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PythonO0OOO0O0O0O0O00O0COOCCOOODOOOOOOO (Application Programmer’s Interface, API) O O Python
ooo0o0oooooO0o00ooooO0o00ooooOO00CoOC++ 0000000 DOOOO0ODOoOO API
000 C+ 00000000000 0DO0DO00C0O00OO0ODOU0OODODO Python/CAPIODOODO
0000000000 000000000000 Python/CAPIODODOOOOOOOODODOOOO OOO
0000 (extentionmodule) 00000 PythonOOOOOOOOOCOO CcOOOODOOODOOOOODOOO
0000000000000 o000oo0oooooooooOn PythonOOOOO (component) 00000
00000000;000000000000000000000000 PythonOOOOO (embedding) O O
goog

000000000000 000O0O0000000000000 (cookbook)y’ 000 O0O0OOODOODOOO
gobooooooooooooobooooobooOooboOooooooooooooOooooOoboOooDboboOooon
OPythonOOOOOOOPython 0O OO0O0O0O0O0D0O0O00O0O0O0OO0O0DODOOO0ODOOOOOOODOOO
oobooooood

OO0 APIO0OO0OPython 0000000000000 0O0O0O0O0O00O0O0O0O0O0O0;00000PythonO0O
goboooobooooobooooobooooobooOoobooobooooooooooOooooOoDOoOooboboOooon
ooooooo0OPython0O0O0O0O0O0D0O0OOOOOODOOOOOOOOOOODOOODODODODODOOOOO
ooboooboooobooooboooo

11 0000000000

Python/CAPIOOOOOOOOOOOOOOOO0DOOO0O0DOOO0OO0O0DO0O0O00O0O0000O0O000O:

#include "Python.h"

0000000000000 obbOodoggdn: <stdio.h>, <string.h>, <errno.
h>, <limits.h>, <assert.h>,<stdlib.h>0O (0O0OO0OO0OO0)0O0OOOODOOOO

O0: D0D0OO0OO0O00O00Python OO ODO0OOOUOOODOOOUOODODOOOOOODODODOOOOOOO
gbobobo python.h O OO0 ODOO0OO0OO0OOOOOOOOODOOOODOODODOOOOOOOO
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PythonhOOOOOOODOOOOOO0OOOOOOOO (PythonhOOOOODOODOOOOOOOOODOODO
ooooO0)ooooocooopyO0O0O0 Ppy0OO0OO0OO0O0PyOOOOOOO PythonOOOOOOOODO
gobooooooooooooobooooboooobooooboooooooooobOooooDoOooDbboOoon
oooon

O0:APID0D0O0O0Py0d Py0O0O0O0DO00ODO0ODO0ODOO0OOOOOOOOODOODOOODOOOO
goOoo0oobDO0DO0oO0oCbO0ODDOO0OO pythonOOOODOODOOOODODOOOOOOODOOO
gogbobooboobboobooboboobd

00000000000 Python 00 OO0ODOOODODOOODOO Unix 00O prefix/include/
pythonversion/ 00 0O execprefix/include/pythonversion/ 0000000 prefix O
execprefix 0 Python OO0 0O00O00O0 configure D0 DD O0OODO0ODOOOOOOOOO ver-
sion 0 sys.version[:3] 0000000 WindowsOODOODOODO prefix/includeODOOOOOO
prefix 000000000000 0O0O0O0OO0OOOOOODOODO

000000O00000000000000000000000@O0000000000000)000
0000000000000000000000000000000000O0O0O000O0000000OO
#include <pythonX.Y/Python.h>D0D0D0O0DD0D O00O0DOD ;prefix00000000000O0O
000000000 execprefix 0000000000000 0000000000OO0OOOOOOOO
00000000000000000000000000000000000

APIDO0OD0 COOO0OOOOOOODOOOD0ODO0O000000N0N000O0O00OOOd extern "C"O0OO
gopboooboo0ooCc+~+0o0oo0ooooooooo C+0O0 APIODOOODDODOODOOODOOO

1.2 0000000000000 0O0OOO

Python/C APIO O OO Pyobject+000000000000000000000000000 Python OO
000000000000 (opaque) D000 OO0O0O0O0O0O0O0O0O Python D OO OOO D Python OO OO
00000000000 (O0000000000 (scoperule)J0000)00000000000000
00 Python 0O0OO0OO0O0OOOD heap) J0O0DO0O0D0: 00000 Pyobject 000000000000
00 (automatic) 10000000 (static) 000000000000 Pyobject+«0000000000C0
0000000000000000000000;0000000000000 (deallocate) 00000000
0000000000 PyTypeObject 000000000 DOO

000 PythonOODOOOOODO (Python DO OODOO)O (type) D0 DO OO OO (reference count) D000
joodo0o0o0odoOOooDOooO0oo0ooodDOO0o00oo00bO0ooDO0oDo0ooOO0 @WooooOO0obOOooDOooDoo
0000000, 000000000D0ypesO0DO0OO0O0OO0ODO)0DO000ODOODOODOODOODODOODOOO
000000000000 00000000000000000000000;000040 PyList_Check(a)
00 «000000000000 PythonODOOOOODO(MDODOO0ODOOOO)0OODOOOODO

1.21 000000

0ooDooooooo(@oOoo0oo0oo0oD)00oDo00oo0ooO00DoOooooDoooooooon
go;00boboooobooobooboooooboboooooboboboooboboooboboDbOooboon
gooodooodooooooUdUoooooo0oooDodUooo(UuUuooooo)ycoooooooo
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oooocooOooooooOoOoOooooOo0o0ooooO00o0oooO0O00oDoOooO0o0obooOo0nO0n
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
gobooooooooooooobooooboooobooooboooooooooobOooooDoOooDbboOoon
ooooooooooooooOoooOOooO0oOoOooOOoObOOOOoOOOOOOoOOO@OObObOoOoooon
000000000000000oo0oo0ooooo0;, 000000000 000007000)

gobooboobobOooboboboobobbobOoob0obDOo0obUn Py INCREF () DODOODODO
0001000000000 Py DECREF ()0 10000000000 Py DECREF () 00000 incref 0
gooobobbo0ooobbboodoo pypECREF () DO0ODOOOODODOOOOOODODDOOOOOOO
00000000000 000C00D00O0000 (deallocator) D O000OD0OO0DOOOOOOOOODOOOO
goooodgooooboobobooboooddooooooboboobbbbbbooooobDbobbbboo
000000000000000O (compoundobject) 000000 ODODODOODOOOOOOOOOOODOO
goo0ooo0ooooo0ooooooooo0oooo0ooooo0oooo0OooooOogn (finalize)
gobgoboobooooobooobobotbooboobooboo,oboobooboobbUobbOon
(sizeof (Py_ssize_t) >= sizeof(void+) 0O000000)0000O0O000O0OOCOOOODOODO
goooboobobooooooooobooboboboboboooobooobobobobobobobooboo
gooogoogd

gobodoobooooboooooooooboooobooooooooooooooooooooboOoon
ooboooobooooooooooboooooOooOooboOooobooOooboooooOooOoOooOOoOooboboOoon
goooooooooooUooooo0 looogoooooooooDooooooogoo 1ooooo
gobooooboooobooooooOooOoooOOo0oobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOoOoOoDbboOonon
gobooooooooooooobooboooobooboooboooooooooooooObooooDoOboOooDboboOoon
gobodooobooooboooooooOooobooOooboOoobooooooooooOooOoOoOOoOooboOooon
gboboobooooboooooooboobooooooboboooobooboooobDobOobOoooooDoOon
0000000000000 000000000Python0 000000000 DOODOOODO COOOOO
gooooooooooooooo;0obo0oooOoob0oOo0oOoOo0oO0obOOoOobOOoOobOboOobObOOobOOoOobooboOon
ooo

goboooobooooboooooooOoooOooOoobOo0oOobooOooboOoOoooOOoOoOoOOoOoobboOoon
gooooooooooboooobooboooooo0ooboooboOooooooOooooboboobDboooooD
gobooooboooobooooooOooOoooOOo0oobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOoOoOoDbboOonon
0000o0ooooooo000oooooooo0o00oooooD pythonOOO0OOOOOOOOOOOOO
uoo0;py DECREF () 00000O00O0O0O0O0OO0O0OOCOOOCOO0OOO0DOOOOCOOOOODOOOO
goboooboooobooobooono

00000000000000000O000000000 (0000 PyObject., PyNumber.,
PySequence_, 000 PyMapping. 000000)00000000000000000000000
0000000000000 00000000000000000000000000 Py_DECREF() 00
00000000000;0000000000000000000000

gboooobogn

Python/CAPIO DD ODOUODOUOOOCOOODOOOOOOCOOOODOOODO ODOOOOO (ownership of
references) 10 00 0000000DOOOO0ODOOO00OOOOO0ODOOOODODODOOODOOOOODOOOO
0oooo(@oo000Doo00oooo0oooooDooooooO)YD0oooo ’00”000o000o0n

12. 000000000000 OOOOO 5



The Python/C API, 0000 2.7.17

O000Q0oOoooo Py DECREF () 0000000000000 O0OOO0OOOOOOODODOCOOODODODOO
000000000 000oo0000000o00000DODOLOO0D000D0O0O000DOO Py DECREF () O
Py XDECREF () 000000 decref 010D 0DO00O00O0 —OO00OD0O0ODODO(@MOODOODOODOOOO
goo)oooooooooOoOoOOCOOOO0OOO0OU0UO0UUOODUDODUDODODODOOoOoOoDODODOOOO DODOO
00 (mewreference) 0000000000000 0O0ODODODOODOOOOOOOOO OOO (borrow) O
000000000000 oooooooooooooo

ggooboooobobooobbooobboobobbooobbboobbooobbooobbooobb:o
0000000o0ooopooooooo (steal) 00 0DO0ODOO0OCCOOOO0OO0OOO0OOOOOD OOOODOO
ggbobooobooboboobooboobobooboobbooboobobooboobbooboboobo
gooooon

guoodoooooooobboboooos,oboobobobbbbbbouououdgd pyList_SetItem() U
PyTuple_SetItem() 000000000 O0ODOOO0ODOODOODOODOOODOOODOO@OODOOO
goooooooooOoOooooooOooooonYoooooooUOOooOoUooOoOooOoooOooDooo
gooooobooboooboobooobooboobDbooboobbooboobbooboobo
o0o;0000 (1, 2, "three") OODOOOOOOOODOOODOOOCOOOOODOOOC(M@MOOOOO
00poDoO00ooooooooOo,0opbo0oooogooooon):

PyObject =xt;

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 () OOO0O0O0OO0O0O0O0O0OO0O PyTuple SetItem() 000000000
gobooooooobobboooooobb oo bbbooo0uobbUun Py INCREF () ODOO
dooo0oOoOooooobooOobooooog

00000 pyTupleSetItem() 000000000 0ODODOOOO OO0 ODOOO;000000000
00000000 pySequence_SetItem () PyObject_SetItem() 00000000000 0OOO0O
OdoobooobooooboobooonobooobOoung pyTuple SetItem() OOOOOODOOONO

goob0b0obO0ob0o0oobo0obo0obOgD pyList.New() O PyList_.SetItem()OO0O0OO0O

gogoooobooboooooboobooobooboobbooboob bbb booboob o
gopo0oOoobboOonb pyBuildvalue () UOODDOO0OO0OOOODOOO0ODOOOO0ODOOOODOOOODOOO
formatstring 00000000 COO00O000O00O0O00O0O0O0DOODODOODODODODOODODOODOOOOO
gopboooooOoOo(@oooooooboooooooon):

PyObject =tuple, =*list;

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

gboboboboboboboobooobooboobooooboobobObd pyObject_SetIitem() OO0
gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
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ooocooooooooooo”)O0o0o0ooo0o0oo0o0oooO00ooo0o0o0ooOooooooOoDo0OOn
gobboooboooooooooboooboooooooooono:

int
set_all (PyObject *target, PyObject *item)
{

int i, n;

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

return 0;

gobodoooOoOoO0OoOoooOoDOOoO00ODOOoO0U0DOU0U0bOO0UbOOOoUOoDOOoOoO0ODODOOOoDOoOOn
000000000 00ooo0oooo0oDo00oDo00o0oo00ooo0ooooooooooDoooon
g0ooobooOooO0OooOobDOo0oOo0oO0OdbOoO0D:0cO0DOo00O00O0DObOODOOOObOOODn (on
thefly) 00 DO00O0O00ODO0OOCOO0ODOODO0OOOOOOOO0OOODO0ODDODOOOODODODODOOODOO
000000 PyObject_GetItem() Ol PySequence GetItem () 000000000000 OOOOO
gdood0ooo0o00ooo00oDoO00ooOo@UoUoooooopooooooooHo

gobooooboooobooooooOooOooOOo0oOobOOo0oobooooooOooooOoooOooOOoOooboOooon
000 —00oooooooc oboo(@ooboOooooooboooooooo)0 DoDooobooooo
O0/D000 pPyList-GetItem()ODODOODOOODOOOOODOOOOOOOODOOOODOOOOO
0 —00O00OO0OOO0OO0O0OO0000 pysequenceGetItem()(@OOOOOOOOOOOOOOODODOODO
O)ooooooooooooooooobooooooooooboooDo

gd0o0o0boobO0obOO0oboO0ooO0ooO0ooO0o00obO0oo0ooo0oboooo0obOobDO0obOOobOOoDO0obOOobOOooOno
0;000 PyList GetItem()ODOOOOOOOOOOO PySequence_GetItem()OOOOO4odaoad

long
sum_list (PyObject x1list)
{
int i, n;
long total = 0;
PyObject xitem;

n = PyList_Size(list);
if (n < 0)
return -1; /+ Not a list #*/

(Jooooooo)

12. 000000000000 OOOOO 7
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(Cooooooooo)

for (i = 0; 1 < n; i++) {
item = PyList_GetItem(list, 1i); /# Can't fail =/
if (!PyInt_Check(item)) continue; /% Skip non-integers #*/
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; /+ Has no length =/
for (i = 0; 1 < n; i++) {
item = PySequence_GetItem(sequence, 1);
if (item == NULL)
return -1; /# Not a sequence, or other failure x/
if (PyInt_Check (item))
total += PyInt_AsLong(item);
Py_DECREF (item); /# Discard reference ownership #*/
}

return total;

1.22 O

Python/CAPIOOOOOOOOODODOOCOOOOO Pyobject0000000O0DOOCOO;00000
int, long,double, 000 char~ 00000000 COOOOOOOODOOOOOOOOOOOOOOO
goooobooobgooooboboooboboooooobobooboooboboooboboboboobOoDOon
goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
goobooboboobooooo

1.3 00

Python 0O ODOOO0OODOO0OODOO0ODOO0ODOOODOO0ODOOODOOOOOOO;DDODO0O0ODOO
goooboboboboooooooogooboboboboooobooboobooboboboboboboooo
gogbboooboobboobooboooboobooobooboobobooboobboobo

00000 CO00000O0000o0O0O0000000000000000000000 Python/CAPIOOO
gbooboooooobobooooooooooooobobooooobooboooobDOobOobOoOoobooDbOon
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
0000000 (errorindicator) 0000000000000 COO0O0O0ODOOOOO0O0OOOOCOOOOO
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ooooo0o0OO0 NULLO -1000000000000D0D000O0000000OC00O0/0000000
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
00000 pyErr Occurred() 000000000000 OODOOODOOODOOODOODOOODOOOO
goboooboooooood

00000000 (exceptionstate) 10D DI OODODOOOODOOOOOO (per-thread storage) D O 0 00O
ooo@oooooooo0oooooo0oooooUoooOooooOoooDoOooOoooooooD)O
goooobooooboooobooboo:-bbooboobbbbooboobbooooboooboo
PyErr Occurred() 000000000000 O00O0OC:0000000000000000O000O00OCO
00DO0O0O0D0OO0O00D00O (borrowedreference) 000000 O0O0OOO0O NULLOOOOOODOOOOO
o0o0oooo0ooooooo: pyErr SetString() 0000000000000 @OO0O0O0O0OOO
000)00000000000000 pPyErrClear() 000000000000 DOOOOO

ooooOoopDOdoO0oo30o0oooo0:0Dgo0oo0oooUUooooUooooooUoooo
0{@IOCO000o0obDOO NULLODOOCOOO)) ODODOO0OO PythonOOODOODOO sys.exc_type,
sys.excvalue, 000 sys.exc_traceback 00000000 00;00000 CO PythonO OO
0000000000000 oUOO0: Python 0O OOUOO0OODOOOOOOOPythonO try ... except O
jdooooooooooooooooo copoooooooooooooooDooooDooooon
sys.exctype U0 0000000 0ODOCOOOO PythonOOOOO0OOOOOODOCOOOOODOODOOO
0000000000000 oooooooooooooo

Python 1.5 000 0OPython 00000 0000000000000 OOOOOOOOO0OOOOOOOOOO
0000000000 sys.excinfo() 0000000000000 0000O0O0O00O00O PythonODODOO
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
00000000000 (semantics) 00 000000000000 DOOOCOOO0OO0DODOOOOOOOO
gogoooobooboooooboobooobooboobbooboob bbb booboob o
goooboobobobooooooooooboobobobooooooooboobooboboboboboooo
ggoobooobbooobb,bbooobboooobbooobbooobbooobbbooobobo
gooboboboboooooooboboboboooooog

goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
goooboboboboooooooobogobobobobooooobooooooobobobobobooooon
ggboobooobooboboobobooboobbooboobbooboobbooboobbobboobo
goooooooooboooboobbo b —0bboobboobUoobboobboobo
goobobobooooooboobobobobooooooboobobobobobooobooo

goboooooboobODD sumesequence () DO000O000ODOO0ODODOO0ODOOODOOOOO
gooobooboboboooooooooboobobobobooboboobooboDobDobobobobobooo
0000000000 PythonODOOODO0O0O0DODO0ODODOO0ODDOOOOOOOO PythonOOOOOOOO:

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

1.3. 00O 9
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ooooooooOooo coooooooooon:

int
incr_item (PyObject =xdict, PyObject xkey)
{
/% Objects all initialized to NULL for Py _XDECREF */
PyObject xitem = NULL, =xconst_one = NULL, *incremented_item = NULL;

int rv = -1; /% Return value initialized to -1 (failure) =/

item = PyObject_GetItem(dict, key);
if (item == NULL) {
/+ Handle KeyError only: #*/
if (!PyErr_ExceptionMatches (PyExc_KeyError))

goto error;

/+ Clear the error and use zero: */
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; /+ Success =/

/+ Continue with cleanup code */

error:
/* Cleanup code, shared by success and failure path #*/

/+ Use Py_XDECREF () to ignore NULL references */
Py_XDECREF (item) ;

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item) ;

return rv; /+ -1 for error, 0 for success x*/

gopboOoobo CchO gotoOooOoOoOoOoDOOODOOOODOOO!ODOOOOODOOOOODOOOO
00 PyErr ExceptionMatches () OO0 PyErr Clear () 00 0O0O0O0OO0OOOOOOOODODOOOO
o0o0oo0ooOoooOoboOoNULLOODOODODOOO0OO0ODO00O0ODO Py xpECREF () ODDOOOODO
gopDoO0o0oO@Uobob0 'x'00o000oDOo00oo00ooO; Py DECREF () O NULLODODOOODO
oooooooooo)oooooooOoooooooooo0ooooooooOooooooDoO NULLDO
goooooooooOo,oooboboogoooogooboooOoDbo0o00 ~-1(oo)obbgobooogooo
JooDoooooo0ooooooooooooD o(O)yoooooog

10 0100000
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1.4 Python OO OO0

Python 000000000000 O0OD(OOO0DDOO0ODOOOOOOOOOO)DODDOODDODODODDOODODOO
O000OC0OoOoOoOoPythonODODODODOOOOOOO (initialization) DO OO0 00000 OO OO (finalization)
gooooodoobooobooooboooobooboboooboooooa

O0000o0b0O00obObo0O0noog py-Initialize() OO00O0OO0OO0OOODOOODOOOOOOOODOOO
0ooo0oboobooboobobidOgnDb _builtin, _main_, sys,exceptions00O0OOOOO0O
00000000000 (sys.path)DOOOOODOODO

Py Initialize() ODO0O0 "00000000000DOO” (script argument list, sys.argv 00 0O)
0000000000000 U00oDU00ODO PythonODOODODOOOOODO Py.-Initialize() OO0
PySys_SetArgvEx (argc, argv, updatepath) 0000000 O0OOOO0OOO0OO0OOOOOOOOO

00000000000 (@O UnixD Windows0OOOOOOOOOOOOOOOO)Py-Initialize()
0000 PythonOOOOO0O0O0O0OOCOOO00O0O0O0ODOOO0O0O0O0OO PythonOODOOOQOO Python
gobooobooooboooooooooboooobooooooooooooooooooooobooOoon
o00o0ooooocooOoO0oooooOCocOo@ooOb0 pATH)OOO0OOODO pythonOOOOOOOOOO
J0000Db0000000000DbO00000O00O000000 1ib/pythonx.YyOODOODOOOODO
goboooooon

0000 PythonOOOOO /usr/local/bin/python 00000000000 Py-Tnitialize() O
000000 /usr/local/lib/pythonXx.YOOOOOOOODOOODO(@CMOODOODOOODO OO
0000 (fallback)’ 0000000000 0O0O0O pythonO PATHOODOOOODOODODOOOOO)ODOOO
PYTHONHOME OO OOOOODOOODOOO0OOOODOOOOO pYTHONPATHODOOODOOOODOODO
gdboo0ooooo0ooooUoooooooooooodg

ooobODb0OooobbbO0ooO0oDbbOO0OO0O pPyInitialize() O 0 0 OO OO
Py_SetProgramName (file) 0000 O00O0OOODODOOOOOOOO0OOOOOOOOOOOO
gobooob0o0ob000Db00 pYTHONHOME DD OODOOOODODODOODOOODOODOODO
gopo0oOdo0 pYTHONPATHO OO ODOODODOOODOODOODOODODDOODOOODOODOOO
0000000o0o0oobob0o00dOgd Py.-GetPath(),Py_-GetPrefix (), Py.GetExecPrefix(),000
Py _GetProgramFullPath () 000000000 DODOODODO(@ODOOOO Modules/getpath.c
oopDoooooo)o

goo0o pythond "OO00O0O0O0”0000CO0OCOODOODOOOOODOOOOODOOOOORUOOODOO
00000000Do (startover) 000 (Py-Initialize() O0O0O0O0OO0OOOO0O0)O0ODOOOOO
0000000000 000o0oU0DOoUO0O PythonOOOODOOUOOOPYthonOOOOOOOOOOODO
gbooboobobobobofon pyFinalize()OUOOODOODOOOOOOOOODOOOOOCOOO
Py IsInitialized() OOPythonOODOOOOOOOOOOOOOOOOOOOOODODODODODOODOOO
000000000000 O000000000 Py Finalize() O PythonOOOOOOOOOOOOOO
gooobob ooooboooob booobbbooobobbooobobooobbbooobbooobbo
goobobobobooooobooboboobo
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1.5 00000000 (Debugging Builds)

00000000000 0o000o0Do00o0D0o00D00000D000o0000D0o0o0O0O00 Python
gobooooooboobooboobooboboobooboboboboobDooboboOoboobbOoon
gogboooobooboobobooboobboon

Python DO O0OODOOOOOUOOUOOOOCOOOOPython OO ODOO (source distribution) 0 00 Misc/
SpecialBuilds.txt UUO0OOOO0OO0OO0OOOO0ODOOODOOODOODOODOODLOODLOODLOODO
o0ooU0o0oO0oU0oO0oOoUo0LOOoUO0OO0oU0DO0O00O0Oo00O0O0OoDOUOOoOooUoO
ggoobooobooboo

gooooob pybDEBUGOOOOOOOOO0OODOOCOOOO0OOO0OODOOODOOCOOOCODOOOO
O Python ODOOOOO Unix 000 ./configure JO0O0O00O0 --with-pydebug 000000000
Py DERUGUOODOOOOOODOOOOODOOOO PythonOOOOOO DEBUGHOIOOOOOODO Unix
oob0000 pyDEBUGHOOOOOOOODOOOODOOOODOCOOODOOOO

00000000000 0o00U00o0o000oo0O0DU0oooOooooooooon:
e objectallocator 0O OO OOOOOOO
0000000000000 0ODOOOOOO

e JO0D0b0O0ODLOODDOODUOODLDbDOODOUOODOUDODDOUOODbOUODDbDOOD

OO0 (dic) OO0 (set) DODDODOODODODOOODODO assertion D 0000000 OOOODOOOO0O
testcapi() 00000OO0OOOOOO

gobooboobbooboobbooboon

- J0000O0COODOCOOOCOOODOOOOOOOOOOCOOODOOOOOOOODOOOODOOOO
oooobooooooon

- 0000000000000 000O0O0 VMmuntime JOOOOOOO

s J000OD00ODO (memoryarena) 000 0O0ODOOOOOOO

thread 000 00000000O0O0O0O0OO.
goboooboooooooooooOooobooOooono

Py TRACEREFSOUOO0OO0OO0O0OO0OO0OOOO0OOOOOOO0O0O0O0O0DO0O0 pyobjectOOD0OODOODOODOO
0000000000000 000o0000DOo0U000ooOO000oOoOUOUOOoOoooOUOon (allocation)
gooooooooooooooo00oo0U0ooOoU0DOoU0DODoUoOoOU0OOoOOD (obooooooooo
000o0DO00O0o00O0o0O0DbOO00O0O0O00ODO00O00D)Py-TRACERREFSO Py DEBUGOHOOODOODO
goooooboobo

000000000000 0OPythonO0OOOOO (source distribution) d 0 0 Misc/SpecialBuilds.txt
gooooboooon
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020

Jooobooon

00o00d00o00o0o0D0o0o0oU0ooU0ooUoD python0O00O00O0OO0OO0OOODOOODODOOODOOO
gooboboboooooooobobobooboo

Jooo0oooooDoooooooDoo0oDoooDoooDoDoooDoooo0ooDooooonan
Py eval_input 00 Py_file_input O Py_single_ input 00O 0O0O0OO0OOOOOOOOOOOOOO
goooobobooooon

goo0oooooooboo rItE<sg0oo0oo0o0oo0oooooboobobobobobobooooon
001000000 cCodboood rFrIlE0O000DOO0OODOOO0OODOOOOODODODOODODODOODOOOODn
000 @UUoO)Windows 0000000000 DOOOO0OO0ODOOOOOOOOOOOOOOOOOOO
00000 FILE~O0OCOC Python OO ODOO0ODOOOOOOOOOOODOODOOCOODOOODOOOOO
goobooobooboooobooboobboobuoobboobobuooboo

int Py Main (intargc, char**argv)
O0O00oooodooooooooooodpbpythonD 00000000 O0ODOOOOOODOOOOO
OO00O0O0O000O00 argeO argv000 COOODODOO mein() OO0OOOOOODOODOOO
0000ooo0ooooooDoooooooooooooooooooooooooooooon @
gdooooOoQoOoOoOoO0OO0OO0OO0OOUO0UOUOoUUOOO)Y OO0 OOD (DooOoo
O00)0OOoUOoDoDOoUODOOoO oOOUODOOUODOUDOUOD 10DOO0OOO0OOOO PythonO OO
goooOoOoOoOoOoOoO0O0O00obD 2000000

Py InspectFlagOUOO0O0O0O00O0O0O0O0O0O00DO0O systemExitUOOOOOOOOOOODOOO
l00000000000D0D exitOOOOOOoOoOoOooooooo

int PyRun_AnyFile (FILE*fp, const char*filename)
000 PyRunAnyFileExFlags () O closeit 0 000 flags O NULLOODOOOOOODOO
goooooad

int PyRun_AnyFileFlags (FILE*fp, const char*filename, PyCompilerFlags*flags)
000 PyRun AnyFileExFlags () O closeit0 00000000000 O0OOOOODOO

int PyRun _AnyFileEx (FILE*fp, const char*filename, intcloseit)
000 PyRun AnyFileExFlags () O flagsO NULLOODOOODOOOOODOOODOOOOODO

int PyRun _AnyFileExFlags (FILE*fp, const char*filename, intcloseit, PyCompilerFlags*flags)
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/p0000000O0@COOOO0OOO0O0OCODOO000 UnixOOOO)OOOOOOOODOOO
000000000000 pPyRun_-InteractiveLoop () 000000000000 O0O00O00OO
PyRun_SimpleFile () 000000000 filename D NULLOOODOOOOODOOOOOOOO
"eeet 000000

int PyRun_SimpleString (const char*command)
000 PyRun.SimpleStringFlags () O PyCompilerFlags* 0 NULLO OO OOOOODOOO
goooood

int PyRun_SimpleStringFlags (const char*command, PyCompilerFlags*flags)
_main__ 00000000 flagsDOODO command 00000 Python OO0 0OODOODOODOOO
_main__000000000000O0O0O00O0O0O0O0OO0OOOO0 oOOOOOODOOOOOOOO
00 -10000000C0000C00DOO000O0O000ODO00DDO00D0D flagsOOOODOOOD
oooooo

Py InspectFlagOUOO0O0O000O00O0O0O0O00DO0O0 systemExitUOOOOOOOOOOODOOO
l00000000000DD exitOOOOOoOoOooooooooo

int PyRun_SimpleFile (FILE*fp, const char*filename)
000 PyRun-SimpleFileExFlags () O closeitd 000 flagsO NULLOOODOOOOOOOO
ooooooo

int PyRun_SimpleFileFlags (FILE*fp, const char*filename, PyCompilerFlags*flags)
000 PyRun AnyFileExFlags () O closeit0 0000000000 OO0ODOOOODOO

int PyRun_SimpleFileEx (FILE*fp, const char*filename, intcloseit)
000 PyRun.SimpleFileExFlags () O flagsO NULLOOOOOOOOOOOOODOOOODO

int PyRun_SimpleFileExFlags (FILE*fp, const char*filename, intcloseit, PyCompilerFlags*flags)
PyRun_SimpleStringFlags () 000000 O0OPythonJOODOOOOOOOOOOODOOOO
O/O0O0O0O0O0OO0OO filenameDOODODODOO0O00O00000000000O closeir000000
0000 QOCPyRun _SimpleFileExFlags 0 0 00 00000000000000O0

int PyRun_InteractiveOne (FILE*fp, const char*filename)
000 PyRun_InteractiveOneFlags () O flagsO NULLOOOOQOOOODOQOOOOOOOOD

int PyRun_InteractiveOneFlags (FILE*fp, const char*filename, PyCompilerFlags*flags)
000000000000 0DO000O0000D000O0000D flagsObOO0OOOOODOO sys.
psl 0 sys.ps2 00000000O0O0OOOOODOODOODOODOO0OOOOOODOOOODOOO O
00000000000 00000 -10000000000000000 PythonOOOGQOOQOO
000000 errcode.h 000000000 O0OOODODOOOOODODOOOODODO (Python.h O
errcode.hJ00000000000O0OO00ODO0OO0OOOOOOOOOOOOOOOOOOOOO
oooopoooooooon)

int PyRun_InteractiveLoop (FILE*fp, const char*filename)
000 PyRun_InteractiveLoopFlags() O flags O NULLODOOOOOOOOODOOODOO
ooo

int PyRun_InteractiveloopFlags (FILE*fp, const char*filename, PyCompilerFlags*flags)
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000000000000000000000 EOF000000000O00O0O0O0O0000000OO0
00000 sys.psl 0 sys.ps200000000000000COCO00O000O0 EOFOOOODO O
ooooogd

struct _node* PyParser_SimpleParseString (const char*str, intstart)
000 PyParser.SimpleParseStringFlagsFilename () O filename O NULL OO flags O 0
gooooOoOooOoOooooooood

struct _node* PyParser _SimpleParseStringFlags (const char*str, intstart, intflags)
000 PyParser.SimpleParseStringFlagsFilename () O filename 0 NULLOODOOOO
gooooooooooo

struct _node* PyParser _SimpleParseStringFlagsFilename (const char*str, const

char*filename, intstart, intflags)
000000 star 0000 sy 00000 PythonOODOOOOO flagsOODOODOODODOODODO

gooobooboooooooobobobb boooobbbboooooobbbooooobbboUoo
gbooooooboobobobobooobooooogoo

struct _node* PyParser _SimpleParseFile (FILE*fp, const char*filename, intstart)
000 PyRun_SimpleParseFileFlags () O flagsO 00000000 O0OOOOODOOOOO

struct _node* PyParser _SimpleParseFileFlags (FILE*fp, const char*filename, intstart, intflags)
PyParser_SimpleParseStringFlagsFilename () OO0OO0OO0OCOOPythonODOOOOOODO
00000000000 fp00O0O00O00ODO filehameDODODODODO0ODODO0ODOOOOOOOODO

PyObject* PyRun_String (const char*str, intstart, PyObject*globals, PyObject*locals)
Return value: New reference. 0 00 PyRun_StringFlags () O flags 0 NULLODOOOOOOOO
goooooooo

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

CompilerFlags*flags)
Return value: New reference. 00 globals O locals 00 000000000000 0OD0OstrO00O0O

OPythonOOOOOOOODOOODCOOD flagsODOOOOOOOOOODODOODO star000OOO
gobooboobobooboobooooboobboobboo

OO0D0O0O0O0O0D0O0O0 PythonOOODOOODOODOOODOODODOOOOOOOODOOODODO NULL
gooooo

PyObject* PyRun_File (FILE*fp, const char*filename, intstart, PyObject*globals, PyObject*locals)
Return value: New reference. 1 100 PyRun_FileExFlags () O closeit0 0000 flags O NULLO
do00O0O0O0oO0O0O0O0Ooooooo

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

intcloseit)
Return value: New reference. 0 0 0 PyRun_FileExFlags () O flagsO NULLOOOOODOOOO

gobgobogo

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

Jject*locals, PyCompilerFlags*flags)
Return value: New reference. 0 00 PyRun FileExFlags () O closeitd 000000000 O0O
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oooooooo

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

Ject*locals, intcloseit, PyCompilerFlags*flags)
Return value: New reference. PyRun_StringFlags () DO0OO0O0O0OO0OOPythonOOOOOODOOO

O00000000oD fpO0O000O0OD0O0OO filehameDOOOOOODODOODOOODOOOOODOOOO
OO0 closeit 0000000 PyRunFileExFlags () 000000000000000000O0

PyObject* Py_CompileString (const char*str, const char*filename, intstart)
Return value: New reference. D 00 Py CompileStringFlags () O flagsO NULLOODOOOOO
ooooooooooo

PyObject* Py CompileStringFlags (const char*str, const char*filename, intstart, PyCompiler-

Flags*flags)
Return value: New reference. str 00 Python 0000000000000 OOOOOOOOOO

goooobbooo0o0ouoooboooooboboD serO000O0O0O0ODODOOODODODODOOOO
goobooooooboboooobboouobin pyevaliinput U Py fileinput O0O0O0O
Py_single_input 00000000 filehame D000 O0O0O0000O0O0OCOCOOOOOODOOODOO
ooooobbobobobbbbo0o0oooob syntaxError 00000000000 DOODOO0O0O
0000000000000 0o0obO0o0obOO0o0obODO0o0obO0oUobDO0oOobDOoOobOoboOoOooO NULLDODO
oogd

PyObject* PyEval EvalCode (PyCodeObject*co, PyObject*globals, PyObject*locals)
Return value: New reference. PyEval FEvalCodeEx () 0000000000 DOODOOODOOOO
00D000DOO000O00000O000DOO0OD0bO00o0DO0o0O00o0O000OOoOoDoOOoOoDbOO0 NULLO
gooooo

PyObject* PyEval EvalCodeEx (PyCodeObject*co, PyObject*globals, PyObject*locals, PyOb-
Jject**args, intargcount, PyObject**kws, intkwcount, PyOb-

Ject**defs, intdefcount, PyObject*closure)
0000000000000 000000UU000D00ooDoooooooooooooooOooooon

goobooboobbooboobboooboobboooboobboboboobbobobooboo
oooooood

PyObject* PyEval EvalFrame (PyFrameObject*f)
O0000000000000000 PyEval EvalFrameEx 000 0000000000000 OOO0O
gooooooooooo

PyObject* PyEval _EvalFrameEx (PyFrameObject™f, intthrowflag)
Python 00 DO0D0DO00DO0ODOODOOOODOOODD O0O0OOODO200000000000 000
000 f000000000O0O0O0O00O0O0O0OO0O0O000O0O0 0000000000 OOOOOOO
000000000000 D00 throwflagOOOOOOOO0OOOOODO -00 true00O0O OOO
0000000000000 000000000000D0 throw() 00O0OO0OO0OOODOOOOO

int PyEval MergeCompilerFlags (PyCompilerFlags*cf)
0000000000000 000000000000 wrve0000000 false0O0O000O0O

int Py_eval_input
00000000 PythonOODOOOOODODO Py-CompileString() 000000000
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intPy file input
0000000000000 00U00DU0D0D00D0D0DODO0Ooo0oO0OO0O PythonOOODOOOOODO
Py CompileString() D000 00000D00O0O00OO0O0O0O PythonOODOOODDOOOODO
0000oooooooooo

int Py_single_input
00000000 PythonODODODOOOOOO Py -CompileString() 0000000000000
gobooboobboboboobooobooba

struct PyCompilerFlags
goooooooooboobobobooboboobooogoboobDobOoboboboobooooooooDo
int flagsOUOOUOOOOOOOUOOOOUOUOOOOOO PyCompilerFlags xflagsOOOO
O0O0OO0O0OO0O0O0O from __future__ import 0 flagsOOODOOOOOOODO

PyCompilerFlags xflagsOd NULLOOOO cf_flagsO 00000000 from __future__
import O OOOOODOOODOO

struct PyCompilerFlags {
int cf_flags;

int CO_.FUTURE DIVISION
000000 flags00O00O0OO0O0OO0ODOO0O /7O PEP2380000000O0O (true division)d 0O
goooooo

17
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0 30

HRERERERNRN

000D0o00o0oo0 pythonODO0ODO0OOO0O0ODOODOODDOOODOOOOOOOODODO

void Py_INCREF (PyObject*o)
000000 o000O0ODDDOOOOUODDDOOOOODDODOOOOANULLOODODDODODOOOO
00000 NULLOOOOOOO0OO0O000000 Py XINCREF() DOOOOOOOODO

void Py _XINCREF (PyObject*o)
000000 o0U00O0DCOOUUODOCOOUUUDDOCOOOUUOODODOOO NULLOOODOODOOOO
Jodoooooooooooooon

void Py _DECREF (PyObject*o)
000000 o00U0O0ODDDDOOOODUODDODOOOOODDODOOOONULLOODDODODOOOO
O0000NULLOOOOUOOO0O000O00000O0 Py XDECREF () 000000000 OOOOO
00000000oo0oooDoooooooooooooD (WwvLLooooooooo)yooooooo

O0: (000 _del__()OOOOOOOOOOOOOOCOOOODOOOOOOODOO)OOO
00000000 PythonOOOOO0O0O0OOOOCOOO0O0O0O0OOOOOOCOOOOOOOOO
000ooooooooooooooo pythonO00O0O00O0O0ODODOOCOOOOOOOODODOO
oo00o0bO0o0o0 pypECREF () DO00OO0O00O0O0OOCODOOODOOCOOOOOOOOCOOO
goboooooooooboooooboooooboobooooboooooboOooooOoooOoooooboOooon
gobooobooooooocooboocooboooOoooOooOoobooO0ooooOoOooooooOooOooon
obobooobooooooOoooDnb pypECREF () DOODOOOODOCOO

void Py _XDECREF (PyObject*o)
oobooob o DUODDODDOOUODOODLOOOOUODOONULLODDOODOODOOOGO
0o0o0o0o00dooooooooooooboo0ooooooboD Py DECREF () DOOOODOODODOO
O00ooOooooooo

void Py _CLEAR (PyObject*o)
o000DDODODODOOOOOOOOOOOOOOANULLOOOOOOOO0OOODOODOOooooooo
000000000 NULLOOODOOOOO NULLODOO Py DECREF () O0000OD0OOODOOO
00000000000000000000000000000000O00o0oOO NULLOODOOOO
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Ub0o000 pyDECREF () DUO0OO0O0O0OOOODOODOODOODODODO

gobooboobboobooboboooboobboobobooboboobobooboboobbooboo
gboooooooogo

ooooo 24000.

OO0000: py_-IncRef (PyObject x0),Py.-DecRef (PyObject x0), 000000000 Python O
0000000000 b0o0obo00nooOonooO py XINCREF () ODOO Py XDECREF () OOOODOO
gooooooao

goodooodd: PyDealloc(), Py ForgetReference (), Py NewReference () DOUOOO0O
gbdddoooooobooobbboddoooooooboboooobobooD pyRefTotal DOOOOO
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0 40

HRERERE

0000o0ooO00oopoooo PythonOODOOOOOOOOOODOOOODOOOO PythonOOOOO
00000000000000000C000000 POSIXerrnoOOOOOODODOOOCCOOO:00O
goooooooooooo(@ooooo)ooooooooooooooooooooooooooooon
oo000 CAPIOO0OOOOO0OO0O0OOOO0OO0O0DOOOO0O00O0DO0O0O000D00O0O000O0O0O0O000
o0o0o0o0 CAPIOODOOOOO0O0DOOOOO0O0ODOOOOCOO0O0ODOOOOO0ODOOOOOODOOOOO0OO0
NULLODODOOOOOODDOODODOD -1000@0O:PyArg+() 00000000 O0DOD 10000
ooooooooooooon).

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
gooboobobobooooooooooboboboboooboooboobDobobobobobobobooo
gooooo0oo0 @OoOooUooOoooUooOdooUooOO0oDoUooOOo)oooooooUooOooooogo
gogooboobobobooooooooooboboboboooboooooboobOoboboboboboooo
gogoooooboboooobbboooooboobbooooobbbobooooobbbbooooobobobo
00o0ooo0o0o0oooo0o0ooooo0Uoooo0ooooooooooPython/CAPIODOODOO
goobobobooooooboobobobobooooooboobobobobbooboog

0000000000 PythonOO sys.exc_type, sys.excvalue00ODO sys.exc_traceback 00O
gooooo pythonOOOOOOOOOOOOOCOOODOODOODOODOUODOODOODOOO
000 APIDO0O00OD00OD00OD00D00D0O0O00O00O00000oO0oDOoooooo

void PyErr PrintEx (intset_sys_last_vars)
00000o0oooooD sys.stderr J0000000oooo0ooooooonooooooon
000 systemExit 000000000 O00O0O0OD0OODOODOOOCCOOOOOOOO PythonO
Jo0dd systemExit U0 O0O0O0O0OO0OOOOOODOOOOOOODOOOO

coboooobooboooobooobOOoOobo bOboooboOoOooOoOoOobOOoOobOOoOoOobOboOobOoOoOooon
gooooooooooopooooo!

set_sys_lastvars 000000000 sys.last_type, sys.last_value, sys.last_traceback
00o00oodooooodoooooooooooooooooooooooon

void PyErr Print ()
PyErr PrintEx (1) DDODOODODO.

PyObject* PyErr_Occurred ()
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Return value: Borrowed reference. 0000 0000000000000 0O0OOOOO0OOOOOOO
000000000 O (PyErrSetx () 00ODOO0ODOO PyErr.Restore () 00O0D00OO0DO0O
000000000 o0o0)0DooDOooDOooDOoDODO00DO0D0DO00O0 NULLOODODODODOOOooOooooo
0000000000000 0O0OOU Py pECREF () DO0OOODODODODODOO

ogd: oooooobooooocooocooooooOoooboobooooboooOoaon
PyErr ExceptionMatches () 000000000 @COOOOCOO0OOOOOCOOOOOCOCOO
coobobodoobooooboooooooOoOoOooO0oOoooOooooooooOoooooOooOooobOboOoon
gooooooooooooooo)

int PyErr _ExceptionMatches (PyObject*exc)
PyErr_GivenExceptionMatches (PyErr_Occurred (), exc) 00O OOOOODOOOOO
go0o0ooooboOooOooooOoOooo0O0oDoO00OoOoU00bOOoOoOOoOOoOo0oDODOOoDboOoo
ooooood

int PyErr_GivenExceptionMatches (PyObject*given, PyObject*exc)
given0O0 excOOOOOODOOOODOODOODOUO0ODOOD exeOODODODOODDOODOOOODO
0000000000 ghvenOOOOOODOOOOOUOODODOOOOUOUOOODOOexceOog
0000000 @OooopoooooooD)ooo0bo0obooooooooooogn

void PyErr NormalizeException (PyObject**exc, PyObject**val, PyObject**tb)
0000000000 pPyErrFetch() OOODOO P00000DO0O0ODO0”0000000O0000O0O
O0+xexcO0O00OO0O0O00O0O0O00OO »val0OO0OOD0ODO0O0O0OOO0OO0OO0O0ODOOOOOOOOOO
godooooooooobbbbbbbbobbotbodddooooo DL bbb
0000000000000 0000000000000O000OO000DOO00DUOOOOooOO

void PyErr Clear ()
0000000000000 00000000o0D0o0o00oo0oo0ooooooooO0ooDnDoOooog
ooad

void PyErr Fetch (PyObject**ptype, PyObject**pvalue, PyObject **ptraceback)
godooooooooobobbobbobobobobbbotbodddd bbb D
00D0O00DOO0o0000O0oO0ooOooONULLODOO0OO0O0DODOO0ODOOO0O0DbOO0o0obOooboooooao
0000000000000 000000000000000000O0000O00o0oOoOoOoOoooOO
00000 NULLOODDOO0O0O0O0D0ODOO000O000DDO00bO0o00ooboo NULLDODOODOoooo

go:. booboobooboboobooboobbooboobbooboobboboboobbo
gboooooobooboboboooooooogooo

void PyErr Restore (PyObject*type, PyObject*value, PyObject*traceback)
goooooooooooobobbbobobbobobbotbodddooooooooooobbon
0000000000000 00O0O0O0UO0OONULLOO0O00000000ooooooooooo
OONULLO type OO NULLO valueOODOO traceback 0000000000000 OO (type) O
O00000000000000000 (type)DOODO0O (value)DODO0ODODOOODOO@OOOO
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odooooooooooooooooooooOoobooOoOo)boboooOooooooooOoooboOoOooo
coboooooooo:000000O00O0OO0O0bOO0OobOOoO0obOO0bOO0OOOobOoDOOoOobOOoOn
gooooooooooooooooooooooooooooooooog@EoUUoooDoDOO
ogoooOoOoOooOoOoooooooooooooooooon)

0o0:. oooboooooooooboocOooOobocoobooOoOoOoOoOOoO0OobOOoO0OobOOOoOoOoDObOonon
gbobooooooobooboboboboun pyErrFetech () OOOODOOOOO

void PyErr_SetString (PyObject*type, const char*message)
0000000000000 000000000D0D00D0D0D0D0oO0O0oDoDooDooooooooon
000000 n pyExcRuntimeError 000000 OOOOOOODODOOO
0000000000000 00O0O0000000000O000O0O000OO0O0O0O

void PyErr_SetObject (PyObject*type, PyObject*value)
00000 PyErr.SetString () 0000000000070 (value)’D 00000 PythonO O OO
O000oooooooooon

PyObject* PyErr Format (PyObject*exception, const char*format, ...)
Return value: Always NULL. 00 0000000000COO0OO0O0 NULLOOOOOO exception
O PythonODOOODODO0O0OODOO format 0000000000000 ODOOOODOOO,
PyString FromFormat () O0000000O0O0OOOOO0OO

void PyErr_SetNone (PyObject*type)
000 PyErr_SetObject (type, Py None) DOOOOOOOODO

int PyErr BadArgument ()
OO0 PyErr_SetString (PyExc_TypeError, message) DO OOODOOOO0OODO message
0000000000000 000oo00oo00o0oo00ooo0oooDooo0oDoDoooDooon
oooo

PyObject* PyErr NoMemory ()
Return value: Always NULL. 0 0 O PyErr_SetNone (PyExc MemoryError) OOOOOOOODO
NULLODODOODOODODDODOODODODODO0OO0O0O0O0DODO0000bOO0O000D000000 return
PyErr NoMemory (); UOOODOOOOOOO

PyObject* PyErr_SetFromErrno (PyObject*type)

Returnvalue: Always NULL.CO 00000000000 0O00O0CODO errmno00000000O0O0O
0000000000000 000C00DO0O00DO0O00 errno0000D0O00O0O (strerror()
ocooooo)ooobooooooOoooooOoooooooDbbooooooOoooooooo
PyErr_SetObject (type, object) DOODOOOODO UnixOODO errnod0 EINTROODODO
000000000000 000D0000000000D000D000 PyErr_CheckSignals () O
coooooOoOoooOooOooO0oboO0oboUoOOOoOoOODO0DODbDO0ObDOobOOoObOObOOODODOD
NULLOOOODOOOODOOODODO0ODODOO00ODOOO00ooooooooooooooogooo
00 return PyErr_SetFromErrno (type); OO0OOOOOOODOO
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PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject*type, PyOb-

Ject*filenameObject)
PyErr_SetFromErrno () 00000 00O0O filenameObject 0 NULLOOOODODOODOO type OO

gbobobobobobobobobooboOoboobOobOobOobO0b0O00 IcError U OSError U
gboooooobob0ob0obooouound filenameODOODODOOOOOOOOODOOD

PyObject* PyErr_SetFromErrnoWithFilename (PyObject*type, const char*filename)
Return value: Always NULL. PyErr_SetFromErrnoWithFilenameObject () 00000000
go0Oooo coooooooooooDooo

PyObject* PyErr _SetFromWindowsErr (intierr)

Return value: Always NULL. 0 00 WindowsError OO0 DOOO0OODOODOOOOOOODOO 00O ierr
0000000D0D0D000D GetLastError () OOOOOOOOOOOOODDODODODO derrd
000 GetlastError () D00OD0OUOD0OUODOUOOUOQCOOOO WindowsOOODOOOOOOOO
O00Win32 00 FormatMessage () 000000000000 DOOOOOO err0D000O0O00O0
(FormatMessage () 00 0000)000000ODOOOOOOOOOOOOOOOOOODOOOOO
000000 PyErr_SetObject (PyExc_WindowsError, object) D00OU0OO0D0OOO0DOO0O
OO0 NULLOOOOOOO0O00O0O0O: WindowsO

PyObject* PyErr_SetExcFromWindowsErr (PyObject*type, intierr)
Return value: Always NULL. PyErr_SetFromWindowsErr () 0000000000000 OOOO
0000000000000 OOUUUUUOd: WindowsO

oo00oo23000.

PyObject* PyErr_SetFromWindowsErrWithFilenameObject (intierr, PyOb-

Ject*filenameObject)
PyErr_SetFromWindowsErr () 00O 0000 O O filenameObject 0 NULL 0000000

WindowsError 00 00O0OCOOOOO0O0O0ODOOOCCOCOOOOOOOODODOOCOCOOOOO
O0OO0D0ODOO: Windows

PyObject* PyErr_SetFromWindowsErrWithFilename (intierr, const char*filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () 00000
000000000 CO00000000O00ooo0O0oon: WindowsO

PyObject* PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject*type, intierr, Py-

Object*filename)
PyErr_SetFromWindowsErrWithFilenameObject () D0 OUOO0OOOODOOOODODOOOO

0000000000000 00000000: WindowsO

o000oo23000.

PyObject* PyErr_SetExcFromWindowsErrWithFilename (PyObject*type, intierr, const

char*filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilename () 000000000

000000000000 0000000000000000D0 0: WindowsD
ooooo23000.

void PyErr BadInternalCall ()
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PyErr_SetString (PyExc_SystemError, message) UODO0OO0O0OO0OO0OOO0O message U
OOO0O0@OOooC0Python/CAPIOO)ODOOOOODOOOODOOOOODOOODOOOOOOOOD
ooooooooooooooooo

int PyErr WarnEx (PyObject*category, char*message, intstacklevel)
O0000000000000 category0ODODO0O0OD (DO0OD0DO)O000O0O NULLOOmessage
0000000000 0DO0O stacklevel 0000000000000 OODOOOOO;0D00000
000000000000 00000000000000 stacklevel 1 1 00 PyErr_ WarnEx () O
O00OC0OCOCOO00O0O0Op2000000000 wWanningOOOOOOOOOO

O00000000000000 sysstderr O00000OO0O0O0000O0O0OODOOCOOOOOOO
gobooooooooobgoboboboooooobooooooboboboboboooooboobooDo
gooo0oo0ooOOo0oOo0OoUoodOooUdDOOoO0ooODoDoO0oOo0oDODOo@UDOoOooOOoDoOooOoo
O000 warnings 0O00OO0OO0O0OD0OO0OOOO)OODOOOODOOOOOODOOODOO oO
goooooooooOoOopoooOoOoD -10Do(@E@OoUOoDoUdU0obOOooUOoDbDoOooooobOooo
goobooboobbooboobbooobooboooboobboboboobbobbooboo
oooO)b0o0oDOoO0DOOoO0oDbDO0OO0O00OOO00OO00ODOOO0ODOO (Oo0g Py DECREF () O
OO000000ooooooooooo)o

OO0oooon pyExcWarningUUOUOUOUOOOOOOOODODODODODO PyExcWarning O
PyExc Exception UU0O0OU00OD0OO00O0OO0OO0O0OO000O0O0DO0DOO0OODO PyExc.RuntimeWarning
goOoOooQo pythonOODOOOOOOOODODOODDOD OODOODOOODODODOOOOOOOOOOO
goooooogd

gbobobooboooobobobobobdwarningsO0oooooooooooobDOoDO
goboooboobboobboob woobDDbhOoOoDbhoooboooboobboooboo
O CAPIODOOODOO

int PyErr Warn (PyObject*category, char*message)
O00000000000000 categoryDODOD0ODO0O0O0OO0(MOO0ODO)00O00O NULL OO message
0000000000000 O0O0O000 PyErr WarnEx () O stacklevelD 100000000000
PyErrWarn() 00000000 0OOOOODOODOO

Udd;PyErrWwarnEx () QOO Qoo

int PyErr WarnExplicit (PyObject*category, const char*message, const char*filename, intlineno,

const char*module, PyObject*registry)
0000000000000000000000000000000000 Python OO warnings.

warn_explicit () DO0O0OO0DO0OOO0OO0ODOOOO0OODOOOO0OOOOOODOOOODDOOOODOOO
00000000000 00D0000O0O00d module O registry0 00 NULLODODOOOOOOO
gooo

int PyErr WarnPy3k (char*message, intstacklevel)
Py Py3kWarningFlag 00 0O O0OOO0O0OOOOOOAO message O stacklevel O O O O
DeprecationWarning OO QOO OOO

ooooo26000.

int PyErr CheckSignals ()
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00000 PythonOOOOOODOOOOOOOOOOOOOOOOODDODOODOOOOOOODOO
cobOoooobooOooOoO0obOoOooOoboOoOobOOoOoboObOOoO0O0Ob0b0ODn signal 00000
O0o000ooooooo0o0goo python 00000000 DOOOO0OO0OOODOOOODOOOO
0000 sIcINTOODOOOO0OD0OOO0O0 KeyboardInterrupt 00000000O0O00O0COOO
cooooooooooooooooboboooooooo -10o0booooboboooobobooooboooboOo oD
cooobooboobooboooooboooooooooobOOobOOooooooooooboOooboOobOon
ooo

void PyErr _SetInterrupt ()

goboboobooboobobob steINTUDOODODODODODODODODODLDO —DO
PyErr_CheckSignals () OUOUOUODODODOO KeyboardInterrupt UOOOOOOOOOODODO
gboooooobooboboboooooooooboboo

int PySignal_SetWakeupFd (intfd)

0000000000000 000ODO000O0OOUO0OD '\o'00000DO00O0ODOOOODOO
gooooooboooobooobobooobboobobooobboobboobbool -10ooboo
O00O00O000000ouooooooon PythonO signal.setwakeup-fd() ODOO0O000O0O
000o00doo0oo0dooUooDOoU0oO dO000000ODO0DO0O0O00OD0OO00ODOOO0OoOOooon
gboooooobobobobooooobooogoobgo

ooooo2e6000.

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

Return value: New reference. 000 000000000000CO0O00O00O00OO00OOCOOO name
000000000000 module.classname 000 COOUOOOOODOOODOOQO base O
dict00O00NULLOOOOOOOO0O0O00O0C0O0O0O000C0O0O0000 Exception(COO
PyExc_ExceptionO00O0O0O00O000)000000000O0O0O0OODOODOOOOOOOOOOCOO

0000000 _module._ 000 name0000000(@OODODODODO)OOCOODOCOOOOOO
0000 @O00O0o0O000)00000000 base0 00000000000 OOOOOOODOOO
ooo;00000000000O0O0DOOO00C0CO0O00000dic000000OO0O0OCOO0O0O0000
ooooooooooooo

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

Return value: New reference. PyErr NewException () 0000000000000 O00DOOOOO
0 docstring 00000000 docO NULLOODODOODOOOODODOOOO doestring0 00000

ooooo27000.

void PyErr WriteUnraisable (PyObject*obj)

cooobodoobooooboooooooooooooooooooooooooooooooboOoon
OO0000000000000 sys.stderrJ0000000OO00OO00OO000O _del__()00OO
oooooooboooooono

O0OCCOOO0OO0OO0OO0000000000000000000D0 opj0 0000000000000
00000 ohjOrepr00 00000000 OOOOOOOOO
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41 Unicode OO OOooooQd

000000 CO0O0D0 Unicode 00000 00DO00O0ODOO0ODODOOODOOOOO

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 000000000

oooo

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 00 00O UnicodeEncodeError 00000000

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 0 00 UnicodeTranslateError 0000000000

goo

PyObject* PyUnicodeDecodeError_GetEncoding (PyObject*exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject*exc)
O00OC0OC0OO0O0ODOO0O0O0OD0O0OO encoding0 0000000

PyObject* PyUnicodeDecodeError _GetObject (PyObject*exc)

PyObject* PyUnicodeEncodeError_GetObject (PyObject*exc)

PyObject* PyUnicodeTranslateError GetObject (PyObject*exc)
000000000000 0O object oo

int PyUnicodeDecodeError_GetStart (PyObject*exc, Py_ssize_t*start)

int PyUnicodeEncodeError_GetStart (PyObject*exc, Py_ssize_t*start)

int PyUnicodeTranslateError_GetStart (PyObject*exc, Py_ssize_t*start)
00D00D0O00D000000 stat 0000000 *start OO0D00O0O0ODOstart 0 NULLOOODOOO
gdooooOoOoOoQOO0 oQDOOOOO0OU -100O0OOooo

int PyUnicodeDecodeError_SetStart (PyObject*exc, Py_ssize_tstart)

int PyUnicodeEncodeError_SetStart (PyObject*exc, Py_ssize_tstart)

int PyUnicodeTranslateError_SetStart (PyObject*exc, Py_ssize_tstart)
g00OO0O0OOoOoOoOoooo stet000 start 0000 DOOODODODDO OOOOOOOO -1000
goad

int PyUnicodeDecodeError_GetEnd (PyObject*exc, Py_ssize_t*end)

int PyUnicodeEncodeError_GetEnd (PyObject*exc, Py_ssize_t¥*end)

int PyUnicodeTranslateError_GetEnd (PyObject*exc, Py_ssize_t*end)
0000000000000 0 end0000000 *nd0000000end 0 NULLODOODOODOO
oo oD -1 0000o0n
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int PyUnicodeDecodeError_SetEnd (PyObject*exc, Py_ssize_tend)

int PyUnicodeEncodeError_SetEnd (PyObject*exc, Py_ssize_tend)

int PyUnicodeTranslateError_SetEnd (PyObject*exc, Py_ssize_tend)
0000000000000 end0O00 end00000O0OOO0O0OODO OOOOOOCODO -1000
goad

PyObject* PyUnicodeDecodeError_GetReason (PyObject*exc)

PyObject* PyUnicodeEncodeError _GetReason (PyObject*exc)

PyObject* PyUnicodeTranslateError_GetReason (PyObject*exc)
oo b reason DO 0OOOOOO

int PyUnicodeDecodeError_SetReason (PyObject*exc, const char*reason)

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

int PyUnicodeTranslateError_SetReason (PyObject*exc, const char*reason)
0000000000000 reason 000 reason 000 0000000ODODO OODOODODODOO -10
googd

42 ODO000O0O

oodo0200000 cO0oOooOoooO0O0oOoOOooO0O0oOooOOooO0O0oOoOoooOOcboO0OooooOoooo0oon
00ooopoooooOo0ooooooo0dd pythonOOOOOOOODDOOCOOOOO (PythonO OO
oooooooooooooooo)ooooooooobooobooooo

int Py_EnterRecursiveCall (const char*where)

cooooopoooooooOoOOOOOOOOOOOODOODbBO

USE_STACKCHECK OO ODDOODOOOOO OSOO0DO0OODODDOODODOOO0OO0OO0OOOoODoODODOOO
PyOS_CheckStack () 000000000 DOO0ODOO0ODOOODOODDOOODOOOOMemoryError
ooooooooooooooon

gobooooboooobooobbooobobooobootobooboUoobDoobDboOoO
RuntimeError 000000000 0D00OO0O0OOOODOODOOOODODODOOOO

000000000 00000000 RuntimeError 0000000000 DO0O0O0O whered ™
in instance check"OOOOOOOOOOOOOOO

void Py_LeaveRecursiveCall ()
Py EnterRecursiveCall () OO0O0O0O0OOO Py.EnterRecursiveCall()Od O00O0OO OO
0000 1000o0o0ooobooooon

43 0000

PyExc_.OOO0O PythonOOODODOO0O0OOO0O0O00O0O0O00OO0O0O0O0OO00OO0OOOOO PythonOOOODO
goooogoobogn pyobject«00000D00O0DO0OOO0OODOOODO0OOODOODOOOODOO
ooboooooooon:
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CO Python O 00
PyExc_BaseException BaseException (D), 4)
PyExc_Exception Exception @))
PyExc_StandardError StandardError @))
PyExc ArithmeticError ArithmeticError @))
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BufferError BufferError

PyExc_EnvironmentError

EnvironmentError

)

PyExc_EOFError

EOFError

PyExc_FloatingPointError

FloatingPointError

PyExc_GeneratorExit

GeneratorExit

PyExc_ImportError

ImportError

PyExc_IndentationError

IndentationError

PyExc_IndexError IndexError

PyExc_IOError IOError

PyExc_KeyError KeyError
PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_LookupError LookupError (D
PyExc_MemoryError MemoryError
PyExc_NameError NameError

PyExc_NotImplementedError

NotImplementedError

PyExc_OSError OSError
PyExc_OverflowError OverflowError
PyExc_ReferenceError ReferenceError 2)
PyExc_RuntimeError RuntimeError
PyExc_StopIteration Stoplteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit

PyExc_TabError TabError

PyExc_TypeError TypeError

PyExc_UnboundLocalError

UnboundLocalError

PyExc_UnicodeDecodeError

UnicodeDecodeError

PyExc_UnicodeEncodeError

UnicodeEncodeError

PyExc_UnicodeError

UnicodeError

PyExc_UnicodeTranslateError

UnicodeTranslateError

PyExc_VMSError VMSError (®)]
PyExc_ValueError ValueError
PyExc WindowsError WindowsError 3)

PyExc_ZeroDivisionError

ZeroDivisionError

43. 0000
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go:
(h) OodoohOoOoooooooooooooooo
(2) 000 weakref.ReferenceError OO0 0OO0O

(3) Windows 00 0000000000000 O0O0O0O0OO0O MS.wINDOWSOOOOOOOOODODOODO
gboooooobooboboboboooooog

(4 00000 25000.

(5) Only defined on VMS; protect code that uses this by testing that the preprocessor macro __VMS is defined.

44 0000000

PyExc_.O00OO0O PythonO0O O OO0 O0O0O0O0O0O0O0O0O0O0OO0OOOOOCOCOOOCOO PythonOOOOO
U00ob00ob0ob0ooooon pyobject+x000000OO00ODO0ODOODOODOODOODODODODODODO
goooooboobobobon:

CO Python O 00
PyExc Warning Warning (1)
PyExc_BytesWarning BytesWarning
PyExc_DeprecationWarning DeprecationWarning
PyExc_FutureWarning FutureWarning
PyExc_ImportWarning ImportWarning

PyExc_PendingDeprecationWarning | PendingDeprecationWarning

PyExc_RuntimeWarning RuntimeWarning
PyExc_SyntaxWarning SyntaxWarning
PyExc_UnicodeWarning UnicodeWarning
PyExc_UserWarning UserWarning

0o:

(h OoooooooOoDpDoOoUooOooOoooooooooo

45 000000

00000 26000:000000000000000000 BaseExceptionOOOOOOOOOOO
gbooooooboobdobobobod TypeError0000onoaonod
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050

HRERERERERNRN

goodooooco0oodooooooooU0oDoU0oDo0ooDoUooOOo0ooOooooooooDOoooDoon
CO0O PythonO0O0ODOO0O0O0O0O0O00OOCOCOOOCOOOOCOOOOOCOUOOO PythonO OO OO
goboobooobooboobbooboobboon

54 000000000000 0000O0ODbOODOO

int Py FdIsInteractive (FILE*fp, const char*filename)
filename 00000000 VOOOOO fpOD00O0O (interactive) 0O O0O0O0OO0O0ODOOOO(@QOO)
O0000000D isatty(fileno(fp)) OOO0O0O0OO0O0O0O0O0O0O0OOOO0O0OOOOOOOOO
Py InteractiveFlagOOOOOOOQO filename OOO OO NULLOODOOO '<stdin>'DOO
g 'z22'0000000000000000O0O0O0O0O0O

void PyOS _AfterFork ()
00000 fork0DOO0O00O00O0000O000O0000O00O0;forkkO PythonOOODOOOOOOOO
gdooooO0Q0O0O0O0OQ0O0000O0OCOU00UU00ULOUUU0UOD0DUOODODOODOoOODOoOoOOoOO
godooooooooboobobbbobbbbooboooa

int PyOS_CheckStack ()
Joooooooooooobobbobobobooboboboboddddoooooooooooooon
0000 USELSTACKCHECK O OODOOOOOOO (DOOQO Microsoft Visual C++ 00000000
000 Windows ) OOOOOOOOO0O .USESTACKCHECKOOOOODOOOOOO;,O0DOODOO
goooOoOoOooOoooooooooo

PyOS _sighandler_t PyOS_getsig (inti)
o000 :;00D00D0O0D0O00C0C0C0CO0OO0O0OO0ODbOO0ODO0OO00OO0O0 sigaction() ODODO
signal () U000 U0O0OO0ODOODOOOODODOO sigaction() U signal() UODOOOOO
0000000!PyOS_sighandler_t O void (%) (int) O typedef 00000000

PyOS _sighandler_t PyOS_setsig (inti, PyOS_sighandler_th)
goooD;00000O0oo0oDO0o00000 A0000O0L0;000000DOOODOODDOOOOOO
0000 sigaction() 00O signal () DOO0OO0OO0OO0OODOO0ODOOOOO sigaction()
0O signal () 000000000000 0O0O! PyOS_sighandler_t 0 void (*) (int) O type-
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def000000OO0O

52 000000

sys0O00000O0OOO00O0ODOOO COOO0O0O0oOoooOoooOoOooooooooOooooooooo0oo
goooooon sysOooooooooodboooooobooobooboooooooooooooon
goooooo

PyObject *PySys_GetObject (char*name)
Return value: Borrowed reference. sys 00000 name 0000000000000 OOO0OO
o00oO0ooooNULLODOODOO

FILE *PySys_GetFile (char*name, FILE*def)
sysUO0OD0OODODO0OO0O0O0O0O0 name DO OD0O0O0O0O0O FILExOODOODODO name 00O 0O00O0OO
OFILE+ 00000000000 O0O0O0OOdefODOOOOO

int PySys_SetObject (char*name, PyObject*v)
vO NULLOOOOOO sysOOOO0OO nameO vOOOOOOO vO NULLOOO sysOO OO
00 name 00 0O0O0OD0OODO0OO0O0O OODO0OOOO0O -1000000

void PySys_ResetWarnOptions ()
sys.warnoptions O OODOOOOOOOODOOO

void PySys_AddWarnOption (char*s)
sys.warnoptions U sOOOOOO0O

void PySys_SetPath (char*path)
sys.path0 path 00 0000000000000 OODO0OOOD0OO pathO0OOOOO0OOO
000000000 (UnixODO :,WindowsOO ;)000000000000000O0OCOOOOOCOO

void PySys WriteStdout (const char*format, ...)
format 000000000000 sys.stdout 00 0000000000000 0O0O0O0O0OOOOO
000000000 (@O)0

format 00000000 O0DOCOOOOOOCOOOOOCO 100000CO0O00O0O0O0OC0O00O0O-
0000000000000 000000000000000000 "%s” 000000000000
O00O00007%.<N>s"000000NO 10000000000<N>+00000000000
Oo0ooooo ooo0doooooooooDooooooooonD " 00000000000
cooobodooboooobooooooooooOoocOoOooOooOooboboOooobooaa

gboooooogn sys.stdout Do boobooooooobooboboboooobooooobo
OCooo)sdowt OOODODOODODO

void PySys _WriteStderr (const char*format, ...)
00000000 sys.stderrd stderr OO0 OO0 O0O
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53 000OOoOdnO

void Py _FatalError (const char*message)
00000000000 (fatalerrormessage) 0 0000000000000 (ki)oOoOoooDooOO
000000000 0oooDoOdOPythonOOOODOOOOODOOOOODOOOOOOOOOODOOO
00000, 0000o0ooooo00UooDoooo0UUooooooooUUoooDooooOg
OO000000000OUnxODOOOO COOO0ODOOO abort() OOOODODO coredOOOOO
goobgogo

void Py_Exit (intstatus)
0000000000 (exi)OOOODODOODO Py Finalize() DOOO00O0OODOOO COOO
0000 exit(status) 00000000

int Py AtExit (void (¥*func)())
Py Finalize () DO0O0O0OO0O0O0000O0O0O0O0OOOO (cleanup function) 00000000000
00000000 oo0oDoooooooooonoooD 3200000000000000000000
00000 Py AtExit ()0 000000;00000 -100000000000000000O0O0O
0000000000000 000O00o00oo0oooooooog pythonODOOODOOODOOO
0000000000000 00000000 funce000000OO Python APIOOOOOOOOODO
ggd

54 00000000000

PyObject* PyImport_ImportModule (const char*name)

Return value: New reference. 0000000000 PyImport ImportModuleEx () 000000
000000000 globals 000 locals 000 NULLOOOOODO level 0 000000000 name
0000000000000 (00D 000O0U0DOU0ODOO00DDOOUOOOOO0OO)d fromlist OO
godd ['»"Jdddddddddddddddddgooooooooooboobbobobbo
0000 (namedmodule) 10 00000000 (D O0OO0DOOOOOOOOO nameO0 0000000
Jooooooooooboobobbbbbbobobodooonn _Lell_dodoooooooon
O00O000U00oooooooooooooUooooOD)mport 00 O00O0OOCOCOCOOOOOOO
0000000000000 0DO0O0OO0ONULLODOODOOO Python24000000000O
Joogooooooooooobobododddo0oooggd —sys.modulesOOO0OOO
O00OQ0Q0QO Python2400000 import 00000000 0O0ODO sys.modulesO00000O0OO

00000 24000:mport 0000000000000 0O0O00OO0O0OOOOOOOOOOOO
ooooo26000:00000 mpert0000O0OODOOOOCOO

PyObject* PyImport _ImportModuleNoBlock (const char*name)
00000000 pPyImport_-ImportModule () DO0DOOO0OOOODOODOOOOOODOO
00oo0o0o0oo0ooo0ooo0o cooooooooOoooUoooOUooOUooooDOoooDUooDoDoO
goooooooOooOoOoOooOOOODODODODODOODDOOOOOOODODDDODDDDODOOO
0000 syssmodules 00 0000000000000 000O0O0DO0O0OOODOODOOOOOOOO
PyImport_ImportModule () OO DODO0O0OO0OOODODOOOOOODODODO ImportErrorddnd
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ooood

ooooo2e6000.

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

Ject*fromlist)
Return value: New reference. 00000 import 0000000000 import 00000000 OO

Python OO _import__() 000000000000 O00O0O0OO0OO _dmport__() O0OO0OO
gbooooooooboboo

O000mport 000000 COCO0O00O0ODOOCOOOO0ODOODOOOODOOODOOOODOODOOOOO
OO0000o0ooCocOoobDANULLODOOO (Python24000000000D00C0O0ODOOODOOOO
O0000O00oooooD)_dmport__() OO0O0O0O0O0O0O0O0DOODOOOOOOODOODODOOOO
g00o0oC0OQ0oCOO0OoQ0oOoO0D fromliss0000O0OCOCOCOCOOOOODOUOOOOOOOOOO

00000 24000:mport 00 0000000000000 0O0OOOOODOOODDOOODODOO

00000 26000: 00000 PyImport_ImportModuleLevel () 0O00OO0O0O0O00OO level
gofdooobooooboooo -10o0bo0oooo

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

Object*fromlist, intlevel)
Return value: New reference. OO0 0000 import 0000000000 import 0000000000

Python 0O __import__() 000000000000 000000O0O00 _import__() DOOOO
cooooooboooobooono

cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
0000000 NULLOODOOO0OO _dimport__() OO0O0OOOOOOCOOOOODOOOOOOCOOO
oo0oOoQOoOoQoQoQoDO0O0 fromlissO0O0OCOOCCOOOOOOOOOOOOOOOOOOOOOO

oooooz2s5000.

PyObject* PyImport_Import (PyObject*name)

Return value: New reference. 100 mport 00000 0000000000CO0OCOOOGOOO
gooboooobobbooooobbooddnl —builtins_._ OO0 __import__() UODODOOOO
0000000000000 000000000000 import 0000000 rexecO ihooks O
O00 import 000000

00000 26000:00000 mport0000000O00O0OOO

PyObject* PyImport ReloadModule (PyObject*m)

Return value: New reference. 0000000000 (reload) DOOOO0OOO0OOOOOODOOOODOO

00000 PythonODO reload() 0000000000000 O00OOOODODO reload() O0OO
goooobobooboboobobooooobooboboooboobobooboobDbOoobooDoboo
000000000o00oDoOU0o0OU0O00000O00OO0OD0OOOD NULLODODODO (oogooooo
OO00ooOOoOoOooooooooOoooog)

PyObject* PyImport _AddModule (const char*name)

Return value: Borrowed reference. 000 0000000000000 0D0O0OOODOO0O0OONODOname

U000 package.module U0 0OO0O0OO0DOOOOO0DODOOO0ODODOOOOODOOOODLDDOOOO
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coobobooobooooboooooooooooooooooooooooooooooooboOon
cooooooooiNvLLoOnbOooono

OO0: OO0D0OCOO0000O0O0 mport00000D0OCO0O;O000DO00DODODOOODOOOO
gboboboboooobobOobobbobobOobO PyImport-ImportModule () 00000
00000000000 mport 0000000000000 OOO0OO nameOOOOOOODODOOO
gbooooooobooogoog

PyObject* PyImport ExecCodeModule (char*name, PyObject*co)

Return value: New reference. 100000 (package.module 00000000 COO)OOO Python
oo bbuodoouDb compile() OO0 OODO0OO0ODOODbDOOOOOODO
goooCoOoQoQoOoOoQOO0O0O00O0O0O0U0L0U00OUUOUUOUOUUOoOoOUOoOooooOoOoOoOoog
OO0 NULLOOOOOOPython24000000000000C000OO0O0O0O0OOOOOODODOOO
0000000 Python2400000000 PyImport ExecCodeModule () DODODOODOOO
name 0 sys.modules 00000000000 import 00O00O00CO0O0ODODO sys.modules O
gboobooobobobooboobOooD sys.modulesU0ODOODOOODOOOOODOOOO
Oo0O00 mport 0000000000000 COOOODOOOOO0OO0 (UOoOooOoooooOoO
gooooOoOoOoOoOoOoooo)yooooo

000000 _file_ O00OOOOOO0OO0OOO0OO0OO0OO co-filenameOOOOOOOO

000000000 mport 0000000000000 O0OOODO0OOOODODOODODOODOOOOOO
000000dOoOoOoOoOon pyImport_ReloadModule () OOO0OOOOOO0O

name U package.module 0000000000 ODOODOOODOODOOOOOOODOODOODOOOO
gboooooooobobobooo

0000024000:00000000000 nameO sys.modulesO00000000D0OOO
oood

PyObject* PyImport ExecCodeModuleEx (char*name, PyObject*co, char*pathname)
Return value: New reference. Py ITmport_ExecCodeModule () 0000 O 0O OO pathname 0 NULL
O00000000000D00000D0 __file._ 000 pathname 000000000 O0O00OCO

long PyImport_GetMagicNumber ()
Python OO OODOO00OOD(MNOODO .pycO00 .pyoOOO0OO0)00000OO0DOO0ODOODODOO
ocoooooobOoobDOoOooOOo0oOoOoOoob 400Db000ODOODOOODOOODOOCDObOOD
oood

PyObject* PyImport_GetModuleDict ()
Return value: Borrowed reference. 0000000000000 (DOODO sys.modules) 0000
gooooOoOoOoOO0o0O00oO0OO00UUUUUoooUoooOooooooo

PyObject* PyImport_GetImporter (PyObject*path)
sys.path/pkg._path._ 000 path 0O importer 0000000000000 OO0OO sys.
path_importer cache UUUOOUOOOOOOOOOOOOOOOODOOODOOOODOOOO
O hook DOOOOODO sys.path.hooks OOOOOO0OO hookOODOOOOODODODO None O

54. D0OoOooOoooooo 35



The Python/C API, 0000 2.7.17

goo0ooboooooooooOoOoOOoOOoDoDOoOoODOODOODODODOODODODODODODODODODODOOOO
sys.path_importer_ cache 00000000000 importer 000000000 OOOOOO
ooo

ooooo2e6000.

void PyImport Init ()
import 000 0000000000000 0OOOOOOOOO

void PyImport _Cleanup ()
godooooooobobobobbbbbbbtbbodgooouoo

void PyImport Fini ()
mport 000000000000 DOOO0ODOOOODOOOOOO

PyObject* PyImport FindExtension (char*, char*)
gdoooooooooboobon

PyObject* PyImport FixupExtension (char*, char*)
gooooooooooooon

int PyImport _ImportFrozenModule (char*name)
name 0000000000 (freeze) OO0 D0D0O0O0ODO0OOODODOOODOOOO 1000000
O00oo00ooU0ooUoooU0 opoDOoUDOOU0DOOU0OO0OO0OO0O0ODOO -100U0DOOO
Joooobbbbibobdooooguguouiol pyImport_ImportModule () DODODOOOOOO
Note 00O 0DDDOOO0ODOO0ODOOODOOOD —O0OD0O0O000 mport0000000000ODO0O
goooooooo)

struct _frozen
freeze OO0 0O0O0O0OOCOODDDODOOODOOOOOOOOOODOOOOOOUOOOODOLOO
OO0 (PythonODOODOOOO Tools/freeze/ DO 0D0DOO0D0ODO)0000O0O0O00O Include/
import . hO0OOOOOOOOODOODODODO:

struct _frozen {
char *name;
unsigned char =*code;
int size;

}i

struct _frozen* PyImport FrozenModules
0000000 struct _frozenOOOOUOOOODOOOOOUOOODODOO NULLOOOOOO
000000000000 DO0000000D0O0O00000D0D0D0D0O0D0 mportJ0O0ODODOO
0000000000000 0000000000000O000O0O000DOooO0OoooOoOOooooOO
gddooooooooobobobbobobbobbobooooo

int PyImport AppendInittab (const char*name, void (*initfunc)(void))
oo obbbbbbbbobbbotbodddooooooDoL bbb
PyImport_ExtendInittab () D0000000000000OO0OO0O0OOOOOO -1000000
000000000 name O import 000000 import 000000000000 OOOOO initfunc
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000000 py-Initialize() DO0DOO0OO0O0OO0OOO0OODOODOODOOO

struct _.inittab
00ooooooooo0oUooooooOo0ooooooo0ooooooOooOooDoooOoOo
0000000000000 0U0000o0o0oo00000D00oDoOoOo0O00OUoOoooOO Python OO
0o000dooooooooob00oobobOg pyImport_ ExtendInittab () OO00OOOOO0O
0000000000000 0000o00o0O00O0n Include/import. hOOOOOOOOOOO
googd:

struct _inittab {
char *name;
void (*initfunc) (void);

}i

int PyImport ExtendInittab (struct _inittab*newtab)
000000000000 0000000000000000000d newtabd name 00O OO0
NULLOOOOOOOOOOO (sentineh) 000D 000000000000 OOOOO;0000000
goooooooobobbobobbtbdddoooooobbobbbb oL O
0000o0o0o00o0oooO0000o0O0O000 -10000000000O000DDOooOOoOoUoOoOo
00000000000000000 Py Initialize() 0000000000000 O0O0OOOOO

5,56 000000 (data marshalling) 000 OO

0000000000 marshal 00O0O000OO0OOO0O0O0O0ODOCOOOOODOOOOOO CODOOOOOOO
ggboobooobooboboobobooboobbooboobbooboobbooboobbobboobo
ggboobooobooboboobuoobboboboobboobboobuoobboo

ggbobooobooboobbooboobb

oooooooooo300000000000000000O0O0O0O0C0O0O0000O0OD oOOOOOOOO
(Python24000000000)00000 10 imtern00000O0O0OCOOOOOOOOOOODOODOOO
Ooooo0o0O0O0000000000 (Python25000000000)0000020000000000
0000000oooooooooooon0 PYYMARSHAL VERSION 000000000 (@COOO0O 2)00
oooo

void PyMarshal WriteLongToFile (longvalue, FILE*file, intversion)
long 00000 value O file 0000000000000 value0DOO 3200000000000
0;000000 longO0OOOOOOCOODOOO

O0O0C0OC024000:00000000OversionODOODODODODDOO

void PyMarshal WriteObjectToFile (PyObject*value, FILE*file, intversion)
Python DO O OO0 value O fileOODOODOOOO

00000 24000:000000000version000O0D0OCOOO

PyObject* PyMarshal WriteObjectToString (PyObject*value, intversion)
Return value: New reference. value 0 0 0 0000000000000 0OOOODOOOOO
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OO0O0C0OC24000:00000000OversionDOODODOODOOO
gobobooobooboobobooboobboobo

XXX What about error detection? It appears that reading past the end of the file will always result in a negative
numeric value (where that’s relevant), but it’s not clear that negative values won’t be handled properly when there’s

no error. What’s the right way to tell? Should only non-negative values be written using these routines?

long PyMarshal ReadLongFromFile (FILE*file)
0000000000 FILExOODOOOOO0O0O0O0O0O0D0 CO longOOOOOOODODODODODOO
0000000000 000D0 long0O0OO0OOOOOOO 320000000000D0O00OO

int PyMarshal ReadShortFromFile (FILE*file)
0000000000 FILExOOODOOOODOOODODOO CO shortOO0O0O0OO0OOO0ODOOOOOO
00000000000000 short 0000000000 160000000000000O0O00O

PyObject* PyMarshal ReadObjectFromFile (FILE*file)
Return value: New reference. 0000000000 FILE-OOOOOOOOOOOODO Python OO
000000000000000000000000D000000 (ECFError OO TypeError)
oo00oO00oNULLODOODOD

PyObject* PyMarshal ReadLastObjectFromFile (FILE*file)

Return value: New reference. 0000000000 FILE-OODOOOOOOOOOOO Python OO
000000000 000000 PyMarshal ReadObjectFromFile () OOOOOOOOOOO
goobooboobbooboobooobooboooboobboboboobbobbooboo
000ooo000ooo0o0oooOo00oooO00oooO00oooO00oooOoO00oooOoO00ooo
gobooboobboobooboboooboobobooboboobobobobooboboobbooboo
00000000000000000000000000 (EOFError 000 TypeError)d OO0
ONULLOOOOOO

PyObject* PyMarshal ReadObjectFromString (char*string, Py_ssize_tlen)
Return value: New reference. string 000000 lenO000000000O0O0O0COCOOOO0O0ODOO
00000 PythonOOODODODOD0ODODOODO0ODOODOODOOOODOOOOODODOOO (EOFError
000 TypeError)0O0000 NULLOOOOOO

00000 25000:00000000/rn000 int000O000D0O0OO0OOO0OOOOOOO 64
bitO OO OO0 O0O00o0ooooooooooooooog

56 000000000

oooooooooooooo0oooo0ooooooooooooooooooooooooooDoo
extending-index 0 00000

0000000 300000 PyArg ParseTuple (), PyArg ParseTupleAndKeywords (), 00O
PyArg Parse () 00000 OO0OO0OO (formatstring) 0000000000 O0ODOOODOOOOOOO
J000o0oDo0ooooooooooooooDoooooooooooooooooooooDoooooon
gooo
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ooooO0o0o0o000ooooooo0OO0 o000 (formatunit)’ 000000000 10000000
0100 PythonOOOOOOOOOOO;00000C00000O0O0CO0O0O0DOOOCOOODOOOOOOO
goboooooooooooooboooobooooboooobooooooooooDOooooDOboOooDboboooon
oooooooooooooooooooOooboboOooooooOoOoobooOooooos,@)oooobooooooo
00000000 Ppython0000000000;[0]0000000000O00O0O0O0O0O0COOOOOOO

gobooooboooobooooooOooOoooOOoO0oOobOOo0obOobOOoOooboOoOooOoOOoOoOOOoOoOoDbboOonon
unicode 0 bytes 1 0 000000000000 DOODOOOOOOODODOOOOes,es#,et,et#00000
gobodoobooooooooooooooboooooboooo

s (0000000 Unicode O) [constchar*] Python 0000000 Unicode 0000000000 OO
g0oo0o00OO0b0 cOobOoobooobOobbOOoDO0oOoDbOo0ObOoO0O0O0ObOO0oODOoOobDOobODbDOobDDOO
go;boddooduoobbbbbbodooobob bbb ooobobobo
O0oU0ooopocooOoOoNULOOOODOOOOOOPythonOOOOOOONULOODOOOO
0000000000000 00;00000000000 TypeErrorJO0O0O OO OODO Unicode
0o0o0o0DOo0000oooooDoo0oooooooOo cooooooooooooooooood
UnicodeError 0o

s#(00000Unicode 0000000000000 00O00O0)[constchar*, int(000 Py_ssize t,0000)]
o000 sgboobgoooboobooboobobobooboobobobooboobOooboobo
0000000000000 0D000D00D00o0dPythonD 000D ullOOOOOCOODOOO
0000000000 Unicode OO0 O00OOOOOO0ODOOOOODOOOOODOOOODODOOO
goddooooooooobobbobbobbbobbbotboddddoo DL bbb
doooooooooooooooooooooon

Python25000000000000 Python.hO include 0000 PY SSIZE.T.CLEANOOOO
0000000000000 00000000000000000000000000000 IntO0O
00 pPy-ssizet OOOOOO

sx (00000OUnicode 0000000000 D0OOOOODOOOO)[Py-buffer] s#000000000D0O
000000000 Py buffer0000000000O0O0OOOCOOOO0O0OOOOOOOOOOO
O0000000 py-BEGINAALLOW.THREADS OO OOOODOOOODOOOOOOOODOOODO
CobOoOob0oboOoo0oocOoboocoboo0o0oo0oo0o0o0ooOonboo0ononOd pyBuffer ReleaseO0OO
ooooooo

O00o0o26000.

z(0OOODOOODO Unicode 0000 None) [constchar®] sO0000000OOPython 0000000
NoneOOOOOOODOOOO COOOOOOANULLOODOOODDOO

z# (00000 NoneOODOOODOODOOUOODODOOODODO)[constchar*,int] s#0 sO z0OOODO
oooood

z+» (0OO0OO0OUnicodeOO None ODOODOOODOOOODOO)[Py-buffer] sx0s0O zO0000O0ODO
oooo

O000o0o26000.

u (Unicode O) [Py_UNICODE *] Python O Unicode D0 O0OO0OOOONULOOOOOO 160000
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Unicode (UTF-16) 0000000000 sO00000 Unicode 0000000000 0O0O0OOOO
OooOoooooospyonIcoDEOOONOOOOOOOOOOOOOODOOOOODOOOO Unicode
ooooooobbooobooooboooooo

u# (Unicode O) [Py_UNICODE *,intf] D00 wOOOOOODOOOODOOOODODOODOODOOODOODO
O Unicode 000000000 DOO0O0DODO0OQOO0O0ODOOOOO0OO UnicodeDOOODOODOOO
oo0oo0ooooboooboooon pyoNIcopEODOOODOOOODOOOOOOOOOOOODO

es (00000OUnicode0000000D0000O0DOO0ODO) [constchar *encoding, char **buffer] O 0O
0 sO000000OUnicode 0000000 Unicode 00000 DODODOODOOOOOOOOOOOOO
gbo0o0ooooboobooboboooNULOObO0Ooooboooobobobooboobooooo

O000000000OO0c00O000O0000OO0O0O00000O00000O0O0NULOOOOODOOO0
0000000000 const char« 000000000000 00O0D0ODOOOCOQO PythonO
Coob0ooooboooboo0oooo0oO00bboO00n charxxd000O0O0O0O0OO0;0000000
coooooooobooboobooboooooobOoobOOoboboobooooboboobooooooobooDbOon
cobobobooobooooooooooooooboooooooooooooonn

PyArg_ParseTuple () UDOO0OOO0O0O0O0OO0DOOO0O0OC0OODOOOOOOOOOOOOOOOOO
00000000000 *uffer 0000000000000000000O0DOOOOOOOODOO
Oo0oo0OooobooooooOoOoDbboOoonn pyMem Free () OOOOOOOOOOOOO

et (000O0OOUnicode00D000000O0O0O0ODOOODO) [constchar *encoding, char **buffer] es O
0doddddoosdoooooodoooooooooDOoooooooDOooooooDoOoooo
gododoobodoooboooobooooobooooboooobo oo boooobooooooo

es#(J0000OUnicode 0000000000 DOOOOODN) [const char *encoding, char **buffer, int *buffer_length]
s#000000Unicode000OODOOO Unicorde DOOOOOOOOOOOODODODOOOOOOOO
ob0ob0ob0obO0obOob0obUOobUdb esbiobobobob0ob0obU0ObO0ODbOoDbODbODODO
dooooooogo

O0o00OOobDO0DbDO0DOO0O00O0O0O0OO0bO0U0ObO0OO0OObOODODOOOONLOODOOODOO
O00000D00D00 const char« 00O NULLODOOOODOODOODO NULLOOODOODODO
00000000000 o000oooooooo00U0 PpythonOO0ODOOODOODOOOOOOO
O0000000boOoDbD char»« 000000000000 000DO0D0ODOOOOOOODOODO
gbooooooooobgooboboboboooooooooboboboboboboooobooobooDbo
gogobooobboboooobbooobbooobbooobbobooobbooobboooso
gobooboobboobooobooboobbuoobbooboboobooo

gobooboobboobooboobboob:

*huffer 0 NULLODOOOOOOOOOOOOOOOOO0O0OO0OO0O0O0OOOOO0000O000OO0O0O0OO
0000000000000 00000 *uffer 0000000000000 0O00ODOOCDOOO0OO
gboooooooboobbobobobob0ooooDubOoD pyMemFree () DOOOO0OODOO
oooo

*huffer OO0 NULL OOOUOOD (DODDODOOOO0OODDOCODOODOO)ODODOOOOOGOO
PyArg ParseTuple () DO0O000OO00D0O0OOCOOOOOOOO *bufferlength OO0 OO0
J000d0ooo0ogodd pyArg.-ParseTuple () D0000O0O0O0OO0OOOOOOOODODOOO
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O000ONULOOOO0OO0O000000000000000D00 TypeError000000000O0O
O:Python3.6 000 ValueError 000000000

00000000 *ufferlength 0000 NULOOOOODOOO0O0O0O0O0OOO0O0O0O0O0OOOOO
oooood

et#(00000Unicode 0000000000 DO0OOODN) [const char *encoding, char **buffer, int *buffer_length]
es# 00000O0DO0O0OOOO0ODOOOOOOODODO0ODOO0ODODOODODDODOODDOOObOOOODDOOOn
0ofddooooooboooobooobooooooooooooboooboooon

b (0 O00) [unsigned char] Python 00O 00000 CO unsigned char 0000000000000
ooooo

B (DO D) [unsigned char] Python 0000 O00000000000000000 CO unsigned char
00000000000000

00000 23000.
h(0D0O0)[shortint] PythonO0OOOD CO short int 00000000

H(OOO) [unsigned shortint] Python 0000 0000000000000 OOODO CO unsigned
short int 00000000

ooooo23000.
i(0O00)[inf] PythonODODODOO CO int 00000000

I1(000)[unsignedint] Python 000D 0000000000000 0ODOO0ODCO unsigned int00
oooood

0oo0ooD23000.
1(000)[longint] PythonOOOODO CO long int 00000000

k(OO0O)[unsignedlong] Python 0000000000 O0OOOOOOOOOOOOOOOOO CO
unsigned long intO00OO0OO0OOO

oOoooo23000.

L(ODOO)[PY.LONG.LONG] PythonOOOOO CO long long0OO0OOOODOODOOOODOOODO
long long O (OO0 Windows O _int64 0)0000000000000O0O0O0O0O0O0O0O0O0OO
gooo

K (O0OO) [unsigned PY_LONG_LONG] PythonOOOOOOOOO0OO0OODOOOOOOOOOOOOOO
00 CO unsigned long long0O0O000O000OO0OO0OODOOOO unsigned long long
0 (000 Windows 0 unsigned _int64 0)00000000D0O0OD0OODOODODODOODOODOO
oooo

0000023000,
n(000)[Pyssizet] PythonO0ODODOOOOOODDOD CO Py.ssizet 00000000

ooooo2s5000.
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c(DO010000O0)[char] OO0 100000000000 0OO0O PythonOOODOOO CO char0QO
ooooo

f(0000000)[float] PythonDODDOOOODO CO float 00OOODOOO
d(0000000)[double] Python0OOOOOOOD CO double 00000000
D (00 00)[Py—complex] Python 0OOOOOD0 CO Py complexO0000000000

0 (object) [PyObject *] Python 00O OOOD (DOODO0OOODOOO)CO PythonOOOOODODOOODODO
0000000000000CO0000000000000000000000000000000
000000000000000000000000 NULLOOOOO0O0000000

0! (object) [typeobject, PyObject *] Python 0O O OOO0OO CO PythonOOODDOODOODOOOOOOO
000 o0000000000O0COOO0O0D0O0DO:0000000 PythonOOOOOODOODO
0000000000 DODOO00000DoODODO0000OoDoODOOO0g (Pyobject+xO)COOO
O00000000Python00000000000D0OODOODOOO TypeError 0000000

0s& (object) [converter, anything] Python 0000000 comverter 000000 COODDOOODDOOODO
000000oo0doD:00bD0o0ooDoo0oDOo(@oooo)conooobDooOgd void 00
00000000 converter 1000 0OO0ODOOOOOOODOO:

status = converter (object, address);

000 object 000000 PythonOOOODODODODO address ] PyArg Parsex () 0000 voidx
goboobooobbod starws DO ODOOO0ODOOOO 1, 00000000 00000DODOODLDDOO
0000 comverter 000 address 0000 0000000000000 O0O0OO0OOOO

S(ODO0O00)[PyStringObject*] o0 0OU0O0OUOUOOPython0OO00OODDOOODOUOOODODOOOOODOD
O0o00000o0ooooOoooO000o0oo0oooOO00b0O00000 TypeError 0000000 COO
O PyObject+O000000O0DO0ODOODOOOOO

U (Unicode 0O) [PyUnicodeObject*] o0 000000 0OPythonOOODOO0O0OO Unicode DOOOOOO
000000000 000000do0d UnicordeOOODOOOOOOOODOO TypeError0O0O00O0
OO0 COD0O pPyobject+0000000DO0O0DODOOOO

t# (000000000000 000)[char®,int] s#00000000000000O0O0OOOOOOOO
coobOoobobOobOoo0obocO0oboO0oboO0o0obOODbDO charxdOOoOOoOoOoOoOoOocOOCOOOOO
goobbooduDb intboogobboooobobboooobboooobboooobbboo
gboooooooobog;b0b0ob0o0bd TypeError0gnogooon

w(00OODOODO0ODOoooooooog)[char*] sO0000000000O00O0O0O0OOO0OOOOOOOO
gbooooooooboobobobooooooooooboboboboboooooooooDo
coboooobooo0ow¢#bOOOOOOOOOOOOOODODOOOOOODOOOODOOOOOOO
gbooooo;000000000 TypeErrorJdooogon

w (DODOOD0O0OO0O0DO0O00OO00ooo0)[char* Pyssizet] s# 0000000000000 0OOOOO0O
gboboboboboboobooouoooob0obobUobUobO charx 00O obOoDODO
gobobboooobboOo0 pyssizet 0000000 DODOOOOODODOOOODODOOO
goboobodbbuooboobboobo;g0b00bbOod TypeErrordoogonog
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wx» (0000000000000 00) [Pybuffer] sO0000 s+x0000wOOOOOOOOO
ooooo2e6000.

(items) (00OO0QO)[matching-items] 0OO0OO0O0O0O iLems 000000000000 OOODOODODO
OPythonOOOOOODOOODOOOOO0O0OODOCOODO tems0000000000CO0O0O0OO0
goboboooobooooooooboooooobooooboooooooooonn

OC: PythonOOODOODO 15200000000000000000000O0O0O0O0O0OOOOOOO
goobbbboooooobbbbooooobbbbooobbibdd TypeError 0000000
goobooboobobooboobboooboobooobodbboboboobbobDbooboo
gbooooooooboobon

Python OO OOOOOOOODODOCO PythonOOODOOOOOOOOOO;0000000000C0000O
gooooooooboob —0O0oooooobDooDbOoOoDbOoOobbO0ObObO0bObooooOooooDooDOoOon
oooooooooooOoooooOOooO0ooOoOoo@ooooOoboooooOoboOoooOoboOoocoooooboooaon
(downcast) DO OOOOOOD —000000000000000000O)O

gobooooboooobooooooOooOoooOOo0oobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOoOoOoDbboOonon
gobooooboooobooooo:

| Python OO O O0OOOOODOOOOODOOOODOOOODOOOODOOOOODOODOODOO
00000 coonoooooooooooooooooDoooDnDoDO0 —0DO0ooooooooooa
00000 pyArg ParseTuple () 00000 COODOOOOODODOODOOO

gboooboobooboobooooooooooooo; o000 oooooouoooo
0000000 (PyArg ParseTuple () D00 O0O0ODOO ”O000 (associated value)”) D0 0O OO
agood

; gbobooobooboboooooobobooobobo,obobobooobobobobbooDbo
gboboobooooobobobo oobooboboboboooboooo - 0;,00000000DO0DAO

00000000000 PythonOOODOOOOODODO OO0 (borrowed) D00 0;000000000
0o0o0o0ooooooooooooooo!

000000000000 (additionalargument) 00 0000000000000 O00O00O0OO0O0OOOOO
goooo;oooboooooooooooooboobooboobOooDbooDbDoobOOooDOoboobobon
gooooooooooodooooooboooooooboOoO0oOoOoOoOOoOoOOoOobOOOOO;obO00DOb00On
goboooooooooooobbooooooooooOoooDo

gbooooocoooodb agbO0b0OCOCO0OO0OO0OOO0ODOOOOOOOOOOOOOOOOOODOOn
gobooobooboboooboobobooboboobOooDboOoDOoDbO0ODO PyArg.Parsex () DOOOO
gbobooooobodobobooooooobooboboooooboooobooooooboooooooDoOon
PyArg Parsex () 00000000OD0O0ODOODOOOOOOODOODOODOOOOOOODOODODOOOOO
ooboooooon

int PyArg ParseTuple (PyObject*args, const char*format, ...)
gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
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coooO;00000000b0000000000000a0

int PyArg_VaParse (PyObject*args, const char*format, va_listvargs)
PyArg ParseTuple () 0000000000000 0000 wdist0OOO0O0OOOO

int PyArg ParseTupleAndKeywords (PyObject*args, PyObject*kw, const  char*format,

char*keywords(], ...)
ogoo0ooooooooooooooooooobooooboooooooooooobooooobobooo

coooooooobo;oc0oobocoobobooobo0ooboOo0Oooon

int PyArg VaParseTupleAndKeywords (PyObject*args,  PyObject*kw,  const char*format,

char*keywords[ ], va_listvargs)
PyArg_ ParseTupleAndKeywords () O00D00O000000000000 velit OOO0OO0O

ooo

int PyArg Parse (PyObject*args, const char*format, ...)
0000070000000000000000000000000000 —O0O0O0oOoooOoooOoo
0000000 METH.OLDARGS DO UOU0OOODDODODOOOOODOODODODOOOOUOOODODOOOOn
0000000000000 000000000000000000O000Do0oO00ooDoOoOOoOoooOo
oo obobbbbbobbobbobodddooooooooDoo bbb o
0000000000000 0000000000000O000O0oO000DoOoOOoOoooOoOOOn

int PyArg_UnpackTuple (PyObject*args, const char *name, Py_ssize_tmin, Py_ssize_tmax, ...)

0000000000000 0000000000000O000O0O000DOooO0OoooOoOOooooOO
bbbl UUD METH.VARARGS OO
0000000000000 000000000000 args0000O0;000000000000O
0000000000000000000000 min00 mexOOOOOO0O0O0O0O0;min0 maxO
0o0o0o0o0dooooobooo000oo000o0obo0D0o0o0o0o0oonog Pyobjectx 000
000000000000000;00000000000 argsO000000O;0000000000
gobooobboobbooobboobboob aergsODbO000bDbOO0ODLDbDOOODOOOn;
00000000000000000000000000000000000000O000O000 args
goooobbbbooddooouooobbbb b ooooL; oo obobobo
dooooooooood

gobobboooobbboooobboooobboouonb weakref DOOOO0OODODOOO
gboooooooogoog:

static PyObject =
weakref_ref (PyObject xself, PyObject xargs)
{

PyObject =object;

PyObject xcallback = NULL;

PyObject xresult = NULL;

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

return result;
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0000000 PyArg.UnpackTuple () OO00O0O0O0O PyArg ParseTuple () OO0OOOOOO
ooooooooog:

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

ooooo22000.

ooooO025000:00000mn0d maxD int 0000000000000 0O0OOOO6G4Db1tO
gbooooooobooboboboooooooooboboboo

PyObject* Py BuildValue (const char*format, ...)
Return value: New reference. PyArg Parsex () 00 0000000000000 OO0ODOOOOOOO
00000o0o0d0ooo0oo0oooooooo0ooo0o0ooDoooooo0oooogO NULLO
OOoooO;NULLOD0ODOO0DODOO0ODOOO0OOOO

Py_BuildValue () ODOOOOOOO0OOO0OOODOOOOOOOOOOOOODODOOOOOOOOO
gbooooooboboboooboooboboboooooob0ob0oboboboU0b0d Noneld
gobo;0boboooobboooboboooobboobbboooobbooobbooobbboo
gbooboooboobobobo o 1booboboobobooboobobobboobooboDbo
ooooooooon

gobobD sO s#00000000D0OOO0OOO0O0O0000O0O0ODO0ODODODODDDbOOOOO0OO
gbobooooooobob0obobobboooobDuobobobobOo0g Py Buildvalue () O
godooooooobobooooodddddooooooooLo bbb bbb booooUUoUgo
U0 malloc() OOOODOODOODOOOOODOODOO pPy-Buildvalue()ODOOOOOOOODOO
U Py BuildValue () UOUODOODO free() DO0OOO0OOO0OOOOOODOOOOOOO

ooooooooooooooooOoOooOooooOooooO;(@)ooooooooobooooboooo
Python OO O OOOOO0OO;[0]JO00CCCOOOOODODCOOODOO

OoooOoooDoooO(s#0000000000O0O0O0)000DOO0OO0OCOO0OO0O0ODOOOO0OO0
oooboooooboooooooooboooobobooooooooooOooDboboOooobooOoo

s(0000)[char*] mllD0000 CO0OO0OO PythonO0OOOOOODDODODO00COOOO
0000 NULLODOOO NoneOODOODOO

s#(0000)[char*int] COOOUOO0O0OUOOOO PythonOOODOOOODOOOOOO COODOO
oobDOoOANULLOD0O00000000 NoneOODOOOO

(0000000 None) [char*] sO000O000
z# (0000000 None) [char*,int] s# 000000

u (Unicode 000 0) [Py_-UNICODE *] null 00 00O O Unicode (UCS-2 000 UCS-4) 0000
000000 Python Unicode 1000000000000 Unicode 000000000 NULLO
000 NoneOOOOOO

u# (Unicode 00 0 0) [Py_-UNICODE *, int] Unicode (UCS-2000 UCS-4) 0000000000
00000 Python Unicode 0 0 00000000000 Unicode 000000000 NULLOO
000000000 NonedOOOOMO
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i(000)[int] OO0 CO int0 PythonOODOODODOOO0ODODOOOOO

b(0OO)[char] OO0 CO charO PythonOOOODDOOO0DOO0OODOOODOO
h(JOO)[shortintl OO0 CO short int O Python 000D ODOO0O00OOOOOOOO
1(0oD0)[longint] CO long int O Python DO D DOODDOOOOODOODO

B(OOO) [unsigned char] CO unsigned char 0 PythonOOOOOO0OOOOOOOCOOO

H (O OO) [unsigned shortint] CO unsigned short int O PythonOOOOOOOOOOOO

gogod

I(000/0000)[unsignedint] CO unsigned int O Python DO OOOOOOOOOOOOO

U0 sys.maxint U0 0000000000000 0OO0OO0O0OOOOO

k(ODODO/0000) [unsigned long] CO unsigned long O PythonO0OOOOOOOOOOOO

b0 sys.maxint 0000000000000 ODOOODOOO0OOO

L(0000)[PY.LONG.LONG] CO long longd Python DOOOOODOOOODOO0O00000

long longUOO0OO0OOODODOOODOODODOOODOOODODOODOO

K(ODOOO) [unsigned PY_.LONG_LONG] C O unsigned long long 0 Python 0O OO0OO

gobooobodbb long longUUOOoooooboobOo0obbOOoODbOO0ODLOODDOO

n(000)[Pyssizet] CO Py.ssizet O Python 0O DDDD0000000000000O00O0

gobooooobogd

ooooo2s5000.

c(DO100000)[char] ODOO0OO0DOOOOCO int0000 10 PythonOOOOODOOODO

ooboooooon

d(0000000) [double] CO doubled Python 00000000000 000
f(00oooooo)[fleatl] 000000
D(0000)[Py—complex*] CO Py.complexO000 Python DO DO000000O0O

0 (object) [PyObject*] Python 00D O0DODO0O0OODO0OODODOOODOD (DO0OOO0OO0OOO0O0OOO 10

goooooo0oOo)yooogoooobooo  NULLOODOODODOOOODODODOoOoOooDO
goooooboobbooboobbooboobbooboobDboobbobLbooboo
00000 py-Buildvalue () O NULLOOOOOQO Py BuildValue()OODOODOODOO
gboboboboboooboooobodn systemeErroxr0d0oooon

S (object) [PyObject*] o0 O OOOO

N (object) [PyObject*] 0000000000000 O0OOO00DOO0OONOOOOOOOOOOOO

gobooobooooooocoOobo0ooobocOoobooOoOoOoOoOOoOoOoOOoOoOobObOOoOobOoOoOo
oobooooood

0s& (object) [converter, anything] anything O converter 000000 Python 0000000 OOO

00000000 anything (void » 0000000000 ODO0OOO)OOOOOOOOOO
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00’000’ 00000000o0oo0ooOb00oooo0 NULLODO000ODO00o0o0000
oono

(items) (0OO0O)[matching-items] COO0ODO0OO0O0O0O0OOOO0O0ODOODOO PythonOO OO
oobooooo

[items] (0D OO)[matching-items] COODOODO0OOO0OO0OO0OODOOO PythonOOODO
oobooooo

{items} (0 O O)[matching-items] COOOOOO0OOO PythonOODOOOODOODOOOOO
goboo cOi0oooUopoodooooopoooooooooooooo

OoOOOOOOODOOODOOODOO0OD systemError00000O0OOC NULLOOOOOO

PyObject* Py VaBuildValue (const char*format, va_listvargs)
Py Buildvalue () 0OOODOOUOOOOOOOOOOO valistOOOOOOOO

57 0000O0ODOODOODO

gogbobooboobobooboobboobdg

int PyOS_snprint £ (char*str, size_tsize, const char*format, ...)
000000 format 000000000 size 00000000 0D0DOO sevr 0000000 Unix man
page 0 snprintf(2) O00O0O0O0OODOOO

int PyOS_vsnprint £ (char*str, size_tsize, const char*format, va_listva)
000000 format 000000000 vveODOO size000000D0O0D0DOODO ser 0O000O0ODOO
Unix man page 0 vsnprintf(2) 0000000000

PyOS_snprintf () O PyOS.vsnprintf () 000 COODOOO0O snprintf() O vsnprintf () O
Jg0oo00o0o0o00ooooooooooocooboboboooboooboobOoOoDbOoOo000000o0oooooOooOoo
go0oooooao

0000000000000000 str¥f*size-11000 '\0' 000000000000 (sr000D0O '\O'
00d0d0O)size00000O0OD0ODOODOOOOOODODODODO str != NULL,size > 0, format != NULL
ooooooao

OO vsnprintf () 0000000000 DOO0O0O000DOO00O0DODOO0OO0ODO0O0ODOO0O0O sizeO
5120000000000000000 Python O Py_FatalError O abort 0 0 O O

oooooooooo@ooo »nO0000)0000000O0O0OO:

* 0 <=rv < size00000000D00O0DO0OO@OO ser¥*v]000O "\0O'0000)wD0O0O0
ser 0000000

*rv >= sizel0OOOOOO0OO0OOOO0ODOOOOO0DOOOO0OO0DOOO0O0O0 rv + 100000000
000000D000str**size-110 '\0' 000

srv < 000000000D00D00D0O0O0DD0OO0DO0DO str¥f*size-110 '\0' OO OO str
ooooboboooboooooooooboooooOooOooooOoooooOooobooboooon
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000000 lecale0 0000000000000 O0OODOOOOO

double PyOS_string to_double (const char*s, char**endptr, PyObject*overflow_exception)
000 sO double 0000000 DOOOOOOO PythonO OO ODOODODOODOOOODOODODOO
00000 PythonO float () 000000 ODODOOODOODOOOOCOOOOOOO sOOOOOO
Joooooooooooobobbobobbbobobobodddddoooooooooooooboobon

endptr 0 NULLOOOOOOOOO0OOOOOOCOOOODOOOCOOOOOOOOOOODOOOOC
go0o0oO0O0QoO0oO0oO0O0 -1.00000 ValueError 00O O0O0OOO

endpr 0 NULLOOOOOUOOOOOODOOOODOOOUODODO*endptr 0000000 0OOOOOO
gogbobbooobbbooobbuoooobobooobobbbooobobbooobobobd «endptr
OO000OCO0O0OOOOO0O0OValweError0O0OO0O0-1.0000000

sOfleat00000COOO0O000ODOOOOOOOODODOOOO@OOO 1eS00" 00000000
OO0DO0O0O0O0O000OD00)overflowexception NULLOO Py HUGEVALOOOOOOOO
000000000000 overflowexceptiond PythonOOODOOOODOODOODOOOOOO
000000000 00DCO0O0DC -1.00000000CO00O0CO0ODOOxendptr0D0OOOO
o000o0o0ooooooooooogooooooo

000000000000 0000000 (000 out-of-memory 00 0)J OO0 PythonO OO OO
oo -1.0000000

ooooo27000.

double PyOS_ascii_strtod (const char*nptr, char**endptr)
0000 doubleODOOOOOOOOODOOOCIocaleDOODO COOO strtod() DOOODOOO
0000000 00oooooooooooooodoOdlecale0 0000000 O0OOODOODOO

PyOS_.ascii_strtod() 0000000000 0ODOODOODOOOOODOLOOOOODOODODOO
gobooboooboobooooboo

000 Unixmanpage O strtod(2) 00O0O0ODOOOOO
ooooo24000.
00000 270000:0000 PyoS_string.to_double() 000000000

char* PyOS_ascii_formatd (char*buffer, size_tbuf_len, const char*format, doubled)
doubleD '.'0000000O00O0DO0OOODODOO0OODO format000000000O0O0O0ODOO
Oprintf() 00000000 DOOO0O0OOOOOOOOO 'e','E","£','F','g','G'00O0O

0000000000000 0OD0000O huffer 00 0000000000000 NULLODODO
ooooDbo24000.

O000D0 270000: DDODDOOO Python 270 3.1 0000000000000O0
PyOS_double_to_string () OOOO0O0OO0OO

char* PyOS_double_to_string (doubleval, charformat_code, intprecision, intflags, int*ptype)
doubleval 0 00000 format_code, precision, flags 0000000000 COCOCOO
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format.code 0 'e','E', '£','F','g','G",'r' J0000D0CO0OCOOODOCOO 'r* 0000
precision ] 0 0000000000 0O0O00O00 'vr*000000COD00O0CDO repr() 00O
gobooboooobod

flags O 00 O Py_DTSF _SIGN, Py_DTSF_ADD_DOT_ 0, Py DISFALT 00000 orO000OOODO:
* Py DTSFSIGNOOvalOO0O0O0O00000O00O0O00O0O0OO00DOOOO00ODOOOO0
* Py DTSFADD DOTOODOODODOOOOOOOOOOOOOCOODOODOO

* Py DTSFALT O 7alternate” 0 0 0O ODODOOCOOOOOOOOOOOOOOOO
PyOS_snprintf ()0 "' 00000000OO00ODO0O

ptype 0 NULLOOOOOOvel OOOOOOOCOONaNOOOOOOOODOOPy DISTFINITE,
Py _DTST_INFINITE, Py DTSTNAN OO0 00000000000

0000000000000 0000 uffer 00O0DOO0OOO0O0O0OOOOOOOOCO NULLOOOO
gboooooobobobo pyMem Free () UOO0O0O0OOO0OO0ODOODODO

ooooo27000.

double PyOS_ascii_atof (const char*nptr)
00000 locale0 000000 doubleOOOOODOO

OO0 Unixmanpaged atof (2) 000000000
ooogo24000.
00000 3.10000:0000 PyoS_string.to_double() 0000000001

char* PyOS_stricmp (char*s/, char*s2)
OO00/000000000000000000/000000000000 stremp() OOOOOO
ooonod

ooooo2e6000.

char* PyOS_strnicmp (char*s/, char*s2, Py_ssize_t size)
000/O000000000000000000/000000000000 strncmp () DOOO0OO
ogood

ooooo2e6000.

58 JOOOOOO

PyObject* PyEval GetBuiltins ()
Return value: Borrowed reference. 00 000000000000 0O0OQO0O0O0OODOODOOOOOOO
goooCoOoOoOoO00oO0O0O0o0O0o0oooUooooOoooooOooo

PyObject* PyEval GetLocals ()
Return value: Borrowed reference. 0000 0000000000000 0O0O0OOOOOOOOOOO
Oo00oO0o ANULLODODOOOO
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PyObject* PyEval GetGlobals ()
Return value: Borrowed reference. 00000000000 O0O0O0O0OOQOOOOOOODOOODOODOO
00000 NULLOOODOOO

PyFrameObject* PyEval_GetFrame ()
Return value: Borrowed reference. 000 0000000000000 0OO0OOO0OOOOOOOOO
oooO0oo ANULLODOOOOO

int PyFrame GetLineNumber (PyFrameObject*frame)
frame 000000000000 OOOOOO

int PyEval GetRestricted ()
0000oo000oooOo0o00oooOo00oooOo00oooO00ooOoOO00DooOoOO0oOoooOoOO0oOooo
gooo

const char* PyEval_GetFuncName (PyObject*func)
funcO0D0O00DD00O0OO0O0O0OODOODOODOOOOODOOOOODOOODOOOO funcO00ODO
oooo

const char* PyEval_GetFuncDesc (PyObject*func)
SJunc0ODOOOO0OOOOO0OOO (description string) 000 000000000000 OOOODOO
OO0 ”()”,” constructor”, ” instance”, ” object” 0 0 0 PyEval GetFuncName () 000000000
funcO0OO0O0OOOOO

59 codec000DOODOOOOOO

int PyCodec_Register (PyObject*search_function)
000 codecOOOOOOOOOOO

oobbbO00o0dobD encodingsddogoobooooooobbboooooobboooo
gbooooooooobobobo

int PyCodec _KnownEncoding (const char*encoding)

encoding 000000000 codec0 00000 OO0OOOODO 100000000

PyObject* PyCodec_Encode (PyObject*object, const char*encoding, const char*errors)
000 codec 0O OO encode APL

encoding 000 0000000000000 000OO0 object0 00000000000 0ODOOODOO
OO0 errors0000000 errorsd NULLOOOOOOOOOOOO codecO0O0O0O0O0O0OOODOO
0000000000000 000000D0O00000 LookupError0000O0DOO0O

PyObject* PyCodec_Decode (PyObject*object, const char*encoding, const char*errors)
000 codec 00 OO dencode API.

encoding 000000000000 O000O0O0CO ohject00O0O00O0O0OOOOOOODOODOOO
Oerrors0000000O0 errors0 NULLODODOOOOOOOOOO codec0O0ODODOOODOOOOO
0000000000000 000000D000 LookupError0donoooon
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591 0o0Ooooo API

00000000000 encoding0 0000000000000 DODODOOOOOOO0ODOODOOOODOO
g0obo0b0bO0ob00o0o0ooboooOgnDg ReyError 00040 0O NULLODODOOO

PyObject* PyCodec_Encoder (const char*encoding)
00000 encoding0 00000000 DOOOOO

PyObject* PyCodec_Decoder (const char*encoding)
00000 encoding0 00000000 DOOOO

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

O0O0D00O encodingd IncrementalEncoder 0O0OOOOOOOOOO

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

OO0000 encodingd IncrementalDecoder 00O OO0OOOOOOO

PyObject* PyCodec_StreamReader (const char*encoding, PyObject*stream, const char*errors)
OO000DQO encodingd StreamReader OO OOOODOOODOODO

PyObject* PyCodec_StreamWriter (const char*encoding, PyObject*stream, const char*errors)
00000 encodingd StreamWriter 0O0OOOOODOOODOODO

5.9.2 Unicode DO OO0 0OoooooonO API

int PyCodec _RegisterError (const char*name, PyObject*error)
0o00o0ooooobooooouonod errord name 000000000 0O0O0OOOOOOO0O
0000o0DOU0oOo0Oo00ooO0Do/O00DO000O0000DDCOU0UDOD0ODOOOODOoUOOooOO/™
oo nameD 0000000 oogooog

0000000 1 00000000 UnicodeEncodeError, UnicodeDecodeError,
UnicodeTranslateError 00O 0O000ODO0OOOODOOOODODOOODOOOODOOOO
oooooooobooOoCocOobDOoOooOobOoO0bDOoOoOo0obDOoOoOoO0bDOOoOoDOobobOOoDOoOo@oboOon
O0000000D0000000 UnicodeJOODODO0DO00O0 OD0DOO0ODOOOO)OOODODOOOO
O00O000000oooo20000000000000000O00O0O0 encode/decode 00000
O000O0o0d0bDOO00obOoOoOoooooooooooodg

oooooooobooOoonO -100000a0

PyObject* PyCodec_LookupError (const char*name)
name 000 0000000000000 0O000O0O0O0O0O0O0OOO0OOOODOOOONULLO
OO00000OO0strict" 0000000000 DOCO0ODOOO0DOOOODOO

PyObject* PyCodec_StrictErrors (PyObject*exc)
excO0ODODODOOOOQO4oooo

PyObject* PyCodec_IgnoreErrors (PyObject*exc)
unicode 00000000000 DOODOODOOOOOOO
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PyObject* PyCodec_ReplaceErrors (PyObject*exc)
unicode 0000 20 U+FFFDOOO0OOOOO

PyObject* PyCodec_XMLCharRefReplaceErrors (PyObject*exc)
unicodeencode D000 XMLOOOOOOOOOOODO

PyObject* PyCodec_BackslashReplaceErrors (PyObject*exc)
unicodeencode 0000000000000 0O00 (\x,\u,\))OOODOOOODO
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060

00000000000 (abstract objects
layer)

00000000000 0D0DoD0D00000oo0D0oooU0oO PpythonOOODOODOODOODOO@DOOO
goobooobooooooooo)ooooooooooOooboOobDoOobDOo0Oobo0ooOooDoobooboOoo
000D0O0000O000ooodoDoOPython 00 0O0O0ODOOCOODOOOOOOO

goobobob pyListNew () OOODODOOOO NULLOODOODOODOOOOOOOOODOODODOO
gogbooobooboobbooboobbooboobobooooba

61 D000 O0O000OO (object protocol)

int PyObject Print (PyObject*o, FILE*fp, intflags)
000000 e0O0O0OD fp00D0O0O00DODOOODOO -1000000 flagsO0ODOOODODOOOO
000000000000 0000000000000000000000000 Py_PRINTRAWDO
0;00000000000000repr() 00000 str() 0000000000 OOOOOOOO

int PyObject _HasAttr (PyObject*o, PyObject*attr_name)
o000 attrmame 000000 10000000000 0o0OOOOOCDODOOOOO Python OO
hasattr (o, attroname) 000000000 OOOOOODOOOO

int PyObject_HasAttrString (PyObject*o, const char*attr_name)
o000 atrmame 000000 10000000000 000000000000 Python OO
hasattr (o, attrname) OOOOOCOCOOOCOOCOCOOOOOOO

PyObject* PyObject _GetAttr (PyObject*o, PyObject*attr_name)
Return value: New reference. 100000 o00000 attrmame 00 0000000000O0O0OO
Oo0oOoOoOoOoOooOoANULLOOOODODOODODOO PythonOO o.attrname 000000

PyObject* PyObject _GetAttrString (PyObject*o, const char*attr_name)
Return value: New reference. 100000 o00000 attroname 000 0000000000000
O000C0O0OO0O0O0ONULLOOOOODOODODOOO PythonOO o.attrname 000000

PyObject* PyObject _GenericGetAttr (PyObject*o, PyObject*name)
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OO000000D0 tpgetattro0 00000000 OODOOOOODOOOOOOOOOOOOOO
oo(@UObopooO0)oopooOoOon0 _diect._O000COO0ODOOODOOMROOOODOOOO
0000000000000 00d descriptors 000 000000000000 ODOOOOOOOO
ocooooooobooOoOoooOoOoooOoO0O0oDoO00DoOoO00bOOoOoOooboOoOoOoOoDOoOOooDboOooo
U0 AttributeError 00 googn

int PyObject _SetAttr (PyObject*o, PyObject*attr_name, PyObject™*v)
godddd oO attrmame 100000 0ODOOOvyOUOOUOOUOOOOOoOoooooooo =100
O00;00000 o000O0OD0OODODODODO PythonOO o.attroname = vOOOOOO

vONULLOOODOOODODDODOODOOODOOOO0D0O0O00000 PyObject-DelAttr () 000
goooooogo

int PyObject _SetAttrString (PyObject*o, const char*attr_name, PyObject*v)
000000 o0 attrmame 0000000000 vOOODODOOOOODODOOOOOOOO -100
OO00;00000 o0O0OOCOOODODOOO PythonODO o.attrname = vOOOOOO

vONULLOOOOOOOOODOOOOODOoOOODOOO0OO000O0 pPyObject_-DelAttrString()
gobooboooboo

int PyObject _GenericSetAttr (PyObject*o, PyObject*name, PyObject*value)
Joo0oobooooboobbooboooboboonobd tpesetattrod 00 oo0nooonoong
gooooooMROOODOOOOOOOOCOCOCOOOOOOOOOOUOUOOUOOOOOOOOO
0o000oo0DO0odDoOoooDo0oooDooooo0o0ooDo0odoDoooDoooDooo@oooooo)a
dodddgd _dict__O00D0O0ODODDODODODODODODOODOOOOOOO oODODODODOODOObOObOOO
AttributeError 00000 -1000000O0

int PyObject DelAttr (PyObject*o, PyObject*attr_name)
000000 o0 atriname 000 0000000000000 O0O0O -1000000000O0O0O
Python 00 del o.attrname 000000

int PyObject _DelAttrString (PyObject*o, const char*attr_name)
ooddd el atrmame 100000 DOOOODOOOOODODODOD -1 00000000000
Python OO del o.attroname O0O0O0ODO0O

PyObject* PyObject RichCompare (PyObject*ol, PyObject*02, intopid)
Return value: New reference. ol 0 02 0 opid 00000000000 O00ODOO opidd Py_LT,
Py_LE, Py_EQ, Py NE, Py GT,0 00 Py.GE,000000000000000000 <, <=, ==, !=,
> 000 >=000000000000 PythonOO ol op 0200000 op0O opidO0O0ODODODO
0o0Dbo0ooooobooboooobooboooooO NULLODODOoOonOo

int PyObject RichCompareBool (PyObject*ol, PyObject*02, intopid)
0l 0 020 opid 00 0000000000000 O0 opid0 Py_LT, Py_LE, Py_EQ, Py_NE, Py_GT,
000 Py GE,000DO0O0OODODOOODOOOODO <, <=,==!=>000 >=0000000
000000000 1000000 o0o0D0O0ODO0O0OC0O0O0 -100000C00O00O0OOd PythonO
0ol op 0200000 op0opid00000O0OOOCOCOO

O00: 0ol0020000000000000000 PyObject_RichCompareBool () O Py EQODOONO
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o0 10000 pyNEOOOODOO OODOOOOO

int PyObject _Cmp (PyObject*ol, PyObject*02, int*result)
ol0020000000000000 o/l 0000000000 OODOODOODOOOOODOODO 02
000000000000 0000 result OO0O0DODDOODDDOOO -1000000 Python O
result = cmp(ol, o2) 00OO0OOO

int PyObject _Compare (PyObject*ol, PyObject*02)
ol0020000000000000 /00000000 DOOO0OODOOUOOODOOOOOO 020
godoboobobooooobobobooobobooobobobooboboboooboos,
PyErr Occurred () 00000000000 ODOODODOOPythonO cmp (01, 02) OOOOOO

PyObject* PyObject Repr (PyObject*o)
Return value: New reference. o 00000 0000000000000 00OOO0O0O0O0OOOOODOO
NULLOOODOOOPythonO repr(o) JO0D0O0OOOO0ODOOOOOO0ODO repr() OOOODOO
Oo0oooOoOoooooooDo

PyObject* PyObject _Str (PyObject*o)
Return value: New reference. o 0 0 0000000000000 O000O00ODOOO0ODOOOODOOOO
NULLOOOOOOPythonO str(o) OO0ODOO0O0OODOODOOOCODOO str() O print 00O
Oo0oooooooogd

PyObject* PyObject Bytes (PyObject*o)
o000000OObytesJODOODOOOOO2xO000000 PyObject.Str() 00O0O0O0OOOO

PyObject* PyObject _Unicode (PyObject*o)
Return value: New reference. 0 0 Unicode 000 000000000000 O0O UnicodeOODOONO
00000000 NULLOODOODOO PythonO unicode(o) O00OO0OOODOOOOOOOOOOO
unicode () DODODODODOOOOODOO

int PyObject _IsInstance (PyObject¥inst, PyObject*cls)
inst0 cls000000000 cs000000000D0O00O0OO0OOO 100000000000 0
0000000000o0DoD -100000000U00DOC0cdsO0OOO0UUODODDOODOOOO
0000000000 PyObject_-IsInstance () O inst0d cls000000 1000000clsO
00O0o00UoUoodb es0000000D0ODOOCOCOOO000O0O0OODOODODOOOODOOOOOOO
gboboooboboboobUob 10b000ob0b 100D obob0o obobobbimste O
000000000000 00 ¢sO 000000000000 D000O0O0O0O0O0O0O0O0O0DO0O0DOO0O
OO0 imst00 _class__ O00O00OO0O0OOOODOO

gooooz21ooo.
00000 22000:000000000000DOO00DOO0O0OOOO

gooobooboboboooooooooobooboboboboobooooobDoboboboboboboooo
goobobboooobbooobbobodoad BODOOooobDObOOOOLDO BUO AODODDOOODDO
00BOAQOQOOUOOOODOOOOOO (nheriy 0000000 DOOOCOCOOOOODOOOOOOOO
godopooOoooooUooooU00ooUOUOoOoOoU0UoUOooOOoUUOoDOoOUOUDOoOoBO AOODOOOO
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000000000 A0 BOODOOOOO PyObject_-IsSubclass () O000000O0O0AOOO BODO
00000000000 BO _bases__ 0000000000 (depth-firstsearch)y D ADOOOODO

int PyObject _IsSubclass (PyObject*derived, PyObject*cls)

000 derived 0 cls00000000 sO0000000O0O0O0 1000000O0O0COOOOOO
0000000000000 -1000000 sO00D000000DDODOO csOO0O0O0ODODOOO
cooobooooooOoobooooboooOooOoOoOoOOoOoOoOoOoOobOOobOboOoOoOobOOobO 1000000
0100000000000 000000Oderived 000 clsO0O000000000000O00O00OO
O@goooooo)oooooooobooooooOOO0O0O0O0000O

ogooooz21000.

ooOoOoOo23000:000 PythonOOOODOOOOOOOO0OO0OO0OO0OOO0OOOOOOOOOOOOO
ooono

int PyCallable Check (PyObject*o)

goboobeobobboobooboobbobbobobooboobbobbooboobbo
gbi10000000b00b00b0 o0 bOUObDOobOobOobOobOobbOOooOoDO

PyObject* PyObject _Call (PyObject*callable object, PyObject*args, PyObject*kw)

Return value: New reference. D0 00000 Python OO OO OO callable.object 000000 ODO0O
000 aqrgs 000000000 DOODOODODOODO (mamed argument) kw 0000000000 0OOO
0000000000000 0 ewO NULLOODOODOOOOOO argsO NULLOOOOOOOO
goddooooooooobobbobbobbbobbbotboddddoo DL bbb
Oo0O0OO0OoOOoOoOoOoOoOoU0OOoOooANULLODOODODOO PythonOO apply(callable_object,
args, kw) O0O0ODO callable object (xargs, *+kw) OOODOOO

o000oo22000.

PyObject* PyObject_CallObject (PyObject*callable_object, PyObject*args)

Return value: New reference. 1 000000 Python 000000 callableobject 0O OOD0OOOO
OO0 agsO0000D0OOCO0ODOOOODOOOODODOO0ODODOO argsO NULLOOOOOODOOOD
0000000000000 0000000000D0000000000 NULLOOOOOO Python
00 apply(callable.object, args) OOOO callable.object (xargs) DOOOOO

PyObject* PyObject _CallFunction (PyObject*callable, char*format, ...)

Return value: New reference. 10 00000 Python 0000 0OQO callable_object 00O OO0O CO
O0000o0DOo0ooDooOoCcOoO0d Py Buildvalue() OOODODOODODOOODODOOODOOO
000 format 0 NULLODOOOOOOOOOOOODOOOOOOOOOOOODODODOOODODOOOO
000000000000 000O000000 NULLOODOOOO PythonOO apply(callable,
args) UOUODO callable(xargs) DO0O0OOOOOOO PyObject *xargs0O0O0OO0OOONO
000 PyObject_CallFunctionObjArgs () 00000000000 ODOOOOOOOOOOOO

PyObject* PyObject _CallMethod (PyObject*o, char*method, char*format, ...)

Return value: New referencee 0100000 o0 method 00000000000 O0O0O0O0O0DO C
0000000000000 CO000D0O00OoDOoU0O0O0n Py Buildvalue() 0O0OOOO
O000000000000000 format0 NULLOODOOOOOOODOOOOOOOOOOO
gobooboboooOoOOoO0oOo0o0o0ooogogooooobbboboooboobobbobD NULLOUOUOUOOgo
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Python 00 o.method(args) DO0O0OOOOO0ODO PyObject #args 100000000 OCOO
PyObject_CallMethodObjArgs () 0000000000 DOOOOOODOOOODOODO

PyObject* PyObject _CallFunctionObjArgs (PyObject*callable, ..., NULL)
Return value: New reference. 1 000000 Python OO O OO0 callable 000000 PyObject *
g0oob0o0obO0o0b00o0oobOoobOOo NULLOODOO0ODO0O0ObO0OO0ObOOoOobOUoOobDOooDbDOo
0000000000000 000o000oo0o0o0oooooooANULLOODDOOO

ooooo22000.

PyObject* PyObject_CallMethodObjArgs (PyObject*o, PyObject*name, ..., NULL)
Return value: New reference. DO 0000 o00000000O0000O0O0O0O0OO0OO PythonOODO
000000 name D000000O000OO Pyobject+0000000000O0O0.000000O0
NULLOOOODODOOODOOOooOooooobooooboooooooooooooooooooooDo
0000000000 NULLOODOOOO

ooooo22000.

long PyObject _Hash (PyObject*o)
000000 o000000DOO0O00OODOO0ODODODOOO -1000000 PythonOO hash (o)
oooooo

long PyObject _HashNotImplemented (PyObject*o)
type(o) OO0OO0OOO0O0OOOOO0OO0DDOO TypeError00000 -1 00000000000
tp-hash ODOOODOOO0ODOO0ODOOOO0ODOODDODOODOOOD ywpe OO OODLOOODOOO
oooooooooooooooo

ooooo2e6000.

int PyObject _IsTrue (PyObject*o)
o0000000D00O0DDO0 100000000000 0000000d PythonODO not not o
000U000o00oooo -1000ooo

int PyObject Not (PyObject*o)
o000000000O0O0O00O0D 0OOO0O0O0OOOOOOOO 1000000 PythonOO not oO0O
goooooood -1ooooood

PyObject* PyObject_Type (PyObject*o)
Return value: New reference. o0 NULLOODODOOOODODOODO o00O0OODOODODOOOODODO
0000000000000 00D00 SsystemError 00000 NULLOOODOOO Python OO
type (o) U0UOOOO ODOOOOODLOOOODODODOOOOUOOODLDOLOUOODODOOUODUOOLDDbDUOOO
0000000000000 0D000000000O PyTypeObject+000000O0O0OODOOO
o->ob type 00O0ODOOOOOOOOODOOODO

int PyObject _TypeCheck (PyObject*o, PyTypeObject*type)
O0000O0Oo0O0O el yypeOODOODODOOOUOOOU0ODODODODOOODOOOOOOOO NULL
doooooooooo

ooooo22000.
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Py_ssize_t PyObject_Length (PyObject*o)

Py _ssize_t PyObject_Size (PyObject*o)
oU00000O0O0O0O0O0O0O0O0OOOOO oOD0DDODDODDODDODDODODDODODODODODODDODODDODDODOODOODODOO
0000000000000000000000000000000000 -1000000 Python
00 len(o) DDOOODOO

00000 25000: 0000000000 int000000000O00CO0OO0O0O0O 64bit00O0O
coooboooobbooooboooobooooooooo

PyObject* PyObject_GetItem (PyObject*o, PyObject*key)
Return value: New reference. 00000 keyDODOODO o000OD0O00O0OODOODOO NULLO
O000OOPythonOO ol[key]l] OOODOOO

int PyObject _SetItem (PyObject*o, PyObject*key, PyObject*v)
000000 ky OO vO0OOOOOOODODODODODOOOOOOO -100000;00000 0000
OO0O0OPythonOO o[key] = vODOOOOO

int PyObject DelItem (PyObject*o, PyObject*key)
000000 o000 kyJOODODDODDOODODODOODDODOOOO -1000000O PythonOO
del olkeyl OOOODODO

int PyObject AsFileDescriptor (PyObject*o)
Python 0000000000 OOO0O0O0O0O0O0O0O0OOOOOOODOODODOOOOOOODODOOOOO
000000 @) 0o0o00oDoo0O0o0o0o0DOonDO fileno() O00OODODODOODOODODO;DO0O
ddd fileno() DOO0ODO0OOOOODODODOODODDODOOOOOOOOOOODOOOODDODOOOOOOO
00000 -1000000

PyObject* PyObject Dir (PyObject*o)
Return value: New reference. D 0000 PythonO DO dir(o) OO0DOOOO0ODOOOOOOOODOO
00o0oooooooooooo (@Moooooooo)yDooooooooooooOg NULLODOO
O00O00O0ONULLOOUOUOOPythonOO OO dir() OO0OOOOOO0OOODODOOOOOOOO;
0000000000000 ooobDoOonDnD NULLOODOOO0ODO PyErr.Occurred() 000
ooooo

PyObject* PyObject_GetIter (PyObject*o)
Return value: New reference. Python 0 0 iter (o) D0 O00O0OOCOOO00OODOCOOOOODOOOOO
goddooooooooobobbobbobbbobbbotboddddoo DL bbb
0000000000000 00D0D0000 TypeError 00000 NULLOODOODO

6.2 00000000 (number protocol)

int PyNumber _Check (PyObject*o)
000000 o000D0U0O0OO0DO0OOOODOOOOODOD 1000000000000 O0O00OOO0O
Oooooooooooooooooog

PyObject* PyNumber Add (PyObject*ol, PyObject*02)
Return value: New reference. 010000 ol 0 o20000000000000000 NULLOODOO
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OOPythonOO ol + 02000000

PyObject* PyNumber_Subtract (PyObject*ol, PyObject*02)
Return value: New referencee. 10000 ol 00 020000000000000000O NULLOOO
OO0O0PythonOO ol - o2000000

PyObject* PyNumber Multiply (PyObject*ol, PyObject*02)
Return value: New reference. 010000 ol 0 o20000000000000000 NULLOODOO
O0OPythonOO ol » c2000000

PyObject* PyNumber Divide (PyObject*ol, PyObject*02)
Return value: New reference. 00000 ol 0 020000000000, 00000 NULLODOOO
00 PythonOO ol / 02000000

PyObject* PyNumber FloorDivide (PyObject*ol, PyObject*02)
Return value: New reference. 010000 ol 0 o2000000000000000000 NULLODO
oooo”0oo0o0”o0Do0ooooooooooo

ooooo22000.

PyObject* PyNumber _TrueDivide (PyObject*ol, PyObject*02)
Return value: New reference. 1000000000 o/l 0 0o20000000000C0C0O0O0OO
(reasonable approximation) 000000000 NULLODOODOODOOOOO 2000000000
00000000opooO00000o0oooL ’"000”000000o0oo0ooO0000oooooOoo
oo obobobobobbbbobbbbboboodddddooooooo

ooooo22000.

PyObject* PyNumber Remainder (PyObject*ol, PyObject*02)
Return value: New reference. 10000 ol 0 o20000000000000000 NULLOODODO
OOPythonOO o1 $ c2000000

PyObject* PyNumber Divmod (PyObject*ol, PyObject*02)
Return value: New reference. J 00000 divmod () 000000000000 O0ODO NULLOOO
OO0 Python OO divmod(ol, o2) OOOODOO

PyObject* PyNumber Power (PyObject*ol, PyObject*02, PyObject*03)
Return value: New referencee 100000 pow() O0D0O0OD0ODOODDODODOONULLOODOO
OO0 PythonOO pow(ol, 02, 03) 000000 o3000000000 30000000000
Py NoneOOOOOOODO (030 NULLOOOOOOOOOOOODOOODOOODOOODOOODO
00)0

PyObject* PyNumber Negative (PyObject*o)
Return value: New reference. D0 000 o000000000000O0O NULLOOODODO QO Python
00 -oO0O0ODOOO

PyObject* PyNumber Positive (PyObject*o)
Return value: New referencee 10000 o00D0O0O0O0OOOO NULLOOODOOOPythonOO +o0 0O
gbooon
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PyObject* PyNumber Absolute (PyObject*o)
Return value: New reference. D0 000 oO00000000O0O0O0O0C NULLOOOOQOOUOPythonO
U abs(o) DODOOODO

PyObject* PyNumber_Invert (PyObject*o)
Return value: New referencee 0000 o 00000 DOODO (bitwise negation) 0 00000000
NULLOOOODOOPythonOO "o0OOOODOO

PyObject* PyNumber Lshift (PyObject*ol, PyObject*02)
Return value: New reference. DO D000 ol 0 o200000000000000DOOCODOO NULLO
O000O0PythonO0O ol << 02000000

PyObject* PyNumber Rshift (PyObject*ol, PyObject*02)
Return value: New reference. 10000 ol 0 020 000000000000000O0O0O0O NULLO
O0OO0OO0OPythonOO o1 >> o2000000

PyObject* PyNumber And (PyObject*ol, PyObject*02)
Return value: New reference. D00 00 ol 0 020 00000000 (bitwiseand)” DO 00000
OONULLOOOOOOPythonOO ol & 02000000

PyObject* PyNumber _Xor (PyObject*ol, PyObject*02)
Return value: New referencee. D0 000 ol 0 020 00000000000 (bitwise exclusive or)”
O00OCOCOOO0OO NULLOOOOOOPythonOO ol © 0c2000000

PyObject* PyNumber _Or (PyObject*ol, PyObject*02)
Return value: New reference. D0 000 ol 0 020 700000000 (bitwiseor)” 00000000
NULLOOOOOOPythonOO o1 | 02000000

PyObject* PyNumber_InPlaceAdd (PyObject*ol, PyObject*02)
Return value: New referencee 0000 ol 0 020 0000000000000 0O0O NULLODOO
OO0l 0 in-place0 0000000000 OIN-place0000000O0PythonOd O ol += 02000
ooo

PyObject* PyNumber_InPlaceSubtract (PyObject*ol, PyObject*02)
Return value: New reference. 10000 ol 00 o20000000000000000 NULLODODO
0000l 0O in-place0 0000000000 Oin-place00000000PythonO0 ol —= 0200
oooo

PyObject* PyNumber _InPlaceMultiply (PyObject*ol, PyObject*02)
Return value: New reference. DO OO0 ol 0 020000000000000C0OOOC NULLOODO
OO0l O in-place0 0000000000 Oin-place00000000PythonO0 ol »= 02000
ooo

PyObject* PyNumber _InPlaceDivide (PyObject*ol, PyObject*02)
Return value: New referencee 10000 ol 0 020 000000000,00000 NULLOOOO
00 ol 0O inplace00000000000OIMn-place00000000O PythonOO ol /= 0200
oooo

PyObject* PyNumber _InPlaceFloorDivide (PyObject*ol, PyObject*02)
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Return value: New reference. 10000 ol 0 020 0000000000000 0000O NULLOO
00000l 0O in-place0000000000O0OIn-place0000000OPythonO0O 01 //= 02
goodgoo

ooooo22000.

PyObject* PyNumber_InPlaceTrueDivide (PyObject*ol, PyObject*02)
Return value: New reference. 1 000000000 o/l 0 0o20000000000C0C0O0O0OO
(reasonable approximation) 000000000 NULLODOOODOODOOOOO 2000000000
gooopoOoOopoOoOoDOCOCOOCOCOOOOOO0O0’0000DUODOD0DO0O0DOOOOOOOOOoOO
000000000000 000000000000000DD00D0O0000D00Oe! O in-place
OO0OC0OO0OoOoOoOOoOOimm-place0O0D0DOODODO

ooooo22000.

PyObject* PyNumber_InPlaceRemainder (PyObject*ol, PyObject*02)
Return value: New reference. D0 000 ol 0D 0200000000000,00000 NULLOOOO

O0o0l 0 in-place0 0000000000 DOIN-place0000000OPythond 0 0l %= 02000
goo

PyObject* PyNumber_InPlacePower (PyObject*ol, PyObject*02, PyObject*03)
Return value: New referencee 100000 pow() O0OD0DODODODOOODOOO NULLODOO
00 ol O in-place 00000000000 OIn-place 010 0000000O0OODO 030 Py_-Nonel
OO0 PythonO ol ++x= 020000000000000 pow(ol, 02, 03) O in-place0000O
030000000000 Py NoneODODOODOOODO (30 NULLODDOODOODOODOOODOOO
gooooOoooooooo)o

PyObject* PyNumber _InPlaceLshift (PyObject*ol, PyObject*02)
Return value: New reference. 010000 ol 0 o20000000000000000000 NULLO
000000l O in-place 00000000000 Oin-place 0000000 0Python 00 0l <<=
c2000O0OOO

PyObject* PyNumber _InPlaceRshift (PyObject*ol, PyObject*02)
Return value: New reference. DO OO0 ol 0 0200000000000000OOC0ODO0O NULLO
000000l O in-place 00000000000 Oin-place 0000000 OPythond0O o0l >>=
oc2c00OODODOO

PyObject* PyNumber_InPlaceAnd (PyObject*ol, PyObject*02)
Return value: New reference. 10000 ol 0 020 ”00000000 (bitwiseand)”’ 0000000
OO NULLOOOOOOo0I O in-place0 0000000000 Oin-place0000 000 OPython O
0ol &= 02000000

PyObject* PyNumber_InPlaceXor (PyObject*ol, PyObject*02)
Return value: New reference. D0 000 ol 0 020 00000000000 (bitwise exclusive or)”
000000000 NULLOOUOO0OOQe!I O inplacec00000000000OIn-place00000
OO00OPythonOO o1l "= 02000000

PyObject* PyNumber_InPlaceOr (PyObject*ol, PyObject*02)
Return value: New reference. D0 000 ol 0 020 00000000 (bitwiseor)” 00000000
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NULLODOOODOO0! O in-place 00000000000 Din-place 0 00000 00Python 00 ol
= 02000000

int PyNumber _Coerce (PyObject**pl, PyObject**p2)
00000 PyObject+0 000000000 DODOOO0OODOOOOO »pl0 +xp20000000
00o00doooooooooooooooooooooooooono o@O)yoboooooooooao
0000000000000 000o00g «pl0+xp200000000000O0 @OOCOOOO
0o00’d0)d odo0oOoOoOoOdDOoDOoOO0O0oOdDOO0ODOOooDOooDoOoDOOoDOOooDOooDOg -1
0)OOOOOOODOOOOOOOOOODOOODOO00d pyNumber_Coerce (&0l1, &o2) OOOO0O
O Python O ol, 02 = coerce(ol, o2) 000000

int PyNumber _CoerceEx (PyObject**pl, PyObject**p2)
doo0O0d pyNumber_Coerce () UO0UO0ODOOO0OODODOOOODODOOOOOOOODODOOOO 1
(0D0:-1000000000000 100)000000000O00O0D0OODOOOOODODOOOOO
ooooon

PyObject* PyNumber_Int (PyObject*o)
Return value: New reference. D0 000 o0000O0O00000CO0O0O0O0DOOOO NULLOOODO
0000000000000 0O0000UOUOoOOOOOOg PythonOO int (o) OOOOOO

PyObject* PyNumber_Long (PyObject*o)
Return value: New reference. 0000 o0 0000000000000 OODODOO0O NULLOOO
OO0 PythonO O long(o) OOOOOO

PyObject* PyNumber Float (PyObject*o)
Return value: New referencee. 10000 o0 00000000 0OOOODOOOODODOOOOO NULL
O00000OPythonOO float (o) ODOODODO

PyObject* PyNumber_Index (PyObject*o)
o0 Python0 intO0O000 long0 0000000 DDOO00OOODOOODOOOOOO NULLOOO
OO0 TypeError 0O0Oooonooonong

goooo2s5000.

PyObject* PyNumber _ToBase (PyObject*n, intbase)
O0r0000base 0000000000 ODOODOOOO 'Ob','00','0x' 0000000000
000 baseD 2,8,10,1600000000000000O0O0O0OO x000000 '"x#num' 0000
000 n000D00D0ODOOOODODODOOOO0 PyNumber_Index () 00000O0O0O0OOO0O

o00oo26000.

Py_ssize_t PyNumber _AsSsize_t (PyObject*o, PyObject*exc)
o000D0000000O0OO0ODDOOCOPyssizet0000000O0O0O0OOOOODO o0 PythonO int O
OO0 long0D 00000000 Pyssizet00O000 OverflowError D000 000 exceO OO
00000 (OO0 IndexError O OverflowError)OOODOOODOODOOO excO NULLO
0000000000000 D00D0000 PYSSIZETMINODOODOODOO PYSSIZETMAXOOO
gooooo

ooooo2s5000.
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int PyIndex Check (PyObject*o)
o00000000000000 (tpaasnumber 0000 nbiindex 0000000000 OOO)O 1
JoooooooooobD ooobobooo

oooooz2s5000.

6.3 00000000000 (sequence protocol)

int PySequence_Check (PyObject*o)
000000000 000oooo0o0U00ooooOOoU00O0ODD 1000oDooooOooOooDoo oOoO
doooooooooooobobobooooon

Py _ssize_t PySequence_Size (PyObject*o)

Py_ssize_t PySequence_Length (PyObject*o)
0000000000 000000000000 DOOU0ODOOOO -10000000000PythonO
0O len(o) DODOODODODODO

Ooooo25000:0000000000 int00O0OO0OO0OOOOCOOOOOOO0OO 64bit000
oooooooboooooooooooooooo

PyObject* PySequence_Concat (PyObject*ol, PyObject*02)
Return value: New reference. 0 0000 ol 0 02000 (concatenation) 000000000 NULLO
O000OOPythonOO o1 + 02000000

PyObject* PySequence _Repeat (PyObject*o, Py_ssize_tcount)
Return value: New reference. 00D O0D0O0O0OO00O0O o0 coumOO0O0O00O0OOOOOODOOO NULL
OO00000OPythonOO o « count JOOOOO

00000 25000:00000000 coumO000 int0000O000O0O0CCOODGCOOOO
64bit 000D 0D0D0ODODOODOOODOOOOOODOOOODODOOO

PyObject* PySequence_InPlaceConcat (PyObject*ol, PyObject*02)
Return value: New reference. 0 0000 ol 0 02000 (concatenation) 000000000 NULLO
000000l O inplace0000000000O0OIn-placed0000000PythonO0 ol += 02
goodoogo

PyObject* PySequence_InPlaceRepeat (PyObject*o, Py_ssize_tcount)
Return value: New reference. 10000000000 o0 coum 00000000 OO0ODOO NULL
O0000OUOo O inplace00 000000000 OIn-place 000000 0OPython 00O o »=
count U0 0O0O0OO

00000 25000: 00000000 coum 000 int 000000000 ODOOOOOOOD
64bit 00O 0ODODOODOOODOOODOOOOOOOOOODOOOO

PyObject* PySequence_GetItem (PyObject*o, Py_ssize_ti)
Return value: New referencee 10000 o0 i00000D00OO0OOODOO NULLOOOODODO
Python OO o[i] O0OODODOO
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00000 25000:00000000:/000 int00000000000000000O00 64bit
coooOooobobooboboooooooooooooooa

PyObject* PySequence_GetSlice (PyObject*o, Py_ssize_til, Py_ssize_ti2)
Return value: New reference. 00000 o0 /00 2000000000000000000 NULL
O00000OPythonODO o[11:1i2] 000000

00000 25000:00000000 47,2000 int00000O00COOOOOOCOOOO
64bit 00000 D0ODODO0ODOOODOOOOOOOOOOOOOO

int PySequence_SetItem (PyObject*o, Py ssize_ti, PyObject*v)
o0 i0O00OD0DODyODOOOOODODOOOODDODOOOO -1000D0DO;00000 o000
OO000O PythonODO o[i] = vODOOOODOOOOOOvyOOOOO ODOOODDO O

vONULLOOOOOOOOOOOO0OO0OOOO0OOOOO0000000000 PyObject_DelAttr ()
cooooooooooo

00000 25000:00000000:/000 int0000000000000000O00 64bit
coooOooobobooboboooooooooooooooa

int PySequence DelItem (PyObject*o, Py_ssize_ti)
o0 0000000000000 0O0O0O0O -1000000CPythonOO del o[i]l]00000CO

00000 25000:00000000/000 int00000000000000000O00 64bit
cooboooobooboboooooooooooooooa

int PySequence_SetSlice (PyObject*o, Py_ssize_til, Py_ssize_ti2, PyObject*v)
00000000000 o0 {00 200000000000000000000v0000000

00000000000 -100000;00000 0000000000 PythonOO o[il:i2] =
viooooo

vONULLOOOOOODOOOOOODODOOOODODODDOOOO00O00O pySequence-DelSlice()
cooooooobooooo

00000 25000:0000000047,2000 int00000O0000O0OODOOOOOODO
e4bit 00O O0ODOODOOODOOOOOOOOOOOOOOOCOO

int PySequence_DelSlice (PyObject*o, Py_ssize_til, Py_ssize_ti2)
00000000000 o0 /00 2000000000000000000000 -1000000
Python OO del o[il:i2] 000000

00000 25000:00000000 47,2000 int00000O00COOOOOOCOOOO
64bit 000 0D0D0ODODO0ODOOODOOOOOOOOOODOOCOO

Py _ssize_t PySequence_Count (PyObject*o, PyObject*value)

o0000 valueDDOO0OO0O00DO olkey] == valueOOO keyOOOOOODOOOOOOO
O-1000000PythonO0O o.count (value) O0OOOODO

00000 25000:00000000 int000000000000O0OOO0O0G4b1tO0OOODO
coooboooboooooooooooOoooo
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int PySequence _Contains (PyObject*o, PyObject*value)
o0 vwalue00000D0D0000O0OO0UOe 000000 value OO (equal D00 10000000
000000 o00D00000D00D00D0O00 -1000000PythonOO value in o000
ooo

Py _ssize_t PySequence_Index (PyObject*o, PyObject*value)
o[i] == valueO0OOOOOOOOOUOODOOCOO ;0000O0OCOOUOODOOOOO -100OO
OO00PythonOO o.index (value) OO0O0OO0O

00000 25000:00000000 int00000000O0OOO0OOOOOG4bILOODOODO
ooooooobooooooboooooboobooooDo

PyObject* PySequence_List (PyObject*o)
Return value: New referencee 00000000 o0 000000000 0ODO0ODOOOOODOOOOO
gbooooooboobobobooooooogoboobo

PyObject* PySequence_Tuple (PyObject*o)
Return value: New reference. D0 000000 o00000000D000O00ODOOO0ODOOOOODOO
OO000NULLOOOOOOeOO0OO0ODOO0O0ODOOUODOOOOODDOODOODOOOODOOOO
00000000 DO0O0O0O0UO0OO0OU0OOPythonOO tuple(o) DODODOODO

PyObject* PySequence _Fast (PyObject*o, const char*m)
Return value: New referencee. 0 0000 o0 000D0O0O0ODOOOOODO oO0OODO
goooobd o0 bbobboooboobbobbUooboobboboonb
PySequence Fast GET_ITEM() OO00OD0O000O0OO0OOODOO NULLODOOODOODOOODOO
0000000000000 mO0O0O000D000D0000000 TypeError 00000

PyObject* PySequence_Fast _GET_ITEM (PyObject*o, Py_ssize_ti)
Return value: Borrowed reference. o 0 NULLUO OO0 PySequence Fast () JO00OO0D0OOODOO
O000000:;0000000000000000000o0:{(O00O0O0DOOOODOO

00000 25000:00000000:/000 int000O0O00O0O0OOCOCOOO0OOOQCO 64bit
oooooooboooooooooooooooooog

PyObject** PySequence Fast_ITEMS (PyObject*o)
PyObject 00000 00000000000 OOODODOOODOO o0 PySequence_Fast () 00O
go0o0oOoOoQoOoOoOoOoOo NULLOODODOODODODODOODOO

goobooboobbooboobobooboobboooboobboboboobbobobooboo
gbooooooooobobobobobooobooooboobobobobobobooooooooDo
goobooo

ooooo24000.

PyObject* PySequence_ITEM (PyObject*o, Py_ssize_ti)
Return value: New reference. 10000 o0 i00O0000O0000COO0ONULLOOODOODO
PySequence_GetItem() OOUOO o0O0O PySequence_Check () OOUOOODOOOOODOOOO
coooooOooboooooooooooo

ooooo23000.
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00000 25000:00000000:/000 int00000000000000000O00 64bit
coooOooobobooboboooooooooooooooa

Py_ssize_t PySequence Fast _GET_SIZE (PyObject*o)
o0 NULL 0000 PySequence Fast() 00000000 QOOODODOODOOOOO o
0do0ooobob0O0O0d o0 DODOOO PySequence Size() DO UOUOUOOODDDODDODDOOOO
PySequence Fast GET_SIZE() 000 o00000O0O00ODOOOOOOOOOOOOOOOO
goodoogo

64 000000000 (mapping protocol)

int PyMapping_Check (PyObject*o)
goobboooooooobbooooooobb oo 1 bbb ooo0obobo oo
0000o00o0o0ooooooooooo

Py_ssize_t PyMapping_Size (PyObject*o)

Py_ssize_t PyMapping_Length (PyObject*o)
goboobboobbebbOo0bOOoO0DbOO0ODLOO0 1000DbOODLDbOOODLOOODOO
0000000000000 D0O0O0OOOPythonOO len(o) DOOODOCODODODO

Oo0o0025000:0000000000 int000D00O0O0OODOOO0O0O0000O 64bit000
gboooooooboobobobooooooogo

int PyMapping DelItemString (PyObject*o, char*key)
000000 oU0 keyOOOOOOOODOODODOODOOOOOO -1 00000OPython OO
del olkey] OODOODO

int PyMapping DelItem (PyObject*o, PyObject*key)
O00000O oUO0 kyOODODOODODOOOOODODOODOODODOOD -1000000Python OO
del olkeyl OOOODOO

int PyMapping_HasKeyString (PyObject*o, char*key)
0000000000000 keyOUDOODOD 100000000000D00 OO0ODOOODOOOOO
PythonO key in o 000000000000 OOOOOOOOOOO

int PyMapping HasKey (PyObject*o, PyObject*key)
000000000000 O kyODODOOOO 10D0000DOOOO0O0ODO oOODOOUODOOOD
Python O key in o 0000000000000 DOO0ODOOODOO

PyObject* PyMapping Keys (PyObject*o)
Return value: New reference. 00000000000 o00D00000O0OO0O0ODOOOOOODOOOO
NULLOOOODOQO PythonOO o.keys () DODOOOO

PyObject* PyMapping Values (PyObject*o)
Return value: New reference 010000000000 oOO0O0OO0OOOOODOOOODOOOOOO
OO0O0O0CoOoOoNULLOOOOOO PythonODO o.values () 000000
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PyObject* PyMapping_Items (PyObject*o)
Return value: New referencee 10000000000 o000D00ODDODODOODOODOODOO
000000000000 000000000 NULLDOOODOO PythonOO o.items() OO0
ooo

PyObject* PyMapping GetItemString (PyObject*o, char*key)
Return value: New reference. D0 0000 keyUOODODO o00O0OD0OO0OODOOOOODO NULLO
OO0000OPythonOO olkey]l] DOODODOO

int PyMapping_SetItemString (PyObject*o, char*key, PyObject*v)
000000 o0 kyO0OvODODDOODODDOODOOO -1000000PythonOO o[key] = v
gooooo

6.5 0000000000 (iterator protocol)

goooo22000.
gogboooobooboobbooboobboon

int PyIter_Check (PyObject*o)
oU00OOOOODOOOOODOODOOOOOOUUOUOUOUUOUOO

gooobooobobooboboobbooboobo0obooboboboob00b00bO0 next ()
UbobO0bob00l TypeError 000000000 tp-iternext JO0OO0OOOODOODOO
gooooo

PyObject* PyIter Next (PyObject*o)
Return value: New reference. 1000 o0 0000000000000 0O0O00DOOOOOOOOOO
o000 @UooooooooooooU0UobDoUoUobDOo)yogoboooooogoDboOooo
0000000000000 0o ANULLOOD0ODO0DO00O00O000O0O00O0o0OooooooNULL
oooooooooooobboooo

0000000000000 o0ooDooooooooooooooCc00oooooooooooooog:

PyObject xiterator = PyObject_GetIter (obj);
PyObject xitem;

if (iterator == NULL) {
/* propagate error #*/

while (item = PyIter_Next (iterator)) {
/#* do something with item x/
/+ release reference when done */

Py_DECREF (item) ;

Py_DECREF (iterator) ;

(ooooooo)

6.5. D00 O0O0ODOO0OO (iterator protocol) 67




The Python/C API, 0000 2.7.17

(Cooooooooo)

if (PyErr_Occurred()) {
/* propagate error */

}

else {

/% continue doing useful work x/

66 00D O0ODOOOOO

J00o00dood Pythonl.6000O00000D0OOO0OOO0ODOO0ODOOOOOOODOODOOOODOODO
Python2x OO ODOODDOOOOOODOOOOOOODODOOO Python300000O0OO0OOOODOOOOO
0000000000000 OO0O0O0ODOOOO0OOPython260 0000000000000 buffernnn
000 memoryview OO OO0 0 ODODOOOOOOOO

int PyObject _AsCharBuffer (PyObject*obj, const char**buffer, Py_ssize_t*buffer_len)
0000000000000 00000000000000000000000000 objOOOO0O
gooooOooooOooooOoOoOooOoOoOOoOoOoOoOoUOOoOOoUObOOOoOobDOOoOoDoOoOobooboOoo
0000 buffer 00D0D0O0DO0OO0O bufferlen000000000000O0OCOOOOODOOO -10O
000 TypeError 0000

ooooo rencnoO.

OoOoOOoO25000:00000000 buyfferllenD0OD0 int »O00000000000O0O0O0OO
OO0 edbit0OODODODODODODODODOODODOODOOOOOODOOOO

int PyObject AsReadBuffer (PyObject*obj, const void **buffer, Py_ssize_t*buffer_len)
0000000000000 00000000000000000000000 opjOO0O0DOOOO
coooooooboOoOoooOoOooooO0O0oDoO00oDoOoO00bDOoOoOobDoOOoOoOoDOoOOooDboOooo
00000 buffer0000000O0OO bufferlen000000C00O0OC0OOOOOODOOODOOODO -1
0odd TypeError oo

ooooo ren0noO.

O0000025000:00000000 bufferlen000 int 0000000000000 OOO
OO0 edbitO0O0DODODODOODOODODOOODOODOOOOOODOODOO

int PyObject_CheckReadBuffer (PyObject*o)
o000 0O0ODOODDODOOOODOODOOODOO0O0O0O0O000000ooooooooDoDDD 1000
O00U0ooO0oooooooooooon

ooooo22000.

int PyObject AsWriteBuffer (PyObject*obj, void**buffer, Py_ssize_t*buffer_len)
0000000000000 0000000000000 opj000000000DOOOODOOOO
0000000000000 00000o0O0000o0O00000ODOO o0DDOD bufferoOO
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0000 bufferlen0000000000000000000O000 -10000 TypeErrordO0O
ooooo

Oo0000 Le0nO.

OooO0oo25000:00000000 bufferlen00D0 int »000000000000O00O00OO
OO0 edbit0 000D DODODDODODODODODODOODODOODOOCDODOOOO

6.6. 0000 DOOOOO 69






71

0 70

00000000 (concrete object) OO O

00oooooooo pythonOOOODOOOOOO0OOODOOOOOOOOOOOODOODOOOOOODOO
o0o000oo0o0o0ooo0o00ooo0o00O;Python0 00000000000 ODOOOODOODOOO
gbooboooooobooboooooooooooobobooboooobooobooooboooboooooooDoOon
gbooboob;0b0b0b0b0ob0ob0ob0ob0ob0oobUOn Pypict-Check () ODOO0OOOOOODO
Python 0O OOO0O0O0O0O0O0O0O0OOO0”00000000000O00OO

gd: jdgoogoooooboboooobooboobbboodoooobobbbbboodooobbLbbobo
goobooooboooooooooooo  AMLLODO0bOO0obOobobobobobooboooooog
goooobooAaNvLLO0O00O00O00O00000bO00o00b0oboobooobooooobOooobOo
goobobobooooogo

71 00000000 (fundamental object)

O00000PythonDOOOD0OOO0OODOOO0O0OD (singleton) 000000 NoneOOOOOOOODO

711 0000000

PyTypeObject
00000o0dU0bOOo0o0oooOooooodoooooooo coooooo

PyObject* PyType_Type
0D0D00000000000000000;Python 0000000 type O types.TypeType 00
gooOooooooo

int PyType_Check (PyObject*o)
0000000000 DODOODOOOOOODOOOUODOOODODDOOOODOOOODODOOOOD
(subtype) D00 DOO0O0DOOO0ODOOOOOOOOODOOODOOOO

int PyType_CheckExact (PyObject*o)
gooddd e bbbbbbbodddoooooDULDbL b b
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oooooooooooooo
ooooo22000.

unsigned int PyType_ClearCache ()
ogo0o0ooooooboooobooooooooooooooooooobooo

o00oo26000.

void PyType Modified (PyTypeObject*type)
O00000000000000 typeJOOOOOODODOOOODOODOO0OOO0OO0OOOOOOOO typeO
Jjodooooooooobobobbbobbobbobbooboboooooooo

o00oo26000.

int PyType_HasFeature (PyObject*o, intfeature)
0000000 o00000 featwre 0000000000000 0OO00OOOODOOOOOOOOO
goooooooooo

int PyType_IS_GC (PyObject*o)
Joooooob e0DDOUODDUODUODODODOD0ODOUOOOOOODDODODODODOO; 000000 DDbODbOO
Py TPFLAGS_-HAVE.GCOOOOOOOOOODOODOO

ooooo 20000,

int PyType_IsSubtype (PyTypeObject*a, PyTypeObject*b)
al bOOO0OO0OO0OO0OOOODOODOOO

ooooo22000.

0000000000000 0000o0o00o0o0oDOoDOoOO0O00 __subclasscheck__() O b0O0O0O
Ubob00000 issubclass() DUODOO0OOO0O0O0OO0O0 PyObject_-IsSubclass () 0000
gooon

PyObject* PyType_GenericAlloc (PyTypeObject*type, Py_ssize tnitems)
Return value: New reference. 10000 22000.

00000 25000:00000000 nmitemsO000 int 0000000000000 0O0DOOCOO
64bit0 00 00D00OD0ODO0ODOOODOOOOOODOOODODODOOO

PyObject* PyType_GenericNew (PyTypeObject*type, PyObject*args, PyObject *kwds)
Return value: New reference. 10000 22000.

int PyType_Ready (PyTypeObject*type)
0000000000000 (finalizey 00000000 OO0OOCOO0OODODOCOOOOODODOOOOO
goobooobboobboobbuooobb oo bbb oo bbUoob o
gooooOooOoOoOoOoOopoOoOoOoOO0O0DOUUOUU OODDOOOODOODODOD -100ObOOO
goooooooo

00000 22000.

72 070 00000000 (concrete object) 00O
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71.2 None OO QOO QO

None OOOO PyTypeObject OOPython/CAPIODODDODOOODODOOODOOOOOODOOOODODO None
0000 (singleton) 0 0 00 0000000000000 (COO0 ==)000000000D0OODOODOO
gbOdb pyNone Check () UOOOOOOODO

PyObject* Py None
Python OO OO None OODOOOOOODOOOOODOOODOOOOOOODOOODOODOODODOO
gooOoCoOQoCOO0O0OO00O0O0O0C00U0U0U00ULOUO0OUOUOUUOoOUODOoOoOoOOoOoOoOoOooOQ
ggd

Py _RETURN_NONE
CcCOO00O pyNoneOd0D0O0OOOODOOOODODOOODOOOO

ooooo24000.

72 000000000 (numeric object)

721 (D0)ooooooooo (plain integer object)

PyIntObject
OO0 pyobject 00O0O00O0O0O0O0O0O0O0O0OOOO

PyTypeObject PyInt _Type
00 PyTypeObject 000 OO0O0OO PythonO (DD TIO0O0O)0DO0OOOOOOOOOOO Python
0000000 int O types.IntType 000000000000

int PyInt_Check (PyObject*o)
ol PyInt TypeUOD PyInt TypeOOUOUOOOOODOOODODOOODOOODOO

ooooo22000:0000000000000000O000O00OA0.

int PyInt _CheckExact (PyObject*o)
o0 PyInt_TypeOOODODO PyInt TypeO0OOOO0OD0O0O0O0OOOO0OOOOOOO

ooooo22000.

PyObject* PyInt FromString (char*str, char**pend, intbase)
Return value: New reference. str 1 0 0000000000000 PyIntObject O 0O
PyLongObject 0000000000 base 00D DO0OO0OOOOOOODODODOQO pend O NULL
000000 pend 0 ser 00 0000000000000 O0O0ODOOOOOOOOOOOOOOODO
base ] 00000 sy 00000000000 ODDODOOOOOO:00str0 '0x' 000 '0X'O
000D0DO0DoOooooo 1600000 ,str0 "0 000000000000 8000000000
0000000 10000000 based 0000000 based 200 36000000000000
Jooooboboiooooooooobobooodooooobobbd valueError 00ooooog
0000000000 long int 0000000000000 OODOOOOOOOOOOOUOOO
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OO00000000000000 pPyLongObject 00000000 0OO0O0O0OO0ODOOOCOOO0OO
ooooOnNULLOO0O0O00d

PyObject* PyInt _FromLong (longival)
Return value: New reference. ival 0 00 000000000000 OOODOOODOOO

oooooooo-500 25e00000000000000000000000000O00O0OC0O0OO
coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
0000000l o000ooooooooooooooogooooo PythonOOOOOOOOO

)

PyObject* PyInt FromSsize_t (Py_ssize_tival)
Return value: New reference. ival 000000000000 OCOO0O0ODOOOO0DOOOODO LONG.MAX
Jooodd oNnagMINOOUOOODODDDOODDODDODODDODODOOOOOAd

oooooz2s5000.

PyObject* PyInt FromSize t (size_tival)
ival0DODO0OD0ODOOOOO0ODOOOOOODOOOUOODODOD oNGMAXOOOOOOOODODODOO
dooooooogoood

oooooz2s5000.

long PyInt_AsLong (PyObject*io)
gbd0b0oobg pyIntobject 000D UOOOODODOOOLOOODODOOOOODOUODOODO
00000000 -1 000000 bd0ooooibod pyErrOccurred() 0OOOOO
00000000000000 -10000000000o0o0o0oo

long PyInt_AS_LONG (PyObject*io)
000000 0000000000000 00O0O0O0O00O0O

unsigned long PyInt _AsUnsignedLongMask (PyObject*io)
000000000 PyIntObject 00O PyLongObject 0O O0O00OOOOOOOOOOOODO
JOd0dd unsigned longUOO0O00000O000O0O00OO0OO0O0OO0OOOOOOOOODOO

oOoooo23000.

unsigned PY_LONG_LONG PyInt _AsUnsignedLongLongMask (PyObject*io)
JU00ugggdod pyIntoObjectUUOUO PyLongObject UOUUOUOUOUOOOOOOOOOODONO
0000 unsigned long longOOO0O0O0OOOOOOOOOODODOOOOOOO

ooooo23000.

Py_ssize_t PyInt AsSsize_t (PyObject*io)
JU00uoooodod pyIntObjectUUOUO PyLongObject UOUOUOUOOUOOOOOOOOOODOO
0oddd py-ssizetoooogag

ooooo2s5000.

long PyInt_GetMax ()
00000000000 ooDoOo0o0d000o0DoD @UOoopoDooOoDo0o0oooooDooDoDoOoOoOoao

74 070 00000000 (concrete object) 00O
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LONGMAX)ODDOOODO

int PyInt ClearFreeList ()
000 freelist 00 0000000000000 000O0O000O00OOOO

ooooo2e6000.

7.2.2 Boolean O OO

PythonO Bool 0000000000 DOODOOODOOODOODOOODOODODOO Py Falseld Py_-Truel
2000000000000 00DO0DO0ODODOOCOOCOO00000DUOODODOOODODOCOCOCOOOOOOOOO
goboboooboob

int PyBool _Check (PyObject*o)
ol PyBool Type 0O OUOOOOODOOO

ooooo23000.

PyObject* Py False
PythonOO0OO FalseOOOOOOOOOOOOOOODOOUODOOOOODOOOOOOOOOOOO
godoooooooobooboboboboboboboboboooa

PyObject* Py_True
PythonO0OOO TrueOODOOOOOOOOOOODOOODOOOODOOODOODOOODOODODOO
gooooOoOoOoOO0o0OO0OO0O0oOoOoOoooUoooooog

Py RETURN_FALSE
Py FalseOOUOOOOOODOOOOOOOOOOOOODOOOOOOOOOOOOOOOOO

ooooo24000.

Py RETURN_TRUE
Py TrueJUOUOOOODOOODODOODOODOODOODOODOOODOODLOODDOOD

ooooo 24000.

PyObject* PyBool _FromLong (longv)
Return value: New reference. v OO OO0 Py TrueOOO Py FalseOOOOOOOOOOOOO

00000 23000.

723 0000000000 (long integer object)

PyLongObject
U0 pyobject 00000 DOO0OOOOODOOODOOO

PyTypeObject PyLong_Type
00 PyTypeObject OODOOOOODO Python OO OOOODOOOOOOOO PythonOOOOOO
0 long O types.LongType U0 OOOOOOOOOO
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int PyLong_Check (PyObject™*p)
000 PyLongObject 1 PyLongObject OO DOO0OOOOOOOOOOOOO

00000 22000:00000000000000000000.

int PyLong_CheckExact (PyObject*p)
000 PyLongObject 00000 PyLongObject 0000000000 0OOOOOOOOONO

ooooo22000.

PyObject* PyLong_FromLong (longv)
Return value: New reference. v O OO0 PyLongObject 00000000000 OOODODOOOO
oooo NULLODODODDOO

PyObject* PyLong_FromUnsignedLong (unsigned longv)
Return value: New reference. C 0 unsigned long 00000 PyLongObject 00 O0OD0ONO
Jddd0odooooooooo NULLOOOOOO

PyObject* PyLong FromSsize_t (Py_ssize_tv)
Return value: New reference. CO0 Py_ssize t 000000 PyLongObject 0O0DODOOODOOOO
gooooooopoooDO NULLOOOOOO

ooooo2e6000.

PyObject* PyLong FromSize_t (size_tv)
Return value: New reference. C size t 000000 PyLongObject 00 OODOODOOODOOO
0000 000ooO0oOoANULLOOOO0OOO

ooooo2e6000.

PyObject* PyLong FromLongLong (PY_LONG_LONGv)
Return value: New reference. C0 long long 000000 PyLongObject 00 O0OOO0ODOONO
gooOoOoOooOoooooo NULLOOOOOO

PyObject* PyLong_FromUnsignedLongLong (unsigned PY_LONG_LONGv)
Return value: New reference. C 0 unsigned long long 000000 PyLongObject 0000
gboobo0ooooooboooobobobo NuLLODOOobooo

PyObject* PyLong_FromDouble (doublev)
Return value: New reference. vO OO DO UODOOOO PyLongObject 00O0DODODODODONO
O0000o000o0ooNULLODOODOO

PyObject* PyLong_FromString (char*str, char**pend, inthase)

Return value: New reference. str 1 0000000000000 PyLongObject OOOOOOODOO
Obase 0000000000 O00O0D00ODO pendd NULLOODOOOO *pend 0 ser 0000000
00000000000 00oooo0o00ooDooooOUd based OO0DODO0O ser0O0O0O0ODOOOO
OO0D0O0ODOO0O0DOO0OD:00 srd '0x' 000 'O0X'0000DOODOOODO 1600000
strd '0'J00000000CCCOO8UUIIL;,000DODDOOCOCOD 10000000 baseO
0000000 based 200 3600000000000 00O0OOODOOOOOUODODODOOOOO
0000000000000 valueError0O0OOQOOODO

76 070 00000000 (concrete object) 00O
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PyObject* PyLong_FromUnicode (Py_-UNICODE*u, Py _ssize_tlength, intbase)
Return value: New reference. Unicodle 000000 Python OO O OOOO0O0O0O0O0O0O0OOOOOOO
w00 Unicode 0000000000000 length 0000000000 base00000000D0O0O

0000000000 [2,36)]0000000000;0000000000000 valueErrorOQO
ooooo

o00oo 1e6e00O.

00000 25000:00000000 length0 int « 000000000000 COOODOOOO
640it 00000000000 OOOOOOOOOOOOODOOO

PyObject* PyLong FromVoidPtr (void*p)
Return value: New referencee D000 pO0O Python OO OOOOODOODOOCODOOOODOODO
00 PyLong AsVoidpPtr () OUOOOUOOUOOOOOOOOOO

ooooo 1s52000.

0000025000:0000 LONGMAXODOOOOOOOOOOOOOOOooOOoooooooo

long PyLong_AsLong (PyObject*pylong)

plong 000000000 CO longOOO0OO0D0OO0O pylongD LONGMAXOODOODODODO
OverflowError OOOODO -1000000

long PyLong_AsLongAndOverflow (PyObject*pylong, int*overflow)
pylong 000 CO longOOOOOOCOOQO pylong O LONGMAXOOODOODODODO LONGMINOO
000000 *verflow D 10 -100000 -100000000000000 *overflow D 000

O000000000000000000 (TypeError 0 MemoryError 0 0 )0 *overflow 0 0 00000
-1gobgogo

ooooo27000.

PY_LONG_LONG PyLong_AsLongLongAndOverflow (PyObject*pylong, int*overflow)
pylong 000 CO long longO0O0O0O0O00O0O0DOO pylong O PY.LLONGMAX OOOODOODOO
PYLLONGMINOOODOODODO *overflow D 10 -1 00000 -100000000000O0O

OO0 *overflow 0 0000000000000 OOCOOOODOO (TypeError O MemoryError O O)0
*overflow D 000000 -1000000

ooooo27000.

Py_ssize_t PyLong_AsSsize_t (PyObject*pylong)
pylong0O0OOD0OO0OOO CO Py.ssizetOOOOOODOODO pylongd PYSSIZE.TMAX OO
Jo0odoodd overflowErrordododd -1 00000040

ooooo 2e6000.

unsigned long PyLong_AsUnsignedLong (PyObject*pylong)

pylongDOOOOOOOQO CO unsigned longOdO00000000 pylong 0 ULONG.MAX 000
UOo0000 overflowError DU QOO OQOO

PY_LONG_LONG PyLong_AsLongLong (PyObject*pylong)
pylong 000000000 CO long long0O00O000O0O0OO pylongd long longOd O OO0
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000 overflowError OO O -1 000000

ooooo22000.

unsigned PY_LONG_LONG PyLong_-AsUnsignedLongLong (PyObject*pylong)
pylong0O0OO0OD0OO0O0O CO unsigned long longOOO0OOO0O0ODOO pylong O unsigned

long longOOOO0OOO0OOO OverflowError JOOOOOO (unsigned long long)-10
ooooon

00000 22000.

00000 27000:0 pylong0 000000 TypeError 00000 OverflowError 000
ooooooooooo

unsigned long PyLong _AsUnsignedLongMask (PyObject*io)
Python0OO0OO0O0O00000O0000O0O0000O0O CO unsigned longOO000O00O0OO

O0000D0DO00D00OD0 (unsigned long)-1 00D O0DDODOODODOODOODODODODOOO
PyErr_ Occurred () OO0OOOOOOO

ooooo23000.

unsigned PY_LONG_LONG PyLong_AsUnsignedLongLongMask (PyObject*io)

Python 000000000 OO0O0O0DOOOODO CO unsigned long longOO0OODOO
ooo

Returns (unsigned PY_LONG_LONG) -1 on error. Use PyErr_Occurred () to disambiguate.
ooogo23000.

double PyLong AsDouble (PyObject*pylong)

pylongODOOO0OO CO doubleJOOOOOOOO pylongd double JO00OOOOOOODOOO
000 overflowError JOOOOOO -1.00000003

void* PyLong_AsVoidPtr (PyObject*pylong)
Python 0000000 OODOOO pylongO 0 CO voidOOOOOOODODOODO pylongDOOOO

godgddoverflowError 00O OOOOOOUOO PyLong FromVoidPtr () UUOUOOODOO
00000000 voidOOOOOOOOOOOOOOOO

oOoOooo 1.52000.

00000 25000:00 0.LONGMAXOOOOOOOOOOOOOOODODOOODODODOOOOO
coooooobooobooono

724 0000000 ooooO0O (floating point object)

PyFloatObject
00 Pyobject 0000000 PythonOOOOOOOODOOOOOOOOOOO
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PyTypeObject PyFloat _Type
O0 PyTypeObject O0DOOODODOO Python OOODOODOOOOOOODODOO float O
types.FloatType OO0 OOOOODOODOOO

int PyFloat _Check (PyObject*p)
000 PyFloatObject O PyFloatObject 0000000 O0DOOO0OOOOOD

ooooo22000:00000000000000000O00O00OA0.

int PyFloat _CheckExact (PyObject™*p)
UUdd pPyFloatObject 00O OO0 PyFloatObject DO DOOODODODOODODOOOOOOOOOO

ooooo22000.

PyObject* PyFloat FromString (PyObject*str, char**pend)
Return value: New reference. str 000000000 PyFloatObject 00000 OOODOODOODO
OO000O0NULLODOUOOOOO pend0000000D0OOCOO0ODOOOOOOODOOOODOOOO
ooooo

PyObject* PyFloat _FromDouble (doublev)
Return value: New reference. vO0 0 PyFloatObject 00000000000 DOOO0OOODOOONO
NULLOOOODOO

double PyFloat _AsDouble (PyObject*pyfloat)
pyfloat 000000 CO double 000000000 pyfloard Python 0000000000000
00000 _fleat__ () D00O0DOOO0O0ODOOpAoat 0000000000000 DOODOOOOO
000000000 0000DO0 -1.000000D000C0000O0D0QOO PyErr Occurred ()
Joooooooooooooooon

double PyFloat _AS _DOUBLE (PyObject*pyfloat)
pfloat 000000 CO double0000O0ODOO0ODDOO0ODODOODOOOOOOOO

PyObject* PyFloat_GetInfo (void)
float 00000 00000000000 D00O0OO structseq0 00000000000 O0O0OOfloat.h
gooooOooooooooo

ooooo 26000,

double PyFloat _GetMax ()
float000000OO0O0DODODO DBLMAXO CO doubleODOOOOOO

ooooo2e6000.

double PyFloat _GetMin ()
float 00000000 OOODODO DBLMINO CO doubledOOOOOO

oo00oo26000.

int PyFloat ClearFreelist ()
float O free list 00 0000000000000 00O0O0OO0O0O0O0O0OOO

ooooo2e6000.
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void PyFloat _AsString (char*buf, PyFloatObject*v)
str() 0000000 vOOOODODODODODOOO WfOOO0 10000000000 OOOOO

coooboodoobobooobooooooooooooooooooooon

00000 270000: 0000 PyObject_Str() O PyOS_double_to_string() 00000
ooooo

void PyFloat_AsReprString (char*buf, PyFloatObject*v)
PyFloat AsString () DO000O00O000O0O repr () O0DO00OO0ODDOO0OOOOO buyf00O0O0O
jp00000O0O0O0O0O0O00O000

cooobodoobobooobooooooooooooOooOooOooobooOooon

00000 270000: 0000 PyObject_Repr () O PyOS_double_to_string() 0000
oooooo

725 000000000 (complex number object)

Python 0O 00000000 OOCCAPIDOO0OOOOOOOOOOOO0O0O0O0O0O000O00: 000 Python
oo0o0o0oooooooooo0O0 pythonO0O0O0O0O00O0OO0O0DOODOOOODODODOODOODOOCOODOO
000APIOO00O00O0O0O0O0O0O0O0O0O0O0OOOODOOO

coooooooooo

gooocoo0oooooUooooOoUooo00oooO0UDOOO00U0DOO0U0OODOOobDoOoOoOOoooOooo
000D oOOo0o0ooooOooDoO0ooDooOoOo APIDO0ODOOO0OOOOODOO

Py_complex
Python0OOOOOOOOO0O0O0DOOOOOOO0 COOOOOO0O0OOOOOOOOODODOOOOO
ooooooooooooooOoooooboooooooooooooooooooooooooo
ooooo:

typedef struct {
double real;
double imag;

} Py_complex;

Py_complex Py_c_sum (Py_complexleft, Py_complexright)
000000000 CO pPy.complexOOOOOOO

Py_complex Py_c_diff (Py_complexleft, Py_complexright)
000000000 CO Py.complexOOOODOOO

Py_complex Py_c_neg (Py_complexcomplex)
000 complex 00000 CO Py.complexOOODOOOO

Py_complex Py_c_prod (Py_complexleft, Py_complexright)
000000000 CO Py.complexOOOOOOO
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Py_complex Py_c_quot (Py_complexdividend, Py_complexdivisor)
000000000 CO Py.complexOOOOOOO

divisorOnull000000000000000000 errnod EDOMOOOOOOOO

Py_complex Py_c_pow (Py_complexnum, Py_complexexp)
OO0 expd numO0 CO Py complexOODOO0ODOO

numOnlld exp 00000000000 0000O0DOOOO0ODODOO errnod EDOMODOOOO
ood

Python OO OODOOOOODOOOOO

PyComplexObject
OO0 pyobject 0000000 PythonOOOOOOOOOODOO

PyTypeObject PyComplex _Type
00 PyTypeObject DO0DOUOOUODOO PythonOOOOOOOOODOODO Python O complex O
types.ComplexType U0 ODOOOOOOOOO

int PyComplex_Check (PyObject™*p)
OO0 PyComplexObject UU PyComplexObject DOUODOO0ODOODODOOODOOONO

ooooobo22000:000000000000000O0O0O0O0AO0.

int PyComplex_CheckExact (PyObject™p)
000 pPyComplexObject OOUOODO PyComplexObject UOODODOOOOUOODOODOOOOO
ooo

ooooo22000.

PyObject* PyComplex FromCComplex (Py_complexv)
Return value: New reference. CO Py _complex 000 PythonOOOODOOOOODOODO

PyObject* PyComplex FromDoubles (doublereal, doubleimag)
Return value: New reference. 0 00 PyComplexObject 00 OO0O00O reald imag 00O OO0
goad

double PyComplex RealAsDouble (PyObject*op)
op0 00000 CO doubleODOOOOO0O

double PyComplex_ImagAsDouble (PyObject*op)
op000000 CO doubledOOOOOO

Py_complex PyComplex AsCComplex (PyObject*op)
0000 op0O0O PycomplexODOO0O0OO00D00O0O00D00O0OOO0O -1.0000000

00000 26000:0p0 PythonOOOODOOOOOOOOO0O0DODO __complex__() OOO0OO
O00O0OCOO0C0O00OC0O0O0O0O0OOU0U0OU0OUOU" opUO PythonO OO ODODOOODOOOODODOODODOO
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73 00000000000 (sequence object)

00000000 00oo000o000oo00Do00o00o000oo000oo0000;00000dPython O
gooboboboooooobooboboboboobooboobooboDbo

7.3.1 bytearray 00000

oooooz26000.

PyByteArrayObject
O0 PyObjectOODOOOOO PythonO bytearray IO DO OO0D0OOCOODOO

PyTypeObject PyByteArray Type
00 PyTypeObject OO0DOOOOOOO Python bytearray J 0 00000 Python OO O OO
bytearrayO00O0O0O0OOOOOOCOO

goboooog

int PyByteArray Check (PyObject*o)
oObytearray 0 000 0000000000000 DOOOODOOOOOO

int PyByteArray CheckExact (PyObject*o)
oObytearray 0 000 000000000000 0DOO0OOOOOOOOOODOOOOODOO

Oo0ooo APIOO

PyObject* PyByteArray FromObject (PyObject*o)
0000000000000 000000000000 oOOO0O0OO bytearray 000000000
ooooon

PyObject* PyByteArray FromStringAndSize (const char*string, Py_ssize_tlen)
string 00000 len00000 bytearray 0 000000000 O00O0OO0OOOOOO NULLODO
goad

PyObject* PyByteArray Concat (PyObject*a, PyObject*b)
bytearraya 0 b0 00000000 DODO bytearray 0000000

Py_ssize_t PyByteArray_Size (PyObject*bytearray)
NULLODOOOOODOOOOO bytearray 0000000000

char* PyByteArray AsString (PyObject*bytearray)
NULLODOOOOODOO0OO0O bytearray D000 char 0000000000

int PyByteArray Resize (PyObject*bytearray, Py _ssize_tlen)
bytearray 00000000 len 0000 O0OODOO
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aoo
gogbboooboobooobooboobbooboobooobuoobobobobooboobboon

char* PyByteArray AS_STRING (PyObject*bytearray)
PyByteArray AsString () 0000000000

Py_ssize_t PyByteArray GET_SIZE (PyObject*bytearray)
PyByteArray.Size () UDOOODOO0OOO

732 0000000OoOoooOoooOoO

Jo0o0oo0D0o0o0ooo0oooooooooDooDoooooooooooooDooDOooDobOoooooon
O00000d TypeErrorddoogoggd

O0O: O00OO0OO0O00 Python3x0O0O PyBytes* 000000000 O0ODOOOOOOOOOOOOOOO
0000000000 3x000000 PyBytesOOODOOOO PyString*0000000000C0O00O00OO
gog

PyStringObject
OO0 PyObject0O0DO0OOOO PythonOOOODOOOODOOOODOOOOO

PyTypeObject PyString Type
00 PyTypeObject OOODOOOODO PythonOODOOOODOOOODO;000C00O0ODOOCO Python
JdO000dodd strd types.StringType 00 .

int PyString_Check (PyObject*o)
o0000D0O00DOO0DOOOOODDODO0ODOOOOOOOO

0000 22000:000000000D00O000DODO0O0ODOO.

int PyString CheckExact (PyObject*o)
o000 ODODODOOOODODOODODOOOO0O0000U0OUOOOOog

ooooo22000.

PyObject* PyString FromString (const char*y)
Return value: New reference. vy OO OO 0O0O0OO0O0O0O0O000000O0O0O00O0OOONULLODOO
000000 vyONULLOODODOOODOOO,NULLOOODOOODDOODODOO

PyObject* PyString FromStringAndSize (const char*v, Py_ssize_tlen)
Return value: New reference. 00 vO O OO len0D00 0000000000000 OOOODOOOOO
NULLOOOOOOvO NULLOOOOOOODOOOOOOODODOOOOOOOOO

00000 25000:00000000 /000 int00000000O0O0O00O0O0OO0O0O 64
bitO OO OO0 O0O00ooooooooooooooooog
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PyObject* PyString FromFormat (const char*format, ...)
Return value: New reference. CO 0O printf () D00 formaqt 0000000000 O0DOOCOOOO
0000000000000 000000000000000 PythonODODODODOOODOODDOOO
00000 COUO000O00000O0000o0O formaet 00000000000 (format character) O
goooooooooooooobobobobbobbobbobobooooogooag:

ooo | 0O oooo

goo

%% n/a 00 000000

%cC int cOooooDoooooOoOoOooooo
%d int CO printf("sd") OOOODODO

oe
c

unsigned | CO printf("su") OO0OODOO

int

%1d long CO printf("$1d™) OOODOOO

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

$11d longlong | CO printf("$11d") OOOODOO

%11lu unsigned | CO printf("$11lu") OO0OOOO

long long

$zd Pyssizet | CO printf("%$zd") OOOOOO

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

i int CO printf("%i") O0DOOOO

$X int CO printf("$x") 0O00ODO0O

%S char* nllO0O0000 COO0OOO

3] void* CODOOD 160000 printf("sp") 0O0OD0ODOOODODODOOO
00000000 printf00000O000OO0O0O0OOOODO0O OxOOOO
oo

coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
oooooooooog

O0: "%ld” 0 "%IlIyw” 0000000 HAVELLONG.LONG O DOODODOOOOOOOOOoOOooOOoOo

00000 27000:7%ld”0 "%luw 00000000000000

PyObject* PyString FromFormatV (const char*format, va_listvargs)
Return value: New reference. PyString FromFormat () 0000000000000 O00OOCOO
do0O0oooooooo

Py_ssize_t PyString_Size (PyObject*string)
000000000 string000000000O0OOOOO

00000 25000:00000000 int000000000O0O00O0OOO0O0G4b1tO0OOO0O
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ooooboooobooooooooooooooon

Py_ssize_t PyString GET_SIZE (PyObject*string)
PyString.Size () 0000000000000 O0DOOOO0O0ODOOOOOOO

ooooo25000:000000000 int00000000000000000640bit0000
gbooooooboobobobooooooog

char* PyString AsString (PyObject*string)

string 0000 NULODOOODOOODOOOOCOOOOOOO0OO0 string0000D0OODOODOO
0000000000000 0DO00DO00D0O000 pyString FromStringAndSize (NULL,
size) 0000000000 DOOO0OODOOODOOOOOOOODOOOOODOOOOOOOO
0000000000000 0000O0O000OoO stringd UnicodeDOOOO0OOOOOODOOOO
Ostring 0000000000000 0DOOO0OODDOODODOO0ODODOO0ODOOOODOOOODOOOO0n
0000 string0000000000O0OOOOODOO PyString-AsString()Od NULLOOODO
TypeError 0000000

char* PyString AS_STRING (PyObject*string)
PyString AsString () 0000000000 0O0OO0O0ODOO0ODLOOOOOODOOOOOODODOO0
000000000000 ;Unicode0 000000000000 O00O0OO

int PyString AsStringAndSize (PyObject*obj, char**buffer, Py _ssize_t*length)
obj0 000 NULODOOOUOODOOOUOOOOOOOOOO buffer0 lenggh DO 0O0OOOOOO

O00000000000D000 UnicodeDOOOOOOO0OO0OOOO0OO0OOOODOOOOOO Unicode
00000000000 000C00O00O0ODOD0O0000000000000O0OO0OODODOOO0 (default
encoded version) 100000 length 0 NULLOOOOOOOOOOOOOOOONULOOOOOO
OO00oOoO;NULOOOO0ODOOO00O0O0000 -10000 TypeError0000O00O00

buffer 0 obj OO O0ODODOO0O0OOOOOCOOOOOODOOOODOOUOODODDOODDDOOO
PyString FromStringAndSize (NULL, size) 0OO0O0O0O0O0OOOOOOOOOOOOOO
gbooboboboboboooooooobobobobobobOobobOoboDOooOooOn string
O Unicode 000000000 DO0OD0O0OD sting 0000000000000 ODODOOODOOO
gbobooooobobobooobobuobooobobD sting0D00O0O00O0ODOODOOOODOODOO
PyString AsStringAndSize () U -1 0000 TypeError 0o

O000025000:00000000 length0 int «»0000000O00O0O0O0COODOOCOO
64bit 0000000000000 OOOOOOOOOOOOO

void PyString Concat (PyObject**string, PyObject*newpart)
OO000000000000 *%tring00000 newpart D000 string0000D00O; 0000000
Oo0ooOoOoOoooOoOoOoooOoOooo sting00DOOO0OOOOOODOOODOOOOODOOOO
00000000000 sting0000000D00CO0O000 *string000 NULLOODOOOOO;
ooooOooooboooooooooooo

void PyString ConcatAndDel (PyObject**string, PyObject*newpart)
0000000000000 *tring00000 newpart 0000 string000000000O0DOODOO
goboobbnewpart U0 OO0ODOO0OO0OOO0O0DOOO
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int _PyString Resize (PyObject**string, Py_ssize_tnewsize)

0000”0 o000o0ooo000ooooO0ooooo00ooooOooooooOooooOoOoo0oOoO00n
ooboooobooooooooobs;ooboboooboobb0ooooooooobooboboooooooboon
OoooooooooOoooOoOoooooOoOOOoOoO0O00oOoOoOOOOOO00oOoOooOO 1000000
coooooooooooboboobobooooooooooboboooooooooboobOoDbOon
(boooooooooboooooOoOoOoOoOOOOOOO)DODODODOoOoOoOoOoOoOoOoooOoooOooon
*tring 000 000000000COO0O0O0OOCOO0 o0C0O0O00O0;*ming0000000O0O
OobDoO0DbOo0oooobooooboobo0ooo0ooooooooo0oooOooogn ssmmngO OO
Oo0o0o0oooooO00ooooo0o000 s»srmingd NULLOOOOOOOOOOODODOOOO -1
oooood

O000025000:00000000 newsizeOO0O int0000000O0O00O0O0O0OCOOO
64bit 0000000000000 OOOOOOOOOODOOO

PyObject* PyString Format (PyObject*format, PyObject*args)

Return value: New reference. 0000000000000 formatO args0O0D0 00000 format
$ args 0000000000 args000000O0O0OODOOOODODOOOOO

void PyString InternInPlace (PyObject**string)

OO0 *»tring 0000000000 (intern) 0000000 Python DO O OOOOOOOOOOOOO
gboboooouobobobooobog sring0D000D0O0O0ODLDODOOOOODOODOOOODODO
oooooooo x»smng0 00000 (@CUOOO0DOOOOOOOODOOOOODOOOOODOOOO
g00ood0oOo0o0oooU0OoOo0oDOOoU0DOoO0oDOOoUODoOODOOOoOOooOoOH)O (Bo:oooo
O000000000000000t000000000000000 (reference-count-neutral) 0 0O O
goooOo;ooobo0obooO0oodooooo0bDoOU0booooOoobDoUDbDOoUoDooDoOoo
O0000000Do00ooooooooooooooooon)

O0O: 00000 3x00000000 PyBytesOODOOOOOOOOOO

PyObject* PyString InternFromString (const char*y)

Return value: New reference. PyString FromString () 0 PyString.InternInPlace () 00
gofdooobooobooooboooooooobooobobooobooooooooooooooboo
O0000oo00oooooooOo Ccoooooo”oooooood

O0: 000003x00000000 PyBytesOOOOOODOOOOOO

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

Return value: New reference. sizz 000 0000000000000 sO encodingO00O0OO0O000OO
000 codec000O00OO0DDOODOOOOOO0OODOOOOO encoding00O0O errors 100000
0 unicode () O00O00DO0O0OO0O0O0O0OOO0DOOOOODOOOOOO codecO 0000 PythonO
codec0 00000000000 OOcodecI0D0D000ODOO0ODOO NULLODOOOOO
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O0: 000003x00000000 PyBytesOOOOOODOOOOOO

O00O0D025000:00000000 sizeO0OD0 int0O00OO0OO0OODOOOOOOOOOOOG64bit
ooooooobooooooooooooooooooo

PyObject* PyString AsDecodedObiject (PyObject*str, const char*encoding, const char*errors)
Return value: New reference. D0 00000000 encoding0 DO O0O0O0O0DOOOO codecO O OO
O00CUOO0OPythonDOOOOOOUODOODO encoding 000 errors 000000 encode () O
00000000000 0D00000000000D00000 codecd0000O Python O codec O
O00OC0OC0O0O0O0O0O0O0OO0OOcodecODOOOoboOooooooNULLODODODODO

O0: 000003x00000000 PyBytesOOOOOODOOOOOO

PyObject* PyString_Encode (const char*s, Py_ssize_tsize, const char*encoding, const char*errors)
Return value: New reference. size0 000000000 charO0O00O0O encoding0000O0O0O00
OO0 codec0O00ODOOOODOOOO PythonOOOOOOODOOODODO encoding 000 errors 00O
0000 encode () 000000000 ODOO0OOOODOOODOOODOOODOO codecd O

OO0 PythonO codec 0D ODOO0O0OOOO0OOOOOcodec00OD0OOOOOOOOO NULLOOO
ooo

O0: 000003x00000000 PyBytesOOOOOODOOOOOO

O000025000:00000000 size000 int0000000000000O00ODOODO64bit
ooooOoooboooooooooooooooooDooo

PyObject* PyString AsEncodedObiject (PyObject*str, const char*encoding, const char*errors)
Return value: New reference. 100000 encoding0 00000 codecO0 000000 DOODOONO
0000000000000 PythonOOOOODOOOUOODODOOO encodingl OO errors 0000
00 encode () 000000000 DOODODODDODOOODOOODOOODOOOO codecOOOOO
PythonO codec 0000000000000 OcodecOOO0OOOOOODOO NULLODODODOOO

O0: 000003x00000000 PyBytesOOOOOODOOOOOO

7.3.3 Unicode 00000 0OO codec

Unicode O OO O QOO
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Unicode O

000 Pythond Unicode 000000000000 UnicodeOODODOODODODODO:

Py_UNICODE

0000 Unicode OO (Unicodeordina) 00 000000000 OOOODO PythonOOOOOOOO
00 PythonOOOODODODODOOOOOO Py UNICODEDODOD 16-bit0 000 00O Unicode 0000
00D UCS20000000 UCS400 PythonOOODODOOOODODOOODOODO@MOOODODO Linux
0000000000000 UCS400 PythonOOODOOOO)UCS4000000 Py -UNICODE O
32-bit 0000000000 Unicode JODODO UCS40000000 wchar-t 00000 OO Python
0 Unicode 000000000000 0O0O0O0O0OOOOO Py -UNICODE O wchar_t O typedef 00O
goddooooooooobobbbbobobbobbotbodddo DL bbb
0000000 Py UNICODE O unsigned short (UCS2) 0 unsigned long (UCS4) O typedef
O000o0O0o0ooooooon

UCS20 UCS4 0 Python OO ODDOOOOOOOOODOOODOODOOOOOODOOODOOOOODBOOO
gobooobooooboooooobooooooooboooon

PyUnicodeObject
OO0 PyObject O0OODODOOO UnicodeOOOODOOOOOOOO

PyTypeObject PyUnicode_Type
OO0 PyTypeObject OODOOOOODO Pythond Unicode 00O OOOO Python OO ODOOODO
unicode U types.UnicodeType UDUOOOOOOOOON

000 APIOODOOO COOOOOUnicode 000000000 OOOODOODOODOOOOODOOO
goooooboooog:

int PyUnicode_Check (PyObject*o)
o0 Unicode 00000 Unicode 0000000 OOUOOOOOOOOoooogg

00000 22000:000000000D0O000DODO0O0ODOO.

int PyUnicode_CheckExact (PyObject*o)
o0 Unicode 00000000 Unicode 000000000 DODODOOOOODOODOOO

ooooo22000.

Py_ssize_t PyUnicode GET_SIZE (PyObject*o)
0000000000 0000D00 o0 PyUnicodeObject 0000000000 (COOODOODO
00)0

00000 25000:00000000 int0000000O0O0DOOOOOOOOG4bILOOOODO
ooooooobooooooooooboooooDo

Py_ssize_t PyUnicode GET DATA SIZE (PyObject*o)
0000000000000 0ooobobU00ogn o PyUnicodeObject OO OONO
o000 (@uoooooooo)o
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00000 25000:00000000 int000000000O0O00O0OOO0O0G6G4b1tO0OOO0O
oooobobooobooooooooooboooooo

Py_UNICODE* PyUnicode AS UNICODE (PyObject*o)
000000000 pyuNICODEODOODOOOOOOOUOOOOOO o0 PyUnicodeObject O
000000000 @oooooooo)Ho

const char* PyUnicode_AS DATA (PyObject*o)
00000000000 ooooobo0o0oOoonn o PyUnicodeObject DO0DOOOOOONO
O @oooooooo)o

int PyUnicode_ClearFreelist ()
O000o0O000ooO0o00oo0o0ooooooooooo

Oo000oo26000.

Unicode O OO0 QOO0

Unicode 00000000000 O0O0ODO (character property) 0 00 DO0O0000OCO000OOCOODOOOO
oo00o0oooO0o0oo0ooo0o00ooOo0oooooO PythonODOOODODODOOOO COOODOOOOO
ggooogo

int Py _UNICODE_ISSPACE (Py_-UNICODECch)
ch00DO00ODO0OO0O0O0OO0O0ODO 1000 0000000

int Py_UNICODE_ISLOWER (Py_UNICODEch)
ch000D00D000000 10000000000

int Py_UNICODE_ISUPPER (Py_UNICODEch)
ch000D00D000000 10000000000

int Py UNICODE_ISTITLE (Py_ UNICODEch)
chO00O0000000O0O (titlecasecharacter) D0 OO0 O0OO0 1000 0000000

int Py UNICODE_ISLINEBREAK (Py UNICODEch)
chO00DO00D0D0OO000O0O000 10000000000

int Py UNICODE_ISDECIMAL (Py UNICODECch)
chOdecmal 0000000000 1000 0000000

int Py UNICODE_ISDIGIT (Py UNICODEch)
chO digt 0000000000 10000000000

int Py UNICODE_ISNUMERIC (Py UNICODEch)
ch000 (mumeric) 0000000000 10000000000

int Py UNICODE_ISALPHA (Py UNICODEch)
chO000000000000O00000OD0 10000000000
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int Py _UNICODE_ISALNUM (Py_UNICODEch)
ch0000000000000 1000 0000000

000 APIDOO0O0O0O00000000000000000:

Py_UNICODE Py _UNICODE_TOLOWER (Py UNICODEch)
chO00000000000O0OO00DOO

Py_UNICODE Py _UNICODE_TOUPPER (Py UNICODEch)
chO00000000000O0O0O0DOO

Py_UNICODE Py _UNICODE_TOTITLE (Py_UNICODEch)
ch00000000000000000000000

int Py UNICODE _TODECIMAL (Py UNICODEch)
ch0 1000000000000000O0O0OO0O0000ODO0O0 -1 00000000000 DO0O0OO0
ooooooo

int Py UNICODE _TODIGIT (Py-UNICODEch)
ch000020000000000000D00000D0O0O0OD -1O00000ODODODODOOOOO
gboooooo

double Py _UNICODE_TONUMERIC (Py_UNICODEch)
chO double 000000000 ODOOOOOOOODO -1.000000000000000000
DoooQ

Plain Py_UNICODE

Unicode 000000000000 OUnicode 0000000000000 00O00ODO0O0O0ODOOOOOODO
0000oog APIDOOOOOOO:

PyObject* PyUnicode FromUnicode (const Py_UNICODE*u, Py _ssize_tsize)
Return value: New reference. sizz0 0000000000 Py UNICODEOOOOO » 00O Unicode O
ooooooOOo0OO00D00«0NULLOOOOO000O0O0O0O0ODOOOOOO0O0O0O0O0O0O0000000
gobooboobbooboobooobooboooboobbobobooboboobbooboo
00000000 ANULLODOO0OO0OO000000000000000000000000000O0
000000000 Unicode OOOOOOODOO0ODODOOO wONULLOODODOOODOO

O000025000:00000000 size000 int 0000000000000 0DODOOO64bit
cooboooobooboboooooooooooooooa

PyObject* PyUnicode FromStringAndSize (const char*u, Py_ssize_tsize)
Return value: New reference. char 00000 w00 Unicode 000000000000 w0000
UTF8 00000000000 0oDooo00 w0 NULLOOOODODOOOOOooooooooog
gdooooOoQoO0OoO0OO00O000OU0UO0U0U0UULOULUUUOUOD0UOODODOODOoOODOOOOoOoo
00000000 bOO000oO0o0oOo ANULLOO0OD000000ODO0DOO00bO0o0bO0o0oboooooao
000000000000 0000 Unicodke OO0 0OO0ODOOOOO0OODODO wO NULLODOOOO
goad
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Ooo000oo26000.

PyObject *PyUnicode FromString (const char*u)
Return value: New reference. UTF-8 00 000000 nullO00 char 00000 w00 Unicode OO
ooooooooooan

oo00oo26000.

PyObject* PyUnicode FromFormat (const char*format, ...)
Return value: New reference. printf () 00000 format 00 000000000000 OOOO
unicode 000000000000 DODODOOOOOOOOOwicode0O0O0OO0O0OO0OODODOO
00000 CO000DoUoD format 000000000000 0D0ODOOOOOOOOODOOOO
00000000ooooooooog:

oooooo | o oo

3% n/a 0oooo %00

%scC int cioopoooooobobooog
sd int CO printf("sd") ODOOOO
$u unsigned int CO printf("su") O0ODOO
$1d long CO printf("s$ld") 00O0O0O
$1lu unsigned long CO printf("$lu") OOOOO
$zd Py_ssize_t CO printf("%$zd") ODOOOO
$zu size_t CO printf("$zu") OOOODO
%1 int CO printf("%i") OOOODO
$x int CO printf ("$x") OOOOO
%S char* null OO0O0000 COOOO0OO

$p void* CO0O0OD0OD0O 160000printf("sp") OOOOODODOO

oboobbobboobbd erintf 00000000
00000000 oxO0oooOoo

PyObject* unicode 0000000

PyObject*, char * | unicode 000000 (NULLOOOO)0O0 20000000
ONULOOD CO0O0O Q000000 1000000
NULLOOOOOOOOOOOooO)Oo

PyObject* PyObject_Unicode () 0000

o\
G

o\
<

o\
n

o\
)

PyObject* PyObject Repr () DOODO

gobooboobbooboobbooobooboboobboobobobobooboobbooboo
goboobogoood

oOoOooo26000.

PyObject* PyUnicode FromFormatV (const char*format, va_listvargs)
Return value: New reference. 200000000000 PyUnicode FromFormat () 000000

oo00oo26000.
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Py_UNICODE* PyUnicode_AsUnicode (PyObject*unicode)
Unicode 0000000000000 Py UNICODEODODOODOOOODOOOOOOOOOOOOO
unicode 1 Unicode 00000000000 NULLODOOOOOOO Py UNICODExOODOOOO
0000000 mlOO0O0O0O0O0OO0OO0OO0O0O0OO0OO0OO0OO0OO0OOOOOOO0O0OOOO COOOOOOO
goddooooooooooog

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)
Unicode 000 O00OD0OO0OODOODOODO

00000 25000:00000000 int0000000O0O0OOO0OOOO0OG4bILOOOODO
oooooooboooooooooobobooooDo

PyObject* PyUnicode FromEncodedObject (PyObject*obj, const  char*encoding, const

char*errors)
Return value: New reference. 100 0000000000000 OCOCOOOCOOQO objO Unicode OO

goboobooobooboooboobboboboobbooobg

00000000 char 00000000 O0O0OOOODODOOOOCOOQO encoding0 0000000
oooooOooobo erroroO0OOOOCOOOOOOOOOOOOOOOOOOOONULLOOOOO
goooooooooooooo(@uooooooooooooon)

0000 Unicode 0000000000 000000 TypeError 00000000000

OO0 APIOOOO0OOCODOOODOOONULLODODOODOOODOO0ODO0ODOO0OOOOOOOoon
O0O0O0Q0OO0OD 10000 (decrehyDOODODODOODDODO

PyObject* PyUnicode FromObject (PyObject*obj)
Return value: New reference. PyUnicode _FromEncodedObject (obj, NULL, "strict") O
0000000000000 00000 UnicodeOOOODODOODODOODOOODOOODDOONO

000000000 wechart 000000000000 weharhOOOOOOOOQO OO Python OO
00000000 wchartOOODOOOOOOOOCOOCOOOOOOOO0ODOOOODOOOPythonOODO
Py .UNICODEODUODODOO wchart UOOOO0OODOODOODODOOO

wchartOODO0O

wchar t 0000000000000 000OO wechartOOO0O:

PyObject* PyUnicode FromWideChar (const wchar_t*w, Py_ssize tsize)
Return value: New reference. size 0 wchar t 0000 wDO0O Unicode 000000000 0ODOOOO
OoooOANULLOODOOOOd

O000D025000:00000000 size000 int000000ODDOOOOOOOOOOO64bit
gboooobooboobobobooooooooobooobo

Py_ssize_t PyUnicode_AsWideChar (PyUnicodeObject*unicode, wchar_t*w, Py _ssize_tsize)
Unicode 0000000000 wechart0OOO wOOOODODOOOOODO size00 wchar t OO
O(@UO0Oo0 0000000000 UODO0D0DDOD0D00OD wehartOODODODOODOODOOOOOO
0000 -1000000 wechartO0OOO 0-00000000O0O0O0OOOOOOOODOOOO
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0000000000000 00000000000000000 wechar.tOOOO 0000000
000000000 wechart+«O0OODOOOCOCODOODCOO lODOOOCODOOOCODOOOOOO
gooooooQoopooo cooopoooooOOOOOODOODOOOOOOO

O00O0025000:00000000 int0000 size000 intO000D000COCOOO0OO
ooOoOoCoedbitOODODODODODODOODODODOODOODOOODOOODODODOO

0000 codec (built-in codec)

Python 000000 OOO0O0OO0O0OO CODOOODO codecO0DODOODDOOOOOODDOONO codecODOOO
ggoboooboobobooboo

000 APIOOO0O0DO encodingd errors 100 0000000000000 O0O0O0O0OOOOOOODOOO
Unicode 000000000000 O0OOO unicode() 000000 ODO0DOOOOOOOOODOODODO

encoding0 NULLOOODODOOOOODOOOOOODOOOOOODOASCIIOODODOOOOODOOOOOOOO
0o0dddooooooobobobobbbddddd0o0gooooDbDO pyFileSystembDefaultEncoding
gooooo0ooO0ooOooOooO0ooO0oobOOobDOooOOoOU0oO0O0O00DODUOOO0:DbObOobDOoooDbooo
000000000000 D00o00D0o0o0o0oD0ooD0o0o0o0oD0ooo0ooD@UoODOoooDooO
setlocale OO0 0 DOOOOOO)ODOOOOOOOODO

errors 0000000000000 NULLOODOOOOOO NULLODOOOODODOcodecOODODOO0O
0000000000000 00000O0o00O0ODO0O0Od codecOOODOODOOOOODDOO strict”
(ValueError 00O OO0)O0OOooOOoOoOOO

OO0O0codecO0ODOOODOOODOODODOODODOODODOODDOODDO codecdO0O0O00O0O0DOOODOODODO
goboooobooooooooobooooobooooooooo

00 codec

00000 codecO APIOO:

PyObject* PyUnicode_Decode (const char*s, Py_ssize_tsize, const char*encoding, const char*errors)
Return value: New reference. 1 0000000000000 0O00O0O0O0O0O size0 000000 sOO
00000 Unicode 000000000 0OOOO encodingd errors 00000000 unicode() 0O
OO000000O00DOO0O0DOCO0O00O00D0OO0d codecOODOOO PythonO codecO0O0OODOOOO
O0000OcodecO0 000000 ODOOO0OO NULLOODOODOO

O000D025000:00000000 size000 int000O0OO0OO0ODOOOOOOOOOOOG64bit
gboooooobobobobooooooobogobgobo

PyObject* PyUnicode _Encode (const Py UNICODE*s, Py_ssize tsize, const char*encoding, const

char*errors)
Return value: New reference. size 0000000000 Py UNICODEOODOO sOOD0OODOOOO

Python 000000000000 OOO encoding 000 errors O Unicode 00 encode () D000
000000000000 DO0O000O00000D0DO0O00 codecOOOO0O Pythond codecd OO
O00000000O0Ocodec0000000O0O0DOOO NULLOOOOOO
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O0000025000:00000000 size000 int 0000000000000 0DO0OOO64bit
coooOooobobooboboooooooooooooooa

PyObject* PyUnicode AsEncodedString (PyObject*unicode,  const char*encoding,  const

char*errors)
Return value: New reference. Unicode 0 0 0000000000000 ODOOO PythonOOODOO

OO0DO0O0OD0OO00D0O0O0D0 encoding 000 errors 0 Unicode 00 encode () OOOOOOODOOO
O00O00000o0oooo0o0o0O0O00ddd codeced OO0 PythonOD codecOOOOOOOOO
O000O0OcodecO 00000000000 NULLOODODOOO

UTF-8 Codecs

000 UTF-8codecd APIOO:

PyObject* PyUnicode DecodeUTF8 (const char*s, Py_ssize_tsize, const char*errors)
Return value: New reference. UTF-8 000000000 sizezO00O0O0000O sO0 Unicode 0 OO0
00000000OOcodecO0 0000000 ODOODO NULLODOOOOO

O000025000:00000000 size000 int00000000000000O00O0OOO64bit
oooobooooboboooooooooooooooooDoog

PyObject* PyUnicode DecodeUTF8Stateful (const char*s, Py_ssize tsize, const char*errors,

Py_ssize_t*consumed)
Return value: New reference. consumed 0 NULL O OO0 PyUnicode DecodeUTF8 () 00000

0000000 consumedd NULLOOOOOO PyUnicode_DecodeUTFS8Stateful () 0000
0000 UTF80000000000000o0oooooo0o0o0ooooooo0o0ooooooon
0000000 consumed 000000

ooooo24000.

O000D025000:00000000 size000 int0O00O0OO0OO0ODOOOOOOOOOOOG64bit
ooobooooboooooooooooooooooog

PyObject* PyUnicode _EncodeUTF8 (const Py_UNICODE*s, Py _ssize_tsize, const char *errors)
Return value: New reference. sizz0 0000000000 Py UNICODEOODODDO sO UTF-8000

00000 PythonOOOOOOOOO0O0O0O0O0O0DODODO codec0O0000O0O0O0ODODO NULLOO
ooono

OO00O0D025000:00000000 size0O0O0 intO0O00OO0OO0OODOOOOOOOOOOO64bit
oooobooooboboooooooooooooooooDoog

PyObject* PyUnicode AsUTF8String (PyObject*unicode)
Return value: New reference. UTF-8 0 Unicode 0000000000000 OOOO PythonO O OO

0000000000000 000000 »strict”000 codec0 00000000000 NULLODO
oooo

UTF-32 Codecs

000 UTF-32 codec APIOO:
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PyObject* PyUnicode DecodeUTF32 (const char*s, Py_ssize_tsize, const char*errors, int*byteorder)
UTF-32000000000000000000 size0O0OO0ODO0OOOO0OO UnicodedODOOODOOO
000000 errors0 (NULLOOOOO)ODODODOOODOODODOODOOODOOODOO strict” 000

byteorder 0 NULLOOOOOOCOOOOOOOOOOOOOOOOOOoOoooooooooo

xbyteorder == -1: little endian
xbyteorder == 0: native order
*byteorder == 1: big endian

xbyteorder 0 0000000 COOD0OD 40000000000000O0 BOM)OIOOODOOO
O0ooO0BOMOOOOOOOOOOOOOO BOMOOOO wiicode JO0O0O00O0O00O0O0OO
sbyteorder 0 -10 10000000000 BOMOOOOOOOOOOOO

0000000000000 000O0000O0O0DO0O0ODUOODOOOoOg *byteorder 00000
god

narrow build OO O OBMPO OO OOOODOODODOODODOOOOOODODOOOOOO
byteorder 0 NULLOOOQO codec O nativeorder 0 000000000
codec000000ODOD0OODOONULLOOOOOO

ooooo26000.

PyObject* PyUnicode DecodeUTF32Stateful (const char*s, Py_ssize_tsize, const char*errors,

int*byteorder, Py_ssize_t*consumed)
consumed 0 NULLO O OO PyUnicode DecodeUTF32 () 0000000000000 consumed

ONULLODOODOOO PyUnicode DecodeUTF32Stateful () 00000000 4000000
0odoooOo0dodooO)UTF3200000000000000000O0O000000O0OOO0d
O000000000000000000d consumed 00000000

ooooo26000.

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

intbyteorder)
s 0 Unicode 0000 UTF32000000000000 PythonO bytesOOOOOOOOOOOO

goboobogobobooboooboobooboboon

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

byteorder 0 00 00O00OD0OOOOOOO UnicodeBOMODOO (U+FEFF) D O00OOOO0OOOOOOO
200000000000 BOMOODOOOODOOOODOO

Py UNICODEWIDEOOUOOOOUODOOOOOUODOOOOOO IODO0ODOOOOOOODOoOO
gooo

codecO0O0OODOODODOODOODONULLOOOOOO

oo00oo26000.
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PyObject* PyUnicode AsUTF32String (PyObject*unicode)

0000000000000 UTF-3200000000000 PythonOOOOOOOOOODOOO
OO0BOMUOOOOOOODOOOOODOODOOODO strict 000 codecO0 0000000 OOOO
NULLOOOODOO

ooooo2e6000.

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. UTF-16 0000000000000 s0O0 size000000O0DOO
00000 Unicode 000000000000 errors0O (NULLODOOD)ODD0OO0OO0OOOOOOOO
0000DOoooog rstrict” 000

byteorder 0 NULLOODOUOOOOOOOOOOOODOOOOOOOOOODOOOOOOOOOO

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

*byteorder 0 00000000000 200000000000000 (BOM)OOOOOOOOO
O0BOMUOUOOOODOOOOOOOOODOOOBOMOOOO UnicordeDOODODDOOOOOOOOO
*byteorder 0 -1 0 10000000000 BOMOODOOODOODOOOO (OO0 \ufeffO
\ufffe00DO0ODOOODOODOOO)OD

0000000000000 000000000000000000000 *byteorder 00000
oood

byteorder 0 NULL O OO0 codec 0 nativeorder 1000000000
codec0000D0ODODOODODODONULLOOOOOO

O000025000:00000000 size000 int 0000000000000 0DODOOO64bit
cooboooobobooboboooooboooooooooooa

PyObject* PyUnicode DecodeUTF16Stateful (const char*s, Py_ssize_tsize, const char*errors,

int*byteorder, Py_ssize_t*consumed)
Return value: New reference. consumed 0 NULLO O OO PyUnicode DecodeUTF16 () 00000

00000004 consumed D NULLOOOOOO PyUnicode DecodeUTFI16Stateful () OO0
0odooo UTF-160000 (O00d0ddopoooo0o0dodooooooo)ygoooooooaoa
0000000000000 0D0D0D0OD0Ob0O0Ob0O0D000D00000040 consumed 000000

ooooo24000.

00000 25000:00000000 size000 int00000 consumed D00 int 000
O0000000O0O0o00oDooOg édbit0000D0OOCO0D0OOO00ODDOOO0ODDODO0ODOOUODO
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PyObject* PyUnicode EncodeUTF16 (const Py UNICODE*s, Py_ssize_tsize, const char*errors,

intbyteorder)
Return value: New reference. s 10 Unicode 0000 UTF-16 000000000000 O0O0OO

PythonOOOOOOOOOOOODCOO0ODOOOODOOOOODOOOODODODOODOOODOO:

byteorder == -1: little endian
byteorder == 0: native byte order (writes a BOM mark)
byteorder == 1: Dbig endian

byteorder 0 0 0000000 O0OO0DO0O UnicodeBOMUOODO (U+FEFF) O O0O0O0OOO0OOOOO
200000000000 BOMOOOOOOOO0O0O0OO

Py UNICODEWIDEOOOOOOOODOOOOO py.onNIcODEOOOOOOOOOODOOOOO
0000000000 P.UNICODEWIDEOOOOOOOOOOOOO py.unICODE OO UCS-2
cooooooobooooo

codecO00OODODDOODOOONULLOOOOOO

O000025000:00000000 size000 int0000000000000O00DODOODO64bit
oooooooboboooooooooooooooooDoog

PyObject* PyUnicode AsUTF16String (PyObject*unicode)
Return value: New referencee. 100000000000 UTF-16000000000 PythonOOOO
00000000000 BOMOOOOOOOOOOOO0O0OO0OO0OO 7strict’000 codecOO OO0
gbooooobo ANULLODOODOOo

UTF-7 Codecs

000 UTF-7codecd APIOO:

PyObject* PyUnicode DecodeUTF7 (const char*s, Py_ssize_tsize, const char*errors)
UTF-7000000000 size0 000000 sO00D0O0O0O UnicodeOOOOOOOOODOOOO
codec0 00000000000 NULLOODOOOO

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

Py_ssize_t*consumed)
consumed 0 NULLO O OO PyUnicode DecodeUTF7 () 000000000000 consumed O

NULLOOOOOOOOOOOOO0O UTE-7base-64000000000000O0O0ODOOODOODOOO
0000000000000 0O00O0U0d consumed 0000000

PyObject* PyUnicode EncodeUTF7 (const Py UNICODE*s,  Py_ssize_tsize, intbase64SetO,

intbase64WhiteSpace, const char*errors)
000000000 py.uNTCcODEOODODOD UTF-7000000000 PythonO bytesODO DO OO

OOOOCOOOOOcodecOODOODOODODODOO NULLOOOOOO

base64SerO DO O OO OODODO "SetO” 00 (DODDOOODOOOO0ODDODOOOOOOOODOO)O
base-64 0 0 0000000 base64WhiteSpace 0 DD ODDOOOODDODODO base-640 000000
00 Python O "utf-7’codec 0 0000000000 ODOOOOOOO
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Unicode-Escape Codecs

000 “Unicode Escape” codec 0 APIO O :

PyObject* PyUnicode DecodeUnicodeEscape (const char*s, Py_ssize_tsize, const char*errors)
Return value: New reference. Unicode-Escape 0 0 0000000 sizeO00OOOOO0O s 00 Unicode
O000OC0O0O0O0O0O0O0OO0OcodecD000UOOoooooo NULLODODDODO

O0000025000:00000000 size000 int 0000000000000 0DODOOO64bit
coobOoooboobobooooboooooooooooa

PyObject* PyUnicode_EncodeUnicodeEscape (const Py_UNICODE*s, Py_ssize_tsize)
Return value: New reference. sizz0 0000000000 py_unICODE OOOOOO Unicode-Escape
O0000000OPythonOOOODODOOOOOODDOOOO codec0O0OOOOOOOODODO NULL
gooooo

O0000025000:00000000 size000 int 0000000000000 0DODOOO64bit
coooOooobobooboboooooooooooooooa

PyObject* PyUnicode _AsUnicodeEscapeString (PyObject*unicode)
Return value: New reference. Unicode-Escape 0 Unicode 000000000 COOO0O0OOOO Python
0000000000000 000000o0o00g »stict”d000 codecO0O0OD0OO0OO0OOODODOOO
NULLODOOOOO

Raw-Unicode-Escape Codecs

0 00 "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 000000000 size 000 0O0ODODO sOO

Unicode 000000000000 Ocodec0 00000000000 NULLODOOOOO

O000D025000:00000000 size000 int00000O0DOOOOOOOOOOO64bit
gbooooooboobobobobooooooooboooo

PyObject* PyUnicode _EncodeRawUnicodeEscape (const Py _-UNICODE*s, Py_ssize_tsize, const

char*errors)
Return value: New reference. size 10000000000 Py UNICODE 00O 0OOO Raw-Unicode-

Escape 10000000 PythonOOOOOO0O0O0O0O0O0O0O0O0OODO codecedO0O0O0000O0O00OO
ONULLODOOOO

O000D025000:00000000 size00O0 int000O0O0OO0ODOOOOOOOOOOOG64bit
gboooooobobobobooooooogobgoobo

PyObject* PyUnicode AsRawUnicodeEscapeString (PyObject*unicode)
Return value: New reference. Raw-Unicode-Escape 0 Unicode D0 OO0 O00O0O00OO0O0OOODOOOO
PythonO0OOOOOOOODOOOOODOOOODOOOODO strict000 codecdOOOOODOOOO
OO0 NULLOODOODOO
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Latin-1 Codecs

000 Latin-1codecd APIODO: Latin-1 00 Unicode 000000 2560 00000000000000O00O
2560000000000

PyObject* PyUnicode DecodeLatinl (const char*s, Py_ssize_tsize, const char*errors)
Return value: New reference. Latin-1 000000000 size0000000 sO0 UnicodeOODODO
O00000000OcodecO 00000000000 NULLODODODODO

O000D025000:00000000 size000 int0O00O0OO0OO0ODOOOOOOOOOOOG64bit
oooooooboooooooooooooooooog

PyObject* PyUnicode EncodeLatinl (const Py_ UNICODE*s, Py _ssize_tsize, const char*errors)
Return value: New reference. size 00000000000 Py UNICODEOODOODOD Latin-1 000
O0C0C0OQO PythonOOOOOOOOOOOOOODODODO codece000O0OOODOODOO NULLOO
aooo

OO00O0D025000:00000000 sizeO0OD0 intO00O0OO0OOODOOOOOOOOOOOG64bit
oooooooboooooooooooooooooDooo

PyObject* PyUnicode AsLatinlString (PyObject*unicode)
Return value: New reference. Latin-1 0 Unicode D0 OO0 OOOOOCOOOOOODO PythonOO OO
0000000000000 000000 »strict” 000 codec0 00000000000 NULLODO
gooo

ASCII Codecs

000 ASCllcodecd APIO OO 70000 ASClIOOOOOOCOO0OOOOODOOOOOOOOOOOO
gooo

PyObject* PyUnicode DecodeASCII (const char*s, Py_ssize_tsize, const char*errors)
Return value: New reference. ASCIO 00000000 sizegOODODOOOO sO0 Unicode 0000
O0000000OcodecO0 000000 OODOOO NULLODOODOO

O0000025000:00000000 size000 int 0000000000000 0DOOOO64bit
coooOoooboobobooooboooooooooooa

PyObject* PyUnicode _EncodeASCII (const Py_UNICODE*s, Py_ssize_tsize, const char*errors)
Return value: New reference. sizz0 0000000000 Py UNICODEODOOOODO ASCIIOODO
00000 PythonOODODO0ODDO0O0DO00OO00O0OO codec0O00D0OD00OODDOOOO NULLOO
oogo

O0000025000:00000000 size000 int 0000000000000 00DO0OOO64bit
coooOooobooboboooooooooooooooa

PyObject* PyUnicode AsASCIIString (PyObject*unicode)
Return value: New reference. ASCII O Unicode D0 O000000000000000O0 PythonODODODO
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0000000000 000000000 »strict”000 codec0 00000000000 NULLODO
oooo

Character Map Codecs

OO0 codecOOOOOOO0O codec0 D0 0OO0OD0O0O0DO0OO0ODD0O0OO0ODOOO codecOO (OOOencodings
0000000000000 codecs000000000 codece0O000000)I00 codecOODODODDODO
0o0o0ooooooooooooooono

0000O0O0O0O000O0string00000 Unicode 0000000 (UnicodeJO0O00000O0O0O0O)0None
00oooo0oo0or”0oo00oooOo00oooO0o00)0o000ooO00oOooo0oooOoo

000000000000 Unicode 00000 string0000000 (Latin-l O00O00O000O0OO)O
None ("OO0OO0O0O0O0O0O0”00000000O0O0O0O0O0O0O0O0)OCCOOCOOOOOOOOOOOO0O0OO

ggboboooboobibO _getitem () UDOOOO0OOOO0ODOOODOOODOODOODDOODO

00000000 LookupError OO OCOOOCOOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOODOODO
0000000000 Unicode 000 Latin-l 00O00O000000000O0Ocodec00O00000ODOO
gobobooobooooooooOoOooOoOoOOoOoOoOboOob0ObOOoOoOoboOoOooboOOoOoOooOoOO

0 00O mapping codec 0 APIOO:

PyObject* PyUnicode DecodeCharmap (const char*s, Py_ssize_tsize, PyObject*mapping, const

char*errors)
Return value: New reference. D0 000000 size0000000 sO00 mapping0000000

000000000 Unicode 000000000000 OcodecO0 0000000 OOOO NULLDO
00000000 mapping0 NULLODODOOOOlatin-l1 00000O0OO0OO0OOOOOOOODODODOOD
mapping 0 byte 000000000 (D0:s00000000 unsigned000 int0000000OO0O
00000000 UnicodeJO0O0O0O Unicode 0000000000000 DO)DO0O0ODO0OOOOO
000000000 UnicodeOOOOOO0O0O00O0 (OO0: mappingd Unicode 00000000000
0)OOOUOOO0OO0OO byteJ OO O: mapping 0000 00O0ODOOOODO) U+FFFE “characters”
OO0 ByteOOO’O0OO0OO0D0O0O0D0OOOO (undefined mapping)’ 000000000

00000 24000:mapping0 0000 wicode 0O0DOO0ODODODOOODODO.

O000D25000:00000000 size000 int000000ODOOOOOOOOOOO64bit
gboooooobooboboboooooooooboooDo

PyObject* PyUnicode_EncodeCharmap (const Py_UNICODE*s, Py _ssize_tsize, PyObject*mapping,

const char*errors)
Return value: New reference. size0 0000000000 Py UNICODEDODOODOO mapping 000

O0o0O00000oooOoOo0co000000 PythonOOOOOO0O0O0OO0O0OOCCOOOO codecOO
ooooooooooiNULLODODOOO0OD

O000D025000:00000000 size000 int0O00O0OO0OO0ODOOOOOOOOOOOG64bit
oooooooboooooooooooooooooog

PyObject* PyUnicode AsCharmapString (PyObject*unicode, PyObject*mapping)
Return value: New reference. Unicode 0 000000 mapping 0000000000 O0OO0OOOO
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000000000 PythonODODOOODODODODOO0O0O0O0O0O0O0O0O0O0OO 7strict” 000 codec
cooboooobooooo N NULLOO0OO0OOO

000 codec APIO Unicode 00 Unicode 0000 D0DO0OO0DOO0OOOOOODOO

PyObject* PyUnicode _TranslateCharmap (const Py UNICODE*s, Py _ssize_tsize, PyObject*table,

const char*errors)
Return value: New reference. sizz 00000000000 Py UNICODEOODODOOODOOODDOOO

table 00 000000000000 Unicode OOOO0OO0O0O000000O0 codecO0OO0O0OOOOOO
OO NULLOOOODOO

mapping 000 000Unicode 00000000 Unicode 0000000000 None(QOODOOO
0o0)yooooooooooooooo

OOo0O00oO0o0oboooO0b0OO0oO000O000D000 _—getitem_ () OOOO0OO0OO0OOOODOCO;000O
gooooOoOoOoOoOoOOOOoOOCOOOOODOOODOOODDODODODOODO (LoockupError OO0
oo0)oooooooooooooooooooooooooooo

O000D25000:00000000 size000 int000000ODOOOOOOOOOOO64bit
gbooooooboobobobooooooogoboobo

Windows 00 0 MBCS codec

000 MBCScodec APIOO0O0O0 codecOD0OODO0O0O0O0 WindowsOOOOOOOOOOOODDOOO
Win32 MBCS O OO0 (Win32 MBCS converter) DO O0000O0O MBCS(OOO DBCS)ODOOOO0O00O0O
000 (lass) 000000000 OQCOO0O0ODOOOOOO0OOOOO0O0ODOOOOOOOOOOOOOOO
0000000 (targetencoding) D0 codec D000 D000 O00DO0O0OO0O0DODOOOOODOOOODODOO

PyObject* PyUnicode DecodeMBCS (const char*s, Py_ssize_tsize, const char*errors)
Return value: New referencee MBCS OO OO D0OOOODO sizgOOOO0OOO0O sO0 Unicode 0 OO0
00000000OOcodecO00000D00OO0ODOODO NULLODOOOOO

O000025000:00000000 size000 int0000000000000O00O0OOO64bit
oooobooooboboooooooooooooooooDoog

PyObject* PyUnicode DecodeMBCSStateful (const char*s, intsize, const char*errors,

int*consumed)
consumed 0 NULLO O OO PyUnicode_DecodeMBCS () 0O0DOO0OO0ODO0OO consumed D NULL

000000 pyUnicode. DecodeMBCSStateful () 00000000 0OOOOOOOOODOONO
000000000000 consumed 000000000000 ODOOOOO

oo0ooo25000.

PyObject* PyUnicode _EncodeMBCS (const Py_UNICODE*s, Py _ssize_tsize, const char *errors)
Return value: New reference. size 00000000000 Py .UNICODEODOODOO MBCSOOO
O00Q0QO PythonOOOOOOOOOOOOOODODODO codece000O0O0OODOODODO NULLOO
googd

O000025000:00000000 size0O0O0 int000O0OO0OO0ODOOOOOOOOOOOG64bit
goboobooboboobooboboobooboboon
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PyObject* PyUnicode AsMBCSString (PyObject*unicode)
Return value: New reference. MBCS O Unicode 0 000000000000 0O0DOO PythonODOODO

0000000000000 000Ogg strict”000 codecOOODDODODODOOODO NULLOO
googoo

gooboobogn

00000ooooooooo (slot function)

000 APIO Unicode 0O O0ODOO0OO0OO0OOOCOO0O0OOOOO0(@QUODOOOOODOODOOODOOOOO
0)OoDoO0ODO0OO UnicodeODOOOOOCOOOOOOOODOODOOODDOO

go0o00b0obO0oo0oo0ooOooooooobD NULLODO -1 000000

PyObject* PyUnicode_Concat (PyObject*left, PyObject*right)
Return value: New reference. 1000 00000000000 UnicodeDOOO0OOOOO0O

PyObject* PyUnicode_Split (PyObject*s, PyObject*sep, Py_ssize tmaxsplit)
Return value: New reference. Unicode 0 000000000000 Unicode DOOOOOOD0ODOOONO
0000 sep0 NULLOODOOOOOOOOOOODODODODOODODODODODODODODOOOOOOooooo
O0D0D00000000000000 maxsplit 000000000000 maxsplit OODOO0O0OOO
gdoOoC0oCoOO0O0O0O0O0OO0O0OO0O0O0OOUUUUUUOOUOOOOOg

O000O025000:00000000maxsplirt 000 int 000000000 OCCOOOOO0OO
64bit0 000000000 DODOODOODODOODODOOODODODOOO

PyObject* PyUnicode_Splitlines (PyObject*s, intkeepend)
Return value: New reference. Unicode 1 00000000000 OUnicode 00000 0ODODOOODOO
OCO0OOCRLFOOODOOUOOOOOODODOOODOkeependd 000000 DODOO0ODODOODOOOO
ooooooo

PyObject* PyUnicode_Translate (PyObject*str, PyObject*table, const char*errors)
Return value: New reference. 10000000000 table 00 000000000000 Unicode O
goooooooooo

O00O00UnicodeD000O000O Unicode DOO0O0O0O0O0OOO None(QOOODOOOOO)ODO
oooooooboooooo

Co0O00cOo0obOo0o00O0O0oO000O000D000 _—getitem_ () OOOO0OO0OO0OOOODOCO;000O
gooooOoooOoOoOoOoOoOoOOOOOOODOOODOOODODODDODOD (LookupError OO0
oo0)oooooooooooooooooooooooooooo

errorsd codecs 0000000000000 DOOCOOD errors0 NULLOODODODODOOOOOOO
gbooooooobooobogoobon

PyObject* PyUnicode_Join (PyObject*separator, PyObject*seq)
Return value: New reference. D0 00 separator 000 0000000000000 (oin)DOOOO
OO0 Unicode 0OOOOOOOO
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Py_ssize_t PyUnicode_Tailmatch (PyObject*str, PyObject*substr, Py_ssize_tstart, Py_ssize_tend,

intdirection)
substr 0 str[start:end] OO0 (direction==-1 000000 direction==100000)00

goooboboo0o 1000b0oobobbooob oobbbOOoO0obLOoO0ooobbODbOoo
ooo

-1000

00000 25000:00000000 start,end000 int0000000000O0O0O0O0O0OOO
64bit0 00 0D0D0ODODO0ODOOODOOOOOOOOOODOOCOO

Py_ssize_t PyUnicode Find (PyObject*str, PyObject*substr, Py _ssize_tszart, Py _ssize_tend,

intdirection)
str[start:end] 00 swbstr 0O 00000000000 DO0DOOOO0ODODODODOODODOOOOO

direction (direction==1 0000000 direction==-1000000)000000000000O0O00O0

goboobooobooboooboob, b0 1booboobboobobooobboobo -2
gbooooobooboboboboooooooobobobo

00000 25000:00000000 start,end000 int 0000000000000 O0O0O0OO
64bit 0000000 DODO0ODOOODOOOOOOOOOODOOCOO

Py _ssize_t PyUnicode_Count (PyObject*str, PyObject*substr, Py_ssize _tstart, Py_ssize_tend)

strstart:end] O substr 00 0000000000000 O000O0ODO0OO0OO0OOOOOOODOO
O-100000d

00000 25000:00000000 start,end 0000000 int000D000OCCOOOOOO
oooooedbitOOOODOODODOOODOOOOOOOOOOODODODO

PyObject* PyUnicode Replace (PyObject*str, PyObject*substr, PyObject*replstr,

Py_ssize_tmaxcount)
Return value: New reference. str 0 0 0 000 substr 0000 maxcount O replstr 000000000

000 Unicode OOOOOO0O0O0O000Omaxcount==-10000000000000000 substr
goooooo

00000 25000:00000000 maxecount OO0 int 00000D0OOCOOOOQOODOOO
OO0 edbitO0ODODODODODODODODODODODODOOODOOOOODOODOO

int PyUnicode_Compare (PyObject*left, PyObject*right)

goobooboobboobooboboooboobooboboobboboboobboobbooboo
gbobooooooooogoob -1,0,1000000D0

int PyUnicode RichCompare (PyObject*left, PyObject*right, intop)
OOOwicode 00O0DOOODODDOODDOODOODODODODOO:

e NULLODOODOOOODDOODbOObOOooDOO
e Py TrueODOO Py FalseOOOOOOOOOOOOOOODOO

* Py NotImplemented OO left 0 right 000000000 PyUnicode FromObject () 00O
00000000000 (@DO: in case the type combination is unknown)

Py EQU Py NEOODOODOODOOO Unicode 00000 UnicodeDecodeError DO O DOOOOO
UnicodeWarningUUOUOUOUOUOUOUOUOoooooooooooooO
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op000000000 Py.GT, Py.GE, Py_EQ, Py_NE, Py_LT,and Py LEO O OO OO O

PyObject* PyUnicode Format (PyObject*format, PyObject*args)
Return value: New reference. 0000000000000 format000 args0000000ODO0O;
0000000 format % argsU0O0OO0O0OO0OOO

int PyUnicode_Contains (PyObject*container, PyObject*element)
element 0 container 000000000000 O0ODODOODOODOODOOOOOD

element 00000 Unicode 0000000000000 0O0O0DO0O0O0O0O0OOOOOOO -100
oooo

7.3.4 buffer0 000000 memoryview D 00000

COOO0O0O00 PythonOOOODOOOOPO0O0O0O0O0O0C0OOO (bufferinterface)” 0000000000
oooooooooooooooooOoOOCOOOOOOoOooooooooooo caw)y00OOOOOODOO
gobooooboooooooooooOoooOoOoOobOboOoOobOoOooboOoOooOoOOoOobOOOoOoOoDbboOoOon
goboooooooooooobbooooboobooooooooobooooooOooDboboooo

goooo0O00oDOoO0o00oDOO00DOOo0U0bOOC00ODODOO0O0DOD (arayyJODOOOOODO
gooooobooboooboobooobooboobDbooboobbooboobbooboobo
gooooooobooboobobobobobooooooo0ob0ob0ob0ob0ob0obUl memoryview
0000ooooo0ooooooOo0 python300000000000000CO0O000OOOOOOOOO
gooo

gooobobbboboooooooooooobbooobbbbbioibU write(y OOoooooOODOO
goboooboooobooboooboobooooboobooobooboobobbooboobboOon
gogoooboooboobbboboooooooooooobooboooooooooooobobooboobboboo
PyArg ParseTuple () DO0D00OD0000DOO0O0OOO0OOOODOODOO

00000 1.6000PythonO PythonOOOOOOOOOOOOOODOOCOOO0O0O0O0O0O0O0O0 APIODO
gobodooboooobooooooooobooooboooooooooooooooooooooboOoon
0000000000000 000000000000Python3 0000000000000 COOOOOO
0000 APIOOOO PythonOO OO memoryviewODOODOOODOOOOOOOOOOOODOODODDOO

0000000 APIO Python2.60000000000 memoryviewsOOOODOOO Python2.7000
000000000000 o0oo0oo0ooooooooooO APIODD00O0O0oooooooooon
gooogo

00000 Py buffero0O

Py buffer

void *buf
000o0OO0bOOo0OO0oo0oooooooooonoon
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Py_ssize_t 1en
0000000 oooo [byte]

int readonly
oo0oooooooooooooooo

const char *format
J0d0d0d00d000d00000000000000UUg struct 00000 O0OoUOOOQ
NULLOOOOOOOOOODOODODOOO NULLOOO "p"(OO0ODOD0O0O0)ODO0DOO0OoOoooo

int ndim
000000000000 000O000000 oO0O00O0O strides O suboffsets O NULL
doooooooooo

Py_ssize_t *shape
00000000000 DO0O000DO0O0D0O0OD0O000d ndim 0 Py.ssizet OODOO
((*shape) [0] * ... % (*xshape) [ndims-1])~*itemsize [ len 00O 0O0OOOO0O0
oopboOoOooooOooooOoooDo

Py_ssize_t *strides
0000000000000 00000000000000000 ndim0 Py-ssizetO0OOO

Py_ssize_t *suboffsets
00 ndim0 Py_ssizet 0000 suboffset 00000 0000000000000 O00OOO
000000000000 suboffset 00000000 DODOO0DOO0OOODODOODOOODOODODOO
0000000000000 0O suboffset 0O OO0OOOOOOOOOOOOOOODODOO
gooo({@oo00ooo0ooo0ooobooOoUoooooooo)bobboogooooo

OO0 suboffset 0ODOOOO0 (OOOODOO0O0O0O0O0)00D0000000O0O0O0 NULL(@OOO
ooo)ooooooooooo

00000 stridesO suboffsets 0 NULLOOOOOOONOOOOOOOOOOOOOOOOO
oNOOOoOooooooooobooooobooooo

void xget_item_pointer (int ndim, wvoid xbuf, Py_ssize_t =xstrides,

Py_ssize_t =xsuboffsets, Py_ssize_t xindices) {

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

pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {

pointer = « ((char*«+)pointer) + suboffsets[i];

}

return (voidx)pointer;

Py_ssize_t itemsize
0oooODoODDOO0O0oO0OooQoDDO byedoOODOOOOGOOODODOOOOOO
PyBuffer SizeFromFormat () D0 0O00OUOODOD0DO0O0OOOOOOOODODOOOOOOOO
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gboooboooboobooobooooooobooobooooooooooooooooonon
goboooboooooooooboOoboboooobooooobOoOoOoOoOooboboOoooboooOoo
goboooboboooboooo

void *internal
gl oobobobbobbobobboododdddoooogoo
00000000000 00D shape, strides, suboffsets 1 0000000000 O0OOOOOO
g ooobobobbobobobobbobobboddddoouooo g
0000o00ooooooooooogooog

coooocooon

int PyObject _CheckBuffer (PyObject*obj)
obj0 000000000000 ODOO0OOOUOOOOD 10000000000 COOOOOO

int PyObject _GetBuffer (PyObject*obj, Py_buffer*view, intflags)
obj0 Py bufferviewOOOODOOOUODOOOOUOOOOOONULLODOODOOOODOOO flag
oo obobbbobobbobbobbotbodddooooooooobbon
0000000000000 00o0O000o00o000o00O000oOoO00D0DoOO00oooOoOOoOoooOO
0000000000000 00000000000000000000000000o0oOO00oooOon
doodooooooooobobobobobboboooooogdooooogo

gobooboobbooboobboooboobooboboobobobobooboobbooboo
goobooboobobooboobboooboobooobodbboboboobbobDbooboo
0000000 b0o0obOo0obO0o0b0o0obO00Ob0bOOn BufferErrord00oooooonOO
00000000 flag0h00D0O0O Py buffer00000000000O0O0OO0OOOOOOOO
O0000000o0o0oooooo0U0U0dviewOOODOOOOODOOOOOOUOODODODOODOOOOO
googon

coooobc ooooOOoOoOooOb -10000o00o

00000000 flags00D00O0O00ODOOOO
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Flag

oo

PyBUF_SIMPLE

O0D0O0DO0O0D flagODO0O0O0OO0OO0ODOODO0ODOODOODOOODOOO
000000000000 00000D0O00O0O000Od unsigned byte 0 00
ocoooor»oodoooorooooOoooOooOoOoogoo pPobooUoooo
goobobooooobobbooooobbbooooobbbbooooobbboga
oboboooooooobooboboboo

PyBUF_WRITAH

wpodboboooooocoboooooocoooboboooboooboOoooOooboooaon
cooooooooo

PyBUF_STRIDE

Ss0O000 pyBUFNDOOODODOOOOODOO stridesO0000000O0O00ODOO
D000 @OoUpoUODO stridesd NULLOOODOOOOQOOOOO)OOOO
goobboooobbooooobobbooooobobbbooooobbboa
OO0 strides0000000000O shape000000OO0OOOCDOOOOOOO
Ostride 0000000000000 O0OO@OODO suboffset00OO0OO)O
goboooboobgooog

PyBUF_ND

OO0O0O0OOshape 00000 COOO0O00OO00OO0OODOODODOOO COOOOOOO
(OooooOooOobh)ybooOooOOoOoUDOOoUOUOOOUODOoOooOoDboOoo
goobobobooooobboooobobboooobbbbooooobbboga
shape 0 NULLO O OOOO

PyBUF_C_CONT
PyBUF_F_CONT
PyBUF_ANY_CO]

revdusd 0o000o0ooo0ooooo0oobooooooooobooOoocoo @
[GuowsO0000O0)Fortran OO0 (OOOOODOOOOO),0000D00D0COCO
NTIGUOOUL 000000000 PyBUF.STRIDESOO DO OO OO strides0 00O
goboobbooboobobooobod

PyBUF_INDIRH

CI0O00000000000DD0O0 suboffsets 000000000000 00O0OO
(suboffsets 0D O OIOOCO NULLOOOOOODOOO)OOOOOOOOO
OOO0ODO suboffsets 100 O0O0ODOOOOOOODOOOOOOODODOO
0000000000 pyBUF_STRIDESUOOODOO

PyBUF_FORMAT]

000000000000 format 0000000000000 OOOOOOOO
0000000000000 000000000oooO’00’oo0ooooon
Jooobodooogooobooooooobboooooooboooooon
000000 format 000 0000000000000 format O NULL('B',
unsignedbyte 1 0 00 0)00000O0O0O

PyBUF_STRIDE

D (PyBUF_STRIDES ‘ PyBUF _WRITABLE) OO

PyBUF_STRIDE

D(R¥BUF_STRIDES) 0 UO0O

PyBUF_RECORD

S (PyBUF_STRIDES ‘ PyBUF_FORMAT | PyBUF _WRITABLE) O OO

PyBUF_RECORD

S(RYBUF_STRIDES ‘ PyBUF_FORMAT) O0OO

PyBUF_FULL

(PyBUF_INDIRECT ‘ PyBUF _FORMAT | PyBUF_WRITABLE) O OO

PyBUF_FULL_R

D (PyBUF_INDIRECT ‘ PyBUF_FORMAT) OO0

PyBUF_CONTIG

(PyBUF ND | PyBUF_WRITABLE) 000

PyBUF_CONTIG

_R®yBUF.ND) 000

viewdOOQOGOG4

void PyBuf fer Release (Py_buffer*view)

gooboboboobooboobooboobboboobooboobboobLobo
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oooooooboooooo

Py_ssize_t PyBuffer_SizeFromFormat (const char*)
itemsizeOODO format OOOOOOOOOOO

int PyBuffer_IsContiguous (Py_buffer*view, chatrfortran)
view 0 OODO0O0O0O0O0OO0O0OO COODOO (fortran=="'C')00000 Fortran 000 O (fortran
=='F") 00000000000 (fortrran=="A")OOO0O 100000000000O0O0O0 0OO
googd

void PyBuffer FillContiguousStrides (intndims, Py_ssize_t*shape, Py_ssize_t*strides,

intitemsize, charfortran)
strides 0000 itemsize 000 000000000000000QO shape 30000 (fortran O 'C*

OO0 C-style, 'F' 00O Fortran-style 0) 000000000000

int PyBuffer FillInfo (Py buffer*view, PyObject*obj, void*buf, Py_ssize_tlen, intreadonly,

intinfoflags)
O000000000000000 unsignedbytes” 00000 100000000000D0O0O0OO

OoooooOOviewODOOOOODOOOOOODOOOOOOODO oOOOOOOOO(@OOO
ooooo)-10000

memoryview 00 0000
ooooo27000.

memoryview 000 0000000000000 000O0O0O0000000O0 PythonOOOOOOOODO
o0 cOoooooooooooooooooooon

PyObject *PyMemoryView FromObject (PyObject*obj)
00000000000000000000000000000 memoryview 000000000
goad

PyObject *PyMemoryView FromBuffer (Py_buffer*view)
buffer-info 0 00 view O0O0OOODO memoryview 00000000000 OCOCODO memoryview O
0000000000000 U0D0oU00o0dO0viewOOOOOUODOODDOOOOOUODOO
memoryview 00 0000000000000 O00O0OOOOO

PyObject *PyMemoryView GetContiguous (PyObject*obj, intbuffertype, charorder)
buffer 000000000000 000000O000O CC O FortranO order )0 000000
000000 memoryview 0000000000000 OOCOOOOOOCOOOO memoryview O O
0000000000000 000000O0000000000D00O0000 0 memoryview 0000
OO0O0OO0OCOObytesJOOOOOOOOOOoOQ

int PyMemoryView_Check (PyObject*obj)
obj 0 memoryview 00 0000000000000 0000O0O0O0OO memoryviewdOOOOO
doooooooooooo

Py _buffer *PyMemoryView GET BUFFER (PyObject*obj)
00000000000 0000000 buffer-info000000000000O00O0O00O0OO0OO0O0O0O
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memoryview J 000000 000000000 000000000000 O0OOOOODOOOOO
ocoooboboooobooooooooOooboOooobooOoOoobooOoOooooa

gbobooboobbooboo

goooooooooooooooUoUooooooooo»doooooooooooo’oD(booooo
0000000 (buffer object structure) 1) 00 PyBufferProcsO0O0OOD0OOOOOOODOO

000000000070 0000000 bufferobject.hOODOOOOOOOOO (UDOODOO
Python.h OOOOOOOOOODOO))YOOOOODOOOODOO PythonOODOOOOODOOOODOO
gogoobooobbooobbooboboooboboo:obbooobboobbboobbooobobo
goooboobobobooboooboobobobooobooobobobooboooboboboboo:-DOoo
gooogoooooobbobooboooddooooobobobb bbb oLDDbDbLbbbobobo
gogd

0000000000000 00o000o0ooo000ooo0ooooog PythonODOODOO0OODODOOOOO
0000000000000 0000o0o0o0O00U000oDoooooOOgOg (zero-copy slicing mechanism)
goooogooooooboobooogoooooooooboboobobbbbbbbooooooooLoDbDb b o
00000000000 PythonOOOOOOOODOOOODOOOOOOODOOOODDOOODODOOODODOC
o00o0o0oo00oo0oU0oO0oU0ooOU0UO0OUO0UO0OUO0O0OO0OODDO0OUDOOUOOOOODOOO
gooooobooboboooboobboobobooboobboobuoobbooboobboboboobo
ooooooooooood

PyBufferObject
00 pyobject 0000000000000 O0O0O0O0O0O0O0OOO

PyTypeObject PyBuf fer _Type
Python DO 00O (buffertype) 00000 PyTypeObject D0;Python 0000000 bufferO
types.BufferType D0O0OOOOOOOONO

int Py _END_OF BUFFER
000000 PyBuffer FromObject () 0 PyBuffer FromReadWriteObject () O size 00O
OO0D0O000OD0OOCO0ODODOO0ODOO0ODO0OD0OOO PyBufferObjectOOODOODO offser 00O00OODO
0000000 base 000000 DOOO0DOO0ODOODOODOOODOOOOODOOOOOOODOOO
Obase 0000000000000 0O0OOOOOOOO

int PyBuffer _Check (PyObject*p)
000 pPyBuffer TypeO0O0OOO0OOOOOOOO

PyObject* PyBuffer FromObject (PyObject*base, Py_ssize toffset, Py_ssize_tsize)

Return value: New reference. 0000000000000 0D000DO0O0ODOOO0OO baseO0OOD0O0O
gobooobbdoobtbooobboooboboogbb oo bbb uoobboob o
O00000000000000 TypeErrorO00000 offser 0000000000 ValueError
0000000000000 000D0O0 hase0O00O0OOOO0OO0ODOOOOOOOOODODOOOOOO
000000 baseDO0DOO0O0O0 offset 00 size0 0 0000000000000 OODOOODOOO
00 size0 Py .END.OF BUFFEROOODOODOOOOCOOOOO0OOOOOOODODOO basedO0O
Joddooooooooooooboboboboon
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O0000025000:00000000 offset,size000 int 0000000000000 O0OO
O0e4bit0 00 0000000000000 0ODOOOOO0DOOOOO

PyObject* PyBuf fer FromReadWriteObject (PyObject*base, Py_ssize_toffset, Py_ssize_tsize)
Return value: New reference. D0 0000000000000 O0O0O0OOOODOOODOODOODOOO
00 PyBuffer FromObject () ODO0O0ODO0 base 000000000000 ODOOOOOOO
000000000000 DOODOOOUDOU TypeErroroooooO

O000025000:00000000 offset,size000 int 000000000000 DOOOO
OO0 e64bit0000D0DODODDODODODODODODOODODOODOODODOODOO

PyObject* PyBuf fer FromMemory (void*ptr, Py_ssize_tsize)
Return value: New reference. 0000000000 0DOOO0ODOOO0OO0OOOOOOOOOODOOODO
gooooobbooboboooooooooboogobob oo boooobboOoon
o000 pr000000DOOOCCOOOO0OO0O0O0O0OOOODOODODODOOOOCOOODOOOOOOO
00 sizeO0O0O0O0OO0OO0D0OOO ValueError OOOOOOO size 00 Py_END_OF_BUFFER 00O
000 O00OD0DDO ;000000 valueError0OQoOQonoQoOQO

O000D25000:00000000 size000 int00000O0ODOOOOOOOOOOOG64bit
gboooooboobobobobooooooobogooboobo

PyObject* PyBuf fer FromReadWriteMemory (void*ptr, Py_ssize_tsize)

Return value: New reference. PyBuffer FromMemory () 0000000000000 OO0OOOO
gooooo

O000025000:00000000 size000 int 0000000000000 O00DOOOO64bit
coooboooobooboboooooooooooooooa

PyObject* PyBuf fer New (Py_ssize_tsize)
Return value: New reference. size 000000000000 0OQC0OQC0OO0ODO0OOOOODOODOO
00000000000 000 sizZe0 00000000000 O0O0O ValueError JOOOOODO(

PyObject AsWriteBuffer () 000000)0000000COO00CO0O0OO0ODOCOOOOC
oooon

O000025000:00000000 size00O0 int000O0OO0OO0ODOOOOOOOOOOOG64bit
goboobodoboboobooobooboooboboon

735 000000000 (tuple object)

PyTupleObject
00 pyobject 0000000 PythonO0OOOOOOOOOOOOODODOO

PyTypeObject PyTuple_Type
OO0 PyTypeObject 0O0OOODODOO PythonODOOOOOOOODO; PythonO0OOO0ODOO
tuple O types.TupleType UOOOOOODOOODOO

int PyTuple_Check (PyObject*p)
pLO0O0D00OO0OO0OOO0ODOODOOODOODLDODODODO0ObLbOODODDOObLDbOObODOO
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00000 22000:00000000000000000000.

int PyTuple _CheckExact (PyObject™*p)
pO0O0OCCOCOCOOOCOOOOOO0OO0UOO0OOOOO0OOOODOOOOODODOOOODOOOOOO

ooooo22000.

PyObject* PyTuple New (Py_ssize_tlen)
Return value: New reference. 0000 len 000000000000 O00DOOCO0ODODOOOOO NULL
gooooo

00000 25000:00000000/6n000 int00000D0C0CO00O00O0O0OCO0O0O0O 64
bitD OO OO0 O000ooooooooooooooooog

PyObject* PyTuple_Pack (Py_ssize_tn, ...)
Return value: New referencee 1000 n 00000000000 DOOO0ODOOODOOOOO
NULLOOODOODOOOODDOOOO nODO PythonOOOOOODODODO COOOODODOO
PyTuple_Pack (2, a, b) OO Py_-Buildvalue (" (0O)", a, b) 0O0ooogd

ooooo 24000.

00000 25000:00000000n000 int000000000000O0O0OO0OOO 64bit
ooooboooobobooboobooooooooooobooooog

Py_ssize_t PyTuple_Size (PyObject*p)
Joooooooooobobobbbbobbbbbbodddoooooooooo

00000 25000:00000000 int00000000O00OO0O0O0OOO0OG4bItOOOODO
oooooooboooooboooooooooDo

Py_ssize_t PyTuple GET_SIZE (PyObject™*p)
000 pO0O000OO0ODOOD0OOpOONULLOODOOOOODOOODOODOODODOOODOODOODO
gooOoOoOoo;00opoOoDpoOOoDODDOODOODODO

ooOoOoQo25000:00000000 int0000000000000g0oogedbitiononon
gboooobooboobobobooooobooo

PyObject* PyTuple_GetItem (PyObject*p, Py_ssize_tpos)
Return value: Borrowed reference. Return the object at position pos in the tuple pointed to by p. If pos is

out of bounds, return NULL and set an IndexError exception.

O000025000:00000000 pesO000 int00000000000O000O0OO0ODO 64bit
oooooooboboooooooooooooooooDoog

PyObject* PyTuple GET_ITEM (PyObject*p, Py_ssize_tpos)
Return value: Borrowed reference. PyTuple GetItem () 000000000000 O00O0OOOOOO
oooooooo

O000025000: 000000000 pesO00 int000000000O0OODOOOCOOODO 64bit
gboooooobooboboboooooooooboooDo
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PyObject* PyTuple_GetSlice (PyObject*p, Py_ssize_tlow, Py _ssize_thigh)
Return value: New reference. Return the slice of the tuple pointed to by p between low and high, or NULL
on failure. This is the equivalent of the Python expression p [ low:high]. Indexing from the end of the

list is not supported.

OO0O0O0OQ025000:00000000 low,high0D00 int 0000000000000 OOOOO
64bit0 000000000 DODOODODODODOODODOOODODODOOO

int PyTuple_SetItem (PyObject™*p, Py_ssize_tpos, PyObject*o)
Insert a reference to object o at position pos of the tuple pointed to by p. Return 0 on success. If pos is out

of bounds, return —1 and set an IndexError exception.

0O O: This function “’steals” a reference to o and discards a reference to an item already in the tuple at the

affected position.

O0000025000:00000000 pesO000 int00000000000O000OOO0ODO 64bit
ooooboooobobooboobooooooooooobooooog

void PyTuple_SET_ITEM (PyObject™*p, Py_ssize_tpos, PyObject*o)
PyTuple_ SetItem() 000000000 0OO0OOOODODOODOOOOOOOOOOOODOOOO O
0000oooooooo o

O O: This macro “steals” a reference to o, and, unlike PyTuple_SetItem(), does not discard a

reference to any item that is being replaced; any reference in the tuple at position pos will be leaked.

O000025000:00000000pesO00 int00000000DCOCOCDOCOOOOOD 64bit
gboooooboobobobobooooooogooboobo

int _PyTuple Resize (PyObject**p, Py _ssize_tnewsize)

O0000000O0O0O0DODODO newsizeOOODOODODODODOOOODOOODODOO
gooooOoodooOoooobD o00obOOoUobDOoO0obDO00ooOoOoUoooOooUoogoogoooo
00000000000 0oooo0ooo00ooo00ooo00oo0oooooo0oDooooDoooon
ooobOooOoOobOooO0oO0 boOoobDO0OOoOobO0OOobbOOoDObOO0OO0ODbDOoOoOoDOoboOoooD
000000000 D0000D0O0D »p000D0OOO0OO0O0DDOOOOUODDODODODOUOODODODOODOOD
+xp 000000000000 00OOCO »p000DOCOO0OOOOOD -10000 «p0O NULLO
00000 MemoryError OO SystemError OO DOOONO

00000 22000:000000000000000000 lastiis-stickyDO0D00O00OO.

00000 25000:00000000 newsizeOOO int 0000000000 0O0O0OCO0OOO
64bit 0000000000 OOOOOOOOOOOOOODOOO

int PyTuple ClearFreelist ()
freelist 00 0000000000000 0O0O0O0O0OO

ooooo2e6000.
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736 0DO0O00O0OOO0O00O

PyListObject
OO0 pyobject 0000000 PythonO0OOOOOOO0OOOOOOODODOO

PyTypeObject PyList _Type
00 PyTypeObject OO OOOOODO PythonOODODOOOOOODOOCODOOO PythonODO O OO
U0 list0ooooogooood

int PyList_Check (PyObject™*p)
pLOOO0DOOODOOOODOODOOODOODLDOODODDOODLObOODODOODLbOODODOO

ooooo22000:000000000000000O00O0O00OA0.

int PyList_CheckExact (PyObject*p)
p000000000000O0OOOOOODOODOOOOOUO0O0OOOOOOOOOOOOOOOO
god

ooooo22000.

PyObject* PyList New (Py_ssize_tlen)
Return value: New reference. D000 en 000 000000000000O0O0O0O0O0O0O0O NULLO
googn

O0: len0 000000000000 DODODODOODODOOOONULLOODODOODOO
000000 pPyList . SetItem() 000O0ODOOO0ODOOOODOOOOOOPythonODOOOODO
O00O0OQ0O0OD0D0DODODO pySequence_SetItem() 000000 APIDOOODOOOOOOOO

O000D25000:00000000 size000 int000000ODOOOOOOOOOOO64bit
gboooooobooboboboooooooooboooDo

Py_ssize_t PyList_Size (PyObject*list)
000000000 s 0D0000D000; 0000000000000 len(list) 000000

ooOoOoQo25000:00000000 int00000000000000000e64bit0nnong
oboooobooooboboboboooobooo

Py_ssize_t PyList _GET_SIZE (PyObject*list)
000000000 PyList Size() 0OOOOODOOOOOOOOO

00000 25000:000000000 int00000000000O00O0OO0O0DO6G4bit0O0O0O
cooboooooooooobocobobooOooooon

PyObject* PyList _GetItem (PyObject*list, Py_ssize_tindex)
Return value: Borrowed reference. list 000 00000000000000O0 indexO0O0O000O0O0DOO
gogoooobobobobbboooooogoooooobooboobobbbbbbbobooooooogo
O0index000000000000 NULLODODOO IndexError000000000O0
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O000025000:00000000index000 int00000000000000O0COO 64
bit0O0O0O000000000000000000000000

PyObject* PyList _GET_ITEM (PyObject*list, Py_ssize_ti)
Return value: Borrowed reference. 00000000 PyList GetItem() OOOOOOOOODOO
oooo

00000 25000:000000000:/000 int00O0O000D0OOCOOOO0OOCOOO 64
bitO OO0 O0OoOooooooooooooooooooooog

int PyList_SetItem (PyObject*list, Py_ssize_tindex, PyObject*item)
Set the item at index index in list to item. Return O on success. If index is out of bounds, return —1 and set

an IndexError exception.

O0: DO00o00 itemOOO0D0P000070000000000000CO00DOCOODOOO
ooobooooobooooooboooooboooobboooon

00000 25000:00000000index000 intO000O0OOCOOOOOOOOOODOOD 64
bitD OO OO0 O0ooooooooooooooooooog

void PyList _SET_ITEM (PyObject*list, Py_ssize_ti, PyObject*o)
PyList_SetItem() 0000000000000 O0O0O00OO0OOO0O0O0OO0OOOOOODODOOOOO
oo obbbbbobbbobbobobodddooooogo

O0: O00000 iemO 0000 00007000000 PyList.SetItem() 0000000
goooCoOQ0O0O0O0O0O0O0O0O0O0O0U00U0UOOUUOUUUO0 ODDOOD ;00000 LstOO OO
igboooooboobooboobobobobooooooobuooDo

00000 25000:000000000:/000 int000O000D0OO0OOO0OO0ODOO0O0O 64
bitO OO OO0 O00O00o0ooooooooooooooog

int PyList_Insert (PyObject*list, Py_ssize _tindex, PyObject*item)
00 itemO0000 st 000000 index0O0O00O0O0O000O0O0O0OOO OOOOOOOOOOO
U-1000000000000dbddlist.insert (index, item) UOOOOOOOOO

O0000025000:00000000index000 int0000000000000O00O0COO 64
bit0 0000000000000 0000000000000

int PyList _Append (PyObject*list, PyObject*item)
ooooo0itemO st 000000000000 OOO OOOOOO;00000 -1000000
Jdoddddddlist.append(item) DOOOOOOODOO

PyObject* PyList _GetSlice (PyObject*list, Py_ssize_tlow, Py_ssize_thigh)
Return value: New reference. Return a list of the objects in /ist containing the objects berween low and
high. Return NULL and set an exception if unsuccessful. Analogous to 1ist [low:high]. Indexing

from the end of the list is not supported.
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00000 25000:00000000 lowO highD int «000000000000O00ODOCOO
OO0 e6e4bit0 00000000000 O0O0O0OOOOOOOOODOOO

int PyList_SetSlice (PyObject*list, Py_ssize_tlow, Py_ssize_thigh, PyObject*itemlist)
Set the slice of list between low and high to the contents of itemlist. Analogous to 1ist [low:high] =
itemlist. The itemlist may be NULL, indicating the assignment of an empty list (slice deletion). Return

0 on success, —1 on failure. Indexing from the end of the list is not supported.

O0OoO0oQo25000:00000000 lowD highD int »00000C00O0O0O0O00OOOO0OO
OO0 64bit0 0000000000 OOOOOOOOOOOOODODOO

int PyList_Sort (PyObject*list)
st 00000000000000000000OOOOOO oOUODOOOODOOD -1000000
list.sort () DOOOOO

int PyList _Reverse (PyObject*list)
st 000000000000 OOO0O00000DODOODOD o0OD0OO0O00O00OO0ODD -1000000
list.reverse () OO0OO0OO

PyObject* PyList AsTuple (PyObject*list)
Return value: New reference. list 0 000 0000000000000 00O0O0OOO;tuple(list)
ooogooo

74 0000000000 (mapping object)

741 00000000 (dictionary object)
PyDictObject
00 Pyobject 0000000 Python 000 0000000000000

PyTypeObject PyDict _Type
00 PyTypeObject OOOOOOODO PythonOODOOODODODOOOOOOOOOOOOOPython O
000000 dict 000 types.DictType 000000000000

int PyDict_Check (PyObject™*p)
Udd pPyDictObject 0O OOOOOOOOO

ooooobo22000:000000000000000O0O0O0O0AO0.

int PyDict_CheckExact (PyObject*p)
p0000000000000O0OOO0OOOOO0OOOOOOODOOOOODOOOOODOOOUOOOO

ooooo 24000.

PyObject* PyDict New ()
Return value: New reference. D000 0000000000000 O NULLOOOOOD

PyObject* PyDictProxy New (PyObject*dict)
Return value: New reference. 00000 0000000000000 00O0O0O0O0OODOODOODOOO
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O00O0000 (proxyobject) 00D DDOOOOOOODOOOOODODOOODOO (non-dynamic class
type) 0000000000000 0OOO0O0OU0OOCOOOOOOOODOOOOO

oo000oo22000.

void PyDict _Clear (PyObject*p)
0000000000000 00O0O000o0oO0ooooOooooo

int PyDict_Contains (PyObject*p, PyObject*key)
OO0 pOkyl 00000000000 OpO0OODO keyOOOOOOOO 100000000000
OO0 o00O0O000OO0O0O0ODOOO -100000000C00D0 PythonOO key in pO0O0O0OO

00000 24000.

PyObject* PyDict _Copy (PyObject*p)
Return value: New reference. p 0000 000000000000 0DOOOOOOOO

goooo rennoO.

int PyDict_SetItem (PyObject*p, PyObject*key, PyObject*val)
OO0 pO0 keyDOOOOOO valueD0O 00000 keyDODOODOODO (hashabley 00000000
O00;000000000000 TypeError00000C0COODOCOCODOOCOD ODDUOOOOOO
U-1000000

int PyDict_SetItemString (PyObject*p, const char*key, PyObject*val)
OO0 pO0O0kyOOOOO0OOO valueODOOO0OOO keyO char« 0000000000 0ODDOOO
000dOdd pyString FromString(key) DOOOO0OO0O0OO0OD0OO0OO0O00O0O0O0O oO0OooOoOO
000 -1000000

int PyDict DelItem (PyObject*p, PyObject*key)
OO0 pO0OkyOOODOOODOOODOODOOUODOO keyOOOOOOODOOODODOOODO;OO
0000000000 TypeError 0000000000 DOO0OOO 0ODOOOODODOOOO -10
ooooo

int PyDict DelItemString (PyObject*p, char*key)
OO0pOd0000kyOOOODOOODODOOOUODOOODOOOOUODOOO oODOOODOOOOO
-1 000000

PyObject* PyDict _GetItem (PyObject*p, PyObject*key)
Return value: Borrowed reference. 00 pO00 key O DD 0DO00OD00000000O00O00D0O0O keyO
g00O0O0oOoOoOoOo NULLOOOO0O0O0OoOooooooooooo

PyObject* PyDict _GetItemString (PyObject*p, const char*key)
Return value: Borrowed reference. PyDict GetItem () DO0OD0OO0OO keyO PyObjectxO0000O
char« OO0 QO0Qggoogg

PyObject* PyDict _Items (PyObject*p)
Return value: New reference. D0 0000000 O0D0O0O0O dict.items() OOOOOODO pOOO
000000000 PyListObjectO0DOODOOO
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PyObject* PyDict Keys (PyObject*p)
Return value: New referencee 1000000000000 dict.keys() OOODOOOO pOODOO
0000000 PyListObjectO0OOODODO

PyObject* PyDict Values (PyObject*p)
Return value: New reference. 1000000000000 dict.values() OOOOOOO pOOO
0000000 PyListObject DOOOOO

Py_ssize_t PyDict_Size (PyObject™p)
0000000000000 0000000 len(p) DOOOOOOOOOOO

00000 25000:00000000 int000000O0O0O0O0OCOOO0OOO0O0G4bItDOOOO
oboooooobooboboboooobooo

int PyDict Next (PyObject*p, Py_ssize_t*ppos, PyObject**pkey, PyObject**pvalue)

O0p00000CO/O000O0OOOCO0O0OODOOOOOO pposOO00O00ODO0O Py_ssizetO
oo bbb bbobobbobod0 oo ooon
000000;000000000000000000C0O0O0OO0OO0O0DOOOOOOO0OUOOOOO
O000000000000000 pkeyO0OO pvalue 0000000000000 OO0ODOOOOO
00000000 NULLODOOO0O0O0O00000000000000000000000000O0
00000 ppes0 000000000000 ODOOO0OOOOOOOOOOOODOOOOOOOOODO
Jdooooooooooooobobobobboboooogoooog

goo:

PyObject xkey, =xvalue;

Py_ssize_t pos = 0;

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

/* do something interesting with the values... #*/

00000000 pO000C0O0OO0O0COOOO (Python2.1000)00000CO0OODOOOOOO
gobooboobbooboobboooboobooboboobobobobooboobbooboo
gooo:

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;

(oooooon)
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(Cooooooooo)

Py_DECREF (o) ;

00000 25000:00000000 ppes000 int «0000000O0O000O0O0OCOOO
64bit0 00 00D00ODODO0ODOOODOOOOOODOOODODODOOO

int PyDict Merge (PyObject*a, PyObject*b, intoverride)

0o0ooooood0o»0OO0000O0OOO00DODOOOOUOO/ODOOO0O0OO0eOOODODOOGD
0oDbD0O0b pyMapping-Keys () OO0 PyObject_GetItem()UODODDOOOOO0ODODDOOO
00000000 override 000000 0000 O0OO0OOOCOO pODODOOOOOODODOCOOOO
go0o0oooooooOoOooopsOiODOOCOCOOOOO0eOOO0OO0ODOUOODOOOODDOOOO
goboobbobobooboobbobobo -1bboooobda

ooooo22000.

int PyDict _Update (PyObject*a, PyObject*b)

CO000d pPyDict Merge(a, b, 1) 0000000 PythonO a.update(b) OOOOODOOO
PyDict_ Update () 000000 “keys” 0000000000 O0O0/00000000000OO0O0O
000000000 00000000 oOOO0OO0OO0ODOO0O0OOO0OO0ODODOO0ODO -1000000

o000oo22000.

int PyDict MergeFromSeq2 (PyObject*a, PyObject*seq2, intoverride)

se20000/0000000000«0000000000000000O0O0seg20000/0000
O000000200000000000 (terableobject) D00 O0O0O0O0O0O0O0O0O0OOOOOOO
00000000 0O0000oooou0dUboverride 0000000000000 OOOOOOOO
coooboooobooooooooooOobooOoobooOoboobooc ooOoOoOoOoUOODOOOODObOOOD -10
goooo@ooooo)ooo PythonOOOOOO0O0O0O00O0O00O0O0O0O0O:

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

alkey] = value

ooooo22000.

75 0000000000

751 000000000000O0O0OO

000000o0o0o000oo0o0o0U0Uoooo0o0UoooooU0UO Ppython3 00000000000
00o0DO00O0 00ooO0DOo0Oo0DOoU0DO0bOoOU0DOO0OO ywpeOODOOODOOODOOOOO (OO
oo0ooooono)

PyClassObject

coooboooobooooboooobooooooooo
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PyObject* PyClass_Type
0000000000000 typeOOOOOOO PythonOOOOOO types.ClassType0OOO
goodgoo

int PyClass_Check (PyObject*o)
obobbooobobboooobbotdypeddbboooobbOoOooOobbOO0ODRDO oO
gdooooOoOoQoUoOoO0UO0OOO0O0UOUULUDUUDUODOOOUODOOODDOODODOO

int PyClass_IsSubclass (PyObject*klass, PyObject*base)
klassO base 0000000000000 0O00O0OO0 OO00OODOOOOOOOOOOO

goboboooboobooobooboobbooboobo

PyTypeObject PyInstance_Type
gooOoOoOoOoOoOoOoOoOopoOooooooo

int PyInstance _Check (PyObject*obj)
obj0 0000000 ODOOOOODOOOO

PyObject* PyInstance New (PyObject*class, PyObject*arg, PyObject*kw)
Return value: New reference. 0000 0000000000000 00O00O0O0ODOO0OO argDO0O
kwlOODOO0O0OO0O0OO0OOO0OOo0oDbOOo0ooO0o0oOo0oOodOoooDOoUoDOooooooOooDooOg
goooooood

PyObject* PyInstance NewRaw (PyObject*class, PyObject*dict)
Return value: New reference. 0000 0000000000000 0O0O0OOODO0OOOOOOOO
O00O0D0 class0DO00OD0OODOODOODOOOODOOODOdic0O0OO0OODOOODOOO
_dict__000000;dict0 NULLOODOOOOODOOODDOODOOOOOOOO

7.5.2 Function 0000 QOO

FunctionO0 OO0 0OO0O0000OO0O0OO0OOOOOO

PyFunctionObject
ooooooocooogg

PyTypeObject PyFunction_Type
PyTypeObject 000000000 DO Python DO O ODDOODODODOO Python OO DO OODO
types.FunctionType OODOOOOOOOOODO

int PyFunction Check (PyObject*o)
o0000O00O0ODOO (PyFunction TypeOOO)0O0 tue0000O0000OO NULLODOOOO
goodgoo

PyObject* PyFunction New (PyObject*code, PyObject*globals)
Return value: New reference. D0 D 000000 code 0000000000 0D0DO0OODOOODOONO
O0OO0OQglbals 000 DO0OODOODODODODODODODOODOOOOOOOOODODODODOODOO
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O00000000000000000 —umodule..000000000000000000000O0
coooooobooooooANLLOODOO0OO00O0O0

PyObject* PyFunction _GetCode (PyObject*op)
Return value: Borrowed reference. D0 000000 opO0000O0O0O0D0O0OO0DOOCOODOOOOO
aoo

PyObject* PyFunction GetGlobals (PyObject*op)
Return value: Borrowed reference. DO D DOD0O0O0 op0 0000000 globals 00000000

PyObject* PyFunction_GetModule (PyObject*op)
Return value: Borrowed reference. 0 0000000 opd __module._ 00 000000000000
000000000 0O0ooooU0UooooOPythonO OO OODOOOOUOODDOOOOOODODOOOO
goodgoo

PyObject* PyFunction GetDefaults (PyObject*op)
Return value: Borrowed reference. OO0 D 00000 op0 0000000000000 000O00O0OO
OO0 NULLOOOOODO

int PyFunction _SetDefaults (PyObject*op, PyObject*defaults)
00000000 opO0000000000O000O0OOOdefaults D Py NoneOOOODOOOODOOO
goodgd

0000000 systemError 000000 -1 000000

PyObject* PyFunction_GetClosure (PyObject*op)
Return value: Borrowed reference. 10000000 opO0 000000000 OOOOOOONULLO
celOOOOOOOODOOOOO

int PyFunction _SetClosure (PyObject*op, PyObject*closure)
00000000 ep 0000000000 O0ODOCclosure00Py NoneOOOO celOODODODOONO
goooooooooooo

UobO0o0bd systemError oD 1000000

753 0000000000

CAPIODOO0O0OO0O0ODODOO0ODOO0OOOOOOoOoDOoOon

PyTypeObject PyMethod _Type
00 PyTypeObject 00 DDOOD0DO Python DD D ODDOO0OODOOODOOOOOOODOODODO
types.MethodType 00O Python OO0 OO OOOOOOOOOOO

int PyMethod _Check (PyObject*o)
o000O0O0O0OOODODO (PyMethod TypeOODODO)ODODOOOOOOOOOOOOOO NULLO
googooo

PyObject* PyMethod New (PyObject*func, PyObject*self, PyObject*class)
Return value: New reference. OO0 0000000000000 fune00D00O0OOO0OOODOOOOO
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oooooo00;00 fumeD00D0OD0O0OO0OO0000000O0O0O0O0OOOOOODOOODOOODODOO
O0OO0OO0OO0OOOOO0O0O00 (hind) 000000 self 0000000000000 classO self 000
O00O0OO0O0OO0OOOOOOOOOODOOO0OO0 selfONULLOO class00000000000O00O00OO
cooooooooooooooo

PyObject* PyMethod _Class (PyObject*meth)
Return value: Borrowed reference. 1000000000 methO O ODOODO0DO0OO0OOOOOODOO
;0o gooooooboobobbboboooooobbobbobbobodgooog

PyObject* PyMethod_GET_CLASS (PyObject*meth)
Return value: Borrowed reference. PyMethod Class () 000000000000 OOOOOOO
goooooooooo

PyObject* PyMethod _Function (PyObject*meth)
Return value: Borrowed reference. 0000 methO OO 000000000000 O0ODODOO0ODOOO

PyObject* PyMethod _GET _FUNCTION (PyObject*meth)
Return value: Borrowed reference. PyMethod Function () 000000000000 ODOOODOO
goo

PyObject* PyMethod_Self (PyObject*meth)
Return value: Borrowed reference. meth 000 0000000000000 0ODOOOOOODOOOO
0000000000000 000000O0 NULLOOOOOO

PyObject* PyMethod_GET_SELF (PyObject*meth)
Return value: Borrowed reference. PyMethod Self () 0000000000000 0O0O0OOOOOO

int PyMethod ClearFreelList ()
freelist 00 0000000000000 00O0O0O0O0OO

ooooo26000.

754 0000000000
Python 00 00OO0OCOOOO0OOOOOOODOOCOOO COODOOCOO FILExOOOOOOODODOOOOO
0000000000000 000000000000 pythonOODOOODOODOOOOOOOOOOOO

PyFileObject
00 pyobject 0000000 PythonO0OOOOO0O0O0O0O0O0O0O0O0O0O0OOO

PyTypeObject PyFile_Type
00 PyTypeObject UOOOODOO Python OODOOOOOOODOOOOODOOODOOOOO
fileOJODO types.FileType 00O Python 000D D000O0O0000OO0

int PyFile _Check (PyObject™*p)
D00 PyFileObject O PyFileObject 000000000000 DOOOOD

ooooo22000:0000000000000000O00O00O00OA0.
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int PyFile CheckExact (PyObject*p)
000 PyFileObject 00O OO PyFileObject 00 OO0O0OOOOOODOOOOOODOO

oo000oo22000.

PyObject* PyFile FromString (char*filename, char*mode)
Return value: New reference. 0 00000 filename D00 0000000000 modeJOODOOONO
0000000000000 000O00D00O0000000O00O0 mdeDODODOOOOODODOO C
0000 fopen() 0OD0DOODOOOOO NULLOOOODODO

PyObject* PyFile FromFile (FILE*fp, char*name, char*mode, int (¥close)(FILE*))
Return value: New reference. 00 0 00O DOOOO0OO COOOOOOODO fpOOODOO
PyFileObject 00D UOO0O0OO0OUOCOOOUOOOUODOUODOOUODODODOOODOO close
0000000000000 o00noooogd cdese0 0000000000 DOODO NULLODOOO
OO0 close D00O0OOO0OONULLOOOODOOOD: 0000 close000O00O0O0O issue #7732
00000000000 00O00DO00DOOoO0DOOo0ODOoO0OoooOooog PyString FromString O O
gooooooooooog —

FILE* PyFile AsFile (PyObject*p)
p000000000D0000O0DO0000 FILExOOOOOO

000000 GILO0o0b000o0b0000oo00o0o0ob0 FILExODO0O0O0OOOOOOOOOOODOO
00000000 pPyFile - IncUseCount () 0 PyFile DecUseCount () UO0O0O0O0OOOOOO
doooooooaoa

void PyFile IncUseCount (PyFileObject™*p)
PyFileObject 0000 FILE«+ OODOOOOOOODOOODOODOOOOOOUODODODOOOOODOOO
000000000000 00 FILExOOOO PythonO fclose) DO0ODO0OO0OOO0ODOOOOODO
000000000 FILExO000000000000 PyFileDecUseCount () 00000000
O00000000000000 PythonOOOOO0ODOO0DODOOODOOOOODODOOO

ogoooooooopoooo GILoooooooooooobobooo

0000 pyFileAsFile () 00000000GILOOO00000000O00OOO00O0O0O00OO

FILE xfp = PyFile_AsFile(p);
PyFile_IncUseCount (p);

V2 Y4
Py_BEGIN_ALLOW_THREADS
do_something (fp);
Py_END_ALLOW_THREADS

JE e x/
PyFile_DecUseCount (p) ;

ooooo26000.

void PyFile DecUseCount (PyFileObject*p)
PyFileObject OO OFILEx O0O0D0O0O0O0O0O0O0O0OO unlockedcountO0 0000000000000
000000 FILE«0000000O0O0DOD0O0O0O00000O0000OO0 PyFile IncUseCount ()
O0000o0o000ooO0o00ooOoooooooooo

122 070 00000000 (concrete object) 00O
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ocoooooooooooo GILoooOoOoOoOoOOoOOoOoOOoOoOo(@@uoooooooooon)
ooooo2e6000.

PyObject* PyFile GetLine (PyObject*p, intn)

Return value: New reference. p.readline ([n]) 0000000000 DOODODO pO00000OO
00000 pO0O0ODODODOOODODOO0OO0DO readline() DO0O0O0OO0OODOOOOOOOOODODODOO
0000000 O00O0O0O0OOOOOODOODOOO 10000000000 ROOOOOODOO
o0 ndboooboobbooboobo,bbooboobboobbooboobDboob oo
o0000o0ooooO0o0000ooooOO00000oooooO0O0000oDD 00000 RO 0O
00oo000o0o0oo0o0o00 10000 0000000 oOoDU0ooOO00ooDUDOoOooDoDoOooOoo
U EOFError 0000000

PyObject* PyFile Name (PyObject*p)
Return value: Borrowed reference. p 00 000000000000 O00D0OO0O0DOOOOOOOO

void PyFile SetBufSize (PyFileObject*p, intn)
setvbuf () 000000000000 0O0O0OODO0OO0OOOOOOOOOUOOOOOOOOOOOO
goooooooooo

int PyFile SetEncoding (PyFileObject*p, const char*enc)
Unicode 0000000 D0ODODODODOOOOOOOOOOOO0OO encOO00O0OO0OOOOO 1
gooooOoooboooooo

ooooo23000.

int PyFile SetEncodingAndErrors (PyFileObject*p, const char*enc, *errors)
Unicode 00 000000000000 DO0O0ODODOOO0O0OOODOO0OOO encOO000O0OO0DOOOO
O0OOQ0Oer00O0CCOODOOOOOD 1l1000O0OUOU OUDDOOOOO

ooooo26000.

int PyFile SoftSpace (PyObject*p, intnewflag)
goobbbooooouobbboooouoobbbooooobuoobbDb pO softspace 0O
newflagQ OO OO0O00O00ODO0OO0OOOOO00O0O0OODODOOOOOUOOODODODOD pOOOOOOO
0000000000000 000;00000000000000000 (softspacedOOnd
0oooooooUoUoooooUoUoOooooooO)y§oooooooUooooooUooooooo
goooooooobobobobobobbtbdddoooooo obbbbbbooDoL
J0ooooooooooooboboobboobooooogoooooo

int PyFile WriteObject (PyObject*obj, PyObject*p, intflags)
O0O000O0O epjO0000000ODOD pOO0O0O00O0O0OO flagsOODOODOOODOOOO
Py PRINTRAW O OOD; O00D0OCOO0ODOOOODOODOOO repr() OOODO str()
Joooooooooooobobbbobbobboboddd0 oD -1 00D DbObOO
goooooooooo

int PyFile WriteString (const char*s, PyObject*p)
000 sO00000000000 pO0O0O0OODOOOOODOOOOODO OOOOOOOOOO -100
gooooooooooboobon

75. 0000000000 123



The Python/C API, 0000 2.7.17

755 00000000000 (module object)

gogboboobuoobobooboobboobooboboo

PyTypeObject PyModule _Type
00 PyTypeObject 00 ODOD0OO0O0O PythonODOODODODODOOOOOODOOOODOOOO
O0O0O0O0OPythonOOOOOOO types.ModuleType UOODOOOOOOOOO

int PyModule_Check (PyObject*p)
p000000000D000O0ODOO0OOOOO0OOOOO0OODOOOOODOOOOOOOOOO

00000 22000:00000000000000000000.

int PyModule _CheckExact (PyObject*p)
pOO000DOODOODOODOODOO0OCOOOOOOODOODOOOODOODODODODODODOOOO
00 PyModule_Type.

oo00oo22000.

PyObject* PyModule New (const char*name)
Return value: New reference. _name__ 000 name 0000000000000 00O00OOCOOOO
0000000000 _doc__000 _name_ 0000000000 O00ODO;_file_OOOOOO
Jooodoooooooooon

PyObject* PyModule_GetDict (PyObject*module)
Return value: Borrowed reference. module 0 0 000 0000000000000 0OOOOO;000
O00000D0ODOO0OD0OO0O000000 _dict_O0O0OOOOOOOODOODODOOOOOOOOO
Joodooobobooobbbbbidd0oognd _diet._O0OO0D0OOODOOOOO PyModule_x ()
OO0 pyObjectx () OODODOOOOCOOODOO

char* PyModule _GetName (PyObject*module)
module 1 _name__00000000C000OCO0ODOOCO0OOOOUOODOOUOODOOODOOO
000 systemError 0O O0O0O NULLODOODOODO

char* PyModule GetFilename (PyObject*module)
module 0000 0000000000000 OODOO modulel _file__ OODOODOOODOODO
_file 00000000000 O00000O0O0O000O0 SystemError 00000 NULLOOO
ggd

int PyModule AddObject (PyObject*module, const char*name, PyObject*value)
module 00000000 name 00 0000000000000 DOO0O0OODOOODOOODOOODOO
00000000000 valwueDO0OODO0ODOD0O0OOO0DO0O0OOOUOD -1000000ODOOOO OO
ooooo

oo00oo20000.

int PyModule AddIntConstant (PyObject*module, const char*name, longvalue)
module 000000 name 0000000000000 0OO0ODOOOOOOOOOOOOOOOO
oo -1 odooooobobob obbbbbn

124 070 00000000 (concrete object) 00O
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oo00oo20000.

int PyModule AddStringConstant (PyObject*module, const char*name, const char*value)
module 0000000 name 0000000000000 00DDODOOO0O0OOOOOOOOOOO
000000000 vaelueD OO0 000000000 OOODOODOODOODOODO -100000
doddd ooooooo

oooooz2o0000.

int PyModule AddIntMacro (PyObject*module, macro)
module 0 int O 00D D0DO0O0OODOOOOODO macro 00000000 0OO00OGDODO
PyModule_AddIntMacro (module, AF_INET) OOOOOAFINET OODOODOOO intO0 000
AFINETOOO moduleDOO0OOO0OO0OO0OOOO -10000D0O0DO0OODOODODOO

ooooo26000.
int PyModule AddStringMacro (PyObject*module, macro)
000U00d module 00O OOOO

ooooo2e6000.

7.5.6 00000000000 (iterator object)

Python 00000000000 DOO0ODDOOODOOODOOODODOOODOODOOOOOOOOO
_getitem__() DO0OOO0ODODOOOOOOODODODOOOOOOODOOOODDDOOOOOOODODO
00000000000 (sentinel value) OOOOOOOOOOOOOOOODOODODOOOODOODODODOO
goobobobobooooooobobobobooooooboog

PyTypeObject PySeqIter _Type
PySeqgIter_ New()OOOODOOOODOOOOODOOOOO 100000000000 iter() 0000
gobooboooboobooobooboobbooboboooba

ooooo22000.

int PySeqIter_Check (op)
PySeqliter - TypeUUOO opO0O0ODOOOOOOODO

ooooo22000.

PyObject* PySeqIter New (PyObject*seq)
Return value: New reference. J 0 0000000000000 seq0 000000000000 O0OO
OO000000000000000D000 IndexErroxr0000000O00OO0O0CO

Oo000o22000.

PyTypeObject PyCallIter _Type
PyCalllter New() OOODODOD iter() 0 20000000000000000DOO0DOOO
00000000 iter () built-in function.
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o000oo22000.

int PyCallIter _Check (op)
op0 00 PyCalllter TypeUDOOOODOOODOOO

ooooo22000.

PyObject* PyCallIter New (PyObject*callable, PyObject*sentinel)
Return value: New referencee. 10 0000000000000 0O0O0O0O0OO callable0ODOODOO
0000 Python0OOOOOODOO0OO0OOODOOOOOODOOOOOO;callable0000000OO0O
000000000000 00000000D000000000000000000O 00 d callable O
sentinel 000000000000 O0OO0OOCOOOO

ooooo22000.

757 000000000000 (descriptor object)
000000 (descriptor)”’ 0000000000000 OO0OOOOOOOOOOOODOOODOOOODO
00000000000000000000000000000

PyTypeObject PyProperty_Type
goooOoOoOoOoOoOoOoOoOoOoOoOoOopDOooOoo

ooooo22000.

PyObject* PyDescr_NewGetSet (PyTypeObject*type, struct PyGetSetDef *getset)
Return value: New reference. J 0000 22000.

PyObject* PyDescr_NewMember (PyTypeObject*type, struct PyMemberDef *meth)
Return value: New reference. 0000 22000.

PyObject* PyDescr_NewMethod (PyTypeObject*type, struct PyMethodDef *meth)
Return value: New reference. 0000 22000.

PyObject* PyDescr_NewWrapper (PyTypeObject*type, struct wrapperbase *wrapper, void*wrapped)
Return value: New reference. 10000 22000.

PyObject* PyDescr_NewClassMethod (PyTypeObject*type, PyMethodDef *method )
Return value: New reference. 0000 23000.

int PyDescr_IsData (PyObject*descr)
000000000000 descr 0000000000000 0O0O00O0OOO0OOOOOOOOOO
O000000000000deser 0000 0000000000OOO0OOO0O0O0O0O;00000000
googoooo

ooooo22000.

PyObject* PyWrapper New (PyObject*, PyObject™)
Return value: New reference. 10000 22000.

126 070 00000000 (concrete object) 00O
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7.5.8 0000000000 (slice object)

PyTypeObject PySlice_Type
000000000 ooooobobobobobOOn slicel types.SliceTypeODOOOOO

int PySlice_Check (PyObject*ob)
ob 00 0000000000000 0O0O00O0O;ehp O NULLOOOOOOOOOOO

PyObject* PySlice New (PyObject*start, PyObject*stop, PyObject*step)
Return value: New reference. 000 0000000000000 O0OO0OODOODOODOODOODO start,
stop, DO 0O step D0 0D0OOO0OODOO0ODODOOODODOOOODOOOODLOOOODDODOO
OO0 NULLOOOOOOOOOUOO NoneOODODOOOOODODOOODOODODOODOOODODOOO
oooooo NULLODDOOOnO

int PySlice_GetIndices (PySliceObject*slice, Py_ssize_tlength, Py_ssize_t*start, Py_ssize_t*stop,

Py_ssize_t*step)
0000000000 slice0000O start, stop, 000 step 0000000000 0O0O0O0OODOOO

000000000 lengthOODDDODOODOlengthDOODDOOODODOOOOODODOODODODODDODDODO
ooo

ooooooooOOOOOOOOOOOOODOOOCOOO -100C0C00@DOOOOCOOOOOO
ooooodoiob NeneOdooooooOOooooOoOoobOOOOoOOOOOOOODOOO -100
ooooooooooo)o

000000000000 0000D0000O0o0o0oOooOoO 23000 PythonOOOOOOOOO
0000000000 pySliceGetIndicesEx () ODODOODOODOOODOOOODOODOO
gpobooboobbobobooboobbooboo

O000025000:00000000 length0O0O int OO0 start, stop, step 000 int =000
0000000000000 0D0 64bit0000000000DO0ODOO00OO0O0ODODOODOODOODOO

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 () OOOOD0OO0O0OO slice0000OOstart,stop 000 step 000000

O000000000000000000 length 000000000 slicelenggh 0000000000
cobobooooboooooooooooOoobboobobooOooooon

coooboodobooOOoOoOoOCcOODOOOO0OOCOO0ODbObO -1000000
ooooo23000.

O000025000:00000000 length OO0 int OO start, stop, step, slicelength O O O
int »x00000000000000OC0OD00O 64bit0 000000000 0O0OODOOOOOOO0O
oooooo

7.5.9 Ellipsis0 00000

PyObject *Py Ellipsis
PythonO0 OO0 Ellipsis 0000000000000 OOODOOO0OOOOOODOOOOOOOO
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CoboobOooooobooooooobobooboooboOooorPy NoneOQOOOOOOOOOOO
oooooooooog

7510 00O00OO0OOOOO

Python0 000 DO0O0O0O0O0O0O0O0O (firsstclassobject) 00 0000000000000 O0O00O00O0O
gobooooooooooooobooooOo0ooboooobooOooooooooOooooDOoOooDboboOooon
gobbooobooooOooooobOocOoOoOobocOooboooooon

int PyWeakref _Check (ob)
ob0O000D00O0ODOOOOODOOOOOOUOOOOUDOOOOO

ooooo22000.

int PyWeakref CheckRef (ob)
obh000DO0O0OD0ODODODOOODODOOODOOO

ooooo22000.

int PyWeakref CheckProxy (ob)
ob0 000000000 DOOO0OODOOOOODOOO

ooooo22000.

PyObject* PyWeakref NewRef (PyObject*ob, PyObject*callback)

Return value: New reference. ob 000 000000000000 O0DOO0ODOOOODOOODOOOO
goooobbbbobbooooooobobbbbodoog; b0 ooooobobo
000000000 0000000n callbackDOOODODO0DOO0O0O00O0OOOO OO OOOOOO
00000000000 00000O;callback 000000000000 DOODOOODOOOOODOO
000000 callback O None O NULLODOOOOOOODOO ep0OOO0OOOODOOOODODOOO
00000 callback D000 O0O0DO0OO0OD0OOOOOO Noned NULLOOOOODOOOOOO NULL
0000 TypeError 0000000

ooooo22000.

PyObject* PyWeakref NewProxy (PyObject*ob, PyObject*callback)

Return value: New reference. ob 0 0 0 0000000000000 O0O0COOO0OODOCOOOOO
Jdooooooobooooooooooooobbooddoogoooo;,ooggooooon
000000000000 000ooDOo00O callbackDO0O0O00000O0O0OODODODOO obO0O0O0O
00000000000 0000000000callback0 0000000000 OODOOOOODOO
0000000000 callbackO NoneO NULLOOOOODOOOOODO opO00OOCOOODODOOO
000000000 callbackDOO0O0OO0OO0ODOOOOOO NoneO NULLOOOOOOODOOOOD
NULLOOODO TypeError0O0QOO0D0OO0O

ooooo22000.

PyObject* PyWeakref _GetObject (PyObject*ref’)
Return value: Borrowed reference. 000 ref 00 000000000000 0ODOOOOODOOOOOO

128 070 00000000 (concrete object) 00O
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0oobooooboooooooOn pyNonedOOoood

ooooo22000.

gfd: Joooooooooobobb o000 oogooooooboooooooo
goooooooobooboboboboboboboboboboboboooooobo
Py INCREF () UUODOODODOODO

PyObject* PyWeakref GET _OBJECT (PyObject*ref)
Return value: Borrowed reference. Pylieakref GetObject () 0000000000000 OOONO
Oo0oo0oooooooooooon

ooooo22000.

7511 0000

using-capsules 0000000000000 0OCOOOOO wsing-capsules 1000000000
gopooo27000.

PyCapsule
OO0 pPyObject 0000000000 DOODOOOCOOOOODOOD PythonOOOQOOOOO
00 CcCO0ODU0UooooUooO (void«ODOOOUODOO)ODOOUOODDODOODOOODDOOOOO
goodooOoooooOooc cooooUbooUoOoUbDOoUOobDOoOooOUOoDUOooUoogoooogo
0000000000000 00000000000000000000000000 CAPIOOO
Ommport 00 0000000000000 O0OO0OO

PyCapsule Destructor
coobooooooooooOocOoOoOobocOoOobo.coobocooooon:

typedef void (xPyCapsule_Destructor) (PyObject «);

PyCapsule Destructor 0 0 000000000000 PyCapsule New() OODOODODOODOO

int PyCapsule_CheckExact (PyObject™p)
000 pPyCapsule00O00O0O0O true0 00000

PyObject* PyCapsule_ New (void*pointer, const char*name, PyCapsule_Destructordestructor)
Return value: New reference. pointer 00000 PyCapsule 0000000 pointer 000 NULLO
gooooooogo

cooboocooooooooo yuLLonoooono

name 0000 NULLOOOOO COODODODOODDOODOONULLOOOOOOOOOOOOOOO
0000000000000 00000000O0Westructor 0000000000000 0OO0OO0O)
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destructor 0 NULLOOOOO0OOO0000O0O00OO0OOOOOOOOOO0O00000O0O0OOOOO
ooo

0000000000000 00o0o0bo0o0boodOd name d modulename.attributename
0000000000000 00000D00D00D0000000000D0 PyCapsule_Import ()00
Jo0ooo0ooooooooo

void* PyCapsule_GetPointer (PyObject*capsule, const char*name)
0000000000 dg pointerd00ooogogoobobDOoObODODOODDOODODO NULLOOO
oooQ

name OO DO0O0O0OODOOOO0ODOOOOODODODOO0ODLDDODOOODDOOOODLOOODODDOO
O0O000 name O NULLODOOOOODOO rameODOOODOO NULLOOOOODOOOODO Python
O0CO0O0 stremp () OO0O0O000 name 0000000

PyCapsule Destructor PyCapsule_GetDestructor (PyObject*capsule)
00000000 bO00000o0o00oOooDo00ooDDO0ooDOO0o0bOo00bOoDoOOoOoDbDO NULLOO
oooo

00000 NULLOOOO0OO00O0O000O000O00000000O000O00 NULLOOOOOO
0000000000000 PyCapsule_-IsValid() O PyErr Occurred()O00000O00OO
ooogooo

void* PyCapsule_GetContext (PyObject*capsule)
000000000000 000000000 (context) DOODDODOO0DOODOOOOODODODOO
NULLOOOOOO

00000 NULLOOOO0O00O0000O0000000000000000 NULLOOOOOO
0000000000000 PyCapsule_-IsValid() O PyErr Occurred() 00000000
ooogoo

const char* PyCapsule_GetName (PyObject*capsule)
0000000000000 0dO0Oname 00O 000D0OO0OD0ODOOOOOOODOOOO NULLODOO
ooo

00000 NULLO name OO0 0000 0O0OD0OODOOOOODODOOOOO NULLOODOODOOOOO
0000000000 PyCapsule_-IsValid() O PyErr_ Occurred() D000 0OOO0OOOONO
ooo

void* PyCapsule_Import (const char*name, intno_block)
00000000000 0fd00 cCOooopooDoDoOOO0o0o0ooooooDooDDO00d name 0000
00000000 module.attribute 0000000000000 0OO0OOOO0OOO0OOOO
000 name 0000000000000 O00OOOOOOODOO nodlock0OODDOODODOOODOO
(PyImport_ImportModuleNoBlock () ODO0O)00DO0O000000O00D0OODOO no-block O
0000000000 (pyImport_ImportModule () 0000)000OO0O0OODODOOOOOOODOO

000000000 bO0o0o0D bOb00o0o ODboo0obD0oobobO0oOo0ooOooobDOoo NULLD OO
ooo

130 070 00000000 (concrete object) 00O
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int PyCapsule_IsValid (PyObject*capsule, const char*name)
capsule 1 0 00000000000 0OO0ODOOQOOO0O0OOOO0ODO capsule 000 NULL OO
PyCapsule_CheckExact () OO0O0O0O0O NULLOOOOOOOOOODOOOOODO name OO
Oname 00000000 mame 0000000000 PyCapsule GetPointer () O0O0O)

OO0DO00D0O PyCapsule_Isvalid()ODOO0OOO00OO0DOOO0O0OOO (PyCapsule_Get ()
oooooooooOo)oooooobooOooooOooDo

goobobbbdoddname D00 obOO0O0 o000 oooobbbooo
gboooooooooon

int PyCapsule_SetContext (PyObject*capsule, void *context)
capsule 0000000000000 context 0000000

ooooooobooooooodooboodobo ooonoood

int PyCapsule_SetDestructor (PyObject*capsule, PyCapsule_Destructordestructor)
capsule 0000000000 destructor 0000000

gobgooobobbooboobbooboobbuoobd

int PyCapsule_SetName (PyObject*capsule, const char*name)
capsule 0 0 0 name 0 name D0 0000 0name 00 NULLOODOOOOO capsule 0000000
00000000000 0O00O0O capsule0 0 NULLO name 0000000000000 O00O00OO
OO00oO0ooOoOoooo

coooobo oobooOoOooooOoboOoobobodoobobooboood

int PyCapsule_SetPointer (PyObject*capsule, void *pointer)
capsule 10000000 pointer 00O 0D OOpointer 0 NULLOODOOOOODODOOO

gobooobobbuooboobbooboobboobO

7.5.12 COOO0OO0O (CObject)

O0O: CObject APIO Python2.7000000000000000C O0OO0O APIDOOOOOOOOOO

PyCObject
00 PyObject D0OODD0ODOOU00OODOOOODOCOOUOODOODOOO PythonOOOOOOOO
OO0 COO0OU0DODODODOOO (void«OOOOOOO)OOOODODODODOOOOODOO
0oooooooUooooo coUooooUoUopooooOoUUooooUUooooooooooOog
ood0oo0oO0oO0OoU0oOoU0DbDOoOoOUdO0OOoU0obDOoU0oOoOoDbDOoObOOoDOOOoOoOg cAPIODOO
Oimport 0000000000000 O0ODOOOOO

int PyCObject _Check (PyObject*p)
000 PyCobject 00DODOODODOODOO
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PyObject* PyCObject FromVoidPtr (void*cobj, void (*destr)(void *))
Return value: New reference. void* cobj 10 PyCObject OO ODODOOODODO destr 0 NULLODODO
ooooooooooboobobboboboboboooog

PyObject* PyCObject FromVoidPtrAndDesc (void*cobj, void*desc, void (*destr)(void *, void *))
Return value: New reference. voidx cobj0 0 PyCObject 00 O0O0D0OD0O0NO destr0 NULLO OO
000000000000000000000000000 desc000000000O0OOOOOOO
goddooooooooooog

void* PyCObject _AsVoidPtr (PyObject*self)
PyCObject 0O00ODODOO sef 000D0OO00DODOOODOOONO void 000000

void* PyCObject _GetDesc (PyObject*self)
PyCObject 0O0OD0ODO sef 000DD0O00DDOO0ODDOOOODOOO void »000000O

int PyCObject _SetVoidPtr (PyObject*self, void*cobyj)
self 00 voidOOD OO cobj0 0000000 PyCObject ODDOODODOOOODOODODOOO
0000000000000 00000000oO00o0ooooon

7513 00000000 (cell object)

00 (cel)’000C0CC0CO0000000OOOODODOOOOOOOOOOODOODODOOODOOOOOOOO
gogoobobooobobooobboooobobos,boobobbooobbooobbooobbbooobbo
goobooboboboooooooobooobobobobooobooooobooboboboboboboooon
gogoooooooobobobooboooooooooooobooobbobbbbooooooobobobobobobbboo
0000000 (dereference) 00000000000 O0OO0OOOO0O0OOOOO0OOOOOOOOOOOOOO
goooboo;0coocoobobobobooboboooooboobobobobooboboooboboobOoDOoon
ggbobooboobobooboobboobdg

PyCellObject
0000000ooooooD coogooo

PyTypeObject PyCell Type
Jdoooooooooooboboboobobooooo

int PyCell Check (0b)
ob00O0O0ODODOOOODODODOOO0000O0;0b0 NULLODODDODODDODODODODO

PyObject* PyCell New (PyObject*ob)
Return value: New reference. 0 ob 0000 0000000000000 DODODOOOOODODOO
NULLOOOOOOOODOOOd

PyObject* PyCell Get (PyObject*cell)
Return value: New reference. cell 000000000

PyObject* PyCell_GET (PyObject*cell)
Return value: Borrowed reference. cell 0D 00000000 ce/l00 NULLODOOOOOOOOODO
gobooboooboooooo

132 070 00000000 (concrete object) 00O
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int PyCell _Set (PyObject*cell, PyObject*value)
00000000 cellO000 value 00 0000000000000 O0O0OOOOOOOOOOOO
O00000Ovalue D NULLOOOOOOOOOceellOO NULLOOODOOOODOO;00 cellO
0000000000000 0-100000000000 o00OO0OOooOo

void PyCell _SET (PyObject*cell, PyObject*value)
00000000 cellU00Owalue 00 000000000000 OOOOOODOOOOOODOOO
000000000000 cellOO0 NULLOODODODODODOODOOOOODODOODOOOOODOO
oooo

7514 0 0000O0OO0ODOOOO

000000 (generator) 10000000 PythonOOOOOODO0O0OOO0DODO0OOO0DOOOOOOODOOO
goboooobooooboooooobooooboononon pyGenNew () OOOOOOODOOOODOOODO
gobodoboooboooooooooooooboooooooooboooooan

PyGenObject
gooooOoOoOoOoOoOoOoooboooog coooooo

PyTypeObject PyGen_Type
000ooo0o00ooo0o0oo0ooooooooooooo

int PyGen_Check (ob)
ob0 0000000000000 0O0OO0OO0O0O0OONOe O NULLODOODOODOOODOO

int PyGen_CheckExact (ob)
ob0 00 PyGenType 00O 000000000 O NULLOOOOOODOOOOO

PyObject* PyGen _New (PyFrameObject*frame)
Return value: New reference. frame 00 00 0000000000000 0000ODOOOOOOODOO
00000000000 frame00000C0O0DODOO0ODOOCONULLOOOODOOOOOOO

7.5.15 DateTime OO OO OO

datetime 0O UOOO0ODOOO0OO0DODOOOO0ODLODODDOOOODDOOOODODLDDODOOOODDOOOOOO
0000000000000 00000000 datetime.hOOOODO included (Python.hOOODOO
000 include 00 00)0 PyDateTime IMPORTOOOOOOODOCOOOOOOOODOCOOOOOOOOO
0000000000000 0oo00o00oo00o0o0oo00oOdoon pyDateTimeAPI O COODOODOOO
gooooooo

gooooood:

int PyDate_Check (PyObject*ob)
ob 0 PyDateTime DateType OO PyDateTime DateType U0 O OO0OOODOO0ODOOOOOO
0000000000 NULLODODOODOODODOO

00000 24000.
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int PyDate_CheckExact (PyObject*ob)
ob 0 PyDateTime DateType U0 U0 0OU00O0O0OO0O0OOOOOOOO;eb O NULLOOOOOOO
googd

ooooo 24000.

int PyDateTime Check (PyObject*ob)
ob 0 PyDateTime DateTimeType OO PyDateTime DateTimeType OO DOODOOOOOO
O0000000000000;eh 0 NULLODDOODODOODODO

oOoOooo24000.

int PyDateTime _CheckExact (PyObject*ob)
ob [0 PyDateTime DateTimeType 00000000000 ODOOOOOO;eb O NULLODOOO
ooooooo

ooooo24000.

int PyTime_Check (PyObject*ob)
ob 0 PyDateTime TimeType 00O PyDateTime TimeType 0000000000 OOOOOO
O0O0O0OoOoO0oD0;oebOd NULLODDODOODOOOOO

ooooo 24000.

int PyTime _CheckExact (PyObject*ob)
ob [ PyDateTime TimeType 000000000000 OOODOOO;ehO NULLODOODOOODO
oooo

ooooo 24000.

int PyDelta_Check (PyObject*ob)
ob [ PyDateTime DeltaType 00 PyDateTime DeltaType 000000000000 DOOO
O00OO0O0OO0O0O;ebO NULLODODOODOODDOO

ooooo24000.

int PyDelta _CheckExact (PyObject*ob)
ob [ PyDateTime DeltaType 00 DO0OO0O0O0OD0O0O0OO0OOOOO;eh O NULLODOODOODO
ooooo

ooooo 24000,

int PyTZInfo _Check (PyObject*ob)
ob [ PyDateTime_TZInfoType 00 PyDateTime TZInfoType D0 ODOOODOODOODOOOO
0000000000;0b0 NULLODOODODODOOODO

00000 24000.

int PyTZInfo_CheckExact (PyObject*ob)
ob 0 PyDateTime TZInfoType U0 ODODO0O0OODOOODOOODOOO;ebd NULLODODOODO
gooooo
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ooooo 24000,
gbobooboobbooboobboobog:

PyObject* PyDate FromDate (intyear, intmonth, intday)
Return value: New reference. D0 000000000 datetime.dateO0O0000OO0OODOOOO

ooooo 24000.

PyObject* PyDateTime FromDateAndTime (intyear, intmonth, intday, inthour, intminute, intsecond,

intusecond)
Return value: New reference. 10000 00000000000000000OO datetime.datetime

cooooooobooooo
00000 24000.

PyObject* PyTime FromTime (inthour, intminute, intsecond, intusecond )
Return value: New reference. 1000 0000000000000 datetime.timed0 000000
goooo

ooooo24000.

PyObject* PyDelta FromDSU (intdays, intseconds, intuseconds)
Return value: New reference. D0 0000000000000 datetime.timedeltaOO0O0O0O0O
00000000 bD0d0n0bd datetime.timedelta 00O 0O0O0O0OO0OOO0OOOODOOOOO
goooooopooooo

ooooo 24000.

OO0000OO0O0OdateJ0D00O000ODOO0O0ODOOOODOOOODOOOODODOOOD PyDateTime Date
0000000000 (000 pyDateTime DateTime) ] 000000000000 0OOOODOODOO
NULLOOOODOOODOOOOOOOOooDO:

int PyDateTime GET_YEAR (PyDateTime_Date*o)
O0ooO0ooooooon

ooooo 24000.

int PyDateTime GET _MONTH (PyDateTime_Date*o)
00 100 1200000000000

ooooo24000.

int PyDateTime GET_DAY (PyDateTime_Date*o)
00 1003100000000000

ooooo 24000.

OO0DD0D0D0O datetime 0 000 O00DO0O0OD0DOO0O0OODOODOODDOOOODDODOODOO
PyDateTime DateTime U0 0O O0O0OOO0OOODOOODOOODOOODOOODOOODOODOONO NULL
gboboobooboobbooboob:
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int PyDateTime DATE _GET_HOUR (PyDateTime_DateTime *o)
O000002300000000000

00000 24000.

int PyDateTime DATE GET MINUTE (PyDateTime_DateTime*o)
oooo0osS000000000O0O0

ooooo 24000.

int PyDateTime DATE _GET_SECOND (PyDateTime_DateTime*o)
00 o000 S000oooooooo

ooooo24000.

int PyDateTime DATE_GET_MICROSECOND (PyDateTime_DateTime*o)
000000 o0009999v i nounooonooon

00000 24000.

0000000 uame00000D0DOODOOOO0O0O0O0O0O0O0O00O0O0O0O0O00O0000 PyDateTime Time
oobooooooOooooboooooboobOoOoooobOOoboooooNULLODODOODOO0bOOoOoooooo
goooo:

int PyDateTime TIME GET_HOUR (PyDateTime_Time*o)
00000 2300000000000

ooooo 24000.

int PyDateTime TIME GET MINUTE (PyDateTime_Time*o)
ooo00sSS000000000O0O0

ooooo 24000.

int PyDateTime TIME GET_SECOND (PyDateTime_Time*o)
goo0O0s9nonoooOoOoooooan

ooooo 24000,

int PyDateTime TIME GET MICROSECOND (PyDateTime_Time*o)
OO0O0oogooOooo99onooopoouonoog

ooooo24000.
0000000 DBAPIDOODOOOODODOOODOO:

PyObject* PyDateTime FromTimestamp (PyObject*args)
Return value: New reference. datetime.datetime.fromtimestamp () OO0 0000000 OO
O000000 datetime.datetime 00000000 O0OOOODOODO

ooooo24000.
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PyObject* PyDate FromTimestamp (PyObject*args)
Return value: New reference. datetime.date.fromtimestamp () JO0O0O0O0O0O0DOCOOOOO
0000 datetime.date 00000000000 OCDOOOO

ooooo 24000.

7.5.16 SetC 00000

oooog2s5000.

000000000 set O frozenset OO APIDOOCOOOODOOOODOOOOOOOODOOO
00000000 O0O0OooDOoO0OO (PyObject_CallMethod(), PyObject_RichCompareBool (),
PyObject_Hash (), PyObject_Repr(), PyObject_IsTrue(), PyObject_Print (),
PyObject_GetIter () U0OO0)OO0OOO0OOO0OODOOO (PyNumber_And(), PyNumber_Subtract (),
PyNumber_Or (), PyNumber_Xor (), PyNumber_InPlaceAnd (), PyNumber_InPlaceSubtract (),
PyNumber_InPlaceOr (), PyNumber_InPlaceXor () O0OO)00OOD0OO0OOODOOODO

PySetObject
OO0 PyObject DO0OODOODODO setd frozenset OODOOOOOOOOOOOOOOOOODO
00 PyDictObject 0OOOD0OOODOOOOO (set)JOODDOO (DOODOOOO)OODODODO
ocooooooobooooooo @oooogoooo)yoooooooooooboobooDbooooo
go0o0ooo0oOoOoOooOoOoO0O0oood0oDoO0U0oDOOoU0U0bOOoOoObOOOoUOO0ODODOOOoDoOoo
00000000000 0000000000000000 APIODO0ODODOO0O0O0OO

PyTypeObject PySet _Type
00 PyTypeObject 00000000 0Pythond set 0000000

PyTypeObject PyFrozenSet _Type
OO0 PyTypeObject 00O OOOOOOPythonO frozenset OOOODOODO

J0ood0ooo0oooooOoooo pythonOOO0ODO0OOOCOOOOOOOOOOOOOOODOOODOOO
00000000ooooooooooo pythonO0 000 OOOOOODODOODOO

int PySet _Check (PyObject*p)
pUset0000000D0O0DOO0DOODOOOOODOOOOODOOOO

ooooo2e6000.

int PyFrozenSet _Check (PyObject*p)
pl frozenset JOUO0ODOOOODOOO0DOODOOOODOODOODDOOO

o00oo26000.

int PyAnySet _Check (PyObject*p)
pO set O frozenset 000000000000 OOOODOOODOODOOtued00OOO

int PyAnySet _CheckExact (PyObject*p)
pO set O frozenset 0000000000 COOOOO0OO0O0O0wee0O0ODODODODODOOOOOO
goooooooooo
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int PyFrozenSet _CheckExact (PyObject*p)

plU frozenset UOOOO0OOO0O00OD0O00O0wme 0000000000000 O0OO0ODOOOCOO
ooo

PyObject* PySet New (PyObject*iterable)
Return value: New reference. iterable 0 D00 D0 0000000000 set DO0OO0OO iterable
ONULLODDOOOOOsetDO00OO0OO0OO0O0O0000O0O00set0 000000 NULLODOOOOD
iterable 100000000 0D0ODO0O0O0O TypeError 0000000D0ODOO0OOO0ODOOO setOO
000000000000 (c=set (s))0

PyObject* PyFrozenSet New (PyObject*iterable)
Return value: New reference. iterable 0 0 0000000000000 frozenset OOOODODO
iterable 0 NULLOOODODOO frozenset 10 000000000000 set00000O0O NULLO
00000 iterable 0000000000000 0ODO TypeError 0000000

00000 26000:00000D0 frozensetO0OOOOOOOOODOODOOOOOOO0OOO0OO
00000000000 D0ODDO frozenset 0000000000000 00O0O0O0OOO frozenset 0O
PySet Add() OOOOO0OO0OO0OOO0OOCOODOCOOO

00000000000 setU frozenset OOUOOOOOOO0OOOO0OOOO0O0OOO0OOOOOOO

Py _ssize_t PySet_Size (PyObject*anyset)
set U frozenset UUODOOOO0ODOOOOODOOODO len(anyset) UODOOODO anyset O set

U frozenset 0000000000 DOO0O000DODOO00ODODOO PyExc_SystemError 0000
ooo

ooOoooc25000:00000000 int00000000000000000640bit00000
gboooooboobobobobooooooo

Py _ssize_t PySet GET_SIZE (PyObject*anyset)
0000000000000 Pyset_Size()OODOOODOO

int PySet _Contains (PyObject*anyset, PyObject*key)
000000 100000000000 o0000OO000O0O0ODO0OD0ODO -1000000PythonO
_contains__() 0000000000 ODOOOOOOO setd 0000 frozensetD OO OO0OO
O000key0OOOODDOODDOO0OD0ODO TypeError 000000 Oanyset 0 set, frozenset 0
0000000000000 0O0O00OU0O0O pyExcSystemError 000000

int PySet _Add (PyObject*set, PyObject*key)
set J0ODO0O0O0OO keyQOOUOODODO frozenset 0OOOOOOOOUOOOODOOOOOO
0000000000 -1000000kyOOODODOODDOOOOO TypeError0000000O
set 0000000000000 0O0 MemoryError 0000000 serd set 000000000
Jddodooooonong systemError g

00000 26000: frozenset 0O0OOOOOOOODOODOOOOOOODOODODOOOOOOO
0000 PyTuple SetItem() 00000000 frozenset 0000000000 OCOOO00O0OO0
gbooooooboobooboo

goobodl set000b0O0DL0DOO0ODLOOO0ODOOOD frozensetDOUOOoOooooooooO
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oooo

int PySet _Discard (PyObject*set, PyObject*key)
key 0000000000000 1000000000000 O0O0O0(@OOOO)o00O0OOOOO
0000000000 -1000000ky0ODDOO KeyError 0000000 OkeydO0OQOOQd
0000000 TypeError 000000 OPythonO discard() 0000000000 DDOOOO
O00O0set0000O0 frozenset 0000000 0ser 0 set 000000000 DOO0OODOOOO
00000 PyExc_SystemError 00O ODOO0O

PyObject* PySet _Pop (PyObject*set)
Return value: New reference. set 0 0 0000000000000 00O0O0O0OO0ODO0O0OOO0ODOOO
set OODO0OOOOOOCOONULLOODOOCOO setDODO0O0OQO KeyErrorOOODODOO
set] set 00000 0OD0O0ODOODOODOOOODOODOODO SystemError 000000 Qg

int PySet _Clear (PyObject*set)
set 0o

7517 000000000

000000000 (Codeobjects) 0 CPython 0O OO0 O0O00OO0O00O00OOO0O0O0OOOOODOOOOO
goobobobooooooobooboboboobooo

PyCodeObiject
0oodo0ooooU0OopoooOoUoOooooU0UooO cooUoUUUooooUUooooOooooOoO
oooo

PyTypeObject PyCode_Type
000 PythonO code 000000 PyTypeObject 0000000000

int PyCode_Check (PyObject*co)
col code000OOOOOOOOOUOOUOOO

int PyCode_GetNumFree (PyObject*co)
co0 00000 (free variables) 00O 00000

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)
0000000000000 000000000000000000O000Do0oO00ooDoOoOOoOoooOo

gboooooof pyCodeNewEmpty () UO0ODOO0O0O0O00OO00O0O0O0COOO0OOOOOOOO
00 PyCodeNew () DODODOODOCOODO PythonO0OODOODOOOOOOOOOOOOOOOOOOO

int PyCode NewEmpty (const char*filename, const char *funcname, intfirstlineno)
0000000000000 0000000000000O000O0O000DOooO0OoooOoOOooooOO
U00dodooooobDbobDb execUeval () DOODOODOOOOO
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000 (initialization)D O O 0O O
(finalization)D OO OO

81 00000 DOODOOOOOOO

void Py_Initialize ()

Python 000D 0O D0DDO0OOOOCODOPYthon 0O DODDODDODODO0DOODODOODOOO
O00O0O0D0O0OD0 PythowC APl OO0 O0DOOOCOOO0DDODDOOOUOODDOODOODODOOO
goobO000 py.SetProgramName (), Py_SetPythonHome (), PyEval_InitThreads(),
PyEval_ReleaseLock (), 000 PyEval AcquireLock() DO UOOOOOODODOOODODOO
OO0DDOO0O0O0O0O0D0O (sys.modules) JO0OODOOOCDODOOOOOODOODODO _builtin_,
_main__, sys 00000000000 0D0ODOOOO00ODO (sys.pathyDOOOODODO0O sys.
argv 00 000000D0O0OO0DO0O0DOO pPySys_SetArgvEx () ODODOO0O0ODOOODOOOOO
(Py Finalize () 0OOOOO)ODOOODOOODOODOODOODOODOODOOODOODOOODOOO
gbooooooobooboboboon

void Py_InitializeEx (intinitsigs)
initsigs 0 1 0000000000000 Py-Initialize() D0OOOODOO0OOOUOOinitsigsd 0
0000000000000 0O0oOo00ooO0d0ooOdoooooO0ooOOooOoooOoon Python OO
gobooboogoood

ooooo 24000.

intPy IsInitialized ()
PythonOOODOOOOOOODOOOUODOOODOO(@QUOO)0UODOOUODOOODOOO @OHO
00000 Py Finalize() OOODOOOOOO Py-Tnitialize() JOO0OOOOOODOOOO
oooooo

void Py Finalize ()
Py Initialize () OOOOOO Python/CAPIODODOOOOODOODOOOOODOODOOOOOOO
Py Initialize () 0000000 Python DO ODODDOODODOOODODOOODOOOO (sub-
interpreter, 0 0 0 Py NewInterpreter () 000)000000000000000000OO0OO
OO0 PythonDODDOO0ODO0ODOOOOOOOOOOOOOOODDOOD (Py-Initialize()
00000)000o000o0000000o0o0o00000oo0OO000DU0O0oOoOoOO0O0ooUoooO
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ooo

0000000000000 0000o00000o00Python00OOOOO0O0DOOOOOODOODOOO
0000000000000 000000000 PythonODOOOOOOOODOOOOOOODOOO
000000000 @o000 DLL)O00 PythonOOOOOOODOOOOOOOOOOOOOOOO
DLLOOOOOOOODOO PythonOOOOOOOCOOCOOOOOOOOOOOOOOOOOOOOO
0000000000000 000000000000000000 PythonODDODOOOOODOOOO
cooboboooobooooooboooooboooobbooooooo

coooooooo.000000O00C0OO0C0OO0OO0OO0O0OOODODOODOOOOOOOODOOD
oooooooOoooooo@ooooooOoooooo)opoooooopoOooooDoooO
(-del__()OODO)OOOODOOOODOOODOOOOOOOOOOOOOOOOOOOOOO
000000 PythonOODOOODOOOOOOCOOOOOOCOOODOOOOO PythonOODOOOO
oooooooooooOooooobooooooo(@obooobooOoOooOoOoOoOooOoObOOoOboOooono
oOo)yocoooooooooooooooooooooOooooOooOoooooOooOooooooo
oooooooobooooooooooooobbooooobooooooooobooooooOooDbboOooon
Oo020000000000000000000000000D00D0O0O0O Py-Initialize() O
Py Finalize () O 200000000000000O0O

82 0000 ODOODOOOOO

void Py_SetProgramName (char*name)

Jo0o00o0booobooooon Py Initialize() OODO0O0OD0OOODOOODODOOODOOOOO
0000000000000 0D0O000000main() 0O0DO0OOOO argv[0] 0000000
O0b0bO00b0b00 pyGethPath() OOUOOOODODOODOOOOOLOOOOODLOOOODLDOOOO
OO0 PythonOOOOOOOOODCOUOODOOODOUODOOOOOOOOODOOODOOOODOODOO
'python' 00 000O0ODOOODOOOOOOOODOOOOODOOODOUOOOOOODOOOODO
0000000000000 0000000000000000 PythonOOODODODODOOOODOODO
gooOoOoOoOoOoOoOoOoOoOOOOUODOUODOOODOoo

char* Py GetProgramName ()
Py SetProgramName () 00000000000 0CQCO00O0O0OCO0OO0OOOUOODOOOUOODOOO
goooooooooooobobbbobobbobobbotbodddooooooooooobbon

char* Py GetPrefix ()

0000000000000 0D000000D0000D0000000000 prefix00000O0OOO
00 Py.SetProgramName () 000000000 COOO0OO0OODOOOOUOOODOOOOOOO
000000000000 00D000D0DO00O0D0O00d '"/usr/local/bin/python' 0000
prefix O '/usr/local' 00000000000 ODODOOOOOOOOOODOOOOOOO;OO
OO0O00O000O00DOO0ODOOO00O0O00DODOObODOO0OO0O0D MakefileOQOdOOOOODOODO
prefix 000000 configure DD UOUOOOUOOO —-—prefix000000OODODOO0O
OO0 PythonOOOODODO sys.prefix0000000000D0CO UnixOOOOOODOOOO
goddooooooooooog

char* Py _GetExecPrefix ()
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00000000 0000000000000 00000000000 exec-prefix00O00DO0OO
000 py.SetProgramName () 00O000O0OOOOOODOOODOOOOOOOOODOODOOOO
g000O00o0ob0obo00o0obouoboboOooboDbbOgg "/usr/local/bin/python' OO OO
exec-prefix 0 '/usr/local' 0000O0OCOCOOOO00O0O0OODOOOOOOOOODOOOOOOO,;
gb0obobooboboo0ob0obobobobooboobOU0obobUobOD MakefileOOOODOoDODO
U0 execprefixUUUOOOUOO configure DO UOODOOOODODO ——-exec-prefix OO0
OO00O0ODO0OOCODO PythonOODOODOO sys.execprefixO0O0O0O000O0OO0ODO UnixdO
oooood

00:0000000000O0C000obO0 @oo00oood0ooog)ogooogooogooOooo
0000000000000 exec-prefix J prefix 000 0000000000000 0O0OOOOOO
OO0000C0O0D0OO0OO0O0D0OO0O00 /usr/localOOOOOOOOODOOODODODOOODOOODO
OO0 /usr/local/platO000O0O0O0OOOODOODOO

coooboooobooooobooooooooooOooboOoOooOooOoOobooOooooOoOoOoOooOboOoobOboOooon
OO00OSolaris2x 00000000 Sparc 000000000 DOCOO0OOOOOOOOODOOOOO
Solaris2x 00000000 Intel 00 0000000000000 00O000000 IntelDODOOO
Lnx 0O00O0O0O0O0O0OOCOOOO0O0000000O0O0O0OODOODOOOOOODOOO0O0000000
0000000000000 0000000000000000000000 UnixOOOOOOOO
Oo000o0oooo00oooo000;0UnixO000O0O0O00O0O0O0OO0OO0O0OOCOOO0OO0OO0OO0
OO0prefix O exec-prefix D000 00000000000 OO0O00O0O00OOODOOCOOO Python O
ogoooooooooooooboooooooooooooooo(@oOooOoOOOOOOOOn Python
gooooOoooooooooooono

O00O000000O0 mount 0 automount 0000000000000 0O0O0O0O0O0O0O /usr/
local/plat 0000000 O0DODOOOOOO0DOO0ODOOOOOOO0DOO /usr/localODOODO
obooooooooobobobooon

char* Py GetProgramFullPath ()
Python0O0O0O0O0OO0OO0OOOOOO000OOOOOO,; 00000000000 OO0O0O0OOOOO
(000 Py SetProgramName () OO0 0O000)0O0D0O0O0OODO0DO0OODOODOOOOOOOOO
0000000000000 000000000000000; 0000000000000 OoOoOO
00000000 PythonOOOODOD sys.executableOOOOOOOOODO

char* Py _GetPath ()

0000000000000 000D0000;,000 (00O Py SetProgramName () 00O O0000O)
Joooooooooooooboboboboboobobobdodddddoooooooooooooon
00000000000000000000000000000000000000 Unix O Mac OS
XO0O '":",Windows OO '";' 0000000000000 O0DOOODOOOOOODOOODOO;00
0000000000000000000 sys.path00000000000O0OO0OOOOOOOOO
oo obobbbbbbobbbbotbodddo DD
ooooo

const char* Py _GetVersion ()
Python 0O 0O0O0DO0ODOO0O0O00O0O0OO0O0OOOOOOOOOODOOOOOOOOOOOO
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"1.5 (#67, Dec 31 1997, 22:34:28) [GCC 2.7.2.2]"

00000 @UOD0OD0000o0O0)00ooO PythonDOO0O0OODO;000000000OO
cooooooooobpOdboOobOobooOooOooOobUoOoUooDOoooOoboUboobooDODOoDOoo
0000000000, 000000000 0D00D000C000DO0O0O0O0 PythonOOOOOO
sys.versionO00OOOOOOGOGOAd

const char* Py GetPlatform ()
0000000000000000000000000000000UNIxOO0OOODODO0ooooOO
0ooo 000”0 b0fd000b0fdD00o00o0oooo0oooOOooDOoooooDooDoooDoooooDag
00000 Solaris2x 00SunOS5x, 0000000000000 'sunos5' 00000 0OMacOSX
00 'darwin' 000OWindows U0 'win' 0000000000 OODOOOQCOOOOOOOOO
000;0000000000000000000000000 PythonOODODOO sys.platform
O0o0oooooooo

const char* Py _GetCopyright ()
O00 Python 0O D OO0OODOOOOODOOOOOOODOOOODOOOOOOO

'"Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'

0000do0oobOOdooooooooooooooo; 000000 o0oDooooOobooooog
0000 PythonOODODOOO sys.copyright O0OOOOOOOO

const char* Py_GetCompiler ()
0000000000000 PythonOODOOOOOOOOODDODOOOOOOOOOOOODOOOO
00000oO0oUooooouoOo:

"[GCC 2.7.2.2]"

cooboboooooocoooooooobooOoooooOo,oobo0oooooooobobo0oooooOoon
0000 PythonOODODOOO sys.versionO0O0000000O0O0O0O0O

const char* Py_GetBuildInfo ()
0000000 PythonO0OO0ODOO0ODOODOODODOODOOOOOODOOODOODODOOODOOO
oonooooo

"#67, Aug 1 1997, 22:34:28"

goboobooboobboooboobooboob,booboobbobDbooboobboobD
0000 PythonOOODODODO sys.versionO0O0O0O00OOOO0O0OOOODO

void PySys_SetArgvEx (intargc, char**argv, intupdatepath)
argcOO0O argv 00000 sys.argv 0 0000000000000 O0OOODOO main() OO0
0000000000 0000000 PythonODOODDOODOODOOODOODOOODDOOODOODOOO
00oU0oooUooooUoooUooooooooUoooUoooUoooOoUooOooUoDoOoO
U0argv00O0O0DO0ODOOODOOODOODDOODOODOOD sys.argvdgnooooog
000d0ooOoOodn py FatalError () ODODODOOOO
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updatepath 01 00 00 000000000000000O00000000O wupdatepath D 00000
0000000 sys.path000000O0O0O0OO0O0OCOOODOCOOOO:

00000000 0ODOODOO argv(0] 0000ODOOOODOOODOODODOODOODOODOODO
sys.path000O00O0O0O00OO0O

0000000 (arge0 0D0DDO0OD argv(0] 0000000000 OOOOOODOOO)O
sys.pathO0000O0O0000O0O0OOOOCOOOOO0OOOOCOOOOOO(™.mOOO0O0
ooboooooog

O0: 00000000000 000ooooo pythonODOO0OOOOOODOOOOOOODOOO
000000 updatepath D 00 0000000000000 sys.path00000000000O0O0O
OO0O0OCVE-2008-5983 0000000000

266000000000000 PySys_SetArgv() 000000000000 sys.pathO000O0O
0000000000000000000000000000000000:

PyRun_SimpleString ("import sys; sys.path.pop(0)\n");

00000 266000.

void PySys_SetArgv (intargc, char**argv)
PySys_SetArgvEx () O updatepath0] 1 000000000000000CO0O0O

void Py_SetPythonHome (char*home)
Python 00O O0OOO0OOODOOOUOOOO ”home” 000000 DOO0OOOOODODOOOOOOO
goDb000 pYTHONHOME DD OO0ODOOODODOO

coooboboooboooooboooooooOoOooOoO0obOooOooOooooOoobooOoOoOoOooObOoOoOobOboOoon
OooooopythonOOOOO0OO0OO0OOOOOOODOOODOODOODO

char* Py _GetPythonHome ()
000 Py SetPythonHome () DO0D0O0OO00OO0OO0OOOOOOO “home” OO PYTHONHOME OO
0000000oo0oooooooooooon

83 000D0O0DO (threadstate) 000000000 OdOOO0O (global
interpreter lock)

Python 00O OOOOO0O0O0000000O0O0O0OOOOOOOOOOODOOOOOO PythonODODODODODO
ooooooooooooooOoOoOOoOO00000 (global interpreter lock, GILYDOOOOOOOOOOOODO
goooooooooooooooo python 00000000 DOOOOOOO0OOODOOOOOOOODOO
gobooooboooobooooooOoocOooOOo0oOobOOoO0OobOOoOoobooOoOooOoOOoOoOOOoOoOobboOoOon
gobobooooboooooooooobooooobooOoobooooboooooooooooooOooDoDoOooDboboOooon
goboooboooobooooooooooboooobooooooooooooooooooooobooOoon
oooo
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Ooo0o00 GILODD0O0O0O0000000 PythonOOOOOOOOOOOOO Python/CAPIODDOOOOO
gobooooboooobooooooooooOooOoobboOoOoobooOooboOoOoooOOoOoOoOOoOoOobboOooon
00000000poo0oo0O0DDO (sys.setcheckinterval () J00)00000000000O0OOO
groooooooooooooooorooooooooooorrooooooooooooooooon
gobooobooooooogd

Python 00 OOOO0DOODODODOOOODOOODOO pPyThreadStateOOOODOOOODOOOOODOO
00000000000 00000D000 PyThreadStateOODOOOOOO 10000000000 O0O
0000 PyThreadState Get () OO0O00000O0O00OO0O

831 0D0UUOOUOGILODDODOODO

giLooooooooOooOooOOOOOOOOOOCOOOCOOODOO:

Save the thread state in a local variable.
Release the global interpreter lock.

. Do some blocking I/O operation ...
Reacquire the global interpreter lock.

Restore the thread state from the local variable.

0000000000000 ooDoo0oooooooo200000000000000:

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py BEGINALLOW.-THREADS OO UO0O0ODOCOOODOOOOODOOOODOOOOODOOOOODnD;
Py END_ALLOW.THREADS 0O O00OOO0ODOO0OO Python OOODDOODODOODOOOOODOODOODOODO
gopboo2000000000D0O00@ObUOOoDoOoOoDoOono)o

ggooboooboobobooboobboobdoobboooboobbooboobboobLbog:

PyThreadState «*_save;

_save = PyEval_SaveThread();
...Do some blocking I/O operation...

PyEval_RestoreThread(_save);

gooooooooooooooocGcILOoooOooo0oooooooooooooooooooooooon
gobodoooboooobooooooooooboooobooooooooooooooooooooobooOoon
goooooooooo@ooooooooooooooooooOooooooooOoooboOoOoooooon
gooooooooooooooooo)yooooooooooooooooooooooooooooo
goboooobooooOooooobObocOoOoOoocOoOoboOoOoOoOoDOOoOoOoOboOoOobOoOoOoOooaon

0ob0: GglLOo0o0ooooooooooooooorrooooooooooooooooooooDOoODOO
00000ooog python0O00O00O0OODOODOOOOOOOOCOCOOOODOOOOOOOOOGILO
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0000000000000000 2z1ib 0O hashlib 000000000000 OOOOOOGILOOO
gooo

832 PythonO OO ooooooQg

Python APIO 000D OODDOOOO0 (threadingO0O000000)00000000O0D0O0OOOOOOO
goooooooOoOoDooOoOoOoooOoOoOoDOoO@obooOoOoOoDboOoOooDOoOOoOoDoOoOoooboOon)e
gdooooo0oo0ooUoodoooooUoooo GlILO0o0ooooodoooooooooooogoon
goobooboboboo

oo00ooooooooo pythonOOOOOODOOOOOODOOD(@COOCOOOOOOOODOODOOOOO
API00O000000O0O)IPython/CAPID OO OODOOOODOOOOOOODODOOOOODOOOGILODO
gbooooooooboboobooooooooobooooobooooooDoobobOobooboboobooon
gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
ooboooobooooboooooobooooobooo

PyGILState Ensure () 0 PyGILState Release () 0000000000 DOOOO COODOOOO
OPythonO0OOOOOOOOODOOOODODOOODO:

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/#+ Perform Python actions here. */
result = CallSomeFunction();

/#* evaluate result or handle exception #*/

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release (gstate);

PyGILState () O000ODO(Py.-Initialize () 00000000000 O0)000D0OO0O0O0OO0O 10O
00000000000 0O0O0ODODODOO0OOO PythonO (Py_NewInterpreter () JOODO)D0OO
0000000000000 00o0d0oo00o0oo00o00oo0ooOooOgn pyGILStatex () APIODO
gooboboboboooooooogo

0000000000000 00000000CO fork() 0ODODDODODOODODOOOODODOO fork()
0000000000000fork00O0O0OO0O0O0O0 forkOODOOODOOOOOOOOOOOO0O0ODOOOO
000000000000 oO00o00o0D0oD0DoD0ooD0o0oo0ooOooOn PythonO forkODODOODOOO
ooooooooo fookDO0O0O00OO0ODOO0O0O0ODOOOO0O0O0ODOOOO0O0OODOOODODDOOODOODBDOO
lock-objects 000000000 PythonOOOOOODOOOODOOOOODODOOO PythonO forkOOODODO
00 fork ODODO0OO0ODO0D0O00OO00O0OO (PythonODODO)ODOOO PythonOOOOODOOOOODOODO
Python 0O OOOO0O0O0O0O0DODOD pthread-atfork() O0O0O0O0 OSOOOOOO0O0O0O0O0O00O00O00O
O0OPythonOO00ODO0D0OOO0ODOOO0ODOOODO os.fork() OODOOODODOODO fork() OODO
OoO0O0fork 00000000 DOO0OO0O0O0DOODOO PythonOOOOOOOODOODOOOOODOOOODOO
oobbOoO00 pyosAfterFork () DUODOO0OO0DOOOO0ODODOOOOODOOOODODOOOODODOO
oooooo
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8.3.3 OO O API

COO00O00oO0OO PythonO0DODO0D0DOOODOODODODODOODODOODOOODOOOODOOOODO:

PyInterpreterState

goobooboobbooboobboooboobboooboobboboboobbobobooboo
gboooooooooboobobobobooooboooobooboboboboboboooooooDo
oooOooooo (public)ODOOOOODOODOO

coooboooobooooobooooooOooOoOoObocOoO0OOoOoOobOOoOoOoOoOOoOoOOOOoOoDbOboOonon
gooooooooooopooopoooOoOoOOOOOOOOOODOOOOGILOODOOOOOOO
cooobobooooboooooooOooooooobooboOooooOoOoooOooOoooDooOooon

PyThreadState

coooooooooooooOooooOoOoDoO0O0oDOoO00bDOoOoOooOoOoOoOoDOoOOooDboOooo
U0 PyInterpreterState xinterpU00000000000O0OO0D0OOO0O0O

void PyEval InitThreads ()

GlLOODODODODOOoDODOoDOoOooODooOoOooOOoooUOooOooOdoDOoOooUooooDooooood
PyEval_ReleaseLock () 0 PyEval_ReleaseThread(tstate) DO UOUOOOOOOOOO
gobooobo0oobbooobboobobooobbooobboUuoOobO pyEval_SaveThread(),
PyEval_ RestoreThread () 000000000 OOOOOOO

gobooboobbooboobboobOd pyInitialize() UDDOOO0DOOOOOOODOO

OC0: O0O0oO0O00oOooooOOoOo0oOoO0O0oo GILO00O0oooooo0g@ooOoon Python O
ocooooooooooooooo)boboooboOoooooooooboOoooDOoooOooooooooo
gobooooooooboboboboboooboobooboobobooboboboooooooooDo
00000000:00000 1000000000000000000000000000DOO000O
gboooooooooboobobobobooobooooooboboboboboboooooooDo
00 PythonO thread 00000000000 DOO0O0O0OOCOO0O0O0OOCOOOODOCODOOO
00000000000 b00b00n pyEval_InitThreads () OD0O00O00O0O0O0ODOOO
boobouobodoboboboooubdb pyEval_InitThreads () QUOOOO0OOO0OOO0OO0O0OO
gobooboooboobooo

(opboOoUobooOoOo)o00ooOoU0UDOOoOoU0ODOOoU0U0DODOU0UDO0OU0UDOOOoODOOODOOoDO
gobooboooboobbooobooboobooga

gobooboobbooboobooobooboobbooboobbooboobo

int PyEval ThreadsInitialized()

PyEval_InitThreads () 0000000000000 O0OO0(@OO0)00000000000OOGIL
coboooooooobobobobooboOoobOoboboOobOobOoobObooboooooooDoOoDboOon
APl0O0O0O0O0OCOCCOCOCOCOOCOOOO0OO0OO0O0OU0UOOUOUOOOOOOOODOOoOoOOOOOoog
cooooooooooo

ooooo24000.
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PyThreadState* PyEval_SaveThread ()
(GlLOOoUOOooooOOoUoUOoDoooUUOooooOOUOO)GILOOODODDODOOUOUOODoOoOO NULLD
000oooooooo (WULLODOODODOOD)ODooooooooooooooooooooooa
0000000000000 0000000000000@EUO0O00O0D0D0D0DUDUDOOoOoooOoooOO
0000Doooooooooooon)

void PyEval RestoreThread (PyThreadState*tstate)
GILOODOOoODODOoooDoooOoDooooooo)GcILODO0ODOoOoDO0DOo0ODOoogn tstate
O0OO0OO0OOOwsstate D NULLOOOOOOOOOOOGILOODODOOOOODOOOOoOooooooo
0000000 0oDO00oDO0oD00DOD0o0ooOO0DO0o0DOO0oDoO0oD0oo@oDoOooDoooDOooDoOOg
oooooodooooooooooooooooooo)

PyThreadState* PyThreadState Get ()
0000o0O000o0O00ooGILO000oooO00ooo00oo0o00oo00onoon NULL
ooo@oooooANULLOO0OO0OOCOO000O0O0000)00000000D0O0O0O0OOOOO
goobgoooo

PyThreadState* PyThreadState_Swap (PyThreadState*tstate)
0000000000 sstate 000000 D0O0O00OOO0OODOOOOstated NULLOOODODOOO
goGILODOoDOoOoOOOOOOOOOOOOODOO

void PyEval ReInitThreads ()
00000 PyoS-AfterFork () 0000000000000 OO0O0DOOOOOOOOOOOODOO
goboobooobbooboobobooboobboon

gobooobooooooooobboOoOobooOoobooOooOoOobOboOoOobOboOoobooOooooDOboOonn:

PyGILState_STATE PyGILState_Ensure ()
Python OOODO GILOODDOOODOCDOODODOOD PythonCAPIOOOOOODOOODOOODOO
0000000000000 ooDo00ooDo0o0ooD0oo0oo00oooooooooDooooooon
00 PyGILState Release() 0000000 OO0O0OO0ODODOONO PyGILState.Ensure () O
0000 PyGILState Release () 00000000000 OODOOODOO APIOOOOOQOO
O000OO0O0OORelease) 000000 0OOOOOOODODOOOOOOODOODOOOODOOODOO
Py BEGIN ALLOW.THREADS UUOUOUO Py END ALLOW_THREADS OO OOOOOOOOOOO

O000 PyGILStateEnsure() 0O OOOODOOOOCOOOODO™®@OOO™DO
PyGILState Release () O0O0O0O Python OO OOOOOODODDOODOOOOOOODOOO
gobooooboboobbooobbo0bD booob -o0b0bd pPyGILState Ensure () OO
00000000000 Db0D00 pPyGILState Release () DO0OO0O0OOODOODOODOO

0000000000000 0000000GILO0O0O0000O0000 PythonOOOOOOODOO
coooOoooooboooboooooon

oo00oo23000.

void PyGILState Release (PyGILState_ STATE)
0000000000000 0D0D0D0D0D00D0D0D0O0o0o0O0OO0OO0OOPYthon DO OOOODOO
PyGILState Ensure () 000000 D0O0OOOOOOO (@OODODODOOOOODOOOOOOO
O0000000GILState APIO O OO O0OOOOOOOOO)O
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PyGILState Ensure() O 0 0 0 OO 0O ODOODODOOODODOOODODOOOOODO
PyGILState Release () 0J00O0O0OOOOOOO

00000 23000.

PyThreadState* PyGILState_GetThisThreadState ()
000000000000000000000000000000000000 GILState APIO OO
Ooooo0oOooooNvLLOO0O0O00000000000o0ooooO0000b0C000000000o
ggooboooobbooobobobuooobbbooobbbooobbbooobbbooobbo
0000oo000oooOo0o0ooo0o0ooooooooooooo

ooooo23000.

g000oo00booo0ooooO0ooooO0oooodd;python0000COO0OO0ODOOOOODOOOODO

Py BEGIN_ALLOW_THREADS
Oo0oooooooooo { PyThreadState x_save; _save = PyEval_SaveThread(); O
coooooooOoODODOOOOO0OO0U0DODOoUODO0UUoUoobDbOooOD; oobobooDbDDO
Py END_ALLOW-THREADS 0000000 O0O0OOODOOODOOODOODOOODOODbDOOO
cooooooobooOooooOooooO0O0oDpDoO00ooO0o0bOoOoUbooOooOoDooDOooDboOooo

Py END_ALLOW_THREADS
0000000000 pyEval_RestoreThread (_save) ; }DDDDDDDDDDDDDDD
g0bob00o0o0o0obOobobcboobO;,0b0ob0ob00b Py BEGIN.ALLOW-THREADS OOODOO
coooooooooooooOooooOoOoDoO0O0oDOoO00bDOoOoOooOoOoOoOoDOoOOooDboOooo
O000000bOOoO0o0oooOooooogoooooood

Py BLOCK_THREADS
U000O0ob0bO0O0gn pyEval RestoreThread(save); UUO0O0O0O: DOODOOOOO
Py END_ALLOW-THREADS U0 0D O0OU0O0OO0OO0ODOOO0ODOOOOOOO0ODOOO0ODOOODOODbOOn
oboooooog

Py _UNBLOCK_THREADS
gooooboDbODbODbDbDD _save = PyEval_SaveThread(); U0O0O0O0O: DOOOO0OO0O0OO
Py BEGINALLOW.THREADS U UODOUOO0OOOODOOOODOODOOODbDObDObDUObDOobDOn
goooooooo

8.3.4 OO0 API
00000000000000000000000000000000000000000000000 GIL
000000000000000000000000000

PylnterpreterState* PyInterpreterState New ()
00o00oooooooDoooooooooooooGILOO0D0oDooooooooooooooag
gooCoCoOO0Q0O0O0OO0U0O0OO0O0O0OOUUUUUUUUUOUUUOOOOOg

void PyInterpreterState_Clear (PylnterpreterState*interp)
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ooooooOoOooOOoOOOOOODOOOOOOOOOOOOOoOoGILOOOOOOOODODODODOO
ooo

void PyInterpreterState Delete (PylnterpreterState*interp)
go0o0ooooopbooOoOoOooooOoDboO0OoGlLOooooooUooo0oobDooooooOoo
U0 PyInterpreterState.Clear () JU000O0O0OO0OO0OD0OOOO0ODOOODOOOODOOOO

PyThreadState* PyThreadState New (PylnterpreterState*interp)
0000000000000 oooooooooooo0ooooooooooooooooGILOO

coooboooobooooobooooooOooOoOoObocOoO0OOoOoOobOOoOoOoOoOOoOoOOOOoOoDbOboOonon
oooooono

void PyThreadState_Clear (PyThreadState*tstate)
0000000000000 0oO0ooob0ooooLoooooGILO0bO oo Lo ooooLoOooOoo

void PyThreadState Delete (PyThreadState*tstate)
0000000000000 oooOoGILO 000D oD UL oo oo ooOooLooOooOOo
PyThreadState. Clear () 0000000000000 O00D0O0OO0DOOOO

PyObject* PyThreadState GetDict ()
Return value: Borrowed reference. 10 00 0000000000000 0ODO0OOODOOODOOOO
00000O000o0oo0o0doU0oU0oOODO0DdDOOoO0o0o0ooO0ooO0ooOUoUooOOooDOoDooDoo
ooooooobooOoOooOo0oOoooOoOoOoOoOoOoO0OoDOOoO00ODOoO00oDOO0OODbDOOOoDoOOg NULL

gobooboobbooboobboooboobooboboobobobobooboobbooboo
gooboooobgoo

00000 23000:000000000000000OO000DODDODO0ODOO0DODOOOODOOOOD
NULLOOOODOOODOOOOoOooOoOooooo.

int PyThreadState_SetAsyncExc (longid, PyObject*exc)
goooo0oO0oO0oO0oO0OOO0OO0OO00O000O0 dO0O0O0O0OOOOOOODOOODOOOODOD OO
exc0OOODOOODOOUOODODOODOOODOOUOO0O0OO exeOOOOODOOODOOOOOOOOOOOOO
0000o0o0oodooo00ooooDooooooo coooonoooooooonoooooooo GIL
00000o0o00o0ooooooooooooon

ooooo23000.

void PyEval AcquireThread (PyThreadState*tstate)
GILOODOODODOOOO0ODO000 tstate 0000000 tstate 0 NULLODODOOOODODOODOO

coobobooooboooooboooooooooOboOoOoObocOoOobOoOoooOoOoOoOoOOoOoobOboOoon
ooooooobooooooooooOoooDo

PyEval RestoreThread () 00000 (0DDCOO0ODOOOOOOOOOOOOOOODOOODO
000000000oO0)0ooo0ooDooooooooDo

void PyEval ReleaseThread (PyThreadState*tstate)
PyEval_RestoreThread () 000000000000 DO @OOOOOODOOODODOODODOOOO
ooooO0oobO0oobOooooO)ooOO0oobOooOO0OU0OOoDbDOob0bOOOOoOoDOoobO NULLOOD
GILOOOODOODOOoooDooooooooooDooooooooooooooooooooon

83. 00UOUOD (threadstate) 10 DO OO0 O0O0OO0O0OOOO (global interpreter lock) 151



The Python/C API, 0000 2.7.17

00000000000 O0sstate0 NULLOOOOOOOOODOOODOOOOOOOOOOOOOOOO
cobooooboooooooooooooooboo0o —OobOOoO0obOOo0oOOoOoobOOoOobOooboooo
ooo

PyEval_ SaveThread () O0O0OD0OO0OO0ODOOO0OD(IOCOCOUODOOOOODOOOODODOOODO
O0000o00oDooooo)ooooooo

void PyEval Acquirelock ()
GlILOOOOO0OO0OoOOo0oO0oO0o0oooOo0ooobo0ooooOoooooD oo ooooboooooo
0000000000000 000000b00000o0o0oDoan

O 0O: 0 I I I 0 A Y A I O A R O B
PyEval_RestoreThread () 0000 PyEval AcquireThread () OOOOOOOOOO

void PyEval ReleaseLock ()
GlILOOOOO0OOO0O00O0OO00O0000Oo000bOo0ooooooooonoag

O00: O00OD0D0O0000D00000D0O0000DO0000D00 PyEval_SaveThread () O
000 PyEval ReleaseThread () 0O0OOOOODOOO

84 00000 DODOODO

0oooooopooooo pythonOOOODODOD 10000000000 DODOCOCOOOOOOOODODOO
gogoooooooobobobooboooooooooooobooobbbbbboooooooboboboobbobobobo
0000000 pyThreadState Swap () D00DO0D0D0OD0OO0OD0O0O0O000O00O0OODOODOOOOOO
gooboboboboooouoboobobobobooooo:

PyThreadState* Py NewInterpreter ()

00000000000 (sub-interpreter) 0000 0000000000000 O@MOOOO)O0OO
00000 PythonODOODDO00DO0O0O0DODOOO0ODOOODOOOOOO importd0000O0O0O
0000000000000000000000000D00000000 builtins,_main__000
sys0O00O0O00D00O000DO0D0O0D0O0DOO00OO0D0O0 (sys.modules)000000OO0DO0O
000 (sys.path) 0000000000000 O0OODOOOOO0OOOOOOOOODOOOOO
Osys.argv0 0000000000000 ODOODOODOODOODOOOIVOOOOOO sys.stdin,
sys.stdout, sys.stderr 00000 (DD0DO0ODOODODODOOOOODOOOOO COOOOO
000 FILEOOOOOOOOOOO)O

000000000000000000000000000 (threadstatey 000000000000
00000000000 000000CO00000D000DOO (current thread state) 00000000
ooboooobooooooobooooboboooboboooooooooLD;ooboooooboobobooobooooobooon
coboobOooooobOoobOOoOoOoOoOoOOoOooOoOoonNULLODbOOO0O;00000000000
coooooooboooooooooooooooboooooooobooooooooooooobboOooon
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0000000000000 000000@ 0 Pytho/CAPIODODOOOOOOOOODOOOOOOOO
OGlILoooooooooooooooooooooooooooooooooooOooO00on;00
0000 Python/CAPIDOOOOOODOOOOOOOOOOODOOOOOOOOODOOODODOOOO
ooooOoOooooooooooooon)

0000000o0o0oo0oooDO0 (0O)OooODUO0oooOooDOoDoDOoDO0: 00000000000
00000 mport 00000000000 DOODOOOOOO0OOODODDOODOOOODODO@O)YOOO
00000000 0o0oU0ooD @O)ooooO0UoooooDoUoDoDOooOD mport00O0ODOOOO
gbobobooboooooobobobobobooboboobob;,ob0b0b00 initbODO
bobdubooobodobdobd py-Finalize() OO0 Py_Initialize()UOUOOOOOODOO
000000000000 0000000000 mport 0000000000000 00O0O0O0OO0O
0;000000 import 0000000000000 initmoduled0O0 O0OOOOOO O

void Py _EndInterpreter (PyThreadState*tstate)
00000000000 sstate 000000 (OO0)000000000000O tstate0 000000
JoooooooooooobobboboboboboboboboddddooooooooooooDoon
0000000 0O000o0o0oOooOo ANULLOODODOODODOOO0ODOO0OO0OO0O0O00000000ooooo
0000oooooooooo @oooooooDdDodo GILOooooooooooooooood
000000000000 00000000)Py . Finalize() DOOOOOODOOOOOOOOOOO
000000000ooooooooooon

841 00000 OO

goooooOoo(@UpDOoOooUooOOooO)yooOooDOoOooUOoDOoO0OoOUOoDOOUOoODoUOooOoOooooooo
000000 —O0000 os.close() DO0OO0OO0OODOODOOOOOOOOOOO (@IOOOoOoooOOO)
gooooooooodboooodbooUoodooOoo0bDooogbDooOogobogpDOoobo (wg)oo
gooopoooboobooooooboooobbboboooooddooooooooobobobobobobob,ooo
goooo(@uoo)yooooooooooOooooOoOoboOoooooobooooobooooooooobooo
goboooboobobooobooboobbooboobbooboobbooboobbooboboobo
goooboobgobooooobgoboos,obobooboooobobobobobobobobooboDbon
gooboobobobooooooooboobobobooobobooooboDobDoboboboboboooo
0000000 mport 000000 (CO)00ODOO0OOOOOOO0OOODODODOOODOOOOOOODO
gooogooo

00000D0D0DDO pyGILsStatex () APIO000O0O0OODOOOOOODDDDOOOOOOOOOO
000 APIO Python OO DO ODOOOO OSOOOOOOODO 10 100DDOOOOO0OODODOODO
gooboboooooooobobbooooooobbbbooooobu0dgn pyGILState_Ensure () U
PyGILState_ Release () 00000000000 DO0OOOO0OO0OOOODOODOODODOOOOOOO
000000000 DO(ctypesO0000)0000 APIODCCODO PythonOODODOOOOOOOOOO Python
gooboboboooooboobooboboboboooooobobobobooooobog
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85 00000

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
00000 vedOOODODODOODDODODODOODOOO

int Py_AddPendingCall (int (*func)(void *), void*arg)
00000000000000000000000000000000000000 0000 Ofunc 0
gooooooooooboobobbobobobbbobobboboddddood0 -1 ooooo

OooooooooO0O0oo0o0O0func OODOOO OOO0ODODOOOO0OOOOCO0O0agO OO
00o0000ooooooo0o00oooooDoooO pythonODOOODOOOOOOODOOODOOOO
coooooooooooobobocoobooooooog:

* bytecode 000 O00ODODOOO

« 00000000 global interpreterlock 0000000 (D000 funcO00O0O CAPIODOODO
oo)yooo

00000 funcO 0O0O0OOCOODOCOOO0OOCOO0 -100000C0CO000CO00D0OCOODOOO
JuncOOO0O0O0O0O0OOO0OOOOOOOOOO0O0O0O0O0000O000000000OO0OO0OOOOOO
coooboooooooooooOooboOoOoOoOoOoOoOoOoOoO0oOOO0OoObO0OOobOOoOoOoOoDOoOO

goobooboobobooboobboobooboooboobboboboobbobobooboo
googoo

00: 0000000000000 ooooooooooooooog funeC0COOOOOODODO
gobOooO0o0oooOoO0OoDoO00bOOoOoU00oDObOOo0OoDOOO00obOOOO00ODOOOO0OOnn func
jdooooo0oo0oU0ooUoodoDdodoDoOooU0oOU0ooOU0oooU0ooOooDUoooooooOoo C
000000 PythonODOOOOOOOOUOO OO00OO0OO OO0OOOOOOO PyGILState APIO
gogboooobod

oo00oo27000.

86 DO Uuouodooon (profiling and tracing)

Python 00000000000 D0O0OO: OO (profile) 00D DODOD0O: 00 (trace) 00O ODODOODO
0000000000000 00o00000o0o0o0oooooooooo
(coverage analysis) 0000 O00O0O0O0OOO

Python22 000000000000 OOOOOOOOOOOOOCOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0
00000oooo coooooooooooooooooooooo0b0O pythonOOOOOOODODOO
gooooooO0oO0oO0OO0OO0O0O0O0000O0O0OoooOOoOoOOOO0O0COoO0O0DDbOOOODOODODODOOOO
oboooooboooboooboooOooobOOoO0oOOoooOoOooDbOOoOoDOO;0bOo0OoboOobbOoOobooobooboon
0000000000000 odoo00o00o00o0o0oooooogog (pasiceventyOOOoOOOODODO
o000 PythonOOODOOOOODOOOOODODOOOODOOOOODODOO

154 0 80 U OO (initialization)0 0O 0 0O O (finalization)D O OO O



The Python/C API, 0000 2.7.17

int (xPy_tracefunc) (PyObject*obj, PyFrameObject*frame, intwhat, PyObject*arg)
PyEval_SetProfile() OO0 PyEval_ SetTrace() OO00O0OOO0OOOOOOOODOOOO
0000000000000 00D000000000 opj000000000O frame0 00000
0000000000000 000000 what 000 PyTrace. CALL, PyTrace EXCEPTION,
PyTrace_LINE, PyTrace_RETURN, PyTrace_C_CALL, PyTrace_ C_.EXCEPTION, U 0O 0O O
PyTrace CRETURNOOOOOOD arg0 what O0O0ODO0O0ODOOOOOOCOODODODO:

what O O argo oo
PyTrace_CALL OO0 Py_-Nonel
PyTrace EXCEPTION | sys.exc_info () OOOOOOODOOO

PyTrace_LINE 00 Py_Nonel

PyTrace RETURN ooooobboboboo0ooooooobooooooobobooooo
NULLO OO

PyTrace_C_CALL ooo0boOoOooobooooboooo

PyTrace CEXCEPTIONUDUOODUODUODODOOOOO
PyTrace_ C_RETURN gbobooooooooboooboon

int PyTrace CALL
gobooobboobbooobobooobob oo b oo ooobboooo
00000 Py.-tracefuncd what 0000000000 COCOO00O00OODODOOCOOOOOOO
OO0D00O0O PythonOODOOOOOOOODDO (controltransfer)y 0000 O0O0OO0ODOOO0OOOOOO
gooooooo

int PyTrace EXCEPTION
0000000000 Py_-tracefuncO what OO0 DOO0O00000000O000O0OO0O0OOOOO
OooooooooooooooooooooooOwhatDOOOOOOOOOOODOOCODOOOOO
0000000000 000000000000000 PythonODOOOO0ODO0ODOOOOOOOOODO
0000oo0o000ooO000ooO000ooO00oooO00ooOoO00ooOoO00oooOoO0O0ooo
gobooboobb;ogbbooboobbuoobooobbooboon

int PyTrace _LINE
00000oo0oooooodooo@uooooooooooo)yooooood what DOOOOODOO
ooooo

int PyTrace RETURN
0000000000 Py-tracefuncO0OO0 what 0000000000000

int PyTrace C_CALL
cCO0000000D000 Py-tracefuncO000 what DO0ODO0O0O0O0OOODODOO

int PyTrace _C_EXCEPTION
CO000000D0D0O00000 Py-tracefuncO0OO0 what DO DODO0OOODO0O0OOODO

int PyTrace _C_RETURN
CO000000000 Py-tracefuncO000 what D000 D0O00O0O0OOOODO
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void PyEval _SetProfile (Py_tracefuncfunc, PyObject*obj)
Set the profiler function to func. The obj parameter is passed to the function as its first parameter, and may
be any Python object, or NULL. If the profile function needs to maintain state, using a different value for
obj for each thread provides a convenient and thread-safe place to store it. The profile function is called for

all monitored events except PyTrace _LINE and PyTrace EXCEPTION.

void PyEval_SetTrace (Py_tracefuncfunc, PyObject*obj)
Set the tracing function to func. This is similar to PyEval SetProfile (), except the tracing func-
tion does receive line-number events and does not receive any event related to C function objects being
called. Any trace function registered using PyEval_SetTrace () will not receive PyTrace C_CALL,

PyTrace_C_EXCEPTION or PyTrace_C_RETURN as a value for the what parameter.

PyObject* PyEval _GetCallStats (PyObject*self’)

Return a tuple of function call counts. There are constants defined for the positions within the tuple:

oo
PCALL_ALL
PCALL_FUNCTION

PCALL_FAST_FUNCTION

PCALL_FASTER_FUNCTION

PCALL_METHOD

PCALL_BOUND_METHOD

PCALL_CFUNCTION

PCALL_TYPE

PCALL_GENERATOR

Ol |w|lajlu|lslwivw|—=olO

PCALL_OTHER

=)

PCALL_POP

PCALL_FAST_FUNCTION means no argument tuple needs to be created. PCALL_FASTER_FUNCTION

means that the fast-path frame setup code is used.

If there is a method call where the call can be optimized by changing the argument tuple and calling the

function directly, it gets recorded twice.

This function is only present if Python is compiled with CALL_PROF ILE defined.

8.7 b0UDO0OUOODOOO (advanced debugger support)

goobooboobboooboobooobuoobbooboobo

PylnterpreterState* PyInterpreterState Head ()
Joooooooooooobobbobobobooboboboodddddooooogao

ooooo22000.
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PyInterpreterState* PyInterpreterState Next (PylnterpreterState*interp)
0000000000000 0O0OLOUUUOUUOOOOinterpO0D0OD0OO0ODOOODODODODOODO

oo000oo22000.

PyThreadState * PyInterpreterState_ThreadHead (PylnterpreterState*interp)
000000 interp D0D0000O0O0OOCOOODOOOOOOOCOCOOODODOOO
PyThreadStateOOUQOOGOGOQOGQOQoQoaoad

O000oo22000.

PyThreadState* PyThreadState Next (PyThreadState *tstate)
tstate 000 PyInterpreterState00000000000000O0OO0OODOOOOOOOOOO
tsrate U OO0 O00OOO0O0DOO0ODOO

ooooo22000.

8.7. U0OUDO0OUOODOOU (advanced debugger support) 157






159

090

HRERERERN

9.1 00O

Python 0000000000000 ODO PythonOOODOOODODOOOOODOOOOOODOOOOOO (pri-
vateheap) 00 000000000 00DDOODOO0OOOODOOO PythonODOODOOOODO (Python memory
manager) D0 000000 0OPythonO0OODODOOODOOODOOD (sharingD0 OO0 OO0O (segmentation)dd
000000 (preallocation)0 000000 (caching) 000000000 OCOO0OOOOODODOOODOOOO
ooooooooooooooo

00000000000000000 (rawmemory allocator) 00 0000000000000 00O00O0OOO
0000000 0ooo0O00000ooo Python0O0O0OO0O0O0OOOOO0O0OODOOOOOOODODOOOOO
goocooooboooooboooboooobooboobooboOobOoobOoOooOoOoOoOoOoboooboboOobbooboooon
goboooooooooooooboooooboo0oobo0ooooOooooooooOoooDOoDOooDboboOooon
gooooooboooooboooboooobooooOooooOooobOOoOoOO0OooOoOoboooboobbooOboOoboobooon
gooooooooooOoOooo0oooOoOoooOoOo/ooboooooooooooooboOooooooo
Python 00 0000000000000 0OOOOOO0OOOOO0OOOOODOOODOOOOOOOOOOOO
goboooboooobooooobooooooooobooobooooboobooooon

gobodoobooooboooooooOoooOoo0ooboOooboooooooobooOoOoOoOoOOoOoOoboOooon
0000000 PythonOOOOOODOOOOOODODOOOODOOOOOOODODOOOODODOOOO
ooooooO0o0O00O0OPython OO ODOOOOOOOOOOOOOOOOOOODOOODOODODODOOOOO
000o0oooooddPbPythonODOOOOOOOOOOOOCOOCOOOOOOOOO Python/CAPIDDODO
goobooooogd

g0oOoO00o0O0o0OOO00DOOoO0U0oDOoOO0OoOooUObOoOoUOD pythonOOODODODOO COOODOOOOO
O00000:malloc() O calloc() O realloc () OO0 free() DO0O0OO0O0OOOOOOOOO
00o0ooooooocooooooooo pythonOODOODDOODODODOODOODODODODODODOOO
COOU0DpDUOOooOoOPythonODODOOODODOOODODOOOOODOOODOOOOOOODOODODOODOODO
0000000000000 ooooooooooooooooooo cpoooooo
ggbobooboobboobooboboobobooboobbooboobbooboobbooboob:

PyObject =res;
char *«buf = (char *) malloc (BUFSIZ); /+ for I/0 +/

(ooooooo)
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(Cooooooooo)

if (buf == NULL)

return PyErr_NoMemory () ;
...Do some I/O operation involving buf...
res = PyString FromString (buf);
free(buf); /+ malloc'ed =/

return res;

goooooroooooOoOoO0oODOOOOO0OO0OCcCOOoOoO0O0OoOoOooO00OooOooOooOO0n0onnanPythonO
gooboboboooooobooboboboooooooboobobobobooooo

o0oooo0oo0o0o0O00o0D0o0o0OoO0DO0o0 pythonO0OOOOOODOOOOODOODOOOOOODO
Python 0O OO PythonO OO ODDOOODOOOOOOOOOOOOOOCOODODOODOD COOOOOOO
g0o0ooO00O0o0obOO00OoOU0DO00ODO0OOO0ODO0OCOUODOOUOCOOPYthonODOOOOODOOOOO
00o000ooooooooooooooo0O0C0o0oooO0oooog pythonOOOOODOOOOODODOO
gobooboobgooboobooobooboobooboobobobooboobooboboooboboDbDOoon
0000o0ooooooo00ooooooooboo0o0 python00O0O0000O0DOOOOOOOOOOO
00000000000ooooon0 (memory footprin) 0000000000000 OOOOOOODODOO
O0OPythonOOOOOOOOODOOOOODOODOODOODOODOOOODOOODOUODOODDOODOOO
000000000000 o0oo0o0ooo0oo0o0ooDo0oooDo cCoooooooooooon
gooooroooOooODOODOODOOC Ppython OO ODOOOOCODOOCODOOCOODOOOOO
ggooogo

92 DO0UOODOOOOOO

PythonOOOOOOOOODOOOOOOCOOOOOOCOOOOOOCOOOOOOOOOOOOGOOOO
00000 ANSICOO0OO0OO0O00000ooooooooooocoooooooooooooooooooo
gooood:

void* PyMem Malloc (size_tn)
n0000000000000000000000 void«O0OOO0OOOOOODOOODOODODOOO
000000 NULLO ODO0O0OO0OO0OD0OO0OO0ODOO0O0ODOOO0ODOOOODOOOODOONULLOOO
O000000000000000 pyMemMalloc(l) OODOODOOODOOOOODOOOOOOOOO
gobgooboobbooboobboooboobbooboobbonn

void* PyMem Realloc (void*p, size_tn)

pLOO0O0O0DOOO0ODOOOO0ODOOnOOOO0DOOOO0ODOOOODOODOOODOO0ODOOODOO
000000000000 00oooU00O0 pO NULLOOODOOOOO PyMemMalloc (n) O
0000000, p0NULLOOOO n000OD0O0ODOOOQOOOOO0OO0OOOODODOOOOOOOOO
o00ob0o0ooobooANULLOO0ODOODOObO0OOD pOOONULLOODODOODODOOOODO
000 pyMemMalloc () O PyMem Realloc () OOOOOOOOODOOOOODOOOOOOOO
Ob0000o0nod pyMem_Realloc () U NULLODOUODOpUOOUOOOODODODODODODOODOODO
oooooooo

void PyMem Free (void*p)
p 000000000 O0OODDODODODOUD pOO0OO0ODOOOQO PyMemMalloc() O
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PyMem_ Realloc () OO0ODOUO0ODO0OOODOODOOOOOOODOODOOO PyMemFree (p) O
doboobooboboobooboooobooboo po NULLOODDODOODOOOODO

oooooooo0ooo0U0bo0o0oooO00ooOoO00ooO0o0o0TYPEOOOO COOOODODOO

TYPE* PyMem New (TYPE, size_tn)
PyMem_ Malloc () OODOOOOO (n = sizeof (TYPE)) UOOOOODOODODOODODODO TYPE*
J00o0d0o0ooooooooboboOooOooOooOoo0oo0o0o000000o0ooooOooooooo

TYPE* PyMem Resize (void*p, TYPE, size_tn)
PyMem_ Realloc () DODOD0ODODODO (n x sizeof (TYPE)) UDODODODODOODODOODOODOOOOO
gobod rtypEx 0o ogoboooobooobooboboobbuoobbuo pbobooboo
0000000o0ooooo0o0oUdUo ANULLOO0O0OO0ODOOD COOO0UooooDoooo poO
goobooboobooobooboobboobooboobboobUupUobbobboobboO
oooooo

void PyMem Del (void*p)
PyMem Free () OOQOGQOQO0O

0000000OCAPIODOODOODOO PythonODOOODODODDOODOODDOODOODOOOODOO
goooooo0oo0oOoDOoOoDoObDOODoOoOg pythonOOODOOODOODOODOODOODOOO
ggbbooboobbooboobobooobooboooboo

PyMem MALLOC () O PyMem_ REALLOC () U PyMem_FREE () U

PyMem_NEW () O PyMem_RESIZE () O PyMemDEL () O

9.3 Object allocators

00o0oo0oOoO0oooO0 pythonO0OOO0O0O0O0O0O0O0O0O0O0O0O0O0OOODOOODOOOODODBODOBOOO
ANSICOOOOOO0O0O0O00O000O00000000000O0O0000OO00O0OOO00ODO0O0O0:

00D00O00ooogoood pymalloc0 0000000 OODOOOOO

O0: 0000000000000O0 gILOO0O00O0OOOOODOOOO0OO0O0

void* PyObject Malloc (size_tn)
n00000000000000000 void*00O0O0O0O0O0O0OOO0OODOOOOOOOOO NULL
goodaogo

Requesting zero bytes returns a distinct non-NULL pointer if possible, as if PyObject Malloc (1) had

been called instead. The memory will not have been initialized in any way.

void* PyObject Realloc (void*p, size_tn)
pLO0O0OO0DOO0ODOO0O pnOOO0OOLOOOODOOODOODODOOODOOODLOOODOOODOO
oooooooooo
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If p is NULL, the call is equivalent to PyObject_Malloc (n); else if n is equal to zero, the memory

block is resized but is not freed, and the returned pointer is non-NULL.

Unless p is NULL, it must have been returned by a previous call to PyObject_Malloc (),
PyObject_Realloc () orPyObject_Calloc().

If the request fails, PyOb ject_Realloc () returns NULL and p remains a valid pointer to the previous

memory area.

void PyObject _Free (void*p)
Frees the memory block pointed to by p, which must have been returned by a previous call
to PyObject_Malloc (), PyObject_Realloc () or PyObject_Calloc (). Otherwise, or if

PyObject _Free (p) has been called before, undefined behavior occurs.
pONULLOOOOOOOOOO
In addition, the following macro sets are provided:
e PyObject MALLOC (): alias to PyOb ject_Malloc ()
e PyObject _REALLOC (): alias to PyOb ject _Realloc ()
* PyObject_FREE (): aliasto PyOb ject_Free ()
e PyObject_Del (): alias to PyOb ject_Free ()

* PyObject DEL (): alias to PyObject _FREE () (so finally an alias to PyOb ject _Free ())

9.4 pymalloc 00000

Python has a pymalloc allocator optimized for small objects (smaller or equal to 512 bytes) with a short lifetime. It
uses memory mappings called "arenas” with a fixed size of 256 KiB. It falls back tomalloc () and realloc ()

for allocations larger than 512 bytes.
pymalloc is the default allocator of PyOb ject Malloc ().
0o0o0oooooooooooooooog:

s 00000000 mmap () 0 munmap ()0

e 0000000 malloc () O free()UO

00000 2.7.7000: The threshold changed from 256 to 512 bytes. The arena allocator now uses mmap ()

if available.

95 O

0ooooooooooooooooooooo pythonOOOO VOOODOODOODOODOODODO
goboooooooobog:
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PyObject =res;
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;

gobooboboooooooooboooooboooobooooo:

PyObject =res;
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;

goboooboooooooooooOoooOooOooboOoobooooooOooooOoooOooOOoOooDboOonoon
gobooooboooooboooooobooooobooOooboOoOoobooOooobooOooooOooOoDOOoOoobboOooon
API0D00000D0O0000O00O000O0O000O00O00O000O00O00O000O0O0000ODOO000OO000O0OD

000000000000000000000000000 000 (Fatal)D00000000O0O0OO

char xbufl = PyMem_ New (char, BUFSIZ);

char +buf2 = (char %) malloc (BUFSIZ);

char *buf3 = (char ) PyMem Malloc (BUFSIZ);

PyMem_Del (buf3); /#* Wrong -— should be PyMem Free() #*/
free (buf2); /% Right ——- allocated via malloc() */
free (bufl); /% Fatal —-- should be PyMem Del () */

OoooooooOoO PythonOODODODODOODOOOOOOOOPyObject_New () OPyObject_NewVar ()
0000 pyObjectDel () 00000 PythonOODOODOODOOOOOOCOODOODOOOOODOODOO

ogo

gooooooooooooooo coooooooooOooooOboOoOoO0oDOOoOoOOoObOOobOOoOobooon

ogo

95. O
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0100

000000000000 (object
Implementation support)

O00000O0ODODODO0ODO0OO0ODO (mewobjecttype) D0 OO OOODOOODODODOOOOOOOOOOO
goooogo

101 JO0O00O0000O0O0O0O0ODOOO0ODOO00OO0

PyObject* PyObject _New (PyTypeObject*type)

Return value: New reference.

PyVarObject* PyObject NewVar (PyTypeObject*type, Py_ssize_tsize)
Return value: New reference. 10000 25000: 00000000 size0O0O0 int 0000000
0000oodoooooD ébit0 0000000000000 DO0ODOO00OO0OODOOO0nOd

void PyObject _Del (PyObject*op)

PyObject* PyObject _Init (PyObject*op, PyTypeObject*type)
Return value: Borrowed reference. 0 000 0000000000000 opO0O00D0ODDOODOO
00D (initialreference) 0 0000000000000 O00O0D0O0O0O0O0O0OOOywpedOODOOO
gooooOoQoOoOoOoO0O0O00O0C0OU0U0LUU0ULOULUOOUOOUUOODOUOODOoOOoOoOoOoOoOO
ggddooooooobobobobbbobbbbbboodoouooooog

PyVarObject* PyObject_InitVar (PyVarObject*op, PyTypeObject*type, Py_ssize_tsize)
Return value: Borrowed reference. PyObject_Init () 00000000000 OOOOOOOOOO
O00o0oooooooooooon

O000D025000:00000000 size000 int0000O0O0ODOOOOOOOOOOO64bit
gboooooobooboboboooooooooboobo

TYPE* PyObject New (TYPE, PyTypeObject*type)
Return value: New reference. COO OO TYPEO PythonOOOOOODO npeO O OO OOOO Python
00000000000 O0O0OoocOdOPython OO0 OO0OOOO0OODOOOOODOOOOODOOODOOO
00000000, 00000000000000 1 0000000000000 0000o0oO0ad
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000dgd tpbasicsizeO0OOOOODOOOOOAQ

TYPE* PyObject NewVar (TYPE, PyTypeObject*type, Py_ssize tsize)

Return value: New reference. CO OO0 TYPEO Python OO OODOODO type DO OO DO OO Python
000000000000000000 PythonOOOOOOOOOOOODOOOOOOOOOOOO
0000000000000 DO0O0O0O0D TYPEODOODODOOWpeD tp_itemsizeOOOODOO
00000000000 sizZe00 0000000000000 0OO0O0OO0OOOOOOOOOOOOO
goooooooooooobobbbobobbobobbotbodddooooooooooobbon
0000000000000 0000000000000O000O0O00U0OooOo0o

O000D025000:00000000 size000 int00000O0ODOOOOOOOOOOO64bit
gbooooooboobobobooooooogoboobo

void PyObject _Del (PyObject*op)

PyObject_New () 0 PyObject NewVar () 00000 0O0OOOO0OOODOOOOOOOOOOO
Ob00o00o0oobDOobObOon tpdeallocOO0OODOODOOOOODOOD ODDOOOODOODO
O00000ooopoooo0d PpythonOOOOOOO0OODODOOOOOOOOODODODOOOOO
OO0 00ooOoOOoobooooooogoooo

PyObject* Py_InitModule (char*name, PyMethodDef *methods)

Return value: Borrowed reference. name 0 0 00 0000000000000 O0O0ODOODOOODOOO
gobooboobbooboobboooboobboo

00000 23000:000000000 PythonOOO methodsOODOOOOO NULLOODOOO
goboobooon.

PyObject* Py_InitModule3 (char*name, PyMethodDef *methods, char*doc)

Return value: Borrowed reference. name 0 0000 0000000000000 D0O0OOODOODOOO
00000000000 00000000000000O0O docO NULLODOOOOODOOOO
docstring 0000 0O0OOOO

O000023000:000000000 PythonOOO methods 0000000 NULLOOOOO
ooooooooDo.

PyObject* Py_InitModuled (char*name, PyMethodDef *methods, char*doc, PyObject*self, intapiver)

Return value: Borrowed reference. name 0 000 0000000000000 0O0O0OOODOODOOO
00000000000 00000000000000O0O docO NULLODODDOOOOODODOOOO
docstring 000D OODODO self 0 NULLODODOOODOOOOODODDODODODODOODDODOO
0000 WULLOOUOOOOOOONULLOOOOO)D (0000000000 oooooooo
O00D00OD0O0O0 PythonOOODOOOODOOOODOOODOODOOO)apiver00O00OODOODO
PYTHON API VERSIONUOOOOOOOOODOODODOOO

gb: J0obO0ooo0ooboobbobOobbg py-InitModule3 () UDO0ODOO0OO;00000
coobOoooboobooboboooooooooooooooa

00000 23000:000000000 PythonOOO methodsUOOODOOO NULLOODOOO
goboobooon.
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PyObject Py NoneStruct
Python 000 None JODOOOUOOOODOOOOO0OODOODOOOOOODOOOOOODOOOO
Joooodd pyNoneUOOOOOOoOODOOOOODO

10,2 00000000 OO0OO (common object structure)

PythonOOOOOOOOOOOCOOOOOCOOOOOCOOOOOCOOOOOODOCOOOOODOODOOO
gopboooooooooog

000 PpythonOOOCOOOOO0OO0O0OODOOOCOOOOOOOOOCOOOOOOOOOOOOOOOOOO
gob0oooboobOo0ooDbg pPyObject D00 PyVarObject DODOUOODOOODO PyObject OO
PyVarObject 0000000000 PythonOOOOODODO0O0OOO0DOOO0OOODOOOOOOOOOOODO
goboooboobooobobooon

PyObject
Joooooooooooobobbobobobooboboboboddddoooooooooooooon
00000000000 pythonOO0O0O0O0OO0O0OO0OO0OOOOOODODOOOOOODOOOOO OO
0000000000000 oOooO0ood0o0o0o00oD0DOooDooooo0oooOooDoooOooDoOooDag
00000000000 D0OD0000PyObject HEADOOOOOOOOODOOODOOODOODOOO
ooooo

PyVarObject
PyObject OO0ODO0O0O ob_sizeDOOOOODOUOOOOOCODOODOOODO OO (length) O
0000000000000 0000000000000 Python/CAPIODDODODODODOOOODOOO
O0000 pyObject VAR HEADUO O UOOOOODOOODODODODOOOOOODOOODOO

obb0OoOobd pyObjectl PyVarObject UODODOOODOOODODO:

PyObject _HEAD
PyObject 000000000 OO0OOOODOOOOOO;0D00000000O0O0O00D00ODOO
oooo0ooo0oO0OooO0ooo0ooOo0oOoooOo0oOOoooOO0oooOoOooOoOUooOOoooOOoOD
Py .TRACEREFS 00O UO0O0O0OOOOODOOODOODODOO Py_-TRACEREFSUOUOOOODOOODOO
PyObject_ HEAD OO OOOOOOOOOOODO:

Py_ssize_t ob_refcnt;

PyTypeObject *ob_type;

Py_-TRACEREFSUOO0OO0O0OO0OO0OO0O0OOO0DOOOOOOOOO:

PyObject =_ob_next, »_ob_prev;
Py_ssize_t ob_refcnt;

PyTypeObiject =*ob_type;

PyObject VAR HEAD
000000 pPyvarObject DO0ODO0OOOOOODOOOOODOOOOO;000DOOOOOODOO
00000000000 00000000000000000000000000000000000
ooooDoo:
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PyObject_HEAD

Py_ssize_t ob_size;

00000000000 Pyobject HEAD 00D OODOODO PyObject.HEAD 0O D000
Py TRACEREFS 0000000000

Py_TYPE (0)
Python OOOOOODO obtype JOODOOOOODOOOODODODOOOOODODOOODOOO

good:

(((PyObject=) (o)) —>0b_type)

ooooo26000.

Py REFCNT (0)
PythonOOOODOOO obrefecnt 000000000 OOOCODOO0OCOODOODOOODOODOO

ooooo:

(((PyObjectx) (0))-—>ob_refcnt)

ooooo26000.

Py _SIZE (0)
Python 0000000 obsize 00000 DDODOOOOODOOOOOODOOOOOOOD

oooo:

(((PyVarObjectx*) (0))-—>0ob_size)

o00oo26000.

PyObject HEAD_INIT (type)
000 pyobject 0000000000000 O0O0O0O0O0O0O0O0O0O0O0O0OOOOOOOOOOOO

_PyObject_EXTRA_INIT
1, type,

PyVarObject HEAD_INIT (type, size)
0000 ob_sizeOOOODDODODO PyvarObject 00000000000 DOOO0O0O0OOODOO

goboobooobooboboo

_PyObject_EXTRA_INIT

1, type, size,

PyCFunction
O0000 PythonODOO0DOOD0OODODOODDOD COODODODODDODOOODODDOODOOODO

O0o0000000Db0 pyobjectx000D00O00O0O0O0 PyObject+x00000DO0O0O0OO0OO0O
NULLOOOOOOOODODOOOooOoOoOoooooooooooo NULLOOOODOOOoooooooo
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Python0O0O0O0O0O0O0O0000000O0OOO0O00O0OO0OO0OO0ODODOODOOOOOOOODOOOOO
coooogoooo

PyMethodDef
go0ooooooooOoOoooOoO0oooO0U0obDbOOo0oOooOOoOoOooOD4000000DOOODO:

goood cono gg

ml_name char * ooooo

ml_meth PyCFunction | COOO0O0000O0O0

ml_flags | int gogboobobooboobbooboobooo
ml_doc char * docstring 00O 0O0OOOOCOO

mlmethd COD0O0O0O00000O00O00O00000D0D00000000O0000000 PyObject*O
00000000 pyFunctiond00OoO0OooOoOoOoOooOOoOoO0oOoOOoOoOoOoOoOoOoOOOoOoOoOboOoOn
gooobuoboobg pyCrunctiond 000000000 PyObject+0000D0O0OOOO0OOOOO
oo0ocCcOoOO0Oself0000O0DOOO0O0ODOOOOOOOOOODOO

nml flagsOOOODODODOODDODOOODODOODOODOOODOOOO0DDODOOO0ODODODOODDODOOODOOOO
(calling convention) 0 0 0 O O (binding convention) 00 0000000000000 O0OO METH.-VARARGS
000 vMETH REYwORDS OO ODUOOODUOOODOOODOODOODOOODOOOODO0OOODOOOOO0OOOOoOnOO
oooo

METH VARARGS
PyCFunction00OO0000O00OOODOCOOOOODOOODODOOOOO Pyobject+x0O0O00D0O0O
000000000000 0DOOO0O0O0OO00 sef 0000000000 00D000DOOOODOOO
oooooooooooooooooOooo @b argsooOoooO)obooOoOoOoDOOoOoODOOO
OodooobObObOO0oooboobbO0d PyArg ParseTuple () O PyArg.UnpackTuple () OO
oooood

METH KEYWORDS
O0OO0OD0OO0O0O0OO0OO0DODODO pyCFunctionWithKeywords 00 O0O0OOODODOOOO
PyCFunctionWithKeywords 0000000 O: self 0 args OO0 DD 0OO0ODODOOODODODO
O0000b00Db0O0Ob0bO0ODb00O0DbO0O0 METHVARARGS OOUOODOODOOODODDOO
PyArg ParseTupleAndKeywords () QO0OOOOO0O

METH_NOARGS
Co0o0oo0ooO0ouoboOoMETH.NOARGSOOOOODOOOOOOOOOOOO0OOOOO0OOO0O00O0
oobOooboooooboooobon pycrunction 0000000000 OOOOOOOOO
self0000O0OC00OO0O0O0OO0O0O0O0O0OCOOOO0OO0O0O0O0O0COOOOOO0O0O0O0O0O000O0
oooboooooooonNULLOOOOoOo

METH_O
obo0obooboobooboobuobobOong pyArg ParseTuple () 000 "o"ODOOODOO
000000 METH.OOOOODODODOO0ODOOO0O0O0O000000 PyCFunctionOOO self 00000
O0000000og pyobjectx000000O00OO0O
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METH_OLDARGS
gbobooooobobuobobobooboobOoDn pycrunction000OO0OODOOOOOOOOODOO
ooooooobooooNULLOODOO0O0bOoOooooobooooboooooboboooooboobooo
gbooooooooboobobobooooooooooboboboboboooooooooDo
goboobogboboobooboobooboobboon

coooboboooobooooooooooOooOoOobOOo0oOobOOoOoOoboOoOoOoOoOOoOO0OOOOODbOOObObOoOOn
goooboooooboooooooooobooooboobooboooooooooDbOooooDooOooDbboOooobooOooOoo
gooooooooocoooo

METH CLASS
gooooOoQoOoOoOoO0O00O0O0O0C0OU0U0LU0U0ULOULUODOUOOUUOODOUOoOoOoOOoOoOoOoOoOO
00000 classmethod () DOO0OOOO0OO0OO0O0O0 ODOODOOOO (class method) 000000
oooooooo

ooooo23000.

METH_STATIC
gogooboboooboobobobobobouoobooo NULLODODDODUODODOooobDooDbo
staticmethod() DO OODOOOOOODODO DOOOOO (staticmethod) 000000000
gooon

goooo23000.
gobooboobobooboobobooboobbooboobbooboobbOooboon

METH COEXIST
g0000O0oD0b0o0ob00obO0bob0o0oD0ob0O0D METH.COEXISTODODUODOODOOOOODOO
gboooooooobooboboboobooooboooooobobobobobooooooboooooDo
O0000b0bO0ob0obUobOl sqeontains 00000000000 OOO0O __contains__()
00000000 PyChRunction 0 00 0000000000000 0ODOCODOCOOO PyCFunctiond OO
0000000 D0O0C0O0DO0O0O00ODO00OO0DOO0OO0DOOD0On PyChRunctions0DOOOOO
go0o0o0o0o0oooooOob0ob0obOoooUoboooOooDooDOooOOobUobUoboboooooo

ooooo 24000,

PyMemberDef
type0 COO0OOOOO0OOOOOOODOOOODODOOOODOOOODODOOOODDODOOODOOO
goboobooood:

ooooo | CoOo oo

name char * o000

type int cOooooooooooo

offset Pyssizet | DOO0O0OO typeobject 00O ODOODODO offset0 000
flags int ooo0ooo0o0ooo0o0ooooooooooooooooo
doc char * docstring 000 00OOOOODO

type 000000 COOODOOD T-0000000 100000000 PythonOOOOODODO
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O000000000000000 PythonOOOOOOOOOO

oooo C type
T_SHORT short

T_INT int

T_LONG long O
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 O TOBJECTEXOUODOUODOO TOBJECTOUOOOD NULLOODOUODOO NoneO oo
U000 TOBJECT_EX U AttributeError 000000000 0OOOO T-OBJECT-EXUDOU
0000 del00OD00ODOODOOOOOOODODOODOO TOBJECTOUODO TOBJECTEXOODOODOO

aoo

flagsOOOOOOOOOOOOOO oOODOO0ODUOODOO READONLY OODOODOOtype O
T STRINGUOUOUOOUOREADONLY DO OODODODOOT.OBJECTOOOO TORJECT EXOUOOOOO
OOo0oooo@uLLOoOoOoooo)o

PyGetSetDef

Structure to define property-like access for a type.

tp_getset slot.

See also description of the PyTypeOb ject.

oooo | C O |00

O O

oo char * | attribute name

get getter | C Function to get the attribute

od setter optional C function to set or delete the attribute, if omitted the attribute is read-
only

doc char * | optional docstring

closure void * | optional function pointer, providing additional data for getter and setter
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The get function takes one PyOb ject » parameter (the instance) and a function pointer (the associated

closure):

typedef PyObject = (xgetter) (PyObject %, woid «);

It should return a new reference on success or NULL with a set exception on failure.

set functions take two PyOb ject » parameters (the instance and the value to be set) and a function

pointer (the associated closure):

typedef int (xsetter) (PyObject x, PyObject *, wvoid x);

In case the attribute should be deleted the second parameter is NULL. Should return 0 on success or —1

with a set exception on failure.

PyObject* Py FindMethod (PyMethodDeftable[ ], PyObject*ob, char*name)
Return value: New reference C OO0 00000000000 ODOOOO0OOOOOOOOOOD
PyObject_GenericGetAttr () UDOUODOUOOO tp.getattrol tp.getattr0O00OO0ONO
gooooooooo

103 DDOOoooo

000000000000000: PyTypeObject 000000000 PythonDOOOOOOOODOO0O
000000000 100000000000000 PyObject_x() OO0 PyType_x() 00000000
00000000 Python 00OOOOOOOOOOOOOOOOOOOOO0O0O0OOOOOOOOOOO0O
000000000000 0000000000000000000000000000000000000
0000000000000000000

000000000000 (standardtype) 00 0000000000000 0O00OOO00O0OOOO0ODOOO
goooooooooooooo copooooooooooooOooOoOoOOOOOOOOOODOODODOO
gobodooboooobooooooooobooooboooooooooooooooooooooboOoon
gobooobooooboooooooon

Typedefs: unaryfunc, binaryfunc, ternaryfunc, inquiry, coercion, intargfunc, intintargfunc, intobjargproc, intinto-
bjargproc, objobjargproc, destructor, freefunc, printfunc, getattrfunc, getattrofunc, setattrfunc, setattrofunc, cmp-

func, reprfunc, hashfunc

PyTypeObject 0O0O0OO00O00O Include/object. hOOOOOOOOOOOOCOOOODOOODDO
goobobobooooogo:

typedef struct _typeobject {
PyObject_VAR_HEAD
char »tp_name; /# For printing, in format "<module>.<name>" =/

int tp_basicsize, tp_itemsize; /# For allocation */

/% Methods to implement standard operations x/

Jooooooo)
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(O0ooooooooao)

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; /# Documentation string */

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

traverseproc tp_traverse;

/+ delete references to contained objects */

inquiry tp_clear;

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

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;

*/

*/

(ooooooo)
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(Cooooooooo)

struct PyGetSetDef xtp_getset;

struct _typeobject *tp_base;

PyObject xtp_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 */
PyObject xtp_bases;

PyObject *tp_mro; /# method resolution order x/
PyObject xtp_cache;

PyObject =»tp_subclasses;

PyObject *tp_weaklist;

} PyTypeObject;

00000000000 PyVarobject 000000000 DOOO obsize000000O(@O
class 000000 typenew() 000000)0000000000 PyType-Type (DOOODO) O
tp.itemsize 0000000000 O000O0O00O0O00O0O0O0OOO0OOO(MOO00O0O000O00)00
ob_size 0000000000000 OOOOO0O

PyObject* PyObject . _ob_next

PyObject* PyObject . ob_prev

oooooooobobbDbDb py TRACEREFS DD DODDODDDODOOOOOOOOOOOO
PyObject HEAD_INITOOOODOOUOOODOODOOO NULLODOODOOOOOOODOOO
gboooooobooboobooobooboobobooooNULLOODODODOOOobobboboooDo
gbobooobooboooboobooboooboboboobo bob oboobobobobooDbo
gobooboobbooboobboooboobooboboobobobobooboobbooboo
Uob0o0;000000000 pYTHONDUMPREFSUODUOUOOUOUOODOOODODDOODOODOO
gboooooobooboboboooooooooboboboo

coooooobooobooooboooooan

Py_ssize_t PyObject .ob_refcnt

0O000000000000000 pyObject HEADINITHOOOO 1000000000000
oooooOoOoOooOOOOOOOOOOOOOODOOO0 (cbtype D OOO0O0O0O0O0O0OOOOOOO
00)oooooooooooooo oooooD D000 oooooooooooooooooo
coooooooboobooboboooobo boono o

gobooboooboboboboobooooba

00000 25000:00000000000 int00DOO0OD0OOUODOOG4bItOOODOOOO
goboobooobooboboooboon

PyTypeObject* PyObject . ob_type

Oobo0Oob0O000000o00o0o000o000d pyObject HEAD INITUOOOOOOODOOOO
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00 &PyType-Type 000000000 OUDODDO)Windows D OOODOOOOOOOOOOO
000000000000000000000000000000000000000000O00OOn
PyObject HEAD_INITOO NULLOOOODODDOOOOOODOODODODOOODODDODOOOODOO
0000000000000 000000000D0D0D0D0D0D0D0oo0o0oooDoDoooooooOoooon
go:

Foo_Type.ob_type = &PyType_Type;

0000000000000 0000000000000000000000000000
PyType_Ready () O ob_type D NULLOOOOOOO NULLOOOOOOOOOOO: Python 2.2
000 sPyType Type J000000;inPython221000000000000000 ob_type
0000000000000 ob.typeDOOO0OOO PyType-Ready () 00000000000
00000

Python22 0000000000000 O000O0O0O0COOO00O22102300000000000
oooooooooooooDo

Py_ssize_t PyVarObject .ob_size
o000 oo oo bbb ooo0oDoooobon
0o0000o0o00oo0oU0U0oooU0O0oooU00oOooOoU0UU0oLOU0U0D0ODU00DDOOOUODOoOUODOOO
goad

cooooooboobooobooooboooooo

char* PyTypeObject . tp_name
oooOooOopbDoOooNLOOOOO0ODOOODOOOOOO0O0ODOOOOO0O0ODOObOOOODOOD
00000000000 o0oooo0ooo0ooo00ooo00ooo0oooooooDoDoooDoooon
copoOo;00o0O0oboO0OoO0oo0oboOooo0ooo0oo0oooooooobDoOooDoooooo
000do0d0doooOd0o0ooo0oDooO00oOooOodUoDoO00ooooOoooooogooDoo pOoOO
Ooo00o00oUOobobOOO0oO0oooOoOoMOOOODOODO TOO tponameO "P.Q.M.T" OO
cooood

ooobobodooboooobooooooooooboooooooooooooooooooooboOoon
uboooobodl '"-module'O000oouoboobobOoboooOoon

gbobobobOobobobobobobOD tpname 0o obobObDODODO
gobooboobbooboobbooboobb _module_O00O0DOOO0ODOOODODOOODOO
oobO0o0db _name__ 0000000 DOO0OOOOO

goooobobobobbboD0 tpname 00000000000 _name__ 000000 _module__
coo(@ooooooooooooobooooboobooo)booboooooooobooooo
OO pickleDO00OODOOOCODOOODOOO pydocO0OO0ODOOOODOOOODDOOOOO
ooooooooooo

coooooobobooobooooboooooo

Py_ssize_t PyTypeObject .tp basicsize
Py _ssize_t PyTypeObject .tp_itemsize
go0o000o0o0ooooOooboob0obOoooooooOobDooooobOoboboo
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gboooooooboobOob:0000000000000 tpitemsizeOOODOODOODOOODOO
0000000000 tpitemsizeOOOOOOOOODOOOOOOODOOOODOOOOOO
gboooooobobobobon tpobasicsizeOOOOOOODOODOODOOO

00000000000000000000000 ob.sized00000000000000000
0000000 NOOODOOOOO "0070000 tpbasicsized NOODO tp_itemsize O
0000000O0ONOOOODOOOOOOOOD obsize00D0O0O000000D0O0O0000000
00000000: 0000000000000 obsized0000000000O0OOOOOOCO
O000O0O0ONOODO abs (ob_size) 000000000 ob_size0000000000000
0000000000000000000000000000 (MO000000000000000O
00000000000000000000000000000000000 ob_sizedO0O0000O
0000)d

00000000 PyObject HEADODOOOOO PyObject VAR HEAD OOO (DOODOOOOO
0000000000 0oU0oU0oo0O0O0)000U0OU0DOD0ODO0D0O00DO0U0UDUODOOOOODOO
obprevUOUODO obnext 00O ODOOD0OO0ODO0OODODO0OODOOOOOOOODOODOOODO
0000 tpbasicsize 0000000000000 OOOO0OO0OO0OO0O0O0O0OO0O0OO0OOO
000000000000 00 sizeof 000OD0OD0OO0ODODOODOOODODODOOGCOODOO
O00O000oooo(@obO python220000000000O0;2.1020000GCOOO0O0OoOQ
tp.basicsize 0O ODOODOODO)O

000000000000 DO00000000oU0Doo0oOo0oUO0oO0OOo00UO tpoitemsizel
gooOooDoODODOOOOODODDODDOOOOOO0OO0OO0OOOOO0ODO0DO0DOoOoOogooooODODOO
tp-itemsize 00O ODOO0OOD0OO0DOODOOOOO

gooobooboobobo:.booboobooboobooboobUobobUoobOoobOobDbo
tp-basicsizeDOOOODOOOODOOOOOODOOO:0000 doubleOOOODOOOODOO
0000 tp.itemsizeld sizeof (double) OO0 tp basicsizel sizeof (double) (0O
00000 double000ODO00DOO00OOOOODDOO0OOO)ODOODODODOODOODOOOOO
OOooooOoOoooooooDo

destructor PyTypeObject .tp dealloc

000000000000 0DOO000O00D0O0DO0DO0OO0 (D00 NoneD EllipsisOOO
0000)ooooooooOo0ooDoOO0U0oooOoooooO0ooDoO0oooOoooDoooooooo

O0O0O000OC0ODOO0ODO0O0O0CDODOO0O0OO0C0DOO00OO00D Py DECREF() O Py XDECREF ()
0o00o0o0d0oo0o0oo0o0oooooO0ooo0ooUoDOoDUoooooDOoooDoooooo
coooboooooOooooOooooobooooobooOoDbDoooooOoooOooDoooo
gooo0ooo0ooOoOoodooUdoOoU0ooDO0oU0ooUdDoOUOoDOoU0ooOOOobD oooooo
coooooogooooooboooooooooboO0)ooopooDOobD @ooooopoobooo
OO0O00DOQOO0O)0Db0D0OD tpfree00000OD0OCOOODOOOODOOOODODOOOO
(Py_-TPFLAGS BASETYPE OO OOODODOOOODODODO)000 tpfree0000O0ODODOOOO
O00000D000 (deallocatory 00 DO O0O0DO0OOOOO0DOOOOOOODOOOOOODOOO
0000000000000 000O0ODODDODO0O000D0oooOoODODDODO0o0ooDooooooODO;
0O00dOoOogdgd pyObject New() O PyObject VarNew () DO ODOOOOOOOODOODOO
PyObject Del () OO0OO PyObject_GC.New () U PyObject GC_.NewVar () QOODODOOOO
O PyObject_GC.Del () OD0OODOODO
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oooooooooooooooooood

printfunc PyTypeObject .tp_print
0000000000000 000000000 (print) 000000000 0O0OO0OOO

0000000000000 00000 (reel) 0000000000000 0O0000000O0;
(StringIO0O0O00000O000)000000000000O0000O00000O0O00 tp-repr
tp.str0000000000000000000O0O0O0000000 tpprinted NULLOOOO
0000000000000000 tprepr tpstr00000000000000 tp.print
000000000000000000

ogdgd pyObject Print () J00O0O0OODO: int tp-print (PyObject xself, FILE
xfile, int flags) OOOOODOODOO sef 0000000 ODOODOOOOODOOCOO filedO
0000000000000 (stdio) 0000000 flagsDD0DOD0DO00O0O0DODOO0DOOOOODOODO
gbob0o0o0obobO0obob0DbO0n pyPRINTRAWODUODODO Py PRINTRAWOUODOOOOODOO
goobobobbbOoooobDD tpstrxrddobbObDOO0O000; Py PRINT RAWODDOOOOO
gbobobobobOobobOobob tpereprdbgbobobO0bO0ObODODODODODO
gooooooooo -1obooooooobooboobobobobobooo

tpoprint 000000000000 ODOO0000O0DO0D0O0OO0 tpprint 000000000
O tpreprO tpstrd000000O0O0O0O0COOOOOOO

coboooooooooobooooooona

getattrfunc PyTypeObject .tp_getattr
0000000000000 O0OO0OUOOO getattribute-string 0 0000000000

gbooboobooobooboboobuobbooboobobion tpgetattrobO0ODLOOODOO
O00O0000Od PythonO OO ODOOOOOOOCOOD COUOOOOODODODODODOODOOOOOOOO
gobooboobbooboooboobog:

PyObject x tp_getattr (PyObject xo, char xattr_name);

00000000 tpgetattro0D00000ODODOODODOO: OD0DOODOODOOODO
tp.getattrd0 00 tp.getattro0 00 NULLOOODOOODODOOODOOODOOO tp.getattr
O tpgetattro0 0000000000

setattrfunc PyTypeObject .tp_setattr
0000000000000 0o0o0oooooooooooooon

gboobobooobooboboobuobbooboobOobog tpesetattroO00ODODODOO
00000000 pythonOOO OO0OOOODOOO COOOOOODOOODOOOODDOOOO
goboobooobooboooboobog:

PyObject * tp_setattr (PyObject %o, char xattr_name, PyObject =*v);

O0vyONULLOOOOUODODODOOOODOODODODOOD tpesetattrod0O0O0OODOO
O000000:00000000000 tp_setattr00O0 tpsetattro0O0000 NULLOO
0000000oooOoonoOonon tposetattrd tpsetattrod 0000000000
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cmpfunc PyTypeObject .tp_compare
OO0000O00DO0O0O0D0OOO00OO0OOOOoDooOOgO (three-way comparison) 10000000 O0OO

O0OO0OO0OQ0OO PyObject-Compare () O00O0O0OOOOODDO self 0 other OODDOODODODO 1, self
Oother DO0OOODODOO O,selfd other OOOODOOO -1000000CO00ODOOOODOOOO
goboobooboboobooboobob -1oboobbooboo

0000000 tp.richcompareO OO tp hashO0OOOOODOO0ODOOODOOO:DO0D00
000000 tp-compare, tp-richcompare 00O tp_.hashOOO NULLODOOOOOOODOO
0000000 tp.compare, tp.richcompare, tp-hashOOOOOOOOOOOOO

reprfunc PyTypeObject .tp_repr
Ub00o000o0oooobOobO0b0ob0obbo0bo00gnD repr() DODODODOODOOOODO

000000 PyObject-Repr () D0DO0O0O00OOOOOOOOOOOOOO UnicodeOOOO
cobOoooobOooooboOobOoOobOOoOobOOobOboObOOoO0oOoObOOoOboboOn0g eval()y oo
ooboooooooobooooooooooooobooobooooooobooooboooooD
coboooocoboooobOoooOobOoOobOo '<*oboooo '» ooooooobooooo
oooooooo

O0D00000b0o00bb0O0b0DbO0OO <%s object at sp>U000000D0O0O0ODODOO
U0 ssobogbob spbogbbobobuoobbobobooboonbobon

cooobooooooooboobooooooo

PyNumberMethods* tp_as_number
0000000000000 00000000000000000000000o0o0OoUDOO0 ooo
oo oooobobooooo

tpeascnumber 00000000000 O0O0DOOCOO0OCOOOOOOOOOOODOCOODOOOO

PySequenceMethods* tp_as_sequence
0000000000000 0000000000000o0oooo0o0oDoooooooooOoooon
oo ono bobbboooooo

tp.as_sequence U0 000000000 DOOO0DOOODOODOOODOOOOOODOOODDOODOOO

PyMappingMethods* tp_as mapping
gobooobbdoobtbooobboobobuoobb oo Lo bb b boobo
oo ooobobooboobo

tp.asmapping 0000000000000 O0O0O0DOOO0DOOODODOOODOOODOOOODOOODn

hashfunc PyTypeObject .tp hash
oo obbbbbbbbbboldd hash()y DOOooobobObOOODODDDODOO

000000 PyObject_-Hash () OOOOOOOOOODO CO longdOOOODOOOODOOOD
goobb -10000bobbooooobbsbbboooobbboooobobbboooobboOoo
gboood -1goooooooogon
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U000Db00Db0000 PyObject_HashNotImplemented () DODODOODOOODOO type DU
OO000D0O00OC00O0OCDO0O0oO00CDO0OODO0O0OO0OO0On PythonODOODOO _hash__ =
NoneOOOOOOOOO isinstance (o, collections.Hashable) 0000 FalseO OO
000000000000 000000000DO0OUO0O0Og -PythonOOOO __hash_- = None
0000000 tp-hash OOUODOO PyObject_HashNotImplemented () DOODODOOOO

goboboooobo0oobbooobboboobbo0oobbooOoboDbDO: tp-compare O OO
tp.richcompare U0 0000000 NULLOOOOUOOOOOODOOOOOOODOOOOOO
gbooooooooobogbD;,0b0b0obbd TypeError0000onoong

UobD0oOodib0 tp.compared OO tp.richcompareDOOUOUOOOOOODODOOOD:DOO0
000000004 tp.compare, tp.-richcompare 100 tp.hashOOO NULLOOOOOOOO
000000000 tp.compare, tp.richcompare, tp-hash 00D OO0O0O00O0O0OO000OO

ternaryfunc PyTypeObject .tp_call
go0odooO0oOooO0oooOooDO0odoDO0oDO0o0do0DOU0O0O0DODU0OOoOoODUOOoDOoOboDOoOooO
ocooooooooooobbobobobOoOoOoooo NLLOOOOODOOODODDDOOODDO
PyObject_Call () ODO0O0O0OO

coooooooooooboooooood

reprfunc PyTypeObject .tp_str
000000000000 0OU0U0oO0oD00OoU0OoO0OnD str() DOOODDOODOOODODOO
O0@tr00000D0000DDO0O str() O str00000000D0D0OODOOOOOOOOO
0o0ooooOoooobooDo0ooobobooOoOoOoooDg pyobject Str() DO DODOOOOOO
PyObject Str() 0000000000 OOOOOOOOOO)

000000 PyObject.Str() 00000;000000000000000 UnicodeOOOOOO
0000000000000 0000000000O000 "000000 (driendly)’ 00000000
O000O0O00boOo0o0oooOo00DObo00Db print0000000O0O0ODOOOODOOODDOO

Co0o0OooobooobooooooObo0o0oboo0o0oboo0oOnonn pyobject_Repr () OOOOO
oooo

gboboobooobooboooboob

getattrofunc PyTypeObject . tp_getattro
0000000000000 0000000 getattribute 1000000 0OOOOOOOO

OobO000 pyObjectGetAttr () DO ODDODODO0OOODOOOODODOODODOOODOO
PyObject_GenericGetAttr () ODUOOOOOOOOOOO0OOO0ODOODOOOOOOOOO

00000000 tpgetattr 00000000 D0OO0ODODO: ODOOODOOODODOO
tp.getattr0 00 tpgetattroOOO NULLOOOODODOODODODOODOOODOO tp.getattr
O tpgetattrod 0000000000

setattrofunc PyTypeObject .tp_setattro
OOo0ooOOoOoOooOoOoOoooOoOoOoOoOoOOoOoDbDOOoOoboOoOoOooon

000000 pyObject.SetAttr () DODOOO0OO0O0 vO NULLODOOOOOOOOODOODODO
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gbooboobobobobo0obuobobOobbO0obOg pyObject_GenericSetAttr () ODOUO
ooooboooobooooooocoOoobooooboooooo

OO000000D0 tpsetattr 000O0D0O0ODOO0OOOOOOO: DODODOOODODOOO
tp.setattr000 tp.setattroO0UOONULLODOODOODOOOOODOOODOODOO tp_setattr
O tp_setattro0 00000000001

PyBufferProcs* PyTypeObject .tp_as buffer

0000oodooooooooooooooooooooooooooooooooooooooog
0000000000000 0D000000000000O0 0000000000000 (buffer object
structure) 0000000

tp.asbuffer DO0O0O000ODO0O0OOOOO0O0ODOOCOCOCOOOO0OODOOOOOOOOOOODOO
ooo

long PyTypeObject.tp_flags

00000000000 o0oooo0ooo0ooo00ooo00ooo0oooooooDoDoooDoooon
coooooooOooOOobooOooOooDOobooOOoOoODbL;0booboOoDO0bDOo0DOooboOo @Wooo
tp-as_number [ tp_as_sequence U tp_.asmapping OO0 tp.as buffer 0000000
coooooo)booobooboooboOobooOooo0oooOoooDOOooDOOoUoDOOooDoobooOoo
cooodooOoU0OoO0bOOoU0DOoU0DOOoU0OO;DDbOOU0DOO0U0DDOOo0ODOOU0ODOUODOObOOOO
g0000o0ooO0obOo0oo0obOobOobobo0oooboobo0oooDooOo A MULLOODOODbOO0bOOOooooo
coooooo

gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
gbooobooooooobooboboboobooobooooboobobobobobobooooooooDo
gogooooooboooobobooboobbobobooooooooooboobobobobbbbbboboboooooogo
googoobooobobobooboboooboobbooooooboobobooboOooboooboboo
uboooobdobdl py_-TPFLAGS_-HAVE.GCUDOUOOOOOO tp-traverselOU tp.clear
gboooboooobobooooboboooobobOobD Py-TPFLAGS_HAVE.GCODOOODOUO
O0000000d (Py_-TPFLAGS_HAVE_ RICHCOMPARE OODODOOOODDOOODODO) tp_-traverse
000 tpclear 0000000000 0ODOODOOOOOODOONULLOODOOOODOOO
gboooooogo

0000000000000 0O0O00D000000000; 0000 |0D0D0DDODODODOOOOD
tp-flagsOOOOOOOO0ODOO0ODOOO PyType_-HasFeature () OOOOOUOOOODOO pO
OO0 f0000 tp—>tp-flags & £f000000000O00O0O0O

Py TPFLAGS_HAVE GETCHARBUFFER
00000000000 00000 tp.asbuffer 00000 PyBufferProcsO0ODO00O0O
bf_getcharbuffer 0000 O0OOOOOO

Py TPFLAGS_HAVE_SEQUENCE_IN
JodO0bb0O000b0bb0000 tp-as-sequence 0000 PySequenceMethods OO
U000 sgcontains U0 OOO0DOOOOOO

Py_TPFLAGS_GC
0000000000000 000D00000D00000000000000000000000
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goboooboooobooooooooon

Py TPFLAGS_HAVE_INPLACEOPS

0000000000 000000 tp.as_sequence 00000 PySequenceMethods
0000000 tpasnumber 0O O 0O O O PyNumberMethods 0O O 0O 0O
O inplace 000D 0 O0O0ODODODODODODODODODODODODODODODODOODOOGO
PyNumberMethods 0 0O 0O 0O 0O OO OO nb_.inplace.add, nb_inplace_subtract,
nb_inplacemultiply, nb_inplace_divide, nb_inplace_remainder,
nb_inplace_power, nb_inplace_lshift, nb_inplace_rshift, nb_inplace_and,
nb_inplacexor, O 0O 0O nb.inplaceor 0O 0O 0O O 0O 0O 0O O O O O 0O 0
PySequenceMethods O 0O O 0O 0O O 0O 0O O sg.inplaceconcat 0O 0O 0O
sg_.inplace repeat 0OOOOOOOOOO

Py TPFLAGS_CHECKTYPES

goob0b0ob0o0boOoodnDd tpascnumber 00000 PyNumberMethods OODOOO
000000000000 ooo0oooooDooooDooDoooooooDoooooooog
gooooOooOoOoOooOoboOoOoUoOo0oO0oOooOoOobDO0bDOobOOobOOoooooOooooooo
jdodoooo0oo0oo0ooU0oU0ofoU0o0o0oooo0ooU0ooOUOooDUooDUoUoooooodg
000odobodoobodoooodd nb.add, nb_subtract, nomultiply, nb_.divide,
nb_remainder, nb_.divmod, nb_power, nb_1shift, nb_rshift, nb_and, nb_xor, 000
nbor000

Py TPFLAGS_HAVE RICHCOMPARE
g0000D0O00Db00DO00DbO0O0O00DO0O0ODbD0O0 tp-richcompareOOOODOOOO
tp.traverse OO tp.clear QO0OO00O0OODOOOO

Py _TPFLAGS_HAVE WEAKREFS
gobD0oob0o0obobOob0bO0ob0ODDbOn tpweaklistoffset DOODOOODOOOOO
U000 tpweaklistoffset UODO0O0O0OOO0OOO0DOO0ODOOO0OOOO0DOODOOOOO
gooooboboooo

Py TPFLAGS_HAVE_ITER
goboob0oobobo0obbo0ob0o0obuo0oDbOOon tpaiter000 tpiternextd OO
goboogoboo

Py TPFLAGS_HAVE_CLASS
0000000000000 0oD0U0o0DoO0U0oDOoOD Python22 00000000
O0O0O0bO0O0D0O0O0Od: tpmethods, 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, D00 tp.weaklist OO0
ooo

Py TPFLAGS_HEAPTYPE
gooboboboboooooooboooboboboboboobooooobDoboobOoboboo
gbobooboooooooboobobobobobOob obtype 0O OO0OOOOOOOOO
gobOo0o000OOo00bOOO000000oDOCo00ObOO0O0O0ODO0O0ODOOOODOO INCREF
000000000000 0000 DECREFOODO (DODOOOOO0OOOOOO0O0OOOOOOO
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O0;0000000 ob_type00O0OO0O0DO0OO0O0O0O0O INCREFOOO DECREFOOOO)O

Py TPFLAGS _BASETYPE

gbooboboboooooooooooboobooooooooooboobooooooooodg
0000000000000 ooO0000 JavaD 000 “ina’ 00000000000 O0ODO)HO

Py TPFLAGS_READY

00000000 PyTypeReady () 00000000000000000000000

Py TPFLAGS_READYING

PyType Ready () 0000000000000000000000000000OO

Py TPFLAGS_HAVE GC

goooQooODoODOOO000oOoooo0 @GO OoODbDDOOo00D0D0D0DUUoooDooDDDDbDOoOoo
000000o0ooOO0o00oDOoOO00oDOoO0O0oDbDOoOO0OOn Pyobject.GCNew () OODOOOO
00 pPyObject GC.Del () O0OODO0O0OUODOODOOOCOOOODOODOOOODOOODOODOO
o000 oooooooooooDoDoDoOoGcCoDoDooooOoODOoOO
tp.traverse 000 tpclear 00000000 OODOOOOODOOOOOO;O000000
00000000 Py TPFLAGS_ HAVE . GCOUOUOOOO Py TPFLAGS_HAVE_RICHCOMPARE U
oopbooobooooboooooooo

Py TPFLAGS DEFAULT

gooooboboogoooobobboouoooobobbooooobbbobooooobo
gogoooooobbboboooooooobbbbooooobobbbbbooooao

o oo b: Py TPFLAGS_HAVE_GETCHARBUFFER, Py_TPFLAGS_HAVE_SEQUENCE_IN,
Py TPFLAGS_HAVE_INPLACEOPS, Py TPFLAGS_HAVE_RICHCOMPARE,
Py_TPFLAGS_HAVE_WEAKREF'S, Py TPFLAGS_HAVE_ITER, a 0 0

Py TPFLAGS_-HAVE_CLASS OUO0O0O0OOOO

char* PyTypeObject .tp_doc

0000000000000 00000000000000000 doestring0000O0 NULODOOO
Ocooooooooooooooooooooooooo0oooo0o0n _doe._0O0ODO0OO
ooooooo

gobooboobbooboob oobb o

gobooob0o0obo0o0obDO Py TPFLAGS-HAVE_RICHCOMPARE OUODUOUODOODOOODOOODOOOO
gooogobooo

traverseproc PyTypeObject .tp traverse

000000000000 000000D000D00000000D00000000000 (traversal
function) 00O O0O0O Py TPFLAGS . HAVE.GCOUOUOOUOUOOOOOOOOOOOOOOOPython O
gobobooobobboooobbooobobb ooobboooobbooobobbooob boo
god

tp.traverse 0000000 0O0OO0OO0OOOOODOODODOOODOODODOODOODOOOO
tp-traverse 00000000000 0OOCOO0OO0OOOCOODODOO Python OOOODODO
ooog pyvIisiT() OODOODUODODOODODODOOOODDDOD thread 0000 O0O0O0OO
local_traverse () UOOOOODO:
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static int
local_traverse (localobject xself, visitproc visit, wvoid xargqg)
{

Py_VISIT (self->args);

Py_VISIT (self->kw);

Py_VISIT (self->dict);

return 0;

Py VISIT()ODDODODODODDODODODODOODODODODODOOOOOOO0O00000000000040a0o
self->keyO00O0OOOCOOOOOOOO NULLO PythonOODOOOOOOOOOOOOOOOOO
gooooon

gooobooboobooboooboobooboboobbooboooboobboOooboooboo
bdbdbdbd gecOOO0OO0OO getreferents () UOUOOOOODOODOODOOOOOOOO
aoo

Py VISIT() O local_traverse() Dvisit 0 arg 00000000 0ODOO0ODOODOOODOOO
aooo

00000000 tpclear 000 Py TPFLAGS HAVE GCUOOUODOOOOODODOOODODO:O
0oooon tp.traverse, 000 tp.clear 00 00O0O0O0O0OOOOOOOOOOODODO OO O
00000 Py TPFLAGS_ HAVE RICHCOMPARE 00 O00OUO00OO0OODODOODOODOOOCOODOO
O00oooooooog

inquiry PyTypeObject .tp_clear
O00o0oO0oO0o0o0oDOO0O0O0D00O0ODD0O0ODDO0000000000000000 (clear function) 0 O O
000 py TPFLAGS_-HAVE.GCOOOOOOOOOOOOOOO0O0O0O00O0

tp.clear 00000 GCOOOOOOOOOOOOODOOOOOODOOODOOOOODODOOO
oo0bbOO0000o0obo0ooooDbbOoO tpclear 000000000 O0O0OOODDODOOO
Oo0oboobDoDOoD@O:-0Db00 tpclear 0000000 0ODODOOOOOOOODOODO
ooooooobOoooOoOo)oOooobOoobOoOoDOOobOOoOoDOoOoODOOoObOOobObOOoCODObOD
tp.clear OO000000O0O0O00OO00O0O0C0O000O0 tp.clearb0oboobDOonOOoOOOOO
gboobooboobooboobooboobooobbooboobobbo0oDbbO0n tpclear
gobooooooooboboboboboooboobooboobobooboboboooooooooDo
Ub00 tpclear 00000000 ODOODOODOODODODOO

O0O0OO0OC0COO0O000 tpclear 0000000000000 PythonOOOOOO0O0O0O0O0O0O0OO
OoooooooooooobooooooOoobbooNULLODDOOoooogn:

static int

local_clear (localobject =*self)

{
Py_CLEAR (self->key);
Py_CLEAR(self->args);
Py_CLEAR (self->kw) ;

(
(
(
Py_CLEAR(self->dict);

Jooooooo)
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(Cooooooooo)

return 0;

OobOooboooooooooon pyCcLeEAR() DODODOOOOOOO:O00000NULLOOODO
gbooooooooobgoobobobobooooooooobobobobobobooobooobooDbo
gooodooo0o0oooU0oOOoU0DOOoU0DOoO0DOOU0UDO0 (ODO0U0ODOoUDOoDUOUDOoUODOOOO
gooOoOoOooOoOoDpOoOoODOoOODOOOO)0O0O0 PythonODODOODOOOOOOOOOOOOOOOO
CO0000O0o00oDOoO00O0OoOoO0O0oDOoOoUOOooOoOd selfOOO00D0OOOOO0ODOOOOODOOOO
00000ooooo0oooONULLODODOO0O000 sef 0000000000 0OODOOOOO
gbo0o0o0oooooobOoboDb pycLeAR () DO0D0ODOODOODODOOOOOOOODODO

tp.clear 0000000000000 000000000O00 PythonOODOO PythonOOOOOOO
goooobobooobobooobobooobooboooboobbooobooboboobOoobooDobo
Python 00 000000000000 OOO0O000O0DO tp.deallocOOO tp.clear000000
gbooooooooboboboooo

Python OO ODODO0O0OOODOOCODOOODOOOOOODOODODODODOOOOODODDODODODDODODOO
oo gooooboob

00000000 tp-traversed OO Py TPFLAGS HAVE.GCOUOODODOOOOOODODOOOO
O0:0000000 tp-traverse, 000 tp.cleard0000O0O0O0O0D0ODOODOO0OOOOO0O O
0000000 Py TPFLAGS_ HAVE_RICHCOMPAREODOOUODOUODOUOODOUOOOODOOOODO
ooooooooooooo

richcmpfunc PyTypeObject .tp_richcompare

O00OO0OO0OOO0oOoOoOOoOoOoOOoOggg (rich comparison function) 0 0 0000000000000
00000000 PyObject *tp.richcompare (PyObject %a, PyObject xb, int op)
ooo

OO000DO0000DOO00O000O0ODOO@EOD py-Trueld Py FalsedOO)OOOOOODOODO
UOPyNotImplementedUUODODOUOODODUOOODOODODODOODOODOOODDOODOO NULLO
oboooooooooog

O0: OODOOo0oOO0O0O0O0DOO0o0bO (bo0Db ==0 '=0000 <bOOODOOOH)ODOODOOO
gbobooooooobdD TypeError oo

00000000 tp.compared OO tp.hashOOOODOOOOOODOODO:0D000O0ODOO
OO0 tp.compare, tp-richcompared 0O tp-hashOUOO NULLOOOOOOOOOODOOO
U000 tp.compare, tp_-richcompare, tp-hash QOO 0OO0OO0O0OOO0OO0O

tp.richcompare 000 PyObject_RichCompare () 000000 0OOOOOOOOOOOOO
oo0obOo0oboooood:
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oo oo
Py_LT | <
Py_LE | <=
Py EQ | ==
PyNE | !=
Py_GT | >
Py GE | >=

goooooood py-TPFLAGS.HAVE_WEAKREFS 0000000000000 0O0OOOOOOOO
gogd

long PyTypeObject .tp weaklistoffset
goo0ooU0ooUooOoodobDO0oDOOdbOOoU0OUOoUooOdDOdDOO0DO0OOobOOoOooOoogoDOooDOoo
000000000000 0oo0ooooooooooooDoo (GCooooooooooooon
0);000000000 pPyObject_ClearWeakRefs () OO0 PyWeakref » () ODOOODOO0O
O00b0o0oo0oboobOoboOo ANULLODOOD0O0O0ODn Pyobject+000000ODO0ODOOOOODOO
ooooooo

oboobod tpweaklistOOODODOODOOOOOOODOO;00DbO0ODbOODDbDOODOO
gbooooooooboboo

goobooboobbooboobboooboobboooboobboboboobbobobooboo
gbobooooobobobooobobob;bobobooboboboboboobobDobobooDbo
gboobooobobobobuobouoobobobbul tpweaklistoffset DOODOOOOOOOO
gboooooooooboobooboo

class 000000000 _slots._ 00000000000 OO0OO0OO0OOOOOOOODOOO
gobooooooooobgoboboboooooobooooooboboboboboooooboobooDo
boooobooboobdobobol tpweaklistoffsetOUOOOOO

O0 _slots__ 0000 _weakref_O000OD0OO0OCOOOOCOOOODODOOOOODOOO
gO0o00ooU0oO0oOO0DOOdO0o0OO0OOoO0oOU0oOoUObOUoOUODOoDOoDOUbOUOoOUOoDODOoDOO
tp.weaklistoffset O OOOO

OO0 _slots__ 000 _weakref_ 000000000 DO0ODOOOODOODOOODOOOODOOO
00 tpweaklistoffsetQQooaoaoadgd

gobobboboo0o0ogg Py TPFLAGS. HAVE_ ITERODDOOOOOOOOODODODDOOOOOOOOOO
gog

getiterfunc PyTypeObject .tp_iter
0000000000000 O0O0O00UUUUD0D00D0D0DODoDoDoooooOooOOOOoOoOOOOO
0000000000000 oooooDooooooOooobOOoooooDoooDOo@Ooooooag
0000000000000 00O000000000000000000000000 _diter__() O
00000000000000oooooooooo)

0000 PyObject_GetIter () DUODOUOOOOOOOOOODOODO
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oooooooooooooooooood

iternextfunc PyTypeObject .tp_iternext
0000000000000 000O00000O000o00O000oOO000DoOoO00oDoDoOoOOoOoooOO
O00000O0O0ODDOOD0ODONULLODDOODOOODOOOODODO stoplterationd0OOO00OOO
00000O0ODO0O000000OODbOO00000oOoooooOoO NULLODOOO0OOoOoooooDboOoo
0000000000000 000000000ooo0o0000D0ooooo0oo(@UuuUuooo
Jo0oboo0oooooooooD next () DOOOOOODOOO0ODOO0OOOOODOOOOOODODOO
00)o

000000000 tpiter0000000D0O00O00DOOODOOOOOOO @OOODODOOOO
ocooooooooO)boooOoooDooO0ooooO0OobboOooooOoooon

Ub0o00oo0o0o0b0b pyIterNext()OOODOODO
gboooooobooboboboooon

U0 tpweaklist JODODODODOODO Py TPFLAGS_-HAVE_CLASSUDOUODODOUODOOOOOOOOO
ooboooooond

struct PyMethodDef* PyTypeObject . tp_ methods
000000000000 00000000000000 (egular) 000000000 OOO
PyMethodDef 00000000 NULLOOODOOODDODOOOOODODOOO

0O0000O000O0O0o0O00DOoO00OO00O0oO0o0U0U0oDoOUO0D (OO0 tpdictOdO)yooo
googn

0O0000000O0o0o00oDOo00ooO0d0 @Uooo00oDoO00ooOoOOoUDooOoooo)b

struct PyMemberDef* PyTypeObject .tp members
00000000000 DO0O0O0O00O000D0O0O0O (egulary) J0O00OO0O(@MOOODOODOO
O000)0000000 PyMemberDef D0 D000 O0OONULLOOOOOOOOOOOOOOOOO

000000000000 U0DoO00o0o00ooO0oo0U0oDoOO00 (OO0 tpdict0Od)booono
gooo

00000000O0O000o0o00ooo00@UoDo0ooooooooogoooooooo)o

struct PyGetSetDef* PyTypeObject . tp_getset
0000000000000 0000D0000000000D0000 (computed attribute) 0 00 O O
00 PyGetSetDef 00000000 NULLOOOOOOOOOOO0OO0OOOO

0000000000 getter/setter ] D00 D00000000000000 (000 tpdictOO)O
ooooooon

goo0o0o0ooooOooOobOob0obOo0ooO@OooooooooooDOobDOoboboboooo)o

PyTypeObject* PyTypeObject . tp base
oo obobbobbbbobobbobodddddooooooooooDoooobon
000000000000 00D0O0O0O00O0 (singleinheritance) 1000000000 0OOO;000
oo obbbbbobbbobbobobododooooogo
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(COooooLO)OooUoOoOoOooOoooooDOooODODOOOOOOOOOOOOCOCOCODODODODODOO
OO0 (PythonOOODODOO object OO0OOODOOOD) &PyBaseObject Type ODOODODOO

PyObject* PyTypeObject .tp_dict
00000 pyType Ready () O0OO0OO0O0OOOOCCOOCOCOOOOODOO

O000000DD0O0O pPyType-Ready () OO0O0O0000 NULLOOOOOOOODOOOOOO
OO0;0000000000000000O000D0O0O0DOO0O0DO0O0DO00000 PyType_Ready ()
00o000ooooooooo0o0oo0oooooDo0o0oo000oooooooOon (ccadd--() OO
o0)ooooooooooooooooooo

gbo0oo0o0o0o0ob0obO0oo00ooOoob (@UuobOoobOobOobODooOOoUobOOoDbDOobOoobooDbOo
oooooooo)o

descrgetfunc PyTypeObject . tp_descr_get
0000000000000 0000000 000000 ge" 00000000

cooooooooooooooo

PyObject x tp_descr_get (PyObject xself, PyObject xobj, PyObject =type);

gopboobooobooboooboon

descrsetfunc PyTypeObject .tp descr_set
Joooooooooooobobobbobboobbobodddoooooooooo

coooooooboooooooono

int tp_descr_set (PyObject xself, PyObject »obj, PyObject xvalue);

value D00 NULLOOOOOOOOOOOOOOOOOOOOOO0OOOOO0OOOOOO

long PyTypeObject.tp.dictoffset
oooooooooooOoooooOooooOoOooooOOooO0O0oOoOooooOoooOoOoOooOoDoOoboboO0n
ooooooo0oooOooooooooooooooooooooooooooooooO;0o00
00000 PyObject_GenericGetAttr () OOQOQOQOOd

goobboog tpdictdgobboooobobbooo;ogoobbboooobbbooo
gooo

oooooooooooobooobooobooboooooooooooooobooo booobooooo
coboobooooooobooooOobooOoOoOoOOoO0oOOo OO OoOobOOoOobobocobOboOobOOoooooon
cooooooooobooobooobooooobo boboobooooboooooobooboooooobooooon
00000000 strd tuple 0000000000 O0ODOOO0OOCOOOO0OO0OCODOOOOOO
coooobooooooooOooooobobOOobOobOooOoboOoboOooboOoooboooOooDOoboOoDbOon
U0 tpbasicsizeUOUOO0OODOODOODOOOOOOOOODOODOODODOOOOOODOODO
ooooooooooo4000000000C00000O0O0OC0COOOOOOCOOOOODOOOOO
U000 tpdictoffsetU -400000000000O0

OO0 tpdictoffset DO0OOO0OO0OO0OCOCOO0OOOOOOOOODOOOODOOOOOOOOO:
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dictoffset = tp_basicsize + abs(ob_size)x*tp_itemsize + tp_dictoffset
if dictoffset is not aligned on sizeof (void~) :

round up to sizeof (void~x)

U000 tp-basicsize, tp-itemsize D00 tp.dictoffset 00O O0OO0OO0OOOOOO
OO0 obsize0O0ODOOOOCOODOOOOOOOOCOOOOODDOOOOOODO obsizeDOO
0000000 obsizeODOOOOOOOODDO@MOODOOODODOODODODOOODOOODODOO;
_PyObject_GetDictPtr () OODOOODOOONO)

gobooboobbooboobooobooboooboobbooboboobboobbooboo
gbobooooobobobooobobob;bobobooboboboboboobobobbooDbo
bobuobouobooobobobuobobobobdDb tpdictoffsetDUOOOO00OO0OODOODOO
gobooboooboobooo

classUO0OO0OODOODOO _slots._ODO0O0O0O0OO0O0OO0OO0OOOOOOOOOOOOOOODOOO
ocoooooooooooooooooOooooOoooooooooooooooooooDboOooo
tp.dictoffset QOO odoOn

class 000000000 _slots._ 0000000 O0O0OOOOOOODOO0O tp.dictoffset
ooooooo

(-dict__ 00000000000 _slots._. 0000000000000 O0O0O0O0O0O0O0O0O0OOO
O0OOCOCOOCOCOOOOODOOOODOD0OODOD0O0OD _weakref_0O000O0O0O0OODOOODOOO)

initproc PyTypeObject .tp_init
godooooooobobobbbbobbbbtbbodddoooooooooo

gbooboooooobd dinit_() DO0OO0OOOOO0OO0OO iinit_() OO0O0 _Anit__() O
gobooboobbooboobboobooDb dnit_() DOODDOODOODDOOODOO
gooooood

goboobooobooboboo

int tp_init (PyObject =xself, PyObject xargs, PyObject xkwds)

self 00000000000 O0O0O0O;args000 kwdsOOOO _init__() OO0OO0O0O0OOCOO
ooooooobooooboooo

tp.init 000000000 ANULLOODOOOOODO0ODOOOO0ODO0ODO0ODbOOOOO0bO0oDbOoOO
U0 tpnew 0OO0DO0O0D0O00DO0000 tp-init000000D0OD0 tpnewDOODOOODOO
0000000 00oDbO0O0bO tp-init0O0000OD0O0ODODO; tpenewODOODOOODOODOO
000000000 000000000 tp.init000000000 (VERSIONNOTE: 00000
O000000CPython22.1 0000000000000 0OOPython22000 tp-initd NULL
00000 tpnewOOOOOOOOOOOOOOOOOCOOOCOODOOOO)notNULL.)

cooobooooooooboobooooooo

allocfunc PyTypeObject .tp_alloc
00000000000000000000000000000O00000Oo0O000O
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cooooooooooooooo

PyObject xtp_alloc(PyTypeObject xself, Py_ssize_t nitems)

oo0od0oD0ododoDOU0odoDU0dooDU0ooDU0ooDUoUOoDLDUdoDUoooDUoUoooo
O0O0O000O0O000ODO0ODO0o0O0ODOO0O0O0DO000O0D0ODO0O0O0DO0O0D obrefent O 1
OO0 obtype OOODO (typeargument) 00000000000 OO0OOOOOCDOOODOOOCOO
O00000 tp.itemsizeDOOODOOOOOOOOOOOOO ob_sizeOODOODOO nitems O
Ooobo0o0b00oO0OO000bbO0O00b0DbDOn tpbasicsize + nitemsxtp_itemsize U
sizeof (void«) DOODOOOOOODOOODOOODO;0DO0OD00O0O0O nitemsOO0O0OO0ODOO
OO00000O00000 tpbasicsizeOOOOOOODO

goobooboobbooboobboooboobbooobodbboboboobbobDboobboo
ob0;,0000000 tpnewOOOOOODOODOO

O000D0O0O0O0ODODODO0O0000000000000000000dd (classbboooogoo
OO0OO0)DODDODODOOO0OO0OO0O0O0;0000CDQOU0O0U0UUUOOOoboOoO pPyType-GenericAlloc()
000000oDoo000o0oDoDoo000o0oDoDo000o0ooDoDoooo0oDoDoDoDoOooon
PyType_GenericAlloc () ODOQOQOQOO3d

newfunc PyTypeObject .tp_new
0000000000000 00000000000O00O000oooOooooo

ooboooOooNULLODODOO00OO00DOO0DOO0DOO00oDO0O0oDbO0ooo0ooooooooobogn;
cooooocoooooobooOoooOobcOoOoOoOooOobOOoOoOoOobObOOoOoOoOboOoOoOobOboOoOooon

goboobooobuoooobooo

PyObject xtp_new (PyTypeObject *subtype, PyObject xargs, PyObject xkwds)

subtype 0000000000000 O0DODO;args000 kwds 0000000000000000O0
gbooboobo0obo0ooobobDb tpnew0OO0OODOOODOODOODOODODODOO
go0o0ooo0ooogooD;000b0@EUoDoo0oo)yoooogoooOoooooo

tp-new OO0 subtype->tp-alloc(subtype, nitems) DO0O0O0OO0O0O0OOOOOOODODO
g000o0o0boOoOo0oooOoO0Ooood0oooO0U0oooOU00oOoOoOOooOoOOooOoDOooDoOoo
000000000 tpinict000000DOOOO0OOO0ODOOODOOODOOOODOODOOOOO
0000000000000 tpnew0OOOOOOODOOOOOODDOOODOOODO tpoinit
oooooooo

coobODOoooobcbOoobOOooO0oobOOobOooobOob0DO0Of0 tpbkase O NULL O
&PyBaseObject Type U0 000D DODODODODOODOOOOOOODDDODOODOODOOOOOOO
0000000 Python220000000000000000O0O0O0O0O0O0DOO0OOOODOODODOO
ooooooooo

destructor PyTypeObject .tp_free
goodooooooooobobbbobobbbbbbotbbodddddooooooooo
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0000000000000 0D0000o0O0O0; Python22000 221000000000

destructor

void tp_free (PyObject «)

00000 Python2300000000000 freefuncOOOODOOO:

void tp_free (void «)

O000000DD0O0O000000000 _PyObjectDel 00O _PyObject_Del 0000 Python
230000000000DODOO00ODOoOOn

00000000 0O0oDOO00b0DO00ODO0o0O0ObOO0O0b0DO0ODO (classOOOoOoOOoOO
O00)00OO0OCDODOO0O000,;,00000D000Q0DDOO0O0O00 PyType GenericAlloc() O
Py TPFLAGS_-HAVE.GCOUOOODOOOODOODOOOODOOODOODOOOOOOODbOOoObOOOooOO
oood

inquiry PyTypeObject .tp_is_gc
goooCoO0O0O0O0O00U0O0000U0OUUUUUUUOUUO0D0DODODOUOODODUODOoOOOo

gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
00000 tp-flagsOODOODOODOODO Py -TPFLAGS_HAVE.GCOUODOOOOOOOOOOODOO
goobooboobobooboobbooboobboooboobboboboobbobbooboo
gobooooooooobgoboboboooooobooooooboboboboboooooboobooDo
gobooboboooboos,oboobboobooboboobboo1b00b0bOo0obbOooDb oO
gbooooooooobgobobo

int tp_is_gc(PyObject =*self)

(0O000O0b0bU0obU0obUobDOobDOobDOobOOobOOobOUObonO PyType-Type DO OOOOOOOO
OOo0oOoO00obOOO0OooOoOoOooOooOooooOoooog)

00000000 0O0000000000g (VERSIONNOTE: Python22000000000000
ogooooooboooo 221000000000000000000000000)

PyObject* PyTypeObject .tp bases
O00oooooooooog

classdgobobooogoobobboooobbbooobLbbooobbbooobLnbbooobnbo
gbooooooobooboANULLOOD0OO0OOO

cooooooooooooooo

PyObject* PyTypeObject .tp mro
0000000000 00000000000000000000000000000000 object
0000000000D00D000 (Method ResolutionOrder) 000 O 0OO00OO0OOO

gboooooooobobob;,0b000b00gd pyrType_Ready () DODOODOODODOO
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PyObject* PyTypeObject .tp_cache
0000000000000 00000000000o0o000o0ooooon

PyObject* PyTypeObject .tp_subclasses
0000000000000 00000000000000000000000000O00O000QO

PyObject* PyTypeObject .tp weaklist
0000000000000 000000o0oooooooog

The remaining fields are only defined if the feature test macro COUNT_ALLOCS is defined, and are for internal
use only. They are documented here for completeness. None of these fields are inherited by subtypes. See the

PYTHONSHOWALLOCCOUNT environment variable.

Py _ssize_t PyTypeObject .tp_allocs
ooooooooooo

Py_ssize_t PyTypeObject .tp_frees
ooooooooooo

Py _ssize_t PyTypeObject .tp maxalloc
ooooooooooOooooooobooooooo

PyTypeObject* PyTypeObject . tp_next
0000000 tp.alloes0O00000000000O0O0O0O0O0ODOOOOOO

000 PythonOOOOOOOODDOCOOOO tpdealloc0 000000000000 DOOCODOOOOODOO
oooooooOoO0 PpythonODOOOOOODOOODODOOODOOOOODOOOO@OOOODODOOOOO
o00oooooooOooooOooO0O0O0oooOooO0O0OooOoOoc0oO00O0ooOoo0O00O0o0o0o0nOn)oPython
API00D0O000O0 tpdeallocD000000OO0O0OO0O00O0O000O0O0OODODO (GIL: Global Interpreter
Lock) DOOODOOOOOOOOOOOOOOO0O0O0O0O0OOOOOOODOOOOCOOOOOOOO0O000O0
gooocoC+ 0000000000000 0D0ODOO000000 tpdealloc0O0O0O000O0O00ODOOO
gobooooooobooooooOoocOoOoOOoO0oOobOOoO0ObOOoOoOobOOoOoOoOoOOoOoOOOOODbOboOOn
gooo

104 D00 O0OOOOOO0O0O

PyNumberMethods
Jooooooooooooobbobobobbobobododdddoooooooooooooon
000000000000 00D00D0O0D0 00000000 (number protocol) D0 O0D00O00O0ODO0O
dooooooooooooo

coooocooooog:

typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;

binaryfunc nb_divide;

(ooooooo)
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(Cooooooooo)

binaryfunc nb_remainder;

binaryfunc nb_divmod;

ternaryfunc nb_power;

unaryfunc nb_negative;

unaryfunc nb_positive;

unaryfunc nb_absolute;

inquiry nb_nonzero; /+ Used by PyObject_IsTrue */
unaryfunc nb_invert;

binaryfunc nb_1lshift;

binaryfunc nb_rshift;

binaryfunc nb_and;

binaryfunc nb_xor;

binaryfunc nb_or;

coercion nb_coerce; /+ Used by the coerce() function x/
unaryfunc nb_int;

unaryfunc nb_long;

unaryfunc nb_float;

unaryfunc nb_oct;

unaryfunc nb_hex;

/+ Added in release 2.0 */
binaryfunc nb_inplace_add;
binaryfunc nb_inplace_subtract;
binaryfunc nb_inplace_multiply;
binaryfunc nb_inplace_divide;
binaryfunc nb_inplace_remainder;
ternaryfunc nb_inplace_power;
binaryfunc nb_inplace_lshift;
binaryfunc nb_inplace_rshift;
binaryfunc nb_inplace_and;
binaryfunc nb_inplace_xor;

binaryfunc nb_inplace_or;

/+ Added in release 2.2 */
binaryfunc nb_floor_divide;
binaryfunc nb_true_divide;
binaryfunc nb_inplace_floor_divide;

binaryfunc nb_inplace_true_divide;

/% Added in release 2.5 x/
unaryfunc nb_index;

} PyNumberMethods;

200000 30000000 Py TPFLAGS.CHECKTYPESOOOOOOOOOOOOOODOOOOOO
gobooooood

e Py TPFLAGS_.CHECKTYPES DO UODOOUODOODOODODOOODOOODOODOODOODOOn
gbooooobobobbib nbcoercedigooonooboboooooboobOobOOOODO
gboooooooogoogo

coercion PyNumberMethods .nb_coerce
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goo0gD pyNumber_-CoerceEx () DU00O00OD0OD00O0DO0ODOO0ODOODOOOOODOOO
oooooooooOoooooOoooOoOooooOoooO0OooooOoooOoooor»ooorooooon
gobooooboooobooooooooooooooooooboooooooooooooD oO
gobooobooooooOoooOoboooOobo100o0bOo0ooooOo0oOoo0ooOOoO0ODOboO -100
gooo

e Py TPFLAGS.CHECKTYPESOOODOOOOOOCOOOOOCO2000003000000000A0
OooooooooooooooooooOoooooooooooo@ouooooooooooooo 1
00000000000000)0000000000000 Python300000000000O0O0O
ooooo

goooooobOooOoooobOoooobOoobDOoboUooDbOoo20b0O00b0O0 300000
Py NotImplemented UUOUOUODOOOOOOOOOOODODOOODOOOOOOOOOOOOOOOOO
NULLOODOOO0OO00OO00O0oboon

105 D 0000 Oooooooon

PyMappingMethods
ogooooooooooOooOoOoobOoobOOoOooOoooooooooooooooooooonoon
ooooooooo30o0o0000000000:

lenfunc PyMappingMethods .mp_length
00000 pyMapping-Length () O PyObject_Size () ODDOUOOOOO0DOOOOOOO0ODOOO
00DOO00DOO0o0DOO000O00DO0o0bODOO0ODOO00DbOO0o0oDOO0o0oOOooOoOOoDooOOoO NULLOODOOO
goooooooo

binaryfunc PyMappingMethods .mp_subscript
00000 PyObject GetItem() DOOOODOOOOOODDOOOOODOOOOOOOOOOOOO
PyMapping-Check ()0 100000000000 0OD0O0ODO0ODOONULLOODOOOOODOO

objobjargproc PyMappingMethods .mp_ass_subscript
O000D0 PyObject.SetItem() U 0O 0O PyObjectDelltem() DO DO OODOODOADO
PyObject_SetItem() 0O000O0O0O0O0O0O00O0O0OOvvONULLOOOOOOOOOOOD
gooobooboooboo NLLOODODOUOobOooboobooboboboboboobuooboobooboo
ooo

106 OO0 ODOOOOODOOOOO

PySequenceMethods
ogoooooooooOoooOoOooooooooooooOoooooooooooooooooooo
oooooooo

lenfunc PySequenceMethods . sq_length
00000 pPySequence.Size () U PyObject Size() DUOUODOUOUOOOODOOODOOOOOO
oooooooo
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binaryfunc PySequenceMethods. sq_concat
00000 PySequence Concat () 000000000000O000O0OOOOOOOOO +000
000 nbadd 00O D0OOOOODODODODODOOOOOOOOOOOO

ssizeargfunc PySequenceMethods . sq_repeat
UO0000 pySequence_Repeat () UUDODODUOOODOOOODOOOODLOOOODODOOOO »D0OOO
OO0 nbmultiply 0000000000000 0O0O0OOOOOOOOOO

ssizeargfunc PySequenceMethods.sqg item
00000 pPySequence GetItem() 000000000000 O0OOOOOODOOOOOODOOO
00 PySequence_Check () 0 10000000000D0O000OOOOODODDOOOOOO NULLO
ooooooooo

goobobbbooouoobobbooogd: sgllength D00 O0OO0OO0O0OOOODOODLOOOO
goooooboobobibooobboo0obbo0obb0O0n sgitem 000000 sg-lengthU
NULLOOOOOOOOOOODODOooOobOoboboboooooo

ssizeobjargproc PySequenceMethods.sq ass_item
Ub0000f pySequence.SetItem()UO0000000O00OO0DOO0OO0OCOOOO0DOOOOCOOOOOO
odoobooOoooOoOooooooooooooooooooooOoOo NULLODODOOODOOO

objobjproc PySequenceMethods.sqg contains
OO00odd pySequence_Contains () D000 0O0O0OODOODOOOODOOOOOOOOOOOOO
OO0 NULLOODOOODOODODO PySequence_Contains () 000000 O0ODOO0OOOOOOO
dooodoooooooooooooon

binaryfunc PySequenceMethods.sq_inplace_concat
O0O000dd pySequence_InPlaceConcat () 0000000000000 0O0O0OOOOOOODOO
O000ooo0o00ooo00oooooooooooo

ssizeargfunc PySequenceMethods. sq_inplace_repeat
00000 pPySequence_InPlaceRepeat () DUO0DOUO0O0O0OOOOODOODOODOOOOOOODOO
Jdddoooooooooooooboboobobobooon

10.7 OO0 OOoO0OooOoooo0n (buffer object structure)

goood0opoOoO0O0ooOOoU00oOo0oUOOOoOoU0oDOOO00ODOoUO0ODOoOOoDoOoOOoO (chunk)OOoOOOOO
00o000oo0oo0ooooooooooooooooooooo/000o0o0oooooooooooon
00000000 (segmeny D0 O0DOO0ODOOCOODOOOOODOOOODOOOODOOODOOO

gbobooooboboo0oooboooobbo0oobobo0ooobbOogg pyTypeObject DODODO
tp.asbuffer 000 NULLOOOOOOOOOOOOOOOODOOOODOODO tp.as-bufferd
PyBufferProcsO00OUOU0ODOOOOOODOOO

Od: PyTypeObject 0000 tp-flagsODODOOOO 0000 Py TPFLAGS.DEFAULTOUOODOOO
doobobOb0o0ooboboOogon pyBufferProcsUOOODO bf_getcharbuffer0O0O0OOOOOO

194 0100 DO00D00O00000O00 (objectimplementation support)



The Python/C API, 0000 2.7.17

0000 PythonOODOODOOOOOOO PythonOOOOOOOOODO bf_getcharbufferd 00000
oooooooooooo0oooooooboboOoO0oooooooOob0O0OO0 pythonOOOOOOOOOODOO
gobooooooooooooboboooooboooooooooboooo

PyBufferProcs
coooboboooooooooooOooboOooOoOoOoOOoOoOoOoOOOoOObOOoOobOOoOoOoOoDOoOO

The first slot is bf _getreadbuffer, of type readbufferproc. If this slot is NULL, then the object
does not support reading from the internal data. This is non-sensical, so implementors should fill this in,

but callers should test that the slot contains a non-NULL value.

The next slotis bf_getwritebuffer having type writebufferproc. This slot may be NULL if the

object does not allow writing into its returned buffers.

The third slot is bf _getsegcount, with type segcountproc. This slot must not be NULL and is used
to inform the caller how many segments the object contains. Simple objects such as Py St ring Type and

PyBuffer_Type objects contain a single segment.

The last slot is bf _getcharbuffer, of type charbufferproc. This slot will only be present
if the Py TPFLAGS_HAVE_GETCHARBUFFER flag is present in the tp_flags field of the object’s
PyTypeObject. Before using this slot, the caller should test whether it is present by using the
PyType_HasFeature () function. If the flag is present, bf_getcharbuffer may be NULL, indi-
cating that the object’s contents cannot be used as 8-bit characters. The slot function may also raise an
error if the object’s contents cannot be interpreted as 8-bit characters. For example, if the object is an
array which is configured to hold floating point values, an exception may be raised if a caller attempts to
use bf_getcharbuffer to fetch a sequence of 8-bit characters. This notion of exporting the internal
buffers as “text” is used to distinguish between objects that are binary in nature, and those which have

character-based content.

O0: 00000000000 (character) 000000000000 OOO0OOOOOOOODOOO
ooooooOooOooooNOOO0OO0OO0OONOOOOOOOOOO0OO0O0O0O0O0O00O000000000

Py TPFLAGS_HAVE_GETCHARBUFFER
Uobobooobbo0od0bDD bfgetcharbuffer 00000000000 DOOODODODOOO
goobooboobbooboobobooboobboooboobboboboobbobobooboo
O00000000 bfgetcharbufferd 00O NULLOOOOOOOOOOOOOOOOOO

Py_ssize_t (xreadbufferproc) (PyObject*self, Py_ssize_tsegment, void **ptrptr)
xptrptr 0000000000000 OODOODOOCOOOO00O0O0O0OOOOODODODOOOOOO
gooboboooobbb0o0 -1g0bbbbooognonD segmenr U000 OOOOOOODDO
bf getsegcount 00000000000 OO0OOUOODOOOODOOOOOOOOOOOOOOOO
oo oooboDD sptrpetr 0000 @

Py_ssize_t (*writebufferproc) (PyObject*self, Py_ssize_tsegment, void**ptrptr)
J000ooooonoobobobobbbibObooUg sptrptr 0 000000O0OOOOOODODODOO
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cooboodoooooobooooboooooooodn -10 -100b00obooooocooooooooon
OOo0O00oobOOo0oO0o0obOoO0o0O0ob0boOobO00 TypeError OO segment DOO0OO00OOO
gbobooooobobd systemError J0000oooooooOg

Py_ssize_t (*segcountproc) (PyObject*self, Py_ssize_t*lenp)
O00000000000000000000D000D0 lenp0 NULLOOOOOOODOODODOOO
00000000000 (@WUUUO)yooOoOoO =xlenpU00000000O0O0O0OOOOOOOOO
godooooooooooobobon

Py_ssize_t (xcharbufferproc) (PyObject*self, Py_ssize_tsegment, char **ptrptr)
Uobood segment 00000000 prrpey DO O0ODOO0ODOOODODOOODOODODOODO -10
ooooo

108 U000 0OO00DDOOO0OO0ODOOoOOOoOooOOoO

PythonOODOOOOOOOOOOO0OOO0OO0OO0OO0O0O0OOO0OO0OOOOOODOOODODOODODOODOODO ™
ooor»@oooooooooooooooooooo)boooooooooooboooooooDooooooon
0000000000000 000000000000000@OOOO00O0O0O0OO0)0000 (atomic type)
gobodooboooobooooooooobooooboooooooooooooooooooooboOoon
oobooooood

goob0o0obO0b0ob0ob0ob000n0On tp-flagsOODODOO Py TPFLAGS_-HAVE.GCOOOOOOO
uod tp.traverse 00000000 DOOOO0O0OO0DODDOOOOO0ODODOOOOODODODOOOOODOODOO
gobobd tpcleardogobooboboooboonbon

Py_TPFLAGS_HAVE_GC
0000000000000000000000000000000000000000000000
ddddooooooooooobooooobobbobobooododooooooooo

gobodooboooobooooooocooooooboOooboooooood:

1.00D000D0D0DO0O PyObject GC_New() OO0 PyObject .GC_NewVar () 00000000
gooooo

2. 0000000000000 0ODODO0DO0OO0ODDODODO0OO0OODoDOoDOoO0o0DDOoODOoO0OoOooDODoOoOOaO
PyObject GC.Track () DOOOUOOOOOOOOQOooOoad

TYPE* PyObject _GC_New (TYPE, PyTypeObject*type)
PyObject_New () 00000000 Py TPFLAGS_-HAVE.GCOOOODOOOOOOODODOOOOO
gooo

TYPE* PyObject _GC_NewVar (TYPE, PyTypeObject*type, Py_ssize_tsize)
PyObject NewVar () UOODOOOOO Py TPFLAGS HAVE GCUUOUODODDOOOOODODOOOOO
oooooo

O000D25000:00000000 size000 int0000O0O0ODOOOOOOOOOOO64bit
gboooooboobobobobooooooobogooboobo
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TYPE* PyObject _GC_Resize (TYPE, PyVarObject*op, Py_ssize_tnewsize)
PyObject NewVar () 0000000000000 0000OOO0OOOOOOOOOOOOOOO
O0000o0oooboOobOdbO MULLODOU0O0ObOOep0O00Dooobooboobobobboooon

O000025000:00000000 newsizeOODO int0000000O0O00O0O0O0OCOOO
64bit 100000000000 OOOOOOOOOOOODOOO

void PyObject _GC_Track (PyObject*op)
gobobdodepbobbbooobboobbbooobboobbooobbooobboo
0000o0o0o0U0oo0o00o0o0o0U0ooOo00oDoo0o0UoDoOo0oUoDooOoOoUDoOOoO
Ud tp-traverse 00000000 DODOOOOOODODODOOOOOODLDDOOOOODODDODOOO
O0o00o0oO0ooooOoooooOooon

void _PyObject _GC_TRACK (PyObject*op)
PyObject GC.-Track () 0000000000000 O0OOOOOOOOOOOO

ggboboobooobooboooboobboboboobooobooboooboobog:

1. 0000000000000 000DO00C000000000 PyObject_GC_.UnTrack () OOOOO
oooooooooon

2.00000000000 pyobject.GC.Del()OOOOOOOODOODOODO

void PyObject_GC_Del (void*op)
PyObject_GC.New () O PyObject GC.NewVar () 000000000000 O000O00OO

void PyObject_GC_UnTrack (void*op)
gobbogepboobbbOoo0obbOOo0ObObbOoOO0ObLbOOO0ODLbOOO0LbOODDDbOn
000000 PyObject GC-Track () 000000000 O0O0OO0O0OOOOOOOOOOOODOOO
0000000 tp.traverse00 0000000000000 0OOOOOOOOOOOOOOOO
0000 (tpdeallocO000)0DDOO0DOOO0ODOODOODODODOOOOOOOOOO

void PyObject _GC_UNTRACK (PyObject*op)
PyObject_GC.UnTrack () UDOOODOOODOOOOOODOODOOOODOOO

tp.traverse Q0000000000000 OO0DODOOODOO0O:

int (*visitproc) (PyObject*object, void*arg)
tp.traverse0000000000O00O0O0O0O (visitor function) 00000000000 OOODO
O0000O object 000N tp-traversed 000003000 arg000000O0O0OO Python
0000000000000 0000oo0U0000o0o0ooU0oo0ooUooooooooooooO;,
Joooooooooooobobboboobbobooboboododgoooogo

tp.traverse00OOO0OO0OOO0OO0O0OOOO0OOOOOOOOOO:

int (xtraverseproc) (PyObject*self, visitprocvisit, void*arg)
0000000000000000000000 (traversal function) 0000000 0self 00O OO
0000000000000 0vVvisit OOO0O00D0DD0OD0O0O0OO0O0D0ODOODODODOOOOvisieDOO0O
0000000000000 0000000000O0000000000 agOO0OOVst0OOO
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NULLOOOOOOOOOOOOOOoOOOoOoOoOoOoooOogvissOOOOODOOOOOOOODOO
coobobooobooooooooOooOoooobboOooobooOono

tp-traverse0U00O0OO0O0O0O0OO0O0O0O0O0O PyvISIT()OOOOOOODOOOODOODOODODOODOO
00000 tp-traverse0JO0O0OOO0OO0O0OO0DO0O0O0O0COOvisizO agd00000000O00OO:

void Py VISIT (PyObject*o)
o0 NULLOOODODODO o0 agO0O0Q000 vise OOODODOOO0OO0OO0O0O0O0OO0VviseOOOOOQ
000000000000 dooooonoboOoOogn tptraversed 00O OOOOOOO
ooo:

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

Py_VISIT (self->foo0);

Py_VISIT (self->bar);

return 0O;

ooooo24000.

tp.clear 00000 inquiry 00000000 ODOOO0OOO (immutabley 0000 NULLOOODOO
gooogo

int (xinquiry) (PyObject*self)
ooo0ooo0o00000000000o0o0oOoO0ooOoOOOO00O0OODOOOODODO00O0O0O0O0OOO
000000 0U0U0000o0oo0oOoUU0U0D00oOoO0oOOOO0OL0UUUOUOOoLDoDUUOOOo
000000oo0o0o0oodooo00oooooD00oooDo00ooDoDoooooDoDo0OooD (Muoooo
Py DECREF () D00UO0OO00OO0OOOOO))WOOOOODOOOOOOOOOOOOOOOOOO
gobooboobbooboooboobooobobooobo

198 0100 DO00D00O00000O00 (objectimplementation support)
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od A

HRERE

>>> (J00000000000000000000 PythonODOOODOODOOOOODOOOODODOO
gbooooooboobobobooooooo

goobooboobbooboobbooobooboooboobboboboobbobbooboo
(000 OUODD D000 {}0D00000)0D00D000O0DO0O00O0DO00O0OD0O0OODOOOOn
OO0OOOCOO0D0O0O PythonOOOOOOOO

2to3 Python2x O 0000 Python3xOOOODDO0OOODOOOOOOOODOOOOOOOOOOOOO
0000 (raverse) 0000000000000 OODOODOOODOODOOO

2003000000000 lib2to3 0000000000000 O00O0O0ODOOOOOOOOOOOO
Tools/scripts/2to3 000000000000 2to3-reference 0000000000

abstract base class (000 00O O 0O) abstract-base-classes 0 duck-typing 000000000 hasattr ()
0000000000000 00000000 000000000000 0o0O0O0ooOoooOgd Python
O0DOO0DOO0O0O ABCsOO(collectionsOOOOOO)ODOOODOO (numbersO0OO0O0OO)
0000@GeO0000O0OO)OODOOOODO OOO0ODOOOODO eabcOOOOOODODOODDOO ABC
gobooboobooooo

argument OOO0O0OO0OOOO function(OOO method) 0000000 O00D0OOOODOOOOO

- JO0O0OOODO:000000DO0ODOUODOUODOODOODODO (O:name=)00 «+x000O
gbogoboooboobobobuoboboobobib complex () ODOOODOODOO 30 5000
goobooobo:

complex (real=3, imag=5)

complex (x+x{'real': 3, 'imag': 5})

e JO0O0:000000000O00O00OOOOOOOOOOOODOODOODOODODODODODODOD +=0O
000 iterable 000000000000 0O0O0OO0ODOOOOOOO 30500000000
oo:

complex (3, 5)
complex (* (3, 5))
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coobobooobooooboooooooooooooooooooooooooooooooboOon
OC calsOOOOOOO0OO0ODOOOOOOOOODOOOOOOOODOCOOOOOODOOOOOOO0
oooobooooboboooooooooooooooooDoog

OOOO0OFAQO ODOOOOOOODOOODOODO?0O0C0COCCOOOO

attribute (00)O0OOOOCOOOOOOOODOOOOUOOOOOOOOOOOOOOOOODOOOOO

Oo0b0b0 o000 «OO0O0O0O0OOO0O0OO0OOODODO oaOOOOO0DOOO

BDFL 0OO0OO0OOO0O0O0OOO (Benevolent Dictator For Life) 0 O O O O Python O O O O Guido van Rossum O

googon

bytes-like object (00000000 00) strO0bytearray 0 memoryview 0000 buffer protocol O

coooboooooboooobooooooooooboobooooooobooooooOooooooooobboOooon
coobobooobooooboooooooooooooooooooooooooooooooboOon
coooboooobooooobooooooooooOooboOoOooOooOoOobooOooooOoOoOoOooOboOoobOboOooon
ooo

bytecode (DOUOOUOO0O)PythonODOOODDOODOODOODOOUOOUDOOOUDOOUOODOOOOO

Python 000000 CPython DO D ODOOOOOOOODOOOOCOOOOOOODO .pycO .pyo
coooooooooOooooooDOoOoobDoOoboO0bo0oObDObOooOooOoOobOD (obooboobooo
00od0o0o0ooOo0o0oDOOo0oOoDOo0ooD)QooooUoodooUooDoooooooogoo
OO00OO0O0OOoOoOoOoOoOoOoOoOoOoOoO »0O0gg (virtual machine)’ 00000 0000 (intermediate
language)’ 00000000000 OOOCOO0ODOOODOOOOO PythonODOOOOODOOODODOO
Oo0O0OO0O0OOoO0OoOoOoO0OPythonOOOODOOOOOOOOOOOO

000000000000 disdopooo oooood

class (000)0DOO0OODOOOOOOODODOOOOOOUOOOOODOOOOOODOOOOOODOODOOOO

gobooboobbooboobooobooboobboo

classicclass (000000 O0O)object 00000 0ODO0OODOOOOUOOOOD DOOODODOO

(new-style class) 00 00000000 000000000 Python30O0ODOO0O0O0O0O

coercion (000)0DOOU0O20000000000000LD0ODO0DOOODODOUODOODOOOODOO

0000000000 b00Db00 int(3.15) 00000000000 300000 0O0ODOO 3+4.5
cooooobpoOoooooOoob @oobooooOoooboOoooo)o coobooooooboooo
OO00000C0O00D0OCOO000ODDOOOTypeError000000000OC 200000000000
00000000 coerce000O0OOODODO DOOO 3+44.50 operator.add(xcoerce (3,
4.5)) 000000000000 operator.add (3.0, 4.5 00000000ODOOOODOO
gboobo0oooobOoboboboUobooooboobDobOoUooooDOoDOobODOobDOobOo UD 3+4.500
0000000 float(3)+4.50000000000C000O00O00OODOOOODCOOO

complexnumber (000)00O00000O00000ODO0O0O0O0ODOOO0OOOOOOOOOOOOOOOO

coooooooboooooo (-10D0o0O0)bo0obooOoUboooUOoDboU0UobDbD igoooboOooo
OO0 jO000000OPythonODOOO0ODODOODOO0ODOODOUODOOODOOOOODODOODOOO
0j000000000000 3+13000 meth0OODOOO0OO0O0OO0O0OD0OO0DOOOO0O0OO cmathU
gobooboobbooboobbooobooboboobboobobobobooboobbooboo
gobooboobooooo
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contextmanager (00000000 000)withOOOOOOO __enter__() 0 _exit__() 00000
0000000000000 0000000000PEP343 0000000000

CPython pythonorg 00000000 0OPython 00000000000 OODODOOO”CPython” OO
0000000000 JythonDO TIronPython 00000000000 OO0COOO0OOO0O0OO0O0OO
ooo

decorator (00000 )000U000O00U0OOO0OOUDN ewrapper 000000000 OOUOOOOOO
Ub00000b0b0bO0Db0 classmethod() O staticmethod () ODODO

0O0000000OO00oOo0oO0O0ooogooooOo0200000000DO00DOOOn:

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

cooobooooobooooboooobooooobooooooooobooobooboOo oogon
cooooboboobooobooooboooooobooooooa

descriptor (0O00DOOO0)0000 _get_—(),-set__(), 0000 _delete__() 00DOO0OOO0OOO
0000 (mew-style) OO0 O0O0O0O0O0OOO0 ODOOCOOO0OO0OODOOOOOOOOOOOOOOOOO
0000000 00DOo000ooooU00ooo0oooouooooOoooDoOog Ooao get,set,delete
0000 «bDOODODOD0 000000000 OOOOO bPOOOOOOODOPOOLOOODOOOOO
gooooOoOoOoOoOO0OO0O0O 000000000000 00000000000 PythonOOOOO
gboboooboobob oobobooboooboboobobobobobobobobDOobo oobo
gobgooboobbooboobooobooboobbooboobbooboobo

0000000000000 0000000 descripiors 0000000000

dictionary (00)00O00DD0O0O000O0O00ODO0O0OO0O0O0O0O _hash_() 00000 _eq__() 0000
0000000000000 0000000000 PerlD0O0D0O0OO (hash)yDOOOODODOOO

dictionary view (00 0)dict.viewkeys(),dict.viewvalues (), dict.viewitems () 0000
O00O0C0O0OO0Q0ODOOO (dictionary view) 0000000000000 0000O0OO0OOOOOOOO
Joooooooooooobobbobobobooboboboboddddoooooooooooooon
O list(dictview) OOOOD0O0OO dictviewsOOOOOOOOOO

docstring 000 000000000000 OD0OOOODO0OODOOOODO0OODOOOODOOODOOOOOOO
gbobooooobobOobobobooboooob0obobooo0obOobODbD _doc_OOOOODOO
gooboooboboooboooobooo:-bboooobboboobobooobbooobboo
gbooooogoboobooboo

duck-typing 00 0000000000000 00O0O0O000O00OO0OO00OO0O0O0O0OO0OOOOOOOOOO
gbooboooooooboboboboboooooooobooboboboboboooooboobooDbo
goooboobodmogoobooobooboboboobobooobooboobbooobWooo
gooooooooobobooboobobbbboddddooooooobLb bbb oUUUUg o
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0000000000 00000000000 type() O isinstance() DO0OO0O0O00O00OO
(toooooooooooboDo oooobO0Oo booooooooOOoOooOO0)ooooOoooOoDo
hasattr () OO0 FAFPODO0O0OO0OOOOOOOOO

EAFP 000000000000 0OOOOO (easier to ask for forgiveness than permissiond 0 00000 O
O)oooooooo pythonODOODOODODOODDOO0ODDOO0ODOOODODOODODOODOOOO
goooboboobobooooooboobooboboobboobooboboobbooobooobDoboo
Uo0b00bbo0obibo0D tryO0OD00O except OO ooonooooboobooobDOO
gocOoOoOoOoOoOoOoOoUoOoOoOoDOOL BYLOOOOOOOOoooooog

expression (0)0 00000000000 O0O0ODOODO (apieceofsyntax). 0000000000000
gobobooooboboboooobobooobo boboobobobobobobo0 Oobboobo
OODO0OOPythonOODOOOOOOODOUOOOOOODOODOODODOOD print0 i£f00000
OO00000000 (statement) OO0O0O00O0OOOO0DOOOODOOOO

extensionmodule (0OO0O00O00)CUOC++00000000O00O0OOPythond CAPITO OO O Python
gbooooooobooboboboooo

fileobject (DODODOOOO0OODOO)O0OO0O00D0D0OOOODOODOOO API(read() O write() 0000
ooooo0)0oooooOU0o0UUo0LODO0DO0U0U0000OO0OO0OoU0OODOOOODOODODOOODOOD
oo0o0o0o0O0O0O0O0O0O0O0O0OO0O0O0O0O0OOOOOOOOOOOOOOO (@QOOOOOOOO0OO0
00000000 bOO0o00oooO0o0oo0oOobOO)yODOoOoOoOoOoDODoOOoOoOoDobOOoOooDDODoOoOoOoooooao
file-like objects O streams 00000000

000000000000 3000000000:00000000000000000000OO0O
gboooooobooboboboboooboob0 oobooboobOob0obOob iooboboOoOoooDbDO
goboob oobuoopbooboobboobodbbU open() ODDOODOODDOO

file-like object file object 0O OO OO

finder 000000 loader 0000000000 findmodule() 0000000000 OODOOOODO
oooOoooocooOoODOODO PEP302000000000OO

floordivision 0000000000000 00O00OOfoordivisionOOOO //0000000 11 // 4
020000 floatO truedivisionO0 OO 2.750000000 (-11) // 40 -2.750 0000
000000 -3000000000000000 PEP238000000000OO0

00 (o)oooOooOoDOoO0ooUOOUODbDObOOo0OCUObOOoOooOUODUbOD ODODOODRUODOOD
O000000000000000000000 000000000function0000000000O

_future.. 0U0O0O0OO0OO0OOOO0OOOUOOOOOOOOODOOOOUOOUOOOOOOOOOOOOO
ooooooobooobooooobo 117400000 2000000000000000O0O0O0O0O0OO

from _ future  import division

O0O0O0 0D0OO0O0D (true division) 00000 0O0OCDO 11/40 2.75000000000
_future__ 000000 mport 0000000000 DOODODOOOUOOODOOOOODODO
goboobobooboobobooobooboobboon
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>>> import _ future
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (000000000 0)0000000000000O000O0O0OOODOOOOPython
gboboooooooboobobobobooooooooobobobobobobooooooooDo
gobgobogo

generator A function which returns an iterator. It looks like a normal function except that it contains yield
statements for producing a series of values usable in a for-loop or that can be retrieved one at a time with
the next () function. Each yield temporarily suspends processing, remembering the location execution
state (including local variables and pending try-statements). When the generator resumes, it picks up where

it left off (in contrast to functions which start fresh on every invocation).

generator expression (000000 0)000000O0000O0O0O0OO0ODO0OOO0OOOOOOOOOO for
0000000000000 if000000000000000000000O000O0000O000
ooooooooooooo:

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

GIL  global interpreter lock D0 00000000

globalinterpreterlock (0000000000000 O)CPyhon 00D 000000 OODODOOOOO
Python 0000000 (bytecodey 00D ODDOOOO0OO0OODOOOOOODOOOOOOOOOOOO
0000 (dict0D00O0OO00OO0ODODOOO)DODODOODOOOOOOOODOODOODOOODOOOO0
O0O00ooooooo CpythonODOOODOOODOOOOODOOOOOODOODOOOODOOOOO
ooboobooboboobooboboobooboboooboobDbooDboobbooobooboo
googad

coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
oooooo GILOooooooooooogoooooogoorvooooooooo GglILoooog
oooon

000000000000 007”00000000@00000000000000000000O)0O
gboooooooooboboboboboooboobooboobobobobobobooooooooDo
goobooboobbooboobbooobooboooboobboboboobbobobooboo
goooooooooo

hashable (00000 O0)000000 00000 O0ODOO0D0OO0OOOO0OOCOOODOOOOOOOOOOO
(-chash__() OOODOOOH)ODOOOOOODDOOOOOOO (ccegq-() 0 cccmp__() OOODO
00)OoOoOooOOoOO oDUOooOOooOooOooOooOooOooOooDODOoDOooDOooDOooooooDoon
oood

goobooboobboobooboboooboobooboboobboboboobboobbooboo
gbooooooboobobobooooon

Python 000000000000 COODO0OOODOOOODO0OOODOODOOOODOOOO
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O{@oooooooo)obooooooooooooooOooooOooOoOoooOoOoOoOooooboOon
ooooooooooooOooO0oOooOoo0oOooOoboO0oooOoooooOoOoOoDOoOoOo @oooOono)ynoo
oooD id() ooooogoo

IDLE Python OO OO OO0 (Integrated DeveLopment Environment) 0 0 O IDLE O Python 0000000

gobooboobbooboobboobuoobboobooobo

immutable (COO0OU0O0)0000000OO0O0OUOO0OOUOOOOOOOODOOOOOUOOOOOO

gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
goooboboobooboooboobbooboboobboobooboobboOooboobDoboo
gooboobooobobooboobbooboobbooboobbooboobbooboo

integer division (000O0)00000000000O0OO0OO0OOOOOOO 11/400000 2.75000

02000000000000000 (floordivision) 00000000 0000000000 00O0OO
ooo@oooooooOoooon0)boo0ooooooOo oODOO0O00000000 (fleat OO
O00)0OODOOOOOO0 000000000000 000000 (BOO4 (coerciony00)d 0000
ooooooooooooooooooooOoOOcOOOoO0 ObOobooooooooooooooo /7
oooo ,/00000C0C0OCOOOCOOCDOOODOODODO _fuwre._O0OOOOOODOOO

importing 00000000 PythonOODOODOOOODOOD PythonOOODODOODOOOODOODOODO

importer 00000000000 D0O0OO0ODOOOO finderO loader 000000000000O00O0O

interactive (0O00)Python0OODOO0OOOOO0OODOODOODOOOOOODOODOODOODODOOO

goboobbooboobboobboobbU0 pythonOdoboooboobooobOoOoLO
(COOU0DOoOoOUODOODOUOOoO PythonDOOOUODOODOOODOOOOOOODOODOOCOO)
gooooooooobobobobooooogooooooooobooboobobobbbbboooboooooooo
(help(x) ODOOOODOOOOO)ODOOODOOODOOOO

interpreted Python 00 0000000000000 O00O0OOOODOOOOOOOOOO(@MOOOOO

oooooooooooooooooooooboo)0oooooObooO0O0oOooooooOoOO0ob0ObOO0on
coooooooboooooboooooooooooboOoOoobooOoobooOooooOoOoOoOooOoOoobboOoon
ooooooooobooooooooooooobobooooooooooooobooooooOooDbbOooon
OoOOOOOOOOOOOOOObOOOOOOO0Ogg (gnteractiveyDO0OOOOOOOO

iterable (000000000 O0)00000000O00O0O0OOO0O0OO0OOO0OO0OOOOOOOOOOOOOO

(list,str,tuple0000)000CODOOO0OODO dictO fileODOOOOODOOODOODODO
00 0000 _diter_() O _getitem_ () J0O0O0O0O0OO0OOO0OO0OODOOOOODOOOOO
000O00000000oooD for00OOCOO0OOOUUOOUOODODOODDO (DOU:0OD000O0OOOOOO
00000o0ooD0oooooooDoooooO)yDoooooOod (zip(),map(),..) 000000
O000O00000oooooOoO0OO0O0Odd iter() O0DO0O0O0DOOODODO ODODODOOOOOOOO
000000000 oOo0o0O00U00o0oDoOooOU0U0U0D0DOOOO0O0 DUDUODOoDoOOOOOO
Jodddono iter() UOODODDODD DODODOOOODOOOOOODOODOODOODODODODOODOO for
goooOooOoOoOOoOODODOOO0O00000000O000O000OD0OOOOOOOOLOOOOOO
O (iterator) 00000 (sequence), 000000000 (generator) 0000000000

iterator (000O00)0000O00O0O0O0OODO0OOODODOOOOOOODOD next() DO0DOODODOO

gboooboooboobuooboobuoobuoobuoobuobbUobbOubbg stopIteration
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oobobooobooboooodoooooobooooboooo0o0oooboonOn next() OOO
0000 stopIterationO0 000000000000 O0O0O0OOOOO0OO0OCOCOOOOOO
_iter () OO0000OCOO00DODODOOO0OOOOCOOOOOOD terable0000CO0O00O0OO
oooooooooooooooooDoOOOOCOOOO0OO0O00o0oO0ooo0ooOo0o0n0 (1ist0000)
O0000o0O0o0boO00oboOO0n iter() D0OOO0OOO0OOOOOOOODO forOobooboobDOO
cobobobooboboboooooooooobooboboobobooooooooobOoboOobOan
coobobooobooooobooooooooooOoocoOoobooOooobooOooooOoOoOooOooOooOooboboOooon
oooo

000000 wypeiter DO OODOO

key function (00DO0D0)0000000OO0OOOO0OO0OOOOOOOOOOODODOOOOOODOOOODOO

0000000 (callabley DOOOO0OO locale.strxfrm() D0000O0O000O0O0O0CDOOO
gbooooooobobobobooooooogon

PythonOOOODOOOOODOCOOODODOOOODOOOODOOOODOOOOODDOOOODOOO
O0o00oo0ooooooooooooooododfod min(),max (), sorted(), list.sort (),
heapg.nsmallest (), heapg.nlargest (), itertools.groupby () OO0

0000000000000 00000D000DD str.lower() DO0DOOODOOODOOODOOOO
gbobooboooboobobobooboboob0 b0ob0lampda 00000 lambda r:  (r[07,
r(2]) 0000000000 0O0ODO0OODODO0OO0ODOO0ODOO0ODOO operatorddnoogon
attrgetter (), itemgetter (), methodcaller () U0OOODOOOODOODODOOODOOOOO
0000000000000 000D00D0O SoettingHOWTOO DO OO ODOOOOO

keyword argument OO0 O0OO0OOOOOO

lambda (CO0)OOO0OOOOO0OO0O0ODO0OO0ODO0O0OOUOOOOOOOOOOO 1000 (expression)O

0000000000000 000 lambda [parameters]: expressionO0O0O

LBYL OOO0OO0OO0OOO (lookbeforeyouleap)Dl 000D OOD00O0O0DOOOD0ODO0OOOOOOOOOOD

list

O00O0O0O0000000000 (pre-condition) 00000000 EAFPOOOOOOOODODODO if
oooooooobboooooooooon

oo0oooooOooOoU0oooOUOLBYLOOOOOO »oor0doroorobooogoooooo
oooobopobbbbO0ddgdif key in mapping: return mappinglkey] DOOO0O
00000000000 00D0O0O0O000 mapping00 keyOOOODODOODOOODOOOOOOOO
000000 EAFPOO0DOOOOOOOODODOODOO

OOoO0)PythonOOOOOOODODOODO (sequenceyD00DOODOOOOOOOOOOOOOODOO
goooOoOoOoO0O0O0000 (aray)D0O0O0ODOODOOODOOODOODOOMDODOO

listcomprehension (QO0O00OO0OO0)00OO0OOO0OUOD0ODODO0DOODOOOUOOUDOODODOOOOOOO

gboooboooooooo oobobuobO0oDbO0DbO0 result = ["0x%02x" % x for x in
range (256) if x $ 2 == 0] 00000 000255000000 160000 (0x.)OOODO
gobboobobbooobbioo if0000000000 1i£0000000 range(256) 0DOO
goooooogogo

loader 00000000000 0O00O0OOOO loadmodule() 0000000000000 ODOOOO
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gooOoOoOooooOoOo PEP320000O0O0ODOOO
magic method special method D00 00000000

mapping (00 0O000O0O00)000000000O000O00000O00O00O0 Mapping O
MutableMapping 0 0000000 0000000000000 0O00O0O 0000 dict,

collections.defaultdict, collections.OrderedDict, collections.Counter OO
oooooo

metaclass (000O00)00000000000O00O0OOOOO0OOOOOOOOOODOOOOOOOD
O0000o00oOoo00oooO0oOoo300g0oooogooo00ooobDoooooogooDooOooo
ooooooooooooooo(@o:oo0o0o0)000o0o0ooooOoooOO0O0OO0OOPython O
gbooooooooobooboboboboooboooobooboboboboboboobooooDo
goooooooooobobobooodoooobbbobbobbbbobboboo00oooUoU o
gboooboooooooobobobobooboooobooooooboboboboboooooboobooDo
gobooboobboobooboobbooboobbooboon

OO0 metaclasses 0 OO0 0O0O0O0O0O

method (0000)0000000000000O0O00ODO0OO0O0O0O0OOOOO0OO0OOOOOOOOOOOO
OO000O0O000oOoO0o0DOoOO00DbOO0o0DoOoOo0OoO (argumenyd00OOOOODOO(@MOOOO
0000 self 000000 OO0 0 O0O0O000O0ODOODOOODODOOODOOOODO

method resolutionorder (0000000 0)000O000O00O0CO0O0O0O0OOO0OO0OOOO0OOOO0O23
OO0 PythonODDOODOOOOOOODOOOOOOOOOOOOOOO The Python 2.3 Method
ResolutionOrder 00 OO0 O0O0O0O0O0O

0oDoo0 (@oooo)pythonO0O0OO00ODOODODOOOODOOOODODOOODOOOOOOO
Python 000000000 COCOOOOOOOODODOOOOOO importing000000QO Python OO
goboooo

O0oobOooooooooono
MRO method resolution order 00000000 ODO

mutable (0O0O0OCOO0O)0U000000OO0O00OO0OO0O0ODO id() D00DO0DUOODOOOOOUOOOOOOO
000000 (mmutableyDO0OO0O0000000O

namedtuple (00000O00)0000000000000000000O000O0O00O000000O0O0
O0000000 (0000 time.localtime() J000O0000O0O0000O00000O yearO
0t[0]00000000000000000O¢t.tmyear10000000000000000C
0oo0oo)o

0000000000 time.struct_time 0000000000000 O0OOOOOOOO
gobooboooobbiO0o0o0oobbbo0ob0obbibOd collections.namedtuple() U
oo0o0o0oo0ooooooo0oO000o0ooooO0O0000ooDoooooOOo00ooDooooOoD
Employee (name="'jones', title='programmer') 000000000 OOOO0O (self-
documenting representation) D 0 0 0000000000

namespace (J000)0000000O0O0QOODOOD OOOOOOOODODODOOOOODOODO OO
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ocoooooooooooooooooooboooooooo(@oooon)oboooooooboooo
00000000000 D O0b0D000 _builtin_.open() O os.open() UODOOODODOOO
0000 000o00ooo0oooooo0ooo0ooooo0oDoo0oooooooDoooooooO o
0000d0doooobobobObObObO0O0 0000 random.seed (), itertools.izip() OOODOO
O0000D00D00D0000 randomJOOD0OO0O itertools0000O0OOOODOODODODOO
oooooooo

nestedscope (00 UD0O0UOD0OO0OOD0O)000O0UOOUOOUOODUOOUOODUD DUDOOUOOUOO
gbooboooooooboboboboboooooooobooboboboboboooooboobooDbo
gobooboobbooboobboooboobooboboobobobobooboobbooboo
goooboobooooooooboobobbooooobobb b bbb bbbboUoo
gbooobooooooobooboboboobooobooooboobobobobobobooooooooDo
gooo

new-styleclass (0000000 0)object 00DO0O0O0DO0O0O0OO0OOOUDOODOOOOO list
O dict 0O0O0O0OOO0OOODOODODODODO _slots__(), 000000 0OOODOODO
__getattribute__() OOOOO PythonODODOOODOOODOOOOOOOOODOOODDOO

00000000 nnewstyleODOOOOOOOOO

object (DD UUOUO)ODDO(UUOUOD)0D0DODOODUOUUUOOD(@M@OODO)OODODODODOODOOOOODOO
O0000000000 (mew-styleclass) 0000000000000

package (00 000)000000000000O0OO0OO0O0O00O00O0O0O0O0O0O0O moduleO00O0O0OO
000000000000 _path._ 00000 PythonOOOOOOOOQ

parameter (0OO0)0O00OO0O0O term:0 O <function> (O term:0 0 O 0O <method>) 00000000
0000000 000od0oo0ooooo4000000:

e DOODODOODOO:ODOODDOODDUbODLDOODDOODLOODDOODLOODODOODLD
0000000dddfood bar 0000000000000 OOOOOO:

def func(foo, bar=None) :

- JO0OO0:00C0C0DOCOOD0OOOO0O0O0OUOOOOOOOOPythonOODOOOOOOODODODODO
oobOoO00ooOoOoOoOoOoOoO0O0oDOoO00bOOoO00ODO0O0oDOOoOoOO @»:-abs())yboOooooO

e JOU0DOD:(O00DO00ODOUDDUDDUDDOUODOODOO)0D0DDODODDODOODOOODDO
gooobooboboooooboboooobobOob args000DbODOO0OOOD x0O0O0OO
gboobobooao:

def func(xargs, =**kwargs):

- 0JOO0O0ODOOODO:(OOOOO0O0O0OO0O0OO0O0OOO0OOOOOOOOOOOOO0)0DODB0ODOO
00oooooo0o0o00ooooooo00oooooooo0o0oooonn kwargsOO OO
goobobOo »~000000b00O00O0obooon

gooboobooboboobooboboooboobboooboobboboboobbobDbooboo
oogd
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argument OFAQOD 00 0000000000000 0function 0000000000

PEP Python Enhancement Proposal JPEP O OPython 00 000000000000 OO0OOOOOO
Python 0000 O0OCOO0O0O0O0ODOCOOOOODOOOOO0OODOOCOOPEPOOCOOOOODODODOOOO
go0ooooOoooooooo (wo)boooooooo

PEPOO00O0OO0OO0O0O0DOOOO0OOOODOOOO0OO000O00O000 PythonOOOOOOOODOO
Oo000o0Ooo0O0ooOoO00ooOOooOoO0ooOooO0o0ooOCcO00PEPOOOOOOOOOOOODOOOO
ooobooooobooooooboooooooobbooooooo

PEP1O00O0OOOODOOO
gobo oooooooooboooo

Python 3000 Python3.x 00 0000000000000 00OMPython3 0000000000000 0O0
gooooo)y’py3k’0000O0OO0OOOOOODOO

Pythonic 00000000000 00000D0O000O0O000O0Python00 000000000 ODOO
00000000000 ooOdPbPython0O0 000000 OOOO forO00O0O0OQOOOOOOOOOO
0000000000000 0d000D000o0oDo0o0oDo0oooodPythonODdOOOOOO
gbooooooboobobobooooooog:

for i in range(len(food)):

print food[i]

0000000000 PythonicOOODO:

for piece in food:

print piece

referencecount (00 00O00)00000000O0000O0DOOOOOOOOOOOOOOOOOOOOO
O0000000DooO0o0o000oooooooOO PythonOOOOOOOOOOODODOO CPython
gbobooobobOobo sysObOobgooboooboboboobooboobooboobobooobo
JO00d getrefcount () DO0OOOOOOOOO

_Slots.. DOO0OO0OO00OO0O0O (new-styleclassy D0 0000000000000 D0OO0DO0OOOOOOOOO
ggooboooboboooobbooobbbooobob boobbbooobbboobobb oo
goboobgoobobooobooboobooboobooobooboobobobobobboobD oobOobDbo
gooboboooooooobobboooooobbbbbooooob bbbooooobbboboooo
gboooooooooobogoo

sequence (0 0DO0DODO)0OOO0OODO _getitem__() 00000000000 OOOOODOOOODO
OO0 0O00D0OO0 len() OD0ODOOOOOCODOOODOOOOOOO (terableyD00 ODOOOOOO
Jogddblist,str,tuple,unicodeJU00O0OMONO dictl __getitem _() O __len__()
O00OO0COOO0O0OO0 000ooooooooog GgmmutableyDOODOODODOODOOOOOOOOOO
000 (mapping) 0000000000 OOOOOOOOO

slice (D00D0D0)OODOOOOODOODO (sequencey000000ODO0ODO0O0OD ODO0ODOODOOOODO [
CoboooobOoobObo0oboo0o0obOOoObOOb0O0 0000 variablename([1:3:5]1 000 000
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OO0 sliceO000O0OO0OOOOOOOODOODDOO(@MOOOOOOOOODODOOO __getslice__()
0 __setslice__() OOO0OOOOO)

specialmethod (00DOO0O0)000O00O0O0OODO0DO0OO0O0OO0OOOOOOO PythonOODOODOOODOO
gooooooOoOoOoOOOOOOODOO0O0OO0OO0OOOOOOOOOODOOOOOO 200000000
0000000000000 specialnames 1000000000

statement (0)O0O0O0O0OCOO (@COOO”O0C0O00”)O0OO0O0O00O0OOOCCO OCOOOOOOOOCOOO
OO000000D00O0000000 if0OwhiledfordOonooOon

struct sequence A tuple with named elements. Struct sequences expose an interface similiar to named tuple in
that elements can be accessed either by index or as an attribute. However, they do not have any of the named
tuple methods like _make () or _asdict (). Examples of struct sequences include sys.float_info

and the return value of os.stat ().

triple-quoted string (D0 O00OU0OOOO0)3000000000000 ()UO0OLDOLOUOOOOC)OOOO
ooogooooo(@o)oooooooooooooooOoooooooooooooooooOoo
ooooooool1oo2000000000000O0O00O0O0O0C0COCOOOOOOO0O00O0O00O0O
goo()boooooOo0ooODOOo0oO000bO000DO0oO0DOO0OO0DODODOO0DODODOO0DDOOOD
cooooooo

| @O)Python ODODODOODDOODOODOODOODODDOODOODOODOODOODOOOOODOOO
Ub0o0ob0oo0obobob0ob0oU0bd _class__O000OD0O0O0ODOODtype(ob]) OODOO
goboooo

universalnewlines OO0O0O00OCO0OO0OOCOO0OOOO0ODOOCOO0ODOOOOOOOOOOODOOO:UnixOOO
00 "\n'OWindows D00 '\r\n'000 Macintosh D00 "\r'0000000000000 PEP
2780 PEP 3116 0000 str.splitlines() DOOOOODOODOO

virtual environment DO000000000000000000O0O00O0OO0O0OO0O PythonOOOOOOO
0000000000000 0ooooo00Od PpythonOOOOOOOOOODOOODOOOODOO
Python 000 O00000000000000O0O0O0O0O0O0O0OO

virtual machine (COO0OO0)000000O0O0DO0OO0ODOOOO0DOO0ODOOOOOOO PythonODODOOODO
OO0000C0O0D0O0OO00O0O0OO0O0O0OOOoOODooOng (bytecodeybooooogd

Zen of Python (Python 00 0)Python 0000 000000000000 OPythonOD0OODODOODDOOO
OoOoOOoOOOOO0OO0OO0O0O00000 ’import this”O0O0000O0O0O0O0CCOOCOO
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Joboooobobooddd

0000000000 PythonOD 0000000 DOOO0DOOODODDO OO00ODDOODODOOOO Sphinx
000000 reStructuredText 000000000000 O00O0O0O

0000000000000 0oDooodoOPython 000000 DO00O0OOOOOOOODOOOODOOO
0000000000000 000O00D0O0O0OUO0O0D reporting-bugs 0000000000 DOOOOOO
gopooooooooo!

gooood:

e Fred L. Drake, Jr., 000000 Python 000000000000 DOO0O0OO0OODOOOOOODOOO
gooooo

e Docutils 0 00O DOO. reStructuredText O docutils DO O D OO0OOO0ODOOOOOO

* Fredrik Lundh O Alternative Python Reference 00000000 Sphinx OO OOOO0OOOOOOOOO

B.1 PythonO OO OO0 OO0

000000 PythonOOOPythonOOOODOOOOOOO PythonOODOOOODOOOOODOOODOOO
00000000000 Misc/ACKSOOOOOOOOOOODOOOOOOO0O000000000o0o0o0oa0
goooooo

Python 00000 OD0OOUO0OOOOCODOOO0OOODO0ODOODOOUODOOOODOODOODDODUODOOOO
ooo-ooooo!


http://sphinx-doc.org/
http://docutils.sourceforge.net/rst.html
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Python 0 19900 000000000000 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/ 0 0O)
O GuidovanRossum OO0 OO0 ABCOOOOOOOOOOOOOODOOODOOODODOOODOOOODOOd

O PythonOOOODOO0OOOO GuidoOOOODO PythonOOOOOODOOOODODOOO

199500 Guido OOOO0OODOO0OOO0OO0OOODOO Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.vaus/ 0 0) 0 Python 00 0000000000000 O0OOOOOOOOOOOOO

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen Python-

Labs team. In October of the same year, the PythonLabs team moved to Digital Creations (now Zope Corporation;

see https://www.zope.org/). In 2001, the Python Software Foundation (PSF, see https://www.python.org/pst/) was

formed, a non-profit organization created specifically to own Python-related Intellectual Property. Zope Corpora-

tion is a sponsoring member of the PSF.

Python 0O 0ODOOUOODOODOOOOODO(ODOOOOOODOD https://opensource.org/ 0O O0OOOO
O)OOooOoOOQOODODOoUODOoOooOOoOoooDOoOo pythonOOOODO GPLOOOOODOOOD;O000O
Joooooooooooooooon

oooo ooo ooo oo GPLOO
09.0-12 | n/a 1991-1995 | CWI yes
1.3-152 |12 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.12 2002 PSF yes
2200 2.1.1 2001-00 | PSF yes



https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org/
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O0: OGPLOOODODOODOOOOPythonD GPLOOOOOOOOOCOOO0O0OOOOCOOPythonO
gooooooooGepPLO0O00oOoOoOoOoO0OoOoOOOO00O0oDODOO00DO0ODODOOODODOOOO
o0o00ooGPLOOOOO0OOOO0OOOOGPLOOOOOOOOODODOOO0DODOOOOO PythonO OO
gobbooobooooooooobooobooboOoobobooooboooo

GudoOUODOOOOODDOOODDOUODOOOODODOOOODODDODOUODOOUOOOOOODODDODOODOOOO

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

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 2.7.17

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

2.7.17 software in source or binary form and its associated.

—~documentation.

2. Subject to the terms and conditions of this License Agreement, PSF.
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 2.7.17 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright ~"c2”"a9 2001-2019 Python Software.
—Foundation; All Rights

Reserved" are retained in Python 2.7.17 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 2.7.17 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
2.7.17.
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4. PSF is making Python 2.7.17 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS 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 2.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.7.17

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—~RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.7.17, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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 2.7.17, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 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").

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

(Jooooooo)
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(Cooooooooo)

to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS 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.

4. 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.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, 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 c2”"a9 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,

Jooooooo)
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Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

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

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

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS 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 THEREOEF.

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, including 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.
Notwithstanding 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.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright ""c2”7a9 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

prior permission.

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

c30U0Uioooouopoouoooooooooooon

000000 PythonOOOOO0O0O0DOOODOOOO0OO0OODOOOOOOOOODOOCOOOOOOOO
goboooboooooboooooobooo

C31 0000000000 (Mersenne Twister)

_random 000 0O O O O http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html O O O
00o0o0o0oO0oU0oO0oOoUo0oO0oUO0oO0OULO0Oo00O0Oo0o0DLOU0OoO0ooDOUOoOoooUoO
gooog:

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.

(ooooooo)
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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,
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.sci.hiroshima-u.ac.jp/ m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.Jjp (remove space)

C32 0000

socket 0O0DOOOOO WIDEOOODOODO http://www.wide.ad.jp/. OO O0O0O0D0OOOCOO0OOOOOCOO
00000 getaddrinfo() OO0 getnameinfo () UO0OOODOOODO:

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
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 PROJECT 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)

(ooooooo)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,

STRICT

LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

ouT

c33 00000noouoon

fpectlOOOOODOOOOOOOOOOOOODOOOOOO:

\

Copyright (c) 1996.
The Regents of the University of California.

All rights reserved.

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

copies of the supporting documentation for such software.

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

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its 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 its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product

endorsement purposes.

C34 MD5 000000000000 0OOOO0

mds00000000000000000O000000d:
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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:

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 1lpd Removed support for non-ANSI compilers; removed
references to Ghostscript; clarified derivation from RFC 1321;
now handles byte order either statically or dynamically.

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

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

1999-05-03 1lpd Original version.

c35 00o0o0o0oooood

asynchat 00000D0 asyncoreJ00000000O00O0OOOODO:

Copyright 1996 by Sam Rushing
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All Rights Reserved

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

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
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 O 0 I

CookieUUDOOODOODDOOODOODO:

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.

C3.7 00000

trace0000O0O0O0O0O0O0O0OOO0OO:
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portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.

C.3.8 UUencode 0 0 0 UUdecode O [0

wwOO0O0O00O0O000O000O0C0O000:

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:
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— 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

C39 XMLOODOOODODOOUOOOOO

xmlrpclib00000000000O00O00O00OO:

The XML-RPC client interface is

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

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

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

prior permission.

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

C.3.10 test epoll

testepoll UOOOOODOOODOOO:

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

(ooooooo)
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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.3.11 Select kqueue

select 0 kqueve 0000000000 DOOO0OODOOODOOOODO:

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

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " "AS IS'' AND

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

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

C.3.12 strtod U 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:
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/************************************‘k***************************
*

* 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
* 1s 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**************************/

C.3.13 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and Mac OS X installers for Python may include a copy of
the OpenSSL libraries, so we include a copy of the OpenSSL license here:

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-coref@openssl.org.

OpenSSL License

/% ==== ==== S

* 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

(ooooooo)
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* 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 us
* endorse or promote products derived from this software without

* prior written permission. For written permission, please contact
* openssl-core@openssl.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,

* 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.

ed to

* 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.

(ooooooo)

C3. 000000000000 oOooooooooooo

227




The Python/C API, 0000 2.7.17

(Cooooooooo)

« 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 Jjust 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)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

«* 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. 1IN 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. 1i.e. this code cannot simply be
*+ copied and put under another distribution licence

% [including the GNU Public Licence.]

*/
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C.3.14 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
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.15 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,

(ooooooo)
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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.3.16 zlib

The z1ib extension is built using an included copy of the zlib sources if 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
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

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

Jean—-loup Gailly Mark Adler

jlouplgzip.org madler@alumni.caltech.edu

230 OO0 C oOoooooon




00 D

Copyright

Python and this documentation is:

Copyright 2001-2019 Python Software Foundation. All rights reserved.

Copyright 2000 BeOpen.com. All rights reserved.

Copyright 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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Py_-InitModule4 (COODO), 166
Py_-IsInitialized(COO0O), 141
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Py_TPFLAGS_HAVE.GC(ODODODOO), 182
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PyBuffer_FromObject (COODO), 109
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PyByteArray GET_SIZE(COODO),83
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PyCodec.Decoder (COOO), 51
PyCodec-Encode (CODO0O), 50
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PyComplex_FromDoubles (COOD), 81
PyComplex_ImagAsDouble (CO0OO), 81
PyComplex_RealAsDouble (COO0O), 81
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PyDictProxy New (COUODO), 115
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PyErr PrintEx (COOO), 21
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00o),24
PyErr_SetInterrupt (CO0ODO), 26
PyErr_SetNone (CO0OO), 23
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PyErr_SetString(CO0OO),23
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PyErrWarn(COOD),25
PyErrWarnEx (CO0ODO),25
PyErr WarnExplicit(CODODO),25
PyErr_WarnPy3k (CODODO),25
PyErr_WriteUnraisable (COOD),26
PyEval_AcquireLock (CODOO), 152
PyEval_AcquireLock (), 141
PyEval_AcquireThread (CO0ODO), 151
PyEval EvalCode (COODO), 16
PyEval_EvalCodeEx (COODO), 16
PyEval_EvalFrame (CO0O0O), 16
PyEval EvalFrameEx (CODODO), 16
PyEval GetBuiltins(CODOO),49
PyEval GetCallStats (COO0O), 156
PyEval_GetFrame (CODODO), 50
PyEval_GetFuncDesc (CODODO), 50
PyEval_GetFuncName (CODODO), 50
PyEval_GetGlobals (COODO), 49
PyEval_GetLocals (COONO),49
PyEval_GetRestricted(CODOO),50
PyEval_InitThreads (COO0O), 148
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PyEval ReInitThreads (CO0OO), 149
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PyEval_ReleaseThread (COOO), 151
PyEval_ReleaseThread (), 148
PyEval_RestoreThread (CO0OO), 149
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PyEval_SaveThread (COO0O), 149
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PyEval_SetTrace (COOO), 156
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PyExc_BaseException, 28
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PyExc._EOFError, 28
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PyExc_FutureWarning, 30
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PyExc_ImportError, 28
PyExc_-ImportWarning, 30
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PyExc_IOError, 28
PyExc_KeyboardInterrupt, 28
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PyExc_OSError, 28
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PyExc_SystemExit, 28
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PyExc_.UnboundLocalError, 28
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PyExc_UnicodeEncodeError, 28
PyExc.UnicodeError, 28
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PyExc.UnicodeWarning, 30
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PyExc_WindowsError, 28
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PyFile DecUseCount (CO0OO), 122
PyFile FromFile (COOO), 122
PyFile FromString (COOO), 122
PyFile GetLine (COODO), 123
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PyFile Name (COOO), 123
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PyFile_SetEncoding (CO0O0O), 123
PyFile_SetEncodingAndErrors (COODO), 123
PyFile_SoftSpace(CO0O0), 123
PyFile_Type (COOO), 121
PyFileWriteObject (CODOO), 123
PyFileWriteString(COOO), 123
PyFileObject (COOOOO), 121
PyFloat_AS_DOUBLE (COODO),79
PyFloat.AsDouble(CODODO),79
PyFloat_AsReprString(CO0OO), 80
PyFloat.AsString(CODODO), 80
PyFloat-Check (COOO), 79
PyFloat_-CheckExact (CODOO),79
PyFloat.ClearFreelList (COOD),79
PyFloat_FromDouble (CODOO),79
PyFloat.FromString(CODOO),79
PyFloat_GetInfo (COOO), 79
PyFloat_-GetMax (CODOO),79
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PyFloat.Type(CODODO),78
PyFloatObject (CODOODODNO),78
PyFrame_GetLineNumber (COODO), 50
PyFrozenSet_Check (COODO), 137
PyFrozenSet_CheckExact (COOO), 137
PyFrozenSet New (COOO), 138
PyFrozenSet_Type (CO0O0O), 137
PyFunction_Check (COO0O), 119
PyFunction-GetClosure (COOD), 120
PyFunction_GetCode (CO0OO), 120
PyFunction_-GetDefaults (COOO), 120
PyFunction_GetGlobals (COODO), 120
PyFunction_-GetModule (COOO), 120
PyFunctionNew (COO0O), 119
PyFunction_-SetClosure (COODO), 120
PyFunction_-SetDefaults (COOO), 120
PyFunction_-Type (COO0O), 119
PyFunctionObject (COOOOO), 119
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PyGILState_Release (COODO), 149
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PyImport_GetMagicNumber (CO0O0O), 35
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PyImport_ImportFrozenModule (CODODN), 36
PyImport_ImportModule (COODO), 33
PyImport_ImportModuleEx (COOD), 34
PyImport_ImportModuleLevel (CODODO), 34
PyImport_ImportModuleNoBlock (COOO), 33
PyImport_ReloadModule (COOD), 34
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PyInstanceNew (COOD), 119
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PyInstance_Type(COODO), 119
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PyInt_AsSsize_t (CODODO), 74
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PyInt_AsUnsignedLongMask (COOO), 74
PyInt_Check (COOO), 73
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PyInt_FromLong (CODODO), 74
PyInt_FromSize_t (COODO), 74
PyInt_FromSsize t (CODODO), 74
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PyInt_GetMax (COODO), 74

PyInt_Type (COOD),73
PyInterpreterState (COOO0OO), 148
PyInterpreterState_Clear (COOD), 150
PyInterpreterState.Delete (COOD), 151
PyInterpreterState_Head (COODO), 156
PyInterpreterStateNew (CO0OO), 150
PyInterpreterState Next (COODO), 156
PyInterpreterState_.ThreadHead (COODO), 157
PyIntObject (COOOODO),73
PyIter_Check (COOD),67
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PyList Append (COOO), 114

PyList AsTuple(COODO), 115
PyList_Check (CODODO), 113
PyList_CheckExact (COOO), 113
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PyList GetItem(COOO), 113
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PyList GetSlice(COUOO), 114
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PyList_Type (COOO), 113
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PyLong-AsUnsignedLong (COODN),77
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PyLong_FromUnsignedLong (COO0O), 76
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PyMapping_Check (CO0O0O), 66
PyMappingDelItem(COODO), 66
PyMapping.DelItemString (COODO), 66
PyMapping-GetItemString (COODO), 67
PyMapping-HasKey (COOO), 66
PyMapping_-HasKeyString (COOO), 66
PyMapping-Items (COOO), 66
PyMapping_Keys (COOO), 66
PyMapping-Length(CO0O0O), 66
PyMapping_SetItemString (CODODO), 67
PyMapping-Size (CODODO), 66
PyMapping-Values (CO0OO), 66
PyMappingMethods (COOOOO), 193
PyMappingMethods.mp-ass_subscript (COOOOO0O),
193
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PyMappingMethods.mp_subscript (COOOO0O0O), 193
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PyMarshal_ReadObjectFromFile (COOO), 38
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PyMarshal_ReadShortFromFile (CO0O0O), 38
PyMarshal WriteLongToFile (CODODO),37
PyMarshal WriteObjectToFile(CODODO),37
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PyMem Del (COOO), 161
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PyMemMalloc (COOO), 160
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PyMem Resize (CODODO), 161
PyMemberDef (CODOODODO), 170
PyMemoryView_Check (CO0OO), 108
PyMemoryView FromBuffer (CO0OD), 108
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PyObject AsCharBuffer (COOD), 68
PyObject_AsFileDescriptor (CO0ODO), 58
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PyRun_SimpleFileExFlags (COOD), 14
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PySequence_Length (COO0), 63
PySequence_List (COOO), 65
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PyTrace.CALL(CODOD), 155
PyTrace EXCEPTION(COOO), 155
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.tp-hash (COOOOOO), 178
.tp.init (COODODOOO), 188

PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObiject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject
PyTypeObject

PyTypeObject.
.tp-itemsize(COOOOOO), 175
.tp-iter(COOODODODO), 185
.tp-iternext (COODODOODO), 186
.tpmaxalloc(COODOOODNO), 191
.tpmembers (COOOOOO), 186
.tpmethods (COOOOOO), 186
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tpprint(COO0O0O0OO), 177
.tprepr(COO0ODO0O0DO), 178
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PyUnicode_AsWideChar (CODOO),92
PyUnicode_Check (COOO), 88
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type
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unicode
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Zen of Python, 209
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buffer, 104
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CObject, 131
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file, 121
floating point, 78
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list, 113
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mapping, 115
method, 120
module, 124
None, 73
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tuple, 110
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builtins, 152
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signal, 26
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exec_prefix, 4
PATH, 11
prefix, 4
PYTHONDUMPREFS, 174
PYTHONHOME, 11, 145
PYTHONPATH, 11
PYTHONSHOWALLOCCOQOUNT, 191
oo, 202
0,209
gooooo
__import_. 34
abs, 60
apply, 56
bytes, 55
classmethod, 170
cmp, 55
coerce, 62
compile, 35
divmod, 59
float, 62
hash, 57, 178
int, 62
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long, 62
pow, 59, 61
reload, 34
repr, 55,178
staticmethod, 170
str, 55
tuple, 65, 115
type, 57
unicode, 55
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