000000000 LookupErrordd0Ooooon

591 000O0O0OO API

00000000000 encoding 0000000000000 0O0O0O0O0OO00ODOOODOOOOOBOOOO
OO00o0O0o00obOo0o0obo0o0o00D0OO00 RKeyErroxr 00000 NULLOOOODODO

PyObject* PyCodec_Encoder (const char*encoding)
encoding0 00 0000000000O0O

PyObject* PyCodec_Decoder (const char*encoding)
encoding 0000000000000

PyObject* PyCodec_IncrementalEncoder (const char*encoding, const char*errors)

encoding 0 IncrementalEncoder 000000000000

PyObject* PyCodec_IncrementalDecoder (const char*encoding, const char*errors)

encoding 0 IncrementalDecoder 000000000000

PyObject* PyCodec_StreamReader (const char*encoding, PyObject*stream, const char*errors)
encoding 1 StreamReader 0000000000000

PyObject* PyCodec_StreamWriter (const char*encoding, PyObject*stream, const char*errors)
encoding ] StreamWriter 00000000000 OO

5.9.2 Unicode DO OO OOOOooooo API

int PyCodec_RegisterError (const char*name, PyObject*error)
0000000000000000000 errord name 000000000000 0OOOOOOO
0oooooooooDooooooOo/00o0o00ooooooooooooooooooooo/a
00000000000 name 0000000000000 OOOO

0000000 100000000 UnicodeEncodeError, UnicodeDecodeError,
UnicodeTranslateError 000000 DO0OO0OOODOOOODODOOODOOOOODOOOO
o00od0oo0ooo0o0oDO0o0o0oDoO0oOoU0oO0oDoDU0ooOOoooOU0DoOooOOooDoOo@oOon
OO0OQ0C0OOO0O0OOoOoOooOooOo UnicodeOOOOOOODO O000000000O0)000O0OOOO
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0000000000000200000000000000000000encode/decode 50000
cobooOoooboooobooboboooobooooooo

ooooooobooooon -1000000

PyObject* PyCodec_LookupError (const char*name)
name 00 0000000000000000O00OOO000O00O0O0O0DOOO0O0OOO0O0O NULLO
0000000 “tict"0000000OC00OOOO0OOOOO0ODOOOOO

PyObject* PyCodec_StrictErrors (
excOOOODDODODOODODOOO

PyObject*exc)

PyObject* PyCodec_IgnoreErrors (PyObject*exc)

unicode 00000000000 OCOOCOOOOOOO

PyObject* PyCod Repl E .
yObject* PyCodec_ReplaceErrors (PyObject*exc)

unicode 0000 ? 0 U+FFFDOOOOOCOODO

PyObject* PyCodec_XMLCharRefReplaceErrors ( )
PyObject*exc)

unicodeencode D000 XMLOOOOOOOOOOOO

PyObject* PyCodec_BackslashReplaceErrors ( .
PyObject*exc)

unicodeencode 000000000000 OOOODO (\x,\u,\U)OODOODOOOO
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060

OoDoOoOOoOO0oOoOO0O0OO00O (abstract
objects layer)

0000000000000 0o0oo0ooooDooDooDg PythonOOODOODOOODOOO@ODOO
cooooooooooooo)boooo0oooOoUOOoU0bOoOobOoOoOoOo0OoOoOoobDboOoDbboOoDbog
00000000000 000000D pythonOOOODOOOODODOODOOOO

O0o0Oo0ob0Od pyList New() DOOODOOOONULLODOOOOOODOOOODOOODOODO
gobooboobobooboobooobuooboobboobooo

6.1 0000000000 (object protocol)

int PyObject_Print
yobject Print (, )\ icct*o, FILE*fp, intflags)
000000 e0OUIDODO fp0OOIDODODDOUODOD -1000000 flagsOOOOOOoOOO
0000000000000 00000000D0D00000000D0d00OOn Py _PRINT_RAW
Ugb; 0000000000 b0bU00 repr() U0ODDOO str()y DOODODDOODLDUOODODOOO
ooo

int PyObject_HasAttr . .
y=RJ - (PyObJect*o, PyObject*attr_name)
o000 attrname 000000 10000000000 00000 OO0OOOOOO Python OO
hasattr (o, attr_name) 0000000000 OOO0OOOOO0O

int PyObject_HasAttrStri .

! ybbject_Has o rlng(PyObJect*o, const char*attr_name)

o000 attrname 000000 10000000000 0O0OOD0OUOOOOODOOO Python OO

hasattr (o, attr_name) U00OU0OO0OOOO0OOOOOOOOOO

PyObject* PyObject_GetAtt
yobjeetn FyPhject_te r(PyObject"‘o, PyObject*attr_name)

Return value: New reference.
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OO0O0Q0OO0 oD0O0ODOO attrname 00 0000000000000 OOOOOOOOOOO NULL
00000000000 PythonOO o.attr_name 000000

PyObject* PyObject_GetAttrString (Py Object*o, const char*artr_name)
Return value: New reference.
000000 oODOODOO attrname 0000000000 DOODOOODOOODOOODODO NULL
O0O00OQ0OO0O0OQ0O0OO0OO PythonOO o.attr_name 000000

PyObject* PyObject_GenericGetAttr(Py Object*o, PyObject*name)
O0000000000 typeJOODOOODO tp_getattro0 00000000 OOOOODOOO
doo0o0oooooooodooooo MROOODODODOODODODOODOODODODODODODOOODOODOO
O__dict_ (0OO0OO0)000OQ0U00OO0OOODOOUOOOOOOdescriptors000000C0O0O0OOO
gobobooobboobbooobboobobuooobbbooob bbb uoobbUoooo
0d0dd0ooooooonod AttributeErrorddgdogogogg

int PYObjeCt_SetAttr(PyObjcct*o, PyObject*attr_name, PyObject*v)
dodddd e artr_name DO D OODOO0OOOyOODODOODODOODOODD -100000000
000 PythonOO o.attr_name = vOOOOOO

intPyObject_SetAttrString (PyObject*o, const char*attr_name, PyObject*v)
OO0O0000 o0 attrname 0000000000 vyOOOOOOODODODODD -100000000O
000 PythonOO o.attr_name = vOQOQOOOO

int PyObject_GenericSetALr (L .. \w, pyObject*name, PyObicct*value)
gobbooobbodbOwype 000000 tp_setattrod 0000000000 DOOO0OODOOO
gooooooooMROOOOOOOOOOOCOOOOOOOOOOOUOOODOOOOOOOOOOO
0o0000o000o0o0o00oooU0oooU0oooU0O0ooU0ooOo0UOoDODOoUODDODOUOODOO
_dict_ (0DOOD)ODODOODOODODODODODOOO AttributeError000000 -10
goooo

int Pyobject_DelAttr (PyObject*o, PyObject*attr_name)

000000 o0 atr_name 0000000000000 0OODOOOO -100000000D00OO

Python OO del o.attr_nameO00O0OO0OO

int PyObject_DelAttrStrin
y&oJ - g (PyObject*o, const char*attr_name)

dodddd el attrname 0000000000000 0OO0O0O0O0O -10000000000O0
Python 00 del o.attr_name 000000

PyObject” PyObject_RichCompare (, .\ . ../ pyObject*o2, intopid)
Return value: New reference.
0l 0 020 opid 0000000000000 0000 opid O Py_LT, Py_LE, Py_EQ, Py_NE,
Py GT,000 Py_GE,0000000000O0O0O0O0O0O0O0O0O <, <=,==,!'=>000>>=0000
O0O000000 PythonOO ol op 0200000 opD opidD000000O0OOOCOOOOOO
0ooooooooboooboo NULLODOOoooo
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int PyObject_RichC Bool . . . .
it FyBbject_Rich-ompareBoo (PyObJect*ol,PyObject*OZ, intopid )
ol 0 o020 opid 000000000000 O0OOODO opid0 Py_LT, Py_LE, Py_EQ, Py_NE,

Py GT, 000 Py GE,000O0O0O0O0OO0OODODOOOODODOO <, <===,!=>000 >>=000
0oooooooUdopooo0 1000000 o000 U0UDDODU0O0 -1 0000UOO0DO0DOOO
PythonO O ol op o200000 opU opidD0000O0OOOOOO

O00: ol0020000000000000000 PyObject_RichCompareBool () O Py_EQOOO
o0 1gggdg py NEOODOOO oODO0oogd

int PyObject_Cm
it EyEhyect— p(PyObject*ol,PyObject*oZ, int*result)

0l0 0200000000000000/000000000000000000000000 o2
000000000000 0000 reswf 000000000000 -1000000 Python O
result = cmp(ol, 02) 000OOOO

int PyObject_Compare (, . 1%p1, PyObject*02)

0l0 020000000000000 0/ 000000000000000000000000 o2
0000000000000000 resuf 000000000000 -1 000000 Python O

result = cmp(ol, o2) UO0OO0OOO0OOODOODOOOOOOOOOCOOODOOOOOOOOO

O0000000;PyErr_Occurred() D0O00OD0OODOOOOOODOOOOPython O cmp (01,
o2) DOOOODO

PyObject* PyObject_R .
¥ yEhJect~ epr(PyObJect"‘o)
Return value: New reference.

o0000D0OOOO0ODOOUO0ODOOOO0ODOOOOUODOOOODOO NULLOOODOOOPythonOd
repr (o) 0000000000000 O0O00OO repr() O0D00OODOOODOOOOOODODODODDO
PyObject* PyObject_Str (

PyObject*o)
Return value: New reference.

o0000000DODODOOUOOODODOODOOOOOOUODOOOOO NULLOODOOODOPython
Ustr(o) UOODOOODODOODDOODOOD str() Uprint0d0b000noooonOOn

PyObject* PyObject_Byt
yObject” PyObject_Bytes (i, 1o i%0)

o0000000bytesDODODO0D0ODOO0D2x00000 PyObject_Str() 000OD0O0DOOO
PyObject* PyObject_Unicode (

PyObject*o)
Return value: New reference.

o0 Unicode 0000000000000 O0D0OO Unicorde 0000000000000 NULLOO

OO0O0O0O PythonO unicode (o) 00000000000 O0O0O0O0OO unicode() DO0O0O0O0O0O
goooo

int PyObject_IsInst . .
yEhject_2sins ance(PyObJect*inst, PyObject*cls)
inst0 cls000000000 ¢sO000000O0O00DO0O0OOOODO -100000000000 00

oooo0ooO00ooOoOob -100obo00oo00oo0ood0 esOO0OOODOOODOOOOOOO
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0000000000PyObject_TIsInstance() Oinstd cks 000000 1000000 clsO
0O00ooO00o0O0o0bD0 esO0000ODOO0OO0OO0O0ODOOOOOO0ODOOUODOOODODOOODOOO
00000o00o0O0o0o0o0b0 10000000 100b0bOobOOob0DOo0 oObOOUDOD dnstD O
goOo0oOoOoOoOoOoOoODOO0 csODDOODDODODOOOOOOOO0OOOOOOONOOOOOOoOg
mst00 __class. 00000000O0O0DODO —OO0O00O00 __class_ 000000 elsOO0O
0o000o0ooooU0UooooooU0oooooooooooooOoooo 2100000000 220
ob:00b0bobobboooobooboobobobo.

cooooooboooooooooooOoobOboOooOooOooooOoboOoOoObo0ooboboOooobooOoOoOoooOoa
ooooooobooooboboob a0 BOOOOOODOOOOOOOO BOAOOOODOOODOOCOO
BOAOUOOOOOOODOOOODODO (nherit)y 0000000000000 0O00O0OO0O0OOOOOOOO
ooooooooooO0OooooOoooOoOooooOoOooO0O0oooOooOoOo0oO0O0BbOAOOOOODOODOOO
OO00000AD BOODODOOOD pyObject_IsSubclass () OO00D0OOOO0OD AOOD BOODOO
00000000 BO_bases_ 0000000000 (depth-firstsearch) 0 ADDOOOO0 —O0000O
00 _bases__ UO0OU0bO0bOO0bOO0oO0OO0OO0OOO0OOOOO0OOODOODOOOOOOOOOOO

int PyObject_IsSubclass (

PyObject*derived, PyObject*cls)
000 derivedd cls0000000O0O ¢s000000DOO0OD 100000D000O0DOCODOCO OO

0000000000000 -1000000 ¢s000000000000csO00D0DO0O0000OO0O
coooboooooocobooooooobooooooOooOooobooOooobOboOoooboO1b000b00O00 1
OO00O00000000 0000000 derived 000 cs0000000000O0O0O0OO0O0O0O (O
gcooooo)ooooooooooooooooboopooooooboooboo 210000000
023000:000 PythonOOOO0OOOOOODODOODODOODOODODODOODOOODOOOOO.

int PyCallable_Check (

PyObject*o)
gobodobobbobboobOo0obOo0obOo0obLbOOobLObOo0obOo0obboOobLbobOboobOoon

ool1b00000o000ooo0dgb obduobboooboooooooooobooooog

PyObject* PyObject_Call (

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

0000000 Python OO ODOOO callable_object 000000000000 argsO0OODOO
OO000000000 (mamedargument) kw 00000000000 DOOOOOOODOOOOOOO
O0 kwO NULLOODOOOODOOOargsO NULLODOOOODOOOOOOOODOOOOO
goooobboooogooooobbb oo oooooooooboogd
O0000 NULLOOOUODOO Python 00O apply(callable_object, args, kw) O0OOO
callable_object (xargs, *+kw) 00000000000 22000.

PyObject* PyObject_CallObject (

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

O0O0O0000 Python 00O OO0 callable_object 000000000000 args0 OO0
0000000 O0D0D0DD0O0000000 argsO NULLODODDODOOOOOODOODOOOO
00000000o0ooDoo0o0o0000oooo0oooo0o0O0 NULLOOOOODO Python OO
apply (callable_object, args) UOOO callable_object (xargs) DOOOO0O
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PyObject* PyObjeCt_callFunCtion(PyObject*callable, char*format, ...)
Return value: New reference.
0000000 Python 000000 callable_object 000000 COODDDODODOOODOODOO
CO00 py_Buildvalue() 0O0OO0OOODOOOOQODOUOODOOOOCDOOOOO formatr O NULL
goooobbobbooooogooouobbob bbb bbb oo ooooobo
0000000000000 0 NULLOOOOOOPython 00 apply(callable, args) O
00 callable(xargs) DO0O0O0O00O0O0DO00O0 PyObject xargsU0OOO0OO0OO0OOOOO
PyObject_CallFunctionObJjArgs () 000000 OOOOOOOOOOOOOOOODODO

PyObject” PyObject_CallMethod (PyObject*o, char*method, char*format, ...)
Return value: New reference.
000000 o0 method DO OODDOOOUOOD0ODOOOODODOO COODDODOUOODODOOOODOCO
0d00d0o0b0oob0oOobOod py_Buildvalue () UO0DO0O0DOOOOOOOOOOOOOOOO
format 0 NULLODOOOUOOOOODOOOOOUOOOOOOUOODOOOOOOODODOOOOODOOO
0000000000 00000000 NULLOOOOOQOPythondO o.method(args) OOOO
00000 PyObject ~argsU0O0OO0D0OO0DOODO PyObject_CallMethodObjArgs ()
oo oooooooboboboon

PyObject* PyObjeCt_callFunCtionObjArgs(PyObject*callable, . NULL)
Return value: New reference.
OO000O0O0O0 Python OO OO OO callable_object 000000 PyObject«x DOOOODOOOO
0000o0ooooUoooANULLODO0000000D00O0O00ooOooooooooooooDooog
000000o0doooooooooooooo NULLOOOODODOOoOooOo 22000.

PyObject* PyObject_CallMethodOij-\rgs(Py Object*o, PyObject*name, ..., NULL)
Return value: New reference.
O00C0UD o00UDOO0OUDOOODOOODODOUOOCOOO PythonOOOOODOOODO name 00O
0O000D0000 pyObject« 000000000 0O0O0O.O00ODODODOONULLODODOOOOO
oo0o0ooo0ooooU0ooooU0OoooU00oooUoooUooooooDoOoUooooUDoDoOO
NULLOOOOOOODOOOO22000.

long PyObject_Hash (PyObject*o)
000000 o0QOCOOODODODDOODOOOOOOOOO -1000000 PythonOO hash (o)
googogo

long PyObject_HashNotImplemented (Py Object*o)
type(o) UO0O0ODOODDOOOODOOONO TypeError 00 000-1 00000000000
tp_hash 00 0000000000000 00000000O0O typeOOOOOODOOOOOOOO
0oo0o0ooooooooooooooooo226000.

int PyObject_IsTrue (PyObject*o)
o0000O0O00ODOO0ODODOOO0 10000D00O0DOOO0 oODOODODOd PythonODO not not o
oooo0o0o0oooog -1oooooo
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int PyObject_Not ( )
PyObject*o)

o000000ODODOODOOUOO0D ODODDOOOOOUOUOUOOD 1000000 PythonOO not oO0O
oo -tgogoood

PyObject* PyObject_T

yobjeetr EyOhJect— ype(PyObject*o)
Return value: New reference.
o0ONULLOOUOUOOUOOOOOOO 0000000000000 000000O0OO00O0OO0OOOO
000 SystemError 00000 NULLOODODOOO PythonODO type (o) OODOOODO OOOO
OoooooooooooUooooooo0oooooooooooooooOoooooooooOg
O0000O0D0OQO pyTypeObject+ 00000000 DOODODO o->0b_type0O0OOOOOOOO
gooooooo

int PyObject_T Check

it FyPhbject_typethec (PyObjeCt*o, PyTypeObject*type)
000000 o000 wped ype OO0 DOUODOODOODOODODOOOODOOODOOOODOODODO NULL
O0ooCoOo0obOOooooooo22000.

Py_ssize_t PyObject_L th

v .Z_ yEbject_heng (PyObject*o)

Py_ssize_t PyObject_Size (PyObject*o)
o0 I0O0OOOOOODOOUOOOD oUDDUOODOOUODODOUODLDDLUOUOODDbDUODDOOUOOD
Oo000ooo0ooo00ooooo0o0oopoooo0o0Uoooo0O0 -1000000 Python OO
len(o) ODOOODODDOODDO25000:0000000000 int0D0OD0DODODODOOO
0oooooebitD 0000000000000 0ODOD00OD0O0OD0ODOO00OO0OOOoOOn

PyObject* PyObject_GetIt

yObject” PyObject _GetItem(y, . .ccixo, PyObject¥key)
Return value: New reference.
O00O0000000O0kyOOOOD oUOQDOOO0OOOUOOOONULLOODODOOO PythonOO
olkeyl] ODOOOOO

int PyObject_SetIt

IntPyobject_SetItem(, i icct*o, PyObject#key, PyObject*)
000000 kyOOvOOOOODDOOODOODOOO -1000000 PythonOO o[key] = vO
googd

int PyObject_DelItem ) .
y&RJ - (PyObJect*o, PyObject*key)
O0D00O0O0 o000 kyOOODOODOOUODODOODOODODOOODOO -1000000 Python OO
del o[key] 00OOODO

int PyObject_AsFileD ipt

int PyObject_AsFileDescrip or(PyObject*o)
Python OO O OOODOOCOOODOOCOOOOOCOOOOOOODOOOODOODOODODOODOOOO
000000 @) 0ooDoooooooooooo fileno() O0DODODOOOOODOOO;0O0
00 fileno() UO0OODOOODODOODOUODOODOODDODODDOODDOODOODbOODO
godddd -10ogogda

PyObject* PyObject_Di

yobee ybhject lr(PyObject*o)
Return value: New reference.

00000 PythonODO dir(o) OODOODODOOODOOOOOO0O0O0O0O00O0OOOOOOODOOO
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000(@O00000000)00000000000000 NULLOOOOOOO0O0OO NULLOOO
OOPythonODOODO dir() OOOO00O0O0OOODODOOCOOOOO0OOO;00D00D0D0O0OOOOOO
0000000000 NULLOODOODOOPyErr _Occurred() OOOOODOO
PyObject* PyObject_GetIter (PyObject*o)
Return value: New reference.
Python OO iter (o) 00000000 OCOCODOCOOCOOOOODOODOODOOOOOOOOOOO
oo oo oo ooobboooon

OOOO0OD0O00O TypeError 00000 NULLODODODODO

6.2 00000000 (number protocol)

int PyNumber_Check ( .
PyObject*o)
000000 o00I0D0DODOODUOODOOODODOOD 100000000 0D0DOOO0DOOOOOd

dddoooooooooooboboon
PyObject* PyNumber_Add
yObject” PyNumber Add (e 01, PyObject*02)
Return value: New reference.
OOOCOCOol0 0200000000000 0OUOOOONULLODODODO PythonOO 01 + 020
goooo
PyObject* PyNumb Subt t
yObject” PyNumber _Subtract (, . i*ol, PyObject*02)
Return value: New reference.
00000 ol00 020000000000000000 NULLODODOOODO PythonOO o1 - o2
oooooo
PyObject* PyNumb Multipl . .
yLooJeetm Y erSuitipLy (PyObject*ol, PyObject*02)
Return value: New reference.
00000 el0020000000000000000 NULLOODOOOO PythonOO ol * 020
goooo
PyObject* PyNumb Divid ) )
¥ ¥ er_bivice (PyObject*ol, PyObject*02)
Return value: New reference.
00000 e/0020000000000,00000 NULLOOOOOO PythonOO o1 / 020
ooooo
PyObject* PyNumber_FloorDivide . .
e ¥ - v (PyObJect*ol, PyObject*02)
Return value: New reference.
000000l 0o200000000000000000O0NULLODOODOD “0O000”0000
ooooooOooooooog22000.
PyObject* PyNumb T Divid
yObject” PyNumber_Truebivide (, .o i#o1, PyObject*02)
Return value: New reference.
0000000000 el0020000000000000O0O0O (reasonable approximation) 0 0 OO
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OoOoooANULLOOOOO00DOOOOO020000000000000000000D00O00O0
00000 “000”0d00bo000U00ooDooooo0U0oooDooOo0oooooooOg
000000oo0oooooooooooooooooooooo 22000.
PyObject* PyNumber_R ind
yObject” PyNumber_Remainder (, . .. i#o1, PyObject*02)

Return value: New reference.

OOO0OC0OQOol0 0200000000000 0OUOOONULLODODODOO PythonOO 01 & 020

goood
PyObject* PyNumb. Di d
yObject” PyNumber_Divmod (, .. (01, PyObject*o2)

Return value: New reference.

OO0000O0 divmod() 0000000 ODOOOUODOO NULLOUODOOODO Python OO

divmod(ol, o2) O0OOOOO
PyObject* PyNumber_P
yObject” PyNumber _Power (, .. i*o1, PyObject*o2, PyObject*o3)

Return value: New reference.

O0O000OD0 pow() DOOOOODOOOUOOOODOO NULLOOOOOOPython OO pow(ol,

02, 03)0000003000000000 30000000000 Py_NoneOOOOOoOoQO

(30 NULLOOOOOODOOODODODO0DO00O0O0Oo0o0ooooooo)o
PyObject* PyNumber_Negat i
yObjec y! er_Nega lve(PyObject*o)

Return value: New reference.

OO0O0OQ0 o0O0O0OO0OODOOOOOOOOONULLOOOODOO PythonODO -ocOOOOOO
PyObject* PyNumb Positi
yObject* Py er_Posi lve(PyObject*o)

Return value: New reference.

00000 o000D0O0D0O0O NULLODOODOO PythonOO +o000000
PyObject* PyNumber_Absolut
yObjec y! er_Absolu e(PyObject*o)

Return value: New reference.

OOO0O0 o0O0OOCOCOCOOOODOOONULLOODODODODO PythonODO abs (o) DOOOOO
PyObject* PyNumb I t
yObjec y! er_Inver (PyObject*o)

Return value: New reference.

00000 oO000ODOODODO (bitwisenegation) 100000000 NULLOOOODO O Python OO

~o0O0OODDODO
PyObject* PyNumb Lshift ) )
¥ ¥ er_hsht (PyOb]ect*ol,PyObJect*OZ)

Return value: New reference.

00000 e/l002000000000000000000O00 NULLOOODOOO PythonODO ol

<< 02000000
PyObject* PyNumb Rshift
yObject” PyNumber RShift (, . .. t%ol, PyObject*o2)
Return value: New reference.

00000 e/0 020 000000000000 0O00DOOONULLODCOOOOO PythonODO o1
>> o200000O0O
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PyObject* PyNumb And
yObject” PyNumber_And (, . %57, PyObject*02)
Return value: New reference.
00000 ol 0020 “O00000000 (bitwiseand)” 000000000 NULLODODOOOO
Python OO ol & o2000000O
PyObject* PyNumb X . .
yLooJeetm Y er_for (PyObJect*o], PyObject*02)
Return value: New reference.
00000 ol 0020 “O00000O0DOO0OO (bitwise exclusiveor)” 000000000 NULLO
OOO0O0OO PythonOO ol »~ c2000000
PyObject* PyNumb o ) )
¥ ¥ er_or (PyObJect*ol, PyObject*02)
Return value: New reference.
00000 oel0 020 “O0000O0O0O (bitwiseor)” 000D OOD0O NULLODOOODOO Python
OO0 ol | c200000CO
PyObject* PyNumber InPlaceAdd . .
e ¥ - (PyObJect*ol, PyObject*02)
Return value: New reference.
0000000 020000000000000000NULLOOOODOO o0l O in-placednnon
OO00OO0O0O0Qin-place0000O0D0ODOO PythonODO ol += 02000000
PyObject* PyNumb InP1l Subt t
yObject” PyNumber_InPlaceSubtract (, . 1, PyObject*o2)
Return value: New reference.
O0OO0O0O0 ol00 02000000000 0OOUOOOONULLODOODOOO ol 0O in-placed000
O0000000in-place 00000000 PythonOO ol -= 0c2000000
PyObject* PyNumb InP1l Multipl
yObject” PyNumber_InPlaceMultiply (, 0 i1, PyObject*02)
Return value: New reference.
O0O00D0 el0 020 000000000000O0O0OO NULLOODOOOO ol O in-place00OO
O00000O0Oin-place 00000000 PythonOO ol = 0o2000000
PyObject* PyNumb. InP1 Divid
yobject” PyNumber_tnPlaceDivide (b Object#ol, PyObject¥o2)
Return value: New reference.
O0000el0020000000000,00000 NULLOOODOOO ol O in-place0000
OOOD0OO0D0QOin-place0000O0O0OO PythonODO o1 /= 02000000
PyObject* PyNumber_ InPlaceFloorDivide ( . .
PyObject*ol, PyObject*02)
Return value: New reference.
OOOQOQO ol0 0200000000000 0O0OU00O00OONULLOODODOOO ol 0O in-placed 00O
00000000 Oin-place 00000000 PythonOO o1 //= 0200000000000 2.2
goa.
PyObject* PyNumb InP1l T Divid
yObject” PyNumber _InPlaceTrueDivide (, - t#01, PyObject*o2)
Return value: New reference.
O000000000 elD0 o200000000000000O0O (reasonable approximation) 0 0O O O

00000 NULLOOO0ODOOO000000200000000000000000000D00000
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0000 “c00’00foopoooo0o0ooopooooo0oooooooooooooooOog
0000000000000 00DU00O0U0U00000 ol O in-place1 0000000000 Oin-place
0oooooooooooo222000.

PyObject* PyNumber_ InPlaceRemainder (PyObject*ol, PyObject#02)
Return value: New reference.
OOO0O0OQ0 el0 200000000000 ,00000 NULLOOOOOO o0l0 in-placedO00
O0000000in-place 00000000 PythonOO ol %= oc2000000

PyObject” PyNumber_InPlacePower (. .. .../ pyObject#o2, PyObject*o3)
Return value: New reference.
O00O0U0O0 pow() OOOOO0OOOO0OOOOOOOONULLODOOOOO ol O in-place0000
O000000Oin-place 000000 O0DOOODOODO 030 Py_None OOODO Python O ol xx=
oc200000000O0D0OO0O0O pow(ol, 02, 03) Oinplace0000 o300000O00OODO
Py NoneOOOOOOODO (030 NULLOOOODOOOOUOOOOODDOOODODOOOODOOODO
00)0

PyObject* PyNumber_InPlaceLshift (PyObject*ol, PyObject*02)
Return value: New reference.
OOO0OC0OQO ol0 0200000000000 OODOUOUOOONULLODODOOOO ol O in-place 00
000000000 Oin-place00000000 PythonODO ol <<= 02000000

PyObject* PyNumber_InPlaceRshift (PyObjeCt*ol, PyObject*02)
Return value: New reference.
OOOC0OQOol0 0200000000000 OLUODOUUOUOONULLODODOOOO ol O in-place 00
000000000 Oin-place00000000 PythonODO o1 >>= 02000000

PyObject* PyNumber_InPlaceAnd (PyObject*ol, PyObject*02)
Return value: New reference.
O0000oel0 020 “DO0O00O0OD0OOO (bitwiseand)” 0 DOO000O0OO NULLOODOOOO ol
O in-place00000000000OIn-place00000000 PythonOO ol &= o2000000

PyObject* PyNumber_InPlaceXor (PyObject*ol, PyObject*02)
Return value: New reference.
O0O00O0Ooel0 020 “000D000COOOOO (bitwise exclusiveor)’ 000000000 NULLO
00000 ol O inplace 0000000000 OOIn-place 00000000 Python OO ol "=
o200ODODODOO

PyObject* PyNumber_InPlaceOr (PyObject*o], PyObject*02)
Return value: New reference.
OU00O0O0Ool0 020 “DU0O00ODOO (bitwiseor)” 00O O0OOOO NULLODOOOOOoIl O
in-place00 000000000 Oin-place00000000Python00 o1 |= o2000000

int PyNumb. C
it PyNumber_Coeree (p, Object#p1, PyObject*#p2)

UO0obDb pyObjectx000O0O0ODODODOOO0O0OODDODOOOO0O0 »p1l 0 +xp20000000
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oooooooUooooooUooooooooooUooooooD o(@@Oo)boooooDpooOd
0000000000000 000000D +xpl0 +xp2000000000C00OO0@OOOOOO
‘O00’00)0 o000 O0ODODOD0DODODOODODO0ODOODOOODODODOOOoOOOOO -1(@
0)OOODODOOOODOOOODODODOOOOODOODOPyNumber_Coerce (&0l, &o2) 00000
O Python O ol, 02 = coerce(ol, o2) 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. 0 0 O 0O O
PyNumber_ Coerce () UO0QO0OO0O0OOOOOOOOOODOOOODOOOODOOODO -1000O0
oooo0o0o0oooooooooooooooooooog

PyObject* PyNumber_Int (Py Object*o)
Return value: New reference.

00000 o00U00O0ODOOUOODODOOOOOOODONULLOODOOODODOOOOOODODODOOO
O0000000000000000 PythonOO int (o) OD0OODODO

PyObject* PyNumber_Long (Py Object*o)
Return value: New reference.

00000 o000000DODOOU0ODOOOOOUOUOO NULLOODOOOOPythonODO long (o)
googogo

PyObject* PyNumber_Float <Py Object*o)
Return value: New reference.

00000 oU0D0U0CQO0UDOUODODOUODOUODOODOUOOODOODO NULLOOOODOUOPython OO
float (o) DOOOOO

PyObject* PyNumber_Index <PyObject*0)
o0 Python mtOO0O0O long00OOO0OOOODOOO0ODOOODOOOODOOODODO NULLODO
OO0 TypeError 000000 OO0OOOOOOOO25000.

PyObject* PyNumber_ToBase (py Object®n, intbase)
OO0 r0O0 base 00D 000DO00DOOOOOODOOO "0b’,’00’,’0x/ 0D0000DOOODOOO
OObased 2,8,10,16 0000 0000000000000 0 x000000x#num’ 000000
00 n0000000D00DO0DODODODODOO0O PyNumber_TIndex () OOO0O0OOOOODODOOOOO
O26000.

Py_ssize_t PyNumber_AsSsize_t (PyO bject*o, PyObject ¥exc)

o00000OOOOCOUOOUOCOODODOPy_ssize tOOODODODOODODODODOO o0 PythonO int O

OO0 longODOO0O0OO0OODOPy_ssize td0000 OverflowErrorOOOOOODO exceOOO

00000 (000 IndexError O OverflowError)OOOOOOOOOOODOO excO NULLO

O00000000o0oDooooooOdO0 PY.SSIZETMINDODOODODOOO PY_SSIZET MAX OO

doooooooooog25000.

int PyIndex Check
intPyIndex_Check (, ) icct*o)

6.2. 00000000 (number protocol) 65
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o000000000000000 TrueOOOOOO (tp_as_number D000 nb_index 000000
gcoooooo)yooooo2s5000.

6.3 00000000000 (sequence protocol)

int PySequence_Check ( .
PyObject*o)

0o00d0o0o0ooo0o00oooo0oU0U0o0oooO0oU000ODDO 10000ooDoooO0ooDoD oOQd
godddooooooooooobobobooo

Py_ssize_t PySequence_Size ( PyObject*o)

P i t PyS L th

y_ssize_t PySequence_Leng (PyObject*o)
0000000000 e0000UULUOUOUOOOUOOODOD -1000O0ODODODOOOOOOOO
0000000000000 0000O0O0O0DOO PythonOO len(o) OOOODODOOODOOOO
025000:0000000000 int0000O000OD0OO0ODOOCOOOOMbtODOOOOOQ
go0oo00o0oOoO0o0obooobooooood

PyObject* PyS C t

yObject” PySequence_Concat (i, . 1+o1, PyObject*02)
Return value: New reference.
00000 ol 0 02000 (concatenation) 000000000 NULLODOOOOOPythonO O ol +
oc200COODDOO

PyObject* PyS R t . .

yrRgee ysequence_repea (PyObject*o, Py_ssize_tcount)
Return value: New reference.
00000000000 o0 coum 000000000000 0OO NULLODOOODOOPythonODO o
+ count 00000000000 25000:00000000 coumtO00 intO00O0D0D0OOCOO
0000000000 ee4bit0 000000000 ODODOODOODOODOOOOODOn

PyObject* PyS InP1l C t

yobee ysequence_.nt_ acetonca (PyObject*o],PyObject*oZ)
Return value: New reference.
O00O00 ol 0 02000 (concatenation) OO0 000000 NULLODOOOOO ol O in-place O
OO000OC0OO0O0OO0O0O0OQIn-place0000O0DOO PythonODO o1 += 02000000

PyObject* PyS InP1l R t

ybee ysequence_.ntiaceRepea (PyObject*o, Py_ssize_tcount)
Return value: New reference.
O0000000000 o0 coumODOO0ODODOOO0OO0OOOONULLOOODODOO ol O in-place
00000000000 Oin-place0 0000000 PythonOO o = count 0000000000
025000:00000000 count000 int00000000000O0O0O0OOO0O 64bit00O
goooOoO0oOoQ0O0oO0OO0OO0OO0OO0O0OOUULOUUUOooo

PyObject* PyS GetIt

¥ ysequence_=e em(PyObject*a, Py_ssize_ti)
Return value: New reference.

00000 o0i000000D00O0O000O0C NULLOOOOOOPythonOO o[1]1 000000
oo00025000:00000000:i000 int0000000000000000O00O00O0 64bit
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oobobooooooooboobooooobooooooa

PyObject” PySequence_GetSlice (PyObjeCt*o, Py_ssize_til, Py_ssize_ti2)
Return value: New reference.
00000000 2000000000000000D00DO0NULLODOOOO0O PythonOO
o[il:12] 00000000000 25000: 00000000 i,2000 int0O0O0O0OO00OO
OO00O0O0OO0O0OO0OOoo edbitOOOOOOODOOOUOOUODOODOOOUOOULOOOOO

intPySequence_SetItem (PyObject*o, int Py_ssize_ti, PyObject*v)
o0 i000000vyOOUOOOODOODOOUOD -1000000 PythonOO o[i] = vOOGQOGQGOO
00000 vyODOODOOODOD ODOOOODOODO25000:00000000 {000 intd
OOOCOOoOOoOoOoOoOooOoOoOoDOoebitODODDOODODOOODOOODOOOOOONOOOOOOOOg

int PySequence_DelItem (Py Object*o, Py_ssize. ti)
o0 00000000 DOOOOOUDOOD -1000000 PythonOO del of[i] ODOO0ODODO
00000 25000: 00000000 /000 int0000000D0O0OQOO0O0O0ODOCQOO 64bit
ddddooooooooooobobbobobboobooog

int PySequence_SetSlice (PyObjeCt*o, Py_ssize_til, Py_ssize_ti2, PyObject*v)
o0 {100 20000000000 v000000O0 PythonOO o[il:1i2] = vOOOOOO
00000 25000: 00000000 47,2000 int000000O0O0OOODOOOOOOO
64bit 00 0000000000000 DO0ODO0OOO0OOOOO0n

int PySequence _DelSlice (PyObjeCt*o, Py_ssize_til, Py_ssize_ti2)
000000o0o0Ddo o000 2000000000000000000D000O0 -1 000000
Python OO del o[il:i2] 00000000000 25000: 00000000 i/,i2000 int
0000000000000 0oOo0D ebit 000000 0DD000DO0OUODOOUOODOUDOOO
agoad

int PySequence_Count (PyObject*o, PyObject*value)
o0000 valueDODOOD0OOOOOD olkey] == valueOODO keyOODOOOODODOOODDOO
O-1000000 PythonOO o.count (value) 0O0O0OOO0O0ODOO0ODO25000:00000
000 int0000000000D00000006bit0 00000000000 DO0O00O0OODOODOO
oooooo

int PySequence_Contains (PyObject*o, PyObject*value)
o0 value 00O DO0OO00OD0O0DO0O0O0 o0O00O0000 valueOOO (equal) 000 10000000
000000 o0D0O0O0OO0O0U0U0U0U00OD0DD -100D0000 PythonOO value in o000
agoad

int PySequence_Index (PyObjecl*o, PyObject*value)

o[i1] == valuveUDODODOOOOOODODODOOOO(ODO00OOOO0ODOOOOODODODO -1000

OO0 Python OO o.index(value) JO00OO0OO0OOOOO0O25000: 00000000 int

O0000000DOO000oooOdOoebitd o000 0oOo0o0ooOooooooooooogooo

6.3. 00O 0OUOODOOO (sequence protocol) 67
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PyObject* PySequence_List (

PyObject*o)
Return value: New reference.

goboobodedbboobooboobbobbobobooboobboobbobbooboo
obobooooooooog

PyObject* PySequence_Tuple (

PyObject*o)
Return value: New reference.

obobobOdob eoO0OO0OODOODODODODODUODODODODODODLDUODO NULLOODODO

od0O00O0O0O0OO0OOCOOODOOOOOOOOOOODOOOOOOOOOOOOOOOOOODOOO
OOO0ODO Python OO tuple(o) OOODODOO

PyObject* PySequence_Fast (

PyObject*o, const char*m)
Return value: New reference.

oooob eobOoboOOOODOOOOODD oOOOOOOODOOO oOOOOOOODOOOO
OO0o00000O0bOO000000D000 pPySequence_Fast_GET_ITEM() OOOOOOOOOO

ooooONULLOODOODOO0OO0ODO0ODOO0ObO0obO0O00DO0OO0o000DmOoO0OODO0ODOoOOooDoOo
000 TypeError OO0 O0O

PyObject* PySequence_Fast_GET_ITEM (

PyObject*o, Py_ssize_ti)
Return value: Borrowed reference.

o0 NULLODOUOO pySequence_Fast () DO0O00OD0OO0O0OODOO0OO0OO0OODOOO:;00000000
00000000000 o0 i0000000O0O0O00OOOOOO25000:00000000 10

00 int000000000000000000e6bit0 0000000000000 0O0DOOOn
goooogo

PyObject** PySequence_Fast_ITEMS (

PyObject*o)
PyObject 000000000 OO0OOUDODOOOODOOOOODODO o0 PySequence_Fast () 00O

coooooooocooonNvLLO0O0O000O0O000Oo00o

oooooooobooobooooobooobooooooooooooooooooboOooboooon

ooooooooocooooooooOobooOoobooOoboobooOoOoooOooOoOooOOoOoOoOboOooboOoOonoon
goooooooooo 24000,

PyObject* PySequence_ITEM (

PyObject*o, Py_ssize_ti)
Return value: New reference.

00000 o0 iDDO0DO0ODUODOODONULLOODOODOPyYSequence_GetItem() U
000 pySequence_Check (o) () U0OO0OO0OO0OO0O0O0DOO0OODOOOOOO0ODOODOOOOOOOOODOO
Oo0O0oooooo23000.0000025000:00000000:/000 intO0O0OOOO
00000000000 Debit0 00 O0000DOOO0DODO0ODOOOODODOOOODODOO

int PySequence_Fast_GET_SIZE (

PyObject*o)
o NULL 0000 PySequence_Fast () 0DODDODODODOODOODODOODOODOO o

UobOoobO0db oDO0ODO0DOUO PySequence_Size() UODODODODDOODOODOO

PySequence_Fast GET_SIZE() 00O o0O0OO0ODO0OOODOOODOCOOODOOODOODOO
goooooo
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64 000000000 (mapping protocol)

int PyMapping_Check ( .
PyObject*o)
gooobboooooooobboooogoobb oo 1 bbb ooobbooboD oo
goooCoOoOoOoOoOoOopoOoopooooo
Py_ssize_t PyMapping_Size
y-ssize_tByMapping_Size (p o iecto)
P ize_t PyM i L th
y_ssize_t PyMapping_Leng (PyObject*o)
00000000000 e00UUUUUOUUULOOUD -1000O0O0OOLODODOUDODOOOOOOO
0000000000000 00000PythonO O len(o) 00000000 0ODOODOO 2500
0:000000000D int00000000CC0O00O0O0O0OOebitbODOODoDoDooooog
gdodooooooooooo
int PyM i DelItemStri
it FyHapping e em rlng(PyObject*o, char*key)
000000 o000 keyOODODODODODDODOODODOOODODOODOO -1000000 PythonOO
del olkey]l] OODODOODO
int PyMapping_DelItem . .
yrapping_ (PyObJect*o, PyObject*key)
OO00O00O0 o000 kyOOUODOOOOUODOOUODOOOOOODOO -1000000 Python OO
del olkeyl ODOODODODO
int PyM i HasKeyStri
M Eyrapping rastey Jflng(PyObject*o, char*key)
00000000000 00o000U00D keyODOOUOO 10000000D0OCQCOOOODOODOOO
000000 olkeyl] UODDODDOOO TrueOUUOOODODDOOOOOODO FalseOOOOQOoO
gooooOoOoOoOoooooooooooo
int PyM i HasK . .
y¥apping_Has ey(PyObject*o, PyObject*key)
0000000000000 kyOOOOUOO0 10000000D0O0DOOCOCO OOOOOOOOOOO
olkeyl] UUUUOOUOOO TrueUUUODODOOOOOUOUOO FalseOOOooooooooooog
dddddooooooo
PyObject* PyM i K
yopeetr FyHapping eys(PyObjcct*o)
Return value: New reference.
00000000000 o00OOOUOU0UOODODODOOOOOOOUOOONULLOOOOOO Python
00 o.keys () OO
PyObject* PyMapping_Values (Py Objecto)
Return value: New reference.
00000000000 o00UUODDOOUUODDDODOUUODDDODODOUUOUODODDO NULLDOO
000 PythonOO o.values () DO0OOOO
PyObject* PyM i It
yObjec yMapping ems(PyObject*a)
Return value: New reference.
go0o0oO0O0O0oQ0O000 eo0DOODUOOUOO0O0OOODOODODOODODOODODOOOOODOOOOOOO

0000000 NULLOOODOOO PythonOO o.items () OOODOOO

6.4. 000000 0OOO (mapping protocol) 69
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PyObject* PyM i GetItemStri
yobIee y@apping_se em rlng(PyObject*o, char*key)
Return value: New reference.
OD0000O0O kyOODODD o0O0D00DD0OO0DO0OO0OO0OO0DOOO NULLODODODDOO Python OO
olkeyl ODDOOODO
int PyM i SetItemStri . .
i FyNapping_se em J’:lng(PyObject’*‘o, char*key, PyObject*v)
OOO0O0OUOO0O o0 keyUOvOOOOOOOOOOOOO -1000000 PythonOO olkey] = v

goobogo

6.5 J00O0OO0OOO0O0O (iterator protocol)

goooboo22000.000000000000000000O0O0O0O0O0O00O00O0O

int PyIt Check
yrrer_thec (PyObject*o)

olb00OoOooOOoOOOOOO0OOOOObOOOOOOOOO

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

00000 0U00OOODOODOOUDDOODUOODDODOUODDUOUODODUOODOODDOODOOOO
ooo0o0obo0oOoO0oOocO0O0oOoO0oOoO0oOoOobOOobOUOOoOoOo0oOoOoDODOODODObOODOn NULL
000000000000 DO0000DO0000ODO0OO TypeErroxr 000000O0OCOOOCODOOO

0b0obO0oo0o0ooo0oANULLOODODO0OOO0DbOOoODbOobobooo
000oo0d0ooo0oO0oooO0oO0oooOd0ooDoO00oooOoUoOoo cogoooUoUooogoooooo:

PyObject xiterator = PyObject_GetIter (obj);
PyObject =xitem;

if (iterator == NULL) {
/+ 00000000000D0O00 +/

while (item = PyIter_Next (iterator)) {
/+ 00000000000 DOOO0OO00O +/

/» 000000000000 */
Py_DECREF (item) ;

Py_DECREF (iterator);

if (PyErr_Occurred()) {

/+ 00000000000000 +/
}
else {

/+ 00000000 «/

70 060 00000000000 (abstract objects layer)



Python/CAPI D 000000 OOOO,O0000 2.7jal

66 0O DOO0ODOOOOO

OO00O0O0O0D0O Pythonl6000000000DOOOOOO0ODOOODOOOOOOODOOOOOOUODDOO
Python2x 00 0000000000000 00O0OOOO0OOOPython3.000000000000000ODOO
0000000000000 O0O0O0O0O0OU0UUOPython260 0000000000000 bufferddd
000 memoryview DO OO 0O0 ODODOODOOOOOO

intPyObject_AsCharBuffer (PyObject*obj, const char**buffer, Py_ssize_t*buffer_len)

0000000000000 00DO00DOo0DOOU0DO00O00oO0o0oDOoUDoOLDepjOOOoOon
0000000000000 00oo00oo00oo00oo00ooooooooooooooo o
D000 buffer 000000000 buffer len000000000000O0O0O0OOODODODOO -10
000 TypeError 000000 O0OODOODO 1l6000.0000025000:0000000
O buffer len 100 int « 00000000000 0OD00O00OO0O0OGbItOOOOOODOOOOONO

gobooboboobooobood

intPyObject_AsReadBuffer (PyObject*obj, const void **buffer, Py_ssize_t*buffer_len)

00000000O0000O000ooO0o00ooOo0oo0oOoooOoooooOoepjOoooooon
0000000000000 0U00UULUUUUUUUUUOoUUOUOoUOooooooooooog
00000 buffer OO OOODODQ buffer en 000000000 OCOOOOODOOOCOOOO -1
0000 TypeError D00 O0OO0O0OOD0O0O0DO 1l6000.0000025000:000000
OO0 buffer len 000 int »00000000000CO0OO0O0OO0O0 64bitO0O0OOO0OOOOO

goboobbooboooboo

int PyObject_CheckReadBuffer ( .
PyObject*o)
o000 OOODOOOOOOODOOOOOOUOU0OU0UU0OUOUUUUUDOUD DD DRD 21000
00000000000 oUbobOOoUoogoooo22000.
int PyObject_AsWriteBuffer . . .
y&RJ - * v (PyObJect*obj, void**buffer, Py_ssize_t*buffer_len)
0000000000000 0000000000000 opj0 0000000000 DOOODOOOO
O0O0O0O0O00DOO0O0O0OD0O0O0ODDOODODOOO0OO0O00000000 oUOODObuffer00nog
000 buffer len 000 0000000000000 O0ODOOO0O -10000 TypeError00don
000000000 1e6000.0000025000:00000000 buffer len000 int + 0O

O0000C000DOOO00oooOdOoebitd 00000 O000oOoOOoDOooDOOoOooooooo
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ofo

00000000 (concrete object) O
HgN

0000000000 Python OO DOO0OO0OO00O0OO00O0OO0OOO0OOOODOOODOOOOODOOOOOO
OO000OoO00OoO00oOoOoOoOoOoOoOoooOoOOspythonOOO0DOOOODOOODOOODOOODDOO
gooboobodboboobooboooobooboobbooboobbobbooboobboobOoo
gooobO;000000000000000D0000b000DbO pybict_Check() DOODDOOOOODOO
PythonOOOOOOOOOOOO “O00”00000000DOOOO

O0: DooooobooobooboooooooooooooooooooobooobOoOoboOoOoooagn
cobooooboooboooobooboo NyLLOOO0oOobooooooooooooboooboooooooon
ooooooNULLOODODOO00oOoooobooboooooooooooooooooooooooooooon
cooooooboocoooao

71 JO0O00O0O00 (fundamental object)

OO0000OPythonOODOOODODOOODODOOODODO (singleton) 000000 NoneOOOOOOOOO

711 0000000 (type object)

PyTypeObject
gooo0o0o0oO0OoO0oOo0o0oooooooooUogogg coooooo

PyObject* PyType_Type
000000000000 00ooooDO;Python000O0O0D00O typed types.TypeType 00
oooooooooad
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int PyType_Check ( )
PyObject*o)
000000 o00DOOO0OODOOUDDOOOODOOUOODOOOODOOODODOOOODOOOO
(subtype) 000000000 O0ODOO0OODOOODOOOOODODOOO
int PyT CheckE t
int PyType_CheckExac (PyObject*o)
godooo oo oooboooobobooooooooon
O0000o000o0o0ooooooooog222000d.

unsigned int PyType_ClearCache ()
gooooOoO0oO0O0OO0oO0O0o0UOUO00OULUUUUOUUOUUOoOoUoOooUOoOoOoOO 26000,
oid PyT Modified .
Y yiype _Hoditie (PyTypeObJect*type)
0000000000000 yypeOOOOOOOODODOOOOOOODODOOOODOODOO typeld
0000000000000 O0O0U00UU0U0D0UO0U0DOoODOoOooOoOoOoOOO 26000,
int PyT HasFeat
! ytype Hastea ure(PyObject*o, intfeature)
0000000 o0D0ODDDO feaure 0000000 0OODOOOOOOOOOOODODOOOOOO
goooooooood
int PyT IS_GC
MEEYIype_i5— (PyObject*o)
goooooobo oD OD0ODOD0OOUOOoOooDbObbObOD; 00000 oooboo
Py _TPFLAGS_HAVE GCUOOOU0O0O0OU0O00OO0OOOOOOOOO20000.

int PyT IsSubt
YIYPe_1SSUbEYPE (b TypeObjcct*a, PyTypeObjcct*h)

al pO0000000OO00O0OOOOOOOOOOOO22000.

PyObject* PyType_GenericAlloc . . .
¥ Yiype— £t (PyTypeObJect*type, Py_ssize_tnitems)
Return value: New reference.
00000 22000.0000025000:00000000 nitemsO0O0 int00O0OD0ODOO
OO00O0OC0OO0oOoOoOo edbitODOOOOODOOODOOOOCOOOCOOOOODODODODODOO
PyObject* PyType_GenericNe ) . .
YRl Yiype— * W(PyTypeObJect*type, PyObject*args, PyObject*kwds)
Return value: New reference.
ooooo22000.
int PyT Read:
hrytype_Rea y(PyTypeObject’*‘type)
0000000000000 (finalizey 00000000 O0OO0OOOOOOOOOOOOOODOOOO
oo oo b oo oDoobbooon
gdooooOoOoOQOoOoOoO0o0oOO0O0UOUU0UUULOULU oODUDOOoOOOOOOO -10UOOooo

000ooOoooooooog222000.

712 NoneO OO

None 0000 PyTypeObject OO Python/CAPIO OO OOOOOOOOO0O0O0O0O0O0O0O0O0OOONone
0000 (singleton) 00 0000000000000 0O0OO0OO0OOO0 (CUO =s000ooooooooog

74 070 00000000 (concrete object) 000
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000000000 pyNone_Check () DOOODOOOOO

PyObject* Py_None
PythonOO OO None JOOOODOOOOODO0O0O0DOOODODOOOOOOODODOOOODOOOOOO
O000ooO0o00oo0o00oOo0O0O0ooOO0O0oooO0o0oOoOoO0o0ooOOoOoooOoOOooObOoO
goooooo

Py_RETURN_NONE
COO0D0O py_NoneOOOOODOOOODDOODOOOOODOO

7.2 000000000 (numeric object)

721 (0D0)0DO0O0O0OO0OO0O0OOO (plain integer object)

PyIntObject
00 PyObject 00O0DOO0O0OO PythonOOOOOOODODO0OOOOODOOO

PyTypeObject PyInt_Type
00 PyTypeObject 000O0O0ODOO PythonD (00000 O0)000000O0O00D0000 int
O types.IntType 000000000000

int PyInt_Check
Y - (PyObject*o)
o0 PyInt_Type 0O PyInt_Type 000000000000 O0000O0O00O0O0O0OO0O 220

go:oogobdodbooboooboobbooboag.

int PyInt_CheckExact .
Y - (PyOchct*o)
ol PyInt_TypeUOOOOO PyInt_TypeOOOOODODOODODDODDDODDODODODODODODODOODOO

22000.

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

Return value: New reference.

ster00000000000000 PyIntObject 000 PyLongObject 00OOOO0OODOOO
base 00000000000 OCOOODNO pend 0 NULLOODOODOO »pend 0 sr OO0 QOODOO
000000000000 000000D000000000 based 0OOO0DOO ser00O0O0D0ODOOO
OO0O00ooopoooOoO0:00 ser0 '0x’ OO0 '0Xr DO0OODOOOOOOOO l6e000O0O0;
str0 0’ 0000000000OOCO 800000, 0D000DOO0DOOODO 100000DOO base
0o000oonObase 200 360000000000000000000O000O00O0O0O0O0OO0O
0000000000 00000 valueError 00000000 COOOOODOCOOOO long int
godobooboobooboooooooooob oo uob oo oobooboood
PyLongObject 0000000000000 O0OOOOOOOOOOOO NULLODOODOOO

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

ival0OODODOOODOOODOOOOOOOOODOOO

72. 000000000 (numeric object) 75
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00000000 -500 256 000000000000000000O0OODOOOUOOOOOOO
0000000000000 U0UU0UU0U0U0UU0UULUULUUUUOUUUOOUOUOOOOOoQ
00000000 10000000000000000000000D000 PythonOOOOOOOO
a :-)

PyObject* PyInt_FromSsize_t (Py_ssize_tival)
Return value: New reference.
val0O00D0O0OD0O0ODDOODDOODDOOODOODOOODOO LoNG_MAXODOOODOODODDOOOO
ooooOoOoooOoOoOoDboOoooo2s5000.

PyObject* PyInt_FromSize_t (size_tival)
vl 0O0D0O0DDO0ODOODOODOOOOODOOODDOO LONG_MAXODOOODOOODOOOOO
0oo0oooooooooooooo 25000.
long PyInt_AsLong (PyObject*io)
gbodobobog pyIntObject UOUODUOOOODODOODLODOOODOOODOOOUOODOODLO
0000000000 -100000000000000000 PyErr_Occurred() O00ODODOOO
Oooooooooooooo-1000000o0oo0ooooon

long PyInt AS LONG
EFyInt A5 (PyObject*io)

cooboodie0O0OO0O0O0OOO0O0O0O0OCO0O0DbOOOOOOOO0

nsigned long PyInt_AsUnsi dL Mask .

unsig g PyInt_AsUnsignedLongMas (PyOb_]eCt*iO)
OO0O0OO0QO0OO0OO PpyIntObject OO0 PyLongObject 000 OODOOOOOOOOOOOOO
J0d0dd unsigned longUOOO0O0O0O0O0O0O0O0O00OO0O0O0O0O0O0OOO0OOODODOODDOOOOO
23000.

unsigned PY_LONG_LONG PyInt_AsUnsignedLongLongMask ( ) .

PyObject*io)

O0O0OD0OQ0Q0OO00OO PyIntObject OO0 PyLongObject 00O OODOOOOOOOOOOOOO
0000 unsigned long longO00000COCOOO0O0O0O0O0O0OOOODOODOOOOOOO 23
goa.

P i tPyInt_AsSsi t

y_ssize_t PyInt_ AsSsize ° (PyObject*io)

0000000on pyIntObject OO DOOOOODODODOOOODODOOOOOO Py_ssize_t

Ooooobooooooog2s5000.

long PyInt_GetMax ()
0ooooooooooUoU0U0U0ooooo00 UUDUODoDoDoooUoUUoOoDooooOoog
LONG_MAX)ODOODOODO

int PyInt_ClearFreeList ()
000 freelist 0000000000000 00DO0O0O0O0OO0O0OOOO0OOOOO26000.

76 070 00000000 (concrete object) 000
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722 Bool DO OOOOO

Python 0 Bool 000D 0OCOOO0O0O0ODOOOO0O0O0DDOOOOOOOODOD Py_FalseD Py_True
o200000000000DOOCO00DOO00OODOOO00ODO0OODOOOOODOOODOOODODDOO
goboobobooobd

int PyBool Check
mFyBooL_thec (PyObject*o)

ol PyBool_Type 00ODOODOOOOODODOODOO23000.

PyObject* Py_False
PythonOO OO FalseOOOOOOOODOOOODOOOOOOOOOODOOOODOOOODOOOO
000000000000O000oooO0oooooooooo

PyObject* Py_True
PythonOO OO TrueJOOOOOOOOOO0O0O0DOOODODOOOOOOOO0ODODOODOOOOOO
ooo0oooOo0o0ooo0oooooooooooOoooo

Py_RETURN_FALSE
Py FalseOOUOOOOOOOOO0ODOOOCOOOCODOOOOOOOOOOOOOOOOOCOOOO
ooo024000.

Py_RETURN_TRUE
Py TrueUOUOOUOUOOOOOOOOOOOOODOODODDOOOODOODDODODDODOOODODDOOODOO
oo0o24000.

int PyBool_FromLong (longv)
Return value: New reference.

vODODOOOO Py_TrueODOO Py_FalseOODODO0ODODOOODOODOOODDOO23000.

723 0000000000 (long integer object)

PyLongObject
00 pyObject OO0OOOOODOOODOOOOOODO

PyTypeObject PyLong_Type
OO0 PyTypeObject OO DOOOOODO Python 00D ODODODODOOOOOOO long O
types.LongType 00 O0OOO0OOOOOO

int PyL Check

intByLong_Check (1, icciip)
000 PyLongObject 0 PyLongObject 0000000000000 OOOOODOON 220
00:00000000000D000000000.

int PyLong_CheckExact .

Y 9 * ( PyObject*p)
000 pPyLongObject 0O O0OO PyLongObject DD ODOODOOODOODOOODOODOODOOO
ooooo22000.

72. 000000000 (numeric object) 77



Python/CAPIC 0000000 OOO,0000 2.7jal

PyObject* PyLong_FromLong (longv)
Return value: New reference.

vOODOOD PyLongObject OO0OD0DODOODOODOOOOOOOOODOODOODO NULLODODOOO

PyObject* PyLong_FromUnsignedLong (unsigned longv)
Return value: New reference.
C0O unsigned long00O0D0OO0 PyLongObject 0O0O0OO0OOD0DOODOODDOODOODO
obooNULLOOODOOO

PyObject* PyLong_FromSsize_t (Py_ssize_tv)
CO Py_ssize_ tO00000DO0 PyLongObJject OO0 O0O0DOO0DOODOODOOOODOOOO
ONULLOOODODOOODOOOO26000.

PyObject* PyLong_FromSize_t (size_tv)
CO size_ t 000000 PylongObject 000000 DO0OOOOODOOODDOOOOOO
NULLOODOOODDOOODOD 260000.

PyObject* PyLong_FromSsize_t (Py_ssize_tv)
yO0OOOO PyLongObject 00 O00000O0OODDDODODOOOOOANULLOOODODODOOOOOO
26000.

PyObject* PyLong_FromSize_t (size_tv)
vOOOODO PyLlongObject DOO0O0OOO0OOODOOOODOOOO NULLOOOOOOODOOOO
26000.

PyObject* PyLong_FromLongLong (PY_LONG_LONGv)
Return value: New reference.
CO long longOOOD0OOO PylongObject 0O DODO0DODOODODOOOOOOODOODOOO
NULLOOOOOO

PyObject* PyLong_FromUnsignedLongLong (unsigned PY_LONG_LONGv)
Return value: New reference.
C O unsigned long longO00O0000O0 PyLongObject 000000000 DOO0ODODOOO
Oooooo NULLODODODDOO

PyObject* PyLong_FromDouble (doublev)
Return value: New reference.
yO0OOOOODODODO pyLongObject OO0 O0ODOODDDOOOOOODOOOOOOOO NULLO
goooo

PyObject* PyLong_FromString (char*str, char **pend, intbase)
Return value: New reference.
ser 00 000000000000 PyLongObject OO0OOD0ODODOODO base 000 0OODOOONO
O0000O0OOpend 0 NULLOOODOOO *end 0 str 0000000 COO0O0O0OODOOOCOOOO
0000000000000 O0based OODO0ODO sr 0000000 DOODOODOODOODOODODO:O
Ostr00x" 000 70X OO0O00O0O0OO0OOOO 1600000;,ser0 "0’ 000000OODO0O
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000 800000;0000000DO000 10000000 based 0O0OOO0OOO based 20
0 3¢000000000000DODOO0O0000ODOOOUOO0ODOOOUODOOOOOUODOOOO
ValueErrordodoooggg
PyObject” PyLong_FromUnicode (Py_UNICODE*u, Py_ssize_tlength, intbase)
Return value: New reference.
Unicode 000000 PythonOOOOOOOOOO0O0O0OOOOODDO w00 UnicodeDOOOOO
0000000 lengthDO00O0000000 base 00000000000 O00ODOOO0ODOOO [2,36]
O000000000;000000000000O0ValueError 00000D0O0OOOOOD 160
00.0000025000:00000000lngth000 int 0000000 ODOOCOODOOO
OO edbitODDOODODODDODODOODOOODOOOOOOOODDODDOO

PyObject* PyLong_FromVoidPtr (void*p)
Return value: New reference.
Python 0 0000 O0DDOOOQOODOQOUODDOUD pOO0OO0OO0O0DO0DODCOODODDOODDOUODOUDOO
PyLong_AsVoidPtr () 00D0OD0O000ODOOOOODDOOODO 1.52000.00000
25000: 0000 LONG MAXOOOUOOOOODOOoooooooooo.

long PyLong_AsLong (PyO biect¥pylong)
pylong0O0O000000OC CO longO0OO0OO0OOOOO pylong O LONG_MAXOODOOOOOO
OverflowError QO 0O0O0O -1000000

long PyLong_AsLongAndOverflow (Py Object*pylong, int*overflow)
pylong 000 longO0O00O0Opylong 0 LONG_MAX OODOODOODOO LONGMINOOOOOOOO
*overflowd 10 -1 00000 -10000000CO0O0O0O0ODOCOO *%overflowd 00OO0O0D0OOOO
OOOO0O0O0o0oo0oood (TypeError O MemoryError O O)0 *overflow 0 000000 -10000
oo0ooooo27000.

PY_LONG_LONG PyLong_AsLongLongAndOverflow (Py Object*pylong, int*overflow)
pylong 000 long long O00O0Opylong 0 PY_LLONG_MAX OOUODDOODOO PY_LLONG_MIN
OO00O0O0O0OOO*verflowd 10 -100000 -100000000000000QO *overflow O 0
OOOOOOOOODOOODOOODODODO (TypeError O MemoryError O 0O)0 *overflow 0 00 0O
00 -10000000000027000.

Py_ssize_t PyLong_AsSsize_t (Py Object*pylong)
pylongDO0D0DO00O0000 CO Py_ssize_tO0O000O00OO0Opylongd PY_SSIZE_T_MAX[O
OO0O0OQ0OOO0DQoverflowError 00000 -1 000000000D0DO 26000.

unsigned long PyLong_AsUnsignedLong (Py Object*pylong)
pylong0OOOOO0O0OO0O CO unsigned long0000O0O00O0OO pylong O ULONG_MAX OO
gobodon overflowError OO DOOODO

Py_ssize_t PyLong_AsSsize t (Py Object*pylong)

pylongDO00OO0000O0O0O CO Py_ssize_ tO000000O0OO pylongd PY_SSIZE_T _MAX [

OO0OD0OD00OO0 overflowError OODODOOOOOOOOOO26000.
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PY_LONG_LONG PyLong_AsLongLong ( .
PyObject*pylong)
pylong 0O DOOO0OO0OO CO long longO0O0000O0OOpylongd long longO O OO0
000 overflowError 0000 -1 00000000000 22000.
unsigned PY_LONG_LONG PyLong_AsUnsignedLongLong ( .
PyObject*pylong)
pylong0 00000 CO unsigned long longOO00O00O0O0OO pylong d unsigned long
longdO0OdOOO0OOOOverflowError 0000000 (unsigned long long)-1000000
coooo22000.0000027000:00 pylongO TypeError 0000 OverflowError
ddddooooooooooo
i d 1 PyL AsUnsi dL Mask
unsigned long PyLong_AsUnsignedLongMas (PyObjcct*io)
PythonO0 0D ODO00O0O000D0ODOOO0ODODOOOO CO unsigned long0O00O00O0OO0OOO
oo0o23000.
unsigned PY_LONG_LONG PyLong_AsUnsignedLongLongMask ( ) .
PyObject*io)
Python 0000000 OODOOCOOOOOOOOOO CO unsigned long longOOOOOOO
0doooooo23000.
double PyL AsDoubl
ouble PyLong_AsDou e(PyObject*pylong)
pylong0O0OO00O0 CO doubleO0OO0OO0O0O0OODO pylongd doubleO0OOOOOOOOOOO
000 overflowError O O0O0O0OO -1.0000000
void* PyLong_AsVoidPtr )
y 9 * (PyObJect*pylong)
Python 000000000000 pylongd0 CO void0OOODDOOOOD pylong00000
dddddoverflowError DOOOOO0OOOOOOO PyLong_FromVoidPtr () DOOODOOO
00000000 voidOODOOODDOOODOODDOOOOODODOO 152000.00000 2.5
oo0O:00 0.LONG MAXOOOODOOOODOODOODOOOODOOOODOOOODOO
goad.

724 000000000000 (floating point object)

PyFloatObject
00 pPyObject 00O0OO00O PythonOOODOOOODODO0O0OOO0ODOOOOO

PyTypeObject PyFloat_Type
OO0 PyTypeObject OO0DOOOODODO Python OO0 ODODDODODODOOOODOODODO float O
types.FloatType UOOOOOOOOOOO

int PyFloat_Check (Py Objectp)
000 PyFloatObject O PyFloatObject D OODOD0OODODOOODOOOOODOODO 2.2
0o00:00000000o0oooooooooog.

int PyFloat_CheckExact
¥ - *xact (b Object*p)

U000 PyFloatObject DUODOODO PyFloatObject DOOO0OO0OODOOO0DOOO0DOOO0ODOOOOO
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oo0ooo22000.

PyObject* PyFloat_FromStrin .
v ¥ - g (PyObJect*str, char**pend )

Return value: New reference.

sr 000000000 pPyFloatObject UOODOOOOOODOOODOODODDOO NULLOOOODOO

OO0 pend 00 0000000000000 0OOODOO0ODOOOOOOOOOO

PyObject* PyFloat_FromDouble (doublev)
Return value: New reference.
vO0O PyFloatObject 000000000000 OOOOOOOOO NULLODOOOOO

double PyFloat_AsDoubl
u yrloat_Aasbou e(PyObject*pyﬂoat)

pyfloat 000000 CO doubleJ0ODOO00O0O0DO

double PyFloat_AS_DOUBLE
" yEroat _As— (PyObject*pyﬂoat)

pyfloat 000000 CO double0000O0O00O00OOO0OOOOOOOOOOOOO

PyObject* PyFloat_GetInfo (void)
float 00 0000000000000 0000O structseqU 0000000000000 0OOfloat.h
0oo00oooooooooooooooo 226000.

double PyFloat_GetMax ()
float00000000O00ODO DBL_MAXO CO doubleO000000OO0OO0OO0OOO226000.

double PyFloat_GetMin ()
float 000000000 ODODODO DBL_MINO CO doubleODODOOOOOODOOOO26000.

int PyFloat_ClearFreelist ()
floatO freelist 000D 0000000000000 0ODOODOODOOOOOOOOOOR26000.

void PyFloat_AsString (char*buf, PyFloatObject*v)
str() 0000000 vyOOOOOOODOOOMmfOO0ODO 100000000000000O

0000000000000 00o00o0o00oob00oo0ob00ooOoo00ooOo0oOooDOooOooO 27000:00
O O func:PyObject_Str 0 PyOS_double_to_string() 0000000000

void PyFloat_AsReprString (char*buf, PyFloatObject*v)
PyFloat_AsString 00000000000 repr() DO00O00O00O00D0O0O0O0Lw 0000 1000
oooooooooooo

0000U0oooooo000ooooo00Uoooooooooooooooo 27000:00
00 PyObject_Repr () O PyOS_double_to_string() DOOO0O0OO0ODOO

725 00000000000 (complex number object)

PythonOODOOOODOOOOODOCAPIDCOOODOOCOOODOCOOOOOOOOOODOOOO:OOO Python
O00O00000o0o0oooooo pythonOODODOODOOCOCOCOOOOOOOOOOOOOOOCOOOO
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000 APIODOO0O00O00O00O0O00O00O0OO000O0O0O00

cOoooooooooo

oooocoOdoo0o0oDoU0o0DoU0oDoUoO0oDoU0ooOdooUooO0ooOoooDUooOoooDood
OO0o0ooODOOoO00DOo00bOOoOoOoooOOoOoO0O APIDODOOOODODOOOODDOO

Py_complex
PythonO0 OO OOOO0OOO0O0O0O00OOODOOO0 COOODOOOOOOOOOOOODODOOOOO
oooooooobooooooooooboooboobooooooooooobooOoooboOoooboOoOooo
ooooo:

typedef struct {
double real;
double imag;

} Py_complex;

P lex _P
y_complex _Py_c_sum (nycompleXleﬁ, Py_complexright)

000000000 CO py_complexOOOOOOO

P 1 P diff
y_complex _Py_c_di (Py_complexzeft, Py_complexright)

000000000 CO Py_complexOOOO00OODO

P lex _P
y_complex _Py_ C_neg (Py_complexcomplé’x )

000 complex 00000 CO Py_complexO00O0000O0O

P lex _P d
y_complex _Py_c_pro (py_complexleff, Py_complexright)

000000000 CO py_complexO0O0OO0O0ODO

P lex _P t
y_complex _Py_c_quot ( Py_complexdividend, Py_complexdivisor)

000000000 CO py_complexOO0OOOODO

P lex _P
y_complex _Py_c_pow (py_complexnum, Py_complexexp)

OO0 exp0d numO0 CO Py_complexO00O000O00O0O

PythonOOOOOOOOOOOOOO

PyComplexObject
00 PyObject 0000000 PythonOODOODODOOODODOODOOOO

PyTypeObject PyComplex Type
00 PyTypeObject OO0DODOO0ODO Python 00O D O0OOODODOOOPython 0 complex O
types.ComplexType DO OOOOOOODOOO
int PyComplex_Check (Py Object™p)
000 pyComplexObject OO PyComplexObject OO ODOOOOOODOOOOOOODOONO
0oo022000:00000000000000000000.
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int PyComplex_CheckExact ( .
PyObject*p)

000 pyComplexObject DO OO0 PyComplexObJject 0O OODOOOOOOOOOOOONO
oooooooo22000.
PyObject* PyComplex_FromCComplex (

Py_complexv)
Return value: New reference.

CO Py _complexO00 PythonOOODOOOOODODOOO

PyObject* PyComplex_ FromDoubles (doublereal, doubleimag)
Return value: New reference.

000 PyComplexObject 0000000 reald imag 0000 O0DO0O

double PyComplex_ RealAsDouble ( PyObject¥op)

op000000 CO doubledOOO0O0OO

double PyComplex_ ImagAsDouble <Py Object¥op)

op000000 CO doubleOOOO0OOO

Py_complex PyComplex_AsCComplex (Py Object*op)

0000 opUO0 Py_complexOOOOOOOO

73 00000000000 (sequence object)

0000000000000 0000000000000000000000000; 000000 Python O
cooooooobooooooooooooooboooboooooooOoooDn

7.3.1 bytearray 1 00000

goooo2e6000.

PyByteArrayObject
Python O bytearray 000000000 PyObject DODODOOO

PyTypeObject PyByteArray Type
00 PyTypeObject 0O DOOOOOOO Python bytearray 0 0 000 O OPython OO0 OO
bytearray 00 o0ooogoooood

cooooooo

int PyByteArray_ Check .
Y=Y rray_the (PyObJect*o)

o0 bytearray 000 0000000000000 O00O0O0OO00OOOOOO

int PyByteArray CheckExact .
Y=Y Y- (PyObJect*o)
oObytearray 100 0000000000000 0O0OOOOOOOOOOOOOOOOOOOO
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0oOooOo APIOO

PyObject* PyByteArray_ FromObject
YR EYEY Y- JeCt (b, Object*o)
O0000000oopDo0o0o0o00dooooooD o0OD0ODOOO bytearrayODOOOOoOoOoOQd

oooood

PyObject* PyByteArray FromStringAndSize (const char*string, Py_ssize_tlen)
string 00000 len00000 bytearray 0 0000000000000 OOOODO NULLODOO
agoad

PyObject* PyByteA. C t
yObject” PyByteArray Concat (, .. 44, PyObject*h)

bytearraya 0 00000000000 bytearray 00000 0OCO

Py_ssize_t PyByteArray_ Size
y- - FYEY Y=z (PyObjecl*bytearray)

NULLOOOOOOOODOD bytearray 0000000000

char* PyByteArray AsStrin
Y=Y Y- * g(PyObject*bytearray)

NULLOODOOOO0OO0O0O0O00 bytearray 0000 charO0O0O0ODOOODOODO

int PyByteArray Resize
yBy y_ 1z (PyObject*bytearmy, Py_ssize_tlen)

bytearray 00000000 len 000000000
goo
0000oo0o00ooO0o00ooO000ooOo00ooOoO00ooOoO00ooOoO0O0oDoOoO0o0onoOoDO0OO

char* PyByteA AS_STRING .
yEytenrray A5 (PyObJect*bytearmy)

PyByteArray_AsString () DOOO0O0000O0

Py_ssize_t PyByteA GET_SIZE .
y_Sslzet EYEyReArray Shi (PyOb]ect*bytearray)

PyByteArray_Size () OOOOOOOODOO

732 000/00000000OO

coobOodoobooobooooooooooOo00obOOo00ooo0Oonboon0d TypeError00goood

O00: J000D0O0OO Python3xOO PyBytes *O00000000000OCO0O0O0ODOOOOOO
00000000000 3x000000 PyBytesJOODOODOO PyString *O000O00000OOCOOOO
gooo

PyStringObject
00 PyObject O0DOOOOO PythonOOOODOOODODOODOOOO
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PyTypeObject PyString_Type
OO0 PyTypeObject 0O0OODOODODO Python OO OO OOODODOOO;000O0O0ODOOO Python
Jd0ddddgd str 0 types.StringType 0o gg .

int PyString_ Check (PyObject*o)
o00000D00O0DODO0OODOOO0OODOOODODODOOOOOOOOOOO22000:000000
goooOoOooOoooopooo.

int PyString CheckExact .
y 9 (PyObJect*o)

o00000000O0OO0O0OD0OUOOOODUODOOODOODOOOODOOOOOOOOO22000.
PyObject* PyString_ FromString (const char*v)

Return value: New reference.

voooooooooooooooboooooooboo NULLDOOO0oooooo v NULLO

000000000, NULLODODOOOO0O0O000ooOoo

PyObject* PyString FromStringAndSize (const char*y, Py_ssize_tlen)
Return value: New reference.
OO0vOOOOlnOOODOOODDOODOOOOQOODOODOOOOODOOONULLODOOOOO VO
NULLOOOOODOOODOOODOODODOOODO0oo0ooooooooooo225000: 00000000
len000 int 0000000 COCOOO0OOO0O0OO0GbItDOODODODODODOOODODODODOODOO
goooooogo

PyObject* PyString FromFormat (const char*format, ...)
Return value: New reference.
CO0O printf () 000 format 000000000000 DOOOO0ODOOOODOOODOOOO
0000000000000 0DOoD python0O0D0OO0O0O0OOOO0OOOCOODOOOODODO COODOOO
O000000000 format 00000000000 (formatcharacter) 0000000 OOOOOO
g0ooo0o0o0ooooooooooooooog:
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gd a good

ooo

0

%% n/a 00 000000

3C int cooopooooooooooooo

sd int CO printf("sd") OOOOOO

$u unsigned | CO printf("$u") 000000
int

$1d long CO printf("$1d™) DO0O0OO0OO0O

$1lu unsigned | CO printf ("$1u") OO00OOOO
long

%11d longlong | CO printf ("$11d") O00OOOOO

%11u unsigned | CO printf ("$11u") OOODOOO

long long

$zd Py_ssize_t| CO printf ("$zd") OO0OOOO

$zu size_t CO printf("$zu") ODODOO0O0O

%1 int CO printf("$i™) O00OOOODO

EP int CO printf ("$x") 00OOOODO

%s char* nll 000000 COO0OOO

e void* cOOoOoOoOo 160000 printf("sp™) O0ODOOO0OODOODOOOOO
O0000000 printf000000O0D0OODODODOODO 0xOO00O0O
aad

goboobobobboobooobbooboobooboboobooboboobboobbooboo
gobobooooooo

O00: “%ld” 0 “%lIuw” 0000000 HAVE_LONG_LoONG OO OOOODOOOOODOODOO
ood

OO0O00O27000: “%ld”0 “%lw 00000000000 0OOO

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

Return value: New reference.

PyString FromFormat () 00000000 0OODOOODOOOOOOOOOOOOOOOOO
Py_ssize_t PyString_Size (Py Object*string)
O00U0U00oooo sting0000000O00O0ODOOOOOOOOOO25000: 00000000
int 0000000000000 0000 bt 0 0000000000000 0O0O0O0O00O0O0Od
ooo

Py_ssize_t PyString GET_SIZE )
I — FyString BRI (PyObJeCt*string)

PyString Size() 00000000 DO0OOOOO0OOOOO0O0OOOOOOOOOOOO 2500
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0:00000000 int0000000000CC0DO0O0O0O0ebitOOODOOOOOOoOoOooog
oOoOopooOoooooooo
char* PyString AsString (Py Object*string)
string 0000 NULODOODOOOOOOOOOOOODOOO string0000O0D0OCODOOODODOO
00000000000 000000000000D00 PyString_FromStringAndSize (NULL,
size) DO0OO0OODOOOOODOOCOOODOOODOOCODOOOOODOOOODOODOODOCOO
0000000000000 0D00000000 stringd Unicode 000000 OOOODOOO
Ostring00000D00O0OO0OOOOODOOOODOODOOODOOOODOOOOODODOOODOOOO
O00O0string 0000000000 0OOOOODOQOO PyString AsString() O NULLOOOO
TypeError 00O QOQOO0O0O
char* PyString_ AS_STRING (Py Object*string)
PyString_ AsString() 000000000000 OOOO0OOOODOODOOOOOOOOO
O00O0O0OO0O00O0O0OO0O0OOdO;Unicode 000000000 OOOOOOOO

int PyStri AsStri AndSi . .
yString Asstring J'ze(PyObject*obj, char**buffer, Py_ssize_t*length)

obj0 000 NULODOODOODODOOOO0OD000O000O0 buffer0 lenggh 000000 DOOO
OO00000000000000 UnicodeDOODOOOO00O0OOO0ODOOOODOODOOODO Unicode
00000000000 0000000000000000000000D0O00000000 (default
encoded version) 000000 length 0 NULLOODOOOOOOOOOOOOOONULOOOOOO
OoOoOoOoO;NULOOOOOOOOOOODODOD -10000T1TypeError0000O00ODO

buffer 0 obj 00 0O0O0DDDO0O0OO0OO0OOOOCOOOOOOODODOOODOOODODDODODOOOOO
PyString FromStringAndSize (NULL, size) UO0UO0O0O0OO0OOOOOOOOOOOOOO
Jdddd0o0o0o0oOo0ooooooooobobobobobooOobOoO0o0o00000000000ooooaOoao

string 0 Unicode 00 0000000000000 string00000000000O0O0DOOOOOO
Oo0O0O0o000o0Oo000oO0000O000D0O000 seing00000O0O0OO0DOCOODOOO
O0PyString AsStringAndSize () 0 -10000 TypeError 0000000 OOODOO 2.5
O00:00000000length000 int »00000000D00OCOOOOODODOO 64bit0 00
goooooooooooooooooooooog

void PyString Concat (PyObject**string, PyObject*newpart)
DO0O00000000000 *%tring000D00 newpart D000 string 00 0000;000000
gooooOooooOoOoOoOoOoOOOoO smng0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0
OooOoOoOoooooosting00O0O0ODOOODOODDOOD*tring000 NULLODODODODODO;O
oooooooooooooooooo

void PyString ConcatAndDel (PyObject**string, PyObject*newpart)

DO0D0O00000D000 *tring00000 newpart 0000 string000000000O0OOO

OooOoOoOOO0 newpartOODOODOOODOOODOOODOO

int _PyString Resize . . . .
—Y 9 (PyObject**strmg, Py_ssize_tnewsize)

“0000”00000000000O0C0O000O0COO0O0DOOOOOOOOOOOOOOO0OO0O0OO0
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PyObject* PyString Format (

void PyString_ InternInPlace (

ooboobooooooboob;oobobooboboobbo0oooooooooooooooooogn
ooooooooooooo0oOooooooOoOoooOoOoOoooooOooboboOoOooooOooD 1000000
oooooooooooooobobOobooOoOooooOooooboooooooobDOoboobDobooon
(bbooooooooooooooooooOoOoOoOO)@oOooOoOooOoOooOoOoOoboOoooooboo
*tring 00 000000000000 00000OOCO000 0000000, *tring0 0000000
000000000000 O000OO0OC0O0O000OO0O00000O0000000O00*string000
Oo0O000o0oo0O0oo00o0oo000o00n0 s»srmingd NULLOOOODOOOOOOODOOODOOO -1
O0000O000O0oOO25000:00000000 newsizeODOD int0000O0O00O0O0OOO
000000640t 0000000000 DOO0OODOOOOOODOOOOODOO

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

0000000000000 formatd args000O0000O0QO format % argsO0000O0O0O00O0O
ODargsUO0O00O0OO0DOOOOOOOO

PyObject**string)
00 *ming 0000000000 (intern) 0000000 PythonOOOODOOOOODOOOODOOO

000000000000 00000 *»ring00000000DO0OOCOCO0O00O0OODOODODOO00
00000000 *»tring0 00000 (DOOCOO0OODOOOOOOCOOO0OOODOOOODOOOO
ocooooooooooooooooooooooooOoOooooooooooOoOo)y@o:-000
000000000000 00o000 t000000DoooO0ooogg (reference-count-neutral) O
coooooo;oboboooooobooco0ooOoo0ooboOoO0oOoOOoO0obObOOooOoOoOoOooDOboOoon
Ooo0o0O0O0o0000000o0o0000oooooooooon)

OoOO0: 00000 3x00000000 PyBytesOOOOOOOOOODODO

PyObject* PyString_InternFromString (const char*v)

Return value: New reference.

PyString FromString () 0 PyString_ InternInPlace () DOOOOODOOOODOOOOO
gboboooooooooboboboboboooooobobobobobooooooboobOoDbo
OO0 ¢oooooo”)ybooooood

OOO0: 00000 3x00000000 PyBytesOOOOOOOOODODODO

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

Return value: New reference.

size0000000000O0O0DOOOO sO encoding0 0000000000 codecOODOOOOO
O00000000D0OD0O0DOO encodingd 00O errors000000O00O0 unicode() ODODOOOO
00000000000 000000000 codecO0O0OO00O Pythond codecOOO0D0OO0O0ODOOO
OOOOcodecOODOOO0OOOOOUONULLODDODOO

88
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O00: 00000 3x00000000 PyBytesDOOODOOOOODOO

OO0O00025000: 00000000 size000 int00000C0CODO0OOODOOOODOO
64bit 0 0 0000000000000 OOOOOOOOOOOO

PyObject* PyString_ AsDecodedObject (

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

O0O0O0D000000 encoding0 0000000000 codee0O0O0O0O0O0DOODOOPythonOd OO0
00000000 encoding 00O errors 000000 encode() 0000000000 OOOO
OO0000000O0000CCO000 codecOOOOOPythond codecO0O0O0O0O0O0O0O0O0O0O0O0OO
codecO0O0000DODOOOOOONULLOOOOOO

O00: O00003x00000000 PyBytesOODOOOODODOOODOO

PyObject* PyString_Encode (const char*s, Py_ssize_tsize, const char*encoding, const char*errors)
Return value: New reference.
sizeJ000000000 chardOOOO encodingDO0OOO0OOO00OOO codecOOOODOO
OO00C0OPythonOOODOOOOOOODOO encodingO0OO errors000000 encode() OO0
00000000000 0000000000000000 codec00 000 Python 0 codec 000
O00O00O0O000O0OOcodec 0000000 Oooog NULLODODODODOO

O00: 00000 3x00000000 PyBytesDOOODOOOOODOOO

OO000025000: 00000000 size000 int000000CO0ODO0OOODOOOOOO
64bit 0 00 0000000000000 OOOOOOOOOOO

PyObject* PyString_ AsEncodedObject (

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

000000 encoding00O0000 codecO00D00O0DO0O0OOO0OOOODOODOOODODOOOOOO
Python 000000000 COCOOOO encoding000 errors000000 encode () DO0OOOO

000000000000 DODOO000000OD0000 codecOOOOO Pythond codecOOOOOO
O0000OO00OOcodec 000000 Oooooo NULLODODODOOO

O00: 00000 3x00000000 PyBytesOODODOOOODOOODOO
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7.3.3 Unicode 0 OO0 OO0 codec

Unicode O OO OO0

Unicode O

OO0 PythonO Unicode 000000000000 UnicodeJOOOOOOOO:

Py UNICODE

0000 Unicode OO (Unicodeordina) 00 000000000 OOOODO PythonOO OO OOOO
O0OPythonOOOOOOOOOOOODO Py _UNICODEODODO 16-bit00000O0O Unicode 0O O0O
000 UCS20000000UCS400 PythonO0OODODODODOODOOOOODO@MOOOOO Linux
0000000000000 UuUCS400 PythonOOODOOOO)UCS4000000 Py_UNICODEQO
32-bit0 000000000 Unicode OO0 UCS40000000wchar_t 0000000 Python
O Unicode OOOOQOOOOOQOOOODOOODOOODO Py_UNICODE O wchar_t O typedef 00O
dodooooooooboobobbbobbobbbodddodoooooooooooboobooobooo
OOO0OO0OO0OO00Py_UNICODEQO unsigned short (UCS2)0 unsigned long (UCS4)0O typedef
gddddooooouoood

UCS20 UCS40 Python OO OOOOOOOODOODODOOOOOODOODOOOOODODOODODOOOO
cooboooooboooobooooooooobboooobooono

PyUnicodeObject
00 PyObject DO0OOOOO Unicode 0O0OODOOOOOOOO

PyTypeObject PyUnicode_Type
00 PyTypeObject 00 ODODOOQO Python O Unicode 00O O00OOPython OO DO OODOO
unicode [0 types.UnicodeType 00000 O0OO0OOOO0O

OO0 APIODDODDO CODOO0OO0OUnicode 0000000000 0O0OD0ODOO0ODOO0ODOODOOODOO
gbooooogoooo:
int PyUnicode_Check .
yUnicode_Chec (PyObject*o)
o0 Unicode 0O OO0O Unicode 00 0000000000000 OOOOOOOOOOOOO 220
go:ooobodgboooboobboobog.

int PyUnicode_CheckExact ( .
PyObject*o)
o0 Unicode 00000000 Unicode 00 000000000000 0O0O0O0OOOOOOOOOOO
22000.
P i t PyUni de_GET_SIZE
y_ssize_t PyUnicode_ ' (PyObject*o)
000000D000D0000000 o0 PyUnicodeObject OOOODODODODOO (DOOODOO
OO)0oOOoOoDoOoO25000: 0000000000 int00000O0CCOCOOOOOOO0O0 64bit
gdddooooooooooobobobobobbooboooo

Py_ssize_t PyUnicode GET DATA SIZE
Y- Y - - - (PyObject*o)
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gbooobooboobobb0obboob0o0ob00bUbl o PyUnicodeObject DODODOO
goooo@oooooooOo)oooooboo25000:0000000000 int 0000000
OO0O0OOOoODoOoOoOo edbitOOOOOODOOODOOOOOOOCOOOOODODODODOOO

Py_UNICODE* PyUnicode_ AS_UNICODE
Y- yrnicode 85— ‘pyObject*o)

gbooob0o0o0O0 py_UNICODEODOODOOODOODOODOO o0 PyUnicodeObject U
ooopooOoooo(@oooooboooo)g

const char* PyUnicode_AS_DATA ( .
PyObject*o)
0000000000000 00000000000 o0 PyUnicodeObject DOOOOOOOO

0D(@O0O00000o0o0)o

int PyUnicode_ClearFreelist ()
freelist0000000O0OOOOOOO0O0O000000O0OOOOOOO 26000.

Unicode DO O OO0OOO

Unicode 00000000000 OODOQO (characterproperty) 00 000000000 O0OOOOOOOO
O0000o0o0O000ooOo00ooo0o0oooo0O0 pythonO0O0O0O0O0OO0OO0ODO COODOOOOODO
gooboooo

int Py_ UNICODE_ISSPACE
Y- — ‘py_UNICODEch)

ch0000O0000DDOO0D 10000000000

int Py UNICODE_ISLOWER
Y- — ‘py UNICODECh)

ch0O000O0O0O00O0OO0OO 1o00obOOOoODO

int Py UNICODE_ ISUPPER
Y- - {py_UNICODECH)

ch0O000O0O0O00O0OO0OOO 1000 obOOoOoODO

int Py UNICODE ISTITLE
Y- = ‘py_UNICODECH)

ch00O000000O0O0 (titlecasecharacter) 00000000 1000 0000000

int Py UNICODE_ ISLINEBREAK
Y- - (py_UNICODEch)

ch00000000O0O0O0O0O0 10000000000

int Py UNICODE ISDECIMAL
mEEy— — {py_UNICODEch)

chO 100000000000COOCO 1O00DOODODOODOO

int Py UNICODE_ ISDIGIT
Y - ‘py_UNICODEch)

ch0200000000000000 10000000000

int Py UNICODE_ ISNUMERIC
Y- - (py UNICODEch)

chOO0000O00O0O00O0OO 10000000000

int Py UNICODE ISALPHA
Y- - ‘py UNICODECh)

chO0O000000O0O00O00O0OO00O0OO 10000000000
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int Py UNICODE_ ISALNUM
Y - ‘py_UNICODEch)

chO0O0O000O0O0O00OOO 10000000000
000 APIDOO00O0O00O0O0OOO00O0OO0OO00O0O0O00:

Py UNICODE Py UNICODE_TOLOWER
Y- Y- - (py UNICODEch)

ch0O0O0O0O00O00D0ODO0DO00ODOOO0O0

Py UNICODE Py UNICODE_TOUPPER
Y- Y- - (py UNICODEch)

ch0O0DO00O00O00ODODDOO0DOOO0OO

Py UNICODE Py UNICODE_TOTITLE
Y- Y- = (py_UNICODEch)

ch0000O00000OO00O0ODOOO00DODO0ODOOO

int Py UNICODE TODECIMAL
Y- — {py UNICODEch)

chD 1000000000000 D000DO0O0O0OOOO0ODOO0O0O -100000000000O0O00O000O
0O0oo0oOoo
int Py UNICODE_TODIGIT
Y- - ‘py UNICODEChH)
ch000D020000000000000000000000 -1000000000000000
0000000

double Py UNICODE_TONUMERIC
oubleEY— - ‘py_UNICODEch)

ch double 0O0O0O0000O0O0O0O0ODODOOOCOCD -1.0000000000CCO0O0O0000O
ooooo

Plain Py_UNICODE

Unicode 000000000000 OUnicode 0000000000000 00O0O0O0O0O0OOOOOODOO
OooOoOoOoOo APIODDOODOOOO:

PyObject* PyUnicode_FromUnicode (const Py_ UNICODE*u, Py_ssize_tsize)
Return value: New reference.
size0 0000000000 Py UNICODEOOOOO w00 Unicode 0000000000000 u
ONULLOODOOOO0O0D0OOO0000000D00000000000000oooooooooon
00o00oDoobObOO0000D0oObODbOO000000oooOoObOoO000o00oooOoObOOoOoOoOoO NULLO
0000000000000 00Do00Do000o00o0o00Doo0o0o0o0o0n0o0g Unicode
0000000000000 D00 wO NULLOODODODODODODOODOODO25000:0000000
Osize000 int 0000000000000 00OD0OO 64bit000000OOOCODOOOOOO
gdooouooogooa

Py_UNICODE* PyUnicode_AsUnicode(Py Object*unicode)
Unicode 00000000 ODOOODO Py UNICODEOODOODOODODODODOODOOODOOODOO
unicode 0 Unicode 00000000000 NULLOOOOOO

PyObject* PyUnicode_FromStringAndSize (const char*u, Py_ssize_tsize)
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char 00000 w00 Unicode 0000000000000 O0000 UTF80000000O0OOO
oooboodb«O0ONULLODOOOOOODOOOODOCOOO0OOOOO0OOOOOODOOOOODOOOOO
ooooooooooooooboboboooboooooobDOobOOobOobOoboooDoobooooobooo
ooonNULLOOOOOOOOOOO0oooOboOoobooooooboooboooooboboOooooboooo
OO0 Unicode 00 0000000000000 w0 NULLODODODOOODOOODODO 26000.

PyObject *PyUnicode_FromString (const char*u)
UTF-80 0000000 NULODODOODO charDOO0ODO0O w00 UnicodeOOODODOOO0OOOOOOO
oonooo26000.

PyObject* PyUnicode_FromFormat (const char*format, ...)
printf () 00000 format 0000000000000 0O00OO unicode 0 O00O0DOOO0OOO
0000000000000 0O0 wicode 0000000 0ODOODOOOOOOO COODOODOO
00 format 00 0000000000000 0DOOO0O0O0O0ODOOOOOO0OOOODODOOOOO
ooooog:
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gd 0 gd
ooo
0
%% n/a oooog 00
3C int COD0OmODOOOO 1go
sd int printf("sd") D00 QO
u un- printf("su") DO0OQO0O
signed
int
%1d long printf ("$1d") OD0OOO0O
%1lu un- printf ("$1u") 0DOOOO
signed
long
$zd Py_ssize_t printf ("%zd") 00000
%zu size_t printf("$zu") 00000
%1 int printf("$i") 0JO0QOQdOd
%x int printf("$x") 00000
$s char* NULOOOOOOoOOOo
%$p void* COO0OO0OO0 1600000printf("sp") DO0OOD0OOOOOODOOO
ool printf 00000 OxUOOOOOOOOOOOOOODOOO
$U PyOb- unicode 000000
ject*
SV PyOb- unicode 000000 (WULLOOODO)00200000000 NULOOO
ject™®, COOD eUDOoOODO01000noooNULLOO0O00O0OOD0onooon)
char *
%S PyOb- PyObject_Unicode () ODOOO
ject*
$R PyOb- PyObject_Repr () O0ODOO
ject*®

goobodobooboobobooboooboboobooboobbooboobDbooboobbooboo
I o o e S

PyObject* PyUnicode_FromFormatV (const char*format, va_listvargs)
200000000000 pyUnicode_FromFormat () DOOO0OODOOOOO226000.
Py_ssize_t PyUnicode_GetSi .
y-Ssize_tryvnlcode etsize (PyObJect*unicode)

Unicode 00 0000000000000 OOOOO25000:0000000000 int0Q0QoQgd
000000oooDoooo ébit0 0000000000000 DO0ODOO00OO0ODOODOO0OO
PyObject* PyUnicode_FromEncodedObject ( . . .

PyObject*obj, const  char*encoding, const

char*errors)
Return value: New reference.
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000000000000000000000000 opj0 Unicode 0O O0OOOOOOOOODOOO
coooOooooooobooooooo

coooooooooobooooo:

OO0000000 char 00000000000 OODODODODOOOO encoding0 0000000
OO0O0DoDOoO00b0Oerror0000D0COO0OOOOOODOOODOOOODOOOOONULLOOODOO
O000o0000OOo00DOo0d0 @Uooogoooooooono)

0000 Unicode 000000000000 00O00 TypeError 00000000000

OO0 APIODODOOOODOODOONULLOODODODOOO0OO0ODO00OD0O0ODO0O0oO0oooon
OO0O0O0O0OD0 10000 (decrehDOODODODODDODO
PyObject* PyUnicode_FromObject (PyO bject¥obj)
Return value: New reference.
PyUnicode_FromEncodedObject (obj, NULL, "strict") U0OOO0OODOODOODOOOO
OOO0O00QO Unicode 0000000000000 0O0O00OO0OOOO

000000000 wechar_t 0000000000000 weharhOOODOOOOOQOOOPython OO
00000000 wechar_t 000000 UO0OO0O0OCO0DOO0OO0OOOO0OODOOOODOOOPythonOOO
Py_UNICODEUOOOOUOOUO wchar_tOUOO0OOO0O0OOOOOOO0OOOO

wchar_t0 000

wchar_t 0000000000000 O00O0O0 wehar_tO0O0O0O:

PyObject* PyUnicode_ FromWideChar (const wchar_t*w, Py_ssize_tsize)
Return value: New reference.
sized wchar_t 00O0O wOO Unicorde 0000000000 0ODOOOOOO NULLOODOO
0000000 25000:00000000 size000 int00000000D0O00D0OOOODOOO
64bit00 000000000000 OD0O0OO00OOOO0OOUOOOO

Py_ssize_t PyUnicode AsWideChar (PyUnicodeObject*unicode, wchar_t*w, Py_ssize_tsize)
Unicode 0000000000 wechar_t 0000 wOOOOOOOOOODO size00O wchar_t O
0do(@ooo-0oOb000U00)DODOO0O00OD0OO0000O0OD wechar_tO0O0ODODOOOOODODODOO
000000 -1000000 wechar_t0O0O0O0O 00000000000 0DOODOOOOOOOOO
000000000 00OoO000ooOo00U000oo0U00DOO000 wehar_t0ooo 0-0D00O0
000000oooo25000:00000000 int0000 size0O0O0 int00O0000O00O0O
0000000000 6bit00 0000000000000 OO0O0ODOOOOOOO

0000 codec (built-in codec)

Python 000 OO0OODODOCOCOOO COO0OOO codecOIIODOOODOODOODODOOO codec OO
oboooooooooboooboo
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000 APIOOOO0 encoding O errors 000 000000000000000000000ODOOOOO
Unicode 00 00000000000000 unicode() 0000000000000 O0O0O0O0O0O0O0OOO

encoding0 NULLODOODOOOOOODOOOOO0OOO0OOOOASCIIOOOOOOOOOOO0O0OO000OO
CooooOoooooOoooboo0ooobobOocOoOoobOOo000n0Dn py_FileSystemDefaultEncoding
oooboobobooooboobOobOooOooooooooobooobooooobobo:bOobDOo0oOoDOoDOd
ocoobooooooooooooooooOOoOooO0oDOoOoOOO0OOO0OOO0OOO0OO@MObOOoOOOoOonOO
setlocale 000 000000)000O0O0O0OOOO

errors 0000000000000 NULLOODODODODODDO NULLOOOOOOOcodecOOO0O0O0O
00000000000 000000000000000 codec0 000000 O0ODOODODONO “strict”
(ValueError 00 OQO0O0)OOoOoOOOOO

OO0 codec0 00000000 OOOOOOOOOOO0OO0OO codecOOOOOOOOOOOOonononong
gbobooooobooboboboboooboooooobobo

0O codec

00000 codecO APIOO:

PyObject* PyUnicode_Decode (const char*s, Py_ssize_tsize, const char*encoding, const char*errors)
Return value: New reference.
OOOOCOO0OO00ODOO0O0O0ODODO0ODDOODODOOsiZe0 000000 sO0D0ODOOO UnicodeOOOO
00000000 Oencodingd errors00000000 unicode) 000000000 O0ODOOOO
00000000 codecO0O0O0O0OPythond codec0 00000000000 O0OcodecOOOOO0O
000000 NULLOOODOOO0O00D0D025000:00000000 sized0O0 int0O00OO
00000000ooooogedbitD 00000 ODODOODOODODOOOOOOOOOOn

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

char*errors)
Return value: New reference.

size0 000000000 Py _UNICODEOOOO sOOD0OCOOOOO PythonOOOOODOOOOO
000 0O0Oencoding 000 errors O Unicode 00 encode () OOOO0OOODOODOOOOODOO
OO0O0OC0O0OO0OO0OO0OO0O0O0OO0O codecedd OO0 PythonOD codec0 000000 O0OOOOOOcodec
000000000000 NULLOODOO0OODO0O0O0O0O025000:00000000 sizeb0O0O
int 0000000000000 000006bit0 0000000000000 0OD00O0O0OOO0OOd
oooo

PyObject® PYUniCOde_ASEHCOdedString(PyObject*unicode, const char*encoding,  const

char*errors)
Return value: New reference.

Unicode 0000000000 DODODDOOOOOO PythonOODODODOOODODODODODOOOOOG
encoding 0 00 errors 0 Unicode 010 encode () 000000000000 0OOODOODOOOO
000000000 codecOOOOO PythonO codec0OO0O0OOOOOOODOOOcodecOOOO
00000o0o0oOo NULLOODOODOO
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UTF-8 Codecs

000 UTF-8codec O APIOO:

PyObject* PyUnicode_DecodeUTF8 (const char*s, Py_ssize_tsize, const char*errors)
Return value: New reference.
UTF-80000000D00 sizeO0000OD00O0O sO0 Unicode 00OO0OO0ODOOODOODOOcodecd
00000000000 NULLOODODOO00000025000:00000000 sizez000 int

000000000000 00oOoooo e4bit000O0000000OD0ODODOODOOOO0OOoOooO
ooo

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

Py_ssize_t*consumed)
Return value: New reference.

consumed [0 NULLO OO0 PyUnicode_DecodeUTF8 () 0O0OO0OO0OOO0DOODO consumed O
NULLOOODOOO PyUnicode_DecodeUTF8Stateful () OO0 OO0ODOODO UTF-80000O0O
0000000000000 o0o0o0o0ooDooDoOoO0O0O0O0C00O0OOO0O000d consumed O
0000000000 24000.0000025000:00000000 size000 int0O00O0O
OO00O00o0O0o0ooOooogoedbitOOOOOOO0OOOODOOODOODUDLODUOOOOOOOG

PyObject* PyUnicode_EncodeUTF8 (const Py_UNICODE*s, Py_ssize_tsize, const char *errors)
Return value: New reference.
size0 0000000000 py_UNICODEOOOOD sO UTF-80000D0OOO PythonOOOO
O00O000000000Ocodec0 00000000000 NULLOOOOOOOOOOO 2500
0:00000000 size000 int 000000000 ODOOOOOOOOOG4GItOOOOOOOO
ddddoooooooooooooon

PyObject* PyUnicode AsUTF8String (Py Object*unicode)
Return value: New reference.
UTF-80 Unicode 0000000000 O0OCOOO0OO PythonOOOOOODOOOOOOODODOCOO
000000 “strict D00codec0O000D00DO0ODOOOO NULLODOODOODO

UTF-32 Codecs

000 UTF-32codec APIO OO

PyObject* PyUnicode_DecodeUTF32 (const  char¥*s, Py_ssize_tsize, const  char*errors,

int*byteorder)
UTF-32000000000000000000 size000000000OUnicode00O0O0OO0OOOO

O000O0Oerrors 0 (NULLODODODOO)0O0O0D0O0O00O0D0O00000000O00 “strict”000

byteorder 0 NULLOOODOOOOODOOODDOODOOOOODOOOOOOODOOOOO

xpbyteorder == —-1: little endian
xbyteorder == 0: native order
xbyteorder == 1: Dbig endian
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sbyteorder 0 00000000000 400000000000000 BOM)ODOOOOOO
coooO0oBOMOOOOOOOOOOOOCOO BOMOOOO wicode 00O0O0O0O0O0O0OO0OO
*byteorder 0 -1 0 10000000000 BOMOOOOOOODOOOOO

OCO00O00O0000C0CO000000D000000000000000000 *byteorder 00000
ooo

narrow build OO O OBMPO OO OOOOODOOODODODODOOOOOOODODOOOO
byteorder 0 NULL O O 00O codec 0 nativeorder 00 000 0O0ODO0O
codec0O00DO0ODOOOOOOONULLOODODODOODOODO26000.

PyObject* PyUnicode_DecodeUTF32Stateful (const char*s, Py_ssize_tsize, const char*errors,

int*byteorder, Py_ssize_t*consumed)
consumed 0 NULLOOOO PyUnicode_DecodeUTF32 () OO0D0OOO0OOODOOOOOO consumed

O NULLOOODOOO PyUnicode_DecodeUTF32Stateful () DO0O0OOOOO @GO0OOQad
0o0ooooo00ooooo)UTE3200000000000000000000000000000
000000000 00000000000 consumed 0000000000000 26000.

PyObject* PyUnicode_EncodeUTF32 (const Py_UNICODE*s, Py_ssize_tsize, const char*errors,

intbyteorder)
s0O Unicode 0000 UTF32000000000000 PythonO bytesIODOOODOOOODOOO

cobooOooobOocoOobooooboocoobooooooo

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

byteorder 0 0 D00 0OO00O0OOOOO UnicodeBOMOODO (U+FEFF) 00000000 OOOO
200000000000 BOMOOOOOOOOODOOO

Py UNICODE_ WIDEOOUOUOOOOOOOOO0OOOOOOoOoOoOoOo 100000ooogooooog
opooo

codecO000O0O0OODOODOOOONULLOOOOOOOOOOO260000.

PyObject* PyUnicode_AsUTF32Stri
yohject” Fylnicode _As rlng(PyObjeCt*unicode)

0000000000000 UTF3200000000000 PythonOOODOODOODOOOODOO
O0BOMUODOOODODOODOOOODOODOODOODOO “stric000codec0000000O0OO0OO

NULLOODOOOO0OO0O0O00026000.

UTF-16 Codecs

000 UTF-16 codec 0 APIOO:

PyObject* PyUnicode_DecodeUTF16 (const  char*s, Py_ssize_tsize, const  char*errors,

int*byteorder)
Return value: New reference.

98 070 00000000 (concrete object) 000



Python/CAPI D 000000 OOOO,O0000 2.7jal

UTF-16 0000000000000 sO0 size00O0O0O00O0O0O0OODODOOOO Unicode 0000
OO0O0O000Oerrorsd (NULLODOOOO)OOOOOOODOOCOOOOOOOOOOO “strict”
ooo

byteorder 0 NULLOOOOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0000 (byteorder) 000
oooboooooog:

xpbyteorder == -1: little endian
xpbyteorder == 0: native order
xpbyteorder == 1: Dbit endian

*byteorder0 00000000000 200000000000000 (BOM)OOOOOOOOO
coBOMOO0OO0OODOOOOOOOO0OO0O0OOOBOMOOOO UnicodeOODOOOOOOOOOO
xbyteorder 0 -1 0 10000000000 BOMOOOOOOOOOODOO@MOOO \ufeff
O\ufffe00000000000O00O)

0000000000000 000000000000000000000 *byteorder 00000
ooo

byteorder 0 NULLOOOUO codec 0000000000000 O0OOOOOOO

codec0000O0O000OO0OOONULLOOOODOODOOOODO 25000:00000000 sizeld
00 int00000000000000000064bit0 0000000000000 ODOO0ODOOO
ooooog

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

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

consumed 0 NULLOOODO PyUnicode_DecodeUTF16 () 0OOO0OOOO0OOODODOO consumed O
NULLOODOOODO PyUnicode_DecodeUTFl6Stateful () DO0OO0OOODOO UTF-1l6 0000
(0oo0oU0U0U0UUUUUDOooUoOoUUoULo)oDDoooOoOooDOOOOODOOOODOOOOODOODO
000000D00000000000 consumed 00000000000 24000.00000 250
O0:00000000 size000 int 00000 consumed D00 int « 00000000000
0000000 64bit 0000000000000 0ODODO0ODO0ODOODOOOOO

PyObject* PyUnicode_EncodeUTF16 (const Py _UNICODE*s, Py_ssize_tsize, const char*errors,

intbyteorder)
Return value: New reference.

sO00 Unicode 0000 UTF-16 0000000000000 000 PythonOOOOOOOOOOO
gboboooooooboboboboooooooboobob:

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

byteorder 1 0 000000000 O0O0O0O0O0O0OO Unicode BOMOODO (U+FEFF)O0O0O0O0O00O0O
gooooooooooBOMUOOOOOOOOoOoood
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Py UNICODE_WIDEOOUOUOOOOUOOOOOOO py_uNICODEOOOOOOOOOOO0O0O0OO
OO0000O000O0OPy UNICODE WIDEOODOOOOOOOOOOO py_UNICODE OO UCS-2
oooooooooooon

codec0 00000000 OOONULLOOOODOODOOODO25000:00000000 sizeld
00 int000000000000000000e6bitI 0000000000000 0O00O0OO0O0O0
oooooo
PyObject* PyUnicode_AsUTF16String (PyObject*unico de)
Return value: New reference.
000000000000 UTF-16000000000 PythonOODOODDOOODOOOOOODO BOM
O00000000000000D0O “srict" 000 codec0000O00OO0OOOOO NULLOOO
goad

UTF-7 Codecs

000 UTF-7codec 0 APIO OO

PyObject* PyUnicode_DecodeUTF7 (const char*s, Py_ssize_tsize, const char*errors)
UTF-7000000000 size0000000 sO0000000 UnicodeOOO0O0O0O0O0O0O0O0OOO
codec 0000000 OOODOONULLOOOOOO

PyObject* PyUnicode_DecodeUTF7Stateful (const char*s, Py_ssize_tsize, const char*errors,

Py_ssize_t*consumed)
consumed 0 NULL OO 00 PyUnicode_DecodeUTF7 () OO0 OODDOOODODO O consumed O

NULLODOOOOOOOOOOOO UTF-7base-64 00 0000000000000 O00O0OOOOOO
OOO0OOOO0O0O0O0OO0O00000000d consumed 1000000

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

intbase64WhiteSpace, const char *errors)
000000000 py_UNICODEOOOOO UTF-7000000000Pythond bytesOO OO0

OO0OD0OO0OD0ODOcodecOO0O0OO0OOOOOOOONULLODDODDOO

base64SetO0 D 0O ODDOOODO “SetO” 00 (D0OO0OOOO0OOOOODOODODOODOOOO)O
base-64 0 0 0 0 0 O OO O base64WhiteSpace 00O O0O0O0OOD0OODO00ODO0 base-64 0000000
0 0Python O “utf-7"codec 00 0000000000000 0OOOO

Unicode-Escape Codecs

000 “Unicode Escape” codec 0 APIODO:

PyObject* PyUnicode_DecodeUnicodeEscape (const char*s, Py_ssize_tsize, const char*errors)
Return value: New reference.
Unicode-Escape 0 0 0000000 size0000000 s0O0 Unicode 0000000000000
codec000000O00OOOOONULLOOOODOODOOODO25000:00000000 sizeld
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00 int00000000000000000064bit0 0000000000000 ODOO0ODBDDOO
oooood

PyObject* PyUnicode_EncodeUnicodeEscape (const Py UNICODE*s, Py_ssize_tsize)
Return value: New reference.
size00000000O0DOO Py _UNICODEOOOOOO Unicode-Escape 0 00 00O OOO Python O
0000000000000 00O0 codecOOD00O0DODOOOOODO NULLOODODOOOODDOOO
25000:00000000 size000 int 000000000000 0OO0DOODOO64bitOO0OO
goooo0o0ooOooooooooooooooo

PyObject* PyUnicode_AsUnicodeEscapeString (PyO biect*unicode)
Return value: New reference.
Unicode-Escape O Unicode 0000000000000 OCO0O0O PythonOOOOODOOOOOOOO
OO0OD0O0O0O0O0O “stric’000 codec0 0000000 OODOO NULLOOOOOO

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 0 0 0000000 sizeDO00OO0OO00 sO0 Unicorde OO0OOO0O0OODOO
OOOcodec00O0O0O0OQOOOO0OONULLOOODODOOOOOOOR25000:00000000
size000 int 00000000000000000064bit0000000000000000O00O00O0
gboboooooon

PyObject* PyUnicode_EncodeRawUnicodeEscape (const Py UNICODE*s, Py_ssize_tsize, const

char*errors)
Return value: New reference.

size000000000O0O0O Py_UNICODE OOODOO Raw-Unicode-Escape 00O 00O OO
Python 00000000 OODOOOOOD codecODO0OODODOODOOODO NULLOOOODOO
O0O00025000: 00000000 size000 int000000OC0ODOOOODOODOODOO
64bit 00 0000000000000 DOODOOOOOOOOO0n

PyObject* PyUnicode_AsRawUnicodeEscapeString (Py Object*unicode)
Return value: New reference.
Raw-Unicode-Escape O Unicode 0000000000000 0O0ODOO PythonOOOOOOOOOO
O0000OO0O0O0O0O00O0O0 sstrict”000 codec000O0O0O0ODOOODOO NULLOOOOOO

Latin-1 Codecs

000 Latin-1codecd APIO0O: Latin-1 00O Unicode DO DO OO0 256 0000000000000000O
256 0000000000

PyObject* PyUnicode_DecodeLatinl (const char*s, Py_ssize_tsize, const char*errors)

73. 000000 OOOO (sequence object) 101



Python/CAPIC 0000000 OOO,0000 2.7jal

Return value: New reference.

Latin- 1 000000000 size0000000O sO0 Unicode 00OOOO0OOODODODODQOOcodec O
00000000000 NULLOODO0OD000000025000:00000000 sizeO00O0O int
000000000000 000000 e4bit0 00000000 0D0O0ODOOOOOUOOOooon
goad

PyObject* PyUnicode_EncodeLatinl (const Py_UNICODE*s, Py_ssize_tsize, const char*errors)
Return value: New reference.
size00 000000000 Py _UNICODEOODODODODO Latin-lOO0OOOOOO PythonO OO OO
000000000000 codecO0O00D00OO0DOOO0DOOONULLODOODOODOOODDO 2500
0:00000000 size000 int0000000OOOOOOCOOOCOOOG4LItOOOOOOOO
godoooO0OoQoOoOoOooOooooooo

PyObject* PyUnicode_AsLatinlString (PyObject*unicode)
Return value: New reference.
Latin-1 0 Unicode 000 0000000000000 O PythonDOOOOODODODDOOOOOODDOO
OO0O00O00O “strict’000codecO000000O0QODOOOO NULLOOOOOO

ASCII Codecs

OO0 ASCIlcodec 0 APIDIODO 70000 ASCIOOOOOODOOOOOOCOOOOOOOOO0O00O
googoo

PyObject* PyUnicode_DecodeASCII (const char*s, Py_ssize_tsize, const char*errors)
Return value: New reference.
ASCIOODOO0O0OO00O0O size0 000000 sO0 Unicode OOOOOOO0ODOOOONOOcodecd
00000000000 NULLOOOO0OO0O0D000025000:00000000 sizeO00O int
00000000000 0ooooooo edbit00O0O0O000000OD0DODODOOOODOO0OOoOooO
agoad

PyObject* PyUnicode_EncodeASCII (const Py UNICODE%*s, Py_ssize_tsize, const char*errors)
Return value: New reference.
size000000O00O0O0OO py_UNICODEODODODDODO ASCIIDODODOOOO PythonO OO OO
000000000000 codecO0O0O0DOOO0DOOO0DOOO NULLODODOODOOOOODODO 2500
0:00000000 size00O0 int000000O0O0OOOOOOOCOOOOG4DItODOOOOOOO
dddoooooooooooboboon

PyObject* PyUnicode_AsASCIIString (PyObject*unicode)
Return value: New reference.
ASCIIO Unicode 00 0OODO0OODOOOOOOODOOCO PythonOODODOOOOODOOOOOODODODO
OO0O0000d “strict000codec0 00000000000 NULLOODOOOO
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Character Map Codecs

00 codecO0O00O00000 codec0 000000000000 0O00O00O codecdDO (00OOencodings
OOOCCOOOCOOO0ODC0O00 codecsDOOOO0OO0O0O codecOOOOOOO)IOO codecOOOOO0O0O
000000000000 D (mapping DO OODOO

000000000000 0DOO00O0O00DOOO00 UnicodeOOODOOOOOO (UnicodeOOOODODOO
O0O00)0O0O0 None (“ODO0O0OO0OOODOOOQO (undefined mapping)” 00000000 DOOOOOOO
O)OboOooooOoooooooobooooooo

0000000000000 Unicode 000000000 string000000000 (Latin-10000000O
O0000)000 None(“DODOODOOOOOOOD (undefined mapping)”’ 00 0000000000000
0)oooooooooooooooooooo

CO00000000000 __getitem_ () OOOO0OO0OCOCOO0DOCOO0OOCOOOOOOOOOOODOOC

00000000 LookupError 00 000000000000 OOO00OO0OO0O0OOOOOODOOOOOO
0000000000 UnicodeOODO Latin-1 0000000000000 OOcodecOO0O0O0O0O0OOO
ooooooooboooooooooooooooooooooooooobooooooDooog

O 00 mapping codec 0 APIO O

PyObject* PyUnicode_DecodeCharmap (const char*s, Py_ssize_tsize, PyObject*mapping, const

char*errors)
Return value: New reference.

OO000000D0 size0000000 sO00 mapping 000000000000 ODOOO Unicode
00000000000 0OCcodecOO0OODOOOOOOOONULLOOODOOODOO mapping O
NULLOOOOOOIatin-1 0000000000000 0C000000 mapping0 byteD OO0 OO0
OO0 @O0:s00000000wnsigned000 int00000000O0O0O0O0O0OOOO Unicode O
0000 Unicode 0000000000 O0ODOO)ODO00DOOOOOUODOOOOOODOO Unicode
goboooo

OO0 (O0: mapping O Unicode 00000000000 0)0C000000O0 bytedOO@O:
mapping 00000000 OOOOO) U+FFFE “characters” OO0 Byte OO O’ 000000000
000 (undefined mapping)”’ 0 0000000000000 24000 mapping 00 00O O unicode
00000000000 0.0000025000:00000000 size000 int0000OO0OO
00000000000 640t 0000000000000 OODOOODOOOOODOOO

PyObject* PyUnicode_EncodeCharmap (const Py _UNICODE*s, Py_ssize_tsize, PyOb-

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

size0000000O0O0O0O py UNICODEDOODOOOD mapping0 0000 ODOOOOODOOOO
CoOOOO0OO0OO0OO0OPythonOOOOOOOOOOOOOOOODOC codecOOOOOODOODODODO NULL
OO0O00DoooOoooD25000: 00000000 sizeJ00 int00000000D0COOO
00000 64bit00000O00OO0OODOOO0ODOOOOOOOOOOOO

PyObject* PyUnicode_AsCh Stri . . .
Yoo yrnicode_Astharmap rlng(PyObJect*unicode, PyObject*mapping)
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Return value: New reference.

Unicode 0000000 mapping 00 0000000000000 DOOOOOOOOOOO Python
0000000000000 0000000000 “strict"000 codecO0O0O0O0ODOOOODOOO0O
NULLOOOOOO

000 codec APIDO Unicode OO Unicode DO O DODOOOOODODOODOOOOO

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

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

size00000000D00OCDO py_UNICODEODOOOOOOOOODOD wble00DODO0ODODOOOO
O0OO0O0 Unicode 00000000000 Ocodec0 00000000000 NULLODODODOODO

OOO0O0O0O0O0 table0 O Unicode 00000000 Unicode 0000000000 NoneOOOOO
OO00O@MWoneOOOODOOODOOOODOOO)

gbobobooboboooboboobobobibl _getitem._ () O0OO0ODOOOOODOOO;0O0
ooo0oDbDOoO00o0oOo0oO0ooOOoO00oDO00bOO0O0DOOO0ODODOO00DO (LookupError 00O
goooo)ooooooooooooooooooO0o00oo00o000ooooogog2s5000:00
000000 size000 int 0000000000000 0000O0 64bit0 0000000000
ooboboooooooooooo

Windows 0 0 MBCS codec

OO0 MBCScodecO APIODOODODO codece0 0000000 WindowsJOOOOOOOOOOOOOoOQd
Win32 MBCS OO OO (Win32 MBCS converter) 10000000 MBCS(O OO DBCS)ODOOOoOoooQd
000 (class) 00000000 O0DOOOOO0ODOOOOO0O0OOOOOO00O0OOOOO0O0O0ODOODOOO0
O0OO0OO0O0DOD (targetencoding) 00 codece 10000000000 OODOOOOOOOOODOOODODOO

PyObject* PyUnicode_DecodeMBCS (const char*s, Py_ssize_tsize, const char*errors)

Return value: New reference.

MBCSOODOODOODOO sizegODOOO0OODO sO0 Unicode 00000000 OO0DOODDOcodec O
00000000000 NULLOODO0000000025000:00000000 sized00O0O int
000000000000000000 64bit0000000000O0O0ODOOOOOUOOOOooon
agoad

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

int*consumed)
consumed 0 NULLO O OO PyUnicode_DecodeMBCS () 000OD0OOOO0OOconsumed 0 NULL

O0000d0dd pyUnicode_DecodeMBCSStateful () 000000 0OOOOOOOOOOOOOO
000000000000 consumed 0000000000000 00O0O0ODOODOODOO25000.

PyObject* PyUnicode_EncodeMBCS (const Py_UNICODE*s, Py_ssize_tsize, const char*errors)

Return value: New reference.
size0 0000000000 Py _UNICODEODDOOOO MBCSOOOOODOODO PythonOOOOO
000000000000 codecOOO0OOOODOOOOONULLODDOOODOOODODOD 2500
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0:00000000 size000 int0000000OOOOOOOOOCOOOG4LItOOOOOOOO
godoooO0OoQoOoOoOooOooooooo

PyObject* PyUnicode_AsMBCSStri

yobleer Fyntcode a8 rlng(PyObject*unicode)
Return value: New reference.

MBCS O Unicode 000 O0O0D0OOOCOOOOOOODO Python OO O ODOOOOOOOOODODOCODO
O0OD0O0O0OO “strict’000codecO000000O0QOOOOO NULLOOOOOO

Methods & Slots

00000O0ooooooo (slot function)

000 APIO Unicode 0 OO0O0000OO0O0O0DOOOOO0OOO (OOOOODOODOOOODOODOOO
OH)oOOOoOODOO UnicodeOOOOOOOOOOOOODODOOODDOODOO

oboo0oooooooobooboboooboo NULLOOD -10b0boon

PyObject* PyUnicode_Concat (Py Object*left, PyObject*right)
Return value: New reference.
OO00O00OO0O0O0O0O0O00O0O Unicode0OOOOoooooQg

PyObject” PyUnicode_Split (PyObject*s, PyObject*sep, Py_ssize_tmaxsplit)
Return value: New reference.
Unicode 0000000000000 Unicode 0000000000000 0OOOsepd NULLOO
gooooOooQoOoOoO0O00oO00O0O0U0LUULULOU0ODUUOoUUODOUUooUooOoOoOoOoOOg
O0000 maxsplt 000000000000 maxsplit 000000000 OOOOOOOOOOO
O000000oooooooooo0o0o0o0ooooo25000:00000000 maxsplit 000
int00000000000000000064bit0 0000000000000 00000000g
good

PyObject* PyUnicode_Splitlines (Py Object*s, intkeepend)
Return value: New reference.
Unicode 0000000000000 Unicode 00 0000O0O0ODOO0O0O0OOOUOOCRLFOOOOOO
DO00000000 keependD 00 D000 0O0OD0O0DOOO0ODOOOOOOOODOO

PyObject” PyUnicode_Translate (PyObjecl*str, PyObject*table, const char*errors)
Return value: New reference.

00000000000 weble00000000000000O UnicodeOOOODO0OOO0ODOOO

OO0O0O0O0O0O table0 O Unicode 00000000 UnicodeDO0O0O0O000000 NoneOOOOO
OO00O@WNWoneOOOODOOODOOODOO)

goobboooobboooobbooononon __getitem . () DOOOOOQODOOO;00
oO0o0oDOOoO00ob0Oo0oO00oOoOoO00oDO00b0CO0O0DDOOO0ODODO0ODO (LookupError 00O
000oo0)oo0d0oo0o0oDoOo0oooogooooooDooOooooo
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errors0 codecs 0000000000 OODODODOOOOD errors0 NULLODODOODOOOOOOOO
O0oooooooooooooo

PyObject* PyUnicode_Joi

yobjeer FyTnrcode o:m(PyObject*sepamtor, PyObject*seq)

Return value: New reference.
0000 separator 0000000000 0ODOOOO0O (oin) JOOOOOO UnicodeOOOOOO
ooo

int PyUnicode_Tailmatch . . . .

! yUnicode_taiimate (PyObJect*str, PyObject*substr,  Py_ssize_tstart,  Py_ssize_tend,

intdirection)
Return value: New reference.

substr 0 str[start:end] 000 (direction==-1000000 direction==100000)0000
000000 l1000000dd000o0o0 oo0o0o00O0o0oO0oO0oO0O0oO0oOooo00 -1000o0oo
ddoggo25000: 00000000 start,end000 int 000000 OOOOOO0O0OO0OOOO
64bit 000D 000000 DOO0O0O00O0O0DOO0O0O00O0DOO0

Py_ssize_t PyUnicode_ Find . . . .

Y- ~tryond = (PyObJect*str, PyObject*substr, Py_ssize_tstart, Py_ssize_tend,

intdirection)
str[start:end] 00 subsr 00 000000000000 0OO0OO0O0OOOCOOOOOODOOO

direction (direction==10000000 direction==-1000000)00000000000O0000O
gooooooooboboboboobboodo;0dd -1gogoooobboboobboboo0doooog -20
0o0o00oopoooo0oUoUoopooooOoUUoooooOoooOoOoUOU25000: 0000000
Ostart,end D00 int 0000000000000 000O0O0O64bitO0 00O 0O0OODOODOODOODOO
goooooooooooo

Py_ssize_t PyUnicode_Count . . . .
¥ -5y - (PyObJect*str, PyObject*substr, Py_ssize_tstart, Py_ssize_tend)

strstart:end] O substr 0000000000000 00O0D00O0O0O0OO0O0O0O0O0ODBOOOO
O-10000000000025000:00000000 start,end0000000 intO0000
00000000000000 64bit0 000000000000 DOOO0ODOO0OOOO0OO
PyObject* PyUnicode_Repl
yipjee FyTntcode _Rep ace(PyObject”‘str, PyObject*substr, PyObject*replstr,

Py_ssize_tmaxcount)
Return value: New reference.

str 000000 substr 00 00 maxcount O replstr 0000000000 Unicode 00000000
000000 maxcount==-100000000 swbser 000000000 DO0O0O25000:0000
0000 maxcoumt OO0 int 000000000 OCO0ODOOOOOG4bItOODODOOODOOOO
oooooooOooooooooo

int PyUnicode_Compare . . .

Y —-omp (PyObJect*left, PyObject*right)
goobodoboboobobooboobbooboobbooobooboobDbooboobbooboo
ooooooooooooooo -1,0,1000000

int PyUnicode_RichCompare (

PyObject*left, PyObject*right, intop)
OO0 uwiicode 00000000000 OOOODOOOOOO:
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NULLOODODOO0OO0O00ooooogooDo
Py _True U000 Py_FalseOUOUOODODOODOODODOODOO

*Py_NotImplemented OO left 0 right 100000000 PyUnicode_FromObject () O
000000000000 (@DO: in case the type combination is unknown)

Py EQU Py NEOOOOOOODOO Unicode 00000 UnicodeDecodeError 00000000
UnicodeWarningOODOOOOOOOOODODOOOOOoOoOoooOoo

op000000000O Py_GT,Py_GE,Py_EQ,Py_NE,Py_LT,andPy_LEOOOODOO0O

PyObject* PyUnicode_F t , .

Rl ytnicode_torma (PyObJect*format, PyObject*args)
Return value: New reference.
0000000000000 format 000 args0000000000;0000000 format $%
args 00000000000 args0000O0O0O0OOO0OOOOOO

int PyUnicode_Contains . . .
y - (PyObJect*contamer, PyObject*element)

element O container 1000000000000 DOO0O0O0OOODOOODOOOO

element 00000 Unicode 0000000000000 0O0O0ODODOOODOOOO0O0OO -100
opooo

7.3.4 buffer0 000000 memoryview J 00000

COO0O0OOO PythonOOODODDOODO”0OD0O0OCOCOOOOOO (bufferinterface)’ 0000000000
gooooooooooooooooooooooooooOOOoObOb0000 aw)O0OODOOOOOO
goboooooooooboooboboboooooooooboboboboboooooboboboboboo
gobgoboobbooboobooobooboobbooboobbooboobn

ooooooooOoooooooooOoOoocOoO0OoooOOOO0ObOO0000O0ODOO0b000 (aray)y0D000OOO
coooooobooooobooooooboboooobooOooooOooooboOooobobooooboooooooooDoog
oooooooboooooooooooooboooboooooooooooooooOooboo0oooonogd
cooood

booboooobooboooooooboooboboooboboOonDOn write() O0OOO0O0OOOODOO
coooooooboooobooooboobOobOooOooboooboooOoOobOobOOobOooOobOOobOOoOoboooooa
ooooooooooooboooobOoboooooboooooOoboOoOooooDbDOobDOobDOobOboOoooooDOg
PyArg_ParseTuple () OOOO0OO0OO0OO0OO0OO0OOOOOOOOCOOO

O0000 1.6000PythonO Python OO OO OODOOODOODOOOOCOOOODOOOODO APIO
goooooooboobgobooobooboobooboboobobooboboooboboboobobDoDOobo
O00000o0O0000o0o0oO00oooooooooOdOPython3.00000000000000 COOO
OO0OO0OO0O0OO0 APIDOOO PythonOOOO memoryviewOOOOOOOOOOOOOOOOOOOOO
goo
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0000000 APIO Python2.6 0000000000 memoryviewsOOOOOOO Python2.7 000
ooooooooooooobooOooooOooboO0oooooO00no APlOC0O00O0O0OOCOOO0OO0OOOOO0
oooood

00O0o00 Py _buffer000

Py buffer

void *buf
000000oooooooooooooog

Py_ssize_t 1len
OO00oO0OoOoOoOoOoooO [byte]

int readonly
O000Doo0o0ooooooooo

const char *format
0000000000000 D0000D0000000D structJ000OO0OOO0OOODOOO
NULLOODDODOOOOOODODOOOoOO NULLOOO "s"(ODOODO0OOO)YOODOOOODOOd

int ndim
000000000000 00000000D0 00000 strides O suboffsets O NULL
ooooooooooo

Py_ssize_t *shape
0000000000000 00D0O0O00D0O00D00 ndim O Py_ssize_ tO0OD0OO
((xshape) [0] * ... % (xshape) [ndims-1])+itemsizel lenOO0O0O0OOOO
O000oooooooooooon

Py_ssize_t *strides
0000000000000 b0obD0Do0ddd ndim O Py_ssize_t O
ooo

Py_ssize_t *suboffsets
00 ndimO Py_ssize_t OOOOsuboffset 00000 000000000 OOOODOOOO
00000000000 Osuboffset 100000000 D0DO0O0DOODOOODOOODOOOOOO
0000000000000 O00suboffset 00 0000000000000 OOOOOOOOOO
000 @oooooooopooooooooboDooooooo)oooooooon

00000 strides O suboffsets 10 NULLOOOONOOOOOONOOOOOOOOOOOO
ocooooooobooooooooo

void xget_item_pointer (int ndim, wvoid xbuf, Py_ssize_t =xstrides,
Py_ssize_t xsuboffsets, Py_ssize_t xindices) {
char xpointer = (charx)buf;
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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
00000000000 O0O0OO0 bte JODODODOODDODODODOODODDODODOOOOO
PyBuffer SizeFromFormat () DU0DOO0D0OO0D0DO0D0OO0OO0OO0OOODOOOODOOOODOOOO
gogoobooooobobbooooobobooooboboboodbobbooobobboooobbooa
00000000o0o0oU0O0oO0oUoU0Oo0oooU0Oo0ooUOo0DooUOoOoOoooUoOoO
gobooboobobooboo

void *internal
Jdooooooooooobobbobobobbobobbodddddoooooooooobboooo
00000000000 O00 shape, strides, suboffsets 0 0 0 000000000 O0ODOOOO
goooooooooobooobobbobboobbtbodddooooooooobobobooobo
gooOoOoOoOoOoOoOoooooooooo

cooooooo

int PyObject_CheckBuff .
yobject_CheckBuffer (, . . txobj)

obj0 0000000000000 DODOOOO0ODOOOOD 1000000000DOO0O0ODOOOO

int PyObject_GetBuffer (PyObject*obj, Py_buffer*view, intflags)

objd Py_bufferviewOOOOOODODODODODOOOOODOODOOOOOO NULLODOOOOOOOOODO flag
0000000000000 000000000000000000000D0000oDooOooooon
oo oboobobobbboodddodooooooooooooboobDoobooo
0000000000000 000000000000000000O00UOooO0OooDoOooUoon

gobooboobobuooboobboobooboboobooboon

gboboooooooooboboboboooobooboobDobooboboooobooboobOoDbo
gogooooooooobobooboobobobbobbboooooooooooboobbbbbbbbbooooo
gbobobob0oboobooboooooouoboobooboOobdBufferErrorJ0dooogooonOO
00000000 flagD0O0OO0ODOO Py _bufferd000000D0O00ODOOODOOOOOOOOO
00000000000 00o0oooddviewOOOODOOO0ODODODODODODOODOOODOOOOOO
opoooo

ooo0ooo00ooOo0oO0oo-10000000

00000000 flags0O0D0OO0OOODOOOOO
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Flag

EEN

PyBUF_SIMPLE

000000000 flagboooOoOoOoOOOOOOODOOOO
goboooooooooooobooobooooooboooon
0000 uwnsignedbyte 00000000 “0000000”00
oooooooo0oooo rooboooooo0ooooooo
gobooooooooooooboOooboooooooooon
gopboooooooooboooooDo

PyBUF_WRITABLE

gobobooobooboobobuooboobboobooboo
goobobobooooooooon

PyBUF_STRIDES

0000 pyBUF_NDOOOODODOOUODODODO stridesODOOOO
0000000000o@ooopooD strides NULLO OO
oobooooooO)ooooOoOooDOoOobOoOoOoOooooobooo
000000000000000000000 strides00000O0
000000 shape 0000000000 OOOOOOOO
stride 00000000000 OOOOO (OOOOsuboffset 00O
goobO)booooooooooo

PyBUF_ND

00000 shape 0000000000000 OOOODODOOC
ooooooo@ooooooooo)boooooooboooon
goboooooooooboooobooooooooooooon
000000000000000000000 shaped NULL O
goooon

PyBUF_C_CONTIGUOUS
PyBUF_F_CONTIGUOUS
PyBUF_ANY_CONTIGUOUS

gogbbooobooboobbooboobboobooboo
oopcCcoo(@UOoboboOoUDOoO)Fortran OO0 (ODOOO
gopooOo),0oo000ooodooo0oooooobooogoo
PyBUF_STRIDESOOO0OO0OO0OOOsridesO000O0O0OCOOOCOO
goobooboboooo

PyBUF_INDIRECT

0000000000000 0O0D suboffsets 10O OOOODO
0000000 O(uboffsets 10000000 NULLOODOO
0000)0OUODOODOUODODOOOOOODO suboffsets0 00O OO
gogbbooobooboobbooboobboobooboo
0 PyBUF_STRIDESUOUODOOOO

PyBUF_FORMAT

O000oooO0o0oboo format000000000O0OODOO
goboobobooboobboobooboobboobo
o000 ‘0b0’ooo000oooo0oooooooooooo
ooooooo0o0ooooOo0ooooOoOoOoooooOoooo
format 0000 000000000000 format D NULL (' B',
unsignedbyte 0 000 0)0 0000000

PyBUF_STRIDED

(PyBUF_STRIDES | PyBUF_WRITABLE) OO0O

PyBUF_STRIDED_RO

(PyBUF_STRIDES) OOO

PyBUF_RECORDS

(PyBUF_STRIDES | PyBUF_FORMAT |
PyBUF_WRITABLE) OO0

PyBUF_RECORDS_RO

(PyBUF_STRIDES | PyBUF_FORMAT) OO0
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PyBUF_FULL

(PyBUF _INDIRECT 1 PyBUF_FORMAT

WMHVmﬂ%ig%%%muuumwmwwmowwnDDD

PyBUF_FULL_RO

(PyBUF_INDIRECT | PyBUF_FORMAT) OO0

PyBUF_CONTIG

(PyBUF_ND | PyBUF_WRITABLE) OO0O

PyBUF_CONTIG_RO

(PyBUF_ND) O OO
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void PyBuffer_Release ( i .
Py_buffer*view)
view DO OOOOOOO0ODO0DO0OO0O0OODOOOOO0O00O0O00OODOODODODOO0O0O0OOOODOOO0O00O0aO

gopbooobooooboooo

Py_ssize_t PyBuffer_SizeFromFormat (const char*)
itemsize OOO format DOOOOOO0OOOOO

int PyBuffer_ IsContiguous
¥ - g (Py_buffer *view, charfortran)

viewDOOOOOOOOOOO0OCOO0OO (fortran=='"C’)00000Fortran 0000 (fortran ==
'F/)00000000000 (fortran=="'A’)0000 100000000000000O00O0CO
goo

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

Py_ssize_titemsize, charfortran)
strides D0 00 itemsize OO0 0000000 CO0O0OOOOOOOOshape 00000 (fortran 'C' O

O C-style, "F’ 00O Fortran-style 0) 000000000000
int PyBuff FillInf . . . .
ysurterfi nte (nybuffer*view, PyObject*obj, void*buf, Py_ssize_tlen, intreadonly,

intinfoflags)
0000000000000 000 “unsignedbytes” 00000 1000000000000 0O0OOO

coooooOboviewdOO0O0O0ooooooooooooooooooooOooOoOooo@oooo
oooo)-1oooo

memoryview 0 00000

00000 27000.memoryview0 000000000000 O00ODOOOOOOOOOOOOOO Python
O000o00ooDooo coooooonooooooooooooooon
PyObject *PyMemoryView_FromObject . .
P Y yrren— J (PyObJect*ob])
0000000000000 0000000000000000 memoryview D 00000000
ooo
PyObject *PyMemoryView_FromBuffer ( i .
Py_buffer*view)
buffer-info 0 00 view OOOOOO memoryview 000000000000 OCOC memoryview O
gobooboobobbboooouooobobobbbobobviewbbOOODOooobbboogoo
memoryview 000 00000000000000O00O0OOO
PyObject *PyMemoryView_GetContiguous ( . ..
PyObject*obj, intbuffertype, charorder)
buffer OO0OO000O0O0O0O0OOO0O0O0OOODOODOOO ('CO PFortranD order )0 000000
000000 memoryview 00000000 OCO0OCO0OOOCOOOOCODO memoryview 00O
0000000000 0000000000000000000000000 O memoryview 0000
O000O0O0bytes0OO0OOO0ODOOOOODO

int PyM Vi Check j
yMemoryView_Chec (PyObJect*obj)

obj 0 memoryview 00 000000000000 0000000000 memoryviewOOOOOO
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cooooooooooooon

Py_buffer *PyMemoryView_GET_ BUFFER
yURETEY yrRew =Rt ‘pyObject*oby)

00000000 00000ooooO wffe-infod 0000000000 00O0O0OO0O0O0O0O0O0O
memoryview D0 00000 000O0D0OO0OO0O0 D00DO0O0OOQOOO0OOODOOOOOOODOOOOO

gobooobobooboobooboobuooopbooboobbooobo

gooboooboooobooooo

000o0o00o0o0oo0oUoU0U0oOoU0U0O0U0oO0O0 “000U0000O0oDOoUO”o(DUooOoO
OO0O0O0O0OO0 (buffer object structure) 1) 0O PyBufferProcs 000 O0OOOOOOOOO

“0000000000700000000 bufferobject.hO0O0O0O0O0O0O0O0O0OO0@OOOODOO
Python.h OODOOOOOOOOOO)ODODOOOOODOOOOO PythonOOOOODOOOOOODOOO
gobobooobooobooboobooboooobooobobob:obobooboobobobobobobooboooo
gooobooooobobooobobooobooob0booobboobDbboobLbooobboobLb OO
gooooooobooboooobooboooboooboobooobooboboobobooboooDo
goo

0000000000000 000000000000000000000 PythonOOOOOOODODOOOO
0000000000000 0000o0ooooob00000oo0oooo0o0OOgg (zero-copy slicing mechanism)
ooooooooooooOOOOOOOOOODOOOOOODODOOOODODOOOOODOOOOOOODDODO
00000000000 pythonOO0O00OO0O0O0O0O0O0O0OCOO0O0O0OOOCOOOOOOOOODODOOOOC
gogoobooooooboobooobobooboooobbooobbooobLboooob bbb booobn b o
o0ooooo0o0ooo0o0ooooO00oooO00ooOO00ooOOo00oOoOOo00ODOO00ODOO0O0n
gobooboobooboob

PyBufferObject
00 pyObject DO O0O0OODOODOODOODODOOOOOOODOODO

PyTypeObject PyBuffer_ Type
Python DO 000 (buffertype) 00000 PyTypeObject 00 ;Python 0000000 buffer O
types.BufferType DO 0O0OO0OO0OOOODOOO

int Py_END_OF_BUFFER
O000000PyBuffer_FromObject () O PyBuffer_FromReadWriteObject () O sized O
000000000000 000000000 pyBufferObject OOOOOO offser 000000
0000000 base 00000000000 DOOOOOOO0OODOOOOOOOOOOODOOOOO
Obase00000000O0OODOOODODOOODOOOO

int PyBuf £ Check
int PyBuffer Chec (PyObject*p)

000 pyBuffer Type 0O0OOOOO0DOOOOO

PyObject* PyBuf £ F Object
ybee yButter Frombbjec (PyObject*base, Py_ssize_toffset, Py_ssize_tsize)

Return value: New reference.
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0000000000000 00o00oOo00ooUoOoOg base00D00OO0DODOODOOOOOODODOO
0oo00oOU0oU0oU0oU0DUOO0o0D0OD0O0O0DO0D0O0D000C00O00DO00DLOUOODUOoOUDUOO
0000 TypeError D0 OO0 offset 00 D000 D0DO0O0O ValueError 00O OO00OODOO
O0D000000 hase0000O000OOQODODOOO0DOOQOOODOODODOODOODOOOO
base 0000000 offser 00 size0 0000000000000 DOOO0OODOOO0O0OO sizeld
Py _END_OF_BUFFERUOUOOUOOOOOO0OUOCOOOCOOOOOOOODDOOOD baseCDODODODODOO
O00000DOCO00O0O00DOOCOO0OO0O0ODOD25000:0000000040 offset, sized00 int
000000000 0oooooooo eebitI 00000000000 D0OOO0DOO0DOO0OoOOg
ooo

PyObject” PyBuffer_FromReadWriteObject (PyObject*base, Py_ssize_toffset, Py_ssize_tsize)
Return value: New reference.
I e T I 1 I A 0 O N O W A
PyBuffer_ FromObject () OO0OO0O0O0O base 000 O0O00D0OD0OOD0O0ODOODOOOOOODO
0000000000000 0D0O0000 TypeError 0000000000 OO25000:00
O0000D0 offset,size000 int 0000000000000 00000O0 64bitO0OOOODOOO
dddoooooooooooboboon

PyObject* PyBuf fer_FromMemory (void*ptr, Py_ssize_tsize)

Return value: New reference.

0000000000000 0000000000000O000ODO00D0DOO000DDOOOo0OOoOO
00000000000 0000000000000000000000000 prOo00O0OoOOnO
0000o0oooODOo000000ooooOoOo00000ooooooDoO00g sizeO00ODDODDODOOOOO
O ValueError D0 0OOOOO size0J0 Py_END_OF_BUFFEROOOODOOODOOODO ;0000
00 valueError 00000000 O0D0O0O25000:00000000 sizeOO0O int00O0O0O0
0000000000000 0 640t 00000000000 OOO0ODOOOODOOOOOO

PyObject* PyBuffer_ FromReadWriteMemory (void*ptr, Py_ssize_tsize)
Return value: New reference.
PyBuffer FromMemory () 0O00OOO00ODOOCODOO0ODOODOOOCODOOOOOOODOO 25
000:00000000 size0O0O0 int000000000000OO0OO0OOG4bItOOOODOO
0000o0oO00oooooooooooooan

PyObject* PyBuffer_New (Py_ssize_tsize)
Return value: New reference.
size 00000000 D0OD0OOOODOODDODDODDODODODODOOOOOOODODDODDODDODOOO
OO00DO0OO0O0O0 sizeJ00000CO00O0D0ODOCOODODODO valueError 0O OOO0ODO(
PyObject_AsWriteBuffer () 000000)0000000000O0O0O0OOOOOOOOOO
OO000DO0OO0O0o0OOoD25000: 00000000 sizeJ00 int00000000D0OCOOO
OOO0D0 e64bit0DOCOO00DODOOU0DOOODODOOOODODOOODOOODO
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735 000000000 (tuple object)

PyTupleObject
00 pPyObject 00O0DOO0O0OO PythonOOOOOOODODO0OOOOODOOO

PyTypeObject PyTuple_Type
OO0 PyTypeObject OO0 OOOOOO Python 0O OO ODOOOODO; Python OO ODOODOO
tuple O types.TupleType U0 OOOOOODODOONO

int PyTuple_Check

mFytuple_thec (PyObject*p)
pUlooooooooooodoooododoooooodoooooLLooLoo o
ooO0O22000:000000000000000O0O0O0OO.

int PyTuple_CheckE t

int PyTuple_CheckExac (PyObject*p)
pLOOOD0OO0OOO0OODOOODODOOOOOOLODDODDODODOOOOODODODOOOUOLODbDDDOUOOOO
ooooo22000.

PyObject* PyTuple_New (Py_ssize_tlen)
Return value: New reference.
0000 len0000000D00D0O0D0O0ODOOOCOOOOOOOOO NULLOODOOOOOOOOO 2.5
O00:00000000en000 int00000000O0DODODODOOCOOOOGbItODOOOOO
gdddooooooooooobobboobooo

PyObject* PyTuple_Pack (Py_ssize_tn, ...)
Return value: New reference.
o000 nO000C0O00OCDOOCODOOOOOQODOOOCODOOOONULLODODOOODODOOODOO
0000 ~00 PythonOOOOOODODOO COOOOODOOO PyTuple_Pack(2, a, b) O
Py_Buildvalue (" (0O0)", a, b) D00ODOOO0OODOODOO24000.0000025000:0
0000000000 int000000C0COO0O0OO0OQCOO0OOG4bItO0OO0O0OODODODOOO
godddooooooooooo

Py_ssize_t PyTuple_Size (Py Object#p)
000Db0DO00O0o00o0ooooooooooooooodoooodooooooooooog 2500
0:000000000D0 int000000C0C0CCO0OO0O0O0OgebitbD0OoDoooooog
ddddoooooooooo

Py_ssize_t PyTuple_GET_SIZE (Py Objectp)
000 p0000C0O000O0DODO pOONULLOOODOOOOOOODODODOOOOOOODDOOOO
00000000, 000000000000000000000000 2500000000000
U0 int0000000000000000064bit0 0000000000000 O0OO0OOOOO
gooodd

PyObject* PyTuple_GetItem(Py Object®p, Py_ssize. tpos)
Return value: Borrowed reference.

pU000000D0O0O00O0OC0O0O0C0O pesO00O00O0D0O0OO0O0O0OO0O0O posOO0O0O0OO0O0OO
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OO0 NULLODODO IndexError 00000000 0OCOCOOOOO25000:00000000
pos 000 int 0000000000000 00000OGbitODODOODOOODODOOOODODODODODOO
goooooooo
PyObject* PyTuple_GET_ITEM(Py Object*p, Py_ssize. tpos)
Return value: Borrowed reference.
PyTuple_GetItem() O00O0O0O0OOCOCOOOOO0OOOOOOOOOODODODOOOOOODOO 25
000:00000000pes000 int00000000000O00DDOO0ODOG4bitO0ODOOONO
oooooOoooooooooooogoog
PyObject” PyTuple _GetSlice (PyObject’*< , Py_ssize_tlow, Py_ssize_thigh)
Return value: New reference.
pO000000D000O0OODOOODO lowODO RighOOODODOODOODOOODODDOODOOOO
O0000ooooooooOog25000:00000000 low,highOO0O int0D0O0OO0OOO
OO00O0O0OO0O0OO0O0OO0Oo edbitOODODODOOOOOOCOOCOOODOOOOOOOULDOOOO
int PyTuple_set]:tem(PyObject"‘ , Py_ssize_tpos, PyObject*o)
pO000D00000O0O0OOOOODOO pesO000OOODOD oODODODODODODODOOODOOODOOO
gooooogo

O00: 00000 eoO0OOOO “ODOO00OO

O000025000:00000000 pesO000 int00000000000O000OOO0ODO 64bit
goboobbooboobooobooboooboon

id PyTuple_SET_ ITEM

Vol EytupLe Skt (PyObject* , Py_ssize_tpos, PyObject*o)
PyTuple_SetItem() UOO0OO0OO0ODOOOO0OO0OO0O0O0O0OO0OO0O0ODOODOOOOOO0OOOOODODOO
ooooooooooooo o

O00: 00000 eO0OOOO “OD0O0O”000

OO000025000: 00000000 pesO00 int000000000OOOOOOODOD 64bit
0000D0000oo0o0oDooooooooooooooog
int_PyTuple Resize (PyObject** , Py_ssize_tnewsize)

00000000000 D0D0O0O newsizeO0OODODOODODODODOODOOOODOODOOOO
oooooobooOoOooobOoOoOoOoooOooOoOoooOooOoOooOooOo0oooOoooDbDoOoooDboOooo
oooood0ooo0o0obOOoO00oOooo00oooO0U0DoUOU0OOoOoUOODOOo0O0oDOoOOOoDoOoo
oobooOoooOoooOoo ooboooo0oooOooDbOoOobOo0ooDbOoOUoDbDOOoOooDOOoOoDbbO oD
000000000000 0DO00 »p00D000OCO0OOCODOOCODODOODOOOODOOO #p
00000000000 00D0000 »p00000000000O0O -10000 »p0O NULLO
00000 MemoryError 000 SystemError 000000000000 22000:00000
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0000000000000 last_is_sticky 00 00000.0000025000:000000000
newsize 000 int 0000000000000 OOOOOe64bitO0ODOOOOCOOOOOOOOOO
ooopooooooog

int PyTuple_ClearFreelist ()
freelist0 00 0000000000000 0O0OO0ODOOO0ODOOOO26000.

7.3.6 List Objects

PyListObject
OO0 pyObject 0000000 PythonOOOOOOOOODOODOOODODO

PyTypeObject PyList_Type
00 PyTypeObject 00000000 Python 0O DO OOOODOOOOOOO PythonOOOQOO
Ud list00ooooooogoood

int PyList_Check
mtFylist_thec (PyObject*p)

0dd pyListObject 00O OOOOOOOOOO
PyObject* PyList_New (Py_ssize_tlen)
Return value: New reference.
OOOO0 lenO0DO0ODDOODDOODOOOOOOOOOOOOOO NULLOOOOOO

O00: len0 0000000000000 0DDOOO0OOOO0OOOODODO NULLODOOODOOO
OO00D0D00OPyList_SetItem() OO0O0D0OOOOODOOODOCOOODOOPythonODOOOO
O0O0ODO0O0OD0OD0OD0OO000 pySequence_SetItem() 000000 APIOOOOOOOOOOOO

O000025000:000000001n000 int000000000000O000O0OOQO 64bit
gobodobboobooboboooboobboooboon
P i tPyList_Si
y_ssize LPyList_Size (, ) ccisiis)
000000000 s+ 00000000;0000000000000 len(list) OO0DOOOO
00000 25000:0000000000 int000000000000O0O0O0ODO0O 64bit00O0O
goboobobooboobboobooooboon
P ize_t PyList_GET_SIZE
y_ssize LPyList GET_SIZE(, o iccisiis)
000000000 pyList_Size() OOOOOODOOODOODOOODOOOOO25000:00
00000000 int00000000000000000e64bit0000000O00ODOOODOOO
ooooooooooo
PyObject* PyList_GetIt
yobIee yhist_be em(PyObject*list, Py_ssize_tindex)
Return value: Borrowed reference.

st 00000000000 000D000 indexOOOOODOOOOOOODODOOOOOOOODODOO
000000000000 000C0000O00000O0000000idexODODO00O0OOOODOOO
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NULLOUOOO IndexError 0000000000000 O25000:00000000 index
000 int0000000000D00000000e64bit0 00000000 DOODO0OO0ODOODOODOO
goooooo

PyObject* PyList GET_TTEM (L, .. c#iiss, Py_ssize_ti)
Return value: Borrowed reference.
000000000 pyList_GetlItem() OO0 DOODODOODODOODOODOOO250000:
00000000000 int000000000000000000 64bit0 000000 oonoad
gobooobobooboooboo

intPyList_SetItem (PyObject*list, Py_ssize_tindex, PyObject*item)
O000000000000 indexO00D0O0D00O itemO0000000000O00DOOCOO OOOOO
godddd -1gdogooda

ooo: 00000 temO0000D0 “O00007000000CC0O0O0O0O0O0OO00O00O00O00O0O0O0O0OO
oooboooobobooobooooboooooooboooon

00000 25000:00000000 indexO0O0O int0000000COODOOOOOOOO
64bit 0000000000000 00D00000O00DOOOOn
id PyList_SET_ITEM
voIG Fy st _Sat (PyObject*list, Py_ssize_ti, PyObject*o)
PyList_SetItem() U0D0OOO0OODOOO0ODODOOOODOOOODODOOOOODOOODOO
Ooo000oo0o00ooo00ooo0o0oooo0oooooooooooo

O0O0: O0O0ODO0OD0 iemO0O000 “0O0007000000 PyList_SetItem() 000000
0000000000000 0U00UUU0UOU0U0O00U000 D000 ;00000 st OO
0;00dbob0boboboooooooboboboboooobogoo

OoO00025000:00000000:000 int0000000000000000O00O0O0 64bit
gobodbobooboobooobooboooboon

int PyList_Insert
YRSt (PyObject*list, Py_ssize_tindex, PyObject*item)
O0itemJ000000 indexOOOODODOOOOOODODOO O0OOODOOOODDOOO -10000
0000000000 1list.insert(index, item) O000O00O0O00O0O0O0O0O0DO25000:
00000000 indexOO0 int 00000000 OCO0OODOOO0ODOOG4GLOOOODOOOO
goboobobooboobooobdg

int PyList_Append . . . .
Y —PP (PyObJect*llst, PyObject*item)
000000 idtemO list 0000000000000 0O0 O0OO0ODO;00000 -1000000
00000000 list.append(item) DOOOOOOOOO

PyObject* PyList_GetSlice (

PyObject*list, Py_ssize_tlow, Py_ssize_thigh)
Return value: New reference.
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st 000 lowDOD highD 00 0000000000000 0O0O0D00O0O0OO0O0O0O NULLOOOO
OOO0OO0OO0OO0O0O0O01list[low:high] OOOOOOOOOCOCDOOODO PythonOOOOOOOOO
goooOoOoOoOoOoOoOoOoOoOoOoOOOOOOOOOO 2500000000000 low, highO OO
int000000000000000000 e4bit00000D00O0OO0O0DODOOOODODOOOODODOO
oooo

int PyLiSt_Set31ice(PyObject*list, Py_ssize_tlow, Py_ssize_thigh, PyObject*itemlist)
lList 000 lowDDO RighOODOOOODOO0ODOO dtemlist 00000000 list[low:high] =
itemlist 000000000 itemlist O NULLOOOOOOOOODOOO @OOODOOOO)O
Oo0O00oo0oo0Oo0o0co0000 o0000D000000 -1 00000O0PythonOOOOOOOOOO
Oo0000o000oooooooooooooooo25000:00000000 low, highD OO
int000000000000000000 e4bit00000D00O0OO0O0DODOOOODODOOO0ODODOO
oooo

int PyList_Sort (PyObject*list)
st 00 0000000000000 0O0O0O0O0O0O0O0O0O0O oOOOODOOODOODO -1000000
list.sort () DOOOOO

int PyList_Reverse (PyObject*list)
st 00000000000000000O0O0OOO0OOO o0OODOOODODODOOD 1000000
list.reverse () OOOOOO

PyObject* PyList_AsTuple <PyObject*list)
Return value: New reference.

st 0000000000000 00000000000O;tuple(list) OOO0OODO

74 00000 O0O000OOC (mapping object)

741 00000000 (dictionary object)

PyDictObject
00 pyObject 00O0OO00OO PythonOOOODOOODOODOOOODODOO

PyTypeObject PyDict_Type
00 PyTypeObject DODOOODOODO PythonOOOOOOOODOOOOOOODOOODODOPython
0000000 dict 000 types.DictType 000000000000

int PyDict_Check (

PyObject*p)
000 pybictObject OO0O0OOOOOOOO

int PyDict_CheckE t
1 yDict_CheckExac (PyObject*p)

plbO0O0O0oO0OOcOOO0O0OOcOO0OOoOoOO0O0OOoO0bOOoO0oOo0obOOoO0oOOoOOOobOOobObOOobDOOoOO
ooopoo24000.
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PyObject* PyDict_New ()
Return value: New reference.
pUOO0O0OO0O0O0ODODOODOODOODO0ODLDOUOODODOODLOODDOODbDOODbOODbLOOn
PyObject* PyDictPro Ne . .
Yo yoL *Y— w(PyObJect*dzct)
Return value: New reference.
0000000000000 00000000CO0U00D0DDOOO0U0O0OOoOOOUOOn (proxy object)
000000000000 000000000D00 (non-dynamicclasstype) 00000000000
goo0o0o0OO0oO0O0OO0oO0OO0o0oLOoOoooUoUoUooogoo 22000,
void PyDict_Clear (

PyObject*p)
0000000000000 00000000000DUooOoooo

int PyDict_Contains . .
yBLet— * (PyObJect* , PyObject*key)
O0pOdkey0OODOOOODOOOOD pO00OD0kyDODODDODO 10000000000
000 o0U0OOO0O0DOO0DD -100DO00O0D0O0O0D PythonOO key in pOO0OOOO
ooooo24000.

PyObject* PyDict_C

yObject” PyDict_Copy (, (i i)
Return value: New reference.
p00000000D0O0O00DOO0ODOOOODOOOODOOO0OD 1.6e000.

int PyDict_SetIt . . .

mrybict_se em(PyObject"< , PyObject*key, PyObject*val)
OO0 pO00 keyODODOOOO0OO value 00000 0O0keyO0ODOOOO0OO (hashabley OO OOOOOO
go;000000000000TypeError 00000000 DOODOODOODO OOOODOOOODOO
U-100000d

int PyDict_SetItemStrin . .
yoLet— £t g<PyObJect* , const char*key, PyObject*val)
O0pO00keyODOOOO0OO0Ovalue00O0O000 keyOD char« 0000000000 O0OOOO
OO00dod pysString FromString(key) UOOUOOOOODOOOOOOOO oOOOOOO
dodd -1gggogogo

int PyDict_DelIt

IntPyDict_DellItem(, . icct*p, PyObject*key)
O0pO00kyO00DODD0O0ODO0ODO0ODOOOOOkeyODOODOOODODOOODOOOOOOO;00
oboobodbOTypeError 0o bdo0 oo -2 00
godgd

int PyDict_DelItemStri

mtFybiet_be em rlng<PyObject>‘< , char*key)
O0pO00000OkyOOODOODODODOOOODOOODOOOOUODOOO oODODOODOOOO
-1ggoogn

PyObject* PyDict_GetItem . .

Yo yoret— (PyOb]ect* , PyObject*key)
Return value: Borrowed reference.
OO0 pO0kyOOODOODOOOOOOOOODOOOO keyQODOODODOODOOD NULLOOO

gopooobooooboobo o
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PyObject* PyDict_GetItemString (

PyObject* PyDict_Items (

PyObject* PyDict_Keys (

PyObject* PyDict_Values (

Py_ssize_t PyDict_Size (

int PyDict_Next (

PyObject*p, const char*key)
Return value: Borrowed reference.

PyDict_GetItem() 0000000 keyd PyObject-0000 char« 0000000

PyObject*p)
Return value: New reference.

0000000000000 item() DODODOODOODOODOOODOODODO PyListObiject O
O0000((tems () D000 O PythonOODOODODOOODODO (XXX reference: ../lib/lib.html) O O
ooooooon)

PyObject*p)
Return value: New reference.

gooooooooooDn keys () DODDOODODODOODDOOOOOOO PyListObject OO
O0O00O(keys() DO0DOO PythonODOOOOOODOODOO (XXX reference: ../lib/lib.html) O O O
ooooooo)

PyObject*p)
Return value: New reference.

J0000ooooooonbDOd values () DOOO0DO0O0OODOOOOOODODOO PyListObject OO
O0O0O0O(values () OOOOO PythonOOOOOODOOOOO (XXX reference: ../lib/lib.html) O O
oopoooooag)

PyObject*p)
0000000000000 0000D00 len(p) DODODDOODDOODODOODOOD 2500

0:00000000 int0000000000D000000O0 64bit00000O0OOOOODODOO
ooooooooocoooo

PyObject*p, Py_ssize_t*ppos, PyObject**pkey, PyObject**pvalue)
O0p0000000/0DC0O0O0OO0OD0DOODOO0O00O0OppesO0000000O Py_ssize t0O

gooobooboobooooboobooobboobboobooboob oobbbobbooboo
gooooo;bobobobooboboboooboboooobobobooooobobDobooobo
OO00O00O00000000000 pkey000 pralue0 0000000 OCCOOOOOOO0OO0OOO
oooopboooaNzNLLOODOO0OO00ODOODOO0OOO0DOO0OOOOO0ODbDOoOOOoOOoDbOOoboOon
gbdodppesibuoboooboobouoboboooboboobobooooboboboboooboona
gboboooooooboboboboooooooobobobo

goboobobod:

PyObject xkey, =*value;

Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/+» 00000000000 O0O0O0O0... */
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Oo0000000 pO0O000000O0O0O0O00 (Python2.1000)00000000000000O
ooooooooocooboooooOoOoooOoboOoboooOooooOoOoOoOoDbOOoOobooOboOooboOoOooon
oooo:

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 (o) ;

00000 25000: 00000000 ppos000 int «0000000COCOOO0OOODOCOOOO
64bit 00 0000000000000 D0ODO0OOO0OOOOO0n
int PyDict_Merge (, (- 14, PyObjcct*h, intoverride)
0o0o00oooooodo 0000000 D0ODOO0ODOODODOODO/O0ODOO0O0DOO aOODOOODOO b
0O000dd pyMapping Keys () OO0 PyObject_GetItem() OOO0OOOOOOOODODOOO
00000000 override 000000 00000000 DOCOO pOODOOOOOOODODOOOO
0oo0o0ooooooodoo 0000000000 00000000 DOO0O0OO0ODOOOODOO0
oo o0UOO0OCO0OO0OUOO0OO0UOUUUOUOO -1ODODDODDOODOD 22000.
intPybict_Update (PyObject*a, PyObject*b)
CO0O00 pyDict_Merge(a, b, 1) JO00O0O PythonOO OO a.update(b) OO0OOOOO
0000000 o0OO0D0OO0DOO0ODOO0ODOO0O0OO00ODOD -10000000000O0 22000.
int PyDict_MergeFromSeq2 <PyObjeCt*a, PyObject*seq2, intoverride)
seq20000/000000D0O0OD «00O0OOCODOODOOOOODODOUODO seg2O0000/000
00000000 200000000000 (terableobject) 000 D0DO0OOO0OOOODOOODOOO
g0O00O0oOO0O0OoOoO0OOOOOOObOUOOO overrideDOODOD0ODODODODOOODOOODOODOOOO
goooooooooooobobobobbbbb b0 oo ooo o -1

goooogoo
OooDooO)ooo pythonOODOODDOOOODODOODOOOODO:

def PyDict_MergeFromSeqg2(a, seg2, override):
for key, value in seqg2:
if override or key not in a:

alkey] = wvalue

ocoooo22000.
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75 0000000000

751 0000000000000O0O0OO

OO000CO000OD0OOCO000OCOO000ODOOoO00OCOOOOoDoOooOOOPython30000D0O0OOO0OODOOO
00000000000 0000 type)DODOOOODDOODODOODOOD ypeOOOOOoOOoOOoOO
000 @O0O0000 (typeobject) 1 O0O)

PyClassObject
oo0ooOoO00ooOoOoOobDoOoOoboboooboooo

PyObject* PyClass_Type
O00000000O0000 typeOOUOOUOUOOPythonOOOODOO types.ClassType DO OO
googogo
int PyClass_Check (PyObject*o)
oU0D0O0OOUOOOOUODDLDDLDDODOOUOO ypelUUODDDDODOOOOOOUDLDDLDOOOOO
0000000000o0000ooo0o0oooooooooooon

int PyCl IsSubcl . i
ytlass_lssubclass (PyObJeCt*klaSS, PyObject*base)

klassO base 000 0000000000000 OOO0O0DODOOOOODOOOODOOOO
ooooooooooooooooobooobbooobooono

PyTypeObject PyInstance_Type
gopbodbobooboobbooboon

int PyInstance_Check
Y - {pyObject*ob)

obhj0 00000000 DOODOODOOOO

PyObject* PyInst N
yObject” PyInstance New (, . t+class, PyObject*arg, PyObject*w)
Return value: New reference.
000000000000 00000000000D000 arg000 kwOOOOOODOOODOOOO
gdddoooooooobobbbobbbobbbobodoooouoo
PyObject* PyInst NewR.
yobjeett Fy instance _tew aw(PyObject*class, PyObject*dict)
Return value: New reference.
000000000000 00000000000000000000000 classO0OO000O0OOO
0000000000000 dicte00D0O0O0D0OOD0O0O0ODO __dict_ O0000O0OO;dictd NULL

gobooobobooboobbooboooboon

7.5.2 00000000 (Function Objects)

Python DO OO OOOOOOOOOOOOOO
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PyFunctionObject
ooooooocoooo

PyTypeObject PyFunction_Type
PyTypeObject 0O0OOODOOODO Python OO DO OO0OODOOOOODOO PythonOOODOODO
types.FunctionType 0O UOOOOOOOO
int PyF ti Check
int PyFunction_Chec (PyObjcct*o)
o0O0O00OD0ODODOOO (PyFunction Type ODOODOOO)0OO0 tue0000OD0OO0OODO NULLO
gooooooooo
PyObject* PyF ti N . .
yLbjeet” FyFunction ew(PyObject*code, PyObject*globals)
Return value: New reference.

000000000 code0 0000000000000 0O0O0O00O0O0O0O0O0O0O0O globalsODODOOO
gbobooooboobobobobooooooobooboboon

000000000000 000000 _module__ODODODOO0O0ODOOOCOOOOOOOOOOOO
ooooDoOooooOooboANULLODOOOOoooog

PyObject* PyFunction_GetCode .
¥ ¥ - (PyObject*op)
Return value: Borrowed reference.

gobodobbdgepbbogooboobbobboobboobon

PyObject* PyFunction_GetGlobals
YRl yEa ron- (PyObject*op)
Return value: Borrowed reference.

O0O0O0O0O0O0O0 opO00O0OOOOOO globals0O0OO0OOOO
PyObject* PyFunction_GetModule (PyO biect*op)
Return value: Borrowed reference.
00000000 op0O _module__ O0O0D0000O000OO0OOOOOCOOOODOOODOOOOOO
OOO0O0COPythonO OO ODODODOODODODOOODOOODODODODDODODODODOOO
PyObject* PyFunction_GetDefaults (Py Object*op)
Return value: Borrowed reference.
OO0O0O0O0O0O0 op0000O0O0OODODODOOOOOOOOOOODO NULLOOOOOO
int PyF ti SetDefault
it Fytunction _setbetau s(PyObject*()p, PyObject*defaults)
OO0OQ000OQ0ODQ0 op0O0O0D0OODOOOOOODOOOOO defaults 0 Py None0OOQOQOQOQOooQ
goood

0000000 systemError 00000 -1000000

PyObject* PyFunction_GetClosure (Py Object*op)

Return value: Borrowed reference.
O0000000 op00OD0O00DOO00OOOOOODOO NULLO cellDODDO0ODDOOODOOOO

int PyFunction_SetClosure . .
¥ - (PyOb]cct*op, PyObject*closure)
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00000000 ep00000O0O0D0O0OO00O0 closure30 Py NoneOODOO celDOOODOOO
cooooooooooooon

0dddogg systemError 0 -1 0goggoggd

753 0000000000 (method object)

CAPIDOOO0O0DODOOOO0ODOOOO0ODOOOOODOOOOODOO

PyTypeObject PyMethod_Type
00 PyTypeObject JO0OODOOCOO PythonOOODOODOOOODOOOOODODOOOODOO
types.MethodType 00O Python DO OO OO0OOOODOOOOO

int PyMethod_Check

mtFyHethod _thec (PyObject*o)
o0000000DO0ODOO (PyMethod_TypeOOOO0)O0DO0OODOODODOODOOOOO NULLO
googogo

PyObject* PyMethod_New (

PyObject*func, PyObject*self, PyObject*class)
Return value: New reference.

0000000000 0000O fume0000O0D0O0ODOO0DOOOOODOUODOOOOO; OO func
dooooooooooboobobbbobbobbbodddodoooooooooooboobooobooo
(bind) OOOUOOO self 000000 0OD0OO0OOO classO self 00 00D0O0O0OOOOOODODOCOO
O0000000 self 0 NULLODO class000000000OD0OO0O0ODOOOODOOOODOOOO
ooo

PyObject* PyMethod_Class .

e ¥ - <PyObJect*meth)
Return value: Borrowed reference.
0000000000 methDOODOODOODOOODOOODOODOO; 0000000000000
dddddooooooooooooboboboboobobooooooo

PyObject* PyMethod_GET_CLASS .

Yl ¥ - (PyObJect*meth)
Return value: Borrowed reference.
PyMethod_Class () 0000000000000 000O0O0OOOOOOOOOOOOO

PyObject* PyMethod_F ti

yiobjeetr Fyrethod _tune lon(PyObject*meth)
Return value: Borrowed reference.
0000 mechOOOOODO00DO0O0OO0ODOOOODOODOODOOOO

PyObject* PyMethod_GET_FUNCTION .

Y-l ¥ - (PyObJect*meth)
Return value: Borrowed reference.
PyMethod_Function () 0O0O0O0O0OO0OOOOODOODOOODOOODOOO

PyObject* PyMethod_Self .

ybject” Fyrethod e (PyObJect*meth)
Return value: Borrowed reference.

meth0O0OD0O0OO00D0000O0ODO0OO0ODO0O0OODO0OOOOOODOOOOODODOOOOOOOd
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cooooANULLOOOOOO

PyObject* PyMethod_GET_SELF )
P ¥ - (PyOb]ect*meth)
Return value: Borrowed reference.

PyMethod_Self () DDOO0OD0OO0OO0OOOO0DOOOOOOODOO

int PyMethod_ClearFreeList ()
freelist0 0 0000000000000 OO00OO0OOOO0OOOOO26000.

754 0000000000

Python 0000000000 OOCOO0O0ODOOCOOO COOOOCOO FILExOOOOCOOOODOOOOO
0000000000000 0O0ooooooOogg python 0000 ODODOOOOOOOOODODOO

PyFileObject
00 pPyObject 00O0DOO00O PythonOOODOOOODOOD00OO0O0ODOOOOO

PyTypeObject PyFile_Type
OO0 PyTypeObject 00 ODOOOOO Python DO DDOODODOODODOOOOODODOOOOODOO
fileOODO types.FileType OO0 PythonOOOOOOOODOOOODODOO

int PyFile_Check

! yriie_thec (PyObject*p)
000 PyFileObject O PyFileObject OO ODO0DOO0OOODOOOODOODOOODOO 220
O0:00000000000000000000.

int PyFile_CheckExact (Py Object®p)
000 PyFileObject DO UOODO PyFileObject D ODODODOODODODOOODOODODOOO
ooooo22000.

PyObject* PyFile_FromString (char*filename, char*mode)
Return value: New reference.
000000 filename 0000000000000 medeO0 00000000 O00O0DOOOOOOO
O00O00O0O000000U0000dOmede 00000000000 COOOO fopen() OO0
OooooooANULLOODODOOO

PyObject* PyFile_FromFile (FILE*fp, char*name, char*mode, int(*close)(FILE*))
Return value: New reference.
00000000000 CODO0DOoOoO 00000 PyFileObject 0O0OD0OOD0OOOO
000000000 00o0ooo0o0ooO0000Udd cese0 00 000O0OOoOOOOOOOOOOO
NULLOODOOOO

FILE* PyFile_AsFil
yrile AstL e(PyObjeCt*p)

pUOO00O0D0OO0OODOODOODLOOODD FILExDDOODO

000000 ¢gILO0000o0oboboboo0Oo0o000000 FILE+O0O0DODOODOOOO0O0OOOOOOO
0O000d0oddd pyFile_IncUseCount () O PyFile_DecUseCount () DOOOOODODOONO
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cooooooood

void PyFile IncUseCount

yriie— unt (. FileObject*p)
PyFileObject 0000 FILEx DO OOO00OO0OOODOOOCOOOOOOOOOODOOCOOOOOOO
OO00O0O0O0O0O0OD0O0O0O0O0O0 FILE-OOOO PythonO fclose) D0 DO OOO0O0OOOOOOOO
0o0o00ooobDbo0d FILEx00D0D00O0O0ODOOO PyFile DecUseCount () 0ODOOOOO

OOoOoOOOOoO0OoOOooooooopythondO0O0O0O0O0O0O0O0O0O0O0O0OOOOOOODOO
oooooOoooOoooboO cILOooogooooooboooooo

OO0OO0DO pyFile AsFile() ODOOOOOCOGILOODOOOOOOOOOOOOOOOO

FILE ~fp = PyFile_AsFile(p);
PyFile_IncUseCount (p);

Jx .. x/
Py_BEGIN_ALLOW_THREADS
do_something (fp) ;
Py_END_ALLOW_THREADS

Jr .. x/
PyFile_DecUseCount (p) ;

ooooo2e6000.

id PyFile_DecUseC t
vold PyFile DecUseCoun (PyFileObjeCt*p)
PyFileObject 0 0 0 0 FILEx 000000000000 unlocked count 00000000
00oo00oo0o0oo0o00o0 FILEx DD0OOOOODOOODODOOODOODODOOODOOOO

PyFile_IncUseCount () UO0O0O0OOO0O0O0O0O0O0O0OOCOO0ODOOOOOOOOOOO

goooooooooOoOoOogGILOooOoOoOoOoOoOoOoOoOoOODOOD@UUUOoOoOoOoOooog)oo
ooo26000.
PyObject* PyFile_GetLine<PyObject* intn)
Return value: New reference.
p.readline([»n*]) UOD0OOO0OODOOOODOOO0OO pOdb0DbOO0ODLODOOO pOOOGOO
00000000 readline() O0O0O0OO0OOUOODOOOOOOOOOOUODODOOUOOORO 0OOO
0oo0o0o0oooooooooD 1000000000 drd OO00DO00O0O0O0OO0OnOO0OOOOOOO
0ooooooD;0o00o00o000oooooo0o00UUooooOooDO0UUooDoDooooOg
goooooooobbobobboboddooogoobooobbo w0 oObODbOOOOOODDbDOO
0100000000000 0000O00000O0UO0OUOUOOOOg EOFError0OOODOODO
PyObject* PyFile_Name (Py Object®p)
Return value: Borrowed reference.
pUO0OO0O00O0ODODOOODOOOOOODOOODLOODDOOO0

oid PyFile SetBufSi

vold PyFile SetBufSize (. kilcObjectp, intn)
setvbuf () 0000000000000 0000O0000000000000000000000
000000000000
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intPyFile SetE di
! yrile_setinco lng(PyFileObject* , const char*enc)
Unicode 00 0000000DO0OO0O0OO0OOO0DOO0OOODOO0ODOOO0OO0 encO00D0D0OO0OODOOO 1

0000000 o00oooooooooOo?223000d.

int PyFile_SetEncodingAndErrors (PyFileObjecl* , const char*enc, *errors)
Unicode 0000000000000 ODOODOODOODOODOOOOO encO0O0OOODODOO
0000 er00000000O0DOOO26000.

int PyFile_SoftSpace (Py Objectp, intnewflag)
0000000000000 00000000000000000000 p0O softspaced OO
newflag 0000000000000 0O0OO0O0OOO0OODOOOOOOOOOOO pOODOOOOO
0000000000000 0D00;0000000000D00000D00 (softspacel 0000
ooooO0o0o0o00OoOoOoOoooooooooOOoO)§OoOOO0OO0O0OO0O0OODOoO0OoOoOoooooOoOo
goboobooboobooooboobooboobbobooboobboobbobbooboo
O000oo0o0o00ooo00ooo0o0oooooooooooo

intPyFile Writeobject (PyObject*obj, PyObject*p, intflags)

000000 opjOODODOOODODOO0 ppOODODOODODOOAAag D00 ODODDOOODODOO

Py PRINT RAWO OOO; 0000000000000 O00O0OO0 repr() OO0OO str()

goboooboobobooboobobooobooboobobu oo -1booboo

coooocoooood

int PyFile_WriteString (const char*s, PyObject*p)
000 sO00000000000 pO0O0OO0OOOOUOOOOOOODO OOOOODODOOOO -100
dddoooooooooooo

755 00000000000 (module object)

goboobogobooboooobooboooboon

PyTypeObject PyModule_Type
00 PyTypeObject 00000000 Python OO O ODOODOO0DODOOOOOOOOOODOOOO
OO0OO0OO0OPythonOOOOOOO types.ModuleType OOOOOOOOOOCOO
int PyModule_Check (PyO bjectp)
o0000000O0OOOOOODOODOODOODODODODODODODODODOODODODOOn
0oo22000:00000000000000O000000O004.

int PyModule_CheckExact ( .
PyObject*p)
oU000OOO0O0OO0OOODOO0OU0OOOOOUOOOUOODODOOOODUOODOODOUOUODOOOOOOO

00 PyModule_Type. 00000 22000.

PyObject* PyModule_New (const char*name)
Return value: New reference.
_name__ 000 mname 0000000000 O0ODOOCODOOOOODOUOODOODOOOODODOO
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__doc__ 000 _name_ 00000OD0O0O0OO0ODODOO;_ _file. 0OO0OO0OOOOOODOCOOO
gooooooo

PyObject* PyModule_GetDict(Py Object#module)
Return value: Borrowed reference.
module 0000000000000 000OODOOODO;000000000000DOOOOO0O
OO0 __dict_ 000000000O0O0O0OOOOOOOOOOOOOOOOOOOOOOOOO
0o0oooooodn __dict__ 00000000000 PyModule_x () OO0 PyObject_x* ()
oooooooooooo

char* PYMOdule_GetName(PyObject*mo dule)
module 1 __name_ 00000000000 COOO00OO0OOCOO0OODOOCOOOOODOOCOOO
O000SystemError OO 0O0O NULLOOOOOO

char* PyModule_GetFilename(Py Objectmodule)
module 00 0000000000000 O0OO0OOO moduled __file. O000O0OOODOOO
00 _ _file 0O000000OO0OOODODODDOOOOOODODO systemError 00000 NULL
oooooo

int PyModule_Addobject (PyObject*module, const char*name, PyObject*value)

module 00000000 name 0000000000 O0OCO0O0O0ODOOOOOOOOOOODODOOOO

0o00o0ooodoDooooood -10000000000 oOOOOOODOODODO200000.

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

module 000000 name OO0 0000000000000 OO0O0DOOOOOOOOOOOOOOO
0000000000000 -10000000000 o0o0Oo0oOoooOooooo 220000,
int PyModule_AddStringConstant .
¥ ute ing (PyOb]ect*module, const char*name, char*value)
module OO0 00000 name 000000000000 ODO0OO0OOO0O0ODOOOOODODOOOODOOO
000000000 vwaue D mullO0OD0O0000O0O0D0O0OO0DOO0OO00OOOODOOOODO -100000

00000 o00O0OO0oOoOoooooD20000.

int PyModule_AddIntMacro ( .
PyObject*module, macro)
module 0 int 0 000000 OOO0OOO0ODO mecro 00 O0O0O0O0DO0O0ODOOOO
PyModule_AddIntMacro (module, AF_INTE) OO OO0 AF INETOODOOOO intd0 00
OAF_ INETODOO module 0000000000 DODOO0 -10000000 0o0DOOO0OODODOOOO
Oo226000.

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

000000 module DOOOODODO

ooooo 26000,
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756 00000000000 (iterator object)

Python 000000000000 0OOOODDOOODOOODDDOOODDDODOODODOOOOOODOO
__getitem_ () OOD0ODOOOOCODOOOODOOOOOODOOOODOOODOOOODOOOOO
OO0OO0OO0OO0OO0OO0OD0OO0DO (sentinel value) 000 0000000000000 O0O0O0O0O0O0C0O0O0O0O0O0O0OO
gbooooooboboboboooooooobobobo

PyTypeObject PySeqIter_ Type
PySeglter New () 00000000000000O0O0 100000000000 iter() 00O
O0o00oo0o00ooO0o00ooO00ooOo0o0ooDOo0o0ooDOoooooDoOo 22000.

int PySeqIter_Check (op)
PySeqlter Type 000 op0000000000000D0O0 22000.
PyObject* PySeqIter_New (PyObject*seq)
Return value: New reference.
0000000000000 0UD seq00000000O0OO00ODOOOODOOOOODOOOOODOOO
O0000D0 IndexError 000000000 OODOODODOODO 22000.

PyTypeObject PyCallIter_Type
PyCallIter New() OO0OOOO0OO iter() 0 200000000000000OO0ODODODODOO
00000000 iter () built-in function. 00 OO0 22000.

int PyCallIter_Check (0p)
PyCalllter_TypeO0OO op 0000000000 DDOOODODO220000.

PyObject” PyCallIter New <PyObjcct*callable, PyObject*sentinel)
Return value: New reference.
000000000000000000000 callable0 0000000000 PythonOOOOOQO
000000000000 o0oooodd0;callable 0000000000000 O0O0OOOOOODOO
000000000000000000000000000 callable O sentinel 0000000000
0oooooooooooogoo 22000.

757 000000000000 (descriptor object)

“000000 (descriptor)’ 0000000000 O0O0O000DOOOOCOOO0O0ODOOOOOO0OOODODOO
gbooooooboboboboooooooobobobo

PyTypeObject PyProperty_Type
I o o /%
PyObject* PyDescr_NewGetSet .
¥ ¥ rrew (PyTypeObJect*type, struct PyGetSetDef*getset)
Return value: New reference.

ooooo22000.
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PyObject* PyD NewMemb
yobjeetr Fybescr _Tewrember (PyTypeObject*type, struct PyMemberDef *meth)
Return value: New reference.
ooooo22000.
PyObject* PyD NewMethod
yibjeetm Fybescr _Tlewtetho (PyTypeObject*type, struct PyMethodDef*meth)
Return value: New reference.
ooooo22000.
PyObject* PyD NewW . .
yLbject” tybescr_Newlrapper (PyTypeObJect*type, struct wrapperbase *wrapper, void *wrapped )
Return value: New reference.
ooooo22000.
int PyD IsDat
mFybescr_lsbata (PyObject*descr)
000000000000 descr 000000000000 ODOODOODOODOODOODOODOODOODOO
O0000000000OOdescr0000000D0D0OOO00O00OODODOOOOOO0O;O000O0O0O0O0O
00000o0oooooog22000.
PyObject* PyW. N
yuhject” Fylrapper_New (PyObject*, PyObject*)
Return value: New reference.
ooopoo22000.

758 00O OOOOoOOO (slice object)

PyTypeObject PySlice_Type
0000000000000 0O000000d slicel types.SliceTypeD0OOOODO

int PyS1i Check
mtFystice thec (PyObject*ob)

ob0000000000000000000O0O;0p0 NULLOOOOOOOOOOO

PyObject® PySlice_New(PyObject*smrt, PyObject*stop, PyObject*step)
Return value: New reference.
gogobbboooobbbbooooobbooouobobbooon start, stop, OO step 00 OO0
oooooOoo0oooooOooooO0oOoooOoOoO0OoooooOooooOoboOoNULLOODOOOOO
0000 NoneODOODOOOODODOOODOODODOOODOODODOODOO NULLODOO

ooo

int PySlice_GetIndices (PySliceObject*slice, Py_ssize_tlength, Py_ssize_t*start, Py_ssize_t*stop,

Py_ssize_t*step)
OU000000000 slice00O00OO start, stop, 000 step 0000000000 OCOOOOOO

000000000 lengthO0OOO0O0O0O length 0000000000 OODOOOOODODOODOOO
ood

0000000 o00O0U0DO0O0DO0ODO0O00O0O00OD -10D000DO @OOooooooooo
obobobood NoneOOdoooboobooobooooboobDobOobOobObObOOOO =100
ooooooooooo)d
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0000000000000 000000000000000 23000 PythonOOOOOQOOOO
O00000000000PySlice_GetIndicesEx() 0O00O0OO0OO0OO0OOOOOOOOOOOO
000Do0o00oooDo0oooooo0ooooooooooooog25000: 00000000
length 000 int OO start, stop, step 000 int +00000000000000000O0O 64bitO
oo oooooooobobooboo

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 () DO0O0O0O0O0OOOOOOOODODO
0000000000 slice000O0O start, stop, 000 step 0000000000 0O0OOOODOOO
D00000000 length0OODOO0ODO0D0OO00ODOOD slicelength 0000000000000
0000000000000 0000000000000000000DO0000000

goooooo0 oUoooooUOoOoUoUooUOD -l10Doooooooooo23000.00
OO0025000:00000000 lengthDUOO int OO start, stop, step, slicelength 0 0 0 int =
00000000 ooooooooogo eebit 0000000 DO0O0OD0OOO0DOOOOoOOg
ooo

759 000000000 (weak reference object)

PythonO OO0 OD0OOOOOOOOO (firstclassobject) 1 0 000000000000 0O0OOOODOOO
coooboooooboooooooooooooobobooooooooooooobooooobooboooobooooooDoog
cooooooooooboooooooOoobooOooooooo

int PyWeakref_ Check (ob)
ob00D00D0OODOUDOODOUDOODOOUODOOOUODOOOOOOOOODOOO 22000,

int PyWeakref_ CheckRef (ob)
ob0 000000000 DOODOODOOOOOOOOOO22000.

int PyWeakref_ CheckProxy (ob)

ob 0000000000000 0O0O0O0O0OO0OOO0OOOOO 22000.
PyObject” PyWeakref_NewRef (PyObject*ob, PyObject*callback)
Return value: New reference.
obh0000000DOO0DODOOODOOOODODOODOOOOOOODOOODOODOOOOOn
0o0ooooopoooooU0UoUoooo;0o0o0000UUoooDooOoOo0UUoooDoooooOog
0000 callback 000000000 DOOOOO o000 0OD0OOOODODOOODOOODODOOO
O000O;callback OODO0DOOOOOODOOODOOOOOOOOOOOOOOOOOO callback O
None O NULLOOOOUOUOOUOOOO o O00OD0D0OD0ODDODODOOOCOCOOOOOOO callbackOO0O
00000000000 NoneO NULLODOOOOOOODOODO NULLOODOO TypeError 00O
goooOoOopoooo22000.

PyObject* PyWeakref_ NewP
¥ yheakrer Tew roxy(PyObject*ob, PyObject*callback)
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Return value: New reference.
obh0 00000000000 OOOODODODOOOOOOOODOOOOOODOOOOOODOOOOO
doooooooobobbbobobboddddg; oo booboboobbo000ouogad
0000000 callbackD00000O000000O0OO0 00000000 0O0OOOOOOOOOO
0000000 callback 000000000000 0O00OOD0O0OO0DOODOODOOOOO0O callback
0ONone O NULLOOUOOODOOUOODOOOO op0O0D0000O0OOOODOOOOOOOON callbackO O
0000doooobodd None NULLOOOOODOODOODOO NULLODOOO TypeError O
0oooooooooo22000.
PyObject* PyWeakref_ GetObject (Py Objectref)
Return value: Borrowed reference.
000 ref 000000000 O0DO0OODOODODODODOOODOOOODOODOODOO
0000000000000 py None OO0 O0ODOOOODODOO 22 00 0.
O0: OJ0ODOD0O0ODO0O0OO0O0O00O0DO0ODO O0DU00O0ODC ODODOooO0ooUOoOoOooooOoooog
dodooooooooboobobobooddoogooooobobbooo0gdoooooao
Py_INCREF () 0O00OOO0OO0O0OOO

PyObject* PyWeakref_ GET_OBJECT
yURIeen EY — {pyObjectref)
Return value: Borrowed reference.

PyWeakref_ GetObject () OOOO0OO0OO0OO0O0OCOCOO0OOCOO0ODOOOO0OOOOOOOOOOOODOO
goooooo 22000.

7.5.10 0 OO0 (Capsules)

using-capsules 0 0 0000000000000 0O0O0OO using-capsules 0000000000

PyCapsule
00 PyObject 0000000 0OOD0ODOODOOOCOOOOODOOD PythonOOOOOOOO
00 CO0O0OU0U0opUUDOoO (void«ODODOOUODO)ODDOUOODDOUOODDODDODODUODDOOO
doooooooooDoOooD copDooooooooDooDOoooooooooooooogoooad
0000000 0U00DoOOooU0U00o0oooO000oDooo0U0oOoDoCooUooooOoO CAPIDOO
OCimport 00 0O0O00D0COO0OOOOODOOOOO

PyCapsule_Destructor

gobooboboobobooboobboobo.booboobboob:

typedef void (xPyCapsule_Destructor) (PyObject »*);

PyCapsule_Destructor 00O OOO0OOOO0OOODO pyCapsule_New() OODODOOOOOOO

int PyCapsule_CheckExact .
y-apsute_ * <PyObJect*p)
0dd pyCapsuled00O0OOO wued0oogad

PyObject* PyCapsule_New (void*pointer, const char*name, PyCapsule_Destructordestructor)
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pointer OO0 0 PyCapsule JO00OOOODOpointer OO0 NULLOOODOOOOODOOO
ooobooooooooooo NyLLODOOoOOoOon

name 0000 NULLOOOOO COODOODOOODOOONULLOOOOOOOOOO0O0O0O00O0
OO00O0O0O0O0O0O0O00O0O0DbO0O000000dWestructor 100 0000000000000O00O0O)

destructor 0 NULLOODODOODOOOOOOOOODODOOODOOOOOODOOOOODOOOOOOOO
ooo

0000000000000 0000000000000 name 0 modulename.attributename
000000000oooDOoOo00000000ooOooDoDDoDoDoDoDOD00 pyCapsule_Import () O
Jd00o0ooOoooooooono

void* PyCapsule_GetPointer .
y=ap - (PyObject*capsule, const char*name)

OO0O0O0O00O000D00 pointer 000000000000 O0O0O0O0O0OCOCOOO NULLOOO
ooo

name 0000000000000 O0OO0O00O0O0DOOOOO0O0O0OODOOOOOOOOOODOOOOO
00000 name O NULLODOOOOOOO rameOOO0O0O0O NULLOOOOODOOOOOO Python
O0CO00 stremp() DO00O0OO0OO0Oname 0000000

PyCapsule_Destructor PyCapsule_GetDestructor (Py Object*capsule)
o0oo0O0oob0o0obO0o0ob0oo0bO0o0bO0o0bO0o000ODO0o0oDbDOo0ObOOobOOoUODOOO NULLO
ooooo

00000 ANMNLLO0ODO0OD0O0OD0O0O0OD0O0O0ODO0ODO0O0DO0ODO0ObOOobOOoOobDOo NULLODOODbODOO
000000000000 OPyCapsule_IsValid() O PyErr_Occurred 00000000000
ooad

void* PyCapsule_GetContext(Py Object*capsule)
000000000000 000000000 (contex) DOODDODODOOODOOOODOOOO
NULLOODOOOD

oooooAaMNLLO0ODO0OD0O0O0ODO0bOoob0obooobobobobooobo NULLODODODOO

O000000000O0O0OPyCapsule_IsValid() O PyErr_Occurred D0 00000D00OOO
ggo

const char* PyCapsule_GetName ( .
PyObject*capsule)
000000000000 b000name 000000000 O0OO0O0OOO0OOOOO NULLOOO

ooo

oo0oob0 NULLO name D0 00000000 0ODOOOOODODOOONULLODOOODOOOO
ODO0OD0DO0OO0O0O0OO0OOPyCapsule_IsvValid() O PyErr_Occurred 00 000000000000

void* PyCapsule_Import (const char*name, intno_block)
00000000 00000D0 COUU0000000DoOO0OO0OD0000000OnRame 0000
00000000 module.attribute 0000000000000 ODOCOODOOOOOOODOO
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000 name 0000000000000 O0O0D0DOO0O0O0DO0O0ORo block0O0O0OODO0OODODOO
(PyImport_InportModuleNoBlock () OO0OD)O0D0O0DO0OO0OD0ODOOODOOD no_blockO
0000000000 (PyImport_ImportModule() 0000)000000OO00O0O0OOOOOOO

OO0000CO0O0O000DOOO pointer COOODOOO0ODOOOOOOODOOOOONULLOOOOOO
0000 no_block 00D 0O0O0O0O0OOPyCapsule_Import () 0000000000 OOOOOO
gooooooooooo
int PyCapsule_Isvalid (PyObject*capsule, const char*name)
capsule 0 0 000000000000 O0ODOOQOOOUO0OOOODODO capsule 000 NULL OO
PyCapsule_CheckExact () OO0 OOOD0O NULLOODOOOOOOODOODOOOOO name O
00 name 0000000 OMame D0 D0OOO0O0O0ODOO PyCapsule_GetPointer () OO0O)

OOO0O0O0OO00O pyCapsule_Isvalid() ODOOODOOODOOOOODOOOO (PyCapsule_Get ()
oooooOooooO)boooOoboOo0oOooooOoooDo

0000000000 name 0000000000 O000DO0ODOOODOD OOODODOODOOOO
gbobooooog

int PyCapsule_SetContext . .
y-ap - <Py0bject*capsule, void*context)

capsule 00 000000000000 context 00 O0ODOONO
00000 o0000O00oODO00ODOO0O0DOooODOODO

int PyCapsule_ SetDestructor
y=ap - (PyObjecl*capsule, PyCapsule_Destructordestructor)

capsule 0000000000 destructor0 000000
00000 o0000oo0oooooooooooooooooo

int PyC le_SetN .
y-apsute_se ame(PyObJect*capsule, const char*name)

capsule 0 00 name O name 0000000 name 00 NULLOOOOOOO capsule 1000000

000000000 00D00000 capsule010 NULLO name 00000000000 ODOOOOO

gbobooooog
00000 o000o0oO0oooOoOoDoOOoOoooooUoOoDoO

int PyCapsule_SetPointer . . .
y-ap - <PyObJect*capsule, void *pointer)

capsule 00000000 pointer 0000000 pointer 0 NULLOOODOOOOOOOO

coooooOoOOOOOOOOOOObOOoDOoODODDOO

7511 COO0O0O0OO (CObject)

O0: CObject APIO Python2.700 0000000000000 0000 (Capsules) APLIDOODOOO
oooo
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PyCObject
00 PyObject OOODODOOODOOOONO (opaquevalue) OO DOOOOCOOOOOCOOO Python
000000oo0oon (void«OOOOO)OO COOODOODODODOOOOOODOOOOOO
mport 000000000000 ODOODODOODOOOOOOOOODO CAPIDODDODOOOOCODOOO
doodooDoooooodoooDO coooooooooooooooooooooooogoood
ooooooooo

int PyCObject_Check (PyO bject#p)
OO0 pyCObject DOOOODODOODODOO

PyObject* PyCObject_FromVoidPtr (void*cobj, void (*destr)(void*))
Return value: New reference.
void* cobj 00 PyCObject 0O0OO0OOOOOdestr 0 NULLOOOODOOOODOOOOODODOO
dododooooogooo

PyObject* PyCObject_FromVoidPtrAndDesc (void*cobj, void*desc, void (*destr)(void*, void*))
Return value: New reference.
voidx cobj 00 PyCObject OO UOODOOOO destr 0 NULLODODOOOOOOODOOODODOO
0000000000000 0desc0 00000000000 O0ODOOO0DOODOOOOODOOOOO
ooo

oid* PyCObject_AsVoidPt .
v y Ject_asvor r<PyObJect*self)

PyCObject 0OD00OO0O self 00 DD0OD0OOO0DDO0OOODODODO void »00000O0O

oid* PyCObject_GetD .
Y Y Ject_=e eSC(PyObJGCt*Self)

PyCObject 0OO00OO00O sef 00 DD0O0OO0O0DO0OOO0DODOOOO0O void »O00000OO

int PyCObject_SetVoidPtr
y=EhJect— * (pyObject®self, void*cobj)
self 00 void 000D cobj0000DDODO PyCObiject D00DOODOONDOODOODNOON

cobooOooooboooobooobooOoooooooobooono

7.5.12 00000000 (cell object)

“00 (ell)>’O000DOOOCCOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOODOOO
oobooobooooobooooooooooboo;bo0obooboOO0obOoOOooOoOOoobooboboOoboboOooboog
cooooooooooooooooOobocOooboOoOoOoOoOoOoOoOoObCcOoOoOboO0oOobOboOooboOoOoOoOoDOonoO
coooooooboooooobobooooooboooooboobOoboobOooOoboobooboboooboooooDag
0000000 (dereference) 0000000000000 000000000000O0O00O0O00O0O0OO
cobooob;ocobobooboooobooboooooooboooooooooooobooobooboboOooog
oooooooboooobooooooooooon

PyCellObject
oo0oooooOoooooo coooooo
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PyTypeObject PyCell_Type
O00000o00o0ooo0oooooooooooo

int PyCell_Check (ob)
ob0000D00O000DOOOODOO0OO0O;ehO0 NULLOOODOOOOODOO
PyObject* PyCell_ N
yobleett Fye _ew(PyObject*ob)
Return value: New reference.
Oop0000000O000O0O0DOOOOODOOOOODOOOOONULLOOODOOOOOODOO
PyObject* PyCell_Get
Yool ¥ - (PyObject*cell)
Return value: New reference.
cellDO0OOOOODOO
PyObject* PyCell_GET
yoblee Fyet s (PyObject*cell)
Return value: Borrowed reference.
cellDO0D00OD000O0OD0 cellOO0NULLOODDOOODODDOODOOOOOOOOODOOODODOOO
int PyCell_ Set . .
y - (PyOchct*cell, PyObject*value)
00000000 cellODDO value0 0000000000000 O0ODODOO0ODODOOODOOOOO
0000000 valued NULLOOODOOOOOO cellD0 NULLOODOOOOOOOO;00 cellO
oo -1 ooobobo obbboboboo
id PyCell_SET
vold PyCell_SET (, Object*cell, PyObject*value)
00000000 cellDOO0 value0OOO0O0OO0DDOOOODOOOOOOUODOODOOOODODOO
000000000000 cel00NULLOODOOOODODOOOOOODOOODOO0O0OOOODOO
oooo

7513 000000000000

OO0OOO0DODO (generator) 1O O0OOOODO PythonOOOOOOOOOOOOOOOOOOOO0O0O0O0O0OO
OO0000000oDO0o00bOoO0o0oooO0o00bDbo0DO pyGen_New () DOODOOOOODOOODOOOO
cooobooooobooooobooooooooooOoboOoOooOooOoobOoOoobooooo

PyGenObject
ocoooOoO00obooOoOoDOooOoOooogo coooooo

PyTypeObject PyGen_Type
0000000000000o0ooooooooooooon

int PyGen_Check (ob)
ob0000000000DOO00DOO0OOODOO0OOO0ODO obO NULLOODOOOODOOODODO

int PyGen_CheckExact (ob)
ob0 00 PyGen_Type 00O OODOODODOODO ob0 NULLOODODODOODOOOO
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PyObject* PyGen_New (PyFrameObject*frame)
Return value: New reference.
frame 00000000000 DOO0ODODOOODODOOOODOOOODODOODOODOOOOO
frame 00 0000000000000 NULLOOOOOOO0O0O0O0O

7.5.14 DateTime OO QO QOO

datetime 000000000 O0ODODOOODOOOOODOOOODOOOODOOOODODOODOO
O000000000000000D00000 datetime.hO0OO0OO include O (Python.h OOOOO
OO0 include 0 00 0O)0O PyDateTime IMPORTUOOUOUOOOOODOOOOOUOOOODODOODOOOO
0000000000000 000000000000000000 pybateTimeAPIO COODOOOO
gobooooogo

gobooboooboob:

int PyDate Check
intPyDate _Check (i, o icciob)

ob [0 PyDateTime_DateType 00 PyDateTime_DateType 00000 OO0OOCOOOOOOO
O0000000;0b0 NULLOOODODOOODODODOOOOODOO 24000.
int PyDate_CheckExact
Y - * (PyObject*ob)
ob 0 PyDateTime_DateType 0000000000000 OD0OOO;ebO NULLOODODOO
ooopooooooo 24000,
int PyDateTime_Check .
¥ - (PyObject*ob)
ob 0 PyDateTime_DateTimeType OO PyDateTime_DateTimeType D0 O0ODO0OOODOO
000000000 00000;eh 0 NULLODODOODOODOOODDOODDO 24000.
int PyDateTime_CheckExact
Y e *act (b, Object*ob)
ob [ PyDateTime_DateTimeType 0O OO00OOOOO0ODOOOOOOO;ehO NULLODOOO
oooooooooooo 24000,
int PyTime Check
yrime— (PyObject*ob)
ob [0 PyDateTime_TimeType 00 PyDateTime_TimeType 0000000000000 0OOO
OO00OO0O0O0O0OO0;ebO NULLOODOUOOODOOOOODOUOODOO 24000,
int PyTime_ CheckExact )
y - (PyObject*ob)
ob 0 PyDateTime_TimeType 00000000000 OOODOOOO;eh D NULLOODOOO
oooooooooo 24000,
int PyDelta_Check
Y - (pyObject*ob)
ob O PyDateTime_DeltaType 00O PyDateTime_DeltaType 0O DOODOODOODOODODOO
OO0O0OQ0OO0O0OO0O0OO0;ebO0 NULLOODOOOOOODODOODDDDOD 24000.
int PyDelta_CheckExact (

PyObject*ob)
ob O PyDateTime_DeltaType 000000000000 ODOOO0OOO;ehOd NULLODOODODO
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oo00oo0ooo00o24000.

int PyTZInfo_Check .
Y - (PyObJect*ob)
ob 0 PyDateTime_TZInfoType 00 PyDateTime_TzInfoType DO DODODOODOOODOOO

OooooOoOoobOo0;ep0 NULLOOODOOOOOOOOOOOOO24000.

int PyTZInfo_CheckExact ( .
PyObject*ob)
ob [ PyDateTime_TZInfoType 0D O0OODOOOOOOOO0OOOO0OO;ehO NULLOODODOO

ooooooooooo 24000,
coooooooooobooOoooooooon:

PyObject* PyDate_FromDate (intyear, intmonth, intday)
Return value: New reference.

OO00D00O0OD00OD0O0D datetime.date00000000O0OO0O0OOOOO0O024000.

PyObject* PyDateTime_FromDateAndTime (intyear, intmonth, intday, inthour, intminute,

intsecond, intusecond)
Return value: New reference.

bobobooobobooobouobodubobdl datetime.datetimeU00O0O0O0OO00O0O0O00OO
ooooo24000.

PyObject* PyTime_FromTime (inthour, intminute, intsecond, intusecond)
Return value: New reference.
0000000000000 0000 datetime.time 0000000000 O0OODOODOOO 240
oo.

PyObject* PyDelta FromDSU (intdays, intseconds, intuseconds)
Return value: New reference.
000000000000 DD0DO datetime.timedelta 0000000000 OOOOOOOO
U0 datetime.timedelta U0 0O0OD0OO0OO0OO0O0OOOODODOOOOOOOODODOOOOOOO
OoooOo24000.

0000000 date0000000O0000000000000000O0OOO0ODODDO PyDateTime_Date
OO000OO00000O0 (00O pyDateTime_DateTime)d O0OODODODOODOODOOOOOODO
NULLOOOOOOODOODOOoDOOoDbooooo:

int PyDateTime_GET_YEAR (PyDateTime_Date*o)
O00000oO0o0o0ooooooooo 24000,

int PyDateTime_GET_MONTH (PyDateTime_Date*0)
00100 12000000000000000024000.

int PyDateTime_GET_DAY (PyDateTime_Date*0)
00100 310000000000 000bo0o0 24000.

OCODO0OD00O datetime O OO OODOOODOOOOODOODOODOOOODOOOOOGO
PyDateTime_DateTime DD DODODODDODODDOODODOODDOOODDOOODODOOOOOO NULL
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coooboooobooooooooooog:

int PyDateTime_ DATE_GET_HOUR (PyDateTime_DateTime*o)
O0o000230000000000000000 24000.

int PyDateTime_ DATE_GET_MINUTE (PyDateTime_DateTime *o)
o0o000sS00000000D00000O000 24000.

int PyDateTime_ DATE_GET_SECOND (PyDateTime_DateTime *o)
oooo0s00000000D00000ODO0O0 24000.

int PyDateTime_ DATE_GET_MICROSECOND (PyDateTime_DateTime*o)
ooooooooOoo9ywyoooooooooooooooo 24000,

O000000tme0 000000000000 COODODOO0O0OO0OO0OOCODOOO PyDateTime_Time
gooobgoobooboboooboobooboobobooboboo ANLLOODDOODObOOobDOoboboooo
goooo:

int PyDateTime_TIME_GET_HOUR (PyDateTime_Time*o)
00000 230000000000 000Db00024000.

int PyDateTime_ TIME_GET_MINUTE (PyDateTime_Time*o)
00 o000 S0000oooooboooobooo 24000,

int PyDateTime_TIME_GET_SECOND (PyDateTime_Time*o0)
ogo0o0O0sS90noDooooObOODbOO0O00000 24000,

int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time*0)
goooooo0onbo9999gnodoooooooooooo 24000,

gooCooOoOoDBAPIOOODOOOOOOOOO:

PyObject* PyDateTime_ FromTimestamp ( .
PyObject*args)
Return value: New reference.
dateitme.datetime.fromtimestamp() O 0 0 0000 O0OO0DO0ODOODOOODO
datetime.datetime 00000000000 OOOOOOOOODO 24000.
PyObject* PyDate_FromTimestam .
¥ ¥ - P (PyObject*args)
Return value: New reference.
dateitme.date.fromtimestamp () 00000000 D0OOOOOOON datetime.date

ocooooooooooobooooooooo 24000,

7515 00000000 (Set Objects)

ocooo0Oo 25 000. O000DDO0O0O0O0O set O frozenset OO 0O API O 0O
ooooboboboooO0b0bo b0 b0 b0 bOobobObO0obObUOoboboboOoobaod
( PyObject_CallMethod(), PyObject_RichCompareBool (), PyObject_Hash (),
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PyObject_Repr (), PyObject_IsTrue(), PyObject_Print (), PyObject_GetIter() 0O
O0)ODOOODDOOO ( PyNumber_Add(), PyNumber_Subtract (), PyNumber_Or (),
PyNumber_Xor (), PyNumber_InPlaceAdd(), PyNumber_InPlaceSubtract (),
PyNumber_InPlaceOr (), PyNumber_InPlaceXor () DOO0)OOD0OOOOOODOOO

PySetObject
OO0 pPyObject DODOOODOODO setl frozenset JOUOODOOOODODOOOODOOOODOO
00 PyDictObject 00 0OOO0OO00ODOOODOO (set)JOODOO (DDOODOOO)OODDOODOOO
ooobooocoooooooo @Eoooogooo)yooooboooooOooooboooboooDooo
oo0oood0ooo0oO0oo0oO0Ooood0oDooO0U0OooOO0U0OoOoOoOOoDOoO0ooDooDOooDoOoo
oo0oO0oO00oDOo00oDbOo0OoooOoOooOooOooDOoO APIODOODOOOOOOOO

PyTypeObject PySet_Type
OO0 PyTypeObject OO OOOOOOPython O set 0O00OODODOO

PyTypeObject PyFrozenSet_Type
OO0 PyTypeObject 0O OOOOOOPythonO frozenset 00O0OOCODO

0000000000000 000 PpythonJ0OO0ODO0OO0OOO0OOOO0OOOODOOODOOODODODODOO
0000000000000 0O0O0OUg PythonO OO OOOOOOOOOOOOO

int PySet_Check .
yset_~hec (PyOb]ect*p)

p0 set 0000000000000 O0OOOO0ODOOOOODOOOOODODOOO26000.

int PyFrozenSet_Check ( .
PyObject*p)

pO frozenset U0 OD0O0O0OODOOD0OODOOODOOODOOODOOODOOODOODO 260

oo.

int PyAnySet_Check
it Fyfnyset_thec (PyObject*p)

plUO set D frozenset U0 O0O0O0O0OO00O0O0O0O0O0O0O0OO0OCOO0DOweeOd00OOO

int PyAnySet_CheckExact ( .
PyObject*p)
plUO set O frozenset UOOODOOOUOU0O0O00O0ODODO0DO0D e 000000 OOOOOOO
goooouooogood
int PyFrozenSet_CheckExact (Py Object#p)
plU frozenset 00 O0O0O00D0D00O0O00wued00D00OO0O0O0ODDOOOO0ODODODOOOOO
ooo
PyObject* PySet_Ne .
Y0l Y - w(PyObjeCt*iterable)
Return value: New reference.
iterable 000000000000 00ODQO set00000O0OO iferable 0 NULLOOOOOODO set O
0000000000000 set0 000000 NULLOODDOOO dterable 0000000 OO0O
OU0O0U0OO0TypeError 0000000000000 O0OOO set000000OD0OODOOOOOOO

(c=set (s))
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PyObject* PyFrozenSet_New (Py Object*iterable)
Return value: New reference.

iterable 10 0000000000000 frozenset 0O ODOOO dterable 0 NULLOOODOODODO
frozenset 000000 iterable OO O0O0O0O00D00O0DDOOTypeError 00000000000
026000:000000 frozenset0OUODODOOODOOODODDOODODODOODODOODOOOO
0000000000 frozenset 1000000000000 OODODO frozenset d PySet_Add () O

ooooooooooon
00000000000 setU frozenset OUOOOOOOODOOOOOOOOOOOOODOOOO

Py_ssize_t PySet_Size (Py Object¥anyset)
set U frozenset OOOUOOOOODODOOOODODO len(anyset) DOODODOOanyset 0 set
U frozenset UUO0O0O0D00O0O0O0O00D0O0O0D0DOO0DOO0O PyExc_SystemError 040
00000000 25000:0000000000 int0 0000000000000 0O0O0O 64bit
oboobooooooobooboboboooooooooo

Py_ssize_t PySet_GET_SIZE .
y-SSize_t EySet - (PyObject*anyset)

CO0O00O000000000 pySet_size()OODOOOOO

intPySet_Contains (PyObject*anyset, PyObject*key)
000000 100000000000 000D000oU0OUODO0OD -1000000 Python O
__contains__ () 0000000000 0ODOOOOOOO set00O0 frozensetJO0OOOOOO
O00keyDOOODOODODDOODODODOO TypeError 0000000 anyset 0 set, frozenset 00
0000000000 0DO0O0O0D00O000 pyExc_SystemError JO0O0O0O0ODO

int PySet_Add (PyObject *set, PyObject *key)
set 00000000 keyOOODODOD frozensetOOODOODOOODOOOOODOOODOOOO
0000000000 -1000000 keyODOODODDOOOODOODOO TypeError 0000000
set0000000O00O0D0OCOO0O0O MemoryErrorOOOOOOOserd setO00000O0OODOO
000000000000 SystemError 0000000 0OOODO 26000: frozenset 00O
0000000000000 00D00O00ODbO00O0D0ODbDO0O0OPyTuple_SetItem() ODOO

OO0OO0D0O frozenset 000 000000000000000000000000O0O00O0O00O0O

O000000 set000000000O0O0OCODOO0O0O0OOOfrozenset 0000 ooooooooOoQ

godd

int PySet_Di d

i Fyset_biscar (PyObject*set, PyObject*key)
oooooOoooOoo 1boobDU0o0ooDbDUOooObDUOOoDbDO0OO0DbDOD O0DUOODDOoDOboDbDObO
000 -1000000key00000 KeyError 00000000 keyOOOOODOOOODOO
O TypeError 00 OO OOOPython O discard() OO0ODOOO0OOOODOUODOOOOOODOO
set 000 frozenset 0 000 000O0serd set 000000000 0OO0O0ODODODOOOOODODODO
PyExc_SystemError OO OOOO

PyObject* PySet_Pop (

PyObject*set)
Return value: New reference.
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see O0O00OO0O0O00OO0O0O0O0OO0O0O0OODOOOOOO0O0O0O0O0000 sese0OO0O0ODOOOOO
OO NULLOOOOOOsetOOOOOO0O0O KeyErrorOOOOOO0O serd set 00000000
gbobooooobobOobdsystemErrorJo0goooon

int PySet_Clear .
y=er (PyObJect*set)

setdooooon

7516 OO0 0OO0OOOOOO

000000000 (Codeobjects) J CPpython 0O OO0 O0O0DOO0O0ODOODOOOOOODOOODOOO
gbobooooobooboboboboooooogooo

PyCodeObject
ocoooooOooOoooOoboUobOoOoboOobOoo cobooOoboOooOobOoOoboOoDOooboooDooo
oooo

PyTypeObject PyCode_Type
Python 0 code 000000 PyTypeObject 0OOOOOO

int PyCode_Check
Y - ( PyObject*co)

coll codeO0OO0O0OOO0ODOODODODOOOODOO

int PyCode_GetNumFree
y=oge {pyObject*co)

cod 00000 (freevariables) 00000000
PyCodeObject *PyCode_New (intargcount, intnlocals, intstacksize, intflags, PyObject*code, PyOb-
ject*consts, PyObject*names, PyObject*varnames, PyObject*freevars,
PyObject*cellvars, PyObject*filename, PyObject*name, intfirstlineno,

PyObject*Inotab)
goooooooooobooobobbtbbbooooooooooboobobbbbbbbobobooooooo

0000000000 pyCode_NewEmpty () 0000000000 00O0O0O0O0O0O0O0O0OOOO
0000 pyCode_New () OO0OOO000O0OPythonOOOOOOODOOOOOOODOOCODOOO
ooo

int PyCode_NewEmpty (const char*filename, const char*funcname, intfirstlineno)
goboodoboboboboobooobobooboobbooobogboobbooboobbooboo
OOOOCOOO0OO0OD0OO0OD0OO0OO0O0O0 execOeval()OOOOOOOOOO

142 070 00000000 (concrete object) 000



143

08no

000 (initialization)D 000 O
(finalization)D 0 0 0 O

81 00000 ODoODOoOOOoOn

void Py_Initialize ()

Python OO0 000000 0OOCOOOPython D00DDODODOODODODDDODDOOOOOOOO
OO0O0D0O0OD0 Python/C APIODOOOODODOOODOODOOODODOOOODOODOOO
o000 Py_SetProgramName (), PyEval_InitThreads (), PyEval_ReleaseLock (), O
00 pyEval AcquireLock () DOOOOUODODOODOOOODOOOOOOODODOOO
(sys.modules) 00000000 ODODOOOODOOOO _ _builtin_ ,_ main_ , sys 00
O0000000000D00D00D00 (sys.path)J00OD00ODO0O0O sys.argvd0O00O0D0OO
000000000 pySys_SetArgvEx () OO0ODOOOODOOOOOOO (Py_Finalize() OO
000)O00DOo0ooDo0oo0o0oo0ooooo0oooo0oooDooooooooooooooon
obooboon

void Py_InitializeEx (intinitsigs)
initsigs 0 1000000 Py _Initialize() OO0ODOOOOOOOOOOPythonOOOOOOO
0000000 imitsigs0 00DODO0O0O0O0ODO0OO0OOOODOODODODODOOOODOODOOO
ooooooo24000.

intPy_IsInitialized()
Python0OOO0OOO0O0OOOOO0OOOOOOO (UOO)DO0O0O0DODOOOO0ODOOO@O)O
gdb00pPy Finalize () UDOO0OD0D0OO0ODO Py_Initialize() DOO0ODOOOO0OOOO0ODOO
oooooo

void Py_Finalize ()
Py_Initialize() 000000 Pytho/CAPIO OO OODOOOOOOOOOODODOOOOOO
Py_TInitialize() O00OO0OO0OO Python DO O OODOOOOOOOOOOOOOOOOO (sub-
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interpreter, 0 0 Py_NewInterpreter () 000)0000000000DOOOOOOOOOOO
000 PythonOOOODOOOODOOOODOOOODOOOOODOOUOODODOOO (Py_Initializel()
0o0o0O0)ooDooDooDOooDOooOOoooooooooooooooo oooooooooooooa
ooad

Oo00o0oooo0dooooooooooogoooPythonDOOOOOODOOOOOODOODOOO
OOoDoO0DOoO0O0oOoOooOoooODoOoD pythonO0OOODOODOOODOOODOODOOOO
000000000 @Ooo0O0DLL)OO PythonOOOODOOODOOOOOOOOOODOOOODOO
DLLOOOOOOODODODO PythonOOOOOOOCOOOOOOOOOODOOOOODOOOOOOOO
Ooo00o0oooooooO000oooooooooO0oooooon pythonOOOODOOOOOOO
gbobooooobooboboboboooooooobgon

gooobobooo.-ooooobobooooooobbobooooooobobboooooobobbooo
ooooooooobooooo(@oooooooobDOooDL)oDbDOoobDOoOoDOobobDOoboboOooo
(_del (yOOOO)OoOOOOOOOOOOOOOOOOOOOOOOOOOCOODOOOODOO
0000000 PythonOOOODOOOOOUODOOOODOOODOOOOOOOPythonOOOOO
oooboooOooO0oOobDOooOOoCoO0oOobDOobDOoOoOo(@UuobDOoboO0oobDOobDOoOOobDOoDOobOoboo
o0O)ooooo0ooooDoU0ooU0DoU0oOUOoOoU0ooOO0O0ooDUooOO0O0ooDUoODO0OooDUoDoOooOoon
gbobooooooooobooboboboooboobooooboboboboboooobobOoDbo
O020000000000000000000C000000O000000O00 Py_Initialize()
O Py Finalize() O 200000000000000CO

82 D000 OOoOoODoOoOoOd

void Py_SetProgramName (char*name)

goobOb0O00o0oobb0OoU py_Initialize() DO0OOOO0OODDOOOOOODODOO
obOob0OooO0oooOO0oobOobcbOOob0ob0o0obO main() OOO0OO0OO0O argv([0]l ODOOOOCOO
gbo0o0ob0obbOn py_GetbPath() UO0OO0DOO0DOOO0ODOODODOOODOOODOODOO
000 Python OO ODODOOOOOOOODOOODOODOODOOOOOOODODOODOODOOODOO
‘python’ U0 U0OO0O0OO0OO0OO0OOO0OCOOOOOO0DOOOOOOOOOOOOOOODLOOOOODOOOO
000000000000 00000000000000000PythonDOO0O0O0O0O0OOOOOOO
oobooooooooobocoobooboooboooo

char* Py_GetProgramName ()

Py_SetProgramName () DOO0O0O0O0O0OO0O0OO0OOO0O0OCOOOOOO0OOOOOOOOOOOO0O
gbobooooooobooobgobobobooooobooooobooboboboboboooooooDo

char* Py_GetPrefix ()

0000000000000 0000000000ooooooooo0g prefix 000000000
0 Py_SetProgramName () OO0 O0O0O0O0OO0OOOOOOOODOODOODODODODODODO
00000000 0O0000O0ooOoOoOoOoOogggg f/usr/local/bin/python’ 0000 prefix
O’/usr/local’ O0ODOOO0O0O0O0O0ODOOCOOOOOODOOOOOOOOOOOO;OO0O00O
0000000000000 0000000000D0000 MakefileOOOOODOOOOO prefix
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0000000 configure 1000000000 --prefix000000000000O00O Python
000000 sys.prefix 0000000000000 UnxOOOOOOODOODOOOOOOOO
ooooooooo

char* Py_GetExecPrefix ()

0000000000 0000000000000000000000 exec-prefix01000000
000 py_SetProgramName () 000000000000 OODODOOOOOOCOOOOOOOOO
0000000 ooDO00o0o0oDooooOooooDooOgg f/usr/local/bin/python’” O00OO0O
exec-prefix 0’ /usr/local’ 0000000 OOO0DOOOOOODOOOOUOODOOOOOODOOO;
goooooobbbbbbb bbb 000000000 uUug Mmakefiledoooooo
00 exec_prefix 0000000 configure 1000000000 —-—exec-prefix0000000
000000000 PythonOODODOO sys.exec_prefixO0000000000OUnxOODOO
agoad

Oo0:00000000O0O0O0O0O0O00 (O00000000O0O0O0)O000CC00000000000O0
O0O00000000000 exec-prefix0 prefix 00 0O 0000000000 O0OOOOOOOO
OO000000000000000 /usr/localOOOOOOOOOOOOODOOOOOOOOO
00 /usr/local/plat00000CCOCCOCCOCDODODO

ooboooooooooooOoooOoboOoOoOoOoOoOoOoOoOoOoOoOoOoOOOoOoOOboOoOoDbOoOonon
000 Solaris2x 00000000 Sparc 00 00000D0OOCDOOO00O0O0O0ODODOOODOOOOO
Solaris 2x D 0O 00000 Intel 00 0000000000000 00O000000 IntelDOOOO
Lnx 000000O0DOOOOOOCOOOO0O000000O0O0O0O0OODOOOOOOOCO0O00000
0000000000000 oo0o0O0000000O0000D00000000 UnixOOOOOOOO
OoO0ooooOooo0oooo000;0UnixO000O0OO0O00O0O0OOOOOO0OOOO0OO0OOO0O0O0
OO0 prefix 0 exec-prefix 1 00 0000000000000 0000000000O0O0OO Python O
gooooooooooooooooooooooooooooo(@oOooOooOoOOOO0O000 Python
OooooOoooboooooooono

O000O0O0O0O0Od mount 0 automount 0 0 000000 OO0OOOOOOOOOOO
/usr/local/plat 00000000 OO0ODOOODOODOOODOOOODOOOO /usr/local
O000Do00ooooooooooooooog

char* Py_GetProgramFullPath ()
Python 000000000000 OOOOOOOOO;000000000OO0OOOOOOODOOO
(000 py_SetProgramName () 0O00O00O0)000O0O0COOOOCOOOOCOOOOOOOOO
0000000000000 0000o0o0O00000o0oOoO; 000000000000 OULooOoOO
OO00O0OQ0O0OO0OO PythonOOOOOO sys.executableJOOOOOOODOO

char* Py_GetPath ()
0000000000000 0O000000;000 (00 Py_SetProgramName () DO0O0O0O0O)
ddddooooooooooboboboboboboboboboddddoooooooooooooooo
00000000000000000000000000000000000000 Unix O Mac OS
XOOr:",Windows OO ’; 0000000000000 DOODOODOOOOOOOOOOO;O000
000000000000 00000O0sys.path00O0OO0000000O0OO0OOOOOOOOOO
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ooooooooboooboooooooooocoooooooooooooooooOooobooOooon
oooo

const char* Py_GetVersion ()
Python 00 0000000000000 0OODOOOOODOOOOOOOOOOOOOOOGOO

"1.5 (#67, Dec 31 1997, 22:34:28) [GCC 2.7.2.2]"

ooooOo@UuOobDOoobOooOoOo)0ooooOo pythonDOOO0OOODOO;00D0O0OODOO
gooooboobobooboboobooobobDoobooboboobooboobooobUooDboo
O0000o0o0oU00o;0000000U000o00o00oOoU0U0ooooOOUn PythonOODOOOO
sys.version0O0O0OOOOOOO

const char* Py_GetPlatform/()
000000O000oOoO000ooOo00oooodUoooOUOoDLnixOODOODOOOoOoOOoo
OO0 “000”0000000o0o0oo0ooo0ooooooooooUoooooooooooooog
000 Solaris2x 0 0SunOS 5x, 0000000000000 sunosh” 0O00O0OO0OMacOS X 0O
0O 'darwin’ O000OWindows 00 ‘win’ 0000000000 0DOOO0O0OOODOOOODOOOO
O0;00000000000000000000O0DO0O0O0 PythonOOOOOO sys.platform
ooooooooog

const char* Py_GetCopyright ()
OO0 Python 00 O0OD0OO0OO00DDDODOOOOODOOOOODO Copyright 1991-1995
Stichting Mathematisch Centrum, Amsterdam’ OOOOOO

0oo00oooooodooooooooooooooo,0Ddoooooooooooooooood
0000 PythonOOOOOO sys.copyright 0000000000

const char* Py_GetCompiler ()
0000000000000 PythonO0ODODOOOOOOOOOODOOODODOOOOOOOOOOO
gooooooooooooong:

"[GCC 2.7.2.2]1"

oooood

coooboooooocooooooooocOoooooOo,oobo0ooooooooooooobOooon
0000 PythonOOOOOO sys.version0000000000000

const char* Py_GetBuildInfo ()
0000000 Python OO O0ODOO0ODOOODOODODOOOOOOOODOOODOODOOOODOOO
oooooog

"#67, Aug 1 1997, 22:34:28"

oooood

oooboboooooboooooooooooooooo,gobooooooooooooooboon
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0000 PythonOOODOOO sys.version000000000000O0O

void PySys_SetArgvEx (intargc, char**argy, intupdatepath)
argc000 argv 00000 sys.argv00000000000000000O00O0O main() OO
000000000000000000 PythonOOOOO0O0ODOOOODOOOOOOOOOOOOO
dooooooooooooobboboboboboboodddddoooooooooooooooon
O0argv0 0000000000000 000O0O0O0OO0O0O0O00O sys.argv00000000OO0
Jodd0oooogd py_FatalError () DOODOODODO

updatepath 0 0 0000000000000 OCODOOCODOOCOOOOOQupdatepath D 00000
Uboboo0n sys.path0000000DOOOOOOOOODOODOO:

0000000000000 argv(0] 00000000000000000000000000
sys.path000000000O0O

0000000 (arge0 00O00O0DO0 argv([0] O00O0O0O0OO0O0O0OCOOCOOOOOCOOO)DO
sys.path 0000000000 OO0OOO0OOODOODOOOOOOOOO(.mOOODOO
gboooooooog

O00: PythonOUOODODOOOOOOODOODOOODOOODOODDOOOOOOOODOODOOOOOO
00000 updatepath 0 000000000000 sys.path00000O0O0O0COOOCOOOO
CVE-2008-5983 0000000000

266000000000000 pySys_SetArgv () 000O000O0O00O00O0O00O sys.pathO
gobodoboboobobuooboobboobuoobbooboobooo

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

ooooo 266000.

void PySys_SetArgv (intargc, char**argv)
PySys_SetArgvEx () O updatepath 0 1000000000 OOODOOOOOO

void Py_SetPythonHome (char*home)
PythonO0OOOOOOOO0ODOOCOOOODOOO “home»0000000OO0ODOCOOOOOOODOOOO
000000 PYTHONHOME D OO OOOOOOO

gobooboobbooboobboobooboobbooboobboobooboboooboo
OO0O0COOPythonOOODOODOODODOOOOOOOOOOOOOOOOO

char* Py_GetPythonHome ()
000 Py_SetPythonHome () 000000000000 OOO “home” 00PYTHONHOME 00O
O000o0o0o0o0oooooooooood
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83 000000 (threadstate) 00000000 OoOdOoonO (global
interpreter lock)

Python 000000000 D0OOOOOOOOO0OO0ODO0OO0OOODOOOOD PythonOODOODOODO
0000000000000 00O0oOOOogg (global interpreterlock, GIL)D OO ODO0O0O0O0O0O0O0OO
0000000000000 0DO PpythonO00O0O0O0OO0ODOOODOODOOODOOODOOODOODODOO
goobooboobobooboooooobooboobbooboobbobbooboobbooboo
gobooooooooobooobobobooobooooboobobobobooooooboobOoboboboo
gooboobodoboboobooboobobooboobbooboobbobbooboobbooboo
gooo

ooOoOoOoGILOoOoODo0oOoDOoO0OD0O0 PythonOOOODOOOOOOOOOPython/CAPIOOOOOOO
cooooooobooooobooooooOoooOoOOoOoO0oOOoOoOobOoOoOoOoOoObocO0oO0obOboOoOobOoOoOoOoOoDOonoO
O0000000D00000O0(sys.setcheckinterval() J00)00000000000O00COCOO
rooooooooooo0ooooorooooooooOooo yooooooooO0ooooooopoooo
cooooooboooooo

Python 0000000 DOO0OO0OOODOODOOUODODODO PyThreadStateDOOOOOOODOOOODOOOO
0000000000D000000000 pyThreadStateOOOOOO0OOO 1000000000000
0000 pyThreadState_Get () DOOOOOOOOOO

831 0D0UOOOUODGILDDOOO

GILOOOO0O0O0O0O0O000000000000O0O0O0O0O0O0DOOOOAO

goooooooooooooooodo
cILbOoodono
...000oooooooooooo /o 00O ..
cILbOoodono
goooooooooooooooodgoo

0000o00d0d0oo0o0oooOoooodooo0ooooD 2000000000 00DOOO:

Py_BEGIN_ALLOW_THREADS
...000000000000O0O0O0 1I/0 OO...
Py_END_ALLOW_THREADS

Py_BEGIN_ALLOW_THREADS DO OUOOODODODOOOOOOODLOOOOOOOOOOODODD;
Py _END_ALLOW_THREADS DO OD0OO0OO0OO0O0OOPythonODOOOODOOOOODOOOODODOOODO
oo0ooOoO0o20000000000000@ODOOODOOoODO)

goboobooboboobooboboooboobbooboobbooboobboobooo:

PyThreadState x_save;

_save = PyEval_SaveThread();
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...0000oooooooooooo /o 00O...

PyEval_RestoreThread (_save);

OooooooooooooOoOooGeIL0oooooooooooooooooo0oooooooobO00o0
coooooobooooboooooooooboo0oooooooobooooo0ooooooooooonogd
ooooooooooo@ooooooooooooooooooooooOoooooooooooboo0o
gooooooooooooooOooo)yoooooooooooooooooooooooooooog
cooooooooooooocoOooboOoooOobooOoooboOoOooOoOoOoOooOboOoobooooo

O00: GILO0OD00O0O000000000000 Vo000 0000o0o000o00ooo00o0oooo0non
Oooo00O0ooooo pythonOOO0OO0O00O0O0OODOOCOCOOOOOOOOOOOOCOOOOOOO GIL
000000000000 00000 z1ib 0O hashlibO00O0O00OOO0OOO0O0DOOOOOOO0O GILOO
ooooao

832 PythonO OO OOoooooOO

Python APIOOOOO0OO0OODO0OOO0O (threading0O000000)000000000O00C0DC0OOOO
goooooooooooooooooooooo@oooopoooooooooooooOoDDODOOD)C
ocooooooooOooooboooO0oOooooooGlILoooooooooooooooooooooOon
ooooooooood

ooo0O0oO00000O0oO pythonOOOOOOOOOOOOOOOD(@OOOOOOOOOOOOOOOOO
APIOOO0D0O000000)OPython/CAPIDOOOOOOOOOOODODOOODODOOOOOOOGILOO
coodboobooooooooooobobooooobobOoboooooboooooooboOobooooonod
coobooooobooooooooooOoooobboOoboobooOooobooocOooobooOooobooOooobooOoOoOoooDooa
oooooooboooooooooooOoooDo

PyGILState_Ensure () 0 PyGILState_Release () 00000000 OD0OODOODOOCOOOOODO
OPythonOODODODOODOOOOODOOOOOOOOOO

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/#* Perform Python actions here. x/
result = CallSomeFunction () ;

/* evaluate result or handle exception */

/% Release the thread. No Python API allowed beyond this point. */
PyGILState_Release (gstate);

PyGILState_x () 00O00O((Py_Initialize() OOOO0O0O0O0O0OCOOO0)O00O0O0DOCOOO0OO1
OO0000000o0o0o0ooooooooooodOdPython O (Py_NewInterpreter () OOO0O)OO0
Oooo0oooooOoOo0o00o0ooooOboO0O000o000o0O0O0O0b0000 PpyGILState_x() APIO
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coooooooooooobocooooon

0000000000000 0000D0000CO fork() OODDOOOODODOOOODDODOO fork()
0000000000 ooOfork 000000000 forkOOOOODOOOO0OOO0OODOOOOOOOOO
0000000000000 0000000000000000UOUOO00PythonD forkOOOOOOO
000000000 forkDDO00OO0O0O000ODODODOO0OODODOODO0OODDODOOOOODOOOO
lock-objects 00 00 O0D0000CPython0 0 OODO0OCOOOOOOOOOODO PythonO forkOODOODO
OO0 fork 00000000000 OD0OO0OO (PythonDOOO)ODOODO PythonODOODOODOOOODOOOO
Python 0000000 ODOOOOO posix_atfork() OO0O0DO OSOOOOOOOOODOOOOOOO
OCOPythonOOODOOOOOOOOODOOODOOOO os.fork() JODODOOODODOOO fork() ODOO
O000fork 0000000000000 0OO0O0OO PythonOOODOOODOOODOODODOODODOODODOOO
O0000000OPyOS AfterFork() 0000000000 0UOOU0OOOOOUOOUOOOOODOODO
gooboogo

8.3.3 D000 API

COOU0DOO0OO0OO0O PythonODOOODOODOOOODOODOODOOODODOUODOOOODOOODDOODOO

PyInterpreterState
goobooboboooboboobooboooobooboobbooboobbooboobboobOoo
o0oooooO0o0o0oooo0ooooOo0o0oooOo0o0oooO0o0oooO0ooooOo0oooDooOo0UbDoO
00000000 (publicyDODOOODOOOODODO

ooooooooocooboooooOooOooOoocOoOoOooOoOoboooOoOoOOoOoOooOboOooDboOoOoonoon
gooooopoOoopoopoopooooooOoOoOOOOOODOOOOOGILOOOOOOOOO
coobooooobooobooooooOooOoboOooOooOooooOooooboOooon

PyThreadState
oooooooooOoOoobOoOoOoOooOoO0O0oDOoO00oDOoOo0boOoOoOooDOoO0O0oDboOoOoDboOooo
U0 PyInterpreterState »interpU000000000O0DOOO0OODOO0O

void PyEval_InitThreads ()
GlLOOODODOoOoOooOOoOoOoOoUoooUoooOoooOo0oo0oU0ooDoUooDoUooDoDOooOoDOoDOo
PyEval_Releaselock () O PyEval_ReleaseThread(tstate) DO OOOOODOOOOO
0000d00o0oOooooDoDDoDoOOoOCOOOCO00U00gOoooooooOpyEval_SaveThread(),
PyEval_RestoreThread() OO00OOO0DO0OOO0OOOOODOO

goboobboobboobboobboobid py_Initialize() DODOODOODOOOODOO

Ooo0O: 0000000000000000006IL000oooooooonoooooooonoon
O@oooo PythonOOOODOOOOOOOO0OOOOO) ODODOOOOOOOODOODODOOO
tooboooocoboobOoobocoboooooOooooOoOoOOobOOoOboOoboOobOoboOooooobooOoon
oobooboooocooooooo:oobooobooooboboobobo0oooOoooobOooobooobooboon
oo000ooooOo0ooooo0GlILO00ooO0o0o0oooo0o0oooo0o0ooooo0oooooon
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PythonO _thread 0000000000000 OOOOOOOOOOOOOOOOOOOOOOOO
00O0o00o0boOobobbOdbpyEval _InitThreads () UDOOOOOOOODOOOOOOODOO
gogboobbooboobobooobooboobbooboobDbooboobbooboobbo

ooooooooo GILO(@oooono)ooooooooooooooOooooooooooOoo
ooooo O

goboobboobooboooboobooobooboboobboobo

int PyEval_ThreadsInitialized()
PyEval_InitThreads () 0000000000 O0ODOOD0OO@ODO)ODO00OO00ODOOOODOOOGIL
0000000000000 000000000D0U0D0000000DDoooDoooooooon
AP0 0000000000000 00OO0O0O0OODO0O0O0O00OO0DUOoDoOO00oUDoooOooooooOo
0oooooooooooooooo 24000.

PyThreadState* PyEval SaveThread ()
GILODODUODODO0D0DDU00O00DO0D0O0DO00O0O0O0OO)GILOODOD0O00O0O0O00D000 NULLO
ooooooooooo wuLLooooooo)oooooooooooooooooooooooo
0000000000000 0oo0oo0oDoo0ooD@oooDo0ooooDoooooooogon
O000ooo0o0ooooooooon)

void PyEval_RestoreThread
y - (PyThreadState *tstate)

GILOoOooooo0oooO0oo0o0oooO0ooUooO00)GILOOO00DO000O0000000 tstate
OOOO0OO0OO0OOsated NULLOOOOOOOODOOOGILOOOOOOOOOOOOOOoOooOooOoo
oooooooooooooooooooOoboOoOoooooOoboOoOoOoooOoOo@obooboOoooooboOon
oooooooooooooooooooooooon)

PyThreadState* PyThreadState_Get ()
go0O000oOoOoO0OoOoOoOoOoOoOoGILOOOoO0o0oOoO0ooOOoOoOoOoOoooOoO0OoOoOoOooOoooOoOnO NULL
00O0@UOODOO0 NULLOOOODOO0ODOO00D0000)0D0o00ooooooooooooa
ooooooo

PyThreadState* PyTh dState_S
y ythrea are— wap(PyThreadState*tstate)

0000000000 state 00000000000 O0O0O0O0DOOOstated NULLOOOOOOO
ocoGglLooooooOoooOoOoOoOooooooDboo

void PyEval_ ReInitThreads ()
Jododd pyos_AfterFork () UOOOOOOOOOOOOOOOOODODOOOODOOOOOOO
000000000oo0ooo0o0oOooOooooooooog

gobooboooboboobooobobooboobobooboobbooboobbooboobboo

PyGILState_STATE PyGILState_ Ensure ()
Python 0000 GILOODOOOOODODOOOOO PythonCAPIODOODOODODOODOOOO
ooooooOoOoOOOO0O0OODOO0OO0O0O0000000000O00000DO0DO0OOoOooooooOn
PyGILState_Release () DOOO0OO0OO0OO0DOOODOOO
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O000PyGILState_Ensure () DOO0OO PyGILState_Release () DO00O0O0O0OOOOOOO
OO0DO0O0ODO APIODCOOO0OOOO0OO0O0OOO0O0ODORelease)0D00D0O0O0ODOOODOODODOOOOOO
dddddodoooooodd py_BEGIN_ALLOW_THREADS OO D00 Py_END_ALLOW_THREADS
oooooOoooooooDo

0000 PyGILState_Ensure() 000D DODODODOOOOOOOOOO”ODOOO” OO
PyGILState_Release() 0000 PythonOOOOOOCOOOOODODDODDDDODODOO
goboobboobodboobboobo obU0odb -0b000 pyGILState Ensure() OO
0000000000000 0D00 pyGILState Release () UOODOOOO0OOOOOODO

goo0o0o0o0ooo0ooooooooooo GlILooooooopoOooO PythonOOOOOooooQ
oo0ooOoOoooOoOoO0obDOo0oOoboboOoobooo23000.

void PyGILState_Release (PyGILState STATE)
0000000000000 0D0oo0oo0oo0o00oooo0ooooOoOoOO0O0OPython DO OOOOOO
PyGILState_ Ensure () OO0O0O00O0OOCOOO0OODOOOO@ODODOODOOOOOOODOOOO
O000O0O0O0OO0OGILState APIOODO0000OO0O0OO0OOOOO

PyGILState_ Ensure() U 00000000000 UO0U0UO0UUUouooggagad
PyGILState_Release () 0O00O0OO0OO0OODOOODOODOOO23000.

000000000000 000000000000000;Python000000D000O0ODDOOOODOOO

Py_BEGIN_ ALLOW_THREADS
O00O0OdOoOobODbOO0O0d { pyThreadState *_save; _save = PyEval_SaveThread();
00000000 oDU0oooO0oooODO0ooo0doU0OooDU0ooDUOooDoODOoDO; ooboooooao
Py _END_ALLOW_THREADS OODOOODODOOOOOODOOOOCOODOOOOODOOOO
oo0oood0oooO0U0obDOoO00oOoOo0oU0OoOoOoO00DOoO00DOO0U0ODbDO0O0DbOOOoOOoDOOOOD

Py END_ALLOW_THREADS
U0dUdouodddud pyEval_RestoreThread(_save); (0uodgdooonooboOoOO
ggoopobobboboooooobb;,o0obbbbbdd py_BEGIN_ALLOW_THREADSUOOOO
gbobooooooooobobobobooobooooboobobobobobooooooobOoDbo
obob0ooooboobooboboboboooooooogoo

Py BLOCK_THREADS
Jd0d0d0d0dd0dOodgd pyEval_RestoreThread(_save); 00O00O0O0O: DDOOOOOOO
Py_END_ALLOW_THREADS OO OOOOO0OOOOOOODOOOOOOODOOOOOOODOODOO
oboboon

Py_UNBLOCK_THREADS
Uo0bo0o0bo0oOgb0bd _save = PyEval_SaveThread(); DO0O0O0O: 00OOO0ODOO
Py _BEGIN_ALLOW_THREADSUOODOOOOODOOOOOOODOOOODOOOOODOOOOOO
gobooobod
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8.34 OO0 API

00000000000 000o000ooo00o0Do00o0o000ooDo00o0o00o0oooOo0o0O0oDD GIL
gboooooobooboboboboooooooobooono

PyInterpreterState* PyInterpreterState_New ()
0000000000000 0000000o000oGILO00000o0ooUooDoooooooon
godddoooooooooobobobobobobboobobooogooooog

void PyInterpreterState_Clear
Y P - ( PylInterpreterState *interp)

co0ooooOooooO0oooooOooooO0ooDoooOoooOooOooGcILOOooO0oooooooonog
ooo

void PyInterpreterState_Delete
y P - ( PylnterpreterState *interp)
gooooOoOooOoOoOoOoOoOoOoOOOOOOGILOO0OOOOOOOOOOoOoOoOoOoOoOooooog

00 PyInterpreterState_Clear () UOOOO0OOOOOOOOOOOODOOOOOOO

PyThreadState* PyThreadState_New
y y - ( PylInterpreterState *interp)

gcooooooooooooooOoooOooOoOoOOOOOOOOOODOOODOOODOODODOGILOO
ooooooooobooobooooobooooboobooooooooooobooOooooOooboOoooo
coooogo

void PyThreadState_Clear
y - ( PyThreadState *tstate)

o0o00oo0o00ooo0oooo0o0oooo0ooooo0ooGILO0bOoO000ooooDooooo

void PyThreadState_Delete
y - ( PyThreadState *tstate)

000000oDo0oo0ooo0oooooDoGILO000Do000oDooooooooDoooooon
PyThreadState Clear () U0UO0OOO0OOOOODOODOODOODOODOODOOOO

PyObject* PyThreadState_GetDict ()

Return value: Borrowed reference.

oo obbobbobobobbobodddooooooooooDobooobooo
gdoooOoO00oCO0O0OO0O00O0O000UO0U0UUUOUUOUUUOUUUOoOoUOoOoUOoOoOoOoOoOOOg
0odooooooboooooooobooobooo NULLODOOODObOoobooooobooooo
Oo0o00oopoooo0oUoUooopoooooUooooooooooooooooD 23000:00
0000000000000 0U000UU00D000DOoOoOoOooOoooONYULLO 00000000
dooooooooood.

int PyThreadState_SetAsyncExc (longid, PyObject*exc)
Jo000o0ooooooooooooDo0D dO0000000000000000000 idOoo;
exc0OOOUOUOOODOODOOOOOUOUOUOOD exeOODODOOODODOODODOODOOOOOOO
00o0oooooooDoooooooooooo coonDoooooooooooooooacILod
gooooOooOoOoooooooooooo

0000000000 0oo0o0oooO0, 000000 100000000 dO0D0DDO00ooDooon
00000000000 exeONULLOODOOOODOOODOOOOODOOODOODOOODOOOO
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oo00ooo0o0ooo0o0ooooooooo23000.

void PyEval_AcquireThread (

PyThreadState *tstate)
GILOODODODODO0OO0O0O0OO0O0OO0OO0DO0O sstate 0000000Ostate 0 NULLOODOODODODODODOODO

ooooooooobooobooooooooooOooOobOoooOoOoobooOooooOOoOoOooOboOooboOoOooon
ooobooooobooooboooooooooo

PyEval_RestoreThread () 0000O0OO0OO0OOOOOO(@MOOOODOOOODDOOOOODO
0000o00oooooooo)oooooog

void PyEval ReleaseThread (

PyThreadState *tstate)
0000000000000 00O0 NULLOODOGILODDODODODOoOoDoooooooooooo

OOOoo0OO0000o0ooooooooooDoOoOO0O0OCCOO0ObO000O0Ostated NULLOOOOO
oooooooobooooooboooboooobOobOOobOobOOobOOoOobobOoboooooOoobOobOoDboOon
—obooboooooooooboobooooooooood

PyEval_SaveThread () 0O000OD0OD0OOOOOOCO(MOOOCOOOD0OODODOOOOODOOO
ooooooooooOoDboOo)ooooooo

void PyEval_AcquireLock ()

GILOOO00OO0OO0O0000O0000o0O000o0o0o00ooO000oO000ooO00ooO0o0Do0ooo0oo
oobobooooobooooboocoobooooboooooooooon

gd: DooooooooobooopoboboobbobbobDbOb00 pyEval_RestoreThread()
U PyEval_AcquireThread () OOODOOOOOOO

void PyEval_ReleaseLock ()

GlLOO0O0OOO0DOOO000OOoooooooobooOoobooogoooo

Ugb: dbobuoboboouodobobobuob0oboogbd pyEval_SaveThread () O
PyEval_ReleaseThread () OOOOOOOOO0O

84 0000000 ODOOO

000000000000 PythonOOOODOOD 1000000000000D0O00O0O0OOOOOOOO
coooooooboboooooboboooooboooooobOoboOobOoOobooboOoboboobooooonoag
OO0000000PyThreadstate_Swap () DO0O0O0O0O00O00O0O00O0OC0OOCOOO0O0O0O0O0O0O0O0O0OO
coooooooooobooooooboOoooboboooobooooo

PyThreadState* Py_NewInterpreter ()

O0DOCO0ODOO00 (sub-interpreter) 1 00000000000 OOOOOO@OOODO)ODO
OO0O00Q0 PythonOOOOOOOOOOO0O0O0O0OO0OOOO0OOOO0OOOOO importddoooonQ
oboboooooboboboooooboboob0oboboooboOobOgD __builtin , . main
000 sysO0OO00OQ0OO0OOO0OOODOOOOODOOOO0ODOO0OO (sys.modules)0000
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00000000 (sys.path)D0OO0OO0OODOOO0OOOOOODOOOOOODOOOOODOOOOO
000000 sys.argv0000000O0ODOCODOOOODOODOOCOODVOODOODOO
sys.stdin, sys.stdout, sys.stderr 00000 (0OO00OO0O0OODOODOOOOOCOOOODOO
cOOo0DbOO0O0b0O rILEQOODOOOOOOOO)NO

000000000 0000000o0o0o0o0ogogg (threadstate) 0000000000000
0000000000000 0000C0CO00000D0O0CDOO (current thread state) 00000000
oobooobooooooobooooboboooboooooooooobO;oobobooobooboobooooboooobooon
oooooooooooooooooooOoOoOoboooooANULLOOOOO;O0000000000O
oooooooobooooobooooooooooooooboooobooooooooooboOooboooo
0000000000000 000000@ 0 Pytho/CAPIOODOOOOOOOODOOOOODOO
OGlLoooooooooooooooooooooooooooooooooooDooOooo;00
0000 Python/CAPIDOOOOODODOOOOOOOOOOODOODODOOOOOODOOOOOO
gooooOooooooooooobooo)o

ooooooooooooooooD @oO)ooooooooooooooD:ooooooooood
OO00U0O0mport 00000000000 DOODOOCOOOO00OOODODDOODOOOODO(@DO)YOOO
Oo0o0oooooooooo @O)oooooooooooooo0d00d0 mport 00O O0OOOO
gbobooboooooooboobobobobooooboooboobL;obobo0b0on init0O0oDbO
boboouoboubdobotuberey_Finalize() OO0 Py_Initialize()UDOOO0OO0OOO0OOOO
Oo0O0U000oooo0oooooooooooo mport0000000O0OOCOCOOOOODOOOOO
0;000000 import 0000000000000 initmoduleO00 ODO0OOOOOO

void Py_EndInterpreter (PyThreadState *tstate)
00000000000 state 000000 (00)000O0OO0O00O0O0O0OOODOtate0 000000
oo bbbbbbobobbbobodddooooooooobo Do bobo
Ooo0opooooU0ooooooooANULLOOO00OD0O0OO0O00OooOoooooooooooog
0000ooOooo00oo0oO0oDO@oooobOooDOooOoD GILODODOooDooOoooooooad
OO0O00D0O0000O0oO0ooO0oOooooOgn0)py_Finalize() OOOOOOOOODOOOODOOOO

coooooboboocoobooocooobooboono

841 0U00OOOOO

gcoodoooo(@OoOoboUobOoOooOo)ibooo0boooodooUoooobogbooobogboooog
000000 —0000 os.close() DO0OO0ODODOOOOODODOOOOODODOO@DODOOOODOO)
coooooooobooooOoOooOobOoOooOobDoOooOobOoOooOobDOoOoDOobobogoDOoOo @oH)o o
goooooooooooobboboboboobobobobbbbbbbbooooooooooooLos; oo
ocoooo(@oo)oboooooooooooboooooboooooooobooooooooogoooooog
gobgooboobboobooboobbooboobbooboobobobbooboobboobon
gogooboooboboooobobooo,gobbooob bbb bbooobbooobLbbooo
gobooooooooobooobobobooboooooobooboboboboboooboobobOoboboo
000000 mport 000000 (@MO)0OO0O0OO0OOODOOOOOOOO0OO0OOODOODOOODODOOOO
goooooon
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OO0O0DD0OO0OO000 PyGILState_ () APIDOOOOOOOCDOOOOOOOCOODODOOOOOOO
OO0 APIO Python 0O DOOOO0OOO0 OSOOO0OO0O0O0O0O0 10 1000000C0O00CDO0OCGCDOO
goboobobooobobboooobbooobbooobbboobbOd pyGILState Ensure() O
PyGILState_Release () D0000COO0OO0O0DOOCOO0OOO0ODOCOOOOOOOODOOOOOOCOOOO
000000000 O(ctypes0000)0000 APIOOODO PythonO0OOOOOO0O0O0OOOO Python
cooobobooobooooooocooooOoooooOoooboOooooOooobooOooooOooon

85 00000

0000000000000 000000000000000000000D00D000000000 void d
gboboooogoog

gooooooOoOoOoOoODDOOGILOOOOOOOODODOODODOODOOOPythonO0 000000000
ocooooooOoOooOooOoooOoOoOoOoUoooOo o0cOooDOoO0OoOoO0U0oDOoUObDOO0OOOUODOOoDbodg
Ooo0oooooo0o0oooooo0o0ooooo0oooooo0ooGILO0OO0O0O0O0ooOn Python
APIODO0OO0OO0D0OOOOO0OOOODOOOODOOO

int Py_ AddPendingCall (int (*func)(void*), void*arg)
Python 00 OO0O0OOOO0ODOOO0OOOOODOOOOOODOOD funce000 arg00000O0OOOO
OO00000DO0O000O0000funcO GILODOOODOOODOOOODOOODOOO Python APT
0000oooo0ooooooDoooooo lIogoooooooooooooooooooooa
goooO0oO0oOoO0oO0OOoO0OO0OO0OO0OO0OO0OO0O0OOO0OOOOOOOOOOCO -lO0DODOOOOOOOOODOOO0
0000000000000 0000000000000000000000000000 00 Python
0000000000000 00 GILO00000O0000o0o00o0ooooUoooooooooo

0000000000 0o0oo0ooo00oooo0oD 00D0U0DoOooooDoDOoooDoDoOOoon
ocooooOoooOoOoOobDOoOoOoOoooOoooDooOo-1obooooo

0000000000000 000 PythonODODDODODODOOODOOODOOODOODODOOOOOO
OO0O00O0ooooOdOPythonOOOOODODOOOOUOODOOCOOGILOOODODOOODODOODODODOOO
gooooopoooo 27000,

86 D0 UUOIOIOIOOOO (profiling and tracing)

Python DO O OOOOOOOOODODO: OO (profile) 0D O0O0O000: 00 (race)y D0DOOOOOO
goooooooboooobbobboooogoooobbobobbbboboooooobbbbbbbooooog
(coverage analysis) 0000 000OCOOCOOO

Python2200000000000000000O0O0O0O0O0OOO0COO0O0000000O00O000O00O00O0O
000000000 CcOo00ooo000ooOo00ooo0o00ooo00 PythonODOOOOOOOODO
ooooooooooooooooooooO00oooooO0ooo coooooooooooooooog
coboodboodoooooooooooooooooobooobooobO;0obooooooboboobooOoood
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0000000000 00000000000000000000000 (basicevent) 1000000000
OO0 PythonOOOOOOOOOOOOODOOODODOOODOOOO

int (xPy_tracefunc) (PyObject*obj, PyFrameObject*frame, intwhat, PyObject*arg)
PyEval_SetProfile() OO0 PyEval_SetTrace () DO00O0OOO0OOOODOOODOOODOOO
0000000000000 00D000000000 opj0000D000O0DO frame00000O0
000d0oooooooooooooO0O0 what 00O PyTrace_ CALL, PyTrace_ EXCEPTION,
PyTrace_LINE, PyTrace_RETURN, PyTrace_C_CALL, PyTrace_C_EXCEPTION, 0 0O OO
PyTrace_C_RETURNOOOOOOO arg0 whar 00000000000 DOO0ODOOO:

what 0 O arg 000

PyTrace_CALL o0 NULLOOO

PyTrace_EXCEPTION | sys.exc_info () DO0OOOOOOO0O

PyTrace_LINE OO0 NULLOOO

PyTrace_RETURN ooboooooooOoOoDoO0O0obDoO0oboooboooooog
NULLO OO

PyTrace_C_CALL 00oooooooooooo

PyTrace_C_EXCEPTIQND 00D OOO0OOOOOOOO

PyTrace_C_RETURN ooooooooooooon

int PyTrace_CALL
gobobooobboobbooobbooobb bbb oo uoobbUuooo
00000 Py _tracefuncOwhat OO0 000000000000 DOOOOOOODOODOOOODOO
00000 PythonOOOOOOOOOOOO (control transfer) 1 0000000000 0OOOOOO
goooogoo

int PyTrace_ EXCEPTION
0000000000 py_tracefuncO whar 000000000000 O0OO0ODOOOOOODOO
0000000000000 0000000000what DO0O0O0OOOOOOODOOOOOOOOO
goooouoooood

Ooo0o0oO0o0oooooOOoooO pythonOOOOOOOO0OOOODOOCOOOOOOOODOODOOOO
ooooooooooobooboboboooboooobooboooooooboooooobOobOoDbDoOon
0;00obo0ooooooooocoooooooocgon

int PyTrace_LINE
0000000000000 0o0@Uo0ooooooooO)y0oooo0oDdwhat DOODOODOODOO
goood

int PyTrace_RETURN
00000ooooooooooooDOoD Py _tracefuncO000 what ODODOOOOOOOO

ooo

int PyTrace_C_CALL
cODOOpDOoOoDOO0ODO py_tracefuncO0O0O what O00O0O0O0OOOCOOOCOO
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int PyTrace_C_EXCEPTION
CUO0O0000D00000000 Py_tracefuncOUO0O what OODOODOODOODOOOO

int PyTrace_C_RETURN
COO00000000 Py_tracefuncO0O0 what OO0 OD0O0OODOODOODO

void PyEval_SetProfile (Py_tracefuncfunc, PyObject*obyj)
000000oo0d func0000O0O0OD0 opj0000000O0OOCOOODODOOOOODODODODOOO
Python 00D OODOOO0OO NULLOODOODOOOOOOOOOOOOOOOOOOOOOOOOOO
000000000 00000o0nD epj00000000DOO0DO0ODOOODOOOODOOOODOOOO
goboooooooboooboooboooboooobooobooooboooooouooooo
O00DoDooooooooDoooooog

vold PyEval_SetTrace (nytracefuncfunc, PyObject*obj)

0000000 func000D00000O PyEval_SetProfile() 000000000 ODODOO

oooooooooooooooooog

87 00D OU0ODOODOOO (advanced debugger support)

coobooobobooobooooboooooooooobooooood

PyInterpreterState* PyInterpreterState_Head ()
o000ooo0o00ooO0o00ooo0o00ooOo0o0oooOoOooU0ooo0ooooooO0O 220
go.

PylInterpreterState* PyInterpreterState_Next ( .
PylnterpreterState *interp)

ooooOooobooooooOooobooooDooOo0merp00d0onOOoOoOooOoOoOoOoOOOnOn
22000.

PyThreadState * PyInterpreterState_ThreadHead
y Y P - (PylnterpreterState*interp)

oooo0og merp 00000000 D0OODODODDOODODODOODODODDODODODO
PyThreadState OOOO0OO0OOOO0ODOOOODOOO22000.

PyThreadState* PyTh dState_Next
y ythrea are_flex (PyThreadState*tstate)

tstate D00 PyInterpreterState 0000000000 O0OOOOOOOOOOOOOOOOOO
state 00 0O00O00O0D0O0O0ODOOOOOOOOOO22000.
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090

oo

91 00O

Python OO OOODOOOOOODOOUOOO PythonO O ODODODODODODOOOOOOOOOOOOOOOOO (pri-
vateheap) 0 0 000000000000 O0DOO0O0OOODOOO PythonOOOODOOODO (Python memory
manager) 0000000 0OPython0 00000000 0O0OODO (sharing)DO OO DOODODO (segmentation)
000000 (preallocation)d 000000 (caching) 000000000 0OOO0ODODOOODOOOOOOO
gooooOoooooooooo

O00000000000o0oooO0 (rawmemory allocator) 0 0 000000000 0O0OOOCOOOOOO
Oooo0oooooooOOoocoO0o00o0o0 pythonOOOOO0O0O0OOOOCOOOOOOODOOOOOO
cobooobooooooobooobooobOOoobOOooobOboOobOoobOOoOobOOoOoOOooooboooobooooog
coooooobooooboooooobooobooooooooooooooo0oooooooooOooonogd
cobobooobooooboooobooooOooobOOoOoOOoOobOOoO0oOoOoOoOoOoOoOoOobOOoOoOoboOoboboobooOoOoooag
gooooOoooooooOooooUoooOoooo/o00DOo00ooOoOoUDOoOo0ooOoOoDOOooOOoOoooOO
Python0 OO OO0O0O0O00O0O0OOOOOOOOOOOOOODOOOODOOOOOOOOOOOOODODODOO
coooboooooboboooobooooooooooboooooooobooooboooo

coobooooooooooooooOocOoOobOoOoOoOoOoOoOooOobocOoOobOboOoobOboOoobooOoOoOoooOonoa
OoooooOPythonOODOOOOOOOCOOOOODODOOOOOODDOOODOOODODOOOODOODOO
O0000000000PythonOOOOOODOOOOOOOOODOOOODODOOOOOOOOOOOOOO
OOoOOOoODOOoOoOoOPythonO0O0O0O0O0O0O0O0OOOOOOODOOODOODOOOO Python/CAPIOOO
coooogooo

0000000000000 00D0O00DoO00oDooooog PpythonOOOODOO COODOODDOO
O0000O0:malloc() O calloc() O realloc() OO0 free() OOOOOOOOOOOOOOOO
OO000O0OO00oOOooOocCcOoOooooooOo pythonOOOODOOOODOOODOOOOODOOODOOO
COO0DOoUOoOOoOD PythonDODDDODDOODODOOOOOOOOOOOOOODOOODOOOOOOO
coooooobooOoOooooOoOoooOoOoDoO00obOo00bOoOoOoDOoUoOoDoDOoOoDCcooooDood
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coooodobooooooobooooooboboooboooooooooobooooboooooooooon:

PyObject =xres;
char *«buf = (char *) malloc (BUFSIZ); /+ for I/0 =/

if (buf == NULL)
return PyErr_NoMemory () ;
...Do some I/O operation involving buf...
res = PyString_FromString (buf);
free (buf); /* malloc’ed */

return res;

ooooooroooooboOoOoOoooDooOoo coooooooooooooOooooooon Python O
gbooboooooooogobobobobooouoooooobooboboboboboo

0000000000000 000000D000 PythonOOOOOOOOOODOODOODODOOOOCOOO
Python OO OO PythonOOOOODDOOOOODOOOOODOOOOOODOOOOODOODOD COoODOOO
OO00O000O0DO0O00C0DOOo0O0O0bOOo0DOoU0oDOO0OOUODOOOODOPYythonOOOOOODOOOOO
00000 0o0ooo0ooooooooooooooooooOooOoOoO PythonOOOOOOOOO OOOd
gobooooooooobooboboboooboooooooboboboboboooooboobobOoboboo
Oo00000oooooooo00o0ooooooooO pythonOOOOOOOOOOOODODOOODODOOO
O00O0OC0O0O0O00000U0OooOg (memory footprint) 0000000 CCOOOOO0OOOOOOOOOO
OO PythonOOODOOODOOOOOOOOOOOOOOOOOOOOOODODOUODOOODOOODOODDOO
000000000000 0000o0o0o0oo0o0o0oooooooo0oD cooooooooooood
OO0DOO0rooooOoU0oOoobDoobooOd pythonOOODOOODOOODOOODOOODOODOODDOO
gooboooo

92 0000000000

Python 0000000000 OCOO0O0DOOCOOOOOCOOOOOOCOOOOOCOOOOOOCOOOO
OO0OO0O0 ANSICOOOOCOOOOOOOOoOoooooooOoOoDODOOODOOOODOOOOOOOOOg
oooood:

void* PyMem Malloc (size_tn)
n0000000000OO000000DOD0O0ODO0OO void«OODODOOOODODOODODODDODOOOOO
000000 NULLOODOOOD 0ODOO0OD00D00D0000000000000000 NULLODOO
000000000000000 pyMem_Malloc(l) () DODOO0ODOOOOOOOOODOOOOO
oo obobobobbobobobbbobbbobbobouooooa

void* PyMem Realloc (void*p, size_tn)
pUbO00OO0DOO0ODOOO0ODOOnOOO0DOOOO0ODOOODODOOODLOOODOOODOODDOOO
0000000000 0o0oooooo00 p0 NULLOOOOODOOOO PyMem_Malloc (n) ()
00000000, 000000000 n0000000D0O0OCOOOO0O00O0DODODODODOOOOOOO
ooooOoooobo MLLODO0O0ODbO0ObO0obO00 pobo NULLODODOOODOODOOODODO
PyMem_Malloc () O PyMem_Realloc () OOOOOOOOOOOOOOOO
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void PyMem_Free (void*p)
p 00000000000 O0OODOODOO pOO0OOO0OO0O0O0O PyMem _Malloc() O
PyMem_Realloc() D O0ODODODODODDODODODDODDODODODODODDODODODODDODOODODDODOOAO
PyMem_Free(p) () J0OJOOOOOOCOOOOODODODODODODDOOOOO pO NULLOOO
gooooooo

goooooooooooooooooooooOOoOOOCOOoOobOOoOoOo TYyPEOO0OO0 COOOOOO0O0O

TYPE* PyMem_New (TYPE, size_tn)
PyMem_Malloc () OODODOOO (n * sizeof (TYPE)) UUOUOUOOOODODODODODODODOTYPE
00000000000O00O0bOO0bOO0000o0o0ooOOoOO0oDOO0obOOoOoOoooooon

TYPE* PyMem_Resize (void*p, TYPE, size_tn)
PyMem_Realloc () OO0O0O0O0O0O (n » sizeof (TYPE)) UOOOOOOOOOODODOOOOO
O0D000OTYPExO00O0ODO0ODOODOUODOODOODOODOOODOOOD pOOOOOOO
O00U00oooooooo00Uo NULLOO0O0O0ODOOC COOOOoouoooooooo poOd
o00ood0obOoO00oDOOoO0OooO00ooOoO0O0ooOoU0oOo00ooDoUoOoOdpOO0UObOOOODOOO
oooood

void PyMem_Del (void*p)
PyMem_Free () DOOQOQOO

O000000CAPIOODOOOO0O00O0O PythonOOOOO0O0O0ODOOOOOOO0O0OODOODOOOO
000000000000 00000000000 PythonOOOOOODO0OO0OOO0O0O0DOOOOOOOO
cobooOoooobooobobooooooooooOooOoooOooOooonn

PyMem_MALLOC () 00 PyMem_REALLOC () 00 PyMem_FREE () U

PyMem_NEW () O PyMem_RESIZE () 0 PyMem_DEL () [

9.3 O

0000000000 000D00o0D0 oogo PbpythonOOOO VODOOODODODDODOODOOOODOO
gbooooogoobooobgb:

PyObject =xres;
char +buf = (char %) PyMem_Malloc (BUFSIZ); /* for I/0 x/

if (buf == NULL)
return PyErr_NoMemory () ;
/% ...Do some I/O operation involving buf... */
res = PyString_FromString (buf);
PyMem_Free (buf); /+ allocated with PyMem Malloc +*/

return res;

cooobodooobooooooobooooooboooooboooon:
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PyObject =xres;
char »buf = PyMem_New (char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;

/% ...Do some I/O operation involving buf... */

res PyString_FromString (buf);

PyMem_Del (buf); /* allocated with PyMem New x/

return res;

gobgoobooboooboobooboooboobboobuoobboobbooboobbooboo
goboooooooboooboboboboooboooobooboboboboooooobooboboboboo
APIOO0OO0OO0ODOOO0ODOOOU0DOOOODOOO0ODOOO0ODOOO0ODOOOOUODODOODOODODOOODO
0000000000000 00000000000000 000 (Fata)DOODOO0OD0ODOOODOO

char +bufl = PyMem_New (char, BUFSIZ);

char +buf2 = (char %) malloc (BUFSIZ);

char +buf3 = (char ») PyMem_ Malloc (BUFSIZ);

PyMem_Del (buf3); /x Wrong —- should be PyMem Free() +/
free (buf2); /* Right -- allocated via malloc() */
free (bufl); /* Fatal —-- should be PyMem Del () */

0000000000 PythonO0OOOOOO0OD0ODOOOOOOPYObject_New () PyObject_NewVar ()
0000 pyObject_Del () OOOOO PythonOOOOOOOODOOOOOOODOODOOOODOODOO
ooad

00d000ooD0opoOoooooOOo cobgoooDpDUdoOodoU0oOoDOooDOoUooDOooOOoOoDoood
ogod
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0100

000000000oogd (object
implementation support)

OO0O0O0Q0OoDoOoOoODoOoOoOoOoOoOO (mewobjecttype) DO OO DODOODOODODODODOOOOOOOOOOO
oooooon

101 D000O0O0DODODOOO0O0OOOOOO0000

PyObject* _PyObject_N .
yLoJeet” FyUhJect ew(PyTypeObJect*type)
Return value: New reference.

PyVarObject* _PyObject_NewV

yraribjectr rybbject_Tew ar(PyTypeObject*type, Py_ssize_tsize)
Return value: New reference.
O0C0O0O025000: 00000000 size000 int000000OCQCOOOOODOODOODOO
64bit 00 0000000000000 DO0ODO0O0O0OOOOOO0n

id _PyObject_Del

vold Fybbject_be (PyObject*op)

PyObject* PyObject_Init . .

yLoject” Fydbject_tnt (PyObJect*op, PyTypeObject*type)
Return value: Borrowed reference.
000D00000000000000 op00D0D00000O0O0OODOO (initial reference) 000 00O
Oo0000o0oooo0ooooooooooo0 e OOODODOOODODODODDOOODOODOOOOO
gdddoooooooboobbbbobbobbbodddooooDbL bbb o
goooOoOopoOopoOoOopoopooooo

PyVarObject* PyObject_InitVar (

PyVarObject*op, PyTypeObject*type, Py_ssize_tsize)
Return value: Borrowed reference.

PyObject_Init () OOOO0OO0OOO0O0O0O0O0O0OOOOO0OOOOO0DOCOCOOOOOOOOOOODO
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0000000 25000:00000000 size000 int0000000O00OO0O0OOOOOOOO
64bit 0 0 0000000000000 O0O0O0OOOOOOOOO

TYPE* PyObject_New (TYPE, PyTypeObject*type)

Return value: New reference.
CO0O0O0O TYPEOD PythonODOOODOOO typeOODODOOD Python OO D ODODOODODOODODOO
000 PythonO0O0O0OO0O0O0O0OO0O0O0O00O0O0O0O0O0O0O0O0O00000O00O000O0OO;0000000

00000000 10000000000000000D00000000 tp_basicsizeOdOOO
ood

TYPE* PyObject_NewVar (TYPE, PyTypeObject*type, Py_ssize_tsize)

Return value: New reference.

CO0OO0O TYPEO PythonODOOODOOO type OODOODOOD Python OO O ODOOODOOODODOO
000 PythonODOOOOODOOOUOODOOOOOODODODOOOOOOOOODODOODOOOOOOOODOO
D000 TYPEOOOOOOOvartype O tp_itemsize 00000000000 OOODODODOO size
oo obobobobooboobodddodooooooooooooooooo
go00000O0O0000o00Uo0o0o0o0L000UUUUDUUDoooooDooooooooooon
do0dooooooDOoooDoooooooooooooooooooooooooo 25000:
O0000D00Q0 size000 int 000000000 COOOODODOODO 64bit0O0O0O0DOOOOO
oo ooooo

void PyObject_Del (

PyObject*op)
PyObject_New () O PyObject_NewVar () 000000000000 O0DOOODOOOOOCOOO

0bo0booooboobOobO0obO tp_deallocUU0O0O0O0ODOODODOODOOOODODODO
oOoDoO0booO00ooOobooOoooOoooOoobogd pythonOOOOOODOODOODOODOOO
gobooboboobbooboobboobuooboooboba

PyObject* Py_InitModule (char*name, PyMethodDef*methods)

Return value: Borrowed reference.
name 100 0000000000O0O0O0OO00O0O0OOOO0OOOOODOOOOOODOODOOOOOO

O000000000000000 23000:000000000 PythonO OO methods 0000
oooNULLOOODOOOOOOOOooDO.

PyObject* Py_InitModule3 (char*name, PyMethodDef*methods, char*doc)

Return value: Borrowed reference.
name 00 0000000000000 0O0O00OO0O0O0O0O0OOOOOOOOOOOOOOOOOO
00000000000 docO NULLOOODOODOODODODO doestring0 0000000000

O0O023000:000000000 PythonOOO methodsDOOOO00O0 NULLOOODOOOO
ooooboogo.

PyObject* Py_InitModuled (char*name,  PyMethodDef*methods,  char*doc,  PyObject*self,

intapiver)
Return value: Borrowed reference.

name 0000000000000 O0OO0C0OO0O0O0O0O0O0O0O0O0O0O0O0O0OOC0OOCOOOOOO0O
00000000000 docO NULLOOOODOOODOOOO doestring0 00000000 self
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ONULLOODOOOOOOOOOOOOOO000O0000000000D0 WwLLooooooooo
NULLOOOOO)O (OOoOOOOoOoooooOooooooooooooooooon pythondOOOO
OO000000oo0oooogOD)apiver0000000D00 PYTHON_API_VERSIONOODOOOO
ooooooooon

gbd: 00b00b0o0o00oboboobobg py_InitModule3 () DODODOOODO;0000
oooooooooooboooboooooo

00000 23000:000000000 PythonO OO methods 0000000 NULLODOOOO
ooooooooo.

PyObject _Py_NoneStruct
Python OO0 NoneOOODOOOOUOOOODOOOOODOOOOOOOOOODODUODOOOO
0000000 Py NoneOOOOODOOOODODOOODOO

10,2 000000000000 (common object structure)

Python 00O O0OCOODOO0OOCOOO0ODOOOOODOODOODOOOOOOOODOUODOODOOODOOO
gboboooooooobgoo

000 Python 0000000000000 00000000O0O0OONODOONONODODOOODOOOOOOOO
0000D00000000O000 PyObject 000 PyVarObject 0000000 DOO PyObject OO
PyVarObject 000O0OOO0O0OOO Python0OOOOOODOO0O0O0ODOO0O000000OOO0O0O0OOO
000000O0oooooooon

PyObject
gooooOooOoOo0oOo0o0oOoUoOoUUoUULoUUooUoUoooooooooogoooog
O00000ooodoOo pythonD 000000 OO0OODOOOOODODOOOOOODOOOO “DOO
0oo0ooo”000ooooooooo0ooooooooDoooooooooooooooooa
goooCoOoO0oOoOooooooooo

PyObject _HEADUODOOUODOOOODUOOOOOODOODOODOOO

PyVarObject
PyObject 0000D0DO ob_size0DOODOODO0ODO0OODOODOOODOONO OO (length) O
0000000000000 0000000000000 Python/CAPIOODODOOOOOOOODOO
UO0b000PyObject VAR _HEADOOUOODOUOUODOOODODOOODOODOOODOOO

PyObject 000 PyVarObject 0000000000 OOOOOOOOO:

PyObject_HEAD
PyObject OODODODODODODODOODODOOODOOODODOO;ODOOODOODOODOODODODODOOO
000000oooooo000ooooDoo0o0oooooDoooDo0oooooDoDooooOoooaon
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Py _TRACE_REFS UOO0OOO0O0O0O0O0O0O0O0O0O0O0O0O0O Py _TRACE_REFSOOOODOOOOOO
PyObject_HEADOOOODOOOODOOOOOO:

Py_ssize_t ob_refcnt;
PyTypeObject =xob_type;

Py _TRACE_REFSUOOO0O0ODOOODOOOODOODODOODOOO:

PyObject »_ob_next, *_ob_prev;
Py_ssize_t ob_refcnt;

PyTypeObject =xob_type;

PyObject_VAR_HEAD
000000 PyvarObject 0000000000000 0O0O0OOOOD;00000000000
0000000000000000000000000000000000000000000000
ooooooo:

PyObject_HEAD
Py_ssize_t ob_size;

D00O00O000000 PyObject_ HEAD 0OODOOOOD PyObject_HEAD 00 ODODOO
Py_TRACE_REFSO0O0000O0O00O

PyObject_ HEAD_INIT (type)
000 pyObject DO0OO0ODOOODOODODODOOODOOOODOODOOODODOODOODODOOOOO

_PyObject_EXTRA_INIT
1, type,

PyVarObject_HEAD_INIT (type, size)
0000 ob_sizeJOOOODOODO PyVarObject 000000000 ODODOOCOOOOOOO
goddddooooooooooo

_PyObject_ EXTRA_INIT

1, type, size,

PyCFunction
00000 PythonOOODOOOOODOOODOODO COOOODUODODODOUOODODODOODODO
O00D0O0O0O0D0DO pyObject« O00D0D0O0O0ODO PyObject«00000DOO0OOODOOO
NULLOOOOOOOOOOOooOobobooooooooboobonNULLOOODOOobobooooboo
Python 000000000000 OODO0OOODOOOODOODOOOOOOOOOOOOOOOd

ooooooooon

PyMethodDef
ooooooOoooooooooooooooooooooooo0on0 4000000000000
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googd coooo ad

ml_name char * ooooao

ml_meth PyCFunction | COOOO0O00OOO

ml_flags | int Jdoodooooooooooooooooon
ml_doc char * docstring 0 OO OO DOODOOO

ml_meth 0 COODOO0DODO00OO0ODOOOODOO0OODODOOO0OOODOOOODOO PyObjectx
Oo0ooDbOoboD pyFunction00000000OODOOOODOOODOOODOOODOODODOODO
gbobobobobobOpyCrFunction000000D0O0DO0O PyObjectx0OUOOOO0O0O0O0OOOO
OoOoOoQo CcCOO0 selfDODDOODODODODOODOODOOODOODODOOO

ml_flagsOOOOOODOOOOOOOOOOOOOOOO0OOOOOOODOODOODOOOOOOOOOO (call-
ing convention) 0 O 0O O O (binding convention) DD 000000000000 OOOQO METH_VARARGS
000 METH_KEYWORDS 0O DOO0OODOO (DOODO METH_KEYWORDS ODOODOOOODOO
METH_VARARGS | METH_KEYWORDS 00O 0U0O0OO0OOO0OOODOO)IODOOOODOOOOOOOO
gooooooooooo

METH_VARARGS
PyCFunctionJDOO0O0O0OOOOO0ODOODOODODOODOODOOOOOO0O pyObjectxO0O00OOO
O000000oooooopooooooO self000000O0OD;0000D0000COO0OO0O0OO
oopooOooOo00oOoOoUooOoOoooOOoo (@O argsdO0OU0O0OO)ODOO0O0OOOUODOODOOO
Uoboobo0bbobobO0o0bOdd pyArg ParseTuple () U PyArg_UnpackTuple () OO
goooogoo

METH_KEYWORDS
000000000 D0DO00O0 pyCFunctionWithKeywords 0O OGO OOODODOOOO
PyCFunctionWithKeywords OO0 00000 Owelf O args DO0OO0O00O0O0O00ODOODOO
oo0o0ooo0o0ob0oobob0o0ob000obO0ob0DbOob METH VARARGS DODOODOOOODOOO
PyArg_ParseTupleAndKeywords () OOD0OO0O0O0O0O

METH_NOARGS
gbooboubobOOMETH_NOARGSUDOUOOOODOOOOOOOOObOOOOOobOobOoooooDa
gboboooobobobgobobd pyCrunction00OD0DO0O0OO0OODODODOOOOODOO
self000000O00OO0O0O0OOOOOOCOOOOOOOOOOOOODOOOODOOOODOOOn
ooobDoooooooNULLODOOO0DO

METH_O
obobooobbiooobbioo0obbO0On pyArg ParseTuple () ODOO "o"OOQODOOO
OO0O0O0OOMETH O0OO0O0O0O0O0O0O0OOOOOOOODOOO PyCFunctionOOO self 00000
gboboboobod pyobject« 0000000000

METH_OLDARGS
gogbobooobbbooobbooobbddon pyCrunctiondoooooboooobOOn
oooooooooooNULLOODOOO0ODOOO0OOOCOOO0ODOOOO0ODOODOOOOODOOOO
goboobobobobooboobbooboobbooboobbobbooboobbooboo
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oobobooooooooboobooooobooooooa

coooooooboooooooooooooboooobooooooboooobooooobooooobooooooDoog
cooboooobooooboooooooooboooobooooooooooooooooooo0oooonod
cooooooooooooo

METH_CLASS
gdddooooooooobbbobobbobbbodddooooDobL bbb O
00000 classmethod () DO0O00OD0O00O0OO0OO0O OO0O0OOOO (class method) DO 0000
O00O0o0OO0OO0oO0Ooobooo 23000,

METH_STATIC
cooooocobooOoobooooboobooobobocobooOooO N NLLOODOOOOoOooOooooono
staticmethod() OO0 OOOOOO0OODODO DOOOOO (staticmethod) DO 0000000
cooooooooo 23000,

goboobooobdooboooboobuooobuoobbooboboobboooboobboon

METH COEXIST

ooooooboooooOoOoODDDDOODODODODOOD0OO METH COEXISTOOOOOOOOOO
oooboooobobooobooooooboooboooboooboobboooboooDboo
OoDO0O00o0ooobDO000o0ooDb0O00000 sqeontains 00000000 DOO0OOOODO
__contains__ () O0OD0OOO0OOQO PyChunction O O0O0O0O0O0OO0OOOOOOOCOOOOO
OOOPyCrunction 0000000000 O0O0DOOO0OO0O0O0OOOOCDOOOOOOOOOODOO
PyCFunctions 0 0 000000000 COCO0O00OO0OOCOOOO0ODOOOOO0OOOOOO0OoooooOog
Oo000OoO00ooOoOoOobooo24000.

PyMemberDef
type0d COO0ODOOOO0OOOOOOOOOOODOOOODOOOODOOOODODOOOODOOO
gobooboogood:

googd coo gd

name char * oooo

type int cooOoooooooon

offset Py_ssize_t | DO0OO0O0O typeobject 00O ODOODODO offset0 OO0
flags int O00o0000o0o0o0oo0oooUoooooo0oooUoOoooo
doc char * docstring 0O OO DOODOOO

type 000000 CODOOOOOOT O0O0OO0O0O0 100000000 PythonOODOOODOD
OO0O0OCO0OO0OO0O0O0O00Og PythonOOOoOoOoooooQd
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godd coo
T_SHORT short

T_INT int

T_LONG long
T_FLOAT float
T_DOUBLE double
T_STRING char *
T_OBJECT 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 U T_OBJECT_EXOOOOOOT_OBJECTOOOOO NULLOOODOOO NoneODODO
OOOOOT_OBJECT_EX O AttributeError JOODOOODOOOODOOODOT_OBJECT_EXU
obbdd deldbbOoobobooobb0o0bO0On T OBJECTUDODO T_OBJECT_EXDOUOO

oooood

flagsOOOOOOODODODOOD 0O00ODODOOOOO READONLYOOODOOOtype O
T_STRINGOOOOODOOO READONLY OOOOOOOOT_OBJECT and T_OBJECT_EX O OO
000 delO0OOOMWULLOODOOOONO).

PyObject* Py_FindMethod (

Return value: New reference.
CO00000000000000000000O0O0O0O0O0000 PyObject_GenericGetAttr ()

PyMethodDeftable[ ], PyObject*ob, char*name)

UO0bD0000 tp_getattrol tp_getattr 0000000 DOoOonDOoOoOOO

103 0O0O0O0O0O0O0Od

000000000000000: PyTypeObject 00000000 Python00OOOOOOOD0OO
0000000000 100000000000000 PyObject_«() OO PyType_«() 000000
0000000000 Python 0000000000000 O000O000O0O0O0O0O0O0O0OOOOOOOOO
0000000000000000000000000000000000000000000000000
000000000000000000000
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000000000000 (standardtype) 0000000000000 00000O00O0OO0O0ODOOOOO
ocooooooooooooobo coooooooooooooOooooooOooooooOoooooOoo
oooooooobooboooooooooooobo0ooooooooboooDbDooooDboOooDbOoOooooDooOog
cooooooooooooboocoooooo

Typedefs: unaryfunc, binaryfunc, ternaryfunc, inquiry, coercion, intargfunc, intintargfunc, intobjargproc, intinto-
bjargproc, objobjargproc, destructor, freefunc, printfunc, getattrfunc, getattrofunc, setattrfunc, setattrofunc, cmp-

func, reprfunc, hashfunc

PyTypeObject 0O ODOOO00O Include/object. hOOO0OO0O0O0OO0O0O0O0OOCOOOCOOOCODOO
goboobooboboobod:

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

int tp_basicsize, tp_itemsize; /# For allocation x/
/+ 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 xtp_as_buffer;

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

char *tp_doc; /x Documentation string x/

/#+ Assigned meaning in release 2.0 */

/#+ call function for all accessible objects =/
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traverseproc tp_traverse;

/* delete references to contained objects x/

inquiry tp_clear;

/#* Assigned meaning in release 2.1 */
/* rich comparisons =/

richcmpfunc tp_richcompare;

/+* weak reference enabler #*/
long tp_weaklistoffset;

/* Added in release 2.2 */
/+ Iterators #*/
getiterfunc tp_iter;

iternextfunc tp_iternext;

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

struct PyMemberDef *tp_members;

struct PyGetSetDef «*tp_getset;

struct _typeobject 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; /x Low-level free-memory routine x/
inquiry tp_is_gc; /* For PyObject_IS_GC x/
PyObject =tp_bases;

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

PyObject =tp_subclasses;

PyObject xtp_weaklist;

} PyTypeObiject;

00000000000 PyvarObject 000000000000 O0b_size0000000@0O
class 000000 type_new() 000000)0000000000 PyType Type (00O000) 0O
tp_itemsize 0000000000000 O000O0O0O0OOOO0OOOOO (DOO0O0O00O0O00O)O0
ob_size0O0D0OO0O0O0O0DOO0O0OCOOOO O

PyObject* PyObject ._ob_next

PyObject* PyObject ._ob_prev
00000000 bi0o0odnd py TRACEREFS DO ODDODDODUODODODODDODDOOODOODOGO
PyObject_HEAD_INITUOOOOOOOOOODOOOO NULLOOODOOODOOOOOODOO
00o0ooDooObOO000o00o0oobo0oooooooooOo NULLODOOO0OOoDoDobODbooooo
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oobooooooooooobooooOooooOO0O0ooO0ooOOo0O oobo oooooooooooo
oooooooobooobooooooooooOooOobOoobooOoOoobooooooOOoOoOoOboOooboOoOooo
O00000;000000000 PYTHONDUMPREFSOOUOODOOOOOODOOODOODOOOO
cobooOooooOoocoobooOoobooOoobooOooOoOoOOoOoOoooa

goboobooobobuooboobbooobg

Py_ssize_t PyObject .ob_refcnt

U00ob00b0o0bO0ob00DbD pyObject_HEAD_INITOOUODOO 100000000000
000000000 00000C0C00000D0O0D0000 (ecb_type0O0O0OO0O0O0O0O0O0ODOOOOO
0000)0DOooo0ooO0oDO0O00o00 00000 00oooD0oooooooooooooooo
gboboooooboobooboboboobobo o

goooCoOOoQ0OoO0oO00O0O00O0O0O0O0LO0O0OOUOO 25000: 00000000000 int O
OO00O0O0OO0O0oOOoOoo edbitOODOOOOODOOOUOOUODOODOOUOODOULDUOOOO

PyTypeObject* PyObject . ob_type

OOOOCOO00000000000O00O0OD0O0O0O pyObject_HEAD_INITOOOOOOOOOOO
00 ¢PyType_Type 0000000000 @OUDDOO)WindowsOOOOOOOOOOOOOOO
ooooooooooo0UooooooOoU0UoooooOoU0oUooDooOooUUoooooooOOg
PyObject_HEAD_INITUOO NULLOUODUOUOODOOOODOOODOODOOOODOOODOODO
oo0o0oooU0oooU0oooU0ooo0oooUoopooUoUooDoooUooooUooooUoood
oo:

Foo_Type.ob_type = &PyType_Type;

0000000000000 0000000000000000000000000000
PyType_Ready () O ob_type 0 NULLOOOOOOONULLOOOOOOOOOOO: Python 2.2
000 sPyType Type 0000000 ;inPython22.1000000000000000 ob_type
0000000000000 ob_type 00000000 PyType_Ready () 0000000000
000000

Python220000000000000000000COOO00O022102300000000000
ooobDoooooooooo

Py_ssize_t PyVarObject.ob_size

ggooooooooobooboooobobbobobbooooooooooobobobbbbbbboooooo
gooooboobobooboboooboooboboooboooboobboooboobboOoobUooDbOoo
ggo

coooooooooobooobobocOooono

char* PyTypeObject .tp_name

oooooooooboNLOOOOODOOObOOOOOO0O0bOOO0OO0DOO0ODOOObOOOOoDOOO
goobooboboobooboobbooboobobooobooboobbooboobboobOoo
gobobo;boo0obgooboobooboobooooboobobooooboboboobobOoboboobobOo
gobboobooboobooboobooboobboobooboobboobbooboebOO
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oobodboeuobooboboooooMbObObOOOOO0OO0 TOO tp_named"P.Q.M.T" OO
oooood

ooooooooboooboooooooooooooooooooooooooooooobooOooon
Oo00OO00000 "_module_ 00000000 O0O0OOOODOCOOOO

gbobooooboobobOobouobooodbD tp_name 00 0000D0O0OOOOOODOODOODO
gobooboobbooboobboobodl __module OD0OOD0OOODOOODOOOODOO
Uobodlb __name_ 0OOOOO0DOOODOOOOO

oooobbbodddltp_name00000O0OOODOOO0 __name__ 000000 __module_
000 (@bOobOoOoo0o00ooooDoObObOO00o0o0o0ooobObOOo0oO0)yooobOoOoOoOoOoOooooODboOoao
000000000 O pickleDO0ODOOODODOOODO

oooooooooooboooboooooo

Py_ssize_t PyTypeObject.tp_basicsize
Py_ssize_t PyTypeObject.tp_itemsize
gbobooooooooooboobobobobbooooboooDobDobOoboo

cobooboooobOoOo0:0000000000000 tp_itemsizeOOOO0OOOOOOOO
bobuoooobdD tp_itemsizeOUOOOOOOOOOOOOOOODOODOOOOOOODOO
000000000 000000000 tp_basicsizeOOOOOOOOO0OO0O0OO0DOO

o000 bbobbb0duUugg ob_sizelOOODOOOOOooUooo o
0000000 NOOOODOODOO “O070000 tp_basicsizeld NOOO tp_itemsizeO
O0000O00OONOOODOOOODODODODO ob_sizebOOOODOODODODOOODODOO
gooooooooD.00b00b000d0fdfddd ob_sizeOOUOODUOUOUOoUooooooooooO
O0000000NDOOO abs(ob_size) 000000000 ob_sizeOOODOOOOOOOO
dooooooooooooDoooooooooooooooDOo (@oooooobooooooooad
0000000000000 C00OC00O00000000000O0000000O ob_sizedOOO
oooooo)Ho

00000000 PyObject_HEAD DODOODOO PyObject VAR HEAD OOO (0OOOOOO
O0000000000000000000)0000000000000000000000000
_ob_prevO0O0O_ob_next 00000000000 COOO0O000O0ODOOOOOOONONOOOOO

U000 tp_basicsizeUOOOOOOOUOUOOOUOOOOODODOOOO0OUOUOOOOOoDbDOO
OO0OO0OO0OOOoOoOoOoDOoD sizeofOODOOOOOOOOODOODOOODODODODODOOGCOOOO
OO0D0O0O00O00D0 @O0 python22000000000O00;2.1020000GCO00000O0O
tp_basicsizeOOOOOOOO)O

OCOO0o0O0O00O0O000000O00C0O0O00O0000000000C0D0 0000 tp_itemsize
0000000000000 000D0000o000oo00o00ooooooDooooooD oooooao
tp_itemsize DO OOOOO0OOO0OOOO0OCOO

00000 (alignment) 0000 O: 00000000000 O0OO0OOOO0OOODOO0OODOOOO
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OO0 tp_basicsize OOODOOOO0OODOOOOODOOOCOOO:0000000 doubledDOOO
00000000000 tp_itemsize O sizeof (double) D0 0O(double DO0O0OOOODOO
O00)tp_basicsize O sizeof(double) 0O0ODOOOODOODOOODOOOODOODOO
oooood

destructor PyTypeObject .tp_dealloc

Ooo0ooooooO0o0o0oo0oDOoO0oO0000DOO0b000000 (000 Nonel EllipsisO0O0O
0000)0oo0o0o0oooO00ooo00ooDoOO00oooo0ooooooDoDOoooDoooooooo

O0O0OD0ODOO0O00O0 py DECREF () O Py_XDECREF () ODODOOODODOOOOOODOCODDOO
0000000000000 o00o00oDoU0oD0oDOoooDooDoDooDooDoooooDon
ocoooooooOoOoboooooooooboooobooooDbDboOooDoO0ooDoOoooooo
oooo0oodoo0oOoo0oooUdoODoU0ooDO0oU0odoDoOO0oDODOoUoDOoOooODOoO0 @Woooao
oooooooooooooooooooooboooOo)ooboooOob0D @ooopoobooo
O000DO0)0O0O0ODO tp_freedOOOOODOOOODOOOODODOODOOODOO
(Py_TPFLAGS_BASETYPE OO ODOODOODOOOODOOO)DOODO tp_freeO0OOODODODOOO
O000OO0D00000 (deallocator) 000 O00O0OOOOOOOOOOOOOODOOODOOODODOO
oo00o0o0oOoO0ODOO0000D000O0OODODDOD0O00D0D00OOODDO0O0DOoOoUooDOoOODODO;
0000000 pyObject_New() O PyObject_VarNew() U0 0OOODOOOODOOOOOO
PyObject_Del () OOUOUOPyObject_GC_New () O PyObject_GC_NewVar () UO0DOOOOO
00 pyObject_GC_Del () DOOOOO

goboobbooboobbooboon

printfunc PyTypeObject .tp_print

0000000000000 000DDO00oD (prin)000000O0O0ODOOO0ODODOO

O0000000O00O00D0 0O0OD0UD (real)DOD0OC0ODODO0ODODOOOOOOUODOOODOO;
(stringIOo0000OOCOO0OODO)0O0ODOO00D0OOOOO0DOOOOOODODOOODOOO tp_repr
Otp_str 0000000000 0OCOOOOCODOOODOODOODOO0O tp_print O NULLO
gbobbtobobouobobuouobooubOtp_repr U tp_str000boooooogonbonOd
tp_print 000000 0O0OOOOODOOOOO

gob00 pyObject_Print () UOOODODOOO: int tp_print (PyObject xself, FILE
xfile, int flags) OOD0OOO0OOOOOself 000000000000 OOODOOOOfIleOODO
O0000000oooo (stdio)000000O0OfMAegs0 00000000000 ODODOOOOOOOO
00000000000 DbO0Ob0 py_ PRINT RAWHOODOOOPy _PRINT RAWODOOODOOODOO
0000000 0000000 tp_str0000000O0OO00ODO0O Py_PRINT RAWOODOODOO
Uobooboobooboub tp_repr0000boobogobbooboobobboobOon
gbobooo-100b0b0b0ooooooboboboboon

tp_print 0000000000000 0O00000000000O0tp_print 000000000
O tp_repr0 tp_str 000000000000 OOOOODO0O

gobodobbooboobbooboon
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getattrfunc PyTypeObject .tp_getattr
0000000000000 0000000 get-attribute-string 0 0000000000

ooboobooooobooooooobooobbooboOboodnn tp_getattrodooono
OOoO0o0oO00o0ooOd pythonO0O0OOOODOOOOOOCO COODOOOOOOOODOOOOOOOO
Ubo0b0ob0o0o0ooboobOgbODbO pyObject_GetAttrString () DOODOODO

00000 tp_getattro 0o 0o boooboo
O tp_getattr 000 tp_getattro 000 NULLOODOOODOOCODOODOOOODO
tp_getattr U tp_getattroOOOOOOOOOO

setattrfunc PyTypeObject .tp_setattr
00000000000000000000 set-attribute-string 00000000000

oobooboooooobooooooobooobbooboOob00dnn tp_setattroddoogno
OOoO0o0oO00o0ooOd pythonO0O0OOOODOOOOOOCO COODOOOOOOOODOOOOOOOO
Ubo0b0ob0o0o0oobobOgbObO pyObject_SetAttrString () DO0ODOODO

00000000 tp_setattro 00 O0O0D0DDO0DOOOODOOO: ODODOOODODOOO
O tp_setattr 000 tp_setattro 000 NULLOODDODODDODDODOODDODOOODDOO
tp_setattr U tp_setattroOO0OOOOOOOO

cmpfunc PyTypeObject .tp_compare
0000000000000 0O0UUUOUOUOUOUOOd (three-way comparison) 0000000000

OOO0O0O0O0 PyObject_Compare () OODOODODODODOOO self 0 other 00000000 1, self
Ootherf 00OOODODOO O,self 0 other OOOODOOO -1000000000OOOOODODOOOO
ggboobooobuooboobboob -10bboobobooboo

00000000 tp_richcompare OO tp_hashOOOOODOOOOOOOOOO:00000
000000 tp_compare, tp_richcompare 000 tp_hashOOO NULLODOOOOOODOO
0000000 tp_compare, tp_richcompare,tp_hash000O00O0O0OO0OOOOO0O

reprfunc PyTypeObject.tp_repr
00O0b0000o0o0oooooO0b0b0b0obO0Ob0b0O0n0 repr() DODOODOODODOOOODOO

000000 pyObject_Repr () O0O0O0O0OCOCOOOOOOCOCOOOODOCOOO UnicodeO O OO
oooobooobOoOooobooboOobOOoO0obOoOobocOobOOoOoO0oooOoOooOoO eval(yoono
oooooooobobooooooooooooobobooooooooooooobooooooOooDbboooo
oboboooooooooobobobo'<rODoboboo > 0Dob0ooobobobobo
ooo

000000000 0b0b0b000n0d <ss object at sp>0000000O0O0O0OOOODOO
ssOUuboobodspboboooobooboobooboboboboooo

cobooooooocooooocooooono

PyNumberMethods* tp_as_number
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ooooboooooboobooboooobooooobooooooooooboooooobooo ooon
oobooooooobobooooooooon

tp_as_number 000000000000 O0O0O0O0O0O0O0O0O0O0OO0OCOO0O0COOOOOOO0N

PySequenceMethods* tp_as_sequence
oooo0Oo0O0O0O0000000000000000000000000000000oooooooaOn
goboodobobooboobb obbooboobon

tp_as_sequence U0 00000000 O0OC0DOOOO0OODOOOCOCDOOODOOOCOOOCDOOOO
ooo

PyMappingMethods* tp_as_mapping
gogoooooooooboobooboobbbboboboooooooooooobbbbbobobooooooo
gopooodobooboob oobboooboon

tp_as_mappingU0OO0000O0O00O0O0O0OO0O0O0DOO0ODOOOOOODOOOODOOODLOODOO

hashfunc PyTypeObject .tp_hash
oo oobobbobbbbbibb0 hesh () OOOODODODODODOOOODOO

OO0O000O0O pyObject_Hash () OOODOOOOODODOOCO longOOOODOOOOOOOOOO
goobb -1oogoobbooooobbsbbboooobbbooobDbboooobboOoo
gbobob -10boboooooogo

UobobO0o00bbO000d pyObject_HashNotImplemented() DOUOODOOODODO typed O
0000000000000 00DO00000O00U000D0OO PythonOOOOO _ _hash_ =
None UOOODOOOOOisinstance (o, collections.Hashable) OOO0O FalseOOO
OOo0o0oO000oODO0O0ODO0000000000O0O00Oogg -PythonOOOO __hash_ = None
00000000 tp_hashOOODOO PyObject_HashNotImplemented () DOODOOOOO

gogobobooooobbooouooobooobbbO0o0oob0bDb: tp_compare O OO
tp_richcompare 000000000 NULLOODOOODOOODOOODOOOOOOOOOOOOO
goboobobooboob,bodbboobb TypeError 0o ooon

UoooobDD tp_compare 00O tp_richcompareUOODODOOOOOO0O0OO0OO0OO0DO:0O0
000000000 tp_compare, tp_richcompare OO tp_hashOO0O NULLOOODOOO
00000000000 tp_compare, tp_richcompare,tp_hashO0O0OOOOOOOODOODO

ternaryfunc PyTypeObject .tp_call
gdoo0oo0ooU0oU0oU0oUU0ooOUOUOO0OOUDOU0OOUDOUODDOUODODUDUDODDODUODUODOO
000000000 bOO0oo0oO0o0ooDOooDOobOOobOO NULLODOD0OODODO0ODODOooOOoDbOoooboobo
PyObject_Call () OOOOOO

goboodobobooboobbooboon

reprfunc PyTypeObject .tp_str
0o0oo0ooooooobooooooooboDbOooooong str() DOODOO0ODOODOODOOO
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OO0Gtr 000000000000 str() O str00000O00O0O0C0OOOOCOODOOOO
ooobooOOoOooooooooooDODDODOODO00 pyObject_str() OOOOOOOOO
PyObject_Str () 0000000000000000O00O0O)

000000 pyObject_sStr() OO0O0O00;000000000000000 UnicodeOOOOO
00000000 0o0oooooooooooooooonD “000000 (friendly)” 0000000
cobobOooobOoOoobooooOoDO0oO0b0bObU print00000OoOoOO0O0O0OOOOO0bOOOn

gogooobbobbbbobodoooooobbbbo0oogunDD pyObject_Repr () UOOO
opoooo

oooooooooooooocoooogon

getattrofunc PyTypeObject .tp_getattro
O00000O000O00o0o0oooooddd getattribute 000000000 OOODOOO

goobO0OO0 pyObject_GetAttr() DOOO0ODOOOO0ODOOOOODOOOOODODOOO
PyObject_GenericGetAttr () UODODODOODOODOOOOO0OOOODOODOODOODO

goboD0obodD tp_getattr 000000000000 D0oboooooo
O tp_getattr 000 tp_getattro 000 NULLOODODOODDODDODOODODDOOOODODOO
tp_getattr U tp_getattrodddoooogogd

setattrofunc PyTypeObject .tp_setattro
0000000000000 0000000 setattribute 000 O00O0O00OOOO

OO00D00O0 pyObject_SetAttr() DOOO0ODOOODDOOOODODODOOOODODOOO
PyObject_GenericSetAttr () UODO0OOOO0O0OO0O0OO0OO0OO0OOOOOOOOODOAO

00000000 tp_setattr 000D0DDDODDOOODODDODOOOO: ODOOODOODODOOO
O tp_setattr 000 tp_setattro 000 NULLOODDODDODDODDODOODDODOOODDOO
tp_setattr U tp_setattrod 00 0d0Ooogoagad

PyBufferProcs* PyTypeObject.tp_as_buffer
gooooOo0oO0O0oO0oOo0o0OoOoULOULUUUUOUUOUUUOoUUOUoUoooooooOoOOog
00000000000 0DO00DO00OC0DO00C0D 0o0oD0ooooDoooOgn (buffer object
structure) 1000000

tp_as_buffer 00000000000 DOOODODOOODOOODODOODOODOOOODOONO
gboboon

long PyTypeObject .tp_flags
oooooooooooooOoobOobOoobOOoOooOoOoOooOO0obOOobDOoOOoUOOoOoOOoDOoDOoDOooO
ooooboOoO0ooO0ooOOdbOOoO0oboODUOOOoU0OUODOO;OD00O00DU0OOO0bDOoOoboOgoD (oo
0 tp_as_number, tp_as_sequence, tp_as_mapping, 000 tp_as_buffer 0004000
OO000D00O0O: extentionstructure) 0000000000000 OO00ODOOOO0OODOOOO
o00oDo00ooU0o0oo0ooOoO0oDoOO0OooOU0O0ODUOOooOU0oOOODOO, 000000 oDoOooooo
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gooooooooooooooooooOoOoOoOoboOoOOOOObOOOOOOoOONULLOOOOO
oooooooooooboono

ooo0oooooooopooO0Ooooo0OoooU0oooU0oooU0oooUooooUooood
0000000000000 U0ooo00ooo0UoooUO0oooUooOoOUOooDoOUooOoooOg
doodbobobobobobobooboodbooooooooDoDo0bDobDoboboobooon
0000000000000 O0o00ooUoDOoDUoDOUODOoODODUODUODODODUODUODOO
0000000000000 Ubpy _TPFLAGS_HAVE_GCUOUOOOODOOD tp_traverse OO
tp_clear 0000000000000 O0O0OO0OOOOOO0ODOOODODO Py_TPFLAGS_HAVE_GC
0000000000000 0 (Py_TPFLAGS_HAVE_RICHCOMPARE 0O DOODOODOODOODOO)
tp_traverse 000 tp_clear 000000000 OOOODOODODOOOODODODO NULLOO
gdooooOo0oO0Oooooooooo

00000000000000000000000;0000 |00000000000 tp_flags
0000000000000PyType_HasFeature() 00000000000 000 f0000
tp->tp_flags ¢ f0000000000O000

Py TPFLAGS_HAVE_ GETCHARBUFFER
0000000000 O0O0O0D000 tp_as_buffer 00000 PyBufferProcsOODODOO
bf_getcharbufferd000O0OOOOODOO

Py TPFLAGS_HAVE_SEQUENCE_IN
O00000D00D0O000000D0 tp_as_sequence 00000 PySequenceMethods OO
U000 sg_containsODUOOODOOODOOOO

Py_TPFLAGS_GC
00000000000 000000000000000000000000000000000
dddoooooooooooooooooo

Py TPFLAGS_HAVE_INPLACEOPS

0000000000000 0O00 tp_as_sequence 0 OOOO PySequenceMethods
0000000 tp_as_number 00000 PyNumberMethods O 0O O 0O O in-place O
gooboboo0oobobboo0ouoobob0oobbbO0oO0d pyNumberMethods OO0
000000 nb_inplace_add, nb_inplace_subtract, nb_inplace_multiply,
nb_inplace_divide, nb_inplace_remainder, nb_inplace_power,
nb_inplace_1lshift, nb_inplace_rshift, nb_inplace_and, nb_inplace_xor, O
U0 nb_inplace_or 000000000 ;000PySequenceMethodsOUOD0OO0OOOONO
0 sg_inplace_concat 000 sg_inplace_repeat DO OOOOOOOOO

Py TPFLAGS_CHECKTYPES
0000Db0000b0b0b0000 tp_as_number 00000 PyNumberMethods OOOO
00000000o0oo0O0oooO00ooo0o0oooooooO0UooDoOooooOoooooDOoooDo
ooooooOooooOoOoDoOoO0oooOoOooOoOoO0oOoDOoO0OoDObOOoOoooOOoOoooDOoOOoOoDo
00o00O00O0O0oO0odDOdOO0OO0oOOoOoOdoOoDoO0DO0OoOobOOoOooooooooOoo
O000000000000DOO0O0 nb_add, nb_subtract, nb_multiply, nb_divide,
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nb_remainder, nb_divmod, nb_power,nb_lshift,nb_rshift, nb_and, nb_xor,00

0 nb_ord00O0O

Py_TPFLAGS_HAVE_RICHCOMPARE
000000000 bO00o0o0obob0oOoobboOdd tp_richcompareddO0Ooooonon
tp_traverse OO tp_clear 00 O000O0OOOOOO

Py_TPFLAGS_HAVE_ WEAKREFS
oobobO0o0o0obbbi00o0b0bibUOn tp_weaklistoffset U0 ooooononO
U000 tp_weaklistoffset U0 OODOOOOOOODOOOOODOODOOOOODOOOO
goboobooooboo

Py TPFLAGS_HAVE_ITER
obobooobobooobbooobbo00obbUdn tp_iterddUd tp_iternext 00O
oooooood

Py TPFLAGS_HAVE_CLASS
OO0O00DO0OO0O0O0O0OCDOO0OODODOOODOOOO Python2200000000000O0OO
JO0Od00: 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 0OOOOO

Py_TPFLAGS_HEAPTYPE
cooobooooboooooobooooobooooooooobooOoooboboOooooooooOoboOoooDo
ooobooooooooobooooooooooonn ob_typeUd0nOoooooooooOO
ooooooooOoOoOoOOOOO000000000O00O000O0o00o000o0000 INCREF
0000000000000 000 DECREFOOO (OOoooooooooooooood
O0;0000000 ob_typeDOOODOOOODOOO INCREFOOO DECREFOOOO)O

Py TPFLAGS_BASETYPE
goooooboobobooobooobooboooboooboobooboobbooboo
Oo000ooOooOoOooOoOoODOoODOO JavalO00O “final’>’000000ODOOOCDOOODOO)O

Py TPFLAGS_READY
00000000 PyType_Ready () 000000000000000000000O0

Py_TPFLAGS_READYING
PyType_Ready () 00000000000000000000000000000OO

Py_TPFLAGS_HAVE_GC
00000000000 000000(GC)00000000000000000000n0nO
000000000000 bOobobOOo0bOonODn pyObject_GC_New () DOOOODOOO
PyObject_GC_Del() 00D00OO0DOOOODOODOOOOOODOD DOOOOOO
0000000000000 0 0bobOO0oooobOOooOooooGeGCooooOoonoOoonoonn
tp_traverse 000 tp_clear 0000000000000 0O0O0O0ODO;000000
00000000 Py_TPFLAGS_HAVE_GCOOODOOO Py_TPFLAGS_HAVE_RICHCOMPARE
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coobooooboooooooooooa

Py TPFLAGS_DEFAULT
coooboboooooooobooooooboooooooOooobboooooooooan
cooboboobOooobooobocobOoobOoobooboooboooboocobooooan

0 0 O: Py TPFLAGS_HAVE GETCHARBUFFER, Py TPFLAGS_HAVE_SEQUENCE_IN,
Py_TPFLAGS_HAVE_INPLACEOPS, Py_TPFLAGS_HAVE_RICHCOMPARE,
Py_TPFLAGS_HAVE_WEAKREFS, Py_TPFLAGS_HAVE_ITER, 0 O 0

Py_TPFLAGS_HAVE_CLASSUOOOODOOOOO

char* PyTypeObject.tp_doc

0000000000000 00000000000000000 doestring0000 NULOOOO
OcOodooooooooooooooooooooooopoooooob0n0 _doe__ 0000
oooooooo

gogboobbooboobbooo boob g

000o000oobOobOdDb py_TPFLAGS_HAVE_RICHCOMPARE OO0OO0OOOOOOODOODOOOO
gobogooobgoo

traverseproc PyTypeObject .tp_traverse

000000000000 000000D000000000000000D0000D00000 (traversal
function) 000000 Py _TPFLAGS_HAVE_GCOUODOOOOODOOCOOUOODOOOOOOPython
gobobbooobbdooobobooobobbooobbooobobbbooobobbooobbbo oo
gooo

tp_traverse 00 0O0O0O0OO0ODODODOOOODODODDODODODODOODDODODODOOO
tp_traverse 000 O0O00OQOO0ODO0OOOO0ODOCOOODOCOOOOO Python OO OODODO
OooQ0 py VISIT() ODOOOO0ODDODODOOOOODDDDODODO thread0O0O0Q0Qogood
local_traverse () UOOOOODO:

static int
local_traverse (localobject *self, visitproc visit, woid ~*arg)

{
Py_VISIT (self->args);
Py_VISIT (self->kw);
Py_VISIT (self->dict);

return O;

Py VISIT() OOOOOOOOOCOOOOOOOCOODOOOOOOOOOOOOOODOOOOOOO0
self->key 0000000000000 NULLO PythonOOOOOOOOOOOOOOOoOoOooQ
oboobooon

goboooboobobooboobobooboobooobooboobDbooboobbooboo
O0000000 gcODOOD0ODO get_reference() DO0O0O0OO0OO00OO0O0ODO0OO0OOOOOO
ggno
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Py_VISIT() O local_traverse() Ovisitd arg0 0000000000 ODOODOODODOOO
ooo

0000000 tp_clear 000 Py_TPFLAGS_HAVE GCOUOOOODOOODOODOODO:
OO0O00000 tp_traverse, 000 tp_clear 00000000 0OO0OO0OCOCOCOOO O
UobodbO py TPFLAGS_HAVE_RICHCOMPARE OO OUOODOOOOOOODOOODOOOO
obobooooooogo

inquiry PyTypeObject .tp_clear
O0O00C0O0O0O0O0O0O0O0O0O0O0O0O0O0OD0O00000000O00O00OO00O (clear function) 0 0O O
000dpy_TPFLAGS_HAVE_GCUOUOUOUOUOOUOOOOOOODOODODODOO

tp_clear 000000 GCOOOOOOOOOOOOOOOOOOOOOOOOOOOOODODOO
00000000 tp_clear000000OO00obOOO0O0OOOoOoOoOOOoOoDOOODO@O:DO
000 tp_clearJ00000O0OO0O0ODOOOCODOOOCODOOOODOOOODOOOODO)O
gbobobooboobobotoobobobuobobobbbbol tp_cleardboooooonDd
0b00b0ob0obOD tp_clear0gbgbogoboooooooooboobobobOOobOobobooDbo
gbobobuobooobobobobuobuobobobod tp_cleardgoobooooooobd
gboboboobooooboboboboboboob0obbobobOobUbDOD tp_cleard
obooboooooobooboboboon

tp_clear 000000000000 00O0O0O0O000O (PythonOODOOOD)ODOOOODOOOO
ooooooooooobooooooo NULLOOOODOoOOoooo:

static int
local_clear (localobject xself)

{
Py_CLEAR (self->key);

(
Py_CLEAR(self->args);
(
(

Py_CLEAR (self->kw) ;
Py_CLEAR (self->dict);

return 0O;

O0o00000o0o0o0o0obo0o0oDOb py_CLEAR() DODOOODOOOO:00DOONULLOOOO
ooboooooobooooooOoooOoOooOoOoOOoOoOoOoOoOoOoOoOoOoOoObOOoOOObocOoOobOoOonon
gooooooooooooooOooooooooooog@oooooooooooooooOog
0000000000000 000000)000 PythonOOOODOOOOOOOOOODOOOOOO
gooooOoooOoOoOOOOOOODODOOODOOOD self 00000000000 00000O000O00
00000000000000NULLODOOOOOO0O sef 0000000000 O0ODBOODOO
ooo0ooO0oO00O0o0o0bO000py_CLEAR() DOOODOOOODOOOOOOOOOOOOODO

tp_clear 0000000000000 000D0O000O0O0PythonO0000 PythonOOOOOODO
ooooooooboocoobooooooooooocoOoooOoobooooooooooboOooobooOoOoonoon
Ub0b0000000tp_deallocOU0 tp_clear 0000000000 DO0OOOOOOOODO

PythonOOOOODOOODOODOOOODOOOOOOOOOD ODODODOODOODODODOOODOOODODOO
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oo oooogo

O00D00OD0OD tp_traverseO OO Py TPFLAGS_HAVE GCOOODODODODODODO
O0:0000000 tp_traverse, 000 tp_clear 00000000 O00OODOOOOOOOO0O
00000000 py _TPFLAGS_HAVE _RICHCOMPAREOODOUODOOODOOOOOOODODODOO
O000ooo0oooooooon

richcmpfunc PyTypeObject .tp_richcompare

0000000000 000000000 (rich comparison function) 0 00 000000000000
00000000 pyObject *tp_richcompare (PyObject xa, PyObject *b, int op)
ood

OO0000000oooooooDooooOo@Oon py_Truel Py FalseOOO)OOOOOOOOO
U0 py_NotImplementedODUODOOODOOODOOOODOODOODOODOODOOO NULL
oboobooooooon

000: 00O0obO0oO0o0o0o0O0o0OO0bOO0 (Dbob ==0 '=0000 <O0DbOoOO0OO)yobOOoDooDOo
0b0ob0ob0o0o00oOoogn TypeErrordogonogno

00000000 tp_compare 000 tp_hashOOOOOOODOODOOOO:000D000O
0000 tp_compare, tp_richcompare 00O tp_hashOOO NULLOOOOOOOOODOO
UO0Db0000 tp_compare, tp_richcompare,tp_hash00O0Oo0odoooooodn

tp_richcompare OO0 PyObject_RichCompare () DO UOUOOUOOOODOOODOOODOOO
oopoooooooood:

go go
Py_LT
Py_LE | <=
Py_EQ | ==
Py_NE | !=
Py_GT | >
Py_GE | >=

00000000 py_TPFLAGS_HAVE WEAKREFSOOOOOOOOOOODODOOOOOOOOOO

oono

long PyTypeObject .tp_weaklistoffset

gobobO0oooooooooOobOobUoooU0ooOooOooDobOOooO0obUoboooooooooOoDo
oo0oOo00boOooOo0DOoOO00DbDOOoO0OoDObOO0ODOoOo(CcoboboobooooooOooooy;
00000000 PyObject_ClearWeakRefs () OO0 PyWeakref_ () DOOOODODOOO
OO0D0O0ODOO0OO0O0OO0NULLOOOO0ODOO PpyObject« 00 0O0O0OOODOOODOOOOOOO
opoooo

U0000000 tp_weaklist OOOOOOOOOOOOOOO; tp_weaklistOOOOOOO
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cooooooooooboooo

ooobooooobooboooboooooooooooboooooooooooboOoooboobooooboooo
oobooobooooboooboobooos;boobbooobo0ooboooooooooooooooogn
OO00000o0ob0OoO00O00bO00DO000n0 tp_weaklistoffset JOOOOOOOOOOOO
ooooooooooobogo

classU00O0O00OO0O00O __slots__Ub0O0OO0O0OOO0O0OOC0OOOOO0DOOOOOOOODOOCOOO
gobooboobobooboobbooboobooobooboobDbooboobbooboo
000000000 00D0000000 tp_weaklistoffsetOOOOOOO

00 _ _slots_ 0000 __weakref_ 00000O0O0O0DOOODODOOOOOOOODODOOOOO
0000000000000 00o0ob000oo0o000oooboo0o0ooOb00o0ooooOoo0oOooobooOooan
tp_weaklistoffset DO DOOOO

OO0 _ _slots_ OO0 __weakref 0O0000000OD0OO0OOOOOOOCOOOOOOOOODOO
OO0 tp_weaklistoffset U OOOOO

gooboboooobDbb py_TPFLAGS_HAVE _ITERUOOOO0ODODOOO0OO0O0DODOOOO0OO0ODDOOOO
gono

getiterfunc PyTypeObject .tp_iter
0000000000000 000O0000000000O000DOo0O00D0DOoO0D0DoOOooUOoO
0000000000000 0000000000000000000ooooOo@oUooooon
oo bbobobbbbbooooooooooooooDobonO __iter_ () O
0000000000000 0o0oooooooon)

00000 pyObject_GetIter () U0OOD0DOD0OO0ODOODODOOOO
oboobooooooboobobobooo

iternextfunc PyTypeObject .tp_iternext
gdddooooooooobbbobobbobbbodddooooDobL bbb O
0000000000 000DO NULLODODOOOOODODOOOOStopIterationODOOO0O0O0O
0000D00o0o00O0oOooo0U0oooOoUO0oooOoUOooO ANULLODODO0ODODOOOOOoDoooog
00ooooooooooooooooooooooooooooDooooDooooo @oooooad
000000000000000 next() 00000 ODO0OOODOOOOOOOODODOOOOOOO
00)o

000000000 tp_iter000D00O0OO0DOOODOOODODO tp_iter0(OOOO0ODOOO
0000ood0ooo)0oo0oDo0oUoooogooooooooooog

00000000000 pyIter Next () ODOOOOO
goboodobobooboobbooboon

U0 tp_weaklist UODOOODOO0ODO Py _TPFLAGS_HAVE_CLASS O0O0O0O000O0DOO0O0OO0O
gobooboobogooog
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struct PyMethodDef* PyTypeObject . tp_methods
000000000000 00000000000000 (egular) 000000 O0OO0OOOOO
PyMethodDef OO0 OO0OD0OO NULLOOODOODOOOODOODOOOO

Oo0O00oo0Oo0Oo0co0000DOO0O000DO0O0000000000000 (000 tp_dictO0)O00
oooood

0000O0o000O0O00bOO0o00ooo00@WUooOoo0ooOo0ooDoOUooDoOoooDoO)o

struct PyMemberDef* PyTypeObject . tp_members
00000000000 DO0O0O0O00O000D00O0d (egulary)J0O00COOCO@MODOOOODOOO
O00)0000000 PyMemberDef 00000 OOONULLOOOOOOOOOOOOOOOOO

000000000000 D000o0D000o0DoU0oO0DOoDU00 (@O0 tp_dictOO0)OOnO
goood

0000Do0000ooO00DooO00oooo0o@uooo0o0ooDoooooogooooooDoo)o

struct PyGetSetDef* PyTypeObject .tp_getset
0000000000000 0000D00000000000000 (computed attribute) 0 00 00O
00 pPyGetSetDef 00000000 NULLOOOOOOOOOOOOOOOOO

D00D0000D00D0getset 00O 0O00O0DOO0OOO0ODOO0ODOO (ODD tp_dictOO)b0ooono
gooo

0000000000 0ooo0o0o0oo00 (000000000 0DoDoDO00ooOoo0oDooO)o

PyGetSetDef 0 0 00000

typedef PyObject * (x getter) (PyObject «, wvoid x);
typedef int (xsetter) (PyObject x, PyObject =», void x);

typedef struct PyGetSetDef {

char *name; /+ 000 =%/

getter get; /« 000 get OOO c OO =/

setter set; /+» 000 set OO0 ¢ OO =*/

char +doc; /+» 000000 docstring #/

void xclosure; /+» UO0OO0O0O get/set DOOOOOOO #/
} PyGetSetDef;

PyTypeObject* PyTypeObject .tp_base
o0o00ooo0o00ooo00oo0o0ooo00ooo0o0ooo0ooooo0ooooooobooO
O00000000000000000000 (singleinheritance) 000000000000 O0;000
goboobooobuooboobbooboobbooboboobooobboo

(oooooD)yoooooooDoOoooDooooooOoOoooOoU0DooOoooooooooooonon
OO0 (PythonOOO0OOO object 000000 OODO) &PyBaseObject_Type O0DOODODO .

PyObject* PyTypeObject .tp_dict
00000 PyType_Ready () 00000000000 DO0DOOOO
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OOOOOOOOO0OO0OO pyType_Ready () OO0O0O0O0O0ONULLOOOOO0O0O0O0O0O0O0O0O0OO;
oobOo0obOoobooobOoOoDbOOoO0oO00OO00DbOO0O0D0O0000000 pyType_Ready () OO
oobooooooooobobooooooooooboOooooooDooobDbOOn0 (edd___ () OOO
0)Ooooooooooooooooooo

goo0oooooboob0obOoo00ooboobO(@UuoODoobobOobODOobOUooDbOobOooDobooooo
ocooooooo)o

descrgetfunc PyTypeObject .tp_descr_get
0000000000000 0000000 “000000 get"000O00OOOO

coobooooooooooocoon

PyObject * tp_descr_get (PyObject *self, PyObject xobj, PyObject «*type);

goboobbooboobbooboon

descrsetfunc PyTypeObject . tp_descr_set
000000000 0ooooooDOoOo “O000d0 set”000000O0O

coooocoobooooooocooon

int tp_descr_set (PyObject xself, PyObject xobj, PyObject =xvalue);

oooooooooooooocoooogon

long PyTypeObject.tp_dictoffset
gbooooboobooooobooboooboboooobobooboooboboobobobooobo
goooooobobooobboooobbooobobooobDbDooobobDoooLoDbO;bbOoo
UO0D000 pyObject_GenericGetAttr () UODOOOMO

goobbO0OOo0 tp_dictO00D00O000D0DOOOtp_ dictO00n0D0OO0OO0OO0OO0O0DOOOO
gooooo

oooooooooooobobobooobooboboobooOooOoooboooooobOoboOoDboOon
ooooboooooooooobooooobooooboob bobooooboooooooboooboaon
oooooooooooobobobOoOooboOobOOobOobooOooOobobOooOoooboooOoobOobOoDboOon
gbooboboog strd tuple0O0O0O0OO0OO0DOOOOODOOODOOODOODOODODOO
cboooooboooboooooboobooOobOOoboOoOobOOoOob0OOobOOoOoOoObOOoOOoOoDbDOoOOoon
tp_basicsizeUOOO0OO0OOOUOO0OO0OOOO0OOOOOOOOODOODOOOOODOOCOOODOOO
00000000 400000000000000000000000O0DOOOOOO0O0O0OOOOO
tp_dictoffset O -4000000000000O

tp_dictoffset DOUOOO0OO0OOO0O0OO0DOOODOOODOOOOOOOOOODOOOOOOOO
ooooo:

dictoffset = tp_basicsize + abs(ob_size)+tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (voidx) :

round up to sizeof (voidx)
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0000 tp_basicsize, tp_itemsize 00O tp_dictoffset DO0OOOOOOOODOOO
000 ob_sizeODOOUODODOODOOOODOODOOODOODOODDOOODOOO ob_sizeOO
O00000O0Oo0b_sizeO0D0OODD0OODDODO@UODOODOODODODODDODODDOODOO;
_PyObject_GetDictPtr () ODODODODOO)

goobooboboobobooboooboobooboobbooboobDbooboobbooboo
goobooooobooboobooobob;0oobobobooobobobDobooobobDoboobo
gboboboooooboobobobOobOobo tp_dictoffset D0O0OOO0OOOOOOODOO
gbobooooooogo

classU0OO0O0OO0OO0O0OO0ODO __slots__U0O0O0OO0OOO0OOODOODODODODODODODODO
gbobooooooobooobobobobooooboooobooboboboboboooboobobOoDbo
U tp_dictoffset 0000000

class0UOO0O0OOO0ODO __slots_ O0OO0OOODOOODUODODOODOOODOO tp_dictoffset
goooooo

(_dict__ 00000000000 _slots_ 0000000000 OOOOOOOOOOO
O00000000000000000000000000 __weakref_ 00000000000
ooo)

initproc PyTypeObject .tp_init

ctoobooooobooooboooboooooooOoOooOooOoooOooOooboOooo

goooboobobo0 _init_ () UbO0OO0ODbOO0DDODO __init_ () DODOO
_init () OO00O0O0OOOO0ODOOOOO0ODOOOOODOOODOD _init. () OOODOOO
goboobbooboobbooboo

ooooooooon

int tp_init (PyObject *self, PyObject xargs, PyObject +kwds)

ggo

self 00O0OO0OO0OOOOOODOOO0OO0O;args000 kwdsOOOO__init_ () 000000000
ooooooooooobogo

tp_init 000000000 NULLOOOOOOOOOOOODOOOO0OO00O0O0000000AO
D000 tp_newDOOOODOOOO0D0O0O0OO tp_init0D000DO0OODO tp_newdOOOOO
oo00o0oo0oboodoobO0Ob0OO0OOtp_init0000000000O0tp_newOO00O0O0O0OO
000000000000 00000000 tp_init 000000000 (VERSION NOTE: OO
O0000000000Python221000000000000000Python22000 tp_init0O
NULLOOOOO tp_newOOOOOOOOOODOOODODOOODOOOOOOOO)notNULL.)

cooooooooooooocoooboooo

allocfunc PyTypeObject .tp_alloc

toooooooooboboooboooOoboooOoOoOooOooOoboOooboOoOoooooo
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ooooooooon

PyObject xtp_alloc (PyTypeObject *self, Py_ssize_t nitems)

ooo

oooooooooOoOoooOoOoooOoOoOoO0oDOoO0O0oDoOoOo0boOoOooooOoOoOoOoDOoOOooDoOoOooo
ooobooobobobobobobDobob0obobD0oobO0obUobDUbObU0Ubd ob_refent 10
O0000Oob_typeOOOD (typeargument) 00000000000 0DOOOO0OOOOOOO
00000000 tp_itemsizeOODOODOODOODOODOODOODOO ob_sizeOOODOOO nitems
00000000000 0donouobobDOdd tp_basicsize + nitems *tp_itemsize
O sizeof (void+) OO0DOOOOOOOOOOODOO;000D0C0O0DO0 nitemsO00O0OO00OOOO
0000000000 tp_basicsizeOOOODOODOO

cooooooooooboooooOooOooOoocOoOoOooOoOoboOoOoOoOOOoOOObOOoOoDbOOnOn
oo0;0000000 tp_newOOOOOOOOODO

00000000 Db0OO00OO00C0DO0OO0DO0O0O0bOO00b0DbD0OD0ODO (classbOOOoDOOOO
000)000000OD0O00;,0000000000000D0000 PyType_GenericAlloc()
googooboooooobooobooooboooboobooobooboobbooboboooboooDo
PyType_GenericAlloc () UDOOOOOO

newfunc PyTypeObject .tp_new
obobooooooboobobobooooooooboboboboooboog

coboooobooo N NULLOOO0OO0O0OO00DbOO0O0DbOO00bO00obOO00oOOo0oO0o0ooOo0ooooooagn;
goboobooboobooboobooboobboobooboobbooboobooboobo

ooooooooon

PyObject =tp_new (PyTypeObject xsubtype, PyObject xargs, PyObject +kwds)

ggo

00 subtype 00000000000 0O00O0;args000 kwds0 0000000000 DOOOOOO
ooooooobooooDooDooodD tep_newDOOO0OOOOoDOoOOOOOOOODOOOOO
ooooOoOOoOoOOoOooOoO0s;tp_newd0O0O0O0O0O0O0O0OOOOO@OOCOOOODO)OOOO0OO
oooooooo

tp_new OO0 subtype->tp_alloc (subtype, nitems) DO0O0O0OO0O0OOOOOOOOOO
000ood0ooo0o0ooo0oood0ooDoOO0Uooo0ooooooDoOooooOoooDoooo
000000000 tp_init0000O000D0OO0OO0ODODOOODOOOOOOOODOOOOOO
00o0ob00db0ob0ooD tp_newOOOOODOODOODOOODODOOODODOOO tp_initd
ooooooog

oooDbobooobouoobobouobobbuoUobtOooDoDDbO tp_base O NULL O
&PyBaseObject_Type UUODOUODODOOODOOOODOOODOOODOODDODOODOOODOO
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000000 Python220000000000000000000000000OOOOODODOOO
cooooooo

destructor PyTypeObiject .tp_free

ooobOooooocoobooobooOoobooooOoobooOoOoboboOooboOoOoooboooo

0000000000000 00000ooo0O0; python22000 221000000000

destructor

void tp_free (PyObject x)

00000 Python23 00000000000 freefunc:

void tp_free (void «)

ocooooooo

0oo0b0o0o0b0obOoOO0o0ob0bbOO0o0db _pPyObject_Del ODODO _PyObject_Del 0DOOO
Python230000000000000OO0O0OOOO

0000000000000 O0C0000000DO0DO000000D0 (classOOO0O0OO0OOO
OO00)ooOooOOO0OO0OO00O0;000000000000000 PyType_GenericAlloc () O
Py _TPFLAGS_HAVE GCOUODOODOODOOOOOOOOOOOODOODODODODODOOOOO
ooo

inquiry PyTypeObject .tp_is_gc

coooooooooOoboooobooOooooOooOoobOOoOoobooooboobooOoDooOoOooboo

ooooooooboooooooooboooboooooooooooooooooooOooobooooon
Oo000oo00O0o000O0000n tp_flagsOOOOOOODOO Py _TPFLAGS_HAVE_GC OO
oooooooooooboooooooooboooooooooooooboOooooboOooDboOooo
cooooooooooooOoocOoOoOoboOoOoOoOoOoOOobOO0ObOO0ObOObOObOOOOObOObDODbDOOn
oobooooooobooobooooooooooooOo;bbooboobooboooOobooooobt
oooooooobooob0oboOoOoOoOoboOoOoOOOoOoDbOboOoOon

int tp_is_gc (PyObject +*self)

ggo

(0oob0o0o0o0oooooboooooOoooOOooOoOoOoOoOog pyType_TypeOOOOODOOODODO
gooooOopoooooooooooooooooooon)

OOO0O0OO0OO0OO000000000000 (VERSIONNOTE: Python22000000000000
goOo0oQ0oO00000 221000000000000000000000000)

PyObject* PyTypeObject .tp_bases

goboobooooboon
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classU0O00000O0O00O0O0O0O0O0O0O0O0O0COOOOOOOOOOOOODOOOOOOO0O0
ooooOooooocoooANULLOO0O0OO00

cooooooooooboooo

PyObject* PyTypeObject .tp_mro
000000000000 000000000000000000000000000000 object
00000000000000 (Method Resolution Order) 0000000000

0b0ob0o0o0ooboobobOob;0b0b000bd pyTIype_Ready () DOOOOOOOODO

PyObject* PyTypeObject .tp_cache
oo0o0oooO0o0ooo0o0ooo0o0oooo0ooo0o0oooo0n

PyObject* PyTypeObject .tp_subclasses
0000000000000 00000000o000ooo00oUooo00oUoDoooUooooon

PyObject* PyTypeObject .tp_weaklist
0000000000000 0ooo0o0oooooooooo

gboooooboboobooboboboboobgDb couNT_ALLOCSUOOODOODOODOOOOOODOO
gobooooooooobobobobooobooooooboobobobobooooboobDobOoboboo
goobooboooboobboooboon

Py_ssize_t PyTypeObject.tp_allocs
goooooooood

Py_ssize_t PyTypeObject.tp_frees
dodooooooood

Py_ssize_t PyTypeObject.tp_maxalloc
gobodboboobooboboobooboboo

PyTypeObject* PyTypeObject . tp_next
tp_allocsO0DO0O0OOODODOOM@MOODOODOO)ODODODODODOOODODOODOODOODO

OO0 PythonOOOODOOOOODODOOOO tp_deallocO0 0000000000 O0O0DOODOOOOOOOO
Oo0O00O0000 pythonODOOODOOODOOOOOOOOOOOOOOOOO(@OOOOOOOO0OO
ooooooooooO0oooooOoooOooOoooOOoboO00oO0oooOooOO00oOooOooOoooO0o0oonoo)OPython
APIDOOODOODO tp_dealloc0000000000DODOODOOCOODOODOOOO (GIL: Global Interpreter
Locky DO O0OO0O0O0OOOODOOOCOCOOOOOOO0O0O0O0O0O0O0OOOOODOOOOOOOOOO000O0
o000 CcCOC+0000000D000000000000000 tp_dealloc0D0O0O000O0O0O0DODOO
cooooooobooooboooooooooboooooooooooooo0oooooooooooonod
oooo
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104 D00 O0OOCOODOOOO0O

PyNumberMethods
dodddooooooooooobobobbobbobobodddooooooooooDobooobooo
0000000000000 0D0O0D00D0 00000000 (number protocol) J0O00O0000O0DO0O
godddoooooooood

ocoooooooocooon

typedef struct {

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc

nb_add;
nb_subtract;
nb_multiply;
nb_divide;
nb_remainder;

nb_divmod;

ternaryfunc nb_power;

unaryfunc nb_negative;
unaryfunc nb_positive;

unaryfunc nb_absolute;

inquiry nb_:

nonzero;

unaryfunc nb_invert;

binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc

coercion nb_coerce;

unaryfunc
unaryfunc
unaryfunc
unaryfunc

unaryfunc

/* Added in release 2.0

binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc

nb_lshift;
nb_rshift;
nb_and;
nb_xor;

nb_or;

nb_int;
nb_long;
nb_float;
nb_oct;

nb_hex;

*/
nb_inplace_add;

Used by PyObject_IsTrue =/

Used by the coerce () function

nb_inplace_subtract;

nb_inplace_multiply;

nb_inplace_divide;

nb_inplace_remainder;

ternaryfunc nb_inplace_power;

binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc

nb_inplace_lshift;
nb_inplace_rshift;
nb_inplace_and;
nb_inplace_xor;

nb_inplace_or;

*/

/+ Added in release 2.2 */
binaryfunc nb_floor_divide;

binaryfunc nb_true_divide;
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binaryfunc nb_inplace_floor_divide;

binaryfunc nb_inplace_true_divide;

/% Added in release 2.5 x/
unaryfunc nb_index;
} PyNumberMethods;

20000030000000 py_TPFLAGS_CHECKIYPESOOOOOOOOOOOOOOOOOOO0OO
ooooooooDo

e Py TPFLAGS_CHECKTYPESUOUOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOO
gboooboboboobO0obbOd nb_coerce00ooonooobgoobobOoOobOODbODOO
obobooooooogoog

coercion PyNumberMethods.nb_coerce
00000 pyNumber_CoerceEx () 000000000 OOODODOOOOOOOOOOOO
0oooo0ooDoooooooooooooooooooooooooon “ocoo”ooood
go0oOoO0oOO0oOoU000U0U00oUooUo0ooooooooooooooooogooogg oy
gjoooooooooboobobobobotbbo 1oL Db =210 0O
oooo

e Py TPFLAGS_CHECKTYPESOOOOOOOOOOOOOOO20000030000000000
ooooooooOooOooOoOooOooOO0bDOoOoboOoOoOoDO0bObOO@OoOoDOoboOoOoDOooboOoOt
00000000O00oOoO0O0)ooooOoOooOoOoooOO python3.00000000C0O0O0DOOO
goboooo

gcoooDOoo0ooOoOoDbDOoOoU0ooOoOoDbDOooOU0oobODOoDOoOoUO2pD0000 300000
Py _NotImplemented UUDDOOODOOODOOOOODOOOOOODOOODOOODOODOOOD
ONvLLOOOOOO0O0OO0OO0O000O0

105 0OO00O0ooOoooooond

PyMappingMethods
gbobooooooobooobobobobooboobooboobobobobobooooooobOoDbo
000000000 30000000000000

lenfunc PyMappingMethods.mp_length
UO0bO00 pyMapping_Length () O PyObject_Size () DOUODOOOOODODOOODOOODOOO
gbooobooboboboobobooboobooboobooboobOobDOoobDoo NULLODDOO
obobooooog

binaryfunc PyMappingMethods .mp_subscript
00000 pyObject_GetItem() UO00ODODOOOOODODOOODOOOOODODOOODOOOOOO
0 PyMapping_Check () 0 100000000000000000O0O NULLOOOOOOOOO
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objobjargproc PyMappingMethods .mp_ass_subscript
00000 pyObject_SetItem() DOO000OODO0O00OODOODOODOOOOOOOOOOOOOOO
OONULLOOODOODODOOODOOOOOO0OO0DOO0oO0DOoOOooooooo

106 OO0 0OO0OO0OOCODOOOOO

PySequenceMethods
gooooooOoOoOoOo0o0oOo0oUooUUoLoUooUooUUooooooooogoooooooog
gooooooo

lenfunc PySequenceMethods.sq length
00000 pySequence_Size () O PyObject_Size () DOOOOOOOOOODOODODODODOO
goooogoo

binaryfunc PySequenceMethods.sq concat
dOdoddd pySequence_Concat () JO00O0OOOOODDOODODOOO0O0O0O0O0O0OOOOOOO +00
O0O0O0 tp_as_number.nb_add0000OCO0OCO0OOOO0O0O0O0OOO0OO0OOOOOOO

ssizeargfunc PySequenceMethods.sq repeat
00000 pPySequence_Repeat () 0000000000000 0O0OOOOOOOOOO =00
od0dd tp_as_number.nb_mul 000000000 0O0O0O0OOOOODOOOOOOOO

ssizeargfunc PySequenceMethods.sq item
00000 pySequence_GetItem () DO0DOOO0OOODDODOOOOOOOOOOOOOONO
00 PySequence_Check () 0 100000000000000O0OOOOOOOOOO NULLO
goooooooo

ooobOOoo0oocO0oobOOobOOoO00obb0oon: sg length000O0O0OO0O0OO0OCOODOCOOO
gbgoobdoboooboboboobooboboobobibd sg itemJO0000O00 sg_lengthlU
NULLOOOOOOOOOOOOOOOOOOOOOoooooo

ssizeobjargproc PySequenceMethods.sq _ass_item
00000 pySequence_sSetItem() 000000 O0O0O0OO0OO0OOOOOOOOOOOOOOOO
Jooodooooboobooobooboooooobo NULLODODOoooo

objobjproc PySequenceMethods.sq contains
00000 pySequence_Contains () 0000000 D0OO0O0OOO0OOOOODOOODOOODOOO
OO0 NULLOOOOODODOOOO pySequence_Contains () 0O0O00O0O0OOOODODOOOOOO
Oo0o0ooo0o0oooooooooooo

binaryfunc PySequenceMethods.sq inplace_concat
00000 pySequence_InPlaceConcat () DO0OO0OO0ODOO0OOODOOOOODOOOOODOOO
ddddooooooooooobobboboboobooog

ssizeargfunc PySequenceMethods.sq inplace_repeat
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00000 pySequence_InPlaceRepeat () DO0OO0O0ODDOO0OOODOOOOOOOOOODOOO
00000000D00ooD0oO0obO0bOoooooooooog

10.7 OO0OO0OO0OO0OOO0O0O0O0O0 (buffer object structure)

0000000000000 oooooooooDoOoOoOoOO0O0C00O (chunky0OOO0OO0OO
good0ooOoo0o0oo0ooOOo0oo0obOOodoOoOoodoOoOoo/oo0ooOdoooogoooooood
OO00D00000 (segmen) D00 0DOO0O00DOOO0ODOOOOOOOOODOOODOOOOOOO

0000000000000 0000000000000D0DD000D0D00 PyTypeObject OO OO
tp_as_buffer 0000 NULLOOOOODOOODODOOOODODODODODOOOOOO tp_as_buffer
O pyRBufferProcsUOOOOOOOODOOOOO

O000: PyTypeObject 0000 tp_flagsOOOOOO 0000 Py _TPFLAGS_DEFAULTOOOO
gobooboboobboobboob pyBufferProecsOUOUODO bf_getcharbuffer00O0 00000
OO0O0OO00OO0 PythonODOODODOOODOOOO PythonOOOOOOOOOO bf_getcharbufferd OO0
OO0DOO00OO000O000O00DOO00DOOo0ODOOU0ODOoUODOOUODOOoOD. PythonODOOODOODOO
gboobo0ooooboobooboboboooboooooboobOobobooooog

PyBufferProcs
ooobooooboooooooooooOoooooobo0ooooooooboboooDboOoOoooooo

O00000D00 bf_getreadbufferlgetreadbufferproc0000O00OO0OOOO NULL
00000000000 0oo00oo00ooo00o0oo00ooooo0oDooooooooDoooon
gboboboooooboboboooooobobobboboobooooo NULLODOOOOOoDo
oo0o0ooooooooon

0000000 bf_getwritebuffer 00 getwritebufferprocO0UOOOOOOOOOODOO
oboboooooooobooboboboboooooooo NULLODOODOD

00000000 bf_getsegcount U0 getsegcountprocOOOODODOOOODODO NULLUO
00000000000 00oo00oo00oDoo00o0oo00ooooooDooooooooDooon
000 pyString Type O PyBuffer Type OOODOOOOOOOOOOOODOOOODOOOOO
oo0o0oooooooooogg

0000000 bf_getcharbuffer OO0 getcharbufferproc OO UOOODOOODOO
PyTypeObject 0O0DOOODODO tp_flags 00O OO0OPy TPFLAGS_HAVE_GETCHARBUFFER
oooooooooooooOoobOobOobDOoOoOoOoOO0DO0obOOobDOoOOobOOoOOOobOOoDbDOoDOoO
O00Db000b0bDbO0ODbDDbO0 pyType_HasFeature() DO0OOOD0ODOOOODODOOO
OO0D0O0000000D000000D00 bf_getcharbuffer 0 NULLOODDOOOO NULL
ooooo0odoboOoo s0OoOobOoOoOCobOUOOoODOOoOOOC0DbDUOoDODbDUOODOOOO
0000000000000 0 8000000000000 UOooDUooDDoOooDoooao
oooobooooOooboOooOooOooooDOobDOoDOO0bDO0bO0obOOoOoOoOooOUOoOoO0obOOoOoOobDOoDoOoo
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bf_getcharbuffer 0000 8000000000000 0O0O0O0O0DOOOOOOODOOOOO
ocoooooooooooOoOooooO “ocoobo”0OoO000000ooOoo0oo0o0O0oOoooooooboOon
oooboOoooo0oobOo0oooooooobooooboOoooDooo

OOO0: OO00O0OO0OO0O0ooO0O0 (character) DOOOOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0OOOOO
ooooooooooooNOOOOO0OONOOOOOOOOOOO0O0O0O0000000000000

Py TPFLAGS_HAVE_GETCHARBUFFER
O00O00000000000 bf_getcharbuffer0000000C0COOOOOOOOOOOOO
oo obbobobobbobbbtddddoooLDbL bbb bo
000000000 bf_getcharbuffer00000 NULLOOOOODOODOOODODOOODOO

Py_ssize_t (xgetreadbufferproc) (PyObject*self, Py_ssize_tsegment, void**ptrptr)
sptrptr 00 00O0O0O0OOOOOOOOOOOOO0OOOOO0O0O0O0O0O0O0O0O0O0O0OOOUOUOOd
00000000000 00D -10000000D0000 segment 00000000 0OODOOOOO
bf_getsegcount U0 U00O0O0O0O0O0O0ODOOOOOOOO0OOODODOOOOOOODOOOODOOO
OO0OO0O0OOO0Oo0ODO0ODDOOOO0OO0«ptrptr000C000OOODOOODDOODOOOOOOOOOO

Py_ssize_t (xgetwritebufferproc) (PyObject*self, Py_ssize_tsegment, void**ptrptr)
00000000000 000000000000 #«ptrptrd000000000OC0OO0DOOOOO
0o0odo0ooooo0oooopooo0UOoooo-10 -1000000DDOoOoOOODOoDOoDooOOO
oobbboooobobbioooubbbbo0Ud TypeError U0 segment OO DO DOOOOO
O0000O0O00O0O00OO0 systenError0000000O0OOOOOO

Py_ssize_t (*getsegcountproc) <Py0bject*self, Py_ssize_ t¥lenp)
0000000000000 000U0ooooooO.Olenpd NULLOOOODODODODOOODOOOOO
000000000000 (@oO0o0O0)0ooOdD «slenp0000D00OD0OODOOOOODOOOODOO
gooooOooOoooooooooo

Py_ssize_t (xgetcharbufferproc) (PyObject*self, Py_ssize_tsegment, const char **ptrptr)

O0OD0D0O segment OOODODOODO prper OOODODOODOOODOOOOOOODOODODOO -10

goooo

108 D00 0D0OO0OO0ODOOOOODOOOOODOOO

Python0 0000000000000 OOOOOOOOOOOOOOOOOOOOOOOOOOOOGO0O0 ¢
oooo»{@ooooooO0oooooooOooooooo)bo0o0oo0oO0ooOoO0oOooOo0oO0ooOoOooonoO
gooooooooooooooooooooooooOOoogog(@ooooooooO)ooooD (atomic
type) DO0O0OO00O0O0O0COOOO0ODOOOOOOO0OOOOOCOCOOOOODOOOOOOOOOOCOOOO
ocooooooboboooon

Co0o0O0oOo00O000DOC0c000000 tp_flagsOOOOODO Py _TPFLAGS_HAVE_GCOOODOOO
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000000 tp_traverseOQO0O0OO0OO0OO0O0O0O0O0O0DOO0O0OOCOOOOOOOODOOODOOOOOO
CO0O00O000000000000 tp_clear000000O0oOoO0oOOoOO0OOOOnO

Py TPFLAGS_HAVE_GC
gobobooooooooobooboboboobooboobobobobobobooooooDobDOoDbo
goboodooboboobooboboobuoobboobuoobbuooboobbooboo

gobooboobbooboobooobooboobbooboobbg:

1. 00000000000 PyObject_GC_New () OO0 PyObject_GC_NewVar () OOOO0O0OO
goooooag

2200000000CDOOCDODOODODOODODOOOOODOODODOODOOOODOODO
PyObject_GC_Track () DODOOO0OO0OO0OO0OO0OOO

TYPE* PyObject_GC_New (TYPE, PyTypeObject*type)
PyObject_New () DOOUOOOODO Py TPFLAGS_HAVE_GCUOOOOODUOOOOODODOOOOO
ooooa

TYPE* PyObject_GC_NewVar (TYPE, PyTypeObject*type, Py_ssize_tsize)
PyObject_NewVar () 000O000OOPy_TPFLAGS_HAVE_GCOOOOOOODOOOOOOOO
0000000 0OoD025000:00000000 size000 int00000D0OODOODOOO
00000 64bit000000D0O0O0OODOOOODODOOOOODOOOOODO

TYPE* PyObject_GC_Resize (TYPE, PyVarObject*op, Py_ssize_tnewsize)
PyObject_NewVar () 0000000000000 O0OO0O0COOOOOOODOOOODOOOOOOO
O00000000ooooOo NULLODOOOOO0O000025000:00000000 newsized
00 int000000000000000000e64bit0 00000000000 DO00O0O0O0OO0OO0
oooooo
void PyObject_GC_Track (PyO biect#op)
0000000000000 000o0o00o0oo0U0000o0o0oo0Do0U0U000 opOOOOOOOO
gboboobobboobbooobboooboboooobb oo bbb uoobbUoooo
0oo0oOoooo0o00oO0oooo000oo0oooo0oo0UU0oooOoDO0ooOoOoOU0DoOooOoOoOOoooon
tp_traverse0O00O0O0ODO0OODODODOODODOODOOOOOOOOOOOOCOOOOOODOOOOO

id _PyObject_GC_TRACK
vord Fyvbject B (PyObject*op)

PyObject_GC_Track () DO0OOO0DOOOO0OOOO0OOOOOODOCOOOCOOO
ooobooooobooobooooboooooooooooooooooobooooooog:

1.0D0000O0O0OD0ODO0O0ODO0O0ODOO0ODOOODOOOD0ODODOO PyObject_GC_UnTrack () 00000
gobobooooo

2. 00000000000 pyObject_GC_Del () 000O0ODOOODODOODDOO

void PyObject_GC_Del (void*op)
PyObject_GC_New () O PyObject_GC_NewVar () OOOOODODOOOOODOOOOOOOO
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void PyObject_GC_UnTrack (void*op)

00000o0ooo0ooooo0o00000ooDoOooOOU00U00D0ODOOOO0U0d epOOOOOOOO
0 PyObject_GC_Track () DO00OD0O0ODDODODODODODODODODODODODODODOODOODOO
00000000000 D0000000 (deallocator, tp_deallocO000O0)0O0 tp_traverse
gdddooooooooobobobbobobobobobbbobodddoooooooooboobDobobooo
goooOoOopoooooooo

void _PyObject_GC_UNTRACK (

PyObject*op)
PyObject_GC_UnTrack () 000000000000 OOOOOOOOOOOOOO

tp_traverseU0O0O0O0OO00OO0OD0OOO0ODOOOODOODOODOOODO:

int (*visitproc) (

PyObject*object, void*arg)
tp_traverse JOD0OOOO0OOOO0OO (visitor function) 000000000 O0OO0OOOOO

00000 object 00 tp_traverse0O0 00000000 arg00000000O000OPythonODO
oooooooobooooobooooooOobooOoobooOoboooOoOoooOoOoOoOoDbOOoOoOoOboOooboOoOooo
oooboooooo0oobooooooOooon

tp_traverseJO00O0O0O0O0OOOO0O0O0OOOOOOOO:

int (*traverseproc) (

PyObject*self, visitprocvisit, void*arg)
O00000000000000D00000O000 (traversal function) 00000000 self DOOOO

oobDoooooobDoobDboviseD0OO0ODOODOOOOO0OODOOOOOVvis#OOODOOO
ooooboobooboooboooobooo0oboobUobo0g argd OO0 vise O OO NULL
ooooboooboooooboooooboobooooveseOO0OOoDOOoO0OOoOooOOoOooOoOoOooOOn
gboboooooboobobobobooooogooobo

tp_traverseUJUOUOOO0OOO0O00O0OO0O0O0O py VISIT() UOOOOOOODOOOOOOOOOOO
O00D000O tp_traverseOOOD0O0OOOOvist OO0 g0 0D0000D0OOCOOOOOOODO:

void Py_VISIT (

PyObject*o)
00 o000 ag0000vVvise DOO0D0O0DD0O0O00000Vvisg OOODOOODOOOOOODOOO

ooo0b0OOoO000O0o0o0obO0O0000O000D0 tp_traverse0OOOO0O0OOOO0ODOOOOOO:

static int
my_traverse (Noddy =*self, visitproc visit, woid =xarg)
{

Py_VISIT (self->foo0);

Py_VISIT (self->bar);

return 0;

00000 24000.

tp_clear 00000 inquiryOODOODOODOOOOOCOOCOOOOOOOODO ANULLODOODOODOO
gooo

int (*inquiry) (

PyObject*self )
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oooooboooooooboooboooboooboboooooooooboooobooboobooooaon
ooooooboooobooooobooooOoobOOoOobobOoOobobOOoooOobOOoobOobObOOoboboOooon
ooooOooO0o0ooOoooOooUoooooOoooooooDooUoO0ooDoooOo (@ooooog
Py DECREF () O0O0OCOO0OO0O0O0O0O0O0OO)MIOOOOOOOODOOOOOO0OO0OOOODOOOOO
ooobooooboooobooobooooooboooobogon
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oo A

U4

>>> 0000000000000000000000 PythonOODOODODOODODODODOODOOOOO
oboboooooobooboobobo

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

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

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

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

argument (00)000O0OO00O0OO0O00O0OOO0ODOOO0ODOOOOOOOOODODDOOODOOOOOOOOO

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

cooboooooboooobooooooooooOoOooOooOoooOoOooboOooo

attribute (00)00O0O0O0OO0OO0OO0OO0O0O0O0OO0OO0OO0O0O0O0OOOOOOOOOOOOOOOOOOOOOOO
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ooobobd0«0000D0O000O0O000D0O0 oaO0D0O0OOO0OOO

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

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

oooooooooobodsOooooooooooo

class (000)0OO0O0OOOOUOOUOOOOODOOOOOODODOOOOOOOOOODOOODDOODOOOOODOO
coobooooboocooboooooooooobooooon

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

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

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

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

cooboooooboooboooooooooocOoOooOooOooobooOooooOoOoOooOoboOooboOoOooon
oooooooo

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

PEP3430000

CPython pythonorg 00000000 0OPython 000D 00000000000 O0OOO“CPython” 0000
OOOO0OO0O0O00 JythonO IronPython OO OO OOODOOODOOOOOOOOOOCOOOOCDODODOO
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http://www.python.org/~guido/
http://www.python.org/dev/peps/pep-0343
http://python.org
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decorator (000D00)0000000000OD0 ewrapper 0000000000000 DOO0OOOOOO

00000000000 0000000D0D00 classmethod() O staticmethod () OOOOOO

O000oo0o00oo0o00bo0o0oooOo0002000000000000000000
def f(...):

f = éé;ticmethod(f)

@staticmethod

def f(...):

000000000000 000003ddthe documentation for function definition 00 00000000

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

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

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

0000000000000 0000000000O0PerlO000O0O0O (hash)yDODOOOOODOO

docstring 0000000000000 0D0O0DDO0DDOODDOODDOODDOODDOOODDOOOODOOOOO

oooooooobocOoboobooooboooooboOo0o0oOoon0o0O _dee__O0OO0OOODOOOOO
oooooooboooooooooobooo:.oboboooooobobooboobo0oobooboboOoobooboOooobooon
coooocoooood

duck-typing OO0 0000000000000 O000000OODOODOOOOOOO00O0OO0O0O0OOO0O0OO

EAFP

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

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

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

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

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

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

0000000ooooo3000000000:0000000000000000O0O0O0O0DOO
ooooooooooOoooooo0b0iobOOO0OOO0OOOOOOOODODOOOOOOODOODOOO
OO0O0O0OO0O0O0OO0OO0OO0open)OOOOOODODODODOO

file-like object file object 0 O O

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

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

function (0 0)0ODOOODOOOOOOOOOOOOOODOOOOOOOODOOODOOOOOOOOOOOOOOO
0000000000 argument 0 methodDOODOD0O00O0OO

_future. 00DO0O0OU0O0OO0O0DOOUOOODOOOOOOOODOOOOOOODOOOOOOOOOOOO
ooooooooooobooo 117400000 200000000000000000O0ODOOO

from _ future import division

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

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

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

generator (0O OOO0OO)00000000OO0ODOOOOOOOOOOOOOOOOO returnO0O00O0ODOO
D00 for00000000 next () 000 100000000000000DOOO0O0O yieldOO
O0000OvyielddO0OOOOOOODOOODOOODOO(@MOOODDOOODOOOOwyDODOOO
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http://www.python.org/dev/peps/pep-0302
http://www.python.org/dev/peps/pep-0238
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0)O0O0O0O0O00000000000000000000000@O0000000000000000
goooooooo)ooooooooooooooooo

generatorexpression (000000 0)0000000DO0O0O0O0OOOOOODOOOODOOOOOODOOO
for000000O0DOOOODOCO if00000000DOO0O0O0DOOOOOOOOOOOOODOOOOd0
ooooDoOoooooooboooon:

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

GIL D0O0OD0OO0O00O0000000 (global interpreterlocky 0000000000

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

coooodoobooooboooooooOoOooOooOoOoooOoooooOoooOooOoooOooOoobooOooon
oooooooo GlLoooooooooooooooooooorrooooooooo GgILoOod
ooooo

ocoo“cooobocooooooroooooooo@ooooooooooooooooooOo)o
ooooooooooooooooooooboooooooooooooooooooOoooboooon
ooboooooooooboooooOooooOoocOoOoobooOoooooooobOOoOoOooOoboOooboOoOoonoon
oooooooooog

hashable (0O COO0OO0)00O00OO00 0OO0DOO0OODOO0OOOOODOOUOOUODDOUODOUOOODOO

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

cooooooooooboooooooOoOocOobOoOoOoOoOoboOoOoOoOobOOoOoOoOboOoOoDbOoOoOoon
oooboooooo

PythonOOOOOO (mmutableyDOOO0OD0ODOOODOOOOOOOO0OO0O0O0O0O0O0O0O0O0O0O0OO
ooobooobooooobooooobooOooobobooooDo

oooooooooooboooooOooooOoboOoOoooOoOoobooOooobooOoOoOoOoOoboOooboOoOoonoo
oooboooD id oooooog

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

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

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

importer 00 0000000000000 0O0O00O0OO finderO loader 000000000000OO0O

interactive (0O0)PythonOOOOOOODO0OOOOOODOOODOOOOOOOOOOOOOOOOOOO

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

interpreted Python 00 0 0000000000000 0000O00O0OO0OOOOOOOOO@OOOOON

ooobooooOoooOooooooOoOoOoDoOoDboO)b0ooOo0OooOO0OooOOooOOooooOooooo
gobooboobbooboobbooobooboobobooboobbooboobbooboon
goobooboboobobooboooboboobooboobbooboobbooboobboobOoo
OO00D0OO00D0OCO00DOO0O0D0OOOO0DOOO0n (nteractiveyCOODOOODOO

iterable (0O0OO0O0OO0OO0OOO0)00O0OD00OOOOOOOOOOOOOOO

iterator

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

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

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

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

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

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

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

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

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

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

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

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

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

loader 000000 0DO0O0OODODOOODOOload module() 000D00DOOO0ODOOOOODOODOO
OO0O0OOOO0OO0OOO PEP3020000D0DO0ODOOO

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

oooood

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

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

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

MRO method resolutionorder 0 00000000

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

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

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

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

nestedscope (000000 0UO0O0D)00UO0O0DUOODUOODUOODUOODUOODUDOODUDOOUOOOO
gboboooooooboobobobobobooooboobobobobobooooboobooboDbo
goobboooobboooobboobobbooobobbooobbbooobobooooobobo
gooboooboobooboboobooobobooboobbooboobboobooboobbooboo
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oooboooooooobooooooa

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

00000000 newstyle 00O O0O0O0OOO0O

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

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

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

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

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

O0000000000000 PythonicOODOOOOOOOODO

for piece in food:

print piece

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

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

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

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

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

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

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

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

virtual machine (COO0O0O0)00000000000000O0O0O0O00O0O0OPythonOOOODOODOOODOO
OOOOCCCOOOOOODOODOOOD0On (bytecodeyDooooog

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

00000000000 0000000 docs@pythonorg 0000000 0OCOOODOOOOOODOOO
goboooooooooboboboooooboooobooboboboboLooooobooboboboboo
goboobogoo

oooood:

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

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

0000000000 PythonOOOOOOODOOOOODO reporting-bugs 0000000000

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

B.1 PythonO OO OO0 OO0

OoooOoOPythonOOOOOOOOOOCOOOOODOCOOOOOOOOOOOOOOOOOODOOOOO
go0OO0C0O0O0 -0o000oOoDoOOOO0OOO0ODOO0OO0OO0OO0OO0OO0OOOCOCOOdocs@pythonorg0 0O OOOOO
coobooooooooooocoOoobooooon
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Aahz, Michael Abbott, Steve Alexander, Jim Ahlstrom, Fred Allen, A. Amoroso, Pehr Anderson, Oliver Andrich,
Jes O s Cea Avi O n, Manuel Balsera, Daniel Barclay, Chris Barker, Don Bashford, Anthony Baxter, Alexander
Belopolsky, Bennett Benson, Jonathan Black, Robin Boerdijk, Michal Bozon, Aaron Brancotti, Georg Brandl,
Keith Briggs, Ian Bruntlett, Lee Busby, Lorenzo M. Catucci, Carl Cerecke, Mauro Cicognini, Gilles Civario,
Mike Clarkson, Steve Clift, Dave Cole, Matthew Cowles, Jeremy Craven, Andrew Dalke, Ben Darnell, L. Peter
Deutsch, Robert Donohue, Fred L. Drake, Jr., Josip Dzolonga, Jeff Epler, Michael Ernst, Blame Andy Eskilsson,
Carey Evans, Martijn Faassen, Carl Feynman, Dan Finnie, Hern 0 n Mart 0 nez Foffani, Stefan Franke, Jim
Fulton, Peter Funk, Lele Gaifax, Matthew Gallagher, Ben Gertzfield, Nadim Ghaznavi, Jonathan Giddy, Shelley
Gooch, Nathaniel Gray, Grant Griffin, Thomas Guettler, Anders Hammarquist, Mark Hammond, Harald Hanche-
Olsen, Manus Hand, Gerhard H O ring, Travis B. Hartwell, Tim Hatch, Janko Hauser, Thomas Heller, Bernhard
Herzog, Magnus L. Hetland, Konrad Hinsen, Stefan Hoffmeister, Albert Hofkamp, Gregor Hoffleit, Steve Holden,
Thomas Holenstein, Gerrit Holl, Rob Hooft, Brian Hooper, Randall Hopper, Michael Hudson, Eric Huss, Jeremy
Hylton, Roger Irwin, Jack Jansen, Philip H. Jensen, Pedro Diaz Jimenez, Kent Johnson, Lucas de Jonge, Andreas
Jung, Robert Kern, Jim Kerr, Jan Kim, Greg Kochanski, Guido Kollerie, Peter A. Koren, Daniel Kozan, Andrew
M. Kuchling, Dave Kuhlman, Erno Kuusela, Ross Lagerwall, Thomas Lamb, Detlef Lannert, Piers Lauder, Glyph
Lefkowitz, Robert Lehmann, Marc-Andr O Lemburg, Ross Light, Ulf A. Lindgren, Everett Lipman, Mirko Liss,
Martin von L O wis, Fredrik Lundh, Jeff MacDonald, John Machin, Andrew MaclIntyre, Vladimir Marangozov,
Vincent Marchetti, Westley Mart 0 nez, Laura Matson, Daniel May, Rebecca McCreary, Doug Mennella, Paolo
Milani, Skip Montanaro, Paul Moore, Ross Moore, Sjoerd Mullender, Dale Nagata, Michal Nowikowski, Ng
Pheng Siong, Koray Oner, Tomas Oppelstrup, Denis S. Otkidach, Zooko O’Whielacronx, Shriphani Palakodety,
William Park, Joonas Paalasmaa, Harri Pasanen, Bo Peng, Tim Peters, Benjamin Peterson, Christopher Petrilli,
Justin D. Pettit, Chris Phoenix, Fran O ois Pinard, Paul Prescod, Eric S. Raymond, Edward K. Ream, Terry J.
Reedy, Sean Reifschneider, Bernhard Reiter, Armin Rigo, Wes Rishel, Armin Ronacher, Jim Roskind, Guido
van Rossum, Donald Wallace Rouse II, Mark Russell, Nick Russo, Chris Ryland, Constantina S., Hugh Sasse,
Bob Savage, Scott Schram, Neil Schemenauer, Barry Scott, Joakim Sernbrant, Justin Sheehy, Charlie Shepherd,
Michael Simcich, Ionel Simionescu, Michael Sloan, Gregory P. Smith, Roy Smith, Clay Spence, Nicholas Spies,
Tage Stabell-Kulo, Frank Stajano, Anthony Starks, Greg Stein, Peter Stoehr, Mark Summerfield, Reuben Sumner,
Kalle Svensson, Jim Tittsler, Ville Vainio, Martijn Vries, Charles G. Waldman, Greg Ward, Barry Warsaw, Corran
Webster, Glyn Webster, Bob Weiner, Eddy Welbourne, Jeff Wheeler, Mats Wichmann, Gerry Wiener, Timothy
Wild, Paul Winkler, Collin Winter, Blake Winton, Dan Wolfe, Steven Work, Thomas Wouters, Ka-Ping Yee, Rory
Yorke, Moshe Zadka, Milan Zamazal, Cheng Zhang.

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

C.1 Python O OO

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

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

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

gobooboobogooog

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

cooooooooooobobocooooono

good ggno d gd GPL OO

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

1.3-152 |12 1995-1999 | CNRI yes

1.6 152 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

2.0.1 2.0+1.6.1 | 2001 PSF yes
oooooooo
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http://www.python.org/psf/
http://www.opensource.org/
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0ocCl-0000000000

oooo oono O oo GPLOO
2.1.1 2.1+2.0.1 | 2001 PSF yes
22 2.1.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2.1 22 2002 PSF yes
222 2.2.1 2002 PSF yes
223 222 2002-2003 | PSF yes
23 222 2002-2003 | PSF yes
23.1 23 2002-2003 | PSF yes
232 23.1 2003 PSF yes
233 232 2003 PSF yes
234 233 2004 PSF yes
235 234 2005 PSF yes
24 23 2004 PSF yes
24.1 24 2005 PSF yes
242 24.1 2005 PSF yes
243 242 2006 PSF yes
244 243 2006 PSF yes
2.5 24 2006 PSF yes
2.5.1 25 2007 PSF yes
252 2.5.1 2008 PSF yes
253 252 2008 PSF yes
2.6 2.5 2008 PSF yes
2.6.1 2.6 2008 PSF yes
2.6.2 2.6.1 2009 PSF yes
2.6.3 2.6.2 2009 PSF yes
2.6.4 2.6.3 2010 PSF yes
2.7 2.6 2010 PSF yes

O00: OGPLOOODOOO0ODOOOOPythonD GPLOODOODODOOOOODODOOOOOODODODOPython
oooooooooo GpPLOO0O0O0O0O0O0O0DOOOCOCOOOO0O0OODOOOOOOO0OOOODOOOOOO0O0
Oo0o0oooGPLOC0O0O00O0OODOOOOOGPLOOODOOO0OOODOOOOOOOOOO Python O
coooooooboobooobooOoooooobooooOoOooOoOoooboOooon

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

PSF LICENSE AGREEMENT FOR PYTHON 2.7jal

1. This LICENSE AGREEMENT is between the Python Software Foundation (“PSF”), and the Individual or
Organization (‘“Licensee”) accessing and otherwise using Python 2.7jal software in source or binary form

and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby grants Licensee a nonexclu-
sive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare
derivative works, distribute, and otherwise use Python 2.7jal alone or in any derivative version, provided,
however, that PSF’s License Agreement and PSF’s notice of copyright, i.e., “Copyright O 2001-2010
Python Software Foundation; All Rights Reserved” are retained in Python 2.7jal alone or in any derivative

version prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or incorporates Python 2.7jal or any part
thereof, and wants to make the derivative work available to others as provided herein, then Licensee hereby

agrees to include in any such work a brief summary of the changes made to Python 2.7jal.

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

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

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

7. Nothing in this License Agreement shall be deemed to create any relationship of agency, partnership, or
joint venture between PSF and Licensee. This License Agreement does not grant permission to use PSF
trademarks or trade name in a trademark sense to endorse or promote products or services of Licensee, or

any third party.

8. By copying, installing or otherwise using Python 2.7jal, Licensee agrees to be bound by the terms and

conditions of this License Agreement.
BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0
BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com (“BeOpen”), having an office at 160 Saratoga
Avenue, Santa Clara, CA 95051, and the Individual or Organization (“Licensee”) accessing and otherwise

using this software in source or binary form and its associated documentation (“the Software”).
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2. Subject to the terms and conditions of this BeOpen Python License Agreement, BeOpen hereby grants

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

derivative version prepared by Licensee.

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

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

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

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT
OF USING, MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

. This License Agreement shall be governed by and interpreted in all respects by the law of the State of

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

sions granted on that web page.

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

conditions of this License Agreement.

CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

. This LICENSE AGREEMENT is between the Corporation for National Research Initiatives, having an

office at 1895 Preston White Drive, Reston, VA 20191 (“CNRI”), and the Individual or Organization (“Li-
censee”’) accessing and otherwise using Python 1.6.1 software in source or binary form and its associated

documentation.

. Subject to the terms and conditions of this License Agreement, CNRI hereby grants Licensee a nonexclu-

sive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare
derivative works, distribute, and otherwise use Python 1.6.1 alone or in any derivative version, provided,
however, that CNRI’s License Agreement and CNRI’s notice of copyright, i.e., “Copyright 0 1995-2001
Corporation for National Research Initiatives; All Rights Reserved” are retained in Python 1.6.1 alone
or in any derivative version prepared by Licensee. Alternately, in lieu of CNRI’s License Agreement,
Licensee may substitute the following text (omitting the quotes): ‘“Python 1.6.1 is made available sub-
ject to the terms and conditions in CNRI’s License Agreement. This Agreement together with Python

1.6.1 may be located on the Internet using the following unique, persistent identifier (known as a han-
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dle): 1895.22/1013. This Agreement may also be obtained from a proxy server on the Internet using the
following URL.: http://hdl.handle.net/1895.22/1013.”

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

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

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

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

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

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

sense to endorse or promote products or services of Licensee, or any third party.

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

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

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

written prior permission.

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

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software incor-

porated in the Python distribution.

C.3.1 Mersenne Twister

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

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

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

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

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

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

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

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

email: matumoto@math.keio.ac.jp

C.3.2 Sockets

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ‘‘AS IS’’ AND
GAI_ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE

ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE

FOR GAI_ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

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

SUCH DAMAGE.

C.3.3 Floating point exception control

The source for the fpect 1 module includes the following notice:
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/ Copyright (c) 1996. \
The Regents of the University of California.

All rights reserved.

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

copies of the supporting documentation for such software.

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

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that 1its wuse would not infringe
privately-owned rights. Reference herein to any specific commer-—
cial products, process, or service Dby trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply 1its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product

\  endorsement purposes. /

C.3.4 MD5 message digest algorithm

The source code for the md5 module contains the following notice:

Copyright (C) 1999, 2002 Aladdin Enterprises. All rights reserved.

This software is provided ’as-is’, without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

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

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

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

L. Peter Deutsch
ghost@aladdin.com

Independent implementation of MD5 (RFC 1321).

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

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

copyrighted.

The original and principal author of md5.h is L. Peter Deutsch
<ghost@aladdin.com>. Other authors are noted in the change history

that follows (in reverse chronological order):

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

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

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

1999-05-03 1lpd Original version.

C.3.5 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam

Rushing not be used in advertising or publicity pertaining to
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distribution of the software without specific, written prior

permission.

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

C.3.6 Cookie management

The Cookie module contains the following notice:

Copyright 2000 by Timothy O’Malley <timo@alum.mit.edu>
All Rights Reserved

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

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

pertaining to distribution of the software without specific, written

prior permission.

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

C.3.7 Profiling

The profile and pstats modules contain the following notice:

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

Permission to use, copy, modify, and distribute this Python software
and its associated documentation for any purpose (subject to the
restriction in the following sentence) without fee is hereby granted,

provided that the above copyright notice appears in all copies, and
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that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of InfoSeek not be used in
advertising or publicity pertaining to distribution of the software
without specific, written prior permission. This permission is
explicitly restricted to the copying and modification of the software
to remain in Python, compiled Python, or other languages (such as C)
wherein the modified or derived code is exclusively imported into a

Python module.

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

C.3.8 Execution tracing

The t race module contains the following notice:

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

Python 2.2 license.

Author: Zooko O’Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.
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C.3.9 UUencode and UUdecode functions

The uu module contains the following notice:

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.10 XML Remote Procedure Calls

The xm1lrpclib module contains the following notice:

The XML-RPC client interface is

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

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

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

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

C.3.11 test_epoll

The test_epoll contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3.12 Select kqueue

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

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

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
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notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

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

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

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

C.3.13 strtod and dtoa

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

and licensing notice:

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

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

*

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

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

* purpose without fee is hereby granted, provided that this entire notice
* 1is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

C.3.14 OpenSSL

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

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

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

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

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

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

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

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

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

* permission of the OpenSSL Project.

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

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

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ‘‘AS IS’’ AND ANY
* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
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* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

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

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

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

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

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

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

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

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

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

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

* the code are not to be removed.

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

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

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

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

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

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

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

* being used are not cryptographic related :-).

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

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

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

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ‘‘AS IS’’ AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

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

* SUCH DAMAGE.

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

* [including the GNU Public Licence.]

*/

C.3.15 expat

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

—--with-system-expat:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
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SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.16 libffi

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

——with-system—1ibffi:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ‘‘AS IS’’, WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.17 zlib

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

is too old to be used for the build:

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

This software is provided ’'as-is’, without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software

in a product, an acknowledgment in the product documentation would be
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appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

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

Jean—-loup Gailly Mark Adler

jloup@gzip.org madler@alumni.caltech.edu
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PyTypeObject.tp_traverse (C OO OO 0O0O), 180
PyTypeObject.tp_weaklist (C OO OO O0O), 189
PyTypeObject.tp_weaklistoffset (C OO 000 0O), 182
PyTZInfo_Check (CO O O), 138
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PyUnicode_AsASCIIString (C O 0O 0O), 102
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PyUnicode_AsUTF32String (CO 0O 0O), 98
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PyUnicode_DecodeUTF7Stateful (C O O O), 100
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PyUnicodeDecodeError_SetEnd (C O O O), 30
PyUnicodeDecodeError_SetReason (C 0 0 O), 30
PyUnicodeDecodeError_SetStart (C O O O), 29
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PyUnicodeTranslateError_GetObject (C 0 0 O), 29
PyUnicodeTranslateError_GetReason (C O 0 O), 30
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rexec
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path, module, 11, 143, 145
sequence, 211
goooood,ss
set
oooooo, 139
set_all(), 7
setcheckinterval() (in module sys), 148, 156
setvbuf(), 126
SIGINT, 28
signal
ooooo,28
slice, 212
SliceType (in module types), 130
softspace (file attribute), 127
special method, 212
statement, 212
staticmethod
oooooa, 168
stderr (in module sys), 154
stdin (in module sys), 154
stdout (in module sys), 154
str
oooooog,s?
strerror(), 26

string

gooooo, 84
StringType (in module types), 85
sum_list(), 8
sum_sequence(), 8, 10
sys

ooooao, 11,143,154
SystemError (built-in exception), 128

thread
goooo, 150
tp_as_mapping (COO0O00O0O0O), 176
tp_as_number (COOOOOO), 175
tp_as_sequence (COODOODODO), 176
traverseproc (CO OO O 0O), 196
triple-quoted string, 212
tuple
gooooo,114
gooooo,es,118
TupleType (in module types), 114
type, 212
oooooo,4,73
oooooo,60
TypeType (in module types), 73

ULONG_MAX, 79
unicode
ogooooag,s7

version (in module sys), 146
view, 212

virtual machine, 212
visitproc (C O OO O0O), 196

Zen of Python, 212

gooooo
buffer, 107
bytearray, 83
Capsule, 132
class, 122
CObject, 134
code, 142
complex number, 81
dictionary, 118
file, 125
floating point, 80
frozenset, 139
function, 122
instance, 122
integer, 75
list, 116
long integer, 77
mapping, 118
method, 124
module, 127
None, 74
numeric, 75
sequence, 83
set, 139
string, 84
tuple, 114
type, 4, 73

oooo
exec_prefix, 4
PATH, 11
prefix, 4
PYTHONDUMPREFS, 172
PYTHONHOME, 11, 12, 147

246

od



Python/CAPI D 0000000 OOO,0000 2.7jal

PYTHONPATH, 11, 12
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__import__, 36
abs, 62
apply, 58, 59
bytes, 57
classmethod, 168
cmp, 57
coerce, 64
compile, 37
divmod, 62
float, 65
hash, 59, 176
int, 65
len, 60, 66, 69, 116, 120, 141
long, 65
pow, 62, 64
reload, 36
repr, 57, 175
staticmethod, 168
str, 57
tuple, 68, 118
type, 60
unicode, 57
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__builtin__, 11, 143, 154
__main__, 11, 143, 154
exceptions, 11
ihooks, 36
rexec, 36
signal, 28
sys, 11, 143, 154
thread, 150
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