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Python SCHRHE—AERE Pz T 2 MRS . X BUA IR 0 75 2555 16— P BB DA R st T RS
o HfF, &2 Py_InitializeEx()/Py_FinalizeEx () fE¥, PAK
o H47, {#if Py_NewInterpreter ()/Py_EndInterpreter () HHEZ) “TBRELR".
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PR 2 KERE ka2 HARRESE S Q18 A SRR R, PR ER A B . X Fh o
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TEIF B RERTH BT R AR 2 MO R AT A B SE 2 PR Q. o an:

>>> 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:
old_binascii.unhexlify (b'qwertyuiop')
. 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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4 PyModuleDef.m_size W H— AN IEHCR MBHE R IEE FAT AR A% . 5, Lﬁﬁﬂﬁ%Aﬁﬂ
L) struct KR/, BADMAEBRERII T CIZZURE. Hrnilkh, BN Y4 RARERE (BiERE, H
AMIFEFSRAE) 1 C RIBIEFZMENTRRE (W csv i field_size_limit %) M.

ik A uie H&U%ﬁfmﬁ%_ﬂwt H, AHAR A EE G 24 1] Y Python AURD H 2 4
__dict_ SHERFB. XEEEREZAE C ZH LI TR IR AR, ARA 5 775 SUARME 7873
e

Hg, 2R CAUEAREBLRE, ML HARAAE __dict_ dghe— M3,

TR BIHOR S B 46 PyObject fg4t, MIBLH T G 00 5 5 A X3 28X S 095 H I SE B BLH 2 0 9 8 +
m_traverse,m_clear flm_free., EfIHVER T EH M tp_traverse, tp_clear fl tp_free, ¥
TEATRFS RN TAESE I AR ITR s X2 Tl aE T 2 prig AR o
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AT DA S Al i BRI B R b L AR gk — . Bl

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

3.4 BRFHIHELRIKZEI5 5]
MASERIZ 14 R S0 PR 2R 2 B RGBTSR — N SRR RO R s BHRHCIRES, ARATPA

{#if] PyModule_GetState:

static PyObject *

func (PyObject *module, PyObject *args)

{
my_struct *state = (my_struct*)PyModule_GetState (module) ;
if (state == NULL) {

(B0



https://github.com/python/cpython/blob/master/Modules/xxlimited.c

(#z E70)
return NULL;

// ... rest of logic

ik R ALHURSAELEN] PyModule_GetState AJfEIR[H] NULL i A X EFE, Hl PyModuleDef.
m_size A, TERE OB, RATDMEEEH m_size, FHIXRAEZ R,

4 s

LG L, AE C A E LW RBIENE #4509 Hi2iUl, static PyTypeObject S5HARTEAMS H B 12
FE S PyType_Ready () KHIR1L.
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AN DAFAR O SRR, (H BT FOHER A AP R4 XTSI “Toht” Sl —thle i, G55
TEFRSIA e —E B RORBT . R, AR APT PG IE I, ARIRA S FE o e 2E — 284
T (AT S R A A5 ) o 35 IR 2B PRI AR 0 T B2 4
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o NETFHESHA, WSS B\ B 450, i Py_TPFLAGS_IMMUTABLETYPE AR R 1F 7]
AR

o M 25 AU BRA 4k 7K tp_new, It A W BB i@ &F Python U RS >k #) 45 4k B AT, AR BT DA
Py_TPFLAGS_DISALLOW_INSTANTIATION JARERT 11 HasiE .

4.2 TS HEHE

e AU AT DA 5T B R PyType_Spec S5 1Ak A&, BEX TR E RN R “HE” , HFIHH
PyType_FromModuleAndSpec () FAJEHHZEXTH . to construct a new class object.

s HAWAREL, W PyType_FromSpec (), Wi PARIEHEZAL, {H PyType_FromModuleAndSpec ()
SRR SCBR RS, DA T T AR HOIRES .
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4.3 hHii eI
W BRI LB A — D HEA 5 I . XA B e SR & R A e HL el 2 |, BT Re 3055
B R P R T 5 | AR
TR N A, MESR T SEB A SE BB B DSt . Wt HESRT R 2.
« HA Py _TPFLAGS_HAVE_GC JEFz.

e & X — A i ] Py_tp_traverse [ i Jj B E, B R U5 M oix X B I W fE A
Py_VISIT (Py_TYPE (self))).

1§07 Py_TPFLAGS_HAVE_GC fll tp_traverse & T ffXAH 5 )L o 2 2% &
TE SCHERAL APT EA LMK, M5 E H w8 BIROUA St . DA N 335055 | S pe i LAY ) L,

tp_traverse 7 Python 3.8 R E{KBIE At

M “tp_traverse* 15 [ JETH [{) HL R JEAE Python 3.9 FRESANAY . ANSRAREE %1 Python 3.8 M FEARKRAS, )3k [y R %R
ATV ZEA, PR b0 (i B o A 2 i =

static int my_traverse (PyObject *self, visitproc visit, woid *arqg)
{
if (Py_Version >= 0x03090000) {
Py_VISIT (Py_TYPE (self));
}
return 0O;

}

RN3EF2, Py_Version HEF| Python 3.11 A#hA. fEREN, HMEM:
* PY_VERSION_HEX, UIRAMMAE ABLAYIE, =
e sys.version_info Glil PySys_GetObject () fll PyArg_ParseTuple ()).

ZEH tp_traverse

WK T R B AT A T HAEZE (88— ) ) tp_traverse, iHiff Py_TYPE (self) HAEifH
—WR. R HAHERBI LY tp_traverse WAL

HBRAE, AR 7 R AR B 5

[base—>tp_traverse(self, visit, arg)

.. ’F H base MJRgR&—/ SR, WE MY 246 4E:

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));
}
}

AETAE tp_new fl tp_clear FAFZISAN G| FTHEL.



EM tp_dealloc

AR REA A & XY tp_dealloc %L, MEHE:
» TEAEATFEBR AL Z B PyObject _GC_UnTrack (), JFH
o SBIEEAE T
BHE tp_free i I RFE B RL, WAERET /T BC S0 26 3z 2B 5 | THER. #ilan:

static void my_dealloc (PyObject *self)

{
PyObject_GC_UnTrack (self);

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

}

ERINF) tp_dealloc pREISIATILERE, HUILAIRRAYREL 2 EEH tp_dealloc AR ERINE .

RBEH tp_free
HERA) tp_free ML PyObject _GC_Del () . X@BUARYIE; WHAEHEEE.

¥ifE PyObject_New

i GC B ERMIRT S T2 A7 GC JBAI R UK 4L «
WRARF ] PyObject_New () B PyObject_NewVar ():

o QA TIRE, WHIRBOT R RAY tp_alloc M. HEL/2UL, K TYPE *o = PyObject_New (TYPE,
typeobj) B h:

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

FIREHI Y 0o = PyObject_NewVar (TYPE, typeobij, size), {HE[HIEEI/NOIALE O,
o WRTCVEHRAT A L HAE (BIAndE B & X tp_alloc H1) , i PyObject_GC_New () 5§

PyObject_GC_NewVar ():

TYPE *o = PyObject_GC_New (TYPE, typeobj);

TYPE *o = PyObject_GC_NewVar (TYPE, typeobj, size);

4.4 HIHEBURFHE

wmRAMRAE — 4 H PyType_FromModuleAndSpec() & X B 2& & X 4, & v DL H
PyType_GetModule () KIRHU KB BR, SR J5 U Bl PyModule_GetState () 3k BUB B A9 IR 45

to get the module’s state.

T — LB B A B BACTY, VKA AR PyType_GetModuleState () REFFXPH, 55:



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

4.5 EMHEFERAK T 519

N\#/\%E’Jﬁb’iiﬁ W Z RS e S IS T o 52 4%, (R T Python 3.9 Jir5| AR API X & mJ BB E
Mo AT IRBURAS, WRTRE R EIREL & a9 %, SR)a M IRBURHOIRES .

R BERHE IR 7 ik € SUAT ARy 5, fRIFR AT <8 SRR o i LS AT DA — A48 I AE R 2 G
S ITIERT I .

NEIRVE E X EM py_TYPE (self). WIR T EREMRMYERY —A F X EBEHKG, W
Py_TYPE (self) fffEMiZ 1K, birﬁlé%f%*/ﬁ‘%ﬁ%qjﬂilmo

i R AY Python U RS ] PATE /8 X — A% & . Base.get_defining_class fi% [1] Base, BIf#
type (self) == Sub:

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

def get_defining_class(self):
return class

class Sub (Base) :
pass

SHF B <@ T e, B4 H METH_METHOD | METH_FASTCALL | METH_KEYWORDS
A E’%‘@?JM&*HI”B’J PyCMethod %:44:

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

— BARMGE] T2 L2, BIREA PyType_GetModuleState () SRIREUE Fr R RS o
Bian:

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;

&)




(#z E70)
. // 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 HEIFHE. ERGEMRE R AR )

P47k X/ Python 3.11 A HEHFI: .

Pl vE—RIERIR D 0 C B4, W nb_add XMW, __add__ 1fi tp_new X WAL HiE—HAGAR
VP A E SCEIMEAER 8 510 APT, X A[A T PyCMethod. [RAEMIHLEIHLIE H TiEid PyGetSetDef & X1
BERUT A E

B B 5 P BHORAS, T PyType_GetModuleByDef () ML, HAEAMEE L. — HARIGH]
ZgEE, BIniE ] PyModule_GetState () FIRBURE:

PyObject *module = PyType_GetModuleByDef (Py_TYPE (self), &module_def);
my_struct *state = (my_struct*)PyModule_GetState (module) ;
if (state == NULL) {
return NULL;
}

PyType_GetModuleByDef () EM 72112 method resolution order (R TG #825) >3k F| 2 A FH
B s — 2.

Fil: TEARERR IO (R aEes Bh A E LRI Z M), PyType_GetModuleByDef () ]
BERN R I LIRS T IERIZE. (B, BARSR B —HA A RE SRR, SR R A A C WA
fiJa

4.7 BRRTHEHE
Y PR BCL VR B, EREBRSR R M T MR (i) BHIESHRE kUL,
VR — DX G5 -

XA R, FREEH pyType_FromModuleAndSpec () BJERAL, DAL EMIRISEH], EBREA X
RS o (HRS, SR HAb Ty, BN S B 6 [l 5 | FARSOIR S I 20 N O TR
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