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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

PERZEREN, X% R Se ALY . BEHUE R Y B W RS B % R AR RN,
AGHABHXT I, FAERE R P AT B X 2 — ARk, Bl B2 vl
BERY (2 WManaging Global State), (R B 2 1% JEIF B AHHOL .




EINA SRR R 2 AT MR, (EL Rl 8 P AR (15 5 7 2 #1065 2% b I 1 30 5% 1) P i U B A
[

2.3 2 NIEITFHIASRIESAR

T VE R IR B AL 2 )i — 2 N VR A Ol . S PH SR — o5, B BN G AN 2 5 oAt 2
e 25 f Sy . dheE Emay ) 7, iEHEE old_binascii.Error flbinascii.Error &
FOPPRT R . A T B , RE Sapdik:

>>> 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;
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B PAM ] PyModule_GetState:

static PyObject *
func (PyObject *module, PyObject *args)
{
my_struct *state = (my_struct*)PyModule_GetState (module) ;
if (state == NULL) {
return NULL;
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Please refer to the documentation of Py_ TPFLAGS_HAVE_GC and tp_traverse for additional considerations.
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static int my_traverse (PyObject *self, visitproc visit, woid *arg)

{

if (Py_Version >= 0x03090000) {
Py_VISIT (Py_TYPE (self));

}

return 0O;

}
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[base—>tp_traverse(self, visit, argqg) ]

.. 7 H base WJHER— NS, MW 4G

if (base->tp_flags & Py TPFLAGS_HEAPTYPE) {
// —NHEEXA Y tp traverse B A A Y 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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SRR ] PyObject_New ()

- WA RE,

PyObject_New (TYPE,

iR O KA tp_alloc # {i.
typeobj) B h:

B¢ PyObject_NewVar ():

W 5t 2 B, K TYPE *o =

[TYPE *o = typeobj->tp_alloc (typeobj, 0);
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= PyObject_NewVar (TYPE, typeobj, size), {HEEMEHTEEX/PINIAE 0.

TUAEHAE (BlAnTE A & LK) tp_alloc 1) , A PyObject _GC_New ()
PyObject_GC_NewVar ():

TYPE *o

TYPE *o

PyObject_GC_New (TYPE,

typeobj) ;

PyObject_GC_NewVar (TYPE, typeobj, size);
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get the module’s state.
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my_struct *state = (
if (state == NULL) {

return NULL;

}

my_struct*)PyType_GetModuleState (type);
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class Base:
def get_type_of_self (self):
return type (self)

def get_defining_class(self):
return class

class Sub (Base) :

pass
. J

T ERECE v LR W ¥, B 4 METH_METHOD | METH_FASTCALL |
METH_KEYWORDS 1 A it 7] A S AH Y ) PyCMethod 4544:

PyObject *PyCMethod (

PyObject *self, // F7 iR R BT AE B Xt &
PyTypeObject *defining_class, // & X #y %

PyObject *const *args, // HBBEA R C KA

Py_ssize_t nargs, // "args" WK E

PyObject *kwnames) // NULL, B H X#BF5HAEmE FH
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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},
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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 () IVE J5 =2 1 17 # 2 method resolution order (B fr A #2%) k3 BF
AH B AR 26— R

ik

AR RNE R T (MREEE M FRE S LRI 2 H) | PyType_GetModuleByDef () ]
ﬁ%%?%@ﬁﬁ%ﬁéﬁ?ﬁ%%o B2, BiRERE—AEAG R CREH, Xt AR
C Wi R .

4.7 RRRTH £ 6}

Y BHRS R AL IO, ERBRPCR SRR W TEMER (—i) BHRESHEH
K, AR —DXHXT G5 -

HHFXASA RS, R pyType_FromModuleAndSpec () AIEKZEA, PLLENIMISLH], #ikE
FREERAT I . B, AARM AT, X Z 0 2 B [l S | AR HOIR S B DA N O

5 KRiFREiE)E

PRI BRI S U 57— SR e LI

WO AR BL B TS AE capi-sig HEFA1I 46 LT .
1 RREMSE

F i (RP Python 3.11) B ICTERPIRAS KIKEN A~ A AT CPython SCHLARTY (IXAEARK AT REA A
AV, SRR R T Y BRI R TT %) -

5.2 Frin%Ei iRy

gﬁ(%% QPI BT MBS BUBAT “Tofit” Ryt Frig o, et n ekl s e —
UEASICN


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


