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>>> import sys

>>> import binascii

>>> old_binascii = binascii

>>> del sys.modules|['binascii']

>>> import binascii # create a new module object
>>> old_binascii == binascii

False
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>>> o0ld_binascii.Error == binascii.Error
False
>>> try:
0ld_binascii.unhexlify (b'gwertyuiop"')
. except binascii.Error:
print ('boo'")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
binascii.Error: Non-hexadecimal digit found
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static int loaded = 0;

static int
exec_module (PyObject* module)
{
if (loaded) {
PyErr_SetString (PyExc_ImportError,
"cannot load module more than once per process");
return -1;
}
loaded = 1;
// ... rest of initialization
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WENMHE NSRRI G ZHRPCRE, R

static PyObject *
func (PyObject *module,
{

PyObject *args)

my_struct *state = (my_struct*)PyModule_GetState (module) ;
if (state == NULL) {
return NULL;
}
// ... rest of logic
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24 Py_TPFLAGS_HAVE_GC fll tp_traverse 3 T N 2 i) i o6 £ % & .
JESCHEZ ALY APTTEA NG, A5 & H Riny 68 RO 2R dt . DA Bk 5 | S G o UL ) 2

tp_traverse 7£ Python 3.8 R E{KAEA T

M “tp_traverse” Jj 2R ZRAEAE Python 3.9 FRSINEY . ANSRARESHF Python 3.8 S HARAAS, Wik
PR T U5 2EAY PR b 23 fik S A 2 O

static int my_traverse (PyObject *self, visitproc visit, woid *arg)
{
if (Py_Version >= 0x03090000) {
Py _VISIT(Py_TYPE (self));
}
(ZER 50
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return 0O;

}
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if (base-—>tp_flags & Py TPFLAGS_HEAPTYPE) {
// a heap type's tp_traverse already visited Py TYPE (self)
} else {
if (Py_Version >= 0x03090000) {
Py _VISIT (Py_TYPE (self));

}
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static void my_dealloc (PyObject *self)
{

PyObject_GC_UnTrack (self);

PyTypeObject *type = Py_TYPE (self);
type->tp_free(self);
Py_DECREF (type) ;

}
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WA tp_free ML PyObject_GC_Del () . iX@BRIARNE; WAEERE.

¥#ifE PyObject_New

H GC 1B BN G 7 Bl H 4 GC BN Ry sR Ok 43 B »
SRR PyObject_New () B PyObject_NewVar ():

s WA AT RE, W AR B N AW tp_alloc MY fii. Wk 2 ¥, K TYPE *o =
PyObject_New (TYPE, typeobij) B h:

[TYPE *o = typeobj->tp_alloc (typeobij, 0);

FIREHI Y o = PyObject_NewVar (TYPE, typeobij, size), {HEMHIEEI/NIAE O,
o QERTCERATOA EHAE (FIANFE A E X tp_alloc 1) , i PyObject GC_New ()

PyObject_GC_NewVar ():

TYPE *o = PyObject_GC_New (TYPE, typeobj);

TYPE *o = PyObject_GC_NewVar (TYPE, typeobj, size);
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get the module’s state.

TGS — LE B B RAC PRREARACRY , ARATABE] PyType_GetModuleState () REHXPIH, 135!

my_struct *state = (my_struct*)PyType_GetModuleState (type);
if (state === NULL) {

return NULL;
}
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type (self) == Sub:

class Base:
def get_type_of_self (self):
return type (self)

def get_defining_class(self):
return = class_

(BT )




class Sub (Base) :
pass
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XFF R R L Jr K7 W I 3k, B 4 AU A METH_METHOD | METH_FASTCALL |

METH_KEYWORDS & Jf 1& %] VA X AH W ) PyCMethod 244

PyObject *PyCMethod (

PyObject *self, // object the method was called on
PyTypeObject *defining class, // defining class

PyObject *const *args, // C array of arguments

Py_ssize_t nargs, // length of "args"

PyObject *kwnames) // NULL, or dict of keyword arguments

—HARIGE] T 2, Bl PyType_GetModuleState () MFRHUE Fr RIKAIBLER PR .

Bilan:

static PyObject *

example_method (PyObject *self,
PyTypeObject *defining_class,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)

my_struct *state = (my_struct*)PyType_GetModuleState (defining_class);
if (state === NULL) {
return NULL;

// rest of logic
}

PyDoc_STRVAR (example_method_doc, "...");

static PyMethodDef my_methods[] = {
{"example_method",
(PyCFunction) (void (*) (void) ) example_method,
METH_METHOD |METH_FASTCALL |[METH_KEYWORDS,
example_method_doc}
{NULL},

4.6 EMIFHZE. EWGEMRE R EAIHRRIKNZZI 5 6]

Frik: iXJ2 Python 3.11 HUBHEEFE

A 71— BRI O 300 C P S, Bl nb_add XY __add__ [fi tp_new XML IE—HA
RSV N E SCRIYAER TR B APL, XA PyCMethod. [FFEAYHLAE]tHiE M Tl PyGet SetDef

E X BERUT AL E T I5

FAERX L S RIS, W PyType_GetModuleByDef () e%f, FALAMHE L. —BAR
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PyObject *module = PyType_GetModuleByDef (Py_TYPE (self), &module_def);
my_struct *state = (my_struct*)PyModule_GetState (module) ;
if (state === NULL) {

return NULL;




PyType_GetModuleByDef () HVE )72 114 2% method resolution order (R fiA#825) R BN HAG
AH R AR 55— .

i EAREERSBN T (AREEES o [FIREE LA Z Mtk ), PyType_GetModuleByDef ()
ﬂ%?%ﬁ@ﬁﬁ%%ﬁ%%%o@%,Eﬁ%%ﬁ@~¢ﬂﬁﬁ#ﬁ¥%ﬁ&,ﬁ%%%ﬂﬁ%@%
C W= -

4.7 BT H £ &}

M AP RYCY A ERIR SO, B RBHOR SRR . 0 TR (7)) BEHURSHfEH
K, ARDAHEA — DX G5 -

BRI, WA PyType_FromModuleAndSpec () BIHNNRA, PAKEANIRILG], #k
ARBERT I o EZ, AR HABITT, BB SR ) 1S | AR I A/ N D

5 KRiFREE)E

FEI SRR A 2 1 41— S e LI
B AR B BLF O VHE RAE capi-sig HEFFD1I 2 710 .
5.1 ERERE

Hui (B Python 3.11) I JoVRPIRAS KERE B> K AW T CPython SEIIAHTY (IXAEAR AT RE K2R
AR, SREERHLAVER HE YRR RIS .

5.2 FeiRFEiR AT

g%%AH&ﬁMﬁﬁiﬂﬁﬁ“%ﬁ”%ﬁ%&ﬁ;%ﬁ%ﬁ%ﬁ,ﬁﬁﬁﬁﬁ%ﬁﬁﬁiﬂ%$~
BT


https://mail.python.org/mailman3/lists/capi-sig.python.org/

	谁应当阅读本文档
	背景
	进入模块级状态
	隔离的模块对象
	令人惊讶的边界情况

	让多解释器下模块保持安全
	管理全局状态
	管理模块级状态
	回退选项：每个进程限一个模块对象
	函数对模块状态的访问

	堆类型
	将静态类型改为堆类型
	定义堆类型
	垃圾回收协议
	tp_traverse 在 Python 3.8 及更低的版本中
	委托 tp_traverse
	定义 tp_dealloc
	没有重载 tp_free
	避免 PyObject_New

	类对模块状态的访问
	常规方法对模块状态的访问
	槽位方法、读取方法和设置方法对模块状态的访问
	模块状态的生命期

	未解决的问题
	类级作用域
	无损转换为堆类型


