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010

HRERERE

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

4 0100000



The Python/C API, 0 000 2.7.15

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
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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

8 0100000
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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

1.4. Python OO O QOO 11
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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)

14 020 00000000
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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

15
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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

16 020 00000000
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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)
sys.stderr 0000000000000 0O0OOOOOOOOOOOOOOOODOODODODODOOOO
0oodooooodUoOooooUoUoOoDOoOooOU0UDO0OoOoOoU00DO0DOoOo@E@OOUOUODOOOOOO
goooooooooogaol

set_sys_last vars 000000000 sys.last_type, sys.last_value, sys.last_traceback
0000o0ooooodoDooooooooooooooooooooooon

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

PyObject* PyErr_Occurred ()
Return value: Borrowed reference. 000 000000000000 O0O0OO0OOOOO0OOOOOOO
000000000 O (PyErrSetx () D00ODODOODODO PyErr-Restore() 00O000O0ODO0O
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odoooooooooo)oooooOooOboOoOboOoOoOOoOoOoooAMLLObOOOOOOOoOooooono
O0o00O0ooO0obooooooo0D pyDECREF () DOODOOOODOOOO

g0e: goooboobooboobooobuoboobuoooobobobobobonn
PyErr ExceptionMatches () 000000000 @MOOODOOODOOOODODOOOODOOO
gboooooooooboobobobobooooboooobooboboboboboboooooooDo
OO00o0ooooooooooon)

int PyErr _ExceptionMatches (PyObject*exc)
PyErr_GivenExceptionMatches (PyErr_Occurred (), exc) 00 OO0OOOOOOOOO
g000o0o0boOoOo0ooo0o0oood0oooO00ooO00booooooOooO0oooDOooDoOoo
ooooooo

int PyErr_GivenExceptionMatches (PyObject*given, PyObject*exc)
given000 excOOODODODOUDODO0OO0O0O0O0O0OOD0OUDO0OD exce0ODO0O0OOOODOOOOOOO
0000000000 ghenOOOOODODOOOOOUOODODOOOOOUOOODOOexce OO
0000000 (@bOo0oOo0obDbOOoO0)yoooobOOoOooOoOooDoOOoOoooOoooOoo

void PyErr NormalizeException (PyObject**exc, PyObject**val, PyObject**tb)
0000000000 PyErrFetch() OOOOO 00000 D0O0O0”00000000000
OO0 +excOODDODODOODOOODO »valO0ODOODOOOOOOOOOOOOOOOOOOOOOO
oo obobbbbbobbobbobodddooooooooDoo bbb o
goooOoOoQoOoOoOO0O00O0O0O0C0OU0U0LO0U0ULOULUOOUOODUOOUOUOOoOoOOoOoOoOoOooOO

void PyErr Clear ()
000000000000 DO000000O000DO0o00O00o0DO000oO0oOoo0ooO0oO0oDOoOooDooOOg
goo

void PyErr Fetch (PyObject**ptype, PyObject**pvalue, PyObject**ptraceback)
goooooooooooobobbbobobbobobbotbodddooooooooooobbon
00000000000000000NULLODO0O000000000O0000000000ooo
godooooooooobobbobbobobobobbbotbodddd bbb D
00000 NULLOODODOOOOOO0ODODOO000O000DO000O000bO00O  NULLODOODOOOooO

gb:. boobooboobbooboobooobobooboobDbooboobbobobooboo
gboboooooboobobobobooooooooo

void PyErr Restore (PyObject*type, PyObject*value, PyObject*traceback)
Jooooooooooooobbobobobbobobododdddoooooooooooooon
cooooooooOoOooooOoOoooOoOooooANLLO0ODOO0OOOO0OO0ODOOoOOODODOOn
OONULLO type 0O NULLO value 0O OO traceback 00O 000000000000 (type) O
O00OC0OCOOCOOOOOO0OOO0O0OOD (ipe)UOODDOO (valve)ODODODODOODOODODODO@mUOOO
0000O00D0o000oO0bOO0oO0oo0o0ooOOoDO0oOO0oO0)0obD0ooO0ooO0oO0oDOOoDOooOoooOooDo
Joooooooobo.0dddddgd0oooooobbobb 000000 oooooon
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odooooooooOoOoooooOoOooooOooOoOoOooObOOO0oOooOObOOO@oOoooDOoboOn
ogooooOoooooooooooooooooooooon)

o0:. oooboooooooooobooobooboooooboooOoOooOoOoOobOoOoOobOooOoOoOoobObOooon
gbobooooooobgboboboboun pyErrFetech () DODODOODOOO

void PyErr_SetString (PyObject*type, const char*message)
0000000000000 0000000000D00D0D0o0ooO00ooDoooooooooOoooon
00000000000 n pyExcRuntimeError 00 00O0O0O0O0OOOOOODOODOOO
0000000000000 0000000000000000ooOO00oUooOoooO

void PyErr _SetObject (PyObject*type, PyObject*value)
00000 PyErr-SetString () 00000000OCOOCCO™O (value)’ 000000 PythonOO OO
gdoooooooooboobon

PyObject* PyErr Format (PyObject*exception, const char*format, ...)
Return value: Always NULL. 000 000000000000CO00 NULLOODODOOQO exception
OPythonODOOODOOODODOOOOD forma D000 O00O0OCOOO0ODOOOOOODOOOOODOO,
PyString FromFormat () D0 O0O0O0O0OOOOOOOOOO

void PyErr_SetNone (PyObject*type)
U000 PyErr_SetObject (type, Py None) U0OUOUODOOOOOO

int PyErr BadArgument ()
000 PyErr_SetString(PyExc_TypeError, message) UUUOU0OU0O0O000ODODODO message

coobobooobooooboooooooooooooooooooooooooooooooboOon
oooo

PyObject* PyErr NoMemory ()
Return value: Always NULL. 0 00 PyErr_SetNone (PyExc MemoryError) OO0OO0O0OD0O0O
NULLOOOODOOOOODODODOOOODODOOO0OOOoOOo0OooODO0oOO0oO0o0oDOO0o0bOoO0oO000 return
PyErr NoMemory (),; UO0OUOOOOOOOO

PyObject* PyErr_SetFromErrno (PyObject*type)

Returnvalue: Always NULL.COOOOO0O0ODODOOOOOOOCODO errno00000000OOO
0000000000000 00000D0000D0O000 errno00000O00O0O (strerror ()
cooooo)oooooooooOoooooOoooDooooDbDboOooooDoOoooboooooo
PyErr_SetObject (type, object) DO0ODOOO0ODO UnixOODO errnod0 EINTROOODO
OO0DO00O0000OO00O000O0Ob0O0O0o0O0O0O0DOO0DO0ODDbO00 PyErr-CheckSignals () O
goo0oooOoOoOooOooOooU0ooDO0oOoUoOUOoOoOUODO0ODODO0ODOOobOO0OOOOOODODOO
NULLOOOODODODOOODOOOODO0000000000000000000000oo00oon
OO0 return PyErr_SetFromErrno (type),; UOOOODOOOOOO

PyObject* PyErr_SetFromErrnoWithFilenameObject (PyObject*type, PyOb-

Ject*filenameObject)
PyErr_SetFromErrno () 00000000 filenameObject 0 NULLOODOODODOODOO type OO
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coooooboooooboooboooobooooo0ooo0o0ooodg0n0IoError O OSError O
Oo0ob0OOoOoobooooooOocO0oO00Ob00o0Dbon filenameOOOOOOODOOOOODOOOO

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

PyObject* PyErr_SetFromWindowsErr (intierr)

Return value: Always NULL. 0 00 WindowsError 000000000 OOODOOOO 00O iderr
O00ODO0O00OD00OO0ODOD0 GetlLastError() DOOOOOODOOOODOODODOO derrO
000 GetLastError () O000OO0O0OD0OODODOOO0ODODO WindowsODOOOODODOOOOO
O0OWin32 00 FormatMessage () D0 000000000000 COOOO ierr 0000000
(FormatMessage () 0O000O0D0)0D000O0ODOOO00ODODOO0ODOOODOOOOOODOOODOO
J00dddd pyErr_SetObject (PyExc_WindowsError, object) DOOOOOOOOOONO
000 NULLOOOOOOO0OO0O0O0O0O0O: WindowsO

PyObject* PyErr _SetExcFromWindowsErr (PyObject*type, intierr)
Return value: Always NULL. PyErr_SetFromWindowsErr () 000000000 O0OD0OOODOO
000000000o0odoooooooogn: WindowsO

ooooo23000.

PyObject* PyErr _SetFromWindowsErrWithFilenameObject (intierr, PyOb-

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

WindowsError DU 0O 0OODO0OOODOOO0DODOO0ODODOODDOODODODDOODLODODO
OOCOCOO0OOOO: WindowsO

PyObject* PyErr_SetFromWindowsErrWithFilename (intierr, const char*filename)
Return value: Always NULL. PyErr_SetFromWindowsErrWithFilenameObject () 00000
0000d0d0o0do cObDodob0dnoodooOddoodno: Windowsd

PyObject* PyErr _SetExcFromWindowsErrWithFilenameObject (PyObject*type, intierr, Py-

Object*filename)
PyErr_SetFromWindowsErrWithFilenameObject () U0 00O0OO0O0OOOOOOOOOOOO

Oo0O0OO0OO0Q0OOO0O0OD0OO0OO0O0O0O00O0O: Windowsd
oOoOooo23000.

PyObject* PyErr SetExcFromWindowsErrWithFilename (PyObject*type, intierr, const

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

0000000000000 00O0O00DOOoO00OooOoOoDO: Windowsd
ooooo23000.

void PyErr BadInternalCall ()
PyErr_SetString (PyExc_SystemError, message) UODO0O0O0O0O0OOOOOO message O
0000 @OO0o0Python/CAPIOD)ODOOOOODODOOODOODODOOODOODOOOOOOOODO
ooooooooooooboooo
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int PyErr WarnEx (PyObject*category, char *message, intstacklevel)
000000000000 00 categoryD 00000000 (DOOODO)OOO0O NULLOOmessage
O00000000000000 stacklevel 0000000000000 O0OO0DOOODOO;000000
0000000000000 000O0000000000 stacklevel 0 100 PyErr-WarnEx () O
O00000000002000000000 WaningOOOOODOOOOO

00000000 0O0ooooo sysstderr 0000000000000 OODODOOOOOOOOO
gobooboobbooboobooobooboooboobbooboboobboobbooboo
ocooooooobooOoOoOooboOooOoooOooOoOoboOoDOOoOoOoobDOo@UuDOoOoboOoDboooOoo
0000 warnings 000000000 OO0OOO))DOOOOOO0DOOOOO0OOOCOOOOOO 0O
go0o0ooooobo0obOoo0ob0Ooo0OUoD -10bo@ooboboobOooDooobobooooooo
gbooobooooooobooboboboobooobooooboobobobobobobooooooooDo
0000)0D00D0o00D0O0DOD0O00000000000D000D0D0O0 (0000 Py DECREF () 0O
OOo0oOOoOoOooOoooooooooo)o

Warning categories must be subclasses of PyExc Warning; PyExc Warning is a subclass of
PyExc_Exception; the default warning category is PyExc_Runt imeWarning. The standard Python
warning categories are available as global variables whose names are enumerated at Standard Warning

Categories.

gboboboboboobobobobuobdwarningsdOdoooooooooooboaonDd
goboobobobobobobobob whoboobobobobOobOobOobOobOoDbOoDbOoDO
O CAPIODOOODOOO

int PyErr Warn (PyObject*category, char*message)
OO000D000000D000d categorylODOOOO0OOOD (DOOODO)O000O0O NULLOQOmessage
000000000000 000000 PyErrwarnEx () O stacklevelD 100000000000
PyErr Warn() 000000000000 0OOO0OO

O00; PyErrWarnEx () OOOOOOO0O

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

const char*module, PyObject*registry)
000000000000 000000000000000000000d Python 00 warnings.

warnexplicit() D00OD0O0OO0O0OO0O0O0O0O0O0OO0ODOODOOOOOCO0OOOOOODOODODOOO
O000000000000D000000000 module D registry 000 NULLODODOOOOOOO
gooo

int PyErr WarnPy3k (char*message, intstacklevel)
Py Py3kWarningFlag 000000000 0OO0OOOO message O stacklevel O O 0O O
DeprecationWarning OO OOOO0O

O00oo26000.

int PyErr_CheckSignals ()
00000 PythonOOOOOODDOOOOOOOODOOOOOOOODODODODODOOOOOOODOO
gogobboooobboooobbbbooooobbbooobobbbOOon signal OO0 Qd
00000000000000000 PythonOOOOOO0O0O0OO0OOOO0O0DOOOODOOOOOODOO

25



The Python/C API, 0000 2.7.15

0000 sIcINTUODOOOO0O0O000 KeyboardInterrupt UO0000000O0O00O0O0O0O0O
cooobooooooooooooobobooooboooOoo -10000o0oobOboO0oobbocooboooOo oD
ooooobooooboooooooboooboobooooooDbDOobDOooboooooooOoOoDOoDOoDbOon
ooo

void PyErr _SetInterrupt ()
gobobooooboooboo sIeINTOOOOODOODOOODOOODOODODDOOD —OO
PyErr_CheckSignals () JUOUOU0ODODODODO KeyboardInterrupt UOODOOOOOOOO0ODO
gboooooobooboboboooooooooboboon

int PySignal_SetWakeupFd (intfd)
0000000000000 000DO00O0OOUOD '\o'00000D0O000O0DDOOOODDO
goboooboooboobobooboboobbooboboobboobboolb 1000000
000000000000 000D00000 PythonO signal.setwakeup-fd() 0000000
00o000oo0oU0oo0oU0oo00 MAO0000000O00O000O0O0DO0O0UOOUODOO
gobooboobbooboobboooboooboboo

ooooo2e6000.

PyObject* PyErr NewException (char*name, PyObject*base, PyObject*dict)
Return value: New reference. 00 00000000000O0O0O0O00O0O0O0OOCOOOO00O00OO name
000000000000 module.classname 000 COODOOOOOODOOOO base O
dic 00000 NULLOOOODOODODOOOCODOOODOODODODODOODO Exception(COO
PyExc Exception000000000)000000000O0OO00O0ODOOO0ODODOODOOOOOO

0000000 _module._ 000 name0000000(OCOOODODODO)OCOCCOOCOOOOOO
0000 @ouooooooo0)0ooooooD base 000000000 DOODOOOOOOOOOOO
000;00000000000000000000D0000dict000000000O00000O0OO0
oooobooooboooooo

PyObject* PyErr NewExceptionWithDoc (char*name, char*doc, PyObject*base, PyObject*dict)
Return value: New reference. PyErr NewException () 0000000000000 OODOOOOO
0 docstring 00000000 docO NULLOOODODOOOOODOOOOO doestring0 00000

ooooo27000.

void PyErr WriteUnraisable (PyObject*obj)
oo obobbbbbbbobbbobodddooooooooDoo Db o
00000000000000 sys.stderr 000000000000 0OO0OO _del__() 00O
goooooooooboobon

0000000000000 000000000000000O00 ohpj0OD0O000ODO0O00OOO
00000 o0 repr 000000000 O0O0O0O0O0O0O0O0O0O

4.1 Unicode OO OO0 Ooonond

000000 CO0O00 UnicodeDO0OOO0OO0O0ODOOOOODOOOOODOOOOO
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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 0000 00O UnicodeDecodeError JOOOO0OOOO

gooo

PyObject* PyUnicodeEncodeError Create (const char*encoding, const Py UNICODE*object,
Py_ssize_tlength, Py_ssize_tstart, Py _ssize_tend, const

char*reason)
encoding, object, length, start, end, reason 0 0 0 000 UnicodeEncodeError 00000000

gooo

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

ooo

PyObject* PyUnicodeDecodeError_GetEncoding (PyObject*exc)
PyObject* PyUnicodeEncodeError_GetEncoding (PyObject*exc)
O0000000000000 encoding0O00OD0OODOO

PyObject* PyUnicodeDecodeError _GetObject (PyObject*exc)

PyObject* PyUnicodeEncodeError _GetObject (PyObject*exc)

PyObject* PyUnicodeTranslateError_GetObject (PyObject*exc)
OO00000000000D00 objectO0DOOOO

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)
O0000000ODO0O0000 start00000O0OQO *start 0000000 start 0 NULLOOOOOO
oo o0 -1 00ooooo

int PyUnicodeDecodeError_SetStart (PyObject*exc, Py_ssize_tstart)

int PyUnicodeEncodeError_SetStart (PyObject*exc, Py_ssize_tstart)

int PyUnicodeTranslateError_SetStart (PyObject*exc, Py_ssize_tstart)
JoooooooonoobobD start0 00 seant OO0 O0OOOOOOOO ODOOOOOODO -1000
ooo

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 end0000O00OO *nd0000000end D NULLOODOODOOO
gdooooOoOoOobo oOODOOOODbD -1UUoUOoOoo

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 end000000O0O0O0O0OODO OOOODODODOO -1000
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ooo

PyObject* PyUnicodeDecodeError _GetReason (PyObject*exc)

PyObject* PyUnicodeEncodeError_GetReason (PyObject*exc)

PyObject* PyUnicodeTranslateError GetReason (PyObject*exc)
J00o0dooooooonbDO reason 00000000

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

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

int PyUnicodeTranslateError_SetReason (PyObject*exc, const char*reason)
Joddooooououodg reason000 reason 000D O00OO0ODODODOODOO 0ODODODODO -10
ooooo

42 00000

0opo200000 COO0O00O0DO00OD00DO0ODO00OO0DD0DD0ODO00OOoOODooDODoOoOoOon
0000o0opoo0o0ooO000oooooo00Ud PythonOOOOOOOODDOOCOOOOO (PythonO OO
gobooooooo0oooooD)foooooooooooooooo

int Py_EnterRecursiveCall (const char*where)

cO00oOooOoUoUoooOoUoDpDoOoUoOoOooOoOooogooDoooon

USE_STACKCHECK DO OOOODODOOOOSOOOO0OOoOoOoobooocboOoOouooooooo
PyOS_CheckStack () DO0U0OD0O0DOODODODOODODODOOODDOODOOOOOMemoryError
gboooooooooboboboo

goooooooobobobobuobooboobobuobuobooboboboboooob
RuntimeError 0000000000000 OOLOOOOODOODOODOODOODOOOOO

0000000000000 0000 RuntimeError 0000000000 D00OO0O whereO
in instance check"OOOOOOOOOOOOODOO

void Py_LeaveRecursiveCall ()
Py EnterRecursiveCall () OO0O0OO00O0O0O Py.EnterRecursiveCall()d O0OO0O OO
ddodO0o l1o0ooooooobooooon

43 0000

PyExc_.O0OO0O PythonO0OOODOO0OO0OOOO0OOOOOOOOOOOOCOOOO PythonOOOOO
gob0O0oboobobgno pyobject«00000DO00O0DOOO0OODOODOOOODOODOOOODOO
gooboobobooon:

CO Python O oo

PyExc_BaseException BaseException (D, @
gooooooo
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oo:

01-0000000000

CO Python O 00
PyExc_Exception Exception (D
PyExc_StandardError StandardError (D
PyExc_ ArithmeticError ArithmeticError (D
PyExc_AssertionError AssertionError

PyExc AttributeError AttributeError
PyExc_BufferError BufferError

PyExc_EnvironmentError

EnvironmentError

)

PyExc_EOFError

EOFError

PyExc_FloatingPointError

FloatingPointError

PyExc_GeneratorExit

GeneratorkExit

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 )
PyExc_RuntimeError RuntimeError
PyExc_StopIteration StopIteration
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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(hOoooooooOooDooOooooooDooooo
(2) 000 weakref.ReferenceError 0004000

3) Windows 0000000000000 0O0O0O0OO0O0OOO MSwWwINDOWSOODOOOOOOOOOODO
coobooooooooobooboobooboooooon

(40000025000,

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

4.4 Standard Warning Categories

All standard Python warning categories are available as global variables whose names are PyExc_ followed by
the Python exception name. These have the type PyOb ject #; they are all class objects. For completeness, here

are all the variables:

(O Python O 00
PyExc Warning Warning (D
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:

(1) This is a base class for other standard warning categories.

45 000000

O000026000:000000000000000000 BaseExceptionOOOOOO0OOOOOO
gbooooooobobobOobobol TypeError 000gnoong
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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
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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;

44 0500000000



The Python/C API, 0 000 2.7.15

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)
Returns the number of objects in sequence o on success, and —1 on failure. This is equivalent to the Python

expression len (o).

Ooooo25000:0000000000 int00O0OO0OO0OOOCOOOOOOO0OO 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)
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(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
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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
ooogo22000.

unsigned PY_LONG_LONG PyLong_-AsUnsignedLongLong (PyObject*pylong)
pylong0O0OO0OD0OO0O0O CO unsigned long longOOO0OOO0O0ODOO pylong O unsigned
long longOOOO0OOO0OOO OverflowError JOOOOOO (unsigned long long)-10
ooooo

00000 22000.

00000 27000:0 pylong0 000000 TypeError 00000 OverflowError 000
ooooooooooo

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

ooooo23000.

unsigned PY_LONG_LONG PyLong AsUnsignedLongLongMask (PyObject*io)
Python 0000000000000 O0DOOOOODO CO unsigned long longOO0OODOO
ooo

ooooo23000.

double PyLong _AsDouble (PyObject*pylong)
pylong0 00000 CO doubleJO0OOODOOOO pylongd double 000000000000
000 overflowError DO OOUOOO -1.0000000

void* PyLong_AsVoidPtr (PyObject*pylong)
PythonOOODOOOCOOOOOO pylong0O0O CO voidOOODOOODODOOOD pylongOODOOO
UO0D00O0 overflowError UOOUODODOOODOOODO PyLong.FromVoidPtr () UDOOODOOO
00000000 voidOOOOOOOOOODOODODDOO

ooooo 152000,

OOoOooo25000:00 0.LONGMAXOOOOOUOOOOOODDOOOOOODOODOOOO
gobooboooboobooo

724 00000 ooooooO (floating point object)

PyFloatObject
00 pyobject 0000000 PythonO0OOOOO0O0O0O0O0O0O0O0O0O0O0OOO

PyTypeObject PyFloat _Type
O0 PyTypeObject O0DOOODODOO Python OOODOODOOOOOOODODOO float O
types.FloatType OO0 O0OOOODOODOO

int PyFloat _Check (PyObject*p)
000 PyFloatObject O PyFloatObject 0000000 O0DOO0O00OOOOOD
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00000 22000:00000000000000000000.

int PyFloat _CheckExact (PyObject™*p)
000 PyFloatObject OODOODO PyFloatObjectOOOOOOOOOODOCODODOODDODODOOO

ooooo22000.

PyObject* PyFloat _FromString (PyObject*str, char**pend)
Return value: New reference. str 000000000 PyFloatObject JO0OOOOODOOODOODO
O000O0NULLOOOUOOOOO pend00000000O000O0O0OOOOOOOOOOOOOOO
googgd

PyObject* PyFloat FromDouble (doublev)
Return value: New reference. v 0 PyFloatObject 0O0O00OO0DOOODOOOOOOODOOODOO
NULLOOODOOO

double PyFloat _AsDouble (PyObject*pyfloat)
pyfloat 000000 CO doubleJOOOOOOODO pyfloat 0 PythonOO O OO OOOODOOOO
00000 _fleat_ () 00000000000 Opfloat 0000000000 OOODODOOOOOO
Joooboodoooooobbod -1.0000000000000000O00O PyErr.-Occurred/()
O0000o000o0ooooooooo

double PyFloat _AS _DOUBLE (PyObject*pyfloat)
pyfloat 000000 CO double 0000000000000 O0OOOOOOOOOO

PyObject* PyFloat_GetInfo (void)
float 0000000000000 0O0OD0OODOO structseq0 00 0000000000000 f1loat.h
gooooooooooooo

ooooo2e6000.

double PyFloat _GetMax ()
float 00000000000 DBLMAXO CO doubleOOOOOOO

O0000o26000.

double PyFloat _GetMin ()
float 0000000000000 DBLMINO CO doubledDOOOOOO

ooooo26000.

int PyFloat ClearFreelist ()
floatO freelist 0000000000000 O0OOOODOODOODOOOOO

ooooo 2e6000.

void PyFloat _AsString (char*buf, PyFloatObject*v)
str() 0000000 vOOOODODODODODOOO fOOOO0 1000000000C0O0O0O0OOO

coooboodooboooboooooooooooOoOoobooOooobooOooon
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00000 270000: 0000 PyObject_Str() O PyoS_double_to_string() 00000
ooooo

void PyFloat _AsReprString (char*buf, PyFloatObject*v)
PyFloat AsString () D0UO0O00O0O0O0OOO repr() OODOODODDODODOODO buf OODODO
0000o0o0ooooooood

ooooooobooobooooboooooooooobooOooobooooon

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

725 000000000 (complex number object)

Python 00000000000 0OCAPIDOOOODO0OOOO0DODOOO0OOOOOOOOOO: D00 Python
000000oooooooooono pythonODOOOO0O0O00O0O0O0O0O0O0O0OOOODODOOO COOOO
000APIO00O00O0O0O0O0OO0OO0OOOODOOODOO

coooooooooo

JobDo CcoOo00ooooooooooo00oo00oooooooo00ooDo0ooDoooooooon
goobOOoOoOo0boOooO0OoDoO0O0DboOo0 APIDO0ODOOOOOOOODO

Py_complex
Python 00 O0O00OO0O0COO0O0O0O0ODOOOOOO COOO0OOODOOOOCOOOOOODOOCOOOOO
oooooooobooooooooooooobobooooobooooooooobooooooOooDbbOooon
ooooo:

typedef struct {
double real;
double imag;

} Py_complex;

Py_complex "Py_c_sum (Py_complexleft, Py_complexright)
00000o0oO0o CO py.complexOOOOOOO

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

Py_complex Py_c_neg (Py_complexcomplex)

O00 complex 00000 CO Py.complexOOOOOOO

Py_complex Py_c_prod (Py_complexleft, Py_complexright)
000000000 CO pPy.complexOOOQOOOOd

Py_complex Py_c_quot (Py_complexdividend, Py_complexdivisor)
000000000 CO Py-complexOOOOOOO

divisor D null 0000000000 00000000 errno0d EDOMOOODOOODOO
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Py_complex Py_c_pow (Py_complexnum, Py_complexexp)
OO0 expd numO0 CO Py complexOOD0O0O0O

num O null0 exp O00000000000000000000000O errno0 EDOMOOOOO
ooo

PythonO OO OOOOOOooooOooO

PyComplexObject
OO0 PyObject 0OO0OOOO PythonOOOODOOOOODOOO

PyTypeObject PyComplex _Type
00 PyTypeObject 0OODOOODOO PythonOOOOOOOOOODOO Python O complex O
types.ComplexType 00 0O0OOOOOOOOO

int PyComplex_Check (PyObject*p)
000 PyComplexObject OO PyComplexObject 000000 0O0O0O0OOOOOOOOO

00000 22000:0000000000000O00O00DOOO.

int PyComplex_CheckExact (PyObject*p)
U000 pPyComplexObject UUOUODODO PyComplexObject UDNDODOOOOOOODODODOOOOO
ooo

ooooo22000.

PyObject* PyComplex FromCComplex (Py_complexv)
Return value: New reference. C0 Py_complex 000 Python OO OO O0O0OO0O0ODOO

PyObject* PyComplex FromDoubles (doublereal, doubleimag)
Return value: New reference. 1 0 0 PyComplexObject 0000000 real 0 imag 00000
ooo

double PyComplex RealAsDouble (PyObject*op)
op000000 CO doubledOOOOOO

double PyComplex_ImagAsDouble (PyObject*op)
op000000CO doubledOOOOOO

Py_complex PyComplex_AsCComplex (PyObject*op)
0000 op0O0 Py complexO0OOOOOO0DODOOOO0DOOOOOO -1.0000000

00000 26000:0p0 PythonODOOODOOOOOO000O0O0000O0 __complex__() DOOOO
ooOoOOoOOoOoOoOoOoOOOOoObOOoOooOoO O PythonO O OOOOOOOOOOOOOODOO

73 00000000000 (sequence object)

ooooooooO0o0ooooO0o00oo0O00o0ooO000ooO000oo0O0O00,; 000000 Python O
goboooobooooooooobooooboooboooooooOooooa
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7.3.1 bytearray 000000

oooog26e000.

PyByteArrayObject
00 PyObject 0O DOOOOO PythonO bytearray 000000000000

PyTypeObject PyByteArray Type
00 PyTypeObject 0000 O0O0OOO Python bytearray 0 0 00 000 Python 00O OO
bytearray 0O QO O0O00OOoOOooOO

ooooocooon

int PyByteArray Check (PyObject*o)
oObytearray 000 0000000000000 O00OOOOOOOOOOO

int PyByteArray CheckExact (PyObject*o)
oObytearray 000 0000000000000 00O0OO0O0OODOOOOOOOOOOOOOO

O00oo APIOO

PyObject* PyByteArray FromObject (PyObject*o)
0000000000000 000O00000D0O0 oOO0ODOOO bytearrayJOOOODOOO
googoo

PyObject* PyByteArray FromStringAndSize (const char*string, Py_ssize_tlen)
string 00000 len 00000 bytearray 10 0000000000000 000O00O NULLOOO
ooQ

PyObject* PyByteArray Concat (PyObject*a, PyObject*b)
bytearraya O p 00000000000 bytearray DO O O0O0OODO

Py_ssize_t PyByteArray_Size (PyObject*bytearray)
NULLOOUOOOOQOOODOO bytearrayOOO0O0OOOO0OO

char* PyByteArray AsString (PyObject*bytearray)
NULLOOOODOOQOOODOOO bytearrayO0OO0O char OO0 0O0OO0OO0OOO

int PyByteArray Resize (PyObject*bytearray, Py _ssize_tlen)
bytearray 00000000 len000O0O0OOOO

oono
gobooobooooOooooobOocO0OoOobocOooooOoOoOoOoOOoOoOoOOoO0OobOOoOoOobOOOoOoOoOnOO

char* PyByteArray AS_STRING (PyObject*bytearray)
PyByteArray-AsString () 0000000000
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Py_ssize_t PyByteArray GET_SIZE (PyObject*bytearray)
PyByteArray. Size () OOOUOODOOOOO

732 000000000O0O0OOO

gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
000000 TypeError 0000000

O0: O0OO0O0OO0O00 Python3x0O0O PyBytes* 00 ODDO0OODOOO0OODOOOOOOOOOOOOOOO
0000000000 3x000000 PyBytesOOODOOOO PyString*000000000CO0OOO
ogo

PyStringObiject
OO0 PyObject0ODOOOO PythonOOOODOOOODOOOODOOOO

PyTypeObject PyString Type
OO0 PyTypeObject 00000000 Python OO O OOOOODOODO;000O0O0OOOQO Python
JOo0ooodd strd types.StringType g .

int PyString Check (PyObject*o)
o000 ODODOOOODODDODODODOOUO0O0O0OUODOOOOoOogg

ooooobo22000:000000000000000O0O0O0O0A0.

int PyString CheckExact (PyObject*o)
o000O0OUDOOOOUDOOOOUOOOOUOOOOUOOOOOOO

00000 22000.

PyObject* PyString FromString (const char*y)
Return value: New reference. vO O O DO O 0D0O0D0000D0000O0OO0O0OOOOO NULLOOOO
Ooo0oCoOovyONULLOODODODOODOODOOO,NULLOOOOOOOOOOOOoOo

PyObject* PyString FromStringAndSize (const char*v, Py_ssize_tlen)
Return value: New reference. 00 vO O OO len00000000000000O0O0O0O0OOOODOO
NULLOOODOODOvyONULLOOODODODODOOOOOOODOODOODODODO

00000 25000:0000000016en000 int0000O0OD0O0OOCOOCODOODOCOO 64
bitD OO D000 0000000000000000D00000n

PyObject* PyString FromFormat (const char*format, ...)
Return value: New reference. CO 0 printf () OO0 format 0000000000000 OOOOO
0000000000000 000000000000000 PythonOOOOODOOOOOOOOO
00000 COO00000000D000D00 format 00000000000 (format character) O
0000000000000 00000000o00o0ooooooooog:
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gog | O gooo

oogd

%% n/a 00 000000

%C int cOopooopooooooooooo
%$d int CO printf("sd") ODOOOO

o\
o

unsigned | CO printf("$u") OOOOOO

int

o
'_l
Q.

long CO printf("$ld") OO0OOOO

%1u unsigned | CO printf ("$1u") O0O0OOOO
long

%$11d longlong | CO printf("$11d") O0O0OOCO

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

long long

$zd | Pyssizest | CO printf("$zd") 000000

%zu size_t CO printf("$zu") OOOODOO

%1 int CO printf("$i"™) O0DOOOO

$x int CO printf("$x") OOOODO0O

$s char* nll 000000 COO000O0

$p void* COO0OO000 160000 printf("sp") 00000 OUOOODOOOOO
00000000 printf00000O0O00OOO0O0O0O0OODOO OxOOOO
oo

coooboboooboooooboooooooOoOooOoO0obOooOooOooooOoobooOoOoOoOooObOoOoOobOboOoon
oooobooooooog

O0: "%lld” 0 "%Ilw” 0000000 HAVELLONG.LONG O OOODOOOOOOOOOOOOOO

Ooooo27000:7%ld” 0 "%y 0 0000000000000

PyObject* PyString FromFormatV (const char*format, va_listvargs)
Return value: New reference. PyString FromFormat () 0000000000000 0OOODOOO
goooooooooo

Py_ssize_t PyString_Size (PyObject*string)
000000000 string0000000O00O0OOOOO

ooooo25000:00000000 int00000000000000000640bit0000O0
gboooooobooboboboooooobooon

Py _ssize_t PyString GET_SIZE (PyObject*string)
PyString.-Size () 0000000000000 O0ODOOOOOOOOOOOO

ooOoOoQo25000:000000000 int00000000000000000640bit000O0
gboooooobooboboboboooooog
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char* PyString AsString (PyObject*string)

string 0000 NULOOOOOOOOOOOO0O0OO0ODOOODD sting00000000QCOOOO
Joooooooobboo0ooooooooobbD pyString . FromStringAndSize (NULL,
size) 0O000OU0O0OCOCUODOODOOOOUODOOOOOUOOOODODOOUOOOUDODOOUODDOO
0000000000000 0D0000000d stringd Unicode J0O0OO00O0OODOOOOOO
Ostring00 0000000000000 O0OO0OOOO0O000000000000O000O0O0O0O0O0O0
0000 string000000Q0Q0O0O0O0O0O0O0O0OO PyString AsString() 0 NULLOOOO
TypeError DO QOOOO0O

char* PyString AS_STRING (PyObject*string)
PyString AsString () 00000000000 0O00OOODOOOOODOODOOOOODOODOO
000000000000 Unicode 000000000000 ODOOOO

int PyString AsStringAndSize (PyObject*obj, char**buffer, Py_ssize_t*length)
obj OO0 NULOOOOOOOOOOOOUOOOOOOO bufferd lengthOODODODODODODODO

O000O0O0O0O0OD0O0O0O0O000 UnicodeDOOOODODOOODODODOODODOOOOODODO Unicode
oooOD0O0O00000000CoOooOOODO0OO000000000000000000D00O00 (default
encoded version) 0 OO 000 length 0 NULLOODOOOOOOOOOOOOOONULOOOOOO
oooooo;NULOODOODOODODODOODODO -10000 TypeError 0000000

buffer 0 obj DD 0D0DDDOD0D0DO0DO0O0OODOOODOOODOOOODOOOOOOODDDOOOO
PyString FromStringAndSize (NULL, size) UOOOOOO0OOOOOOOODODOOOOOO
gb0ob0ob0obOobOobOobobDobDoboobogoooUoboUobOUobOUOobDOobDOoDbODOn string
O Unicode 000000000000 OOO string000000000DOOD0OODOOODOOOOO
gbobooooobobobooobobuoboobuoD sting0O000OD00O0ODODOOODODODO
PyString AsStringAndSize () 0 -1 0000 TypeErrordQOogonogd

OO00OO0025000:00000000 Ilength0 int 00000000 ODOOOCOOODOODO
64bit 000000000000 OOOOOOOOOOOODODOO

void PyString Concat (PyObject**string, PyObject *newpart)
0000000000000 *tring00000 newpart 0000 string000000;000000
gboooooooboboboooboo siinmgDO000O0OO0O0OOODODODODOODOOOODO
00000000000 string0D000D000DO0ODO0ODO *ring0 00 NULLOOOODOOO;
goo0ooOoOoOoOoOoOoOoOobooOooOoo

void PyString ConcatAndDel (PyObject**string, PyObject*newpart)
0000000000000 *tring00000 newpart 0000 string 0000000000000
gobogbobnewpart U0 O0UO0OOLOO0OOOOODOOO

int _PyString Resize (PyObject**string, Py _ssize_tnewsize)
0000700000000 0000000000000000000000000000000n
0ooUoooooooooUoUo,Do0oopoooo0U0UUUoooDoOooO0UUOooDoDoOoooOoOg
00000DoDO0o00o0o0dooooooooooDooDooooDoooooooDooo 1ooogooag
0o0000o0oU00o0ooU0oooUoooUUooooUooooUooooUooooUooooUooDoOoO
(oooOO0oOo0oO0ooODO0DOO0bOO0U0ODOO0ODOoDOO0OOO)YOOoDOoDOOoDOOoODOOoO0ODoDODOooDOobOoOon
*tring 00000000000 DOOD0O0ODOOOOOO oDOODODOOO;;*ring00O000OODODO
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OooooooooOoocoOo0ooooDooOO0ObOOO0OoooooOOOoboOoO0onooo0n *stringd 00
O0o0o0oooooO0O0oooooo00n0 s»srmingd NULLOOOOOOOOOOODODOOOO -1
ooooogd

O000025000:00000000 newsizeOODO int0000000O0O00O0O0O0OCOOO
64bit 000000000000 OOOOOOOOOOOODOOO

PyObject* PyString Format (PyObject*format, PyObject*args)
Return value: New referencee. D0 00000000000 formatd argsD0ODOO00OO0O format
$ args000000000D0args00000000D00OO0O0ODOOOODODOO

void PyString InternInPlace (PyObject**string)

00 *»tring 0000000000 (intern) 0000000 Python OO O ODOOOOOOOOOOOO
Obob00o0o0oobobobouooboOg siring00000O0O0ODOODOOO0OODDOODOOOODODO
00000000 *»tring0 00000 (QO0O0ODOODOOOOOO0OOO0OOOOOOOOOOOOO
000bOO0ooOooDO0ooodbOOooooo0oooooDooooooDbDOooDOooDoooO)Yy (o:-00o0a
000000000000 0ooo0t0000D00oO0DooooOooOn (reference-count-neutral) O O O
0000000000000 ooo00UUooDooOoUOoUoDooDoOoOoOOoOOo
0000o00oooooooooDoooooooooooon)

O0: 00000 3x00000000 PyBytesOOOOOOOOOOoOOQ

PyObject* PyString InternFromString (const char*y)
Return value: New reference. PyString FromString () O PyString InternInPlace () OO
Joooooooooooobobbobobobooboboboboddddoooooooooooooon
gooOooOoOoOoOoO0ooOooOoo uoooonyoooooooo

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 s0O encoding 00000000
O0OO codecODOO0O00O0OOOODODOOODOOOOOUOO encoding0 OO errors0 00000
O unicode () 0O0OO0OOOODODOOO0ODODOOODOOODODOOO codecOOODO Python O
codec0 00000000000 OOcodec0 0000000 0O0ODOO NULLODOOOOO

O0: 00000 3x00000000 PyBytesOOOOOOOOOOODO

O0000025000:00000000 size000 int 0000000000000 00DODOOO64bit
coobOoooboboobobooooboooooooooooa

PyObject* PyString AsDecodedObiject (PyObject*str, const char*encoding, const char*errors)
Return value: New reference. 01000000000 encoding 00000000000 codecOOOO
O00C00OO0OPythonDOOOODOOODOODO encoding 000 errors 000000 encode () O
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00000000000000000000000000000 codec 0000 Python O codec O
OO0OOCOOOOOOOODOcodecODOOOOOoOoOoOoOoOoNULLOODODODO

O0: 000003x00000000 PyBytesOOOOOODOOOOODO

PyObject* PyString Encode (const char*s, Py_ssize_tsize, const char*encoding, const char*errors)
Return value: New reference. sizeQ 000000000 charO0OO0OO0O encoding00O0O0OOOOO
OO0 codec0O00ODOOOODOOOO PythonOOOOOOODOOODODO encoding 000 errors 00
0000 encode () 000000000 O0OODOO0ODOOODODOOOOODOODOO codecdO

000 PythonO codec 0000000000000 Ocodec0 00000000000 NULLODODO
ooo

O0O: OO0D00O 3xO0000O0000O PyBytesOOOODOOOOOOOO

O000D25000:00000000 size000 int00000O0ODOOOOOOOOOOOG64bit
gboooooboobobobobooooooobogooboobo

PyObject* PyString AsEncodedObiject (PyObject*str, const char*encoding, const char*errors)
Return value: New reference. 0 00000 encoding 000000 codecO000O00000OOODOO
OO00000000O00C0O0 PythonOOOOODOOOOOODOO encoding 000 errors0000
00 encode () 000000000 D0OO0DOO0ODOOOODOOODOOODOOOO codecOODOOO
Python O codec 00000000000 0OOOcodecOO0D00OOOOOOOOONULLOOOOOO

O0: 000003x00000000 PyBytesOOOOOODOOOOODO

7.3.3 Unicode 0 000000 codec

Unicode O OO O QOO

Unicode O

000 Pythond Unicode 000000000000 Unicode DOODODODODODODODO:

Py_UNICODE
0000 Unicode OO (Unicodeordina) 00 0000000000 OOODO PythonOOOOOOOO
OO PythonOOOOOOODOODOO Py UNICODEDODOO 16-bit000DOOO UnicodeODO OO
00D UCS20000000 UCS400 PythonOOODODODOODODODOOODOODO@DOOOODO Linux
0000000000000 UCS400 PythonOOODOOOO)UCS4000000 Py UNICODE O
32-bit0 000000000 Unicode JODODO UCS40000000 wchar-t 00000 OO Python
0 Unicode 000000000000 0O0O0O0OO0OOOO Py -UNICODE O wchar_t O typedef OO
godoooooooooobobbbbbbbobbbotbodddoooooo DL bbb
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0000000 Py _.UNICODE O unsigned short (UCS2)0 unsigned long (UCS4) 0O typedef
do00O0oO0oO0oOoOoOoOoooo

UCS20 UCS4 0 Python OO O DOOOOOOOOODOOODOOOOODOOODOOODOOOOODBODODO
gobooobooooboooooobooooooooboooon

PyUnicodeObject
OO0 PyObject O0OODOOOO UnicodeOOOODOOOOOOOO

PyTypeObject PyUnicode_Type
00 PyTypeObject OODOOOOODO Pythond Unicode 00O OO0OO PythonOOODOOODO
unicode U types.UnicodeType UDUOOOOOOOOONO

000 APIOODOOO COUOOCOOUnicode 000000000 0OOOODOODOODOOOOODOOO
gobobobobooo:

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

00000 22000:0000000000000O0DO00DOO.

int PyUnicode_CheckExact (PyObject*o)
o Unicode 00000000 Unicode 000000000 DODODOOOOODOODOODO

ooooo22000.

Py_ssize_t PyUnicode GET_SIZE (PyObject*o)
000000000 0O0O0O0UDO0OO o0 PyUnicodeObject OO0OOOOOCOODO (OOOOOO
00)0

ooooo25000:00000000 int00000000000000000640it00000O
OooooooooooooboooooooooDo

Py_ssize_t PyUnicode GET DATA SIZE (PyObject*o)
0000000000000 odooboboboU0Oogg o0 PyUnicodeObject OO OONO
o000 (@uouooooooo)o

ooOoOoQO25000:00000000 int00000000000000000640bit0000O0
gbooooboooobobobooooobooon

Py_UNICODE* PyUnicode_AS_UNICODE (PyObject*o)
000000000 Py UNICODEOOODOOOODOUODOOOODOODO o0 PyUnicodeObject O
O0000o0oooo@oooooooo)d

const char* PyUnicode_AS DATA (PyObject*o)
00000 00o0oobo0ooobobo00oOononn o0 PyUnicodeObject 00D OOOOONO
O@oooooooo)o

int PyUnicode ClearFreelist ()
0000o0O000oo0o0o0ooo0o0ooooooooooo

ooooo2e6000.
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Unicode O OO O QOO

Unicode 00 O0OD0OO0OO0OOOOOOODO (character property) 00 DO O000OOCOOODOOOODOOOO
0000000000000 00U00O0DOo0o0oUoO PythonOOO0OOO0OODOO COOOOOUDOO
ggooogon

int Py_UNICODE_ISSPACE (Py_UNICODEch)
ch0O00D000D0000D00OD0 10000000000

int Py UNICODE_ISLOWER (Py_UNICODECch)
chO00DO00O0D0OO000OD0O0O0 1000 o00000DOO

int Py UNICODE_ISUPPER (Py_UNICODECch)
chO00DO0O0D0D0OO000OD0O0O0 10000000000

int Py UNICODE_ISTITLE (Py UNICODEch)
chO0 000000000 (titlecasecharacter) D OO O0OO0O 1000 0000OO0OO

int Py UNICODE_ISLINEBREAK (Py UNICODECch)
chO000000000000OD0 10000000000

int Py UNICODE_ISDECIMAL (Py UNICODEch)
chO decimal 0000000000 10000000000

int Py UNICODE_ISDIGIT (Py UNICODEch)
chO digt 0000000000 10000000000

int Py UNICODE_ISNUMERIC (Py UNICODEch)
chO000 (mumeric) 0000000000 10000000000

int Py UNICODE_ISALPHA (Py UNICODEch)
ch000000000000O00000O0 10000000000

int Py UNICODE_ISALNUM (Py_UNICODECch)
chO0000000O0000O0ODO 10000000000

000 APIDO0O0OO0ODOODOOOODOODObOOODOOOg:

Py_UNICODE Py _UNICODE_TOLOWER (Py UNICODEch)
chO00DOO0DOO0D0ODDOO0ODOOOOO

Py_UNICODE Py _UNICODE_TOUPPER (Py UNICODEch)
chO00000000000O0OO00DOO

Py_UNICODE Py _UNICODE_TOTITLE (Py UNICODEch)
chO0000000000000O0000DODO0000OO

int Py UNICODE _TODECIMAL (Py UNICODEch)
ch0 1000000000000000DO0O0DOO0O0000ODO0O0 -100000000000D0O0O0O0
coooooo
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int Py UNICODE_TODIGIT (Py_-UNICODECch)

chO0O0O00200000000000000000C000O0 -1000000O0CO0OO0COO
ooooooo

double Py_UNICODE_TONUMERIC (Py_UNICODEch)

chO double 00O00DODOO0ODOODODOOODODOO -1.000000000000D0O00O00O0
gooon

Plain Py_UNICODE

Unicode 000000000000 OUnicode 0000000000000 00O000O000OO0OOOODO
0000o0goog APIODOO0O0OO0O0O0n:

PyObject* PyUnicode _FromUnicode (const Py_-UNICODE *u, Py_ssize_tsize)

Return value: New reference. sizz0 0000000000 Py UNICODEOOOOO » 00O Unicode O
000000000000 «0NULLOODOOO0O00000O00000000000000000
0000000000000 o0oU0OU0oO0ULD0oO0ULO0O0oUOU0O0oUOUOoOoooOUoOO
oo0ooooooOOoNULLOOO0ODOO0O000DO00ODO00ObO0o0obO0oob0oobOooboooboobo
000000000 Unicode 00000000000 00O00 w0 NULLOOODOOOOO

00000 25000:00000000 size000 int0000O00ODDOOOOOOOOOOO64bit
gboooooobooboboboooooooooboooDo

PyObject* PyUnicode FromStringAndSize (const char*u, Py_ssize_tsize)

Return value: New reference. char 0 0000 w00 Unicode 000D O00O0OO00O0OO0O00OO w0000
UTF8 OO0 D000 00oo0oo0oDood0 w0 NULLOOODODODOOODODODOOoOooOooooon
goooOoOoQoOoOoOoOO00OO0O0O0C0OU0U0LOU00ULOUUOOUO0UUOODUOOoOoOODOoOoOoOooOO
0o0booboobOoobooooo ANULLOO0OD0O00o0ooooobooboobooboooooo
O00000000o0oC0O0OO00d0Od UnicodkeDOOOOODOOOOOO0ODODO O NULLODOOOO
ooo

oo00oo26000.

PyObject *PyUnicode FromString (const char*u)

Return value: New reference. UTF-8 00 000000 nullO000 char 00000 w00 Unicode OO
goooooooooo

oo00oo26000.

PyObject* PyUnicode FromFormat (const char*format, ...)

Return value: New reference. printf () 00000 format 00 000000000000 O00OOO
unicode 000000000000 DOODODOOOOOOOOOwicode0O0O0OOOOOODODOO
00000 CO00000000 format 0000000000 O0O0O0ODOOODOOOOOOOOOO
O000000o0oooooooooo:
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oooooo | o oo

3% n/a 0oooo %00

3cC int cioopooooooboboooag
sd int CO printf("sd") OOOOO
$u unsigned int CO printf("su") O0ODOO
$1d long CO printf("s$ld") 00O0O00O
%$1lu unsigned long CO printf("$1lu") OOOOO
$zd Py_ssize_t CO printf("$zd") ODOOOO
$zu size_t CO printf("$zu") ODOOODO
%1 int CO printf("%i") ODOOODO
$x int CO printf ("$x") O0OOOO
%S char* nullOO0O0000 COOOOO

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

oboobboobboobibd erintf000O0OooOd
00000000 oxO0O00OO0O0O0O

PyObject* unicode 0000000

PyObject*, char * | unicode 00000 (NULLOOOO)0OO 20000000
ONULOOD CO0O0O Q0D00000 1000000
NULLOOOOOOOOOOOoO)Oo

PyObject* PyObject_Unicode () 0000

PyObject* PyObject Repr () OOO0O

o\
c

o\
<

o\°
n

o\
)

gobooboobbooboobbooobooboboobboobobobobooboobbooboo
goboobogoood

oOoOooo26000.

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

Ooo000oo26000.

Py_UNICODE* PyUnicode_AsUnicode (PyObject*unicode)
Unicodle 0000000000000 pPy.UNICODEOOOOOOOOOOOOOOOOOOOOO
unicode 0 Unicode 00000000000 NULLOOOOOOOOO Py UNICODExOODOODOO
0000000 nmlO0OO0O0O000000000O0000DODO00O0O00DODOO COOOOoOoO
goboobooobooboboo

Py_ssize_t PyUnicode_GetSize (PyObject *unicode)
Unicode 000000000 ODOODOO

00000 25000:00000000 int000000000O0O0O0O0OOOO0G4bILOOOODO
coobobooobooooooooooooooo

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

char*errors)
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Return value: New reference. 000 0000000000000 00D0OO0OOO objd Unicode OO
0000000000000 0000000o000oooooooooan

00000000 char 000000000000 D0O0OO0O0D00O0O0O0O0OD encoding0O0ODOO0DO0O
Cooooooboerror00000000O0O0OCOODOOOOOOOOO