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CHAPTER 1

Python {57l 4% 1 (APL) 453 C il C++ R 7 51 AT LATEZ ANZ 4 L1517 Python fl#feds. % APLTE
Cor+ el A, G TR fedliid, e R Ry Python/C APL. i /] Python/C APL A7~ BEAS I 2 «
BRI THRE HY TS & At sk B2 Y & Python RS I RERY C Bibk. X AEI2 e
WEBE 5. 5 A E i 2 Ff Python JAE S ALY I AU ZELAT S5 X33 5 Wk R AE— A L i
embedding Python.,

9 S AR S RN R UL 5 TRRAR, WIDAE “3GE” MR G R T A A —
SERERE B S X —d A . IR ANTE AR ] Fif A Python RUBIA R CA 2, {Hisk A Python i FE%
ARG Y RAELGAFETT B E -

W2 APL BRAEAR R A BGE Y Python X AR 5 NEREE L HEE I 5 BLAh, KAk A Python 1M ]
FEFPAR A EHR ML A YR, AR AR S bR B H A Python Z BTSSRI 5 IV 1% &2 M 12

JTh O

1.1 K4k

WARARAE 24 S ] 175 T CPython 1) C AURY, R BAUEIETE PEP 7 g ORI M AIARIE . X245 S
JEUUSE AR AR BT 2 A Python HUAS . TR SR F T RS =I5 I AR AT DA 46 B X 2L ALY,
B ARIRIE A AE H 517 Python TTikIX LERLER

1.2 B&XHF

{1} Python/C AP Tl BEAYATRRR £, EZUHN 0 SCRT il N AT 1A & BRI AU Z

#define PY SSIZE_T CLEAN
#include <Python.h>

|

XERE AL FFRESL S0 <stdio.h>, <string.h>, <errno.h>, <limits.h>, <assert.h>
M <stdlib.h> (WERAH).

b 1
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i T Python nJAE£ & Y —LLREXEH L R4 AR e Sk SO R AL BiLgs 2 S, TR MOAE A0 & ARl A v
SSTEZ R, AR L RSEAL S Python . h,

WS EAE Python. h B X PY_SSIZE_T_CLEAN , TE MM A M WA T & X THRXEN
CIEAREN

Python.h I LAY AHRIT Pl WAL AR (i s MRSk SCPR T s SCRERAT) R RITZR Py B0 _Py. DA
_Py kI A A2t Python SEBLNFERGEAIAY , AN e E & (M o S5 HA IR 2 PR ICA PR B AITEL -

ik

AP ARG A %52 LA Py B _Py TPk A AR, X (s s Wk, I8 S P AR R ok
Python MU AIFEAE M, X LERRA AT REL S LA LRI 20 2 — T S Y HAL A B

LY AR 2 5 Python —#g 223, fF Unix b, BAf1{ T prefix/include/pythonversion/ Fll
exec_prefix/include/pythonversion/ H%, HW prefix fl exec_prefix JjZH 1] Python ¥
configure AL ANV IE S E X, T version W2k '$d.%d' $ sys.version_infol[:2]. fF
Windows |, K3Cf%#T prefix/include, HW prefix @R LTI L3 H %,

FASEIX B SO, RIS H s (PRANTR) ) HRE i ) 226 2 1 T 04 3k SO IR H S i
2B HFRABREGERGH ] #include <pythonX.Y/Python.h>; X¥HRLZFEERHIFA
A, B prefix NG IR TR A exec_prefix B°F-& LJEL 3T

C+ M P ZIER, R APLZ5E il C ke Xiy, H3KSCFIEMME A N S extern "™,
it APLATE C++ i APT RS Db FRUT (TR R AL 2

1.3 FHME

Python SKSC{FHE UT —2854 IR R 2 RAESEIE E AT 186 M A L5 5€ SCHY (B Py_RETURN_NONE),
A TE 38 A g A B . X BT BRI AN e — e RS R .
PyMODINIT_FUNC
PR AL Py Init WIMRILPRAL. PRBUREIZRASY Pyobject . R TF& B 2R A AEAT
ARSI, IEATXT C+ KFRECH AW extern "C",

IR AL R Al i 24 4 Py Init_name, ot name ZRIRAFR, H HN HIEBI SO E o
—3JE static Wi, Fan:

static struct PyModuleDef spam_module = {
PyModuleDef_ HEAD_INIT,
.m_name = "spam",

bi

PyMODINIT_FUNC
PyInit_spam(void)
{

return PyModule_Create (&spam_module) ;

}

.

Py_ABS (x)
&[] x (R4 NHE .
Added in version 3.3.

Py_ALWAYS_INLINE

IR RIA NS T R RR AR . 2 8 1] DAZZI B R AN LRI R K

4 Chapter 1. i
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BTl SR A R 5P BB ) TR T A4 8 Python B P 5™ 5 5 M BE AO B AS PR IR BRI, A,
MSC LR H RN AR T e B R

Wi Py_ALWAYS_INLINE F3iC NI R 00T RES B 22RO PERE (B0 dy T4 7 AU &)« %
TSR TR T S LIE TR T 2 SRR

WIS Python 2 7EVRRAME FH 2 (RIS LT Py _DEBUG %), WPy ALWAYS_INLINE FAFA
AT .

B R ROR M 2R Fi 4. A

[static inline Py_ALWAYS_INLINE int random(wvoid) { return 4; }

Added in version 3.11.

Py_CHARMASK (c)

SRR [-128, 1271 85 [0, 2551 JE I NI FAF BB ECRB . iX A28 ¢ sl #5408 unsigned
char &1,

Py_DEPRECATED (version)
FEHFEM . R DRI 2 PR -
TR

[Py_DEPRECATED(3.8) PyAPI_FUNC (int) Py_OldFunction (void) ;

TE 3.8 A KA T YT MSVC 2 ¥,
Py_GETENV (s)
5 getenvi(s) XM, HE2WHREMNGLSITE AT -E MR B NULL (3 WPyConfig.

use_environment),
Py_MAX (X,y)
B x HMy 2R (E.
Added in version 3.3.
Py_MEMBER_SIZE (type, member)
R EIE5HE (type) member HIR/N, PAFHTEIR
Added in version 3.6.
Py MIN(X,y)
R x Fy 2o ME.
Added in version 3.3.

Py_NO_INLINE

JEH NS R B, B2 C RN &M T RENRAMEE LTO+PGO 4R (S 1
bpo-33720).

R

[Py_NO_INLINE static int random(void) { return 4; }

Added in version 3.11.

Py STRINGIFY (X)
5 x FE40oh C 45 . A0 Py_STRINGIFY (123) R[] "123",
Added in version 3.4.

13. EME 5
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Py_UNREACHABLE ()

XA PATEARA — AT R RA RS AR . Bltn, 24— switch 0] H A T RE
WHEIBE B case TAJEE T, G HAE default: A, S4RIEFEEETA M Ei—1
assert (0) 8{ abort () V& B DA,

T release #F, R B gmias AL AANS , IfdE G & AT BRI R4 . BN, £ GCC 1Y
release #F, % __builtin_unreachable () L.

Py_UNREACHABLE () H— VAR A — A0, HANGA I _Py_NO_RETURN [#) K%L
ZJG.

AR —AUE AR T RE 2 IEH RS, (EAERR RGO T T ARIL,, WORREME %% . Bilan, e
WA, 808 — ARG B AU R, Easeds, R s E . i
TR RS AV, WMER Py_FatalError () .

Added in version 3.7.

Py_UNUSED (arg)

T o8 BOE O R M S B, AT B g R AR B . B0 int func(int a, int

Py_UNUSED (b)) { return a; }.
Added in version 3.4.

PyDoc_STRVAR (name, Str)

B — T PATE SR AR T Y, 4450 name W78 . QNSRRI SCRY 4 B — 2 #4 2 Python,
IR

W PEP 7 ik, il PyDoc_ STRVARVERSURYFAFER, PASCREARISURY 45 5 — 2 F4 7 Python [
L.

Bl

-

PyDoc_STRVAR (pop_doc, "Remove and return the rightmost element.");

static PyMethodDef deque_methods[] = {
VYA
{"pop", (PyCFunction)deque_pop, METH_NOARGS, pop_doc},
7Y ooo

}

.

PyDoc_STR (str)

NEER TR AR SO PR, SO LSO PR, QI — P4

W PEP 7 frik, i PyDoc_STR 4§ 5E SR FATHR, PASCREAHMISCR 74 5 2 A4  Python [
.

il

static PyMethodDef pysglite_row_methods[] = {
{"keys", (PyCFunction)pysqglite_row_keys, METH_NOARGS,
PyDoc_STR ("Returns the keys of the row.") },
{NULL, NULL}
bi

Chapter 1. i
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1.4 5. ERFSIATHE

Z 4 Python/C API pREESH — M Z NS EPA K —A PyObject* RAPRIEIE ., X ARBLEFE TR
Python X 4 [ R 2 BB L B 4541 . T A Python X 42 258045 K 22 B 0 T #B 4k Python 15735 FAH
W 203 (Fan, WRAE. FE RN S5G 345 ) , B BAS C RADEFREN R RERW. JL
SERTA Python SFREMFAET e 1 R I RAUhpyobject W) H o ESHIAS R, HAERIAZE
ik PyObject* 485 B . ME—IRBIAME type X154 R R ik Fiott S G AN BE ORI, T DAB A58 3
HEFH Py TypeObject W5,

Jiif5 Python %% (% Python #%) #34—A> type Fl— reference count . %5 A2 B & 2 A 4258
PIXT S (GIANEEE. H1FRH P R i 5 2%, 4 types HITIAR ) o X 4REAS AR PT TR AN 2884, #5A—
DTN ERT GG B TRREL G, 24 (HAY) a Frfgnix) 52 Python 51) A} PyList_Check (a)
HEL

1.4.1 S5|HVHE

51V B AT B A BTSN WA R/ INE A IR OF BAEFERR B ™ 4% ) s BT a2
R 1y 56— X G AT T strong reference. XSEHIT R DR S — X4, WATLE &SR (S#ES) C
A, BUREAS C BT RRRAL . MR MRV IG — A strong reference YRR (RIHCS | 5%
HZE), TG L. ARZX AL S HAXT S5, W SRERGX L5 . R
HABXTRIGIH, X R L FIAEHBIRONE 2, K. (FEX X G 2 [ R L5 ) AR A~ 1)
B ARG, Wi ORI )

SEF 5 TR 2 & BT . EE MR R M Py INCREF () ZERARBOT LA FEIH (R
ks Ao —) , M Py _DECREF () ZERBEEIH (RILLEIH 808 —) « Py _DECREF () 7%t
incref R M52, AT LRG| HTHECGRE B Z R 5 FE 2R . BRlas 22— R Bds
B, BESENSMRBEE A, RN R EE G SRR, W, WEEE TR S0
SR G S HAL XS RIGT I, PAT TR B HAh & 5. SRR & & d s 1T
PRSI AT R 5 2 D & 5 BN AE TP OR R N AL B R LB [R] (iR sizeof (Py_ssize_t) >=
sizeof (void*)). HIL, 5IHTTEEENG &R AR ERIE.

WA BN A R 8 1 R R AR AT strong reference (RIYGMS I HITED . BRIE B, 448 &E
FRIMAT ST G 5 | T Eos 2 m—, 124748 & g HAE s 5 TG S —. A, XPIFE L
SAHEIGY, IrASJE 5 O &AM . MRS T ME— B R AT R IR AT 0 AR B8 )
G nT AR IEXS SRR . HBRRATHNE 200 — R X R 05 SIAT AR R, Wik
B BENG T SRE— A8 () strong reference (RPXEING TTE0D . LGRS g —Fh 1 2 0L X SAE
fﬁg;ﬁ%ﬁﬁ%#f JEREH A C R X 2 pR BOUAE Python Hgle il T s R FHATL M 2 PRUEAE R A 0 R) %o 4
NEEEEE 5.

IR, — 8 WA A BIF i MB35 b B OW RFAE AN IRIBGHT 5 | 47 D R DR B —BEmb ] o A LAt
PERTBEFETC T MBI R PR R ZxT 52, BERGX A5, I Al RERUE 0 IR B, BRI ERAETH R
FHIBRAE T E 2 AR R AL 1) Python AUSSRMUX (T A — AU AR RVHERIUAPY_DECREF ()
RV, R LA R A AR S R

LA R IR 2 Nz BUAE (ZFRPA PyObject_, PyNumber_, PySequence_ 8 PyMapping_ Jf
S RRE) o IXSEHRAE B N AR R X AN B — AN ) strong reference (RIREING I HITTHE0 . X ASEH &
HIATEPAFER 2 G A Py _DECREF () 5 X FME AR Bt eE > s E 24 .

14. K. RBMS| At 7
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S AT

Python/C API H pR50i 5 | B i E ] 31 R AT A ACRIERE. I BUZ KRB, AR S (6
SRR EMERSWILE) . WA -5 H7 BWE Y RFFEZZ5]H A = FE A
Py_DECREF. Fif AU n] AR RS, X B R 2 2% 5 F BT A SR A 70 AN T35 22T B b 20 38 2o
FPy_DECREF () B Py_XDECREF () RIAREINE - BBMEHEBXNTUE GERZBEAHFA ) .
2R ECE S | T B R i, IFRIE A IS A #re95 . MR ITA AU, TFKE
W BNXAEIH . KT borrowed reference i AN Fs BAL S MELE

FASH, SR T R B A— RIS, FPAEPIRITRE: K%L 510 T — P RIVGIN, 8023
AT 5| R B SR E R A G TR, RS B B AIZG T, AR A TR E
AU

R RBSHIE I WANERENBISNEPyList_SetItem() flPyTuple_SetItem(), EANIXE]
BOG 2 HIUETH (B2 25 H FITfER) ST S ) o XS B vt &5 05 | 2 B R e B )
FR %5 SR A 78 SO A A —ANE A BB B, BIEICH (1, 2, "three™) HIMRALHL K ATDA
XN (BRPREAE AR NS B R EREmEE )

PyObject *t;

t = PyTuple_New (3);

PyTuple_SetItem(t, 0, PyLong_FromLong(lL));
PyTuple_SetItem(t, 1, PyLong_FromLong(2L));
PyTuple_SetItem(t, 2, PyUnicode_FromString("three"));

TEX B, PyLong FromLong () R[] T —ASHE I H B BIgipyTuple Setitem () Frgiil. 24
R AR TR AR S il FH — A6 G20 5 | i o B, 3 R VR A 3 IS | A R BB Py INCREF ()
RINE —A51 .

Wi fF #t — F, PyTuple SetItem() 2B ILH L H MW & — X PySequence SetTItem()
MPpyObject_SetItem () x¥EA XM A Aol @A ] AR K28, RV 24 WXk | S A # oo
HFEH PyTuple SetItem().,

SEMT AP R ATAE I PyList_New () FlPyList_SetTtem() K5 .

R, FESL R, RS M X L BME g T HBS S R A — A AR
ey Buildvalue () AIDAMRYE C ERQHEARSHE MM R, B—4 B XF 4 BRMEWH. fl0, b
T PR B AT AT RIS A (B & STt ieAaill)

PyObject *tuple, *list;

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

XK HMEHPyobject_SetItem () GHAER & WML R REAGIH, RS EUE# A VR IEXE
SRR FEXAER T, ENES R AT A AN, EEAARAR T 85 | FEE 3R — 1
SR (CSEEREC) . i, XARECR L (b AR AR S]) T 4 B BN 4 E
H&H:

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

Py_ssize_t i, n;

n = PyObject_Length (target) ;
if (n < 0)
return -1;
for (i = 0; i < n; i++) {
PyObject *index = PyLong_FromSsize_t (i);
if (!index)
return -1;
if (PyObject_SetItem(target, index, item) < 0) {

(ZF 50
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(750
Py_DECREF (index) ;
return -1;
}
Py_DECREF (index) ;
I3

return O;

}

Xt BRI RGR [MEL AT DU AN [l S SR 1) R 2 ROk B 26— A5 A & SRR 5 | BT BT,
HVFZ R [l —5 | A R B 25 A5 | T I L. IR IARART B FEVF AR DU, R TR 2 I i G 8
(4, MARFFEI 5 | @ XA G E—5 | o PRI, AR IR 5 | B8 %, fnpyobject _GetItem()
MpySequence_GetItem(), FpEERB—AFHTI GREMIRFBONZT TTE#) .

— A TR B AR T AR A — A el BRGSO TR B i Y R R - TR (TR S
B R R IRA) R kBN Hom ! I, RIRME PyList_GetItem () M—AFIFHR
FH, WHFASIHEG I — HRURIREH PySequence_Get Item () (EMRHZZEEMFANSED
MR AP FERBUARER A H ARSI — 0 Bl [ R 951 -

T 2 VHARENMEE — SRR HE - PN RS EPRZE RGN — A2
HPyList_GetItem(), B —PMEMHPySequence GetItem(),

long
sum_list (PyObject *list)
{
Py_ssize_t i, nj;
long total = 0, value;
PyObject *item;
n = PyList_Size(list);
if (n < 0)
return -1; /* Not a list */
for (i = 0; i < n; i++) {
item = PyList_GetItem(list, 1); /* Can't fail */
if (!PyLong_Check(item)) continue; /* Skip non-integers */
value = PyLong_AsLong(item);
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */
return -1;
total += value;

}

return total;

long
sum_sequence (PyObject *sequence)
{
Py_ssize_t i, n;
long total = 0, value;
PyObject *item;
n = PySequence_Length (sequence) ;
if (n < 0)
return -1; /* Has no length */

for (i = 0; i < n; i++) {
item = PySequence_GetItem(sequence, 1i);
if (item == NULL)

return -1; /* Not a sequence, or other failure */
if (PyLong_Check (item)) {
value = PyLong_AsLong(item);
Py_DECREF (item) ;
if (value == -1 && PyErr_Occurred())
/* Integer too big to fit in a C long, bail out */

(T
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(B LEm)
return -1;
total += wvalue;
}
else {
Py_DECREF (item); /* Discard reference ownership */
}
I3

return total;

1.4.2 2%

1 Python/C API 4y it 5 22 £ (0 i HAB AU R BUAR 2D R Z M C 2RAL40 int, long, double F
char* &, {58685 M BRI TR IRBEAR T4 A H BT 5t 1 eR B B3 TR B R 2 B AN 1 —A
A — AL B R S BB . X Se 85 h B0 5 EA T BB — e
type Py_ssize_t
J& FFaE ABL —§if8 sizeof (Py_ssize_t) == sizeof (size_t) WAL HELAL,
C99 WA H I E SUXFER AR TS (size_t @ — DA S EBECEA) . WS H PEP 353 TR1E.
PY_SSIZE_T_MAX 2Py ssize t AR IESAE.

1.5 &

Python F2 7 i - 75 BEAL PR E 77 ZAL PR A i e 5 s RAEBRAY S & A S s i T, SRSB4
BRI, RIS, ERAIRIATHI RS . FEAR RN TR A4 I AR )

SR, T C AP SR, SRR AL S 2 B PEA T . Python/C APT Wi i A7 R 5K T AT | 57
ERARTE R RO SO 5 SN A . —BOoRUE, PR BB IR, ESRE RN, BFEh
WAL G, HaR Bl R WERBCA U BISMYSCR, XA/ NULL 5 -1, B
PREGR T B BB [0 82 . A Dk Bl o] — AN R /R G RE, H REFR R A e AR e gL
oA B AR s B0e B AR BIE, HJFEMPyErr_occurred () KibAT BRI . X
LEBIA S BB HIC A SR

SEIRSBIESN LN R DR G Y TAE A TCRRR N 2 R/fefg) » — 5%
ADAMFER RS Z —: RO SRE, SCERA KA. WEPyErr_Occurred () B] DARE I RAS At
RS BREEKERNTERRE—AMEAR SRR LG, ARG TR E NULL, B 24 H
BT AR E S HRES: PyErr_SetString () @EH LN USERNEEEMN) WEFFIRSHREL,
MPyErr Clear () AR RH IR .

SERE A AN RN (B AER AT DA NULL): R 2R8, MR aE, A RE S . Xy
X X5 Python Ht sys.exc_info () WZEHRAME: 2RI, EAIHFAR—FER: Python X5 KM
Python try ... except IR FTALII G — 75, 1 CERHNFHIRE IR FH YL A C hEEk
E”\Zfl‘]Zl‘ﬂf?ﬁHﬂzﬁﬁl\Eiﬁﬂﬁ Python “F 5 i iR 1) AL, ZFHEH S MR HER R
sys.exc_info () Z&4t,

THTEE A Python 1.5 JF4R, A Python AR M) 3 W AR A B k1) . AR 2 4z iy 05 s R 1 B 2K sys
exc_info (), EFfi[] Python fCRSAY P LAR T HARAS . BEAL, X WIRRDS 57 AR A 77 i i SR &
AT AR PR TR R3] S 3 4 R RSO PR A AR S LR AR Y S RS A PR B HAR D7 i S RS . IR 1
S A A i — SRR To 3 W R B 5 T IEAE AL B ) S I B LR e T AR ]
W o A TS | R R A B i A ap O K

PR — B IS, — ST 55— BR BOR IA T 7 BE AT 55 B4 o 0. 24 45 A i) D ) R B R 5 1 K T e
HAEG | K R RS R 7 . BN Z 5 i AT S5, AR (] — A5 R AR
w, HE RREES R - ISBEENG RN RE, T ERA KRR A EEFE .

FHHiF) sum_sequence () /RPN 7 R AL 2 ) B0 T BEET YR X AR B E A

PR BRI AT EE BTN ARSI . N IRBR Gl BUR R T — SR Ui PR AT 15, O THRIRAR
Python ()2 WCHAR S, FATE/R 7454 Python {UAS:
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def incr_item(dict, key):
try:
item = dict[key]
except KeyError:
item = 0
dict[key] = item + 1

NIRRT AN RSO C A

int
incr_item(PyObject *dict, PyObject *key)
{

/* Objects all initialized to NULL for Py XDECREF */
PyObject *item = NULL, *const_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 = PyLong_FromLong (0L) ;
if (item == NULL)
goto error;
}
const_one = PyLong_FromLong (1L) ;
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 */

XAH TR ERT C OB F H goto HA) — B Z B AT B A B OB UL T AT B
M PyErr ExceptionMatches () MPyErr Clear() 3 4b FE ¥ & 0 B %, VA K& 0 fo] fif#
M Py_XDECREF () FRALPEFIHE A NULL W H A5 H (HEEAHRHF M 'X'; Py _DECREF () F£if 5
NULL 5| FIBPRF2 it ) o BB — S TR RF B A 51 A8 B Z a6 NULL A 8 & FE1E ] ;
B, EBURIR [ BT -1 (R I HRE e f A AT T BCEh G A S e B A

1.5. B&E 11
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1.6 #& A Python

FUAT Python fERESSOHRATT (R T A S E M ) A FHEHHON— IR EHES R e PR, mIHE
EAHERREA. REIIRZEON R A TR IR 2 5 A RERL -

HARWIIRCR R Py Tnitialize (). BLERECIIRILE INEAZE, HEIEE A builtins,
__main__ Ml sys. BERVIHEEE RS (sys.path).

Py_Initialize () AXWHEH” MASEINE (sys.argv). WRMERZNATHY Python fURYFEZILAE
&, WBEEEPyConfig. argv H HiREKEPyConfig. parse_arqgv: Z: W Python #4510t 3 .

ERZHFRS E (Rl Unix fil Windows, BIATEANTY EAFTANE), Py Tnitialize () $ARIER R
ifE Python R REAR 1T AT SCUHIY L) e (A I A TS BB R % 4%, I Python J2E AT EA X Python
PSS T AT SCAF R T E O B AR S o ol ERFRIN THE shell fir - R 4E (FRETAL R PATH) B4k
#9440 python BRI AT SCEITAESC H SR &4 1ib/pythonX. Y BT H 3%,

2B 8, R Python ] $f T30V T /usr/local/bin/python, B¥HREFENT /usr/local/
lib/pythonX.v. (S&Pr b, XMFEBAERBCY “BLRY (78, SFEM4ICETE PATH R EI4 N
python [T PAT ORI ) FH P AT DATE 3 1% EE A5 AL & PYTHONHOME , il i % # PYTHONPATH
AERRUE AR 2 T AN H SRR 35 AT .

The embedding application can steer the search by calling Py_SetProgramName (file) before calling
Py_Initialize (). Note that PYTHONHOME still overrides this and PYTHONPATH is still inserted in front
of the standard path. An application that requires total control has to provide its own implementation of
Py_GetPath (), Py_GetPrefix (), Py_GetExecPrefix (), and Py _GetProgramFullPath () (all
defined in Modules/getpath.c).

W, 55 EEX) Python HEAT ‘R WAL . Bltn, N RE)TF A AEAR B E H SR E (5
Py _Initialize ()) 83N FFEFFXT Python [ ] B 48 5¢ i A ZOREIL Python Jr 4 BL i) A7 . X AT
PAB R Py _FinalizeEx () R, AN Y] Python A T WA MAREM Py _TsInitialized ()
PRAICRAR [0 BAE . 7 I 2 s B o 25 B EZ IR EA T A . I8Py _FinalizeEx () T&FE
AT B Python f#RESS T ECRI AT, B0 B 4™ RAR R i 20 BE i PN A7 B B2 A B REITY -

1.7 it

Python 7] DAPfYF 5248 7 8 4 i DA JE HI RS AN RS MG & . X SEAG X S 2 AT IR I IR 4
AN R B AT ERIA AR S H

AR AR 52 B 51 DL Python JEACRS AN A AL H ) Misc/SpecialBuilds.txt, A EAR
AXFHBEG IR, NSRS, SO0 EMRERFH A IUZ R TS5 . AR AR
3 RE A 2 dmis TR T LRSS

Py_DEBUG

{E5E LT Py_DEBUG ZHITHILF Ja i fEREas K= AL 3 3 T AR Y Python JHIRAA A . Py_DEBUG #£ Unix
SRR PR I ——with-pydebug %] . /configure @A M. ‘BT A3 AEE Python
% J@W) _DEBUG 7K JE M 24 Py_DEBUG 7E Unix Ziisthi g FII, giidgs AL Reaist Al .

B TR SRS T EOR, e S ATHISME A, 1§25 Python Debug Build.

X Py_TRACE_REFS ¥5 | B (B0 configure —--with-trace-refs #H). BEXL T
Wy, CRHEATFER N Pyobject EESMMAN N BOR Y — NG S R IE IR REES 6. B0 Bid &
&’%iﬁlﬁﬂ? TEIRWET, FrA BUFR S RET B ok . (TR BAL R X e R e TR B 2 G
&)

BHREELZFEMEE, HS7 Python JEA I Misc/SpecialBuilds.txt
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CHAPTER 2

C APl fyfaE

AR A ORI U], Python 1) C APLA§38 4 PEP 387 FritfaR i) T A HME . X 1y Rl sl 28R e
RISGARAN GEH A ST new APL) . BRI APT iR FR APL L SHE 5 FIIST R 2 IR iR 1B
JERE N A 2 R

CPython [ A7 —gEfil#E 11 (ABI) W] DABSTBAR 5] AN R a2 (FELAM IR sRgmidn s ol v, 2
WWRSCF 6094 )5 —97), Bk, £%F Python 3.10.0 4m iR R8T 3.10.8, [e 2 R8k, {HX}F 3.9.x
A 3.1 1x NFE BB G5

FAERA AR EETHIR P C APLZIK:
o AR APL, AT RELERERRAS P A LU T AT FE . BRI FRS DA PyUnstable BIZORARIC.

o IR API, FFAELZ N BIRAB PR . YUE X TPy LIMITED API B, FFHAXNTHES
M Python.h XFHMAFH .

ROEEREAE T SO E R iE

WH— N FRIZHIZEM4FK, W _Py_InternalState, ;@R EANZEAREASEL 2 2 TE4N T AT
AR FAE APL, WNARARTE B X AR APT, 155 JEERZR CPython J % 1B\ SRIHE AR B 3 50U
m’4 APL,

2.1 7825 C API

R £ FR3H PyUnstable FHiZkfY APLERREXT 41 FF CPython [SEEANT, F AT BEAS N7 F 25 K 7E
WA AT (BN 3.9 2] 3.10) o HJE, BEAXTEREEIE LM ekas (Flans 3.10.0 |
3.10.1),

Bl LTI, RE%N T RIS
1 APL Y391 H 5 28R Ff CPython T A HEREFF AL SR ARAIMI) 55 ) K1 Bk AL
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2.2 MRAEFZ#HEEOMIRER

B L, AR RBNE T &, (HZIR APLRIFE ABIXT AP A HITRHRAE A% A ] (4 - 91
AR AR Python 45

2.2.1 ZfR CAPI

Python 3.2 5|\ T %1% API, ‘g2 Python ) C APL y—A>14E. R Z IR APyl DA— W g Rl
M 24> Python JitAs . ZFR APL [N 4= F P

Py LIMITED_API
HFEFE Python . h Z Al SGX A AIERE A SZ B APT, He 52 [ APT R4S .

Ff Py_LIMITED_API & UK SR R SZ R eIk Python A PY_VERSTON_HEX [{H. §~
JE R TE T B G 13 B AT 38 T A% 48 5 IR T 4 B BT A Python 3 KA HR, I 0] 6 F B A< A 1k e
5] ARAZHR APL,

ANEHAEH PY_VERSTON_HEX %, T4 — 5/ M UCE AR (B4 0x030A0000 IR
Python 3.10) DATEFE( I A KA Python A HEA T4 B PRFFARE -

PRIARTT LK Py_LIMITED_APT E XK 3. HAURSE 003020000 #H[5 (Rf Python 3.2, 5| ASZ[R
API IR A )

2.2.2 135 ABI

A, Python $24L 17—~ #2732 ABI: FFHEES Python 3.x HUALREGARA N — AT
FeiE ABL AL ETEZ % APL WA ANVATFRIAT S, (HE G & HABFFS—BIa, S SR IHRAS Z B APT B &5 1)

£ Windows |-, (EHRE ABI (3 N M gEH S python3. d1l MiARMA LI A python39.
dll.

TEF L5 |, Python FF&EH I AT A abi3 AR p = S0 (Bl mymodule . abi3. so).
EASKEXFNY RBEEHRAERE ABL A GHFTE TH) FEMAX L%, Flar, ET 3.10+
ZBR AP i (4" RN AT 9 23T BRI A Python H

T E ABL H I A e B8 2 11 Python AL S Y pRBAFEAE , A DGR NS . IR ENTH ATEAR
1) C AL B i = A

2.2.3 Z PR API p1E RS F014RE

Z PR APL i) H bp 2 i A e 3 C APL W] AR 414, (HRf GBS A TERE Fhdiiisk.

i, EfRPyList_GetItem() WMWY, HH “ANELEW” FEWAPyList _GET_TTEM() WEAW]
W) o XA Z2R a1 738 B S R R B w] AR IOAS % @ B 91 X G S BT o

1E 5k % ¥ Py_LIMITED_API [ IL R, H 26 C API p 506 h %2 ok $UAT P B ok B #e. 8 X
Py_LIMITED_API &5 HIXFENER, FLiF$ETt Python &SR e, (B4 T BEFRIRIERE .

WM Py _LIMITED_APTI fF X, AIPAMERT AL B ABL K% Z R APL § AN AE. X AESR
T+ HAEA Y. Python fitAS_ L HERE , (HARFBR G HAE M. T Py_LIMITED_API #FfT4iieRir=A—1
AAERRA G B AT A3 60 &P E-En, &0 BIR & i Python MUAS ) F 4 7 £ o
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2.2.4 SR APl ;&
i A M Py_LIMITED_APT #EAT 44 1% £ ik &R IE Y fE g If A7 Ik APl 842 & ABI,
Py_LIMITED_APT {U{UifiiE Xihsr, H—A APIifUEHAN 2, WnHinE 5.

Py_LIMITED_APT AAEALBEAY— A2 i 7 4 Mk Python MUAS i JE b iy 2 B0 A eki e i,
%8 — M2 NULL AR SH R AL, £E Python 3.9 W1, NULL HilfE & ie#%—~#RIMT4, {HAE Python 3.8
W, GSECRPCEIRAN, B NULL SUHEORS. RS AE T2 A7 B

F AR M T Py_LIMITED_APT Wy FLLEEMAFBLH B A SR, B E1/22 R APT )
— R4

TR, FRATEBON BESCRRRY BT A Python /INRAS SR I — e, I fcdr 2 b AR IR

FATIB B WA F BT APL 9 43 SCR DAKS 28 H 2 75 B 35 I N 32 BR API i —3 4. B E LT
Py_LIMITED_API, A AFMHERSHE TREARNK (BEEERBIENEFHEELE ) PaEl
*.

LRI APL AL TR - 7E Python 3.8 FJ] Py_LIMITED_APT #iif¥ R EMCE LY EAE
1 Python 3.12 FizfT, HERA-—EREM Python 3.12 fmiF . FEjIH, 7ERE ABI LREFREMEOLT, #
432K APL ] REWE ST HIF IR .

2.3 EE/HERE

ABI {YFE A SURYLT Python, MR T Bl B ik s . ARIZGUAERNiR o8 T45 . X422 ABI B
FIARRUL, XEHTTE LT D “FE7. BNl KT 08 A BIHA4E .

WaRAE & -6 LT A Python FUARESPAARBINES & ABI 197 A #2452 Python 43 & 5 52 4T .
K H python.org PANFZLEE =74 KR Windows Fl macOS & 7 AR T X FhiE Ot o

24 ZR API AT

FUR R APTALAE THX L0

e PY VECTORCALL_ARGUMENTS_OFFSET

e PyAlter_Check ()

* PyArg Parse ()

* PyArg ParseTuple()

* PyArg _ParseTupleAndKeywords ()

* PyArg _UnpackTuple ()

* PyArg VaParse ()

* PyArg_VaParseTupleAndKeywords ()
* PyArg ValidateKeywordArguments ()
* PyBaseObject_Type

* PyBool_FromLong()

* PyBool_Type

e PyBuffer FillContiguousStrides ()

e PyBuffer FillInfo()
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PyBuffer FromContiguous ()
PyBuffer_ GetPointer ()
PyBuffer IsContiguous ()
PyBuffer_ Release()
PyBuffer SizeFromFormat ()
PyBuffer_ ToContiguous ()
PyByteArrayIter_Type
PyByteArray AsString()
PyByteArray_ Concat ()

PyByteArray FromObject ()

PyByteArray FromStringAndSize ()

PyByteArray_ Resize()
PyByteArray_Size ()
PyByteArray_Type
PyBytesIter_Type
PyBytes_AsString()
PyBytes_AsStringAndSize ()
PyBytes_Concat ()
PyBytes_ConcatAndDel ()
PyBytes_DecodeEscape ()
PyBytes_FromFormat ()
PyBytes_FromFormatV ()
PyBytes_FromObject ()
PyBytes_FromString()
PyBytes_FromStringAndSize ()
PyBytes_Repr ()
PyBytes_Size ()
PyBytes_Type

PyCFunction
PyCFunctionWithKeywords
PyCFunction_Call ()
PyCFunction_GetFlags ()
PyCFunction_GetFunction ()
PyCFunction_GetSelf ()
PyCFunction_New ()
PyCFunction_NewEx ()
PyCFunction_Type
PyCMethod_New ()

PyCalllter_ New/()

16
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e PyCalllter_Type

e PyCallable_Check ()

* PyCapsule_Destructor

e PyCapsule_ GetContext ()

e PyCapsule_GetDestructor ()

* PyCapsule_GetName ()

e PyCapsule_GetPointer ()

e PyCapsule_Import ()

* PyCapsule_IsValid()

* PyCapsule_New ()

e PyCapsule SetContext ()

e PyCapsule_SetDestructor ()

* PyCapsule_SetName ()

* PyCapsule_SetPointer ()

e PyCapsule_Type

e PyClassMethodDescr_Type

* PyCodec_BackslashReplaceErrors ()
* PyCodec_Decode ()

e PyCodec_Decoder ()

e PyCodec_Encode ()

* PyCodec_Encoder ()

e PyCodec_IgnoreErrors ()

e PyCodec_IncrementalDecoder ()
* PyCodec_IncrementalEncoder ()
* PyCodec_KnownEncoding ()

e PyCodec_LookupError ()

e PyCodec_NameReplaceErrors ()
e PyCodec_Register ()

e PyCodec_RegisterError ()

e PyCodec_ReplaceErrors ()

* PyCodec_StreamReader ()

s PyCodec_StreamWriter ()

e PyCodec_StrictErrors ()

e PyCodec_Unregister ()

* PyCodec_XMLCharRefReplaceErrors ()
* PyComplex_FromDoubles ()

* PyComplex_ImagAsDouble ()

* PyComplex_RealAsDouble ()

* PyComplex_ Type

24. ZR APIHIAE 17
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PyDescr_NewClassMethod ()
PyDescr_NewGetSet ()
PyDescr_NewMember ()
PyDescr_NewMethod ()
PyDictItems_Type
PyDictIterItem_ Type
PyDictIterKey_Type
PyDictIterValue_Type
PyDictKeys_Type
PyDictProxy_New ()
PyDictProxy_Type
PyDictRevIterItem Type
PyDictRevIterKey_Type
PyDictRevIterValue_Type
PyDictValues_Type
PyDict_Clear ()
PyDict_Contains ()
PyDict_Copy ()
PyDict_DelItem()
PyDict_DelItemString ()
PyDict_GetItem()
PyDict_GetItemString/()
PyDict_GetItemWithError ()
PyDict_Items ()
PyDict_EKeys ()
PyDict_Merge ()
PyDict_MergeFromSeqZ ()
PyDict_New ()
PyDict_Next ()
PyDict_SetItem()
PyDict_SetItemString /()
PyDict_Size ()
PyDict_Type
PyDict_Update ()
PyDict_Values ()
PyEllipsis_Type
PyEnum_Type
PyErr_BadArgument ()

PyErr_BadInternalCall ()

18
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e PyErr CheckSignals ()

e PyErr Clear()

e PyErr_Display ()

e PyErr DisplayException()

* PyErr ExceptionMatches ()

e PyErr Fetch()

* PyErr Format ()

* PyErr_FormatV ()

* PyErr GetExcInfo()

e PyErr GetHandledException ()

* PyErr GetRaisedException ()

* PyErr GivenExceptionMatches ()

e PyErr NewException ()

* PyErr NewExceptionWithDoc ()

* PyErr. NoMemory ()

e PyErr NormalizeException ()

* PyErr Occurred()

* PyErr Print ()

e PyErr PrintEx ()

* PyErr_ProgramText ()

* PyErr ResourceWarning ()

* PyErr_ Restore ()

e PyErr SetExcFromWindowsErr ()

e PyErr SetExcFromWindowsErrWithFilename ()
* PyErr SetExcFromWindowsErrWithFilenameObject ()
* PyErr SetExcFromWindowsErrWithFilenameObjects ()
* PyErr SetExcInfo()

* PyErr SetFromErrno ()

* PyErr SetFromErrnoWithFilename ()

* PyErr SetFromErrnoWithFilenameObject ()
* PyErr SetFromErrnoWithFilenameObjects ()
e PyErr SetFromWindowsErr ()

* PyErr SetFromWindowsErrWithFilename ()

e PyErr SetHandledException ()

* PyErr SetImportError ()

* PyErr SetImportErrorSubclass ()

* PyErr SetInterrupt ()

* PyErr SetInterruptEx()

* PyErr SetNone ()
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PyErr_SetObject ()
PyErr_SetRaisedException ()
PyErr_SetString/()
PyErr_SyntaxLocation ()
PyErr_SyntaxLocationEx ()
PyErr WarnEx ()

PyErr WarnExplicit ()
PyErr_WarnFormat ()

PyErr WriteUnraisable ()
PyEval_AcquireLock ()
PyEval_AcquireThread()
PyEval_CallFunction ()

PyEval_CallMethod ()

PyEval_CallObjectWithKeywords ()

PyEval_EvalCode ()
PyEval_FEvalCodeEx ()
PyEval_EvalFrame ()
PyEval_EvalFrameEx ()
PyEval_GetBuiltins ()
PyEval_GetFrame ()
PyEval_GetFuncDesc ()
PyEval_GetFuncName ()
PyEval_GetGlobals ()
PyEval_GetLocals ()
PyEval_InitThreads ()
PyEval_ReleaseLock ()
PyEval_ReleaseThread()
PyEval_RestoreThread()
PyEval_SaveThread/()
PyEval_ThreadsInitialized()
PyExc_ArithmeticError
PyExc_AssertionError
PyExc_AttributeError
PyExc_BaseException
PyExc_BaseExceptionGroup
PyExc_BlockingIOError
PyExc_BrokenPipeError
PyExc_BufferError

PyExc_BytesWarning

20
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PyExc_ChildProcessError

PyExc_ConnectionAbortedError

PyExc_ConnectionError

PyExc_ConnectionRefusedError

PyExc_ConnectionResetError
PyExc_DeprecationWarning
PyExc_EOFError
PyExc_EncodingWarning
PyExc_EnvironmentError
PyExc_Exception
PyExc_FileExistsError
PyExc_FileNotFoundError
PyExc_FloatingPointError
PyExc_FutureWarning
PyExc_GeneratorExit
PyExc_IOError
PyExc_ImportError
PyExc_ImportWarning
PyExc_IndentationError
PyExc_IndexError
PyExc_InterruptedError
PyExc_IsADirectoryError
PyExc_KeyError
PyExc_KeyboardInterrupt
PyExc_LookupError
PyExc_MemoryError
PyExc_ModuleNotFoundError
PyExc_NameError
PyExc_NotADirectoryError
PyExc_NotImplementedError
PyExc_OSError

PyExc_OverflowError

PyExc_PendingDeprecationWarning

PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_Recursionkrror
PyExc_ReferenceError
PyExc_ResourceWarning

PyExc_RuntimeError

2.4.
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PyExc_RuntimeWarning
PyExc_StopAsynclteration
PyExc_StopIteration
PyExc_SyntaxError
PyExc_SyntaxWarning
PyExc_SystemError
PyExc_SystemExit
PyExc_TabError
PyExc_TimeoutError
PyExc_TypeError
PyExc_UnboundLocalError
PyExc_UnicodeDecodeError
PyExc_UnicodeEncodeError

PyExc_UnicodeError

PyExc_UnicodeTranslateError

PyExc_UnicodeWarning
PyExc_UserWarning
PyExc_ValueError
PyExc_Warning
PyExc_WindowsError
PyExc_ZeroDivisionError
PyExceptionClass_Name ()
PyException_GetArgs ()
PyException_GetCause ()
PyException_GetContext ()
PyException_GetTraceback ()
PyException_SetArgs ()
PyException_SetCause ()
PyException_SetContext ()
PyException_SetTraceback ()
PyFile_ FromFd()
PyFile_GetLine ()
PyFile_WriteObject ()
PyFile WriteString()
PyFilter_Type
PyFloat_AsDouble ()
PyFloat_FromDouble ()
PyFloat_FromString()

PyFloat_GetInfo ()
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e PyFloat_GetMax ()

e PyFloat_GetMin ()

* PyFloat_Type

* PyFrameObject

e PyFrame_GetCode ()

* PyFrame_GetLineNumber ()

* PyFrozenSet_New ()

e PyFrozenSet_Type

* PyGC_Collect ()

e PyGC_Disable ()

* PyGC_Enable ()

* PyGC_IsEnabled()

* PyGILState_Ensure ()

* PyGILState_GetThisThreadState ()
e PyGILState_Release()

e PyGILState_STATE

* PyGetSetDef

¢ PyGetSetDescr_Type

e PyImport_AddModule ()

* PyImport_AddModuleObject ()

e PyImport_AppendInittab ()

e PyImport_ExecCodeModule ()

e PyImport_ExecCodeModuleEx ()

¢ PyImport_ExecCodeModuleObject ()
e PyImport_ExecCodeModuleWithPathnames ()
e PyImport_GetImporter ()

e PyImport_GetMagicNumber ()

* PyImport_GetMagicTag ()

* PyImport_GetModule ()

e PyImport_GetModuleDict ()

e PyImport_Import ()

* PyImport_ImportFrozenModule ()

e PyImport_ImportFrozenModuleObject ()
* PyImport_ImportModule ()

* PyImport_ImportModuleLevel ()

e PyImport_ImportModuleLevelObject ()
e PyImport_ImportModuleNoBlock ()
* PyImport_ReloadModule ()

* PyIndex_Check ()
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PyInterpreterState
PyInterpreterState_Clear ()
PyInterpreterState_Delete ()
PyInterpreterState_Get ()
PyInterpreterState_GetDict ()
PyInterpreterState_GetID()
PyInterpreterState_New ()
PyIter_Check ()
PyIter_Next ()

PyIter_Send()
PyListIter_Type
PyListRevIter_Type
PyList_Append()
PyList_AsTuple ()
PyList_GetItem()
PyList_GetSlice()
PyList_Insert ()
PyList_New()
PyList_Reverse()
PyList_SetItem()
PyList_SetSlice()
PyList_Size()

PyList_Sort ()

PyList_Type

PyLongObject
PyLongRangeIter_Type
PyLong_AsDouble ()
PyLong_AsLong ()
PyLong_AsLongAndOverflow ()
PyLong_AsLongLong ()
PyLong_AsLongLongAndOverflow()
PyLong_AsSize_t ()
PyLong_AsSsize_t ()
PyLong_AsUnsignedLong ()
PyLong_AsUnsignedLongLong ()
PyLong_AsUnsignedLongLongMask ()
PyLong_AsUnsignedLongMask ()
PyLong_AsVoidPtr ()

PyLong_FromDouble ()
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PyLong_FromLong ()
PyLong_FromLongLong ()
PyLong FromSize_ t ()
PyLong_FromSsize_t ()
PyLong_FromString ()
PyLong_FromUnsignedLong ()
PyLong_FromUnsignedLongLong ()
PyLong_FromVoidPtr ()
PyLong_GetInfo ()
PyLong_Type

PyMap_Type
PyMapping_Check ()
PyMapping_ GetItemString ()
PyMapping_ HasKey ()
PyMapping_HasKeyString/()
PyMapping_ Items ()
PyMapping Keys ()
PyMapping_Length ()
PyMapping_SetItemString/()
PyMapping_Size ()
PyMapping_ Values ()
PyMem_Calloc ()

PyMem Free()
PyMem_Malloc ()

PyMem Realloc ()
PyMemberDef
PyMemberDescr_Type
PyMember_GetOne ()
PyMember_SetOne ()
PyMemoryView_FromBuffer ()
PyMemoryView_FromMemory ()
PyMemoryView_FromObject ()
PyMemoryView_GetContiguous ()
PyMemoryView_Type
PyMethodDef
PyMethodDescr_Type
PyModuleDef
PyModuleDef_BRase

PyModuleDef Init ()
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PyModuleDef_Type
PyModule_AddFunctions ()
PyModule_AddIntConstant ()
PyModule_AddObject ()
PyModule_AddObjectRef ()
PyModule_AddStringConstant ()
PyModule_ AddType ()

PyModule_ Createl2 ()

PyModule ExecDef ()
PyModule_FromDefAndSpecZ2 ()
PyModule_GetDef ()
PyModule_GetDict ()
PyModule_GetFilename ()
PyModule_GetFilenameObject ()
PyModule_ GetName ()
PyModule_GetNameObject ()
PyModule_GetState ()
PyModule_New ()
PyModule_NewObject ()
PyModule_SetDocString ()
PyModule_Type
PyNumber_Absolute ()
PyNumber_Add ()
PyNumber_And ()

PyNumber_ AsSsize_t ()
PyNumber_Check ()
PyNumber_Divmod ()
PyNumber_Float ()

PyNumber_ FloorDivide ()
PyNumber_InPlaceAdd()
PyNumber InPlaceAnd()
PyNumber_InPlaceFloorDivide ()
PyNumber_InPlaceLshift ()
PyNumber_InPlaceMatrixMultiply ()
PyNumber_InPlaceMultiply ()
PyNumber_InPlaceOr ()
PyNumber_InPlacePower ()
PyNumber_InPlaceRemainder ()

PyNumber_InPlaceRshift ()
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e PyNumber_InPlaceSubtract ()
* PyNumber_InPlaceTrueDivide ()
* PyNumber_InPlaceXor ()

* PyNumber_Index()

* PyNumber_Invert ()

* PyNumber_Long ()

* PyNumber Lshift ()

e PyNumber_ MatrixMultiply ()
e PyNumber_Multiply ()

* PyNumber_ Negative ()

* PyNumber_Or ()

e PyNumber_Positive ()

* PyNumber_Power ()

¢ PyNumber_Remainder ()

* PyNumber_ Rshift ()

e PyNumber_Subtract ()

* PyNumber_ToBase ()

* PyNumber_TrueDivide ()

* PyNumber_Xor ()

* PyOS_AfterFork ()

* PyOS _AfterFork_Child()

e PyOS_AfterFork_Parent ()
* PyOS_BeforeFork ()

* PyOS_CheckStack ()

e PyOS_FSPath ()

e PyOS_InputHook

* PyOS_InterruptOccurred()
* PyOS_double_to_string()
e PyOS_getsig()

* PyOS_mystricmp ()

e PyOS_mystrnicmp ()

* PyOS_setsig()

e PyOS_sighandler_t

* PyOS_snprintf ()

* PyOS _string_ to_double ()
* PyOS_strtol ()

* PyOS_strtoul ()

* PyOS_vsnprintf ()

s PyObject
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* PyObject.ob_refcnt

* PyObject.ob_type

* PyObject_ASCII()

* PyObject_AsCharBuffer()

* PyObject_AsFileDescriptor ()
* PyObject_AsReadBuffer ()

* PyObject_AsWriteBuffer()

e PyObject_Bytes ()

* PyObject_Call/()

e PyObject_CallFunction()

e PyObject_CallFunctionObjArgs ()
* PyObject_CallMethod /()

* PyObject_CallMethodObjArgs ()
* PyObject_CallNoArgs ()

e PyObject_CallObject ()

* PyObject_Calloc ()

* PyObject_CheckBuffer ()

* PyObject_CheckReadBuffer ()
e PyObject_ClearWeakRefs ()

s PyObject_CopyData ()

* PyObject_DelItem()

* PyObject_DelItemString()

* PyObject_Dir ()

* PyObject_Format ()

* PyObject_Free()

* PyObject_GC_Del ()

* PyObject_GC_IsFinalized()
* PyObject_GC_IsTracked()

* PyObject_GC_Track ()

* PyObject_GC_UnTrack ()

* PyObject_GenericGetAttr ()
* PyObject_GenericGetDict ()
e PyObject_GenericSetAttr ()
* PyObject_GenericSetDict ()
e PyObject_GetAIter ()

* PyObject_GetAttr ()

e PyObject_GetAttrString()

s PyObject_GetBuffer ()

* PyObject_GetItem()
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* PyObject_GetIter ()

* PyObject_GetTypeData ()

* PyObject_HasAttr ()

* PyObject_HasAttrString()
* PyObject_Hash ()

* PyObject_HashNotImplemented/ ()
* PyObject_Init ()

* PyObject_InitVar()

* PyObject_IsInstance ()

* PyObject_IsSubclass ()

e PyObject_IsTrue ()

* PyObject_Length ()

* PyObject_Malloc ()

e PyObject_Not ()

e PyObject_Realloc ()

* PyObject_Repr ()

* PyObject_RichCompare ()

* PyObject_RichCompareBool ()
* PyObject_SelflIter()

* PyObject_SetAttr ()

e PyObject_SetAttrString()
e PyObject_SetItem()

* PyObject_Size ()

e PyObject_Str()

* PyObject_Type ()

e PyObject_Vectorcall ()

* PyObject_VectorcallMethod()
* PyProperty_ Type

e PyRangelIter_Type

¢ PyRange_Type

* PyReversed_Type

* PySeqlter_New/()

* PySeqglter_ Type

e PySequence_Check ()

* PySequence_Concat ()

e PySequence_Contains ()

* PySequence_Count ()

s PySequence_DelItem()

* PySequence_DelSlice()
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PySequence_Fast ()
PySequence_GetItem()
PySequence_GetSlice ()
PySequence_In ()
PySequence_InPlaceConcat ()
PySequence_InPlaceRepeat ()
PySequence_Index ()
PySequence_Length ()
PySequence_List ()
PySequence_Repeat ()
PySequence_SetItem()
PySequence_SetSlice ()
PySequence_Size ()
PySequence_Tuple ()
PySetIter_Type

PySet_Add ()

PySet_Clear ()
PySet_Contains ()
PySet_Discard()
PySet_New ()

PySet_Pop ()

PySet_Size()

PySet_Type
PySlice_AdjustIndices ()
PySlice_GetIndices ()
PySlice_GetIndicesEx()
PySlice_New ()

PySlice_Type
PySlice_Unpack ()
PyState_AddModule ()
PyState_FindModule ()
PyState_RemoveModule ()
PyStructSequence_Desc
PyStructSequence_Field
PyStructSequence_GetItem/()
PyStructSequence_New ()
PyStructSequence_NewType ()
PyStructSequence_SetItem()

PyStructSequence_UnnamedField
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PySuper_Type
PySys_AddWarnOption ()
PySys_AddWarnOptionUnicode ()
PySys_AddXOption ()
PySys_FormatStderr ()
PySys_FormatStdout ()
PySys_GetObject ()
PySys_GetXOptions ()
PySys_HasWarnOptions ()
PySys_ResetWarnOptions ()
PySys_SetArgv ()
PySys_SetArgvEx ()
PySys_SetObject ()
PySys_SetPath ()
PySys_WriteStderr ()
PySys_WriteStdout ()
PyThreadState
PyThreadState_Clear ()
PyThreadState_Delete ()
PyThreadState_Get ()
PyThreadState_GetDict ()
PyThreadState_GetFrame ()
PyThreadState_GetID ()
PyThreadState_GetInterpreter()
PyThreadState_New ()
PyThreadState_SetAsyncExc ()
PyThreadState_Swap ()
PyThread_GetInfo ()

PyThread ReInitTLS ()
PyThread_acquire_lock ()
PyThread_acquire_lock_timed()
PyThread_allocate_lock ()
PyThread_create_key ()
PyThread _delete_key ()
PyThread delete_key value ()
PyThread_exit_thread()
PyThread_free_lock ()
PyThread_get_key_value ()

PyThread_get_stacksize ()
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PyThread_get_thread_ident ()

PyThread_get_thread_native_id()

PyThread_init_thread()
PyThread_release_lock()
PyThread_set_key_value ()

PyThread_set_stacksize ()

PyThread_start_new_thread()

PyThread_tss_alloc()
PyThread_tss_create ()
PyThread_tss_delete()
PyThread_ tss_free()
PyThread_tss_get ()
PyThread_ tss_is_created()
PyThread tss_set ()
PyTraceBack_Here ()
PyTraceBack_Print ()
PyTraceBack_Type
PyTuplelIter_Type
PyTuple_GetItem()
PyTuple_GetSlice ()
PyTuple_New ()

PyTuple Pack ()
PyTuple_SetItem()
PyTuple_Size ()

PyTuple_ Type
PyTypeObject
PyType_ClearCache ()
PyType_FromMetaclass ()
PyType_FromModuleAndSpec ()
PyType_FromSpec ()
PyType_FromSpecWithBases ()
PyType_GenericAlloc ()
PyType_GenericNew ()
PyType_GetFlags ()
PyType_GetModule ()
PyType_GetModuleState ()
PyType_GetName ()
PyType_GetQualName ()
PyType_GetSlot ()
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e PyType_GetTypeDataSize ()

e PyType_IsSubtype ()

* PyType Modified()

* PyType_Ready ()

e PyType_Slot

* PyType_Spec

e PyType_Type

e PyUnicodeDecodeError_Create()

e PyUnicodeDecodeError_GetEncoding()
* PyUnicodeDecodeError_GetEnd/()

* PyUnicodeDecodeError_GetObject ()

* PyUnicodeDecodeError_GetReason ()

* PyUnicodeDecodeError_GetStart ()

* PyUnicodeDecodeError_SetEnd()

* PyUnicodeDecodeError_SetReason ()

e PyUnicodeDecodeError_SetStart ()

* PyUnicodeEncodeError_GetEncoding ()
* PyUnicodeEncodeError_GetEnd()

* PyUnicodeEncodeError_GetObject ()

* PyUnicodeEncodeError_GetReason ()

* PyUnicodeEncodeError_GetStart ()

* PyUnicodeEncodeError_SetEnd/()

* PyUnicodeEncodeError_SetReason ()

* PyUnicodeEncodeError_SetStart ()

* PyUnicodelIter_Type

* PyUnicodeTranslateError_GetEnd/()

* PyUnicodeTranslateError_GetObject ()
e PyUnicodeTranslateError_GetReason ()
e PyUnicodeTranslateError_GetStart ()
* PyUnicodeTranslateError_SetEnd/()

e PyUnicodeTranslateError_SetReason ()
* PyUnicodeTranslateError_SetStart ()
e PyUnicode_Append /()

* PyUnicode_AppendAndDel ()

¢ PyUnicode_AsASCIIString()

* PyUnicode_AsCharmapString ()

* PyUnicode_AsDecodedObject ()

* PyUnicode_AsDecodedUnicode ()

* PyUnicode_AsEncodedObject ()
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PyUnicode_AsEncodedString ()
PyUnicode_AsEncodedUnicode ()
PyUnicode_AsLatinlString()
PyUnicode_AsMBCSString/()
PyUnicode_AsRawUnicodeEscapeString ()
PyUnicode_AsUCS4 ()
PyUnicode_AsUCS4Copy ()
PyUnicode_AsUTF16String()
PyUnicode_AsUTF32String ()
PyUnicode AsUTF8AndSize ()
PyUnicode_AsUTF8String/()
PyUnicode_AsUnicodeEscapeString()
PyUnicode_AsWideChar ()
PyUnicode_AsWideCharString()
PyUnicode_BuildEncodingMap ()
PyUnicode_Compare ()
PyUnicode_CompareWithASCIIString ()
PyUnicode_Concat ()
PyUnicode_Contains ()
PyUnicode_Count ()
PyUnicode_Decode ()
PyUnicode_DecodeASCII ()
PyUnicode_DecodeCharmap ()
PyUnicode_DecodeCodePageStateful ()
PyUnicode_DecodeFSDefault ()
PyUnicode_DecodeFSDefaultAndSize ()
PyUnicode_DecodeLatinl ()
PyUnicode_DecodeLocale ()
PyUnicode_DecodeLocaleAndSize ()
PyUnicode_DecodeMBCS ()
PyUnicode_DecodeMBCSStateful ()
PyUnicode_DecodeRawUnicodeEscape ()
PyUnicode_DecodeUTF16 ()
PyUnicode_DecodeUTFl16Stateful ()
PyUnicode_DecodeUTF32 ()
PyUnicode_DecodeUTF32Stateful ()
PyUnicode_DecodeUTF7 ()
PyUnicode_DecodeUTF7Stateful ()

PyUnicode_DecodeUTFS8 ()
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PyUnicode_DecodeUTF8Stateful ()
PyUnicode_DecodeUnicodeEscape ()
PyUnicode_EncodeCodePage ()
PyUnicode_FEncodeFSDefault ()
PyUnicode_EncodeLocale ()
PyUnicode_FSConverter ()
PyUnicode_FSDecoder ()
PyUnicode_Find/()
PyUnicode_FindChar ()
PyUnicode_Format ()
PyUnicode_FromEncodedObject ()
PyUnicode_FromFormat ()
PyUnicode_FromFormatV ()
PyUnicode_ FromObject ()
PyUnicode_FromOrdinal ()
PyUnicode_FromString()
PyUnicode_FromStringAndSize ()
PyUnicode_FromWideChar ()
PyUnicode_GetDefaultEncoding ()
PyUnicode_GetLength ()
PyUnicode_InternFromString()
PyUnicode_InternInPlace ()
PyUnicode_IsIdentifier()
PyUnicode_Join ()
PyUnicode_Partition ()
PyUnicode_RPartition ()
PyUnicode_RSplit ()
PyUnicode_ReadChar ()
PyUnicode_Replace ()
PyUnicode_Resize ()
PyUnicode_RichCompare ()
PyUnicode_Split ()
PyUnicode_Splitlines()
PyUnicode_Substring()
PyUnicode_Tailmatch ()
PyUnicode_Translate ()
PyUnicode_Type
PyUnicode_WriteChar ()

PyVarObject
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PyVarObject.ob_base
PyVarObject.ob_size
PyVectorcall_Call()
PyVectorcall_ NARGS ()
PyWeakReference
PyWeakref_ GetObject ()
PyWeakref NewProxy ()
PyWeakref_ NewRef ()
PyWrapperDescr_Type
PyWrapper_New ()
PyZip_Type
Py_AddPendingCall ()

Py AtExit ()

Py BEGIN_ALLOW_THREADS
Py _BLOCK_THREADS
Py_BuildValue ()

Py BytesMain ()
Py_CompileString/()
Py_DecRef ()
Py_DecodeLocale ()

Py END_ALLOW_THREADS
Py_EncodeLocale ()
Py_EndInterpreter ()

Py EnterRecursiveCall ()
Py _Exit ()

Py FatalError()
Py_FileSystemDefaultEncodeErrors
Py_FileSystemDefaultEncoding
Py_Finalize ()

Py FinalizeEx ()

Py _GenericAlias ()
Py_GenericAliasType
Py_GetBuildInfo ()

Py _GetCompiler ()

Py GetCopyright ()
Py_GetExecPrefix()
Py_GetPath()
Py_GetPlatform()

Py GetPrefix()
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Py_GetProgramFullPath ()
Py GetProgramName ()
Py_GetPythonHome ()
Py_GetRecursionLimit ()

Py GetVersion ()

Py_HasFileSystemDefaultEncoding

Py _IncRef ()

Py Initialize()

Py InitializeEx()
Py_Is()

Py IsFalse()
Py_IsInitialized()
Py_IsNone ()

Py IsTrue()
Py_LeaveRecursiveCall ()
Py _Main ()
Py_MakePendingCalls ()
Py _NewInterpreter()
Py_NewRef ()
Py_ReprEnter ()

Py ReprLeave ()
Py_SetPath ()

Py _SetProgramName ()
Py SetPythonHome ()
Py_SetRecursionlLimit ()
Py _UCS4
Py_UNBLOCK_THREADS
Py_UTF8Mode
Py_VaBuildValue ()
Py _Version

Py XNewRef ()

Py _buffer
Py_intptr_t

Py _ssize_t
Py_uintptr_t
allocfunc
binaryfunc
descrgetfunc

descrsetfunc
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destructor
getattrfunc
getattrofunc
getbufferproc
getiterfunc
getter

hashfunc

initproc

inquiry
iternextfunc
lenfunc

newfunc
objobjargproc
objobjproc
releasebufferproc
reprfunc
richcmpfunc
setattrfunc
setattrofunc
setter
ssizeargfunc
ssizeobjargproc
ssizessizeargfunc
Ssizessizeobjargproc
symtable
ternaryfunc
traverseproc
unaryfunc
vectorcallfunc

visitproc
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CHAPTER 3

HEEL% API

AEENT B R BCRE S VAR THE SO 22 v DX 3L Python JEACHS , (HEATRAR AR VFARTEE A5 ) F
X GMRER T2 B
30 R A LA T DA SRS 10 TR B IR 0B B R I S 5 4 2y_eval_input,
Py_file_input Mey_single_input. ISR EAEBSEENIEAILE I RECCRFIDABS
HEHEIX SR AP A LT AR FILE* B2, A5/ N AC B 5 ) B A RS TR C R
FILE Z5H 00T g A IR AR . (B0 2) 78 Windows H1, BASEEREY R SEFr EAT vl e i
AN, T AR 24 4 5 A e 3 S8 R 02 Python Sz 77 57 FH 4R ) B4 PR 28 g R 40 A
5 FILE* JESEEEN].
int Py_Main (int argc, wchar_t **argv)
B T RE ABL XA EMRRERS I AT . I T Python YRR T4 AT (57 AR T o FrER LR arge 1
argv T W 24 5645 C BRI main () RETESHIE CRHRTEH P rE S KiggEch) . — &
BHERE RSB E RSB (HSEI R PRI M NERNS BN . R
PEERIERIR S (RIRGI K 2E) WEREMEREY 0, QRARPRERS 5| A S a iR AR (] 1, sl an
RIEZFFABEFRTRA Y Python iy 4T R [ 2,
RG] % T — AR & F AT SystemExic, WRECHRLRN 1, MR ik
B, R#pycontig. inspect R
int Py_BytesMain (int argc, char **argv)
J& T RUE ABL B 3.8 AL K Py Main () {H argy @ — S R AEAL
Added in version 3.8.

int PyRun_AnyFile (FILE *fp, const char *filename)
XRER N PyRun_AnyFileExFlags () WFALIIE, R closeit ¥4 O 1i¥F flags %A NULL,
int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
KRR R PyRun_AnyFileExFlags () WIEMIIE T, #f closeit ZHLBN 0,
int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
XA N PyRun_AnyFileExFlags () WELIREE D, # flags ZHKN NULL.
int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)

W fp w4 KPR L HF A& (6 G 5% b A S Unix O 28 5m) 1 SCH, WHR
BlPyRun_InteractiveLoop () WMH, HNRMPyRun_SimpleFile () HI4EH . filename £ {fi
RGNS (sys.getfilesystemencoding ()) SEfERS. UIE filename 5 NULL, It
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RESMR "2 VBN U4 . TSR closeit NEAH, XF4SHFE PyRun_SimpleFileExFlags ()
R[] 2 Fii K A o

int PyRun_SimpleString (const char *command)
XM N PyRun_SimpleStringFlags () WELREED , ¥fPyCompilerrlags* 4N
NULL,

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
Wl flags Z40, £ __main__ B IET Python JEAUIS . WISR _ main  BIARFELE, ERFEI
o MIIERE 0, WUERE| K FENERE] -1 WERA AR, WG TERGREEE . T flags
&S, ST
ARG KT — MEHMIA G N ARLETR systemExit, MEERALIRE -1, MRk
2, H3¥ipyConfig. inspect NEMESXIE,

int PyRun_SimpleFile (FILE *{p, const char *filename)
XX R PyRun_SimpleFileExFlags () WITRIALIRIE I, ¥ closeit ¥k 0 1 Rf flags &K
NULL,

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
b X N PyRun_simpleFileExFlags () WIRALIAE I, #F flags X NULL,

int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)

FUF PyRun_SimpleStringFlags (), {H Python JEARFLZM fp BB A& — A WAEH I FAF
. filename VR SCAE% , B filesystem encoding and error handler SEfRRG . QIS closeit " EAH.,
M SCAERFAE PyRun_SimpleFileExFlags () &M Z BI# KM .

/I

£ Windows I, fp W24 PA — 3t A =CFTIT (B fopen (filename, "rb")). 750, Python 1]
REJCYA IERf AL BRAE ] LF £ 745 AT IR B AR S

int PyRun_InteractiveOne (FILE *fp, const char *filename)
XRE N P B PyRun_InteractiveOneFlags () WIfRALED , ¥ flags % A NULL,

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
WA flags ZARLERIFHATHR A 5L HRAAN KRB SCPF— 28R PRI sys . psi
M sys.ps2 HRIN. filename ¥-{8 [ filesystem encoding and error handler SEfRN .

25 AR T ATER R ] 0, GnAR 5| & S WAk B] -1, sl QSR AEAE AT A R R [ ok B 1R
4 Python [ 2H B4 A 7 errcode . h W FE LM A RIS, (TR errcode.h H K #
Python.h Frflfh, IO MG L T HIEEE. )

int PyRun_InteractiveLoop (FILE *{p, const char *filename)
XA R PyRun_InteractiveLoopFlags () WIfRAbED , ¥ flags % A NULL,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
BEROF AT R B 532 B A R iE ) . 2 2138 EOF., PRS2 sys.psl fl sys.ps2
RN . filename 55 ] filesystem encoding and error handler SRS . 44T EOF Bz E 0, i
24 S RFAR [B]— S 14K

int (*PyOS_InputHook)(void)
& T HaE ABL AT AR MAE I — A RALCH int func (void) MYBKER. ZERECRFAE Python ) fRfE
AP IR AT RIRE 23 PRI S5 0 P A e an A ISP R o R [ 59 220 . T 53X A8 ] 5 R R
FERS LR AT B HAL S EER iR Python i Modules/_tkinter.c Ffie:.
TE 312 A K AR AR o U pR B Re M £ 4245 25 TR .

char *(*PyOS_ReadlineFunctionPointer)(FILE*, FILE*, const char¥*)

B AR NS [ — R AN char *func (FILE *stdin, FILE *stdout, char *prompt)
IBREL, BEE R SEURRERR PR I — AT AR ER I BR R . % R B U0 R W R A £ prompt
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ANh NULL 5 e, SR M TR AL B AR HE S A SCHF B — T A, IRl g5 74555, il an,
readline BIHURFX AT BRI T oA tab SN SE T RE

LER IR — N PyMem_RawMalloc () B{PyMem_RawRealloc () BT, BE MR L
A BRI NULL,

TE 3.4 WA R HEASTE: g5 PyMem RawMalloc () B{PyMem RawRealloc () /rBE, A
HPyMem_Malloc () B{PyMem_Realloc () 4 HEC.

T 312 A KA AR T R IO BB = A A% 25 R
PyObject *PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
BeMh: #Hag5l A, KRN N yRun_StringFlags () MRAGIRIE D, F flags B NULL.
PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals,
PyCompilerFlags *flags)
BEMA: #a951 R . TEHXIR globals Fl locals 458 & 1) LN SCHHAATR H str ) Python JEA, I
JVA flags 1 5E W9 1P AR AR . globals A2 & — A7 ML locals W] VAZATAR SE B 1 WS PR 4R
&2 start $55E T IV 2490 R RN IR TS R LG TEAT -
IR RS AEA Python XFGARATISE R, S ARG [ T =8 Wk 0] NULL.
PyObject *PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
Bl #e9FR. EREX REPyRun_FileExFlags () WIRLIEE L, Ff closeit ¥ 0 F-4F
flags %A NULL,

PyObject *PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *1ocals, int
closeit)

BEME: #FHag il A .. XEEX FEPyRun_FileExFlags () WFLREED, K flags 1% NULL.

PyObject *PyRun_FileFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
PyCompilerFlags *flags)

BEME: #Hagl A .. XX N HPyRun_FileExFlags () WTLIRIED, 1§ closeit ¥4 0.

PyObject *PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
int closeit, PyCompilerFlags *flags)

Bl #Hagil A, REIFPyRun_StringFlags (), fH Python JRACHEM fp BN AR —4>
WNIEF I FEFER . filename V- CAH 44, B X5 filesystem encoding and error handler SEffS .. 5
closeit HEAHE, WISHFHFAEPYRun_FileExFlags () R[EIZHIHHKMA

PyObject *Py_CompileString (const char *str, const char *filename, int start)

BEME: #e951R . B THE ABL X 24X N Py_CompileStringFlags () BRLBEED,
flags 1/ NULL,

PyObject *Py_CompileStringFlags (const char *str, const char *filename, int start, PyCompilerFlags *flags)

Befh: #Heyil A, XEHM THPy_CompileStringExFlags () WAL, FF optimize i
N-1.

PyObject *Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompilerFlags *flags,
int optimize)

B fE: #ag il A MREAT IS s P Python JRACHD, IR [l Z5 R ATH X G JHIRIE AT iR
start 45 ;3 WA R 29 3R] B g 5 A AC RS F ELRY 24 S Py_eval input, Py _file input
Py _single_input. M filename 457 W) SCIF 24 240 AN 15 ACHS X 529t ] i i BUAE [o] 9] 1
HE syntaxError S o AU JoTA B AT B 4 13 0 G pR BT 4% 8] NULL

BERY optimize $ig 58 HiiFan A ILALIN; (H -1 RS —o MEIUAR R A AlRE AR DU B . sl
N0 (flifes __debug_ NEAH). 1 WIE#AEER, __debug_ JMIR(H) 5 2 GO TR B ER
B2

Added in version 3.4.
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PyObject *Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompilerFlags
*flags, int optimize)

BEME: #Hag3lA. Py CompileStringObject () Z:{h, 1H filename 2 VAfilesystem encoding
and error handler RIS BT ER .
Added in version 3.2.

PyObject *PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *1ocals)
BEME: #eg5I R . BT RUE ABL X @R PyEval EvalCodeEx () WRAIGEED, WA
X4, DARAJRRRTAE . ARSI NULL,

PyObject *PyEval_EvalCodeEx (PyObject *co, PyObject *globals, PyObject *locals, PyObject *const *args, int
argcount, PyObject *const ¥*kws, int kwcount, PyObject *const *defs, int
defcount, PyObject *kwdefs, PyObject *closure)

B #eg 3R . BT RUE ABL X— AR ARI X SORME, HOR(E S AR E BRIt
ISl R A BRI, R R g, SR R RIBOAER A, R T SH
BRI R BT B P T2 A A

PyObject *PyEval_EvalFrame (PyFrameObject *f)

BEE: a9l R . BT RE ABL SF— P PATWERE. X4 X PyEval EvalFrameEx () Wfi]
1, TR ER R A .

PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
Befa: #a950 M. BT RUE ABL X2 Python fRREZAT AN BN TR E. S IATI £ AHSCIR T
X RAFHIIAT, AR T 1 ARG ZE AT . BN throwflag 5 AT DAL 20—
WA, W SPBOLMHE— DR X2 TS RE throw O Jrik.
TE 3.4 JUAS RS T bR BOAE 3 — RIS, AR R A S B 37T 3 0 57 7
int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
B PR B AR SO HRAE W AR . HAE IR o FE, SR i [ml A
int Py_eval_input
Python A H I TIGLRBMERIGFF 5 BLAPy_Compilestring () (M,
intPy_file_input
Python 1 H T A SCHF A PR S U ) P S SR A5 L& Py_CompileString () ffifi].
X RAESR AT 7 K 1Y Python Y5 AR IS B2 i 14455
int Py_single_input
Python IE7AH i T MR AIE AT S5 B Py_CompileString () . XM T HAMFRE
ErglEEANIEE R
struct PyCompilerFlags

X2 RAF IR AR AR G5 A R . XA R dm i i I 0, BERHMER int flags fEA, 1M
TR ERHATIE DL, BREN PyCompilerFlags *flags & A. FEXFEN T, from
__ future__ import A PAMB I flags.

H 3T pyCompilerFlags *flags 42 NULL, cf flags LM -NEEHT 0, M H T from
__future__ import MMy EREATIE SIS EF .

int cf_flags
Gk AR
int cf_feature_version
cf _feature_version J& Python [/NRAS . B 484451kl PY_MINOR_VERSION,

RT BN S 2N, MEAMCYFEcr _flags HiE T PyCF_ONLY_AST JHEFRHES T A 29
Ji

e 3.8 WA K AEASTE: BT of _feature_version FEX .

int CO_FUTURE_DIVISION
XABRENLAITE flags s B MG BREB AT / Wil PEP 238 FrRUER) “EIRE".

42 Chapter 3. tREEBE%R API


https://peps.python.org/pep-0238/

cHAPTER 4

51 AT

AT ZAHY R RO =M T4 B Python X425 | HI 4K
Py_ssize_t Py_REFCNT (PyObject *0)
BRI Python X4 o i3 |14k

Note that the returned value may not actually reflect how many references to the object are actually held. For
example, some objects are “immortal” and have a very high refcount that does not reflect the actual number of
references. Consequently, do not rely on the returned value to be accurate, other than a value of 0 or 1.

Py _SET_REFCNT () RRECRBCE—DXRG L.
T 3.10 RAS K AR Py REFCNT () O NI EH S B AL
15 311 AR A AT JE SR AR const PyObject*,
void Py_SET_REFCNT (PyObject *o, Py_ssize_t refcnt)
FERR o W5 I THERR BN refent .
Note that this function has no effect on immortal objects.
Added in version 3.9.
T 312 AR AAZE: FKAEXRALHUE L
void Py_ INCREF (PyObject *0)
PR ARGE 0 PH—AFiHstrong reference, FEWIZXTRIEAERE ] HA LY BT -

I PR B0 T % St borrowed reference RS Ky strong reference, Py _NewRef () EREUAT#% A
FH ) strong reference.

When done using the object, release it by calling Py_ DECREF ().
WX RALIA N NULL; QIR BERf 3 B A NULL, 36 Py_XINCREF ().
ANEEFI IR B2 DA 5 U PRl % o0 /DN JEL000 52 SR, IR EICRFBCA AR TR
e 312 JRAS B AAR T GRAEXTRA B

void Py_XINCREF (PyObject *0)
5Py _INCREF () Kl fHXR o WIPAKN NULL, FERXAPEOL T IR BCR B AT it o
HEZFPy_xNewRef (),
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PyObject *Py_NewRe£ (PyObject *0)
B THUE ABL B 3.10 iaAe. NG AIHE—AHiisirong reference: 1 o LV Py_INCREF () FtiR[H]
X4 0,

MR FETLIX A strong reference W, N 4YEFE FE Py DECREF () FFEHT| T -
XI5 0 WA NULL; Q1R o AT PASH NULL MW H Py_XNewRef ()

Bl

Py_INCREF (obj) ;

self->attr = obj;

AT DA 1l

[self7>attr = Py_NewRef (obj) ; }

FIEZ R Py_INCREF ().
Added in version 3.10.
PyObject *Py_XNewRef (PyObject *0)
B THRE ABL B 3.10 paAe. KT Py_NewRref (), fHIR o WA NULL.
RIS 0y NULL, ZpRELHE - Ffak[a] NULL.
Added in version 3.10.
void Py_DECREF (PyObject *0)
FE— 8 M S o Wstrong reference, FEBHZE | AR

M Jg—strong reference YOREH (RIRTZ BT I HITHEE R 0), K& AT Z X4 i@ 2L 2Ly
deallocation PR (‘B WA A NULL),

L bR 5 15 TAEAR R R BN — 1 strong reference,
X RAAA A NULL; QSRR BER & B AN NULL, i Py _XDECREF (),
ANFEFT B PR K2 DMEAT 7 =S P 2% o, /0% BRS04 SRt BUBRECRRE A AR -

o

R RR B S S UL Python [URSH A (B4 — A __del () HEMIZESEBIpRE
FUAFEE R AL ) o BRI LERR D i S A SR, (R T RIS BERS H Hii/1 T Python
SRR . XEWEFETE APy _DECREF () Z BT AT 1 i 4 548 B IR X SR8 B 1AL+ 5
TFHPIRAS . BN, A5 b 53 6 52 A A L) I 5 Kl T 59 Xk 5 ) 5 | 8 0 8] — A i s 72
H, B REARSE , ARG FORIERAE B Py _DECREF () .

TE 312 AR B A AR T TRAERT SRR SPHE L.

void Py_XDECREF (PyObject *0)
5Py _DECREF () ZKAlL, EXF4 o W] AR NULL, FEiX P4 &L T Mok BOR & A A a0R . ok
H Py DECREF () Wyt RIS T 1AL .

void Py_CLEAR ( PyObject *0)

B IR XIS 0 Wstrong reference, RG] PAH NULL, FERCIEOL NI/ BA EMIRUR s fEH
Mg N AR 5Py _DECREF () M, RAFETFHSEMW WA NULL, £ X}Py_DECREF ()
A AN T AL s 6 52, R 2 2 gl D M 0l — I i AR B 7R RS | ) 2 i S 50k
5 NULL,

5 BRI 1] — R SLIR S [a) AT RER 2k P AR G5 | IR i e — i

TE 312 JRA KA MRS HOIMERKPORE IR WERESEEAMATE R, EITEAR S TH0
il
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void Py_IncRef (PyObject *0)

B T 1EE ABL FORI—HRI0R G 0 Wyistrong reference, Py XINCREF () WIRREURAS . BRI
T Python {321 TH AR A

void Py_DecRef (PyObject *0)

J& T HasE ABL B — I8 M4 o Wstrong reference, Py XDECREF () WIMREURA. B W 81T
Python {Jiz4TH B AR A

Py_SETREF (dst, src)
L] HBEI— AN FE X8 dst Wstrong reference, Ff¥F dst &K src.
TEPy_CLEAR () WO, XFE “E” MR gE & 2 2.

Py_DECREF (dst) ;

dst = src;

LA 22X

[Py_SETREF (dst, src); }

R AFTERE OO dst [ERIGIH _ Z 0 _ K dst B sre, ITLEARAT IR dsr 4 25 B filh 2 A A1
AT dst F8 10— DA R G

Added in version 3.6.
1E 312 JA K AASHE: ZRSBEIE R LYK WERIEADSHAGHAE W, EIRASH
B -
Py_XSETREF (dst, src)
¥l Py_XDECREF () ft#Py_DECREF () fJPy_SETREF W7ASFh,
Added in version 3.6.

1 312 A KA RS
B -

BOHE A SPORIE R AN SHAA MR, ETRASH

\\
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CHAPTER D

FELE

AR B AR 1 R BCRFLE AR AL BRI % Python 530 . f 48 Python S5 AL B BERIAIHZ AR 200 . B
TAREHA fifR POSIX errno A8kt (BAEAR) A MRIL AL RN E /iR . K2 C APLK
BAEBN AT A B E . KZHC APL B 2k [l — NS RIS, AR E AT 23R o] — A5
W 2R 8] NULL, S AR E AT 2 0R [0 — B 2k 0] -1 (BIAME DL PyArg_* BREGRI 1 R
it 0 FaR KK o

ELRHIDE, RGN IR A SR, RO, RIS 5. G R Rk
', ﬁ%%ﬁ%ﬁ%ﬁﬂu% NULL (RS2 at kg, fln, WiRRadale NuLn, RAEER 1k
NULL A9 [5]3 )

DR B T E R B R BRI AL R W, Tl A SR EA R A BT RIS e
ZWETE. MERITAIE R, SR R A SRR B (X 58 s A7)
Be) o MUERAHERAL TS5, W RRIZIE R HAkE: . AR W TN RIR ], TR — i B ) 5 3%
ME 20 TR, WIREEIRBCA S S A P/ V024, X Python/C APT [ - ¥ I T REAN & HI 1
F10, FF BT RE S AR A ) 75 R I

ik

FRIERE AR sys.exc_info () MIPATEER. RIS MARRN T (RERELRE), WG
FAEMP AT SRR XA (RH 2R ER%) .

5.1 ITEFO;HIE

void PyErr_Clear ()
B FRE ABL IR IRIE R AR . WEREA BRI, WASHER.

void PyErr_PrintEx (int set_sys_last_vars)
B FR0E ABL FARiERIFTEDE] sys . stderr IiERERIE R BRAESE 12 SystemExit, iX
PR O AT EN AR, H &R Python 7%, J /R SystemExit SLHIHE & M4 RIS
HATEANRTE /R 20 B A TR B X R AL, B IX 2% 3T iR !
ISR set_sys_last_vars JAEBAL, WASKE sys . Tast _exc R EATHIRISRA . T T Aeact:
XE, BFEMEE sys.last_type, sys.last_value fll sys.last_traceback &4
IR S WAL, (AN [ o
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TE 312 JUAR A AR TE: JEI T XS sys . last_exc WRE.
void PyErr_Print ()
J& T ABL PyErr_PrintEx (1) B4 .
void PyErr_WriteUnraisable (PyObject *obj)
& F i ABL i 2451 B A obj B80T sys.unraisablehook ().
2 5 DO B R AN AT RESE T | Az e I, XA TR sys . stderr STHI—5%
EIE. BN, MREEAELE _ del () I %R
LRI IR N BB Z R oby, EARIRACAEATT G K 8 e B 3C. A2RATRE, obj 3R
AT TR E S E . AR obj S NULL, R AT B [ml ] .
T FH G RO IR B — D S
1 3.4 AR K AR T FTEN RIS B . Q2R obj oA NULL K¢ HAT B Al 3] .
FE 3.8 fRA K AHEASH: [fiff] sys.unraisablehook ().
void PyErr_DisplayException (PyObject *exc)
B TRUE ABL B 3.2 jaie. Ff exc BARIERIEARTTHIE] sys . stderr, ABHEARH AR,
Added in version 3.12.

5.2 filth &%

X LU R EOT R I VR B 2 BT AR R R AR R . T ORI, — SRR ECR IR &R M NULL 54, DAME
HF return {54,
void PyErr_SetString (PyObject *type, const char *message)
& T heE ABL g W EAR DR g i i I 7 3 SH— DS 8ERE R R Bl E N MR
H, N PyExc_RuntimeError. YRICE NHAN B Hstrong reference (I UNMFE i Py_INCREF ()).,
FHASH—FERIHE B Tut -8 MR,
void PyErr_SetObject (PyObject *type, PyObject *value)
& T HE ABL BBRECR I T PyErs_SetString (), HRAWRNRER “EH” HEMLEE—1
Python X%,
PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
REME: {84 NULL. & FHE ABL XA KRB E T — MR maF Hik A T NULL, excep-
tion [\ 24 j&—> Python W S 2. formar FIFE 5 1T 2 28 B A AL XA FRIVE R BN
YpPyUnicode FromFormat () EMEINE LHE. format 2— ASCI i) F4FER .
PyObject *PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
B 184 NULL, & TH45E ABL @ 3.5 AL MlpyErr Format () filF], HERZ —1 va_list
FAWSHON A & P2 BRI SBUE .
Added in version 3.5.

void PyErr_SetNone (PyObject *type)
J&F 15 ABL X J2& PyErr_SetObject (type, Py_None) HfaiE.,

int PyErr_BadArgument ()
J& T faiE ABL X4 PYErr_SetString (PyExc_TypeError, message) HIfii5, HH message
e THEESEON R WERE. B EEA TN .

PyObject *PyErr_NoMemory ()

HBEME: (84 NULL, % -Tfa5E ABL X2 PyErr_SetNone (PyExc_MemoryError) HfiiE; B
R[] NULL , DAY NIEFERNT, XHRAOECREFTPAE return PyErr_NoMemory () ; o
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PyObject *PyErr_SetFromErrno (PyObject *type)
AWM 18 NULL. 6T R ABL S MESERR, 475 C i b8 MO [ 45 B C st
errno FRIELXGIK—ARH . EME T —PIocdii g, HEE U2 BAUE errno MM AR 102X R 11
s R (M strerror () #£E), ARG PyErr_SetObject (type, object). fE Unix I,
Y errno W{E N EINTR B}, B —PMPWHERSEFET, XBSEMPyErr_CheckSignals (),
WARERCE TR RS, WIEHARHZRE . ZRBUS 2R ] NULL, R 24 2R G0 2 ] i
IHZ ARG a2 K3 n] AS A return PyErr_SetFromErrno (type) ;.

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
HREME: 18k NULL, B FiaE ABL 5PyErr SetFromErrno () 224, {HUNME filenameObject 1~
N NULL, ‘BERHERS=ASEUE Y type WA EEL. £ OSError R MIEIL T, R T
EXFHESLBIR) filename [BIE.

PyObject *PyErr_SetFromErrnoWithFilenameObjects (PyObject *type, PyObject *filenameObject,

PyObject *filenameObject2)

B W {4 & A NULL. B Tk & ABl A 37 m A %
FPyErr_SetFromErrnoWithFilenameObject () , {H %52 % — 4> filename X} %, H T
M2 filename [ R EC MO it B %
Added in version 3.4.

PyObject *PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
BEME: 184 NULL, & THaE ABL 2T PyErr_SetFromErrnoWithFilenameObject (),
HCHZ DA C FRFERTER G H o filename J2 [l filesystem encoding and error handler RS .

PyObject *PyErr_SetFromWindowsErr (int ierr)
BEE: 1@k NULL, B TFHE ABI on Windows B 3.7 WAL, Xi2— 1M T38| % OSError 1
ERER A WL T B AR derr (E5 0, MM XT GetLastError () B M Bk B9 44
RS, BAEJE ] Win32 K3 FormatMessage () L ierr BY, GetLastError () A HH
B R ARG 1Y) Windows fiik, X5 E — > OSError X4, H winerror J&MERF3# AL 4
wMRAS, strerror BRI MMM IRIEE (M FormatMessage () 3K18) , ARJEHIHH
PyErr_SetObject (PyExc_OSError, object). iZRECK 2R [M NULL,
\] 4 Windows .,

PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
B EME 184 NULL, % T 252 ABlon Windows § 3.7 iei#e. 25{ T PyErr_SetFromWindowsErr ()
, BAMNSEE E B R ) R
B] F 4 Windows .,

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
#BEE: @k NULL, /& -F1a5E ABlL on Windows § 3.7 Ja#e. 5PyErr SetFromWindowsErr ()
P, BOMNYAIE R AR filename Ak NULL , WSl UM R G452 (os . fsdecode ())
BT RIS IAE R EE =S UG 845 OSError MG T @ L RH LB £ilename &Y,
u] H 4 Windows .,

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyObject
*filename)
B EME : 184 NULL, 3T Fi5E ABLon Windows | 3.7 e#2. 5 PyErr SetExcFromWindowsErr ()
KA, BOMIALE G2 AR filename A5 NULL, ‘EXRHENE =S4 OsError K&
T CRE B £1lename B,
Al i E: Windows.,

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr, PyObject
*filename, PyObject *filename?2)
& W a8 18 A NULL. & Tii & ABL on Windows #& 37 R A& %
FPyErr SetExcFromWindowsErrWithFilenameObject () , {H & 12 3% % — 4> filename

POE 8
B] 4 Windows.,
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Added in version 3.4.
PyObject *PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char
*filename)
# @ i 8 A NULL. & Thi & ABL on Windows & 37 R #. %

FPyErr_SetFromWindowsErrWithFilename () , %RANSEEFE BB M A ) Fa 2R A,
B] F 4 Windows,

PyObject *PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)
BEME: 18 NULL, & T ABL | 3.7 irie. X2l ImportError WIHEEREL. msg ¥ipki%k
J S HTE BT . name Fl path , (FFWPASH NULL ), ¥ FRPEE ImportError XfV.Y)E
M name #l path.
Added in version 3.3.

PyObject *PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name,
PyObject *path)
BEME: 184 NULL, & FFaE ABL | 3.6 W2, MiPyErr _SetImportError () B2, {HXA
PREALVF R E — 1 ImportError B FAMKMlA.
Added in version 3.6.

void PyErr_SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)

WE Y HI RS, ITAmASE . DR M E A2 syntaxError , B EHINJENE,
@E‘rﬁé’TEﬂ?%?w)\ﬁﬁﬁ% SyntaxError,

Added in version 3.4.

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)

BT RE ABL g 3.7 meAt. FUTFPyErr_SyntaxLocationObject (), {H filename J& H filesystem
encoding and error handler fERSH)FTTER

Added in version 3.2.

void PyErr_SyntaxLocation (const char *filename, int lineno)
& T FasE ABL U TFPyErr _SyntaxLocationEx (), BT col_offset parameter 2=,

void PyErr_BadInternalCall ()

J& T faiE ABL X2 PyErr_SetString (PyExc_SystemError, message) HI4E5E, HH mes-
sage Frn il T ARESEOR A N EBEAE (140, Python/C API pR%L) . & FZH T NEBMHIH.

53 AHEE

LR DA C At rp e 4t BT R T i Python Bt warnings S AR LE KA. EATE T
] sys.stderr §T Fl— 085 244K, P WA W REC S48 e KB ON B IR, FEXFMELL T, BT
Frh A s . AT REHR T &SR BB, A5 sR U A w . ARA fil  RE, ARIEMESH O ;
AR A SR, REMEN -1, (To¥EME &G SChRfT ) TS EE, e R iRE . X2
WEANZ ). MRME TR, WHEN IR EERREARE (Fla, Py _DECREF () FA5] &
—ANHERE)
int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
B TR ABL B —ANEEERE . B8 category 2 — A5 (UL FTH) 5 NULL ; message /&
—A> UTF-8 JafS [ EAF e o stack_level j2— 45 HARMWUECE B IEEG B0 Mz Ak i b 24 Ji EAE SR
TR T R o stack_level 1 W2V PyErr_warnEx () WKL, 2 @FEMZ BREEL, DAL
HeHE.
A B PyExe_Warning )12, PyExc_Warning & PyExc_Exception fJ12; Bt
INEESII/E PyExc_RuntimeWarning . A5ifi Python BRIV 4 Rzl i, Frfs HAAHx
AR EEEE A
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A REEERNFER, SR warnings My 73R -w B850, B0 1T 542 1Y
C APIL,

int PyErr_WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename, int lineno,
PyObject *module, PyObject *registry)
K — AR B AT S JE I AT R S ) S B X 2 fiL T Python PR %[ warnings.
warn_explicit () SMZM EHE AR WHEF L TR . module T registry Z: %] # %
oA NULL PAFS 2 5 SR BT iR A BRI ECR -
Added in version 3.4.

int PyErr_WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno, const
char *module, PyObject *registry)
& T ABL 2 TPyErr WarnExplicitObject () Aid message Fll module J2& UTF-8 YAl K]
AR, T filename 22 filesystem encoding and error handler RS .

int PyErr_WarnFormat (PyObject *category, Py_ssize_t stack_level, const char *format, ...)

J& FFasE ABL T PyErr warnEx () WERE, {B{fiffPyUnicode FromFormat () A4k
IR . format J2AH] ASCIL il i) F 1R .

Added in version 3.2.

int PyErr_ResourceWarning (PyObject *source, Py_ssize_t stack_level, const char *format, ...)

B T ABL g 3.6 # A, Kl FryErr warnFormat () W) B ¥k, {0 category &
ResourceWarning 3 H'ES¥F source {45 warnings .WarningMessage.

Added in version 3.6.

5.4 EiFEIRIEREE

PyObject *PyErr_Occurred ()
BEME: AT A . BT ROE ABL IR G IR TR IR RSy . WESE, WEREISRE type (5
XA PyErr_Set* s pyErr Restore () Wia—IRAAE 250 . WAKE, W
B[] NULL. RIFASHHEXHREMERSIH, FHIRATEXN EIITPy_DECREF () .

A b 2551 GIL,

HIE

AERR EE SR E W 7 HEAT IR WA PyErr_ExceptionMatches (), WAL
o (HBARE G RIMIA A FRFHRYL, SRR — N EBIMARIE, ST
M FE R —T2K.)

int PyErr_ExceptionMatches (PyObject *exc)
J& T FasE ABL Z4)F PyErr_GivenExceptionMatches (PyErr_Occurred (), exc). IR
B2 RAESE PR B T e I AR T s R A A S i e 5 | 2 s e A R A D T

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
& THE ABL QIR given S5 exc ) g AU DEFC R M B . 2R exe @—NRXE4, NI
24 given jg— TR LI R T EME . AR exc & —AJCH, Wiziod (PALGBEMTIod)
HH ) Bl A S R TR 1 R AT UL

PyObject *PyErr_GetRaisedException (void)
B #agsl A . & TRUE ABL A 312 Az, IRERYHIEG | Z R, FIRERE R RS
RAES AR f R BCE R 1] NULL,
IR TR AR e i D BRI e DR RIS 8 DR 7 s 4 AR BT
Bl
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PyObject *exc = PyErr_GetRaisedException();
/* ... code that might produce other errors ... */

PyErr_SetRaisedException (exc);

S0

PyErr_GetHandledException (), {REX4HEIIEFEANIER FE .

Added in version 3.12.

void PyErr_SetRaisedException (PyObject *exc)

B TRUE ABL B 3.2 e, f exc BON BB R RE, RO BEMFEHAR T

i
BETA F KT — 0 exc BIBTH, BB — AR .

Added in version 3.12.

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback )

J& T Ha5E ABL H 3.2 [RAFH: i PyErr GetRaisedException () fLEr.

PRGN AR IR A P AL o . R R B RSN, W =4 BRI
NULL., QUREVRE, N HERR I ARG 2 Ire B aga A5 | . (R 4] DAY
NULL RIfHRBINT G R 2,

&

I PR G B H R B R S UG B R A AR S B R e s A I IH AR BT A
B

{

PyObject *type, *value, *traceback;
PyErr_Fetch (&type, &value, &traceback);

/* ... code that might produce other errors ... */

PyErr_Restore (type, value, traceback);
}
N\ J

void PyErr_Restore (PyObject *type, PyObject *value, PyObject *traceback)

J& T e ABL H 312 [RAFEH: Wl PyErr_SetRaisedException ().

AR type, value FI traceback i X = ARV EAF RN, WARCBE TR NEERRE . W
REARXGEIH NULL, WFERERIERAT . WA A NULL KRR NULL A EE . S
KA Z—DR WAL ATCHH) A KB EA. ( SOX SRR T BUS 1 IR 4R . ) it
PR A E AR RGN VR AHETE 2 B R G5 | BAETR 2 5 AR A
TR I . (SRR AR — A, AR Z T LR . = 2 A )

( ik W
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IR R 5 B e I BRAF AR SR A IR B R AP IR BT G o I PyErr_Fetch () 3R
PRAF A HT A IR TSN o

void PyErr_ NormalizeException (PyObject **exc, PyObject **val, PyObject **tb)

B THUE ABL B 3.12 lUAF: W8UN PyErr_GetRaisedException (), DABEGATATRIBERZ
=R

ERFEHOT, FHPyErr_Fetch () FrRBIEER DA “GEIEMALE)”, B *exc @& —PEXTH
M *val ARE-—AZEM SR FEX R I I eR BT AR R SEfilfb 26 WREE 42 E AL
B, AT AT A . SRR IE R IE AL 2k T HE T+ RE

- D
ogia
HEREL R 2B e R E FiEE __traceback_ J@tE. WAHENE YL E FY, BT
PATF BEINACAD B
if (tb != NULL) {
PyException_SetTraceback (val, tb);
t

(S J

PyObject *PyErr_GetHandledException (void)
BT hsE ABL @ 3.1 waAe. $RIBUBIE I E L0, Bl sys . exception () FriklElf—At. X2

o SR RE, MARRIEE AR 55 . REl— M8z B HG | B3 NULL, A
B ERREZ ) S5 k4 . Does not modify the interpreter’s exception state.

Ik

LR EGHE F A S8R B PR R RS T . B T8 3 G 24 A0S S I B AR A TR
HREIRSHEHME. B PyErr_SetHandledException () FKE BIE G EEIRTS.

Added in version 3.11.

void PyErr_SetHandledException (PyObject *exc)

B TRUE ABL B 311 paAe. WEBEIEHI A, M2 sys.exception () FrgkfFHy. X2 —1
CHAN RIS, MARRIBE KM ZEERERES, WA NULL,

il

R BGE A AR B A B AT BT . e Rl 3 & R AR U 35 B R A R R
SERSHIIHME. B HPyErr_GetHandledException () RIREBUREIRTS.

Added in version 3.11.

void PyErr_ GetExcInfo (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)

BT ROE ABL B 3.7 paoaz. FEBUHPW S E G EERRIERX, M sys.exc_info () FrikiFH.
DRHE— SR RN, MARNIBE RS R E 3SR AR AH5 H, P
fa]—ANERAT DAY NULL., ASBMCREEBRRS. WEREBUE N T PR MR E N . S

M PyErr GetHandledException ().

Ik

MR EOE A S W TR A PR AR B . B 34 & B AE AU T s R A R
SEIRESHIEHE ., B PyErr_SetExcInfo () FRE BB FHEIRE.
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Added in version 3.3.

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
B THUE ABL g 3.7 A, WERHER, iR sys.exc_info () IfRIGHY, Xefi—1> ek
RIS, A RNIBE | W54 . SR mBoS S5 . ZE =R RS, WE =42
e ANULL. BERREORN T 1 FARA MR 1Y . SEHEREMI T PyErr_SetHandledException ().

ik

I BRI 3 AR S TR AL PR AR B . Bl 3 & R AR AU TR B I R A R A
SERSHER . WHEHPYErr_GetExcInfo () RiZEBFHEIRTS

Added in version 3.3.

1E 311 A KL AR type Fll traceback SO AN T LAS NULL, @R BU7E 2
WL (B value Z40) RAEWTHENT. MRETIARSAMBOT A =ASH51 1.

5.5 E54bE

int PyErr_CheckSignals ()
& T HUE ABL XA Python H{5 S A BEAC B,

UNSRAET: Python fRRESE R LKA LKA, ERFGARE MR AL T ES, WRE, Wk
VRN A B f . PR SCHF signal fide, WRTPAZE R LA Python 4 5 {5 5 Ab BEAR -

R F o2 BT A FRACBE S, RJ5R 1] 0, {HJE, Q15K Python (55 A0 BRERE | & T 58, Wik
BRI RTF I H R B T Bz 0] -1 GXRR HA 55 AL PRAT S ] BEIRIS A UL PR BATRE T IR A
R PyErr CheckSignals () Wit EE),

WA R EONAE B LA, BFEdE S Python fERERS NHAH, e AT ERAEIE&E] 0,

AR EOAT AR A5 B iR (BN Cul-C) K IsHELZE A TR C AR A -

ik

%} SIGINT fJERIA Python {554 AR S H| & KeyboardInterrupt 4.

void PyErr_ SetInterrupt ()

B Fi o ABL B #l — A~ SIGINT f§ 5 F| &k W o K. X F M T
PyErr_SetInterruptEx (SIGINT),

ik
BEREOR T AR S LR . EW LARNIGIL i C RS AL BEE R .

int PyErr_SetInterruptEx (int sighum)
BT HaE ABL B 3.10 pee. BHl—AME S EERRCR . Y4 FIRPyErr CheckSignals () ##
B, B2 IE F £ 0 E 1015 5951 Python {55 AL FEES .
PCRREOT  BATIR EE S A0, If7 22 Python {55 AL BRER SSHEE K Briss (024 F 4% Cul-C
W ER) R IR TEARE EREH E C AR .
W2 E 1915 5N )& f Python SRACPRIY) (RI#Ei% A signal . SIG_DFL & signal.SIG_IGN), E
W signum FERE ARVFIE S M S TR Zoh, BRI -1, EHABREI R, WERME 0. RIS R4
NI R BB T
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ik
VR B (S AR . BEW ARGIL I C 55 A BRI -

Added in version 3.10.

int PySignal_SetWakeupFd (int fd)
XA THREERE T — ML WBNE 5 R 4 AR 1 TR U A MG 59 5 1 H AR S
TIRFT . fd WAUZAEPHZER . BRI [ i — IR SO R -
BCEE -1 RS ZRHE X RAIRIRES . XS T Python Py signal.set_wakeup_fd (), fH
SV AAL IR o fd N 22— R SCUHR AT o R B 24 M T AR T
1 3.5 A K AEAE T AF Windows b, IRREAIRAE SRR B 2 A0

5.6 Exception 3

PyObject *PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
BwEME: #egilA. BTRE ABL AT HR S EEIFIR I — i 75 name ZHLIUH
P RELRR, & module.classname JEF N C FEFH . base Fl dict Z50GH %8 NULL., X461
fB— R4 H Exception fZENTE (FE C il PAiE T PyExc_Exception i),
BER) __module  EYERFIN name ZHIHIT Y (BJ5— RIS ZHT) o base ZEATHM
KIFE L BN —MRER D hEA N Itd. dic ZETH R E — A lRZ R
Ay 2 -

PyObject *PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyObject

*dict)

Befd: #Hag51 8. BTRUE ABL MlPyErr_NewException () —#F, [T A LARRFALER BT 57
RS FAFR . AR doc J@YEAEZS, BRI 2RI ORI A 3 o
Added in version 3.2.

5.7 FEMR

PyObject *PyException_GetTraceback (PyObject *ex)
BwEME: ey 5l . B TROE ABL R 5 R E A IR [ 3R S — A B g R Il al DA o
__traceback__ J&IEFE Python i, WIERBEA T RERAYMIH, Wik [ NULL.

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
B THUE ABL RE58 KRR I BCEA b o ] Py_None JHIRE

PyObject *PyException_GetContext (PyObject *ex)
BwEME: #reg7l A . BT RUE ABL RS AR RIKR E NS0 (TR ex AR5 A1 T — AR
) VER—AFEI R R, WA context_ JEYEFE Python Hijjii). MR EA T KB
TR, R E NULL.

void PyException_SetContext (PyObject *ex, PyObject *ctx)
& T HasE ABL 5 55 A S BEA B R SCRESR ae. [ NULL RIS E . %A AR ox 2 —
LB RIS A . ARG I — B e 9T .

PyObject *PyException_GetCause (PyObject *ex)

BwEME: #e95l A . BT RUE ABL $5 S EA KB (— AR sEsl, B0 None, H raise
. from ... &KE) EN—HSIHRE, A[E _ cause_ JEYEAE Python Hiifii].
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void PyException_SetCause (PyObject *ex, PyObject *cause)
B E i ABL 4555 SR IR RPN cause. (1) NULL KI5 e, AFLER A A5 AT
cause ;&—PN BB None . IXAMAI—ANF7 18] cause (15[ 1 .
__suppress_context__ JEMERWILER A HIN True.
PyObject *PyException_GetArgs (PyObject *ex)
BEME: #agl A . BT RUE ABL g 3.12 gt IR[PIFH ex ) args.
void PyException_SetArgs (PyObject *ex, PyObject *args)
BT Fa5E ABL g 3.12 paAL. FrRH ex Y args &N args.
PyObject *PyUnstable_Exc_PrepReraiseStar (PyObject *orig, PyObject *excs)

g A8 APL. B RER KR PAZE S

FERERR I except * SEIAYRARSLIGIY . orig MBI IR A, 1T excs RTFEPGI LAY 7H
NP . %IRRT orig W BEAAERIRBAL BRI >, ARAE except* ARG &7
(R ENTRA Y orig AR EIWIEHE) FPCEBT ZiE (Rer2Aa 5 orig MR EIH) .
AR o] T B I 4 5 | &) ExceptionGroup, B UNIRBIA BT A ) 574 Wik 5] None.

Added in version 3.12.

5.8 Unicode &= Y}5k

A R TR AME K B C 1Y Unicode 57 .
PyObject *PyUnicodeDecodeError_Create (const char *encoding, const char *object, Py_ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)

HBEME: #FHe45 A . BT iaE ABL 47— UnicodeDecodeError X4 H iy encoding, object,
length, start, end F| reason 2@V . encoding F reason >}y UTF-8 45 i) F /R -

PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)
BEME: #a971 R B TROE ABL RIEIZEE RHXTRI encoding J&TE

PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
REME: #eg7lA. &TRUE ABL RIS E S H RN object JETE

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)
& T IE ABL BRI E S HE AR I start JEYETTFFHTION *start . start WhZFAN 4 NULL . {3} 3R [A]
0, RIGmRm -1,

int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)

int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)

int PyUnicodeTranslateError_SetStart (PyObject *exc, Py_ssize_t start)
& T HUE ABL R4 € SRR start JEPERCH start. SEENIRE] O, RIGHHER R -1,

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)
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int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py_ssize_t *end)
B T HE ABL JRERZE S X R end JEVEFFREHAA *end . end W75} NULL. IR O,
MR m -1
int PyUnicodeDecodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeEncodeError_SetEnd (PyObject *exc, Py_ssize_t end)
int PyUnicodeTranslateError_SetEnd (PyObject *exc, Py_ssize_t end)
& T HEE ABL K45 E SRR end JRTEBCHN end . ENINIRIE] 0, ISR 0] -1,
PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeTranslateError_GetReason (PyObject *exc)
REMA: #eg7 A . BT RE ABL R4S E FH TR reason J&1:
int PyUnicodeDecodeError_SetReason (PyObject *exc, const char *reason)
int PyUnicodeEncodeError_SetReason (PyObject *exc, const char *reason)
int PyUnicodeTranslateError_SetReason (PyObject *exc, const char *reason)

B T IEE ABL KE45E S H XTI reason JEIEBCHN reason. HHIWRE] 0, IR E] -1,

5.9 IR

XA T —FPTE C )2 EdE T i R i 07 30, e O RR G 3 R R 2 iE . 2
BT A —E & AR YH ] Python U (J5# 2 H shBREFHBINRE) Wt 22 el e
tp_call SEHRVERTCELR A 38 A P33 2 ATTEBIALPE .

int Py_EnterRecursiveCall (const char *where)
BT RUE ABL B 3.9 e, ARic— MBI C J=Z I RIRF AT Y Rz

WA E LT USE_STACKCHECK, BLpRESfifIPyOs_CheckStack () Kekitr OS @&kt . Ul
R TXAER, BERFEE 1 MemoryError iR [IEZ(H.

Bifl 5 L PR BCRFR AR TR BB I BR . A2 A3, $F B — 1 RecursionError Jik[Hl—A-E
TE. FEHMERT, WEREZE,

where [ Hj—~ UTF-8 #Ri% ) FAF U " in instance check™, ‘B4 fif IR IR K TS
M RecursionError JH BAHPEE.

e 3.9 JUAS B A H: R BOAE AL < [ APT Fal |
void Py_LeaveRecursiveCall (void)

B T % ABI f 39 pr A %8 ] — APy _EnterRecursiveCall ()., ¥ W 4t
Py EnterRecursiveCall () WA s ok SR HBAEPAT KA

T 3.9 WA K AR T IR BOAE AR 2 TR AP ] [
IEfHE R ARSI tp_repr TEFFHIWRIFALIE . FERIPIRZIL, to repr ETEBERXTZR LA
B 1k B ER . DA WA R BCK S B 52 U Eh BE . ASEBRBSCR K, X P EE C XY reprlib.
recursive_repr () SN,
int Py_ReprEnter (PyObject *object)
& F18E ABL FEtp_repr SEELHYIT L WER A DA I AR R .
WERXT R C AL, RO R ] — AN IR FEMLIE LT tp_ repr SEELN 24 3% 0] — A48 H] &
ADEFR ARG BN, dict XGRFRE] {. ..} T List XPGRFRE (...,
SR R 3 38 A R ot ) e bR IR Bl — AN fR IR R AR O T t o repr SEELEFE M 243& 7] NULL,
AEHAROL T, R ECRR M ¢ p_repr SEHLRF AT IEH4kEE
void Py_ReprLeave (PyObject *object)

& TR ABL 45— /Py_ReprEnter (). WA RIBIZEM Py _ReprEnter () W KiEH
FERAETHH—K .
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510 HRERE

AT AR E Python S #RAT/E N 4 F5k PyExc_ R Python S 4 FRAY 4 Jm A8 Bk 15 3k 2028 5 1Y

RNy pyobject*; ENTHGEINIR . THEEI T &R

C &#R

Python ZFR

&

PyExc_BaseException
PyExc_Exception
PyExc_ArithmeticError
PyExc_AssertionError
PyExc_AttributeError
PyExc_BlockingIOError
PyExc_BrokenPipeError
PyExc_BufferError
PyExc_ChildProcessError
PyExc_ConnectionAbortedE
PyExc_ConnectionError
PyExc_ConnectionRefusedE
PyExc_ConnectionResetErr
PyExc_EOFError
PyExc_FileExistsError
PyExc_FileNotFoundError
PyExc_FloatingPointError
PyExc_GeneratorExit
PyExc_ImportError
PyExc_IndentationError
PyExc_IndexError
PyExc_InterruptedError
PyExc_IsADirectoryError
PyExc_KeyError
PyExc_KeyboardInterrupt
PyExc_LookupError
PyExc_MemoryError
PyExc_ModuleNotFoundErro
PyExc_NameError
PyExc_NotADirectoryError
PyExc_NotImplementedErro
PyExc_OSError
PyExc_OverflowError
PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_RecursionError
PyExc_ReferenceError
PyExc_RuntimeError
PyExc_StopAsynclteration
PyExc_StopIteration
PyExc_SyntaxError
PyExc_SystemError
PyExc_SystemExit
PyExc_TabError
PyExc_TimeoutError
PyExc_TypeError
PyExc_UnboundLocalError
PyExc_UnicodeDecodeError
PyExc_UnicodeEncodeError

BasekException
Exception
ArithmeticError
AssertionError
AttributeError
BlockingIOError
BrokenPipeError
BufferError
ChildProcessError

ConnectionAbortedError

ConnectionError

ConnectionRefusedError

ConnectionResetError
EOFError
FileExistsError
FileNotFoundError
FloatingPointError
GeneratorExit
ImportError
IndentationError
IndexError
InterruptedError
IsADirectoryError
KeyError
KeyboardInterrupt
LookupError
MemoryError
ModuleNotFoundError
NameError
NotADirectoryError
NotImplementedError
OSError
OverflowError
PermissionError
ProcessLookupError
RecursionError
ReferenceError
RuntimeError
StopAsyncIlteration
StopIteration
SyntaxError
SystemError
SystemExit
TabError
TimeoutError
TypeError
UnboundLocalError
UnicodeDecodeError
UnicodeEncodeError

1
Page 59, 1
Page 59, 1

Page 59, 1

Page 59, 1

ZTnm
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RI1-#IWN

C &#R

Python ZFR

&

PyExc_UnicodeError

UnicodeError

PyExc_UnicodeTranslateEr UnicodeTranslateError

PyExc_ValueError
PyExc_ZeroDivisionError

ValueError

ZeroDivisionError

Added

in version 3.3:

PyExc_BlockingIOError

PyExc_BrokenPipeError,

PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,
PyExc_ConnectionRefusedError

PyExc_FileExistsError,
PyExc_IsADirectoryError,

PyExc_FileNotFoundError,
PyExc_NotADirectoryError,

PyExc_ConnectionResetError,

PyExc_ProcessLookupError and PyExc_TimeoutError /14U~ PEP 3151.

Added in version 3.5: PyExc_StopAsynclteration fll PyExc_RecursionError.

Added in version 3.6: PyExc_ModuleNotFoundError

XL IR 44 PyExc_OSError:

C &R

&it

PyExc_EnvironmentError

PyExc_IOError

PyExc_WindowsError

TE 3.3 AN A RS X BU 5 44 8 20t B S D 2

YRS

5.1

REE S5

JITA A5 Python %58 IR ] DAV 42 R s i
& PyObject* KA BATAGEINNG . PATTAH T 4L &4 Fx:

C &R Python Z#R &id
PyExc_Warning Warning £
PyExc_BytesWarning BytesWarning
PyExc_DeprecationWarning DeprecationWarning
PyExc_FutureWarning FutureWarning
PyExc_ImportWarning ImportWarning
PyExc_PendingDeprecationWarning PendingDeprecationWarning
PyExc_ResourceWarning ResourceWarning
PyExc_RuntimeWarning RuntimeWarning
PyExc_SyntaxWarning SyntaxWarning
PyExc_UnicodeWarning UnicodeWarning
PyExc_UserWarning UserWarning

Added in version 3.2: PyExc_ResourceWarning

YR

L2
2 AXAE
Pk

Windows 5 5 KR i 3L T BIALIIAET %2 MS_WINDOWS | DAT{R4 I EI SO L .

FCAARIE R R

AR A HIHE

PyExc_InterruptedError,
PyExc_PermissionError,

HAZFRHA PyExc_ fil I Python 4 24 FR. X S
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Az R T A S TRAT S5, B3R C AU TS -F- & nI RS A, fE C HfiiiJi] Python ALk,
PABSEHT R B BT IR C F 9 (EH 8 Python HHAHA54E .

6.1 IRIERFZHIR

PyObject *PyOS_FSPath (PyObject *path)

BEE: FagsI R . BT RE ABL g 3.6 pee. iR\ path 7RG IR TER . MR Z S 2
—A str 8 bytes %4, WK [E—A#istrong reference, QNFEXITRLI T os.PathLike #11,
MHBEE—1 str 8 bytes MRk __fspath__ () . FEHAMEN FH5|K TypeError
FH4iR [0l NULL,

Added in version 3.6.

int Py_FdIsInteractive (FILE *fp, const char *filename)

WL TN filename (%71 Return true (nonzero) if the standard I/O 344 fp B RN 5 ] A2 H. 1) | iR
M (%) fH. if isatty (fileno (fp)) NEEM NS TXFEN. WRPyconfig.
interactive NAEEAH, MBREHE filename $8451 ) NULL s HAFRSE T FAFH ' <stdin>' 5§
1222 Z—HURR A

I ERECAS AT HE Python B W)Uk 2 BT
void PyOS_BeforeFork ()

J& T 1 ABI on platforms with fork() & 3.7 wae. FERERE ) L2 BIMEf B L8 N AOIR S AR 4. LR
O MAEP I fork () BUE ARSI Ve ke 2 AT AR R BRECZ BB . JOEM T3 LT fork ()
RS

gL
C fork () VAN Y BAE main” .42 (PLT main” #422) hdtft. XtHT PyoS_BeforeFork ()
i 2 At .

Added in version 3.7.
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void PyOS_AfterFork_Parent ()
% T a5 ABI on platforms with fork() & 3.7 WAz, FERES> 2 Jo A 28 Py HOR S B R 4. LR %R
N MTEPE ] fork () BT 2L ok 24 pi HEFE ) s A SR ], TCe R e 2w . R
EMTRENLT fork () HIRSE.

i

C fork() T8 W N X4 H ¥Fmain” % 42 (i T main” f
PyOS_AfterFork_Parent () SEiith2untt.

=
ey
e
3\5
i
53
N
hd
<H

Added in version 3.7.

void PyOS_AfterFork_Child ()
& T HaE ABI on platforms with fork() & 3.7 prAe. TEHERR S U2 5 EHT NI MERERIR S R 8. 1t
BB AET ] fork () BUARATZRAINY ye b 24 BT HERR 1 sR B0 S5 (e T HERR R, iz kA
AL E] Python fiREdR0ih. HEMTEX T fork O WAL,

i

C fork() o H W 4
PyOS_AfterFork_Child

1 fEmain” & 42 (B F'main” B F %) # # f7. X F
) RV A

—~ \

Added in version 3.7.

W

U

os.register_at_fork () o s Vi W wJ #PyOS_BeforeFork (),
PyOS_AfterFork Parent () MIPyOS_AfterFork_Child() & A ¥ B & X Python &

.

void PyOS_AfterFork ()
2, F %252 ABI on platforms with fork(). T FE5> X2 )5 H 2L PR B R AR ZEgR 2
Python fif s I 0 R E0S M AE BT bR i i H o SR 2 — TR nT B T SO A B e i v, T
AT B R A
M 3.7 AT H: B E#iPyos AfterFork Child () Buft.

int PyOS_CheckStack ()
& T a5 ABI on platforms with USE_STACKCHECK & 3.7 JaAz. 4R ReSHE KRR 25 [a) AR o] BT . 53X
B—A0[EERAEI, EAEE X T USE_STACKCHECK W a] il ( H Bi27E{#i ] Microsoft Visual C++
SRR 4R Windows fifiA ) . USE_STACKCHECK ¥ H 2l 3 VRUA N AZAENR H O HIRS
U I E Lo

typedef void (*PyOS_sighandler_t)(int)
& THaE ABL

PyOS_sighandler _t PyOS_getsig (inti)
& THUE ABL IRIEES i BHIH(E S A0HE . XR— R sigaction () B signal () Hfj A
Hedro THANZE B IE P R

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t h)
& T RUE ABL K& | FESAIEREON hy R FORAESAPEES . Xg— R sigaction ()
o signal () HYRIEELEEAS . NS BRI 1R 4!

wchar_t *Py_DecodeLocale (const char *arg, size_t *size)
& THuE ABL B 3.7 paA.
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B
B BOR 7 24 9 BB VA % 45 Py Config APT B K T B A Python 3 47 3740 4 1t
MPyConfig SetBytesString () ER%.

BRI ATAE This function must not be called before %} Python 34774744 14 2 B4R A DAE IE
HECE LC_CTYPE &5 Xi: &Py _Prelnitialize () BREL.

i il filesystem encoding and error handler FEfRS—/NFATER . AR EERALFRES N surrogateescape 45i%
AEFRZS, NPT ARA ) 4 R AR S 24 U+DC80..U+DCFF {5 Fil N 4% AR — N5 51 w]
B A AERFAT, A 75 2 i ] surrogateescape 4 iRALFRAS R 4% UM 2 IS EAT.

IR [B]— 38 818 BE Y B 58 AT AR A R 8 EE, B PyiMem RawFree () RREMNAE. W
R size N4 NULL, WPHRFHERR T null R TEFEFEE S AS| *size

TE R A R A4 B A 1 IR ] NULL. W12R size N4 NULL, W *size RFEEPAFES RN
(size_t) -1 S{EMRRSES RIS AN (size_t) -2,

filesystem encoding and error handler & HPyConfig Read() 3 % & #J): £ WPyConfig
M filesystem encoding flfilesystem_errors WM.

FRIDEE RN 2 A A, Bl C PER R B -
WPy _EncodeLocale () BRECRAFFFFER AL [ 545 eR

S0

PyUnicode_DecodeFSDefaultAndSize () HlPyUnicode_DecodelLocaleAndSize ()

Added in version 3.5.
TE 3.7 WA S A8 T BAE R BT Python UTE-8 #5550l il UTF-8 k=X
TE 3.8 WA K AEAS T PIAEUNSAE Windows ['PyPreConfig.legacy_windows_fs_encoding
SR 25 ) b bR SR8 Y UTE-8 gl =X s

char *Py_EncodeLocale (const wchar_t *text, size_t *error_pos)
J& T a5 ABL § 3.7 peie. B— i Se F AN FAF ER gAY K filesystem encoding and error handler ,
WER A IR AL PRES S surrogateescape 4 AL PR, WIFE U+DC80..U+DCFF i [H P i (B A7 S i
W77 {H 0x80..0xFF,
R ] —ANE [ B FC R T R AR, i PyMem Free () RBEONFE. 24 % A I bl i nl N 17
Sy BCER BRI IR W] NULL,
N error_pos A NULL, NIKINAFEP *error_pos N (size_t) -1, BT KAEgIDALN R
I O F A R G5
filesystem encoding and error handler & HPyConfig Read() ¥ i & #): £ WlPyConfig
M filesystem encoding flfilesystem errors 2K .

W Py_DecodelLocale () BREOINFFY R ARHS [l th TEFAFALUN 745 o

)

PR A ATAE This function must not be called before * Python ¢t 47T #744 1¢ 22 B g R A DATE IE g
it LC_CTYPE &5 Xis: & fPy_Prelnitialize () L.
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Z W

PyUnicode_EncodeFSDefault () MlPyUnicode_EncodeLocale () HR¥.

Added in version 3.5.
TE 3.7 WA KA AR T BUAE PR ZAE Python UTE-8 A5 478 | UTF-8 Zmhdtg .

16 3.8 JiA B A S T BUAENISRAE Windows bPyPreconfig. legacy windows fs_encoding
BB 6 UTE-8 St

6.2 ZGiThAEE

XSO H sys BRI DIRER] PALE C ARSI i) T R R4, BN T Y iR AR 1Y sy s #2
BRAy T, T IE ETEN T ARIR S S
PyObject *PySys_GetObject (const char *name)
BEME: EARF A B TRE ABLIREIRH sys BHREIRTR name B35 QAR E A AFAE N & [1]
NULL, HHAXEERE.
int PySys_SetObject (const char *name, PyObject *v)
& T HUE ABL #f sys BRI name 50 v BRAE v i NULL, TERCHEDLT name K¢ sys BEH A
B WIIIIRIE O, AR RIGRIE] -1,
void PySys_ResetWarnOptions ()
J& FHaE ABL 4 sys.warnoptions BEE NEH|FE., WREFIAEPy Initialize () Z HigH
e
void PySys_AddWarnOption (const wchar_t *s)
/% T 145 ABL This API is kept for backward compatibility: setting PyConfig.warnoptions should be

used instead, see Python Initialization Configuration.

Append s to sys.warnoptions. This function must be called prior to Py_Tnitialize () in order to
affect the warnings filter list.

H 3.1 AR .

void PySys_AddWarnOptionUnicode (PyObject *unicode)
J& T Fa 72 ABI This API is kept for backward compatibility: setting PyConfig.warnopt ions should be
used instead, see Python Initialization Configuration.

Append unicode to sys .warnoptions.

Note: this function is not currently usable from outside the CPython implementation, as it must be called prior
to the implicit import of warningsin Py_TInitialize () to be effective, but can’t be called until enough
of the runtime has been initialized to permit the creation of Unicode objects.

H 3.11 A 57 .

void PySys_SetPath (const wchar_t *path)

& FF: F ABL This API is kept for backward compatibility: setting PyConfig.
module_search_paths and PyConfig.module_search_paths_set should be used instead,
see Python Initialization Configuration.

Set sys.path to a list object of paths found in path which should be a list of paths separated with the
platform’s search path delimiter (: on Unix, ; on Windows).

H 311 A5 .
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void PySys_WriteStdout (const char *format, ...)

% TR ABL X5DA formar fiiR R B FAFEE B AE| sys . stdout. AXF|RALMIFN, BIffiALE
THEB (WWF30).

Jormat [ Y5 A AR i A5 LSO DR EIFE 1000 35 AR - il 1000 745 )5, il 7
PP PR Frolil, X REWRIE A BN SZ BRI %™ #5205 BTN 24 % <N>s” SRR
Horpr <N> 22— AR R <N> 5 HALEAF SR R RS Z A S 1000 525351+ 2E
HRCT . B %L, ET RN AR RARCr 3T B BA FT R .

WRK A THAR, sys.stdout A, CARSULIYIE RS AZIHIER (C )24 sdout .
void PySys_WriteStderr (const char *format, ...)
J& T Fa5E ABL 22{0PySys_WriteStdout (), {HMNE AF| sys.stderr B stderr,

void PySys_FormatStdout (const char *format, ...)

& T FaE ABL Z{e)l PySys_WriteStdout() F pRE0R & il PyUnicode_FromFormatV () Fxgziik
HEIH BASRE B R EKAE.

Added in version 3.2.

void PySys_FormatStderr (const char *format, ...)
J& T faE ABL 25{llPySys_FormatStdout (), {BECHNE AR sys.stderr B stderr,
Added in version 3.2.

void PySys_AddXOption (const wchar_t *s)

& T FasE ABL 5 3.7 pa#g. This API is kept for backward compatibility: setting PyConfig.xoptions
should be used instead, see Python Initialization Configuration.

Parse s as a set of —X options and add them to the current options mapping as returned by
PySys_GetXOptions (). This function may be called prior to Py Initialize ().

Added in version 3.2.

3.1 AT .
PyObject *PySys_GetXOptions ()

BEME RN TR B TERE ABL § 3.7 A2, R\ HT -X BT 7, 28T sys. _xoptions.
KA R, FHRE] NULL R

Added in version 3.2.

int PySys_Audit (const char *event, const char *format, ...)

5‘]Zvi—/\ﬁfrgﬁﬁﬁFﬁﬂﬂfﬁ{%f((ﬁﬂ%’]? S 3R [0 2 BT 2R I 3R o] HE A B
;%o

If any hooks have been added, format and other arguments will be used to construct a tuple to pass. Apart
from N, the same format characters as used in Py BuildValue () are available. If the built value is not a
tuple, it will be added into a single-element tuple. (The N format option consumes a reference, but since there
is no way to know whether arguments to this function will be consumed, using it may cause reference leaks.)

TR # RPATN  B R EPy_ssize t RALHE, TLiRRAGEN T PY_SSIZE_T_CLEAN,
sys.audit () 2HITHHK H Python A1 & LU Al BAE .
Added in version 3.8.
TE 3.82 A K EASTE: BiKkPy ssize t 1T # MAFAF. TEIZAT, 251K — DR REGTFE
ik S

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)

RE AT B hook FEIMENGIR A ™ vHE 512 . AR HFIR [ M A R R AL AR . ARz
IR 2P tatl, B AR MBS — AR WA APT SN 5 T A XE IS 1T I B8
Efﬁﬁﬁ*%%&%ﬁﬂ Ho

userData 355t XA TR T8 7 R80T BE AR Rz TR, i85 AN Y E AR 1)
Python R 75
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WK BT AEPy_Initialize () ZHIHCEAEIIIM . WRAEIBTRAIIGZ JEHIRH , BUARYH
THE TR EIE R AT R 5| & — M Exception TRUMEHRE MG CLbEE
ALPEHR) o

BT R B R S G K R Python MRREARFERFA GIL BH UL R .

THZ Y PEP 578 T A K T TRANIA . FEIs AT RIS HE R o S5 | A AV SR ek B0 5 0 A
TR AT WARA RO SO

WERERE SR DRI, PR 5 A — T FiF sys . addaudithook HAMIHATATSEL. 4N
BECATBAFTEI K T —MRA H Exception R, BRI SN B8 29k
ke DRI, YRR 5 S AT BGE A AT T4 8 5 E s I B A AT B2 i BT A B RO 88

typedef int (*Py_AuditHookFunction)(const char *event, PyObject *args, void *userData)

The type of the hook function. event is the C string event argument passed to PySys_Audit (). args
is guaranteed to be a Py TupleOb ject. userData is the argument passed to PySys_AddAuditHook().

Added in version 3.8.

6.3 TRl

void Py_FatalError (const char *message)

& T HE ABL FTEI— D Ear i il ST R . A RATAEATHRT B, ek B 24 (A T 2]
] B AREE(E 1] Python FRF &R A G R A DU B AGRE R T 5 B Ansxh A48 PR CL BRI e 75
Unix |, ZFARHE C AL abort () FFh BERZNEM—4> core I,

The Py_FatalError () function is replaced with a macro which logs automatically the name of the current
function, unless the Py_ LIMITED_API macro is defined.

T 3.9 JAS B AS T H B0 bR AL FR -

void Py_Exit (int status)
B FTHRE ABL Bl M mi ke, XFIH Py _Finalizebx () SR 5 M M b5 E C R B %K
exit (status). WIRPy FinalizeEx () f&RE51%, 1B HAIRSEHE N 120,
TE 3.6 A K AR AR T O H S ZA B SRR 2 PR 200

int Py_AtExit (void (*func)())

B T HE ABL M —A i Py_FinalizeEx () PRI ERR AL T8I B ECR AL MM 24
HORR IR EA{E . B2 n] AVEMF 32 AN PRpR AL, 23y, Py _AtExit () $FiRI] 05 2K
Wit , ERRR I -1 SRSEIENE PR R i e . B E B AR 22 R — . T
Python ) N A AGKRFAETF BEBR KL BT SE A, AL Python APTRRE func i -

6.4 AR

PyObject *PyImport_ImportModule (const char *name)
BeE: #a9 51 A . B TEUE ABL XXt Py Import_Import () AT, E#%Z2—1 const
char* YfENSEONAE Pyobject™*,

PyObject *PyImport_ImportModuleNoBlock (const char *name)
Befa: a9l A, & TRGE ABL ZREZ Py Import_ImportModule () WI— MR FFHI A -

T 3.3 WA B AR AR T AE S AR ) — AR S SRR B S R R, {HJ2 A Python 3.3 32, 07 %
FERZ R OL N E UM X MBI BT, T AL R B R IR T 0 B TC AL B2
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PyObject *PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, PyObject
*fromlist)

BEE: #Hagil A, AR WS EINE Python AL __import_ () SREUGEFMAHKEH
b
R M — R T S AR R R 2 R HTT I, R AR S AR MO S NULL I 5B —A
He 5 __dmport_ () KL, MIEHR—AEHTREHR I E S 2B R, RIS T
— RS WY fromlist,
FARMIERE BN A TR R, R Py Import_ImportModule () ARk,

PyObject *PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyObject *locals,
PyObject *fromlist, int level)

REME: #a95IR. BTIUE ABL A 3.7 e, AR, RTIR B RERIIES S NE
Python p#%y __import__ (), BIAMRME __import_ () BRELS H A HIMEREL
AR B — R T S AR B E RS T, BURTE S AR NULL 38— 5
o 5 __import_ () KL, MR—MU TR R PIEE %R mER L, BRAEAHT
—ANAEZS W fromlist.,
Added in version 3.3.

PyObject *PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals,

PyObject *fromlist, int level)

BEME: #FHe45 A . B TREE ABL 2T PyImport_ImportModuleLevelObiject (), {HHA4
Frky UTE-8 gl i 445 H2 1 AN /2 Unicode %42
TE 3.3 WA SRS T RNTHIEZ level Sy T

PyObject *PyImport_Import (PyObject *name)
Bl Ay 51R . BT EUE ABL 2N T HT S A TR i R R 0 (U
level 5 0, FIRYERX TN ) o ERF AR L w1 2RE NN _builtins_ WY __import_ ()
PR X TERE RO Y AT PASE T R AT A TR A
R BRI X AR A

PyObject *PyImport_ReloadModule (PyObject *m)
RwEME: #agFI R . B TRUE ABL B, R — IR P RS N, BOETER
Wi [a] NULL Hf 3 A5 (TR OL BRI R 2 A7TE) «

PyObject *PyImport_AddModuleObject (PyObject *name)
BEME: AT A, BTRE ABL § 3.7 iaA2. Return the module object corresponding to a module
name. The name argument may be of the form package .module. First check the modules dictionary if

there’s one there, and if not, create a new one and insert it in the modules dictionary. Return NULL with an
exception set on failure.

Ik

This function does not load or import the module; if the module wasn’t already loaded, you will get an
empty module object. Use PyImport_ImportModule () or one of its variants to import a module.
Package structures implied by a dotted name for name are not created if not already present.

Added in version 3.3.

PyObject *PyImport_AddModule (const char *name)

BEME: BEAE A . BT ABL Similar to Py Import_AddModuleObject (), but the name is
a UTF-8 encoded string instead of a Unicode object.

PyObject *PyImport_ExecCodeModule (const char *name, PyObject *co)

Bea: #agil . BT RUE ABL 48— MRS TR (ATREN package .module JEX) Fl—4
M Python =5 R SR EHE A P B R AL compile () SRIUWACHIRT S, MNdigfid . i [ X2
B RAGH G, B AR A A AR R WGR 0] NULL 308 A i FEREM RIS OLT name
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M sys.modules iR, BIfE name ¥E 3 APy Import_ExecCodeModule () BB ELET
sys.modules W', 7E sys.modules PR RFTEEVIGMABIIS BN, KARAXERBIR
A INEFN RO SR B AL T — R AR AN O TR EE W B RO RE 2 TR ) RS

Wik _ spec_ Ml __loader_ WUIRMARKENE, RO NEMHE. . spec [ NEk 4
(WSRCBE ) R _ loader_ IMAEHAME I T R#E% N SourceFileLoader 5%
B,

By _ file  JEMERBI AN co_filename, WIREH, 8% E _ cached
ARBIHR P AN R B BB E . WS RPyImport_ReloadModule () | fif B EAHR) T
.

R name 51— MEX K package .module BT S SHIAFR, WAL i AR B @ B L5 R T8 A
SO,

HiEZ R PyImport_ExecCodeModuleEx () MPyImport_ExecCodeModuleWithPathnames ().

1E 312 fRA K AEAH: _ cached_ Ml __loader_ MK BEBCHFN. BRKES L
ModuleSpec,

PyObject *PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
BEME: #e3 R . BT RE ABL BT PyImport_ExecCodeModule (), {BUIR pathname A~
N NULL WIS BN BERA ) __file  JRIERYME.
Z: W PyImport_ExecCodeModuleWithPathnames ().
PyObject *PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname,
PyObject *cpathname)

BEME: #Heysl 8. BT iaE ABL § 3.7 At TPy Import_ ExecCodeModuleEX (), 1810
R cpathname A3h NULL M S HREABIRT S __cached_ fH. FE=ANRECT, ;ﬂ’ﬁrﬁﬂ% )

—A,
Added in version 3.3.

T 312 JRA K AAETE: _ cached  WRECHFH .. BHNKES N Modulespec,

PyObject *PyImport_ExecCodeModuleWithPathnames (const char *name, PyObject *co, const char
*pathname, const char *cpathname)

BEE: #FHey A, & TR ABL B FPyImport_ExecCodeModuleObject (), {H name,
pathname #| cpathname >y UTF-8 41 74T 3. QIR pathname A 4 NULL Wik 2 22 il AR 3
cpathname HEWT 3 1714 (1A .

Added in version 3.2.

TE 3.3 WA KA AR T AR R T AT i B AR & i imp . source_from_cache () FRiTHE
A

TE 312 JiUAS e AR AN E A2 BRI imp AR,

long PyImport_GetMagicNumber ()

B R4siz ABL 3&[F] Python F45F3SCPF (B .pyc SCF) MM, BUBERUN S 47E T RSy
FF3mASE S, HB/NEETY ). SRR -

e 3.3 JUA KA AR | SRR Jel{E -1

const char *PyImport_GetMagicTag ()

% TR ABL £1%F PEP 3147 #%3) Python “F5 5% SCF 44 3R [ EAR RS 478 . W IRETE sys.
implementation.cache_tag [J{EE N 2485 08 i ok 250 BEAUR A (B -

Added in version 3.2.
PyObject *PyImport_GetModuleDict ()

BEME: ENEGTA . E’«—J?‘A‘ UE ABL R [0 TR E B 4L (B sys.modules). fifiEEX 24
XM AR AL
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PyObject *PyImport_GetModule (PyObject *name)

BEME: #FHe3I R . BT ABL | 3.8 e, IRIMIAELAMIE SAEE, IR AR RS AN
izl NULL {HA S B R . WA R ONR [ NULL H i B 1% .

Added in version 3.7.

PyObject *PyImport_GetImporter (PyObject *path)
BEME: #eg 5l A . & THRE ABL RPN —A sys.path/pkg.__path__ H155H path 45
AR, HESM sys.path_importer_cache TFHHR. WIRE M ARWEF, Wi
Ji sys.path_hooks H £ H| —REALBIZ I AR5 H B9 70 WERBA 7T 84 1 0 5R [a]
None; 3XHf&5 M Jrpath based finder Joik % AR5 H & B A ds. 4R FHFEFE sys.
path_importer_cache 1. R[El—ANFg I EHRAFRTZIHTTIH -

int PyImport_ImportFrozenModuleObject (PyObject *name)
B THE ABL B 3.7 mAc. BTN name (1 VREEE . BUEIITIR AL 1, 40 o 48 S48 e i)
RIE 0, AR AR AL R WONR A -1 FFRE— . B MBS S U RS AR,
HiPy Import_ImportModule (), (FYEREMLAFRA i Sk -— QIHLAHECL B S A I B S T2

E.)

Eo

Added in version 3.3.

TE 34 A KA file  JRMERFAFAEARS FIRE.
int PyImport_ImportFrozenModule (const char *name)

& T ABL 22 F Py Import_TImportFrozenModuleObject (), {BHZFRA UTF-8 4l
FAFERT A& Unicode X4,

struct _frozen

R DRGSR S5 2R BE L, 5 freeze T HIA M —2 (1§ S F Python JEAL
W EZFTHH ) Tools/ freeze/), HiE X AIFE Include/import . h 1R

struct _frozen ({
const char *name;
const unsigned char *code;
int size;
bool is_package;
bi

T8 311 A K LA i 1s_package FEARHIBRBUZ T A— M. BN TH size BEHR
{EAIBIL .
const struct _frozen *PyImport_FrozenModules
AR BRI AR A frozen iCsRINEE, PA—ANITA R NULL BUR 10K KR4S
Wo B PHREBGEF AR, ERAERER AR R 5 =I5 U T DUR T 5 2Ok 4R Bt ah S e
RSB
int PyImport_AppendInittab (const char *name, PyObject *(*initfunc)(void))
B FRUE ABL [0 BUA I N BERBURE IR I — MR . X R Py Import_ExtendInittab () HIE
RS, ARTCIEY ERNR M -1, BB ] i 44 FR name S, FHH R initfunc 124
e — R F AR WA g SR BN M EPy Tnitialize () ZHTAM.
struct _inittab
A N BRI R p— A B H S5 K. i A Python 7R Fr AT DARFIX 28 25 44 14 1) B 41
HpyImport_ExtendInittab () 45& (M DASRALEISM K N BA B . 2% 540 ¢4 oh 1 il A AL
I8
const char *name
BRZFR, J—A> ASCI Z i) FAFER .
PyObject *(*init func)(void)
BERT VBT R SR OB ) A 1L R KK
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int PyImport_ExtendInittab (struct _inittab *newtab)

li) A BRI — ZABEER o newtab SUAL A LA— M55 NULL AE N name 5By Fe 46 H 4535
AP PO ST GBS EONAFAT R IR ] 0 BCE QSR Tok 0 B RS N AR B P R L[]
—Lo BRI, RS AR IAE TSR . LR B A EPy_Tnitialize () ZHIFM .

wm R Python o £ W W m N|PyImport_AppendInittab ()
B PyImport_ExtendInittab () WFES K Python ¥4k BiiEH

6.5 #iE marshal I{EX ¥+

XLEEBIREARVF C AU AL IS marshal BB A R RS 2CR0 e A At 52 . oAy 28 R 40mT R4
WEENERF IR, 55— L8 ek B ] PR O Kt . 147k marshal i 4 SCPR 5 LA —3F
HREITIT

BOAHEAEATF I SR AR LT AT 3k o

PO S R A RIS AR . 55 0 O T sEAS , 56 1 UAS &34 SO marshal Jz 7 14k o L 5@ ALY
?%’f%o )’éﬁ 2 ARSI A A il a. Py_MARSHAL_VERSTION #8HH 7 M4 5i SCAAIME0 (4 H]
BUEH 2).

void PyMarshal_WriteLongToFile (long value, FILE *file, int version)

B—A Long BEH value DA marshal ¥R B A file. 36 HE A value WH AN 32 AN ToieAs
WL Long AWK/ NG, version F§RHSCAFAS =X AR o

BERR BT RER M, XA O T BB DR . WM PyErr_Occurred () #EATHRLIN.
void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)

FF—~ Python X} 4 value D\ marshal #8X5 A file. version W] SCAFA% I AR .

BERRECTRER M, EX A O T B PR E SRS WM PyErr_Occurred () #EATRIMN.
PyObject *PyMarshal_WriteObjectToString (PyObject *value, int version)

BEE: #e951 R . RE— A value 1) marshal FRTE X FATHRXT S . version 1588 SCAF#% K
AR

PATR BB BB IR S A% 9 marshal A% 3R {EL.

long PyMarshal_ReadLongFromFile (FILE *file)
MATTF T B FILE> X A Bk il —4~ C Long. A e ECH REREIR 32 fLf9{E, TCik
AL Long FERIFY /NI
KRR, R YR (EOFError) Jfak[Hl -1,

int PyMarshal_ReadShortFromFile (FILE *file)

MITFF T30 FILE> X B R Bl —4> C short . fif ML UL REEEE 16 (iW{E, Tt
AL short RAUAYR/NIAT,

RAEFHRIY, RFRCEE M 7% (EOFError) kM -1,

PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
Befa: #a95l A, MITIFH TR FILE> X AR [2]—4> Python X5 .
KAEARE, B EE S R (EOFError, ValueError B TypeError) iR [F] NULL,

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)

BwE s #eg 5l R . MITIFH FEEBUE FILE> XF M 1Y 2085 i 4% 8] — 4> Python X} 4. AN [H
FPryMarshal ReadObjectFromFile (), IbpREURE R A FMIZ A RBOEZ X4, o
VEHAG SO BR B 3 AN AE, DA B S AL G R T DATE N B 85de B BRI A S A UM SC
PR AT o AT 2400 R AN 2 FEA ST ART Y 28 i R e e X

KAFERE, R EIE S R (EOFError, ValueError B TypeError) iR [F] NULL,

70 Chapter 6. TR



The Python/C API, Z{ThR= 3.12.4

PyObject *PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
BwEME: #ag5l R, WAEHER data (] len A~ 1515 Ger XX B R ik [8]—-1> Python X
%o

KAFERET, R EE S R (EOFError, ValueError B TypeError) iR [F] NULL,

6.6 BTSHHMBELE

TERIEAR B Oy R BREAN JvEm], X SR BCE A M. HErE S ARSI extending-index .

X R B AR W AT = A4, PyArg_ParseTuple (), PyArg ParseTupleAndKeywords (), DA
FpyArg_parse (), EANTHEER & XALF FF  0RF ok BOU RE 0 S 55005 A0R 5. 33X 28 bR B0 T A1
(] BRI A A A R

6.6.1 FETES#

—ER TR AL 0 BEE AR EI0. — IMRUEICHIARANIA A Python X5 EillH 21
FAFECE RS S EAR R ITTI . B T AEBISN, — AR S S B R 2 B B Y X 4 e
W EA M SR FERE PRI T, NG5 N RBARARATG; BES O PRt R 4>
R EITHY Python XFGRAY; J54f5 [1 WAL C A h (L RHER) K7L,

FHBNZFEX

XA A FVFRF RS Gt BRI S 1) WA R IE AT ) AR B LR (9] Y unicode 457 B0 747 XY
JE IR A
AR AV, S X @A AL IR .
A = IPIME AT AR AT ER AN G e e 3] C 22
o By Ml s* EAERIAE K QI —ADPy_busfer S5, RXRHBUE T2 S ob X DAFEYA 1T & Bl
JE XA G b X B g 2 fEPy BEGTN_ALLOW_THREADS B vt £ A 7] 258 B4 PR K /)N ]
BB BT R 1 KU R, A AR S RAL A (BT SE R P RIS 5 2w e

M PyBuffer Release().

e es,es#, et fll et FHEA S ARG X . FEARGHRAFESE (SATMATERK R 5) 25
PR Py Mem_Free (),

o HAbAEIEZ—A st S H B bytes-like object, N bytes, I mHZHXEM—A const char
* F8EF . FERMIKE “BHEAT B OLT : BRI XTI Python XTEORAEHE, I L EE BT R A Ay
W R ZE B TR N AF
FIIR T RG] A Z RS A, SR PyBufferProcs. bf_releasebuffer FEINHA
NULL, 3XBA V0 v AR X 20 bytearray, PASKIELEE HEEN2 U bytes [ memoryview,

TEiX ™ bf_releasebuffer FRPASL, A M TEIUERH AN S G AT AN LA (Fln
ERESEZEZEMXIER, 3385 RS I EE) .

ik

XA # MR (s#. y# %), 22 PY_SSIZE_T_CLEAN MIfELF Python.h ZHIE L. 7E
Python 3.9 S RURA |, 4IRE T PY_SSIZE_T_CLEAN 7%, WKESHHYRA NPy ssize t,
A int.

s (str) [const char *]
F—A Unicode XTG4 i— MG MIFAF R C F55t. — M8 — N SN TS, X4
TR L PR R . C PR B O A4 M. Python “FAFERRBEAL S ik A I Jo AL
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WA WS, 4 ValueError RHAHWTI%. Unicode XEUEFHILAL TutT-8" %l C
T E . IR, — UnicodeError BT K.

Ik

XA FRIBA AR Z bytes-like objects . WRARIEEEZ A R GBI R EATHEALE C 455, Bl
ffif] os FixXEEPyUnicode FSConverter () VEH #4043k,

TE 3.5 A B AASH: PATT, 24 Python “FAFHE HIB E] 1R A M) null U4 5] % TypeError ,

s* (str or bytes-like object) [Py_buffer]
XA FIR K WEFEZ Unicode XfRMFEZHFTRINLR . B NHIAMFRMER Py _buffer G5HIK
. XHLERE C AR B & AR NUL 5275, Unicode %41t "ut £-8" Fafidih bl C F
e

s# (str, read-only bytes-like object) [const char *, Py _ssize_t]
B s, KAETERMAT M%7 R, GPRFEIEMAD C AR, £ 215 C F4F
PR, BN REKE. BFAFRTRA T IRAMNESFN . Unicode MR 'utf-8" 4
sl C A1,

z (str or None) [const char *]
5 s 2L, {H Python Xt R W ATHESN None, FEXFMEHL T, CH84%E N NULL,

z* (str, bytes-like object or None) [Py_buffer]

5 s* Z{ul, {H Python Xt RABAIHEN None, FERXFMEIL T, Py_buffer G5 buf M ABEN
NULL,

z# (strx, read-only bytes-like object 8% ¥ None) [const char *, Py_ssize t]
4 s# 2Kfl, {H Python M RALFHEN None, FEXFHELLT, C #i%HE N NULL.

y (read-only byfes-like object) [const char *]
EAAE A S IFARX R AR 115 A 09 PR C 1751 B A3 Unicode X4, 5
PG AT EIRA ST R T IXFEN NS, $F45]1K ValueError 57 . exception is
raised.

15 3.5 A K AEASHE: PR, 2477 5 G X PR 3] THRARY null ‘352 5] % TypeError .

y* (bytes-like object) [Py_buffer]
s* WSS, A2 Unicode X5, RIEZIFArRAVE R . X2 UERPEIRAHES: ik -

y# (read-only bytes-like object) [const char *, Py _ssize_t]
s# W48, A$23Z Unicode X5, W2y &

S (bytes) [PyBytesObject *]
B3R Python Xf 44 bytes X4, AEAXPATALATHEAR . WERZX R AN bytes W RN 5] %
TypeError, CZAEWWHEFEIN Pyobject*,

Y (bytearray) [PyByteArrayObject *]
2K Python YR 4 bytearray X4, A #A TR . ARIZXIRAN bytearray X4
25| % TypeError, CARWMAIYFENN Pyobject*,

U (str) [PyObject *]
%2R Python Xf 42 Unicode X5, RN BEATAEAMT . WRZI LA N Unicode X5 M L5 %
TypeError, CASEW R[N Pyobject*,

w* (n] {32 bytes-like object) [Py_buffer]
XA RIB AL LI BT A K O RR R . BN &R B Py buffer Z5HIRIE. 22
XA BEAEAE A null 75 Y oh X S8 S T TR 28 fl PyBuf fer Release ().

es (str) [const char *encoding, char **buffer]

s IAEN, EXFAISJGHY Unicode FAFEATAF ST X . B HALRA ik NUL 515 i) 2 2 B A5 «

Bk ATHEWA S B U A, IF HW AN const char*, ‘Eff[i—1-PA NUL 4§
W FAFE FR I A AR N AR, B84 NULL, EMHALA M utf-8" 4t 4 Python
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TEi R E RS M X5 i 55 SR, char**; BREG|HBHEHHER BN
WAHSROCANENZ MK . SCARRFUAS — S EhE 1 4 s XA T2 G o
PyArg_parseTuple () Sy H—RBER/NWGEIX, K4 A5 5 i Bt #5 D1 A~ Zenh X I HL
B *buffer 5IEXAH B NAF S0 WAEATULAEME G pyMen_Free () ERRC L
IrBER G X

et (str,bytes or bytearray) [const char *encoding, char **buffer]
Hes MHlE, BT AMNERMSEAWFRERNR. M, BREEANSER RGN,
es# (str) [const char *encoding, char **buffer, Py_ssize_t *buffer_length]
s# BRI, EREHSH) Unicode FPAIAFATATZMIX . MR es Tk, ERVFEAREIREL S
NUL F4£F.
ERE=ASH FH—MUNERA, FFHUACN const char*, EHg[H— LA NUL 507
FRER R I i ig U FR, B8 ) NULL, XAMEL S "ut£-8" Jufidi%a. 412R Python Joik
PR E R S5 7 . B ASEHUAUN char*; BRI TR EHER g8 iA
SRCCANERGerh X o SURREASE— DS BTE E i SN T g . 25 = DS Eb AUk 4 )
—AREN RS WS R EEECR IR i e X PR R
A PRIRAE 2
MR *buffer 117 NULL 4851, W BCRE 0 BCRT R R/ Gt X, e g i i Kl 52 il 2 b g X, I
BB *buffer LAG| BT BCHIFEAE « WEYE TR PyMem Free () PATERE T JERER /M FLA ZE 0 IX o
ISR *buffer FIE NULL FEEF (EARAGZIK), Weyarg parseTuple () KFMTHAIEEY
G, TEAF *buffer_length ROVIATEIRRE R Bl KD, SRR, AP RO BB X
IR . IR KA, JBE A ValueBrror.
XA, *buffer_length WL E N il Jm 45 A} NUL ROEHR A .
et# (str, bytes 1 bytearray) [const char *encoding, char **buffer, Py_ssize_t *buffer_length]
M es# HF, BT AMERDEANFRERNS . M, BIREEANSER RGN FrFEHRE
A,

TE 312 iRAS R AALH: u, ut, 2 M 2# ERFEERFE N ENT RN TIHAR Py_UNICODE* F/RE.

B¥
b (int) [unsigned char]
FHEGR Python B4R A TLAT-5 ISR, F76ifA—4> Cunsigned char.,
B (int) [unsigned char]
FF Python FEEAELA A RUEHOT HAI T A A, #6fA—1> Cunsigned char,
h (int) [short int]
- Python #5548 C short int.

H (int) [unsigned short int]
K Python #&E#£H: 8 C unsigned short int, AHHTE BT
i (int) [int]
H Python B4 C int.
I (int) [unsigned int]
F§ Python BEE4%45°l Cunsigned int, AT AT .
1 (int) [long int]
- Python #5564 C long int.

k (int) [unsigned long]
f Python B4kl C unsigned long, ApEfTHR IR .

L (int) [long long]
- Python & %%445 5 C long long.
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K (int) [unsigned long long]
- Python 32554464 C:C:expr:’unsigned long-long’, T A#EfTi#s AT .

n (int) [Py_ssize t]
$—A~ Python #BAI5E4k ifi—~ C Py_ssize_t Python JLRK/NEHL,

c (bytes i bytearray KJ¥ 4 1) [char]
FF—A> Python FATHRAY, —PKER 1 1Y bytes B bytearray X5, ¥4 C char .

TE 3.3 AR KA AR foiff bytearray FRAIPINT S .

C(str KM 1) [int]

Ff—A> Python FE4F, G1—PKBEN 1B str X4, #4h Cint.
f (float) [float]

¥ Python 77 55U Y, C 1):c:exprifloat
d (float) [double]

s Python 17 5 5 Y, C AY:c:expr:double

D (complex) [Py_complex]
WBF—A~ Python HHRBHAL N —A C Py_complex Python SRR,

Hapx+x

O (object) [PyObject *]
A5 Python X5 (REALAFEE) FAEE]—A CXFRF85 . Xk CFRJF st REHE IR S br % 15 %)
%o KGR Histrong reference Aol (RIS HTHECRSIGIN) « FEEERIFEEFA A NULL,

0! (object) [typeobject, PyObject *]
HF—A> Python XfRAFA—A CXIRAEE . XEMT o, HREZMWA C 4 H—1/2 Python 2
BRI, 55 A RAFE R IEEH C AL CRALN Pyobject*). 12 Python XA HA fiv
ZORMER, WL5K TypeError,

0& (object) [converter, anything]
WL converter EERF Python X440k C A8t . XTFEMNSE: B R2RE, F -2 CA
B (EERA) fyHbhl, $0h voidr, #3255 REURKUCE R

[status = converter (object, address);

Hrr object ;21 F55A517) Python X[ 411 address Jjfk 4 PyArg_Parse* pR%I void* 2%, R
status 24 DA 1 ARFELAR I DA 0 FCERILH R, 2540 R, converter PRERY 45| K 5548
ik address 1) N AR FFARAEHCIRAS

U2 converter 3R | Py_CLEANUP_SUPPORTED , WHIRSHUNT AR, & Al Bk & PRI %
PR, ARGt A LSRR E BT AT TR A, object ZK06 ) NULL ; [H I,
ZSEE 8 NULL ; I, S50 NULL , HI, %S5 NULL  (A0R{H) A NULL address
FE 5 JEAIE Y (e AR ]

JE 3.1 fRAS K A AR T Py_CLEANUP_SUPPORTED #{ s

p (bool) [int]
A% AR A B (— RN H B S5 R X B C true/false BEAUE . AR Kk
XHEE 1, BRWE 0. BREZALMAER Python {H. 2, truth FREUTE £ 5T Python Hiifaf il i{E
HEMER .
Added in version 3.3.
(items) (tuple) [matching-items)
XI5 0702 Python J73, BRI LR items Hiig A ITHIE R . C SRR, items Hig— ST
PIAEEIT. A s X BT AT RE A i .
%1% long” B AL (BUE M P 5 1Y LONG_MAX RN ETE) @A RERY, SR 2 dE4 73 24 1) Y A ) ---
252 2 F BN BN BERT I A R 2 e BRI (S2Fs L, B SO H C IR
Bl - VRIGTTECT RE 2 K AR L) o
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KA FAFER PR — S H A ) P B RRR RO L XL BB N EERTE S+ . B112:
I

ZEHAAE Python S5 2% vh R 19 2 BUGERJE PT kK . C A8 56 W 1 ] 1 2 5075 W) 4 Ak ok BRI (E.
MBS EOEE TR ER, PyArg ParseTuple () AReVFMIMMNE C A8 & (22845 M

»e

%

PyArg_ParseTupleAndKeywords () only: %%HET]’{ Python %ﬁﬁﬂﬂéqjﬁﬂFE@%ﬁ%B%gﬁﬁiﬂﬂéﬁi
FSH 4T, TR R SRR AR PR SAL, BTSSR | AT EAE S
T

Added in version 3.3.

ATy KRG A E B EWENEHHARMERNERBEE S W EHEH
(PyArg_ParseTuple () BREGIKE “FEME” FH).

ﬁ%ﬁ%ﬁé@ﬂ%ﬁ%ﬁ%; 5 JE B T ER BT R A A BRI BB AR BRI .« A M
i%‘?f%?iﬁ%#@éﬁﬁ%ﬂ%%é‘ﬂﬂﬂ Python XI55 AR AT ANERECEA] (RIAZLEBENm5 T
!

e 2 I L2 pR K R I S b 25 A% A 4 H ) S A O ML 5 X S R A i i AL RA L
AL, I BT AR IO R TR, XS A AT XA, BTN
PUPCHE 2 A AH I A% BRI

N AR, arg SRRV FEAS I MG AR . M, PyArg_Parse* p#iCrfik [l
FUE, BMRRR IR 5 5E 2M 55 . 24 PyArg_Parse* p#U T 544 2K BTCHE e th 4 T 2k I
B, 1A% R T B HL S e X BT X R Py btk 78 SR DR AR TR

API F#

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
BT e ABL T — BN 24, BB SEERSEA BT AE AR A S b Rk ]
true; SRR [A] false - H5 | A AH MY 75 -

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)
& THUE ABL flPyArg ParseTuple () ME, SRMTEHEZ—A> va_list KBRS EON A Z AT 22 4L
HISHE.

int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *keywords[],

)

& TR ABL MR B S E0R 54 S SR R i e ok il AR B (Y R B S 8. keywords 52
KEFSEAL TR NULL &84 . 254 WR2émpositional-only parameters, J{EIHR[E] true; & A ik
BEr, BRFR ] false 5| A AH M 1) 78

TE 3.6 fRAS KA AR R YR T positional-only parameters f) 45

int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject ¥*kw, const char *format, char

*keywords[], va_list vargs)

J& T FasE ABL MlPyArg ParseTupleAndKeywords () MR, SR B2 —A va_list Z5HU S50
A AR B S EE

int PyArg_ValidateKeywordArguments (PyObject*)
B TR ABL iR F P M XBFSHEBLFHFH. AR H A LA
T PyArg_ParseTupleAndKeywords () AEHEHMIENR T, FHECENFMOEXFRREE
Added in version 3.2.
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int PyArg_Parse (PyObject *args, const char *format, ...)

2T Ha5E ABL B SRATHY “IHZRAY s 2800 36— X 2L pR B0l F i) METH_OLDARGS £
BURNTH YA M Python 3 RZ 1R . SXA#EHEE TR IS IS EURAT, I BAEFR RS P K &
BARMEH BN, EAFATZAEN. U R mEAL A, SR RER X4~ H Ak sk
fifiH .

int PyArg_UnpackTuple (PyObject *args, const char *name, Py_ssize_t min, Py_ssize_t max, ...)

& T RE ABL —AHERHAMIESIRBUER, AR R E S8 %R
LT S0 SR BN 24 7E MR a2 AW ME TH_VARARGS. 4387 S2BRTE S0 04N 24 1E K
args fE N EAHRTR— U0 . ZICHPK B 20k min HASE S max; min 1 max W] g
5. BOMNISEULTHE L EREL, B HSE0Y 42— 8 Pyobject* AR REIFEER: EATRFDA
K H args WERIATE; BATHAEE AT A XVT args KA B TRESNEBASHIET; B
IR 24 B 7 KW aa Ak .  pRECEESHA T BB iR [B] BB E args AN A o2l B8 5 A iR B o
KT IR MR A0SR T 2R OUA R 5 B — A S

DMl Z R BRG], BUE _weakref T35 A BIFLS A AL D

static PyObject *
weakref_ ref (PyObject *self, PyObject *args)
{

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

}

return result;

}

.

EMI TR PyArg UnpackTuple () 5B TR PyArg ParseTuple():

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

6.6.2 SIEEE

PyObject *Py_BuildValue (const char *format, ...)

BEa: #ag5l A, BT IUE ABL BTl PyArg_Parse* BEURFTIEZ NAHIM A F AT HIFI—
AMEFF IR E— B 1R R A A R OU T R[] NULL; QSRR [u] NULL WRF5] %

/N =P
DN SH

Py_BuildvValue () HA—HAE—IICH. HA LB TRHRASPA 2 R
oA 2B WERAR L AT 2SS, BRI None; WIMREMS—MEHIG, EiklH
HIFE R TCIA R AL — W R o RS SR AL AT ER 1] DA B3R [0l — A KUy 0 303 1 #Y
JCH.

Y NTE AR R B AS BOE AL 138 T SR M X et , s A1 s# A8 B0, S8 DRI
. A ERENZHRMRERA 2R Py_Buildvalue () BIERXEETI . BaiEudl,
RARBYAL P malloc () I HIF IR NFFAS L1644 Py _Buildvalue (), YREGACISSEAE 75
EAEPy_Buildvalue () IzBIBFEH free () .

AR, WG SR FRA AR BES O W2 BT 2R [l Python X4
KA S [ WG C 48 g (R EE) M2AL.,

TRk, HERAE, B ME S ag b A h 2 20 (@ Aot W s#). X
AT PASEAR K s A A B AT S A A T s

s (str B None) [const char *]

i "ut£-8" gRRRE s & ) C FRF R Python st r %4 . SR C R 4841 NULL,
NI ] None,

76
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s# (str 5 None) [const char *, Py _ssize_t]
M ut -8 HihRf C FAFE S BERR 44 Python str X[ 4. 43R C F4FER 4844 NULL,
I BE Rt 20, F3& 8] None.

y (bytes) [const char *]
XKF C FAFHRFAS N Python bytes X5, 412 C FEAFHRFEE A NULL, 3R] None.

y# (bytes) [const char *, Py _ssize t]
X HF C FARFP LI K EFAL N —> Python X4, AN % C FAFHR 8% 4 NULL, W3R [H]

None,

z (str or None) [const char *]
s —#.
z# (str o None) [const char *, Py _ssize t]

M s# —FE.

u (str) [const wchar_t *]
W& FAY wehar_t Y Unicode (UTF-16 5f UCS-4) #5295 i X 4444 Python Unicode %42 .
AR Unicode ZZih X 5414 NULL, NJik[H] None,

u# (str) [const wchar_t *, Py _ssize t]
FF Unicode (UTF-16 5§ UCS-4) % 2% i X I HAK #4464 Python Unicode X4 . 415 Unicode
b X P55 NULL, DK BERF4E 20, Ff3R ] None.

U (str 1§ None) [const char *]
s —FE,
U# (str B None) [const char *, Py _ssize t]
M s —Ff.
i (int) [int]
FF—AHA C int F46 ok Python B4 .
b (int) [char]
Ff—EA C char F46i A Python BEENT 4 .

h (int) [short int]
F—NEA C short int §#k Python HEHN 4 .

1 (int) [long int]
¥4~ C long int §4ily Python BATH 4 .

B (int) [unsigned char]
f—~ Cunsigned char %44 Python BEHT 4 .

H (int) [unsigned short int]
¥f—A> Cunsigned short int %>}y Python FEEXTA .

I (int) [unsigned int]
— Cunsigned int %44 Python ZEEX4 .

k (int) [unsigned long]

Y—A4 Cunsigned long #4424 Python BT 4
L (int) [long long]

5—4> C long long 4}y Python BEHR 42 .

K (int) [unsigned long long]
¥f—A~ Cunsigned long long #{t>ky Python ZEENT4 .

n (int) [Py_ssize t]
Y57 C Py_ssizet AL Python B7H,
c (bytes KJ¥ 4 1) [char]
R MURPADFH C int i KR 1 1) Python bytes Xf4.

C(str KN 1) [int]
P MERBEANFRH C int 45 K EEH 1) Python str X4,
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d (float) [double]
B C double ¥4, Python ¥ S8

f (float) [float]
Ff C float 4 Python ¥ mi %

D (complex) [Py_complex *]
Ff—A~ C Py_complex KRR L5HFE4L A Python &5,

O (object) [PyObject *]
SRR Bl A% % — > Python X4, {H N HATE—ASBisrong reference (BP S| THEM—).
WAL AR G2 —A> NULL 845t e 2 B 7= AR S 800 0 T 85 iRF i E
TR Wik, Py _Buildvalue () iR NULL HARSH & 55 WEARMART R, We
B SystemError,

S (object) [PyObject *]
F o AHIH .

N (object) [PyObject *]
5 o tHlH], (HERXBIEB N srong reference, QNN 2 M P I S 500 32 X0 S04 15 2%
BB WHZ T R RIAL -
O& (object) [converter, anything]
WAL converter PREURF anything #5345 f Python XF 4 . % sREAEVE FH ISPty anything (T 124325
void*) fERHSHOF H R l—AN" Fif)” Python X4, B AN & AR H iR R [7] NULL,
(items) (tuple) [matching-items]
#> C ARSI Python TEAFHRFHIFII TR HOR
[items] (1ist) [HIRIICHE]
Pr—A C AR F 545 i Python 21 6 H- ARk R R T 2 40 .
{items} (dict) [HIRMITHE]
F—A CAE R HN AR, Python T, AF—XTIESEN C AR RXEN— D ICRBATH ], 4
BIVER B HME

WA X FEAF R T AR, I E systemError IR E] NULL,
PyObject *Py_VaBuildValue (const char *format, va_list vargs)

B #Hehl M. BTIUE ABL flpy_Buildvalue () M, SRMTEHEZ—A> va_list KA S
B A 2 ] A i SR

6.7 FITREMSEAL

P T B A A AL A R i s 1 R K
int PyOS_snprint £ (char *str, size_t size, const char *format, ...)
B T RE ABL ARMEAS 455 formar FEHNSEL, Hith AR size A58 soro 2, Unix T/ 50
M snprintf (3),
int PyOS_vsnprint £ (char *str, size_t size, const char *format, va_list va)
& THaE ABL ARIERE X FAFH formar FIAEBSHD K va, i A size 7458 stro 21 Unix
FWT vsnprintf (3).
PyOS_snprintf () MPyOS_vsnprintf () 33 C FrEERKEL snprintf () Ml vsnprintf () . B
T8 B P2 PRI 15 DL R ) — BT R, TFRIE C B BREOIA SR o

WAL R str[size—1] TEREIBHGASA "\0' . ENIMNAE AR size FH47 (HFERER '\0")
B stro PP EREERTER str != NULL, size > 0, format != NULL H size < INT_MAX, iHHR
XK E NAFAE AT E i e vh XK/ C99n = snprintf (NULL, 0, ...) BN,

SKHE AR (rv ) I AR ML B AR
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e M0 <= rv < sizel, HHFEHREIEINIFRE rv MEFB AR sor NEFERRE strlrv] (LEK
"\O" FHY),

o X rv >= size W}, BN SHEKIIT AFE-NHEAE ov + 1 FETWE KA BRI T .
FEBAEH T strisize—-11 f "\0',

* Hrv < OB, " SEAENFHFNG. "FERFILN strisize-1] oy '\O", Hsr fYHRERS
FEARTE . FERIE TR R TIRZ T 5 .

DA B HHR S 2 FRBE T K e B B
unsigned long PyOS_strtoul (const char *str, char **ptr, int base)

B THUE ABL ARIESYE ) base f str HFfFHR NIRRT 440 unsigned long {H, #({HA
AHE 2 2 36 BIFIXTE N, BOE AHEIR{E 0.

25 FHIR TN PR NG R A0 . T base HEMSAH 0b. 00 B 0x BIZR VARG EH:EL. W0k
A MIERIA L ECR 10, BB R 0 5k7E 2 F1 36 28] (3EHFUE) . R ptr Ak NULL )¢
R R N A (IE T E4d W AVA L R OE [ K

TSR 2 e S P (LS AE G I 3R ] 2R B B VS 2 P, D 2 kA BB Y B iR (errno BN
ERANGE) Fi% 0] ULONG_MAX . IS TCyEATo, TIR[E 0.,

27 Unix $5F 0L strtoul (3).
Added in version 3.2.

long PyOS_strtol (const char *str, char **ptr, int base)

B T RUE ABL RIS ER) base K str RFFFHIHIIRT MFHN Long {6, IX(EWHTE 2 & 36
WIFIXTRI A, BE NRARAE O

KT ryos_strtoul (), {ALER HEPRER E—4 long {HIM AN & LONG_MAX.
71125 Unix 88§ 0L strtol (3),
Added in version 3.2.

double PyOS_string_ to_double (const char *s, char **endptr, PyObject *overflow_exception)

B TRUE ABL X 7AFHR s BN double A, RN 5] % Python 523, M FAFHRAEART
Il Python f) £loat () MIEAR IR TAFEES, BR T s LA I S BRI el
WA ST A T D

W endptr Jg NULL , ¥HBEANFARR ., 5% valueError Jf HigkM 1.0 AERFAFHARTF
SRR RS T

MR endptr g NULL , JRAJBEZ I FAF R H-/F *endpt r BB R385 — DRI F4F o
WERFAFER W B R IF A AN FRIE T, K *endptr WENFRMFAFHRIITL, 51k
ValueError %%, FHikR -1.0 .

MR s FR— P RKKMAREFMETE NP E (WY, "1e500" EFZ TG LR —AF
) SRGUISR overflow_exception & NULL iR u| Py_HUGE_VAL (& X4H575) HHA
WEALM R FEHA T, overflow_exception MJi4g N —> Python RHEXIG: 51K 55
FEIRE -1.0 o FEXPAIEOL T, BE *endptr M2 GHE T4

URRAE S ) S AAT AR 2 (LA — PN IR R ), BT 241 Python 54 Hak ]
-1.0,

Added in version 3.1.

char *PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
& FFaE ABL ¥ double val ¥ k— Ml F 45 €W format_code, precision F flags B 410

XU Nz —, et VBN, VEYL TR, Vgt G B Tt X et $RIEAY AR AL
i 0o 'rt MABIEE TARER AL repr () #3K.

flags A] DA ZE 8 FH HAB{E Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 8{ Py_DTSF_ALT B{H 4 A& :
* Py_DTSF_SIGN FI/REETER I FAF R I — D574, B val HIETEL.
* Py_DTSF_ADD_DOT_0 F/RIffRR MM FAF R B R A G E— 4L
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* Py _DTSF_ALT FIRMW " B ML . M RT3 S M PyOS_snprint£() "#' &

SO

W ptype K NULL, ‘&35 18] W {E B #% %/ Py_DTST_FINITE, Py DTST_INFINITE B

Py_DTST_NAN HH—A, - 5IFER val @2 —AHRET . ToRECFEEHER S .

AR [ EL e — A8 ) B S e 5 P AT R Y Duffer BEET, ISRELHR IO NULL, I8 75 2 05T

HPyMem Free () FFEHER I 475 .
Added in version 3.1.

int PyOS_stricmp (const char *s1, const char *s2)

ARG INGHFRFER R BT 2K NGZHh, 28 T30S stremp O M.

int PyOS_strnicmp (const char *s1, const char *s2, Py_ssize_t size)

ARDINGHFAFER R B T2 NGZ o, %R TAE7 305 strnemp O M.

6.8 PyHash API

See also the Py TypeOb ject . tp_hash member.
type Py_hash_t

WA ERI: AR5 R

Added in version 3.2.
type Py_uhash_t

WA EHIE AL TSR

Added in version 3.2.

type PyHash_FuncDef

PyHash_GetFuncDef () ffi M F EREUE L.

const char *name

W75 R (UTE-8 gl iy 7455 ) .
const int hash_bits

PAHCAR AL BIME A (L N AR/
const int seed_bits

PAHCRR AL B AFD T E R
Added in version 3.4.

PyHash_FuncDef *PyHash_GetFuncDef (void)
BRI A BREUE Lo

Z W
PEP 456 » 474 H W] H B 7 BYE” .

Added in version 3.4.
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6.9 &5

PyObject *PyEval_GetBuiltins (void)

Befa: AR . BT RUE ABL R[BTSO L, SR SO IR AR
1, R [ ARSI AR 2% o

PyObject *PyEval_GetLocals (void)

BEME: AT R B TR ABL IR [ AT SRR AR B, AN SR 2w AT )
3R /] NULL,

PyObject *PyEval_GetGlobals (void)

B A IR BT ROE ABL RERYFIHA T A R AR B A, WS 2 AT
3R [8] NULL.,

PyFrameObject *PyEval_GetFrame (void)
B a: EAE TR BT EUE ABL RIS HILARIRASHIW, R BA 45 PATHI WO [T NULL,
i &R PyThreadState_GetFrame (),
const char *PyEval_GetFuncName (PyObject *func)
& THE ABL WIR func 2%, JsELBIX 4, WHRIEIER AR, SMRE func A2 FR.
const char *PyEval_GetFuncDesc (PyObject *func)

2 FHaoE ABL #RYE func B2 BYIR [ H5 A A7 ER . 3R [BME AL 35 pR EIORT 5 32519707, 7 constructor”, 7
instance” FlI” object”, 5PyEval_GetFuncName () W&ERER:, FEHRKIE func A,

6.10 {RARtLeS M EIFTIEE

int PyCodec_Register (PyObject *search_function)
& FHEE ABL FEI—NB ) G AR A A4 2R R 4

PER I 0, WK encodings AMAMEL, Maz=ulmike, PAFREERRREGIER TG
ZAHHE S — L

int PyCodec_Unregister (PyObject *search_function)

B THUE ABL B 3.10 iR, YEEH— RS 4% R R O S MR AT IR E R AR
BEEME, WABATATERAE. iR 0. ST — 5 ke -1,

Added in version 3.10.
int PyCodec_KnownEncoding (const char *encoding)

& F1aE ABL MRAEHNNZ E encoding W) J fFAD A% /e 5 CAFTETNR M 1 50 0. MEREUE RERNIZN .
PyObject *PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)

BEME: #a971 R . BT RUE ABL 2 B RS de B A it APL,

object {1 errors T & A IRAL B V545 145 1 encoding WM #s R %N . errors B PAH NULL 3
ANE T R Rt BT E BRI ¥ IR B it 45 W 251 & LookupError,
PyObject *PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)

BEMA: #egil A BT RE ABL iz UGS AR E A RIS APL

object {F [ errors FF iE X AYEE R AT TTVEAL 125 7E encoding HfRIBES K%L . errors ] PAH NULL 3
TN R AR R 2R BT E R BRI YE . WA RN RS gs W 25| & LookupError,
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6.10.1 Codec &}k API

TE R IBRECT , encoding “FAFER AR I FEAIN /NG FRTEA, 105 1 AL A 4 g L s X5 o

XN G ARG APRAR IR BUEAT g DA%, WK E KeyError Jfi& ] NULL.
PyObject *PyCodec_Encoder (const char *encoding)

BwEME: #elA . BT EUE ABL SHZENR encoding FR— it di BRI £ -
PyObject *PyCodec_Decoder (const char *encoding)

BwEME: #e97l A . BT EUE ABL SHZENR encoding FRU— A 25 EREL .

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

BEME: #Fey A . BT EaE ABL N ER] encoding $EL—> IncrementalEncoder X4,

PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
BEME: #Fey A, BT EE ABL NS E R encoding $EL—> IncrementalDecoder X4,
PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
BEME: #Fey R, BT EE ABL NS ER) encoding 3REL— StreamReader . FREL.

PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)

BEME: #a431 A . & T ABL R EW encoding 3EEl—A~ StreamWriter 1) K%L,

6.10.2 FiF Unicode gistiR4bBIZFEYEM T API

int PyCodec_RegisterError (const char *name, PyObject *error)

B T HUE ABL AR E N name 2N B DAL B [B1 R R KX error. 3 n] i R BCREAE— 4 S 2 168
I Tk A B 1) A5 TR AR ) 7 R HL name W4 7€ h encode/decode e %5 1Y error JEZ: I}

1 AR AS KR o

Z | O K L 8 % — 4 UnicodeEncodeError, UnicodeDecodeError

&

UnicodeTranslateError E’Ji%ﬂ?ﬁ\jiﬁﬂ%iﬁ Hop 4 X T 188747 5071 P 9
HAEF UG A m AL BA5 . (153 W Unicode 5+ % 7 AREEBUCAS B BREENS ) o 1 0] R 4%
WM KA B RS, B AR AN A 18 4 BRH N B e e A ) e, AR — A

PR, % *ﬁfﬂlicbfﬂ%ﬁ\” TEA AN E EVKE Gt/ RS A
IR O, 43R

PyObject *PyCodec_LookupError (const char *name)

B g5l A . B TRE ABL BFHRTE name 2 FYENH S AL PRI R AL . AEARRBIE T DAME

A NULL, FEBEREOL T RER 3 strict™ B4 A0 23 ] R 4
PyObject *PyCodec_StrictErrors (PyObject *exc)
BwEMA: 18k NULL. & T i80E ABL 5K exc {575
PyObject *PyCodec_IgnoreErrors (PyObject *exc)
BEME: #re971 A . BT EUE ABL Z0% unicode §fi%, Bl HTRAVHIA -
PyObject *PyCodec_ReplaceErrors (PyObject *exc)
Befa: #rag3l A, B TRUE ABL (] 2 B U+FFFD B4 unicode Hifith 1%
PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
BEME: #eg7lA. BT EUE ABL ] XML 455 | 846 unicode il f i
PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)
B #eglA . BT RUE ABL ] RORHLEL AT (\x, \u Fl \U) 46 unicode 4 iz
PyObject *PyCodec_NameReplaceErrors (PyObject *exc)
B #egil M. BT RE ABL g 3.7 pAe. I \N{. ..} 5L SURFE unicode SRt R
Added in version 3.5.
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6.11 ¥t Perf Maps B9%3%

TEZ G E (TS AR SRR, HA Linux), 2/ 7H T RARI perf map A Af145 Python p& 0%}
TANAERE AT LB AT 0L (B0 perf 55) . IEFEBATHIIEAT AT DATE /tmp H PR30, H sy
TR T PATAC RS LT B 45 2 4 FRIV 45 H o AN DA S W, Linux Perf T L0,

& Python W1, X 2EHf 1) APT W] BT Zh A5 A LS ) EANARR LG
THERIXLE APL IR BORFHA 2R @Rl (GIL).
int PyUnstable_PerfMapState_Init (void)

XE 8T APl BERTER ZTR P AL E SR AT,

TIF /tmp/perf-$pid.map XM, BRAFBEELWITIT, HEIE ORISR LSS A%
X (R ARE L PyUnstable_WritePerfMapEntry () PUATHY) . H, WA LERAH
WH IS RFMHPyUnstable WritePerfMapEntry () XFEERFFES — U H BT 1516
R

JEZIFIR ] O, BIE/ATIF perf map SCPFR MR [ -1, s GBI IMRHR ] -2, A[E# errno
RECA KRR AR EZE R

int PyUnstable_WritePerfMapEntry (const void *code_addr, unsigned int code_size, const char
*entry_name)

{E%Iﬁi API, EFTER B P A EE S . J
] /tmp/perf-$pid.map XHFHA—ANHEMEH . HKFCRLBRLER. FTHER T — MRl
%H:

# address size name

7£3529fcf759 b py::bar:/run/t.py

KB ALBZHWfPyUnstable_PerfMapState_Init (), {5 perf map UM AFT . W
HINIRIE] 0, BEAERMIN RN 5 PyUnstable PerfMapState Tnit () HFEMHHRIAS .

void PyUnstable_PerfMapState_Fini (void)

{‘ﬁ%?\f%;‘i APL, ERFER KA HAGE AL . J

XM]PyUnstable PerfMapState Init () Fr¥THFH) perf map SCF. Y eR AL AE fERESR < 1A
] B AT A SR . R, BO% A B R A R B, W T AR BRI 55 1 o SUERARE
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CHAPTER /

MERE

AF PRI Python WRACH., TR HARM, sHAZRMXEKA (B, FrafuEsesd, =0
HIFHNEA) . M RIEBIEAE N, A&7 E—4> Python 5.

LR B AT BE TR BRI AL X 10, n— PN G pyList_New () B, (HHARTH
WA E H—LEE NULL HUfA.

7.1 HRMY

PyObject *Py_NotImplemented
Not Implemented B, M TARCHAEAEERA 045w RAH G R L.
Py_RETURN_NOTIMPLEMENTED
IEFAL IR C BN FRIR [ Py _Not Tmplemented WM (BIHTE— 481 Not Implemented
H)strong reference IR BI'E ) o
Py_PRINT_RAW
S ZA TS 2 ERE (Pyobject_Print () MPyFile WriteObject ()) —&fi B HE
Fre GARABA, IXLERREV SRR str () TAZ repr () .
int PyObject_Print (PyObject *o, FILE *fp, int flags)
FTEIXTS o B30 fp. AEITIRIE] -1, flags S0 T8 R ERYAT DR . H AivE— SCRpI I
Wi@pPy PRINT_RAW; UL HZE, WKFHAXRE str () MAE repr () .
int PyObject_HasAttr (PyObject *o0, PyObject *attr_name)

B TR ABL N4 o i A JEYE anr_name, W3R [E] 1, FHWERE 0. iXAH 24T Python ik
hasattr (o, attr_name). HEEEE NI,

ik

TEP A __getattr_ () fil __getattribute_ () FiEH KR 5 oS Z 0% .
EHATE YA RN B PyObject_GetAttr ().
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int PyObject_HasAttrString (PyObject *o, const char *attr_name)
& TR ABL X 5pyobject_HasAttr () #[Al, 18 attr_name #$5 €~ const char* UTF-8 4y
AT, WA Pyobject*,

Ik

TEWH __getattr_ () fll __getattribute_ () HENEETECQIRIGH str XF 56 &
A B S R R 2 B AR T M A FHAL B, Wl PyObject_GetAttrString ().

PyObject *PyObject_GetAttr (PyObject *0, PyObject *attr_name)
BEME: #ag5A. BT EUE ABL MAR o i attr_name JEME. R MEIEE, KK
NJ3R Al NULL. XAH24F Python £ikz{ o.attr_name,

PyObject *PyObject_GetAttrString (PyObject *o, const char *attr_name)
BEME: #Feg5 R . & THE ABL X 5pPyobject_GetAttr () M, {H attr_name #i 5 E K const
char* UTF-8 #7378, MARE PyObject*,

PyObject *PyObject_GenericGetAttr (PyObject *o, PyObject ¥name)
Befh: #ag51R. BT RUE ABL @A EMEIREGR T, T HARERXI G tp_getattro
o BTERRT I (BLTXZA) MRO ) EHEEAREIAT, HTENRAY __dict A
JETE. IEAN descriptors ik, HAERIAFFILETSEBEME, MARBIRRIAFF WAL, RO 2 fi
& AttributeError .

int PyObject_SetAttr (PyObject *0, PyObject *attr_name, PyObject *v)
B T HRE ABL RS o A4 attr_name W)JEPEEBON v o RIGING] A SRR I -15 SR
[\ 0., XAH24T Python iEH] o.attr_name = v,
W v oy NULL, MR ROMER . AT AE IS Pyobject_Delattr (), {HHRNL
BABBRERITR.

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *Vv)
J& T FaiE ABL X 5Pyobject_SetAttr () MIEl, {H attr_name #i355E 5 const char* UTF-8 %
HSFAH, AR Pyobject .
W v A NULL, %@ MR, B2 IReC g Hm N PyObject _DelAttrString ().,

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
B T e ABL @ YR BRCE RN ER RS, TR R tp_setattro i, BEIEHRHF
Sorp (ALT XA MRO ) EHREIRANA R, WEORHEE], A HO7E S it 350 8 SO B Je
RAAT. BN, HIBHERENRN __dict_ PRrE SR, WRKIRER 0, FNHE]L
AttributeError FHiR[H -1,

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
WEEXT % 0 W44 N atr_name W)J@ME . RIMETIRIE -1, iXAH24TF Python i5/A] del o.attr_name.

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
X5pPyobject_bDelattr () M, 18 attr_name #$55%E N const char* UTF-8 45155 &,
MAR PyObject*,

PyObject *PyObject_GenericGetDict (PyObject *o, void *context)
BEME: #4951 R . BT e ABL A 310 paAe. _ dict_ fRFFA SR oy — Rl Se 8.
TN AT .

IR BOA T BE S W ATREUA 2 0o 1) __dict_ o 4IHAEINA[ £ A NULL {E4 context. H1T It
PR BB BN F UL EE A, T DATE DT TSR R @R Pyobject _GetAttr () W HES:
B

LG, KRR [ NULL R E—A 35 .

Added in version 3.3.
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int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
& THUE ABL B 3.7 e, _ dict_ fIAFFICE KA —Fiod S 3. 3% R SR i I iz 5 i
Added in version 3.3.
PyObject **_PyObject_GetDictPtr (PyObject *obj)
B[R AR obj i) __dict__ WYHEEH. WIRATAAE _dict__, WLR[E NULL H HARE R
9 o
VE R ECRT RERR 2N P I N AR, BT DATE DT RN S ERYJRPERA I Pyobject _GetAttr () TIfg
PyObject *PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
BEME: #ag 3| A BT EUE ABL 1] i opid 45 E I EAER L o Fl 02 (O{E, BAFLAT NPy LT,

Py_LE, Py_EQ, Py_NE, Py_GT BPy_GE HI—4>, DART <, <=, ==, 1= > B >=. ZHFENT
Python #A o1 op o2, HH op 25 opid MV HNIZFAT. BN R B LA, JIGIT R [n]
NULL.

int PyObject_RichCompareBool (PyObject *ol, PyObject *02, int opid)

& FFasE ABL i opid Firg E M #AE, BltnpPyobject RichCompare () FHHBE ol Fl 02 WI{E,
(BAE AR ] -1, FELER M RIERR ] O, FEHARE R M 1,

ik

MR ol 1 02 B[R —134%, PyObject_RichCompareBool () ¥ B2 NPy _EQiIRME 1 H NPy _NE
&[0,

PyObject *PyObject_Format (PyObject *obj, PyObject *format_spec)
J& T Fa5E ABL #52X obj fifi 1 format_spec. X2 T Python &35, format (obj, format_spec).
format_spec T[ACK) NULL. TEMIEOL N TR EN T format (obj) o MZNMR M E A AR 45
B, RIGfIR E] NULL,
PyObject *PyObject_Repr (PyObject *0)
BEfE: #eg il A B TRE ABL THEXR o MFAFHRIEA . MR 45, SR [m]
NULL. XAH24T Python FEiER repr (0) » HNEKEL repr () M.
1 3.4 AR KRR T R B E A — DA S, AR GRS S 2 s s i 5
PyObject *PyObject_ASCII (PyObject *0)
Befh: #ey3l A, B THUE ABL Hpyobject Repr () —Ff, WHEMR o FHEA, H
TEPyObject_Repr () REIAFAFER U \x. \u B \U 5 S ASCILF4F . SRR I— 24l F
Python 2 H1f{PyObject_Repr () RFEHFA4FH . HPNEEE ascii () HA.
PyObject *PyObject_Str (PyObject *0)
BEME: #eg3lR . B TRE ABL IHEXTE o AR IEA. BIETR B AR, SR )3k [H]
NULL, X#H24F Python #iA: str (o). HINEKE str () HAH, HILEE print () RETHH .
1 3.4 AR K AR AR T BRI E A — IS, ARG A S 2 5% sh i) 5
PyObject *PyObiject_Bytes (PyObject *¥0)
B #ag5 R . BT RUE ABL WEXIR o BT B, KRIMMNRIE NULL, JSE iR Bl —4~F
TERRXS . XM T o AREEEITH Python £ik bytes (o) . 5§ bytes (o) AFAE, o2
B R AR R O (AT ER RS R I, & fil% TypeError.
int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
& T IEE ABL UI2R derived 285 cls JEMH [ B HIRAESE, Mk m] 1, AR 0o PR H 4 3R (1]
-1,

WA cls 72 Ted, WA cls BEATBIUGI . WSR2 A — AR ] 1, G52R8 1, BN 0.

7.1, &Y 87



The Python/C API, Z1Th= 3.12.4

IE4N PEP 3119 iR, SR cls #FA __subclasscheck_ () ¥, B2 ARG & 2R84k
e B, AR derived A H BRI T, HAEAE cls _mro__ ", IBAER cls —1
T
wWHAEENS (B type idﬁi?@ﬂﬁ;’:fﬁ ) AR B, MR PGB RS __bases__
JEtE (DAL ELMICH) KX — A
int PyObject_IsInstance (PyObject *inst, PyObject *cls)
B THaE ABL QI inst J2& cls REOLFRASEHI, MR 1, QUERASZNGRE] 00 An s b 4 0)5R ]
-1 HRE R
R cls 2oedl, WISXT cls PEATZBIHRGI . AR 2= — PR E] 1, Z55800 1, BNk 0.
IE4N PEP 3119 fifik, 40 cls #7f5 __subclasscheck__ () F¥k, RrE H AR E 200k
& B, AR derived & cls 1538, IAERRZ cls H—A3EH.
Sl inst TP __class_ J@MERE S HITEME.
X4 cls W LAGEIT IR E _bases_ J@M: (@MU ARERMITH) KB E LRI NE, K&
HATRLEE
Py_hash_t PyObject_Hash (PyObject *0)
B FHaE ABL THEIH R BRI A oo RIBETIRE] -1, XA T Python %3k hash (o) .
TE 3.2 WA R AR AR T AR IR M 2R AL Py_hash_t, iX@— P I/NSPy_ssize t MIFEIAFFZE
Py_hash_t PyObject_HashNotImplemented (PyObject *0)
& TR ABL B —A> TypeError K450 type (o) ANi&hashable JFiR[E] -1, BLeREHEATET
to_hash ML PSRRI, VPRSI R B € R I R4
int PyObject_IsTrue (PyObject *0)
2 FFE ABL ZID%XT%O%&%%E true, NRME 1, FHWERE 0. X AH24T Python ik not not
oo RINR
int PyObject_Not (PyObject *0)
& THaE ABL ﬁD%XT%%O%ﬁtkjﬂzetrue DIaR[E] 1, S WaR[E 0, JXAH4 T Python KA not not
oo RINR
PyObject *PyObject_Type (PyObject *0)
BEME: #ag5l M. BT EUE ABL 24 o AN NULL I, 3R —A5XF5 o 28 BUADH Y i) 2R %f
o BRI, K55 % SystemError ?T—ifZlEl NULL, jX%[f] > Python F5= type (o) o LM
B g — AN TG 1R FHE ) strong reference., SEbr %A 2 /03 iR MR BORE R py_TYPE () BREK,
JGH KRBl —A Py TypeObject* KEMIeEr, BIEREE—/NFisrrong reference.
int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
WA 0 32 type RABH 722, WERMIAEE, HNERE] 0. WADSEELEE NULL,
Py_ssize_t PyObject_Size (PyObject *0)
Py_ssize_t PyObject_Length (PyObject *0)
B T RiE ABL IRIEDNG o K. WX o SCHFFF AN RN, TR P A . A A ik
X 4[] Python ik len (o)
Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t defaultvalue)
REXS G o WAL T . HoEs R I S bR K B, AR5 __length_hint_ () #EA7AbT,
B S A [ BRA A . R I AR [ -1, 3X 45 [F] T Python £ ik 3 operator.length_hint (o,

defaultvalue),
Added in version 3.4.
PyObject *PyObject_GetItem (PyObject *o, PyObject *key)

BEME: #egF R . BT EE ABL IREIXTS key XV 0 T, BUFEJMEHTR ] NULL, 33X % [n] T
Python A o [key] .
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int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)

J& THRUE ABL RFXRR key BUTFIE ve RIS K57 PRI — 15 SDIRIRIEN 00 JXAH 247 Python
WA olkey]l = vo ZERE SAME Yy 5] T4

int PyObject_DelItem (PyObject *o, PyObject *key)

B ThE ABL MXTS o MRS R XTS key BB, RIGHFRE -1, iXAH4 T Python i54] del
olkeyl,

PyObject *PyObject_Dir (PyObject *0)

BEE: Feh51 A . BT ROE ABL #124F Python ik dir (o), R[> (Efﬁﬁjﬁ) SR
%ﬁiﬂm@?ﬁ%ﬂ% QAR SR B NULL., Q12 S%08 NULL, 250 Python [ dir (), MR [H]
241 locals B4 75 XU A WG S PATHESS , Wik W] NULL, {HPyErr 0ccurred() Rk [H]

false,
PyObject *PyObject_GetIter (PyObject *0)

BEME: #ag 7l A . BT RUE ABL Z5[FT Python KA iter (o) o AXRSERI—ASFEMR
%, WRZMREZE BN, WREXZEA S, ﬁn%ﬂ%T EWE, 251K TypeError
, JfiR[E] NULL,

PyObject *PyObject_GetAIter (PyObject *0)

BEME: #e951 R. B THE ABL B 3.10 jaAe. % [6 T Python ik aiter (o). #EZ—4

AsyncIterable X%, H hHiR[El—/ AsyncIterator. MR EMZE Ak, (HUE

é%ﬁzgg/\AsyncIterator PR E . WRIZ SRR A, &8|% TypeError, It
iR [n] NULL,

Added in version 3.10.
void *PyObject_GetTypeData (PyObject *o, PyTypeObject *cls)
B THUE ABL & 312 paAe. SR — 80N ols R T-E L mEARIFa 5

G 0 WIBUR cls WS, T cls Wi A Py Type_Spec.basicsize FAllfE . Python Ao
A%,

RAFS RS, RFRE R R ] NULL,
Added in version 3.12.

Py_ssize_t PyType_GetTypeDataSize (PyTypeObject *cls)

BB FHaE ABL B 3.12 w2, SR [ cls AR B ) SEBI INAEZS B K/N, BiPyObject_GetTypeData ()
JIT IR B AR N

XA RER KT -PyType_spec.basicsize HREIMRI/NG ATPAZ AU XA SRR (E (1

W memset ().

HH cls ST APy Type Spec.basicsize HeflfE. Python NEfhArix— k.
LR, R R TR [ — A U

Added in version 3.12.

void *PyObject_GetItemData (PyObject *0)
M Py_TPFLAGS_ITEMS_AT_END ARE—H&10 KA B H AR 54T

AR BT, BRI E S TR B NULL, 1R o W Py TPFLAGS ITEMS AT END W 45| K
TypeError,

Added in version 3.12.
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7.2 AN

CPython SZRFIAA R FI AL p_call RIRFIRA -

7.2.1 tp_call {ipiY

W tp_call IRISLHIEZTIRNE . RO N

[PyObject *tp_call (PyObject *callable, PyObject *args, PyObject *kwargs);

—MNHHAERA N ICHRRMESH, H—A dict R XEFESE, FELLT Python R Hr 1)
callable (*args, **kwargs). args* LA TH (wREH ALK, 2EA—ATTE), {24
R FEF A, *hwargs* T VA% *NULL.,

XA EABE *tp_call* ffiff]: tp_new fltp_init WikFEEHESEL.
B —5, Wl Pyobject_call () sigHALRE A APL,

7.2.2 Vectorcall {ipi¥

Added in version 3.9.
vectorcall YSUZHE PEP 590 45| AW, B A& (i I eR 5 g 2w et birisl o

VERZ SRR, 4R w3 A% ¥ SO vectorcall, CPython £x B {i ] T WK T . SATHT, iXFHFAR2—A
TEPERLAE . MUAh, —285E =7y R E A p_call (MR RMHPyobject_call (). B, —A3H
vectorcall [JRWMAH LI tp_call, AL, TR ML, FIRXTRIIT HERL AU M FIR . T
ITE R tp_call WE A PyVectorcall Call (). {HIS—#EH2:

et
—NS7FF Vectorcall 128 AN SEEL A R X tp_call,

TE 312 fRAR B AEACH: MMFEPy TPFLAGS_HAVE_VECTORCALL FEFRHEZRNY __call_ () gt HIR
HIPRF S NP . X E N E tp_call, HILFTREMEHATHAET vectorcall pR%k. ) 7EH
f] Python Jit A< 1, vectorcall B 24 {8 F T4 o 22 5 % sliiaS2eal.

2R —NJEHY vectorcall [ *tp_call* 12, WA % SEH vectorcall, A0, NSRS H 35 75 2L/ S8R
args JCZF kwargs dict, H54 53 vectorcall FE% A 2= Y.

Ku[PAE S B Py TPFLAGS_HAVE_VECTORCALL MR tp_vectorcall offset EIWIGEEH
& vectorcallfunc 1 I A% R 23 vectorcall Pl o 33X A& —NE a1 HA DA 244 1 BB a4t

typedef PyObject *(*wvectorcallfunc)(PyObject *callable, PyObject *const *args, size_t nargsf, PyObject
*kwnames)

J& T fasE ABL g 3.12 jeite.

* callable JEF5 R H OXT 4 .

o args A CiIESHEAL, MO ES BRI
KAEFSHE. WAREAE S, XMERT A NULL .

o nargsf JELE S E N ol GERY
PY VECTORCALL_ARGUMENTS_ OFFSET Jfthy. M nargsf AN B SHLPRECE, W
HPyVectorcall NARGS ().

o kwnames j&— @5 Wil Rk AR AL
e a g UL, Wi kwargs FHLATEE . XL LM FEAFE (str sl PG, I HEN
WA ME—I o ARV KA S4B 4 kwnames P] DA NULL 0% .
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PY_VECTORCALL_ARGUMENTS_OFFSET

& T HaE ABI EJ 3.12 paAz. QNSRAE vectorcall ) nargsf ZHUHIEE T ILhRE, W A8 E & G HS
Wik args| E’J{E PAIEYL, args F8IA1ECH P HISEL L ORE 0 ). B A A7 R 1]
ZHIILE args [-1] BIME.

X FPyObject_VectorcallMethod () , EXPIRERIASZEINRE args[0] AJRERAS T,

Hog 98 B 7 g WA AR 0 O~ %4 4 i W fE) X FE |, #t %
JiPY VECTORCALL_ARGUMENTS_OFFSET. iXFEAR: L 38 W0 45 & 7 ¥ 2 JE R0 ml 3 i X 4
R TRI R GXRP R S — A IE T 3K 1) self Z50) .

Added in version 3.8.

B —-NERT Vectorcall B XF &, B 8 B S AScall APL R, 5615 H o] I R 4 — #E
PyObject_Vectorcall () B BB .

ik

£ CPython 3.8 7, vectorcall API F1 AH X ) o6 2 8 & A i JF Kk F X & W
A G - 5 _PyObject_Vectorcall, _Py_TPFLAGS_HAVE_VECTORCALL,
_PyObject_VectorcallMethod, _PyVectorcall Function, _PyObject_CallOneArg,
_PyObject_CallMethodNoArgs, _PyObject_CallMethodOneArqg, It 4h,
PyObject_VectorcallDict DL _PyObject_FastCallDict [ 44 Fr#efit. |H % R A 4k Bk
FE SCRAAT R R LB A AR 5144

B
TE ) tp_call W, WA #F R 0 4H 0a% Ja: CPython X T 8 A tp_call Bt AT #Y 9 J & i

HﬂPy_EnterRecursnfeCall () %l]Py_LeaveRecur51veCall ()

AARUERCR, XORIE T vectorcall [ A - 918 F 5 78 75 ZES B 24 T B Py_EnterRecursiveCall F

Py_LeaveRecursiveCall ,

Vectorcall 3z API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
J& THRE ABL B 3.12 paAe. ZyE— vectorcall nargsf 5%, 1RSSR . H HISE [ T

[(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET)

SRIM, N PyVectorcall NARGS pRELDAER:RY .
Added in version 3.8.

vectorcallfunc PyVectorcall_Function (PyObject *op)

W2 *op* A SZHF vectoreall PRl (B2 A ZEAUN SIS, B4 02 RO R SEBIAR SC8) L ak [l
*NULL*. 500, R [EI77fffE *op* i vectorcall EHEET . XA sRALMA 2 57 -

XIERGEE op 215 3 vectorcall i ¢ A AL, W PAES A PyVectorcall_Function (op) !=
NULL 52 .

Added in version 3.9.

PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)

& F A ABL g 3.12 paAe. iH * aJXS * fvectorcall func, HALESHR KHEF
HIPATCALAN dict LA i

XE—NEHEE, H T Atp_call 82 H T te_call WL BEAXK
&Py TPFLAGS_HAVE_VECTORCALL EFFHHBEWALHIER| tp_call,

Added in version 3.8.
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7.2.3 AR API

A ZA BRI KV Python X 52, 454 bk K2 5 H ML A0 W3 RS G i SRR A9 1519010 A2
tp_call B vectorcall. T /R A e HIIEATHEH , 5 et — N1 B AR ) A% s R A

NEEES TR RSIAE S A U TR R

R &L callable -- ATiF AXTE  args kwargs
PyObject_cCall () PyObject * JoH dict/NULL
PyObject_CallNoArgs () PyObject * -- ---
PyObject_CallOneArqg () PyObject * 1 X4 —
PyObject_CallObject () PyObject * JGZH/NULL -
PyObject_CallFunction () PyObject * format -
PyObject_CallMethod () X4 + char* format ---
PyObject_CallFunctionObjArgs () PyObject * A AR ZEN ---
PyObject_CallMethodObjArgs () S + Z R B AR S EN
PyObject_CallMethodNoArgs () ST + # 5 o o=
PyObject_CallMethodOneArg () X+ ZF5 145 =
PyObject_Vectorcall () PyObject * vectorcall vectorcall
PyObject_VectorcallDict () PyObject * vectorcall dict/NULL
PyObject_VectorcallMethod () SR+ PR vectorcall vectorcall

PyObject *PyObiject_Call (PyObject *callable, PyObject *args, PyObject ¥*kwargs)

Befh: #ag51 R . BT RE ABL A alE ] Y Python X542 callable, [fiiy th yC4l args B4 i
MZEL, PAS UL kwargs FIT45 Hh 0 G B T 240

args WA NULL; AR RHEE SRR — 22041, RS S, I kwargs 7 DL
*}y NULL,

ST IR AT ZE 58 e RISl —A> S H Iz [|] NULL .
XEEMT Python FiAH callable (*args, **kwargs).
PyObject *PyObject_CallNoArgs (PyObject *callable)

B #ey3l A. BT RUE ABL A 3.10 poe. P —alJE IR Python X4 callable 3+ ANy AT
MZA. KRN SEIA I Python R X G iEA %407 3

IR IS5, AR R WOl — > S IRk [l NULL.
Added in version 3.9.
PyObject *PyObject_CallOneArg (PyObject *callable, PyObject *arg)

BwEME: #ag 3 8. P A ) Python X§4¢ callable FFfA a4 1 M ESEL arg A KX

SRR R EESR ARSI — 7 R [|] NULL .
Added in version 3.9.
PyObject *PyObject_CallObject (PyObject *callable, PyObject *args)

Bea: #ag5 8. BT RUE ABL Al Y Python X542 callable, {5 ih yo4 args i
MSE WRAEEAL ASHL, W args W PAZK NULL.

RIS IR AT TR Il H—A~ S H Ak [] NULL .
XZEMT Python A callable (*args) .

PyObject *PyObject_CallFunction (PyObject *callable, const char *format, ...)

BwEMh: #Hagil A. BT RE ABL Y — 0l A Python XIR callable, [y n] 4 H#) C 2
. X C R Py_Buildvalue () WIEHIMS A FAFH AL . format WJPAN NULL, FoRik
ARIUTTSEL

ST IR R G5, ARSI — A H &[] NULL .
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XEEMT Python FikH callable (*args) .

WHHEREAARAR MG A Pyobject* %4, WPyobject_CallFunctionObjArgs () s WM
et

TE 3.4 JRAR KA AR T XA format ZERE M char * B,

PyObject *PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)

BweME: FHeg31 R . BT R ABL Y obj XF5R W44k name {77 EH M AT AR KR C S5, X
Y C 2Hhpy_Buildvalue () MR PR AAEIRH R 44 i —A T4 .

AN PA NULL |, R REEBHTATZAL
SRR [ S5, AESRIGORH A58 IR [u] NULL.

X Python 153 obj.name (argl, arg2, ...) &—FEH.
TR IRAIRIAUE A Pyobject* 8, WPyobject CallMethodObjArgs () j& Pk
¥

TE 3.4 JA & A= A5 T The types of name and format were changed from char *.
PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, ...)
BB A 7R & T e ABL I —A Python AT H A% 4 callable , i1y W ZZ &) PyOb ject*
ZH . XSO A NULL 2 J5 ] 2 5 I S e ey .
SRR PS5 5R ARG — 7 R 1] NULL .
XA Python Fik3( callable (argl, arg2, ...) B—FEH.
PyObject *PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
RwEMA: #ag5l A . & T EUE ABL P H Python X4 obj Hi)— 751, HA VARt name Hi)
Python “FAFERXFRATH o ERFIA R AR Pyobject* RPN . XLESHUE A NULL Z )5
AR RIS IE AR A .
SR IS5, AR WOl — A~ H & [l NULL,
PyObject *PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)
i Python XI5 obj HH)—NIF I AR SH, HrhIrik4a R name Hii) Python 45 Hx)
REH .
IR I EE R, AR MOl — A~ S IR [l NULL.
Added in version 3.9.
PyObject *PyObject_CallMethodOneArg (PyObject *obj, PyObject *name, PyObject *arg)
i ] Python Xt obj Hri— N EEFH P A B S8 arg, Hh A FRE name HiiY) Python ¢
FRERXS G4t .
IR I EE R, ER MOl —A> S IR ] NULL.
Added in version 3.9.

PyObject *PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject
*kwnames)
B FROE ABL g 312 proAe P — A" B9 Python X 4t callable. M i 1) 2 %L
Svectorcallfunc MF. U callable 37 fivectorcall, W)'E 2 EH 2 I AFICEE callable Y| vec-
torcall FRZK .

BRI 7 e Ml — A S5 9% [B] NULL .
Added in version 3.9.

PyObject *PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject
*kwdict)

VA callable I K7 SHEvectorcall PRl e AR SEEAR A ESHL, B2 ELAF I kwdict 23
AR KRBTSR args AR RO ESHL.
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TERAEN T AR, AT EAA TSRS L, BURR BN 24 (AETA 7 B A 1E %
PSRN, BB N E SR T A B -

Added in version 3.9.

PyObject *PyObject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf, PyObject
*kwnames)

B FHE ABL B 3.12 paA2. {fi A vectorcall i F R IRV H — 4 Jrik. ka9 44 FR LA Python “F
Fre name W)L G W RN G args[0], T args BLALMN args[1] FF1d i #E 43 AR 3
WHSE BIie ANE DN ES . nargsf NALTE args[0] FE NI B SE B0E, R
args [0] BUME AT BERRIG B e 28 MR EL N _EPY VECTORCALL_ARGUMENTS_OFFSET, FEEFSE
AIPMEAEPyOb ject _Vectorcall () HIHRHEAE A

WRXN R HAG Py TPFLAGS _METHOD_DESCRIPTOR ¢, BLeRECRIR M AR 48 0 7 X £ 4%
ANSERENY args vector VE RS

IR 255, A 2R s o — AN S5 IR ] NULL .
Added in version 3.9.

7.2.4 FHZZH API

int PyCallable_Check (PyObject *0)

B T RE ABL BEXTSE o ERIIRIGE . WERASRIEnIXT R MR E] 1, AR SLRIE 0 o X4 e
BT R I

7.3 =il

int PyNumber_Check (PyObject *0)
& T HUE ABL MR o SRAECARIPIN, JRIMIE 1, BWEREMER . XA BOR 298 KM
TE 3.8 A AT R o R — T BHORIA 1.

PyObject *PyNumber_Add (PyObject *o1, PyObject ¥02)
BwEME: #FHeg i A . BT RE ABL IR of |« o2 MIMMEYEEA, WIERKNM, =Bl NULL. 54T Python
FAHK ol + 02,

PyObject *PyNumber_Subtract (PyObject *ol, PyObject *02)
BEME: #ag5l A . B TEUE ABLIRE of W2 02 MSEA, WIEREN, &[0 NULL. 44T Python
FiER 0l - o2,

PyObject *PyNumber_Multiply (PyObject *ol, PyObject *02)
Bea: #agil . BT RUE ABL IR of | o2 MIFRAYEER, WISRKNE, &[0 NULL, 24T Python
FikL o1 * o2,

PyObject *PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)
BEME: #agil M. B TRUE ABL g 3.7 e akIE of | o2 AEFESRIEISIR, WRKM, iRl
NULL. ZfrF Python 3Eikz o1 @ o2,
Added in version 3.5.

PyObject *PyNumber_FloorDivide (PyObject *ol, PyObject *02)
BwEMA: #eg5lA. BT EUE ABLIRI of BRUA o2 [ FIBUBRIE, RICHRHR [ NULL, XM T
Python £k 01 // o2,

PyObject *PyNumber_TrueDivide (PyObject *ol, PyObject *02)
BefE: #agilA. BT RE ABL IR of BRVA o2 REAER) G BT OME, B R [R] NULL,
A [ )2 STRME P 3k i s ROAS Bt U AN T BE DA — BERDRS B 20 T A S 8. e
BT DATEAL AT BRI 3R [0l — AP . PR SR (T Python ik o1 / o2,
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PyObject *PyNumber_Remainder (PyObject *ol, PyObject ¥02)
BEME: #ag3I R BT IEE ABL IR of BRDA o2 1B AREL, WERKM, R[F] NULL. 54T
Python A 01 % 02,

PyObject *PyNumber_Divmod (PyObject *ol, PyObject *02)
B i #ag 31 A . BT RUE ABL 2% WE K divmod () o QBRI JR[E] NULL. 4T Python
7353 divmod (01, 02),

PyObject *PyNumber_Power (PyObject *ol, PyObject ¥02, PyObject *03)
BEE: #a951 A . BT RUE ABL SN ER M pow () o IR, i&[E] NULL. 24T Python
)RR pow (01, 02, 03), H o3 BAEER. UIRZZNE 03, WFFHE APy _None fEHAL
B (e A NULL 2 SBARENAFTIN) .

PyObject *PyNumber_Negative (PyObject *0)
Befh: #Hagsl M. & TR ABL R o BYTA(E, WIRKIK, R[] NULL . 24T Python ik
-0,

PyObject *PyNumber_Positive (PyObject *0)
BEME: #a971 A . B THE ABL &I o, GISRKM, #&[A] NULL . 284y T Python ik +o.

PyObject *PyNumber_Absolute (PyObject *0)
BEE: By 3 M. & TIE ABL IR o AN, WIARKM, R[] NULL, 48T Python ik
7 abs (0) .

PyObject *PyNumber_Invert (PyObject *0)
BwEME: #ag7l A BT RUE ABL IR o BHE AU RIS R, WK, & NULL. 4T
Python A= ~o.

PyObject *PyNumber_Lshift (PyObject *ol, PyObject *02)
Bl #ag3R. & TEUE ABL R[] o] 788 02 AN HURFE ISR, AR, &[] NULL,
F Python Az 01 << 02,

PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
REME: #ag5I R . BT IUE ABLIRE of 5 o2 ANHRRRIEER, WARAKRN, 1RIF NULL o SR
F Python FEikx 01 >> o2,

PyObject *PyNumber_And (PyObject *ol, PyObject *02)
BwEfh: #eg3 M. BTRUE ABLIRE of Ml 02 “R{I5” MR, WPRAN, J&W NULL . S
F Python £ikx 01 & 02,

PyObject *PyNumber_Xox (PyObject *ol, PyObject *02)
B #ey5| A . BT RUE ABL R[] of Fl o2 “$EA75El” BYLER, WRKM, &[] NULL . 5§
#rF Python k3 o1 ~ 02,

PyObject *PyNumber_Or (PyObject *ol, PyObject *02)
BEE: Aa031R . B FRUE ABL &I of Al 02 “HeRisk” MUZEE, WA, R NULL . S
F Python ik 01 | 02,

PyObject *PyNumber_InPlaceAdd (PyObject *ol, PyObject ¥02)
B #ag71R . & TEUE ABL IR o | o2 AHIMAYEER, WKW, &M NULL. 4 of SCHEHT,
XM EERME A EMEER . FMT Python 5] ol += o2,

PyObject *PyNumber_InPlaceSubtract (PyObject *ol, PyObject ¥02)
Belfh: #a93l M. B TRUE ABL R ol . o2 FHIIEE R, WIRAKM, RIE] NULL . 24 o 3CHf
W, X EEEREE A EMEEER. 0T Python 4] o1 -= o2.

PyObject *PyNumber_InPlaceMultiply (PyObject ¥ol, PyObject *02)
BEME: #eg iR, BT ABLIR[E ol | o2* dAkay 4R, e REA M, &= ‘NULL. % *ol
Fei, XA BHEEEMET MR ST Python if4] ol *= o2,
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PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)
BEME: #a5I R . BT IE ABL B 3.7 L. J& M ol | o2 UAEFESRVAIGRYLEIR , WRAKM, &l
NULL o 24 ol SCHRI, XAEH EEMNEMAER. %0 T Python iFH] o1 @= o2.
Added in version 3.5.

PyObject *PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject ¥02)
BefE: #Hag3l A . BT RUE ABL R[] of BRDA o2 J5 10 FHUERYEER, WRKN, iR [E] NULL. 4
ol SLFEINy, XMZH EHEME M EMAER. ST Python iFf] ol //= o2.

PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
wefh: #a951 A . BT EUE ABL R of BRDA o2 MEAEI GILERUE, BURIMHTR [ NULL.
AR ] M P oA R R S i OME A T RELA DR PRSI SR AT SR ERR
BT DATE AR AP BB R[] —AN0F B BB TETE of ST RS RoedhAT. BN T
Python 15/H] o1 /= 02,

PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
RwEME: #agFlR. BT RUE ABL IR of BRUA o2 15BIRYAREL, WPRAKN, &M NULL. 24 o 3¢
R, XA IEEEEMNE#FLSR. S0 T Python ifiH] ol %= o2,

PyObject *PyNumber_InPlacePower (PyObject *0l, PyObject *02, PyObject *03)
BeE: #ey3 A . BT REE ABLIES N ERE pow () o UIRKM, 3R[9] NULL. 24 of ST,
XA IZH EEME N EMHAER. 2 o3 @Py_None I}, T Python iff] ol **= o02; R
TAEE RN EMAFERN pow (01, 02, 03) o WIREZW 03, WFEAPy None (f£A NULL
S FEEARENAFIN ) .

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
B #ag5l R . BT IUE ABL IR of 788 o2 AN HURFIGIEER, WRRN, 3R [0 NULL. 24 of
SCRES, XANEEEBEMTEMAER . 0T Python iFf] ol <<= o2.

PyObject *PyNumber_InPlaceRshift (PyObject *ol, PyObject ¥02)
B #ag5l R . B TRUE ABLIRW] ol 5578 02 NHAFIGHIEER, WK, R[] NULL. 24 ol
SCHEI, XANEEEEMNEMAER. 0T Python i) ol >>= o2,

PyObject *PyNumber_InPlaceAnd (PyObject *ol, PyObject ¥02)
BEME: #h95 R . BT IRE ABL IR of F1 027 54615 BIEER, KIMNR [ NULL, 7E
ol STFRFHIHIR MR RIMAT. #4115 Python iH] ol &= o2.

PyObject *PyNumber_InPlaceXor (PyObject *ol, PyObject ¥02)
BEa: #a951 8. BT RUE ABL IR R of Fl 027 AL ENEER, RIGINIR T NULL, 7E
ol STFFHHIRE TR ReMAT. “F4r5 Python ifH] ol ~= o2,

PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
B fh: #ey3l M. & TRUE ABL IIIRIE] of Fl 02 7 $EA7E” IEER, KRIMIRR[E] NULL. 7E
ol SLFRFIHIHR FIZIRAERE RIMAT. 40T Python i) ol = o2.

PyObject *PyNumber_Long (PyObject *0)
BwEMA: #Ha95 R . & TAE ABL IR ] o Fef o N BA S RER, R R ] NULL, 45
#F Python k3 int (o),

PyObject *PyNumber_Float (PyObject *0)
A #a031R. TFRE ABL BRI o #EHCATE SNSRI, K IKEHE R NULL,
#1rF Python Fikz{ float (o).

PyObject *PyNumber_Index (PyObject *0)
BEE: #ag 51 . BT AUE ABL IR o $46 7 Python int EAYFHI45R, RIGIN IR W] NULL
H51% TypeError 7.

16 3.10 A KA H: 4R AR int KA. fEZHIRA S, 4PRATREN int B9 TIRAYLHI.

48
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PyObject *PyNumber_ToBase (PyObject *n, int base)
B ;ffréﬁgl)ﬂ J& T Re0E ABL IR I BERY n B4 DA base S HEU P AT FERISE R . XA base
SRR 2, 8, 10 83 16 . XTHAE2, 8, 516, &M B FRFHRE 2 BN EEEARR 0o,
100", or 0x ' I 1 Af Python H ) BEEY int 27, Wi5Eils PyNumber_Tndex () FFEFAHLL
Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
& T i ABL TR o AT ARRR LA — N REBOIR ] o el i) Py _ssize t fH. BRI R,
M &G KRR E -1,

AR o W] DAL 4 Python [ int {[H{H22 RN Py_ssize t HN£T| % OverflowError, M|
exc ZHC NS KB R 2B B # N IndexError 8 OverflowError), AN exc A NULL,
) S5 85 2 W B O HLAE A8 0 SO O B85 o PY_SSTIZE_T_MIN T 22 9 T 4 20 8
PY SSIZE_T_ MAX,

int PyIndex_Check (PyObject *0)

B FThaE ABL g 3.8 paAe. &I 1 AR o & — ARG EE O nb_index {7 I 5t 5
tp_as_number FEH{k), ﬁ%f,ﬁiﬁﬁfi{ﬂT 1] 0. MepRELE e 2 AT .

4 FFHItiY

int PySequence_Check (PyObject *0)
J& THRUE ABL ARRGARBE TP HIBRUUNRIE 1, AR 0. WIEEXMTHAA __getitem ()
JiiEY Python 2RiR[A] 1, BRIEE ﬂ]z-z dict EI’J?%’@ PR R 3 I 0 TV 0 7 3% R SRR W A
ST, ZREL %%EJZIJJ?}L

Py_ssize_t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *0)
& T HE ABL NI R[] FE 51 *o* (X548, RIGITIR [E] -1 . #H 24T Python ) 1en (o) ikt

PyObject *PySequence_Concat (PyObject *ol, PyObject *02)
Bl #ey | A . BT RUE ABL IR of Fl o2 fPfEE, JRIMINIR A NULL. X 44T Python
FikL ol + 02,

PyObject *PySequence_Repeat (PyObject *0, Py_ssize_t count)
Bl #Hag3l M. B TRUE ABL IRIEFIIN R o A count IWHYEER, KIMINRIA] NULL, X4
#rF Python Fikz o * count.,

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject ¥02)
Bwfa: Aeg5I M. B THRUE ABL MIIINRIE of Al o2 (e, R NULL, 7E of SRFAY
IO MR RS, X ST Python 3Rk ol += o2,

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
BEME: #hy 318 . BT ABL Return the result of repeating sequence object 3% [0] FE 41X} 42 0 B4
count WIEER, KIMIFIRE] NULL. 7E o SCFFRYIEOL N iZHRAES ROESEM. X5 T Python ik
I, o0 *= count,

PyObject *PySequence_GetItem (PyObject *o, Py_ssize_t 1)
BeE: #ey3 A . BT RUE ABL IR o A i SI0E, KRIMINHR ] NULL. X454 Python 3
EH olils

PyObject *PySequence_GetSlice (PyObject *o0, Py_ssize_t il, Py_ssize_ti2)
BwEMa: #ag5l M. & TEUE ABLRRIFSIXIR o i il B 2 fPIR, RIBUNIR M NULL, X4
F Python #ikx 0[11:12].

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)
B T hE ABL R v IIES o W26 i SouR . RN S5 A FHEIFRE -1; SRR 0. X
FH24 T Python i) o [1] = v BLEREL RATEN v g5 .

W v S NULL, JUBERmE, (BRI E ek M W i Py Sequence_Delltem() .
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int PySequence_DelItem (PyObject *o, Py_ssize_t 1)
& T AeE ABL ERXTS o B5 i 50K . RIGINRI] -1, 3XAH24F Python iff1] del oli].

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t 12, PyObject *Vv)
& T e ABL RPN G v IRIEZG P AN 4 o (AN il 3 2 Y] Fr o X AR T Python i) o [11:12]
= v,

int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
B T hasE ABL IR FHIR G o WM il B i2 Y] Fr o R IR ) -1, JXAH24 T Python /] del
o[il:i2],

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
& T hosE ABL R[] value 75 o I ASREL, BIRIIfETS o [key] == value RYBERECE . K
R[] -1, 3XAHY4TF Python #ihR, o. count (value) .

int PySequence_Contains (PyObject *o, PyObject *value)

% T HE ABL #5E o @B E value, Q1R o PIYHE—T0SET value, WR[FE] 1, HWERE 0. HEE
mF, &A1, XAHY4F Python A value in o,

Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
B T RE ABL iR 55 —ANRG] *i*, Hf o[1] == value . 4R}, 48[\ -1 . #124F Python fy
o.index (value) Fii=.

PyObject *PySequence_List (PyObject *0)
BwEME: #ag5I R, BT RUE ABL R AFIFRISR, HNAES PSRN G o MlF], KW
HHR [ NULL. R[5 R AIER — D H SR . XM T Python ik 1ist (o),

PyObject *PySequence_Tuple (PyObject *0)

B #ey3 R . BT RGE ABL Rl — et g, HNESFH s ERXT SR o MR, 2RI
R[] NULL. Q025R o SAgedl, WERFRE-—ASE 51, e HAE B R 38 24 0 N AR s — A
JCH . XA T Python ik tuple (o) .

PyObject *PySequence_Fast (PyObject *0, const char *m)

BEME: FHey3l A . B TRGE ABL B)F 5o T T 5 o VE N H AL PySequence_Fast* g%k
Al X GR A]. ARAZ AR AT A a Al E AT S, W5k TypeError ¥ m VE R E S
A, RMEFIR ] NULL,

PySequence_Fast* I Z FrPAX M4, 2B HENMEBRE o 2—PyTupledbject
s pyListobject FHEBEVIM o T B

YE2H CPython FYSEHANTY, W o B4R — NP HR, BERFPE R

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)
1E o HPySequence_Fast () 1R H o A NULL (IE O R & El o KFE. WAl DUEETE o 11
HPySequence_Size () FIKBK/N, (BREPySequence_Fast_GET_SIZE () HEETHLHE N
BN LMEAE o HFEKETTH.

PyObject *PySequence_Fast_GET_ITEM (PyObject *o, Py_ssize_t 1)
BEME: ENBGFI A . fE o HPySequence_Fast () iRAIH o AN NULL, JH id FERTTERNK
UL IR o 5 i S ITH .

PyObject **PySequence_Fast_ITEMS (PyObject *0)
& [H] PyObject f84H I IRJZ 44 . (RiX o thPySequence Fast () #&[H H o AN NULL,
TR, MRS R RERN, T4 T BB BB 1 items K20 PRI, AUHE 79 Fodk s ey R 3
Hh 0 LR A A H

PyObject *PySequence_ITEM (PyObject *o, Py_ssize_t 1)

BEME #7095 A o 1R8] o 5 i AN TCER BTE R R ] NULL, JL B Py Sequence _GetItem ()
P, EASHKRE o L PySequence_Check () @& NEE, WAL PS5 TIHE.
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7.5 BREHMIY

Z: . PyObject_GetItem()., PyObject_SetItem() 5PyObject_DelItem(),

int PyMapping_Check (PyObject *0)
B T AEE ABL QAR SR AL T B PR SRR R MR ] 1, R IR W] 0. iR R N HAT
__getitem__ () JyyAHY Python 2KiR[A] 1, [RAAEE H 1§ O0 T JoIAml E RS RpMP A 26 2. Y
BRI R & T .

Py_ssize_t PyMapping_Size (PyObject *0)

Py_ssize_t PyMapping_Length (PyObject *0)
B FAEE ABL IR IIXTR o FREEAEE:, IR -1, 3XAH24 T Python $iA5K 1en (o) .

PyObject *PyMapping_Get ItemString (PyObject *o, const char *key)
Bt #ay3lA. B TROE ABL X HPyobject _GetItem() M, {H key B35 N const
char* UTF-8 4@tdiy 78, MAE PyObject*,

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
& F e ABL X 5Pyobject_SetItem () F[E, 1B key #i35E ~ const char* UTF-8 %ifih
FATH, A PyObject*,

int PyMapping_DelItem (PyObject *o, PyObject *key)
XEPyObject_Delltem() HI—A 54,

int PyMapping_DelItemString (PyObject *o, const char *key)
X 5Pyobject_DelIltem () fH[al, 1H key #iF5E N const char* UTF-8 gl FTER, MAE
PyObject*,

int PyMapping_HasKey (PyObject *0, PyObject *key)

B T HaE ABL UIRBUNXT A key W[ 1, iR [E] 00 3XAH 24T Python Fihs key in
oo MEPRELE R MINAAT .

ik

Exceptions which occur when this calls __getitem__ () method are silently ignored. For proper error
handling, use PyObject_GetItem () instead.

int PyMapping_HasKeyString (PyObject *o, const char *key)

J& T ABL X 5PyMapping HasKey () #[Fl, 1H key #{§5E 5 const char* UTF-8 4t
FAE, A E PyObject*,

Ik

Exceptions that occur when this calls __getitem__ () method or while creating the temporary str
object are silently ignored. For proper error handling, use PyMapping GetItemString () instead.

PyObject *PyMapping_Keys (PyObject *0)
BEME: #e97 A BT EUE ABL IS, REIXFR o HRYBEFIR . RIGHF, 1R[9] NULL.
TE 3.7 AR S AT FEZ WA, R BOR A —AN5 R 8ot .

PyObject *PyMapping_Values (PyObject *0)
BwEME: #eg7l A . BT RUE ABL S, REIXFR o PIYMERNSR . KRIGHF, 2&W NULL.
1 3.7 AR S AT AEZ HIRA T, R EOR 7] —4~51 st .
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PyObject *PyMapping_Items (PyObject *0)
BEME: #ag5l A . BT IE ABL IR, RN o A HMEIER, Kb RHE— S
SE(EATI T . RIMET, 3R [A] NULL.

TE 3.7 WA R LA AEZ F A, IR EGR 8] — 51 Sl oe A

ER 2R Y

RAEA T R AL
int PyIter_ Check (PyObject *0)

& FHa 0 ABL B 3.8 pa A2, 1 % 4 Return non-zero if the object o TJ DA # 42 4> 1%
“ipyIter Next () WEREIHEZAE, HWERME] 0. HERELEE S MINIAT.

int PyAIter_Check (PyObject *0)

/r%ﬂ’ JE ABL g 3.10 pae. WIERXTS o 2L T AsyncIterator PR I EEAE, AWM 0.
PREBUESE 2 T

Added in version 3.10.
PyObject *PyIter_Next (PyObject *0)

BEME: #HHg5 A . fé,ﬂﬁﬁzABI MIERES 0 RN —AME . MR UMMagipyTter Check()ﬁﬁa
INRERES (FFER A R i) ﬂn%&ﬁﬂﬂ%éﬁﬁ 3R [E] NULL H B E . e
TEARUA H N & AR TR R DIIJJ‘EIEI NULL  HAZ #5345

FONEE S — D MEER, C AU IRE R AR B XAT

PyObject *iterator = PyObject_GetIter (obj);
PyObject *item;

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

}

while ((item = PyIter_Next (iterator))) {
/* do something with item */

/* release reference when done */
Py_DECREF (item) ;
s

Py_DECREF (iterator);

if (PyErr_Occurred()) {
/* propagate error */
}
else {
/* continue doing useful work */

}

type PySendResult
MFREpyIter_send () BIRRIZRAHZE(E.
Added in version 3.10.
PySendResult PyIter_Send (PyObject *iter, PyObject *arg, PyObject **presult)
B FiE ABL A 3.10 ez, B arg (K5 5B A iter. 1R 1]
* PYGEN_RETURN, HIRIEACAHR I, iR m{E i@l presult EELEI
* PYGEN_NEXT, HISRENEA UER . A s E & id presult Aok
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* PYGEN_ERROR, HWIREMRLFTIKFHEIITE. presult 239510 NULL.
Added in version 3.10.

7.7 il

7t Python HHR] {f Ji] — L5 G2 SR AR IR 2 N AF BT bR 22 o B9 T BESREUF RAHR LY bytes Fl
bytearray PAM-—2Ul array. array XAFAYY R, 55 =J7 BRI RE SN TRARIY H B E L E
ITE CAYRAL, B T B BAE BRI 2 45 -

IR LI Y — B E CRYTE S, (BB NTRA th ] RERCR A A G IX SRR R IR . 7R
BEREOLT, A B BT I G X T o R H RIS )

Python DA% /¥ #49 BTERTE C B R ALXAERITIRE . LLMLETFE WA T :
o TEAFEEX W, ZRBEMPPIT AT H A “Goh K107, RFATFERIRZEZ R XER.
2B O RIARE BAES 7 Ixd 228 ik —T5
o TEMTRE M, AILA R AT PR RS R REBIEIRET (FlIn—AFERNES) .

— LR RBIAN bytes fl bytearray K UAH P EXATTENMIRZEZ P IX . Ml fES
s Bl array. array FrAIFCE I AR Z T (H.

S X L1 T 2 31— AN T2 SO i write () 53 AR ] DA B S — B 535 B X 52 4R
A PARE S A SR, BRI write () HFTEXME AN S NARY HIZRRR,, HAWA) 5 AU readinto () FR%
KBENE T ARR . S DX 32 D A k5 mT DA SR M Fe e sl e 52 5 al L SRR b XA S5 1
TG X L T 5, A PR 2RI~ B X R -

o [EHIEMMSEORIHH Pyobject_GetBuffer () %L

s W PyArg ParseTuple () (HFIHIFHRZ —) HALA y*, wr or s* 44 X KA F—A,

TEXHAPIE S, YABFEEEMXE WA PyBuffer Release () . WIRMEMERK, "iESS:
BRI, BN BT I .

7.71 ZRhRX L

YL DS (S AP “buffers” ) S T4~ BB 55X G A T4 Python B2 A0 -
ENTEAT AR DR AL [ EAI5 I NAFERIIBE T, W] LAMRZS 5) HRFAE AT 54 22 T 45 Python
T 5. WA DA C PRI — DRI R, W] DURTEZ ISR BRE R G 2 B H TR R ik
WAEEE, B AT DA RAZ AL N AR X it e 5 «
5 Python R AT R Z AR RBUAN], Sl X2 Pyobject FaEHTIE I B C 451, X5 E
ATRT AR ] B B AN S i . 24 FREAGenh XN Fiz AR gs iy, T DARIEE— > AL X4
AR EHFHNRWOEEWEY], ES0% 7R 248, EREMRME, 3
RlPyObject_GetBuffer ().,
type Py_buffer
BT RE ABL (L3FT R R ) 8 3.11 Az
void *buf
610 i G DX BRI IR 1V I8 AR G5 A0 T AR ) 84T o 3K ] DA S R33N A7 B g A ]
frE . B, MG st rides [H0] BEFR I NAF B A .
XfFcontiguous , &R KA, (EFRINAFIRIITF L.
PyObject *obj
XX RBBEI . ZIIH B I, HlPyBurfer Release () AR (HI5]
TR HCE R NULL. %5 BobH 24 TAE A5 iE C-APT p& 4R [BIE .

VER—FRR IS, STl PyMemoryView FromBuffer () B{PyBuffer FillInfo ()
SEW) temporary GEPIX, BN NULL, @, SH AT AEEH L TE,
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Py_ssize_t 1en
product (shape) * itemsize. X THELEHA, KeBmiNAFRKRE. X TARELEEL
H, WRZBEEMERRNESFIOREX, WIZKERFRAZKE.

24 2% pf X2 3 o PRk 7 22 M 0 i SR SRHUEE, A 95 B ((char *)buf) [0] up to
((char *)buf) [len-1] B A B M. HERZEIGEH T, WEIFKF HpyBUF _SIMPLE
B PyBUF_WRITABLE,

int readonly
IR N R e R e . W Bt PyBUF_WRITABLE Friidsiil.

Py _ssize_t itemsize

BANTEET AN (PAFTTNEAL) . 5 struct.calesize () EHIENULL format {EAH
[A] .

HEBISL: QR A R B ol KA PyBUF_FORMAT AR, format R &4 NULL,
{Hitemsize f)&ﬁﬁ)ﬁﬂﬁ‘i‘%ﬁéﬁﬁo

MH shape TE4E, WFHZEH) product (shape) * itemsize == len {JRTEAE, [ EW]
PAME i temsize RFMGMIX

¥ shape & NULL, KNS5 NPyBUF_SIMPLE B{PyBUF_WRITABLE K, NI & v/
ZMgitemsize, R itemsize == 1,

char *format
1 struct BERFEGEVA T DA NULL S5 R ) FARFER A AR H IMNES . IRIX 2 NULL, Ff
BER "B (TLAFT T8,
Bt PyBUF_FORMAT FRabdaiil .

int ndim

WAERR A n QeI AR I I 4R REER . W2RA 0, Mibur F81a FoRbr st i A5 H o FEX A
BT, shape, strides Mlsuboffsets Wili’h NULL, HR4EEE HPyBUF_MAX _NDIM
7.

Py_ssize_t *shape

—MRKE NPy ssize t W ndim FIRVERN n GEEH AR . R, shape[0] *
. * shape[ndim-1] * itemsize WWHZT len,

Shape FEARELA H (E % PR 7 shape [n] >= 0. shapeln] == 0 X —{HEHERFHE
B. BL2(EBiEZFcomplex arrays .

shape 2008 1 R 2 LY

Py_ssize_t *strides
— MNPy ssize t I ndim 45 B A AT EOASRIBUEE A ROF RGBT
Stride A IRHCA I IT AR AEATRERL. XET RO, IR H IERL, (LR G 3 iR
GEALPE strides [n] <= O WL EZAE RIS complex arrays .
strides ZZH X ok a2 Ry

Py_ssize_t *suboffsets

—ANRJF A ndim BRI Py ssize t . WIS suboffsets[n] >= 0, M n 4i77fif
HseF5%r, suboffset (E e T MRERT | BT ELA FRET 1IN Z D i WES . suboffset Sy fifE, N
FORANRRERTI (FEES N Ra))

WA Bt (RIZEHHGHTIM ), M5 Bubichy NULL - (BROAME)

Python Imaging Library (PIL) Hffi ffl 73X Fp B BEH %3k T7 5. 1S Wlcomplex arrays K T
Al XA — AL T IC R

suboffsets FrZH Xt I & ke id 2 H s .
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void *internal

Mt BT G B . e an T gl B AR A — AN, T — M, ARHTESE
IR 2 75 A AT shape . strides FiT suboffsets 540 . 143 E LT RAHEHUZIAE.

R
PyBUF_MAX_NDIM

WAF RN I e R YE R, 3 AR P W A ST X A BRI, 20 4 2w DX ) (1 1) 3 12 RE A6 Ak P e %2
PyBUF_MAX_NDIM M. HEAE N 64,

7.72 EHRIERSER

W, Wilryobject_GetBuffer () [ HRGR KiEZ XK, BITTHRAEZENIX . BT NIFRZHE
gEMIE L, MIRES AR AKZER, Zoh XM & flags 45 & HAE A FRAG 5 vh X BLAR S,

G Py _buffer TR RIS I Sz L.

SEREROFR

PURFEBA S flags $2m, H HO0 B HIEMEET: obj, buf, len, itemsize, ndim,

Riz, #X

PyBUF_WRITABLE

it readonly FB. WRRA T, MR LMt — ISR X, BTG K
Weo AARBLE, fn AT T AR RS H g X, (HXPrA T SeERE Y o mOREs
_.ﬁo

PyBUF_FORMAT

et format FB. WRBCE, WAAIEFIEAS Y B HMELT, BRIty
NULL.

PyBUF_WRITABLE A PAFI N —H W r & ff £ Bt . | FryBur_sivpLE % X N 0, fF
PAPyBUF_WRITABLE R DMER—MSLARE, HTER—AR AT S5 np X .

PyBUF_FORMAT W] D\ KIR T PyBUF_SIMPLE Z AMAALMIbRE . FHECLHERT B (5574
A1) #%

R, iR FRBE
P NAFZ RS RS IR R L B A1 . R, MRS S E T A RS .

| K | R | S | FiRBE |
e = pUES 3T

PyBUF_INDIRECT

= = NULL
PyBUF_STRIDES

= NULL | NULL
PyBUF_ND

NULL | NULL | NULL
PyBUF_SIMPLE
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ELEERYIEK

LA ISR C 2 Fortran it 22 , AMEAWALRER . HRALIRELR, Wb Xugi2 C-HELEH .

| &K | K | BB FIRBE | HE |
B2 B NULL C
PyBUF_C_CONTIGUOUS
B2 B NULL F
PyBUF_F_CONTIGUOUS
= 2 NULL Co F
PyBUF_ANY_CONTIGUOUS
PyBUF_ND P NULL NULL C

gﬁ?ﬁ%ﬂ@%ﬁ?%ﬂaLﬂ%*%%ﬁ%ﬂ@éﬂ/ﬁ%éﬁxo PR KL LS e S N E N S (O
PR -

FETFEY, UARGESEARE L. HERF AR pyBuffer IsContiguous () LAREHELENE

| &%k | R | iR FRBE | 483  readonly | format |

v 2 WRFEWE | U 0 =
PyBUF_FULL

= 2 WRFEWE | U 1500 e
PyBUF_FULL_RO

2 |2 NULL U 0 2
PyBUF_RECORDS

= = NULL U 180 2
PyBUF_RECORDS_RO

= 2 NULL U 0 NULL
PyBUF_STRIDED

= 2 NULL U 150 NULL
PyBUF_STRIDED_RO

s NULL NULL C 0 NULL
PyBUF_CONTIG

2 NULL NULL C 1550 NULL
PyBUF_CONTIG_RO
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7.7.3 EZHA
NumPy-R#&: FERFOEIE

NumPy XUEEH B R4 h i temsize . ndim . shape flstrides & X,

W ndim == 0, buf F{AIMNFEN BERERREN KN R itemsize bR, iXB, shape fllstrides
#i-h NULL,

MR strides Jy NULL, WERALIFREARRES —MIRiER) n 48 CIRFHAL. B, IHICE TP LA
77 A 0 A

(char *)buf + indices[0]
*)ptr);

ptr = * strides[0] + ... + indices[n-1]

item = * ((typeof (item)

* strides[n-1];

W EFTE, buf APARE I SEER AR TP AR ROL . B R T DA T 32 o SRS A R i DX ) A R0

def verify_structure (memlen, itemsize, ndim, shape, strides, offset):
"""Verify that the parameters represent a valid array within
the bounds of the allocated memory:

char *mem: start of the physical memory block
memlen: length of the physical memory block
offset: (char *)buf - mem
worn
if offset % itemsize:
return False
if offset < 0 or offset+itemsize > memlen:
return False

o

if any(v $ itemsize for v in strides):

if

return

ndim <=

False

0:

return

ndim == 0 and not shape and not strides

if 0 in shape:

return True

imin = sum(strides[j]* (shape[j]l-1) for j in range (ndim)
if strides[j] <= 0)
imax = sum(strides[]j]* (shape[j]-1) for j in range (ndim)

if strides([j]

> 0)

return 0 <= offset+imin and offset+imax+titemsize <= memlen

PIL-R#E: ik, SiEFIFRBE

B TR 2 Ah, PIL RS AR T AL F 4T, OhZ0 PR Pl X e 455 A e R IREE ) R — oo & . il
w, HHA =4E CIEF R char v(2] (2] [3] WTPABER—810 2 45041/ 2 8% char
(*v[2]) [2]1[3]. ETmBEERT, XPHNEE AR ATEbUL BYFFSK, 8 WS 0] AL T W AT
LB char x[2]1[3] (4.

ROZ—RREL, 0 RGP N-D Al NULL B RAFmAZ iy, Bk M EE

void *get_item_pointer (int ndim, wvoid *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {
char *pointer = (char*)buf;
int i;
for (i = 0; i < ndim; i++) |
pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = * ((char**)pointer) + suboffsets[i];

}

(T
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(B L)
}

return (void*)pointer;

7.74 ZHhRBERER

int PyObject_CheckBuffer (PyObject *obj)
B FHUE ABL @ 311 prA. MR obj SCHPZEoh XK, MR E 1, IR E 0, 3R [E 1 AR
WEPyObject_GetBuffer () —ERY). AEE—EVEH I,

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
2 FRaE ABL B 3.11 jRAL. 1] exporter ik K PAE IR flags 8 7€ M N AT view., G1R exporter T
RIRPEEORER I Zeop X, WE 5| % BufferError, f view->obj #4 NULL Jfik[o] -1,
JEEII, S view, ¥ view->obj WNR] exporter BIFGIAT, FfiRIA 0. ek Gk KfeftieF
FEEOREE 1B —XRES, view—>o0bj AIPAG|IZX R AE exporter (S W25 of X3 745 4).
PyObject_GetBuffer () Wi 5PyBuffer Release () [TRAME, ZPITF malloc ()
free (). WL, HIERFMELZMIK)G, PyBuffer Release () WMERIERIRM—IK.

void PyBuffer_ Release (Py_buffer *view)
BT e ABL g 3.11 paAe. BERLG P IX view FEREROS L B SCHE X4 view—>0b ] Wsirong reference
(BRIBI5 T ED o R ATTE G XA R AT, 5 AT B2 A A5 itk
AR X b KAl id PyObject_GetBuffer () FAFH, i

Py_ssize_t PyBuffer_SizeFromFormat (const char *format)
B THUE ABL B 311 AL, M format IRIEIBEHY itemsize. QUERMES, WK REHHRE -1,
Added in version 3.9.

int PyBuffer_IsContiguous (const Py_buffer *view, char order)
J& T HasE ABL § 3.11 pAz. W3R view € X NI C K& (order 2h *C') 8 Fortran X¥% (order
H'E') contiguous BRI — (order & 'AY), MR 1. FHWERME 0. ZERELME LSBT

void *PyBuffer_GetPointer (const Py_buffer *view, const Py_ssize_t *indices)
& FRaE ABL B 311 pete. IREUES7E view WY indices FT 4 n] (%) NAF X I indices Wh75i 4 ] —A>
view->ndim R5|HEH .

int PyBuffer_FromContiguous (const Py_buffer *view, const void *buf, Py_ssize_t len, char fort)
B THE ABL B 311 waAe. M buf SZHITELEN len 7158 view o fort AL *C B 'F (R TC
A% B Fortran KUSHINT ) . SEHIEHRE] O, HEREHRE -1 .

int PyBuffer_ToContiguous (void *buf, const Py_buffer *src, Py_ssize_t len, char order)
& THiE ABL B 301 pase. M sre SZH len =55 buf |, W ELEFATERIIE. order WAz 'C!
Pk AT (T C XU, Fortran KUK A9 I0F s AR —F) o REDIFIR[E] 0, WA IR
| -1,
UL len = src->len W] M R BCRFAR AL o

int PyObject_CopyData (PyObject *dest, PyObject *src)
& T RE ABL | 311 wae. KRR sre ¥ D1 dest ZZf X W] PATE C KRS B Fortran JXUA% 1 22 i
X 7 [ T4
BCEEFR R 0, HATEF IR M -1,

void PyBuffer FillContiguousStrides (int ndims, Py_ssize_t *shape, Py_ssize_t *strides, int itemsize,

char order)

& T Fa5E ABL g 3.11 peite. 45 B TR contiguous =5 B8 504H (A5 order ' C ' N2k C KUAG, 40
R order > 'F ' Wk Fortran XA%) KIATE strides B, BATCREA 4 EF 18
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int PyBuffer_ FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly, int
flags)

B FR0E ABL g 3.1 peote. LS HRT G XK, % FHRBRTEATFRNN len 1) buf | I
WA readonly BV 5. bug WRERE— N TAF 50 F 51
S flags FRERIER . ZREU 23R IR flag $57E NS IHA view, [RIE buf &0 H5E, I H
flag i E T PyBUF_WRITABLE Ffi& .
WIEE, $§ view->obj WM XF exporter () H 5] HFF [0l 0. &I, 5| % BufferError, ¥f
view->obj & N NULL FHiRk[H] -1;
AR I R L Ve gerbufferproc (—354y, W exporter WM E N S XS, I HASAERAG S 5L
&% flags. T3, exporter 4A7ijE NULL,

7.8 |BZ& Y

H 3.0 il A7 .

X LR K Python 2 i “IHZ ML APL LR s>« 7 Python 3 i, IHMNC R AEAE, (HiX LY

ARG A FFLAERAE 2.x (RIS . BT AR 22 0F sl AR ERS, HENIFAREZE T

H PR ) AR AR SX T S R ) A i o 4

Wik, EEVREMPyobject_GetBuffer () (MFMAPyArg ParseTuple () BMAURMM y* B w*

15 XAl KRR — X R, ARG ML YO A PyBuf fer Release ().

int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
& FhasE ABL 3 [l — N ) AT AR BT A A L B2 AR A 85T . obj SHI A SCHE BB
FAFEP O o BENRRIE O, Ff buffer Bk WAFHIIEFF R buffer_len B e XK . AR IR [F]
-1 HiEE—A TypeError,

int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
& FAeE ABL & [al— N4 ) 40 S AR A i K S N AP IE R85 . obj SRS R BB AT SR G
Fero IR 0, Kf buffer W NFFHBIETFFf buffer_len B Gemh KA . IR ] -1 Fi%
B—> TypeError,

int PyObject_CheckReadBuffer (PyObject *0)
& FHaE ABL 2R o SCRF BTG vh e LR ] 10 BLR[E] 0. MR EUE 22 AT .
TR BRI 2RO R o X, H BLAER 6 B R 8O0 1) % A 1) S S i . 223K
B 4R 45 0 Y 2 Fl Pyobject_GetBuffer ().

int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)

& T HUE ABL SR [B— NG AT S NAF AR . oby AR FABU AT G 1. iR [E] o,
X buffer SR NATHIIEFFKF buffer_len BRI . AR ] -1 HiE—> TypeError,
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CHAPTER 8

BEFRRE

A P 1 R BURR E T 28 Python X2, BRI S A EA AR — N B WREMN
Python FEJF AL E|— T4, (BAHE T B EHA IEFAEAL, M Se AT RA0 A Bilhn, 2K
TG T, M PyDict_Check (). AREELEHIZT Python X5 AKAM “FiRM” .

e

IR FIrF i ) R B S A A B AL AT 253, (HIR H i 2 BN SR B AL AR RN
NULL. fF% A NULL A] G BN I vh 2 AR RE AR S B 28 1k .

8.1 BEAMR

AR Python ZEAINT G AN H—SLBI X} 5: 5 None,

8.1.1 FEMKR

type PyTypeObject

BTS20 APL (1F A REPGLEIR) . XERE C Z5H 1 T4 built-in 287
PyTypeObject PyType_Type

B T RUE ABL X 2JET type X4 type object, EFE Python JZ[HiHI type AR HIXT 4.
int PyType_Check (PyObject *0)

WA 0 R—DRANNG, AFEIRA A ARER BN G SIS B R R A . FEFT A HEF L
TERIR[E] 0, pR ECRE B AT

int PyType_CheckExact (PyObject *0)

WERAR 02— DRI R, (HARREIBIT G T I BUNR I AEL(E . (e HER 0T HRR
] 0. JHRRHCIF 2 BT -

unsigned int PyType_ClearCache ()
& THUE ABL [ NERAE RS R ERYHIRARRAE .
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unsigned long PyType_GetFlags (PyTypeObject *type)

J& T RE ABL RN type ftp_flags Wby, BLeREX 22N Py_LIMITED_APT flifHl; FAlEY
FEAROL S PRAEAS A Python BARZ MGRFFRAE , (AXT e flags ARSI 2 Ik AP
gy

Added in version 3.2.
TE 3.4 fRAS KR AEAS T R [ ZBBPAE R unsigned long MAE long.
PyObject *PyType_GetDict (PyTypeObject *type)
WA RS R N a4 2518, EAE AR OL S R REE i RS (cls. __dict_ ) AJF. X[
DM BV tp_dict fJ7a0. 3R MR~ HphZi 24 112 e

2R TR A RIS 5 90 Mo, 7K S8y 5t T T 8 EL 07 i - SO () g ey (910 s sk
R Pyobject_GetAttr () i) HAEE.

P REAE R BT AT H O RIZEBY Y 4 kS B2 sl A tp_dict.
Added in version 3.12.

void PyType_Modified (PyTypeObject *type)
& T HUE ABL A KT 1B N TR A R G R AL R B AT E N % 2 B Y s 1 ik
KA F BB IR .

int PyType_AddWatcher (PyType_WatchCallback callback)

M callback fE RTINS o IR ANHEREEEID, BAAUE SR RN Py Type_Watch () 1Y
V. WA (BIanseA R n] s ID) |, WA -1 R E— DT .

Added in version 3.12.

int PyType_ClearWatcher (int watcher_id)

15 W watcher_id (2 Hij /\LPyType AddwWatcher () 1&[]) FrbriE @Y watcher, FGEhEHIR[E] 0, Hi4E
W (40 watcher_id FAgEM) &Il -1,

Y RAEVHH PyType_ClearWatcher W4 RREM A ZZ B H Py Type _Addwatcher () Ffik
[7] #4) watcher_id ,

Added in version 3.12.

int PyType_Watch (int watcher_id, PyObject *type)

FF type bRic W WM . B4 Py Type_Modified () it type KAEZZAVKT Py Type_AddWatcher ()
WX T watcher_id ¥y [l U K5 8% U/ . (W R TE oype 19— RS E LB oz WA M
_PyType_Lookup (), MWWV HEERRH-—K; &AL H ] ge & B2k

P IEAE ] PyType_wWatch W #i A GEfl A J& Z Al Ml Py Type_Addwatcher () Jii iR [u] ()

watcher_id ,
Added in version 3.12.

typedef int (*PyType_WatchCallback)(PyObject *type)
SR M WAL [ %] R ) 28 28

[E1 AN FT DA L type e 58Py Type_tModified () 4 type SCH MRO (RS2 LA
& S AT RE S BT R I o

Added in version 3.12.
int PyType_HasFeature (PyTypeObject *o, int feature)
WRIEAUNS G 0 BEE T HRME feature WIR[WHEZAE . AR 2 B HERH O AR AR A
int PyType_IS_GC (PyTypeObject *0)
TSRS GALTE T NI ER A s 1) SRR 3 0] B Sk R MR A iEAR Py TPFLAGS_HAVE_GC.,
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int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
B THaE ABL WA a /2 b (1§ BUNR [0 FLAH
W RR B ARG B S PRy TR A, X EEWRE __subclasscheck () AXTE b BRI M. 1§
HlPyobject_IsSubclass () KIFTH issubclass () FHAHEIFEIREE .

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
REME: #eg7l A, BT RUE ABL BEXRH tp_alloc MALRE AL FEE: . 61 Python fyER
INAF ST BCATL R 23 Tl — A ) S B - H BT A NS I 46 ALl NULL,

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
B fh: #eh A B T RUE ABL BB G tp_new RAZAYIE HIALBESS . W H M cp_alloc
T 7 S B — B S B

int PyType_Ready (PyTypeObject *type)
B FhesE ABL e BAL— PRI R . X W YA A NS4 Bl ] DASE BB NTRIRI IR 1L . LR %L
AT RB RGN AR RS 6. SRR e 0, BURTE A RHRE -1 HE— R
o

ik

AR R E RS T GC WO B $R A ) SR B AR TP oK W& Py_TPFLAGS_HAVE_GC,
WK B S A H ARSI GC . AH S Hb, T SR w0 g g 25 AU A R AR P R SE
4-py TPFLAGS_HAVE_GC W' &HHCELH GC i, B/DBSIHtp traverse A,

PyObject *PyType_GetName (PyTypeObject *type)

BEME: #eh5l A . BT E ABL g 311 paie. IREIEBAR. ST IHRECERN _ name_ &
.

Added in version 3.11.
PyObject *PyType_GetQualName (PyTypeObject *type)

BEME: #FHag5I . B THE ABL f 311 At RPIZEBIARRE 4R, SR T HRECEA R
_ _qualname__ J&1f.

Added in version 3.11.

void *PyType_GetSlot (PyTypeObject *type, int slot)
B T HRUE ABL B 3.4 paAe. IR IMIEAETESS ERE AL A R B EE . WREEHR Y NULL, WRIREE %A
{2k NULL, BCEZRECA IS AT ICRNIE S . A 7 0 EEF 45 R 0 31 38 M i R E e AL
SR PyType _Slot.slot ZE W FH slot ZHH..
Added in version 3.4.

1 3.10 A K AEARH: PyType GetSlot () BUEWDAEZ AR, A H, BHFREIHE X
A,

PyObject *PyType_GetModule (PyTypeObject *type)
& FHaE ABL g 3.10 paAe. RIS Py Type FromModuleAndSpec () BRI, KELF 45 7E
FKBIBIHAT S o
WA KBRS 45 8 AR, WK E TypeError Fik[H] NULL,
WeR B B R TR R T OB B i TR X RO,
PyType_GetModule (Py_TYPE (self)) A] A & 1 0] #i ] (¥ 45 . Py_TYPE (self) HJ
PAEEARER—A T £, MR —E R 5 B M R s X . & pycMet hod
TR SR BT R 8 LT E 38, S WPy Type GetModuleByDef () [ A XK Iovk il
PyCMethod HJfE M .

Added in version 3.9.
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void *PyType_GetModuleState (PyTypeObject *type)

B THRoE ABL B 310 oAz, R REEE| 4 RS R RE X2 —1
JEPyType GetModule () LR I PyModule GetsState () HIREET .

WA RERB 245 8 BB, Wik % TypeError k[ NULL,
2R type 45 FIRABHE LIRS NULL, R[] NULL HANRE 5.
Added in version 3.9.

PyObject *PyType_GetModuleByDef (PyTypeObject *type, struct PyModuleDef *def)

HE P RBE T A E M PyModuleDef def QUM B, FaRIHZEH.
WERARFENB, W&T| % TypeError }ik[o] NULL,

HWREF IS S5 PyModule _GetState () —Ef FHAEMAE L, 5 ¥E (W tp_init 8inb_add) M&H:
s U YA ICHE M H Py CMe t hod W IR B R AL 33 1 3 S SR BUBR HUIR S .

Added in version 3.11.

int PyUnstable_Type_AssignVersionTag (PyTypeObject *type)

XE 8T AP, ERFEIR Z R PSSR AR

FUCN A E R A — M RA R

WARRBEA AR R B E BB BT ARZE IR (0] 1, ol AR Tk B BB i A 28 Uk
[\ 0,

Added in version 3.12.

BB S EC R

NA RN GG R T A T R A R T
PyObject *PyType_FromMetaclass (PyTypeObject *metaclass, PyObject *module, PyType_Spec *spec,

PyObject *bases)
J& T FaiE ABL g 3.12 prtt. 1RYE spec (Z WPy TPFLAGS_HEAPTYPE) BEEH R —A43E LA,

JC2 metaclass Fl T i 45 2K BN 5 . 24 metaclass 25 NULL B}, TCZFHIRA: B bases (B WIE bases
A NULL WIRAE [ Py_tp_base[s] f{3, WF30).

ANEFFES cp_new 7T, FRIE tp_new Jy NULL, (N T Fa%, HAh PyType_From* pf
BAVFXFER U, B2 tp_new, WHESEAEENYIGL. XA OO HIFE
Python 3.14+ F{E ] %45, )
bases ZHU ] B H KRR @ RS Bl DA B Ral i Z R4 ling scdl . ik bases “ NULL, 2P
F Py_tp_bases FE{i;.. INFAZME (K NULL, WS Py_tp_base 1. WNHAZHFE (7[R FE N NULL,
MHHRAKFIRE H object,
module Z: %] ¥ H] 0 e 2 @ FFEIRE S . B F R — MR BGRB8 NULL., R AR K
NULL, JZAE Sl e B3] 5 288 Hnl e 2 Jeilid Py Type GetModule () K3KEL. XA EE
WEHORTT 3 TRA0K ;. BN AP TE E .
MR STE R W Py Type_Ready (),
TR RARSE A VCEC A type () Bl class BTN . ST M PR a2 A s o0
25, AR type (HILH) MAE PyType_From* BREL. 47 5H:

e _new__ () ASHEFHELBAH (BN type.__new_ ),

s _init_ () ARAEHE YO .
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e __init_subclass__ () NETETLATEZE FFM.
* __set_name__ () AXAEHIHIAL FIR
Added in version 3.12.
PyObject *PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)

B HegIl . B TIHE ABL g 3.10 e, 4T PyType_FromMetaclass (NULL,
module, spec, bases),

Added in version 3.9.
TE 3.10 A R A ST R BN AE 232 — A B AR bases S50 4252 NULL /EH tp_doc f#{ii.

T8 312 WA Je A28 2 R BOIAE ] AR BN 5 A B B W e 2k . FElbz i, H&
& type LB
TR tp_new FFPE vk . XTREFECRERINVIMGIL . QIETTRES tp_new MZEIBIEC ST
17 HAE Python 3. 14+ HUREAR LR FR1F

PyObject *PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)

BEME: #He951 A, BT e ABL § 3.3 pde. EW T PyType_FromMetaclass (NULL, NULL,
spec, bases),

Added in version 3.3.
5 312 JOAS A A A8 B A% R B E T AR B 5 (T 5 e B r B I i ek . FEdbz mil, Ha
R type LB
JLRM tp_new FH Zek . XA BESECN BN . QIEICRES tp_new KIRIIMBELE HF
M7 HAE Python 3.14+ s A EEHEAVF.

PyObject *PyType_FromSpec (PyType_Spec *spec)

BEME: g5l A, B TEE ABL 4T PyType_FromMetaclass (NULL, NULL, spec,
NULL)

TE 312 fRAS A AS T % R BOAE AT AR H G615 Py_tp_basels] {5 $ (1L i BEZEAH XS 1 /4 o0
Ko FEMZ T, AR type S,

JCRW) tp_new R Zok . XA TR ERPVIG. QAR ES tp_new BERPMHEC KT
I HAE Python 3.14+ HREA AR R
type PyType_Spec

BT RUE ABL (&R R AR ) . & L RBIAT S5 Ha A

const char *name
5’3@%%%, ﬁﬁﬂéiﬁ‘ﬁPyTypeObject .tp_name,

intbasicsize
SRR, WA R B 48 8 L KN B TR E Py TypeObject . tp_basicsize,
WAHRRE, WHFEEN YK cp_basicsize.,
AU g OB, A 2 A S R R S PIAE R R A s 2 E B L .
M pyobject_GetTypeData () RARPUHEIT I 2R B 2L J@ NAF I H8 £
TE 3.12 WU KA AE T FEZ Ji A, M BEANBE N 15

int itemsize
A[AE R NEB P — A TCR RN, AT, T IRE Py TypeObject . tp_itemsize,
HEHRINE S tp_itemsize XBY.
WRAE, Wdhkep itemsize, 7 RAREFZASR/NIRRMERAT, FHHELEAH
] 5 A S ORAR IR AT A N INAE, XS 5 R B E e KN N ES . A TR
1S, HATEATIER N A AR itemsize:

o HRREAA KNG (BlHtp_itemsize),
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o BRI Py Type._Spec. basicsize WM, FMEANAE RROAN.
s K Py Type_sSpec.basicsize N5, FIFINSHIZT R SLHI N
o« HfPy TPFLAGS_ITEMS_AT_ END i#¥F.
unsigned int £lags
KAVERR, JARIRBEPyTypeObject.tp_flags.
MR KRE Py_TPFLAGS_HEAPTYPE Jiiff, WPy Type FromSpecWithBases () & H3hk
BHE.
PyType_Slot *slots
PyType_Slot Z5HIRIEA . PARFIAREGL(E {0, NULL} REH.
ARG AL ID R 24 KA e — K.
type PyType_Slot
ﬁgju% ABL (@45Fr A AR ) . & X—DERER R BER S, o — AL ID Al—AMH
g4t .

int slot
{7 1D,

oA ID WKL B R 4 W kPyTypeObject, PyNumberMethods,
PySequenceMethods, PyMappingMethods HPyAsyncMethods W F Bk %4

FEfm—A~ Py_ HIZE. 2B, (E:
e Py_tp_dealloc X EPyTypeObject.tp_dealloc
e Py_nb_add WEPyNumberMethods.nb_add
* Py_sq_length ix B PySequenceMethods.sq_length
T3 “offset” FBIATMEM Py Type Slot Kk H:
o tp_weaklistoffset (QISRAIREIH M Py_TPFLAGS_MANAGED_WEAKREF)
e tp_dictoffset (RSB REIE M Py_TPFLAGS MANAGED_DICT)

e tp vectorcall_offset E  fE HPyMemberDef N £
" vectorcalloffset_ ")

R JCHE ) MANAGED JHEAR (B0, XFF vectorcall B /24 T 3 #:F Python
3.12 I AS), TEAEPY _tp_members H3g5E offset, & S WPyMemberDef
documentation

PA N BAE ) R B S AN ] 1
e tp vectorcall (il tp_new fl/Etp_init)
o NERFE:: tp_dict, tp_mro, tp_cache, tp_subclasses flltp_weaklist,

TEHLEP-& P Py_tp_bases B{ Py_tp_base [RESA AL, Sk T kG 7)1,
M Py Type FromSpecWithBases () ] bases %5

TE 3.9 A K EASTE: PyBufferProcs WEREA W RERTEASZ IR APL hfi i .
TE 311 JRA KA WAEbf_getbuffer flbf_releasebuffer ¥AE < API 1A,

void *pfunc
HECLRTUIE . TERZEUF T, 52— B a5
Py_tp_doc ASMYREAIIY AT NULL,
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8.1.2 None Y&

THYERL, Python/C API FIf 504 FL# A JF None [Py Typeobject. W None @—Hfl, Milxf5
RS (e CHEH PN == 288 2% T . TN EEEBEA PyNone_Check () %L

PyObject *Py_None
The Python None object, denoting lack of value. This object has no methods and is immortal.
JE 3.12 A K AEASTE: Py None is immortal.

Py _RETURN_NONE
M—"RE R [E| Py_None,

8.2 H{EMR

8.2.1 BHTIMR

PrA BB S B K AT R R B 42

e RS, KRZ 4 PyLong_As* APL #{& ikl (return type) -1, XGEFIRIEXFIF. #HR
M PyErr Occurred () FIMPAK S,

type PyLongObject

BT 2 ML AP (PB4 RiE ARy 45tk ) . R Python BRI Pyobject FHA,
PyTypeObject PyLong_Type

& T RUE ABL XA Py Typeobject [SEHIZR Python FEEKZEAL . 5 Python it 5 H#Y int A .
int PyLong_Check (PyObject *p)

MRS HIEPyLongObject i PyLongObject [AFIEA, MR[A] True. % pKE— & FENE AT AL
.

int PyLong_CheckExact (PyObject *p)

WRESHIE T PyLongObject, HAZPyLongObject W ARBINLR FEE. MHREEZ S
AT

PyObject *PyLong_FromLong (long v)
BEME: #e45 R . B TEaE ABL B vk —NEHPyLongObject X4, KRMEHR ] NULL .

MHT LAY — N R, B -5 Rl 256 Z RN ITA AN & . ARl — M T
IR int i, SEPRAREI R CA R G5 .

PyObject *PyLong_FromUnsignedLong (unsigned long v)

BEE: #e95l A . BT HE ABL 2T Cunsigned long iR[E—/NHiHPyLongObject ¥4,
MR ] NULL

PyObject *PyLong_FromSsize_t (Py_ssize_t V)

BEME: #agil A . BTRE ABL Hi C Py_ssize t RPl—HMPyLongObject X4, RIK
Bif3% 8] NULL .

PyObject *PyLong_FromSize_t (size_tVv)
BEME: #agil A . BT RUE ABL f Csize_t iR[E[—ANHIPyLongObject X5, KRIENIER
NULL .

PyObject *PyLong_FromLongLong (long long v)

B #eh 3R . B THE ABL T C long long iR[E|—/NHiPyLongObject, R
[f] NULL,
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PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)
BEME: #FHey3l 8. B TEE ABL 2F Cunsigned long long iRE—ANHPyLongObject
X5, KM A NULL.

PyObject *PyLong_FromDouble (double v)

B #ag il A . BT ABL B v IR AR M — B Py LongOb ject X4, RGN
[{] NULL .

PyObject *PyLong_FromString (const char *str, char **pend, int base)

BEME: #eg5l A . BT RE ABL MRS sor EAFEREIR M — N Py LongObject , BERiARE base
T8 EMEBOR ML, BRAERMNHR R NULL. W3R pend Ak NULL, WIFERGENI *pend F45 1] str
R R T ALE A IR 1) 85— S T AL PR 45 . L base 2y 0, W str B ] integers 5& SCS fif
B FERCRE LR, AEB A RBAZ I K451 & valueError, QIR base AN Ay 0, WAZFE 2 FlI
36, WIEXWAE. LRI 24 DA LI BbR s 4 2 5 BR8] ) 3R R o fF i 2 ms . 4
RGBS sor PERS A BZSA% 2 JGAPA NULL 455, 5] % valueError,

S0

Python J7¥% int.to_bytes () Ml int.from_bytes () T PyLongObject F|/MNFHEH
ZIAIA 256 Bt TR . ARAT LA PyObject_CallMethod () M CRMENT.

PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)
BEMA: #e7IA. FFFAFE u ) Unicode £ 751 54400 Python HE4UfE .
Added in version 3.3.

PyObject *PyLong_FromVoidPtr (void *p)

Befh: #raY 51 R . B T RUE ABL MIEEF p B —A> Python B ¥ WAl Py Long_AsvoidPtr ()
ATE LR TR

long PyLong_AsLong (PyObject *obj)
& T HE ABL &[0 obj B C long Fn Bl W obj AN@PyLongObject RYSEH], Mo seif il H:
__index__ () ik (WIRATHE) R PyLongobject.

AR obj WEMEH T Long MYHUEIEE M5 % OverflowError,
AR -1 o M PyErr_Occurred () i BAK M,
TE 3.8 A RS MR AT RERFN __index__ ().
15 3.10 A B A SR ECR AR __int__ ()
long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)

% T HasE ABL 3R [H] obj [ C long FRIEI . W obj NigPyLongObject WSEHI, W& S FHH
__index__ () H¥ (WRAHE) FHEEH A PyLongOb ject,

WA obj KT LONG_MAX ofi/NF LONG_MIN, WIS “overflow 435l E A 1 8¢ -1, Ik -1;
T, Rf *overflow B Ay 0. WIHE K A HoAth S35 W KT “overflow ' 0 FfaR A -1,

HEENRRE -1 . i PyErr_Occurred () $&H B4R H 8,

e 3.8 A A AACH: MR ATRERFAIN __index_ ().

e 3.10 HUA K AASH: BB B AN __int_ () o
long long PyLong_AsLongLong (PyObject *obj)

& F s ABL 3R[A] obj ) C long long FRTE. MR obj NEPyLongObject BSLB, ML
WHH __index_ () A (WHRAGHE) HHEEH A PyLongObject,

W obj (HABH long long WEBUEILEIN&E| % OverflowError,
RASIRIE -1 o WHPyErr_Occurred () AR
TE 3.8 UA A AR HE: QSRR B __index_ ().
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TE 3.10 A B A SR ECH AT __int__ ()
long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)

& T FasE ABL 3R [H] obj ) C long long FRIER. WIH obj NdPyLongObiect (K51, M4
WHH __index_ () A (WHRGHE) HHEEH A PyLongObject,

W obj W KT LLONG_MAX B{/NT LLONG_MIN, NJ&HE *overflow 43 HE N 1 8% -1, FHx[H
=15 B, K5 *overflow B M 0, WNEE KA HAAth S5 8 WIF 5 AL *overflow BN 0 HaR A -1,

HEENERE] -1 . W PyErr_Occurred () ¥ H BRI,
Added in version 3.2.
e 3.8 A S AT QIR AT RERF ] __index_ ().
TE 310 A K AR BRG] __int__ ()
Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
B T HaE ABL R[] pylong ) C i F Py_ssize_t JE3. pylong ibJidPyLongObject HSEHI.
W pylong WEHMH T Py_ssize_t HHUHEFEIN 25| % OverflowError,
HEENRE] -1 o A PyErr_Occurred () $H B4R,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
J& T Fa5E ABL R [H] pylong 1Y) C unsigned long FEREX . pylong WAl EPyLongObject MM .
W2 pylong B T unsigned long WYBUMEIERIN&G % OverflowError,
HEERTRE (unsigned long) -1, WM PyvErr Occurred () PEu|EARK A G,
size_t PyLong_AsSize_t (PyObject *pylong)
J& T FEsE ABL 3R] pylong 1) C i size_t B, pylong hZii/gPyLongObject WIS,
2k pylong WIEABH T size_t BHUETEEINLE]| % OverflowError,
AR (size_t) -1, MM PyErr_Occurred () HEAl A,
unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)

J& T Fa5E ABL iR [H] pylong ) C unsigned long long FE/RER. pylong Wil /&PyLongObject
I SE 1 o

R pylong WI{EAEH unsigned long long FHUEVERIN£E| % OverflowError,

HAERFIR ] (unsigned long long) -1, M PyErr_Occurred () PEplEAREE,

TE 3.1 JA K AR T pylong NfH& % OverflowError, MMAE TypeError,
unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)

J8 T HUE ABL 32 [ obj 1) C unsigned long Fonials WIS obj AN&PyLongobject KIS, M)
SOERMH __index__ () Ik (WERAFAE) HHAHN PyLongObject,

WK obj WEMEE T unsigned long EUETER, WK EHZEX] ULONG_MAX + 1 SRELHREL
WAEEH R[] (unsigned long) -1, WEAIHPyErr Occurred () HEu|EAA R,
e 3.8 JA S AT QIR W] BERF ] __index_ (),
TE 310 A K AR R ECR ARG __int__ ()
unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)

J& FFasE ABL iR[H] obj B C unsigned long long FRERX . UNHE obj NEPyLongObject Hj
S, WMSERMHE __index_ () F¥E (WERAFTE) FHEH A PyLongObject,

1SR obj WEHMEHE T unsigned long long WHBYETERE, WERFENZ{EXT ULLONG_MAX + 1 KA
IR EL

th4fEF R Ml (unsigned long long) -1, HFMPyErr Occurred () PEHIEMARE,
TE 3.8 A A AEAR T AN AT R __index__ ().
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TE 310 JUA A AR T W BCRF AT __int__ O .
double PyLong_AsDouble (PyObject *pylong)
& T ABL &[0 pylong 1] C double FRRER . pylong hiigPyLongobject WSEH .
2k pylong BIEAEH T double FHUEEEIN 5] % OverflowError,
HAEESRE] -1.0 , EHFMMHPyErr_Occurred () FEHIEARNE .

void *PyLong_AsVoidPtr (PyObject *pylong)

% F i ABL $f—~ Python B2%% pylong #5454y C void $84%t. QIR pylong ToyEgiEd, WIKF5] %
OverflowError, X H &N TIRIERELPyLong FromvoidPtr () B @ MME =4 —4 1 H I
void 5%t .

HEERTR[E] NULL, 5 PyErr_Occurred () HEHI AR,

int PyUnstable_Long_ IsCompact (const PyLongObject *op)

XA APL. ERFER ZAR A GE S AL .

W2 op EFEILAMRE] 1, FFRME 0,

This function makes it possible for performance-critical code to implement a “fast path” for small integers.
For compact values use PyUnstable_Long_CompactValue ();forothersfallbacktoa PyLong As*
functionor calling int.to_bytes ().

BEIFUSEERS TR 22 B P A2 AT AZ IS o
HAAAWREE 2P R B TR T S AN I T R A A i
Py_ssize_t PyUnstable_Long_CompactValue (const PyLongObject *op)

X2 RAEE APL, ERFER ZATR AL &3 .

TR op NEERR, WPyUnstable Long_ TsCompact () FFifisER), WHR[EEHIE .
FEHABEO R, R EE AR E LA

8.2.2 MIRMKR

7t Python Ffi [RIEEVE N BELA TREBT . AWM AR, Py_False flpy_True. WL, IEHH
DUEFMER DI REAE I TA/RME. Ak, THRIEE T

PyTypeObject PyBool_Type
& T HaE ABL XA PyTypeobject HSEHIAAE—> Python fi/RIEA; &5 Python JZTHIY bool
se IR A4 .

int PyBool_Check (PyObject *0)
R o AR PyBool Type WHREIFEAE. MA@ 2 MINHAAT.

PyObject *Py_False

The Python False object. This object has no methods and is immortal.

TE 312 fRAR K AR Py False is immortal.
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PyObject *Py_True
The Python True object. This object has no methods and is immortal.
TE 312 AR RAEASTE: Py True is immortal.
Py_RETURN_FALSE
M—ERBER B Py _False,
Py_RETURN_TRUE
M—A R E Py True,
PyObject *PyBool_FromLong (long v)
wwefh: #ey3l A . B TFRE ABL R Py True 8Py _False, HARRET vHZHEHE.

8.2.3 FRBMR

type PyFloatObject
XA pPyobject T IBMAE 4 Python i FE R .
PyTypeObject PyFloat_Type

& T e ABL XAPyTypeobject SEBIM R Python 7 i 82844 . X 5 Python JZTH 1) float /& [F]
—ARt

int PyFloat_Check (PyObject *p)
WREMSHIE— A PyFloatObject M PyFloatObject I FRBNR N EM. BREUE 2
ST .

int PyFloat_CheckExact (PyObject *p)
WREMSHIE— N PyFloatobject (HARPyFloatobject KT IBMR Bl B, btoRELE
e IIAT .«

PyObject *PyFloat_FromString (PyObject *str)

B #FHehil R . BT RE ABL IRIEFAFER str (ER)#— A PyFloatobject, JRMIFIR[A]
NULL,

PyObject *PyFloat_FromDouble (double v)
B #HeyilA. B TRUE ABL S v QI — A pPyFloatobject X4, KIMMHRIE NULL,
double PyFloat_AsDouble (PyObject *pyfloat)
% FHaE ABL iR [H] pyfloat ) N2 C double ERIE . MR pyfloat A~ 2 —A> Python JF i
B g EEREA __float_ () Hik, W\Uéf‘ﬁiﬂﬂﬂ W7 35 K5 pyfloat ¥ 5 R FF K. QR
__float_ () K& XMKFELIRE _ index (). W EFERMHTRERE ~1.0, FEULIFRHE
N M PyErr_Occurred () MR,
e 3.8 A S AT QAR RERFE ] __index_ ().
double PyFloat_AS_DOUBLE ( PyObject *pyfloat)
&[] pyfloat ) C double FRIE, (EAMFHHRAN
PyObject *PyFloat_GetInfo (void)

BeMh: #ay31 A . BT RUE ABL iR[al—A> structseq SEBI, AP EA K float BPREEE . fi/MEM
RKEREE . BRI float . h I— R4

double PyFloat_GetMax ()

& T IE ABL i&[A] C double JEA i K AR A BREE 54 DBL_MAX .
double PyFloat_GetMin ()

& T FE ABL i&[H] C double JEA M/ NEMALIE R S DBL_MIN .
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TaSHRaR

TSR EER I TS TF 5 1 R 07 sORKHE RUEAF 0 7175 . Pack BIFEIRYE C double j*
A, T Unpack BIREARSEIARR) 717 #7745 C double. J54] (2, 4 or 8) 45 M 747 Hs P T 4K

TEH 2 ) TEEE 754 A% 30H0°1- 6 Lok S8 s Bo i 75 DL HURR R SE B . FEHAD- 6 b, 2 5isty
IEEE 754 binary16 2k EEA% AR, 4 59746 5K (32 £i2) 5 IEEE 754 binary32 SURSRERECAHI], 107 8 577
#2005 TEEE 754 XURS BERS 2UAH ], AN adk INF A NaN (G015 G /78X BIRME) RS2 Efdb e, it
P%$ 6115 IEEE INF 5 NaN ()5 s AT AR 25

FEEA H IEEE 754 Fr SCRpig B hs B, sOERShaESTE IR IEEE F 5 £, A2 Fra M {EARERHET 1
TERAEARKEE, S/ NS SYERIAYE [EEE ~F- 5 L, WA FTA AT RERR L. TERXFFIL N A4
R — R R (&) .

Added in version 3.11.

TRER

HHRRSEA 2,4 5 8AFAT, MpIFlh. le 24 int S5, WRVREZE AT R/ N g 8 GEEL
ARG, LT p+l, p+3 B p+6 p+7) M AR, A0SR AR B i 4% 2 (R EGH/ iCrE B
I, T p) WHNAHZE. PY_BIG_ENDIAN & A9l T AT fERinFAREss F%T 1, 1
I AL BRES EINSET 0.

R EME: AER—YIEFEN 0, QRN -1 OF&RE— A5, &KAHEN OverflowError),
1E9F IEEE -5 _EAFAEP A [
o H2R x i NaN s To55 R W s A7 R @ o e LY .
* —0.0 Ml +0. 0 KF= A AR 1 T 1 HR
int PyFloat_Pack2 (double x, unsigned char *p, int le)
# C double #7413y IEEE 754 binary16 255 g .,
int PyFloat_Pack4 (double x, unsigned char *p, int le)
- C double F] 34 IEEE 754 binary32 B E A%,

int PyFloat_Pack8 (double x, unsigned char *p, int le)
- C double F] 54 IEEE 754 binary64 XUfE E .

fREEN

R IR I 2, 4 5 8 1T, M p FFlf. le j2—A> int 4L, WHERFEATE A/ N P A% (FREGHT)
e G, AT p+l, p+3 B p+6 Al p+7) W CAAERAE, AR K ag X (FEEEHR e i,
T p) WHYHZE. PY_BIG_ENDIAN F & ]9l T 00 ALY 2 RKim P b s F5% T 1, /i)y
AEFRES ST 0,

RIAME: f#4L )51 double, ISR, RIEMEN 1.0 HPyErr Occurred() NHEAH Of A& E— 15
W, I KA[fEl OverflowError),

AR IEEE -6 IR EICRH R R 0378 NaN 305 RIS
double PyFloat_Unpack2 (const unsigned char *p, int le)

4 IEEE 754 binary16 2245 FEA& 243k C double.,
double PyFloat_Unpack4 (const unsigned char *p, int le)

) IEEE 754 binary32 Bl A& 241k C double,

double PyFloat_Unpack8 (const unsigned char *p, int le)
# IEEE 754 binary64 XU FE#% 2 f#434 C double,
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8.2.4 BHMR

M CAPLE, Python [R5 B0 4 i PNA [l (7R 70 SE B : —~J& 7 Python F2/7{#1 1 1) Python X4, 7341
o — MUK E IR B C 25k k. APTHOL T s BCt FRIEME .

FTREHH C &l

s BE A2 X S S IR IV A S RO UM R IR I ek, AR feid “E” A5 e 1t
FUNTE T 54~ APL

type Py_complex

X Python & XOW R AE R (9 C Z5M AR . JCHB I T Ak PSS G 1) o JCHT 8 i R T R 45
FEVPAAE S R 2 14 i A 8

double real

double imag

FLEH E ST

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
REPHAEEA, H C2EHPy complex R,
Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
RS E 22, H C2RBPy complex iR,
Py_complex _Py_c_neg (Py_complex num)
RS2 HL num W 5E, ] C Py_complex K.
Py_complex _Py_c_prod (Py_complex left, Py_complex right)
R EIPASEH R, 1 CERPy complex FIR.
Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
RPN SZE R, C2RBUPy complex R,
s divisor =5, WL ERHR P25 errno 15k EDOM,
Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
IR W] num 1) exp K, B CEHPy complex iR
ISR num R 75 H exp N2 IESEEL, WL /R R [ 22 H/F errno 54 EDOM,

FRE#HH Python &

type PyComplexObject
XA CE A Pyobject HTHEAMAK—1 Python ZHXIR .

PyTypeObject PyComplex_Type
B T e ABL X ME T PyTypeobject 3 Python SHEAH LB, 7E Python J2 i fy 27
complex &l —XI45.

int PyComplex_Check (PyObject *p)

WRERNZHR— A PyComplexObject M# PyComplexObject W TRINIR B EIE . ML
SR IINAT .
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int PyComplex_CheckExact (PyObject *p)

PiE bﬂﬁ%§&m~/\Py6omplexobJect AR ZPyComplexObject BFIBNMR M EAH . IL&
PR RS AT

PyObject *PyComplex_FromCComplex (Py_complex v)

BEME: #a95] A . RIE—A C Py_complex {EHiE Python ZHN 5 . 24 & AEHHRAF R R ] NULL
HBE R

PyObject *PyComplex_FromDoubles (double real, double imag)

BEME: #e43) A . BT ABL IR real fll imag iR [0l — AN PyComplexObject X4, 2%
AEAERIPRF AR [F] NULL I8 — 5 .

double PyComplex_RealAsDouble (PyObject *op)
& F R ABL DA C 282 double iR [H] op [ 553,

MR, SRR A -1 0 IR E AR, B EEN S PyErr_Occurred () KK
iR,

double PyComplex_ImagAsDouble (PyObjecz *op)
& T ABL DA C 2824 double iR [H] op 1R
Py_complex PyComplex_AsCComplex (PyObject *op)
RIS E op 1) C APy complex{d.

WA op ASJ2—A> Python EHO R HEHA __complex_ () Fik, WS HZ TR op
24 Python B EXF 42, WIS AR E L __complex_ () WFFEIERE _ float_ (). WK E X
_ float_ () MPKFEHEZE _ index_ ().

MRWES, WA ERFRE Py _complex Htreal Sy -1.0 i E—AFH, HIHIF L E N 24
HPyErr Occurred () FRKEELE IR,

T 3.8 A BB AL T AR AT RERFEEN] __index__ () o

3 FIINsR

FEAR G — B AFAE T — R e 4595744 Python i35 B IR E R PSR R

8.3.1 bytes %

LR B E I B — P R RS AN T AR T R E SRR 251K TypeError,
type PyBytesObject
XFfPyobject B RAFE/R— Python IR 4 .
PyTypeObject PyBytes_Type

B THUE ABL PyTypeobject SEBIAZE—A Python “FH52E284, 7 Python JZ 1" 5 bytes ZAl]
[R5 o

int PyBytes_Check (PyObject *0)
WERXFH 0 22— bytes XfREF bytes LAY TR SLHINR M EAE . SRR 2 BT
int PyBytes_CheckExact (PyObject *0)

WERXFR 0 J2—> bytes MR AHAE bytes JAUFY1- I AU A S Wi 0] B . 1L pR KR 2 2 U E A
17

PyObject *PyBytes_FromString (const char *v)

Bl #ey5 R . BT ERGE ABL INEHR [ — A DAFRFE v BRI A R F RS, R
HFR Al NULL, 2 v N0 A NULL; BEASHRA
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PyObject *PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)

BwEE: Fe95 R . BT RS ABL BINEHR [l ANPATFAFER v BB A HA B len ()5 7175
X5, RMIHRF] NULL, 05 v o NULL, WRBIARA ST AT R N2E

PyObject *PyBytes_FromFormat (const char *format, ...)
BEE: #ag5| A, BT RUE ABL #52—A Cprintf () WHEH format FAFERAIMT AL RIS AL,
LR Python S35 BRI KNIk [H S EUE Z A AL F I T 3O G . AT A $ias 1) S8
192y C KATF HALJUE IS formart “F A7 PAR P AFARXT R . SR VRO R B A R

%% RiE A LF% FHE o

%c int —F %ﬁ%ﬁjﬁﬁﬁ\ CEEmRER

%d int YT printf ("sd").!

$u unsigned int MM T printf ("su").!

$1d KA AT printf ("s1d").!

$1u unsigned long MY T printf ("$1u").!

$zd Py_ssize_t | ¥4 T printf ("%zd").!

Szu size_t MM T printf ("Szu").!

%1 int YT printf ("si ).

$x int MXM4T print £ ("sx").!

$s const char* PA null 22 1451 C SRS

$p const void* —A CHastmy HosEER R RIE . BEASNT printf ("sp") H
E%ﬁﬁﬁ%?ﬁﬁ 0x 3k, NERGT-H L print £ Ak HE1T
7

%%g%ﬂ AR AT S B ECRHE X P AR I AR I W AR R BISER X 5, HEFTA SR
HUE2 @

PyObject *PyBytes_FromFormatV (const char *format, va_list vargs)
BEE: #ay3 . & TIUE ABL GPyBytes_FromFormat () SeMF, BT EREMNZE-
PyObject *PyBytes_FromObject (PyObject *0)
B A3l A . BT RUE ABL iR P FR LI Z 0 K BIRTR *o*,
Py_ssize_t PyBytes_Size (PyObject *0)
& T FesE ABL R[4 *o* R .
Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
RUUT PyBytes_size (), HRANHHIRWEN
char *PyBytes_AsString (PyObject *0)

B FRE ABL IRIEIXTEY. o NS T8 % 55810 o IR X, H i len(o) + 1
NFEN . W RNEE - MFTRERNE, NMEREHAAEHAMEFT. W@Iﬁ%’f—h_ AT TE
Lk Bek, BIERNIE pyBytes_ FromStrlngAnd51ze(NULL size) BEZXNE . BAH]
PR . AR o iRAR R —ADFATHRX R, WryBytes AsString () ¥fik[a NULL 5] %

TypeError,
char *PyBytes_AS_STRING (PyObject *string)
KT PyBytes_AsString (), {HRAMHHRAI
int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
& T HUE ABL Gl AL & bugfer F1 length 3RITIA 52 obj VAZS(EAEHEEREI NS JREII R A 0
TSR length 2 NULL, “FATHRA GO E IR AR 2T WERAE, WRZRECr R B -1 H5] %

ValueError,

R X AG ] obj TG, ERRBES—AEIMIZE N (ANEAE length X479 . ZE SR AT
A s, RS W PyBytes_FromStrlngAndSlze(NULL size) )%}

DT R (d, u, 1d, Lo, zd, zu, i, x) MEHUREER, O B RGRA RN .
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S EATBHIR L. AR obj IRAR R —AFATH S, MPyBytes AsStringaAndsize ()
FfikE -1 H5] % TypeError,

e 3.5 AR SR T PART, 247 R gb B A B 2575 K51 & TypeError,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)
B T HE ABL AE *bytes FRAIHSET I T ERXT SR, A WS IRINE] bytes (1) newpart RINZS; T6 2%
FERAFFIG I o X bytes JEAERY S TRFRICIA] . ARITCIRBIEFIXT SR, X bytes BYIHT V4% %
#-H. *bytes AERFHEICH NULL; FFR5 B EOE 2 1 57

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
& T e ABL TE *bytes HAIH— NI AR x4, HAP &3 bytes (1) newpart F)N%s . 1
HASFFREIORS newpart [ystrong reference (BB HT HTHED .

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

A way to resize a bytes object even though it is “immutable”. Only use this to build up a brand new bytes
object; don’t use this if the bytes may already be known in other parts of the code. It is an error to call this
function if the refcount on the input bytes object is not one. Pass the address of an existing bytes object as an
Ivalue (it may be written into), and the new size desired. On success, *bytes holds the resized bytes object and
0 is returned; the address in *byfes may differ from its input value. If the reallocation fails, the original bytes
object at *bytes is deallocated, *byfes is set to NULL, MemoryError is set, and —1 is returned.

8.3.2 FHMAMR

type PyByteArrayObject
XANPyobject BFIHRMFEIR—> Python "FHr AR .
PyTypeObject PyByteArray_Type

J& T F4 5 ABL Python bytearray 285BI /R Py TypeOb ject 5L ; iX 5 Python EH Y bytearray
FEAH RS

KBRER

int PyByteArray_Check (PyObject *0)
UIRRT G 0 32— bytearray X 42l bytearray JERU ) AU B SL B MR ] EAH . BER A 2
ihdr.

int PyByteArray_CheckExact (PyObject *0)

WIERRTGE 0 32—~ bytearray XFG{HAZ bytearray ZER T ISR SLBI MR [0 A . BERR G2 &
JEAAT o

oy
=

Ef= APl H%

PyObject *PyByteArray_FromObject (PyObject *0)

BefE: #agil A . BT RE ABL ARIGALMISEIL T 200 BRI IR o, R [ml— AN A 84l
R

PyObject *PyByteArray FromStringAndSize (const char *string, Py_ssize_t len)

BEME: #ragil A . BT iE ABL M string ] HAKE len A7 — 871 bytearray X5 24 MKk}
&[] NULL,

PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)

BEME: #6971 A . BT RUE ABL BT TR a 1 b IRk Il — A G R B R T R
Py_ssize_t PyByteArray_Size (PyObject *bytearray)

& T IE ABL JEA A NULL 4841 53R [l bytearray B R /).
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char *PyByteArray_AsString (PyObject *bytearray)
B T HE ABL fEAREE NULL 455t 5aR [B1KF bytearray iR [B] 28— AFR4AL. IR Bl RALE & 2 i
— RN 2

int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)
& T IE ABL X bytearray W NG i X 1) K/ NJHEE Sy len..

M

XEE TR 2 A MDA RE , BT RS .
char *PyByteArray_AS_STRING (PyObject *bytearray)
KT PryByteArray AsString (), {HEANHERIEG .
Py_ssize_t PyByteArray_ GET_SIZE (PyObject *bytearray)
KT PyByteArray Size (), (@AM

8.3.3 Unicode 345 f0/RiRi02S
Unicode &
[ M python3.3 HSZH T PEP 393 DAk, Unicode W7 UFME 4 i m sk, DABETEIRHF N TR0

] IS AL BRSE RS L Y Unicode F4F. %1 ArA OIS S EMIET 128, 256 1 65536 74T H:, A —Luhrikly
By I, ARAD ST 1114112 (X2 52 %817 Unicode JEH ) .

UTF-8 Fn 8 B I ZeA77E Unicode XHR

ik

Py_UNICODE F/RfE3FE Python 3.12 [R5 I 1) APL —EHALIR T, # PEP 623 APAREZ (R
K

JBh O

Unicode 2£%Y

PAF 2 JHT Python ¥ Unicode SEF ) EL 4% Unicode %if 42257 :

type Py_UCS4

type Py_UCS2

type Py_UCS1
& T HaE ABL X SERAUR TS BB B R A g L, HBERE R DA I 32 fi. 16 {37 A1 8 fii -
fFo MFFEALIEAAS Unicode FAFHT, W Py_UCs4,
Added in version 3.3.

type Py_UNICODE
g wehar_t WZRAE X, MRAET-GRIARIF B RIREN 16 {785 32 27,
15 3.3 JUAS B AR AR T AEDARTR A Y, X2 16 AL2RAUIR 2 32 (268, X IR T e fy fat i e 45
MR “%7 2 “%” Unicode it 4 Python,

type PyASCIIObject

type PyCompactUnicodeObject

type PyUnicodeObject

XX T Pyobject B FRMHEIN T A Python Unicode X5 . ¥EILFFrATE T, BNIAMIZYT
BRG], MBI ALHE Unicode X524 APL B E#b %2 1R [0l Pyob ject RAUFEE

Added in version 3.3.
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PyTypeObject PyUnicode_Type
J& FFaiE ABL X~PyTypeObiect S£fI45% Python Unicode 285, ‘BAE N str AFF45 Python 1
i
PATR APLJE C ZAIFSNEREREL, T Pudi AL 17517 Unicode X5 A S H BS45cdhs -
int PyUnicode_Check (PyObject *obj)
WARXTS obj s Unicode %4 E{ Unicode F-ZEAY LB MR PI EAE . HBREUR 22 P T.
int PyUnicode_CheckExact (PyObject *obj)
WERXFZ obj J2—> Unicode Xf 52, (HARIEAT-IAUMSLHINR R EE . HREUR 22 BT .
int PyUnicode_READY (PyObject *unicode)
az[E] 0. b APT UM [a] AR PR B -
Added in version 3.3.

H 3.10 fiAFEA]: It APT A Python 3.12 FERFABAEAT R .

Py_ssize_t PyUnicode_GET_LENGTH (PyObject *unicode)
R[] ARE 7 i B 78 () Unicode FAFHR K o unicode W75k “HRIE” F/R1Y Unicode %1% (A4
R — i)
Added in version 3.3.

Py_UCSI *PyUnicode_1BYTE_DATA (PyObject *unicode)

Py_UCS2 *PyUnicode_2BYTE_DATA (PyObject *unicode)

Py_UCS4 *PyUnicode_4BYTE_DATA (PyObject *unicode)
R A H T B R A AR A B9 [ 4oy UCST. UCS2 = UCS4 BACRMA MR iy 54t
RIEFOR BA BTN, WARPITH A (] PyUnicode KIND () BeBEIEHI %L
Added in version 3.3.

PyUnicode_1BYTE_KIND

PyUnicode_2BYTE_KIND

PyUnicode_4BYTE_KIND
KRB PyUnicode KIND () ZEHI{H.
Added in version 3.3.

FE 312 AR KA AR PyUnicode_WCHAR_KIND ¥ F5%: .
int PyUnicode_KIND (PyObject *unicode)
35 [a]—~ PyUnicode 28814 & (UL E3C), $5HH 1 see above) that indicate how many bytes per character

this Unicode X G J{ AT B FAF BT 974580 unicode 67510 “HITE” 22781 Unicode X4
(Rt —).

Added in version 3.3.

void *PyUnicode_DATA (PyObject *unicode)

iR [l —/~ 45 1) AR Unicode 28 X )25 384T . unicode WM75R “IIYE” /Rl Unicode X145 (AN £46:
X — ).

Added in version 3.3.

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)

BGA— NIRRT data (AR FHPyUnicode DATA () 3RED). MWREASPATIEFTERSA, #ik
VIMAEMEER A o R 82 24 4 ) A At ) ) P R B —RE 2B AT kind BN data 1551 . index 27 4F
RS E (MO FFLE) T value 321 B A% B LA .

Added in version 3.3.
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Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)

MMFE R data QIR i} PyUnicode DATA () FRHY) HEEE— AL A& PATHR A S0 451
iF

Added in version 3.3.
Py_UCS4 PyUnicode_READ_CHAR (PyObject *unicode, Py_ssize_t index)

M Unicode Xf 4 unicode FeBl—NF4F, AR “HITE” FmiEa. QSRR IAT L R S22 BN it
PR RCRRHIE T PyUnicode _READ () ,

Added in version 3.3.
Py_UCS4 PyUnicode_MAX_CHAR_VALUE (PyObject *unicode)
R ET unicode QT — AN FAFER IR ALE , RSB “HE” £RER. KB4
e R A E T A7 Ep_E AT IR AU = AL
Added in version 3.3.

int PyUnicode_IsIdentifier (PyObject *unicode)

B FRE ABL MR PR R R IR 5 SO AR BRRAT R ] 1, 2 identifiers /NTT . 753 W3R [1]
0.

TE 3.9 JRAR E A AR T QIR FAFER i AR WL s B S P Py _FatalError ().

Unicode &4

Unicode S it 7 VF Z ARl I FAFREE o fie i s B 25 ] DAL Ao i 2
| C AL

int Py_UNICODE_ISSPACE (Py_UCS4 ch)
A ch 245 H 25 A FAFRIE 158 0.
int Py_UNICODE_ISLOWER (Py_UCS4 ch)
T4 ch &5/ NEFEAFRIE 1L 0,
int Py_UNICODE_ISUPPER (Py_UCS4 ch)
A ch 2 AR EFAFRE 15 0
int Py_UNICODE_ISTITLE (Py_UCS4 ch)
WAl ch J2 5 AR B RN R[] 1 5K 0.
int Py_ UNICODE_ISLINEBREAK (Py_UCS4 ch)
HRHHE ch J& 5 A TR AR M 1 8 0.
int Py_UNICODE_ISDECIMAL (Py_UCS4 ch)
HRAE ch A5 AT HECE AR ) 1 5% 0.
int Py_UNICODE_ISDIGIT (Py_UCS4 ch)
HRHlE ch J& 75 A ERSAE FAFR ] 1 8 0.
int Py_UNICODE_ISNUMERIC (Py_UCS4 ch)
HRHlE ch & 5 A EER AR M 1 8 0.
int Py_UNICODE_ISALPHA (Py_UCS4 ch)
A ch 2 A F-RESEFAFR A 1 5 0.
int Py_UNICODE_ISALNUM (Py_UCS4 ch)
A ch @ AT R RFATR R 1 8 0,

M

A, X LR Python L B LT
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int Py_UNICODE_ISPRINTABLE (Py_UCS4 ch)
R ch 25 AT B FAF R ] 1 8 0% AT 4T Bl A7 & $5 75 Unicode 45 £ 48 i b 9 o X
J”Other” 5"Separator” i F4F, BIAME Il /2 ASCIL 254 (0x20) LA I EDF4F . (GE BRI
N AT A MTEF AR ERRTAM repr O BERN R LF4F. BNTFAFREA
sys.stdout 8{ sys.stderr IrERALIETLX).,
K28 APL W] TP B I AT 4t -
Py_UCS4 Py_UNICODE_TOLOWER (Py_UCS4 ch)
R 4R NG I FAF cho
H 3.3 JUAS 7 - I pR 500 F 16T B R/ INE LS
Py_UCS4 Py_UNICODE_TOUPPER (Py_UCS4 ch)
R A KRG I FAF cho
H 3.3 JUASFE - I pR B50SE FH 187 B A R/ N S
Py_UCS4 Py_UNICODE_TOTITLE (Py UCS4 ch)
R R AR NG TR FRF che
H 3.3 BUAFEH - ek A 1 B R N L
int Py_UNICODE_TODECIMAL (Py_UCS4 ch)
FFFLF ch 45 Ry E R REROR ] . AR IO R -1, HRBR ST K545 .
int Py_UNICODE_TODIGIT (Py_UCS4 ch)
PR ch B35 R BN B A7 R GR [E] o AR TCIEFEA R B -1, BRI T AR .
double Py_UNICODE_TONUMERIC (Py_UCS4 ch)
FFFLF ch 545 R BURG BEVE B0 1] o WSRO R ] -1, 0. HRBR ST K745 .
X 28 APT ]l T R A5 AU
int Py_UNICODE_IS_SURROGATE (Py_UCS4 ch)
il ch 275 AR (0xD800 <= ch <= OxDFFF),
int Py UNICODE_IS_HIGH_SURROGATE (Py_ UCS4 ch)
il ch 245 R E R BIT (0xD800 <= ch <= OxDBFF),
int Py_UNICODE_IS_LOW_SURROGATE (Py_UCS4 ch)
Kl ch 275 MR IR (0xDCO0 <= ch <= O0xDFFF).

Py_UCS4 Py_UNICODE_JOIN_SURROGATES (Py_UCS4 high, Py UCS4 low)

EH PRI H IR B EAAPy_UCSs4 {H. high Fl low 43 5 R — AR FITXT A IS AR A HE
Wi, high BUYETEFEA0 A [0xD800; 0xDBFF] i low BUETE Fl 40k [0xDCO00; 0OxDFFF],

I F0i5is) Unicode 178

L)/ Unicode X GOMITT F) HELA S @b, X 28 APL:
PyObject *PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)
BEME: #ag5l A . BIE-—NHY Unicode X4 . maxchar B A] N FAFEE I SE b B R B o AE
R—ANEAUME, BRI EEARF) 127, 255, 65535, 1114111 Hrig i ifE .
X2 4 BLHTY Unicode X G Ty e T e R BRI X SR T BUE KU
Added in version 3.3.

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)

B o= fE: #oag 3l A. PAS E W kind B B — > #7 ) Unicode Xt % (7] 68 B9 {H
“KPyUnicode_1BYTE KIND %4, RlPyUnicode KIND () Frik[BIM{E) . buffer W75 45 17 H It
SPRFTEE IR, PAREEAF 1, 2 B4 TR size RU/NELA
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WA U, A buffer X595 EE VIR LT KR B L B, aniR buffer ;& — 4~ UCS4
FAFH (PyUnicode 4BYTE_KIND) HALH UCS1 i [ N A5 A7 24H 5, B K5 8 #% o UCSI
(PyUnicode_1BYTE_KIND),

Added in version 3.3.

PyObject *PyUnicode_FromStringAndSize (const char *str, Py_ssize_t size)

BEME: #FHe95 A . BT HE ABL MRIEFRFm X str 43—~ Unicode Xf 4. F 454+ UTF-8
S hAg AR MR . B XS DB b RIME R PAE — AL, BEHEEA feif s
.

IR E A DAL 5| & SystemError:
o s5ize <0,
* str i NULL H. size >0
1E 312 WUAR KA AR TR str == NULL H. size > 0 AL AT o

PyObject *PyUnicode_FromString (const char *str)

BEE: #ag 51 R . & TRUE ABL MRYE UTE-8 4 i) PAZS fHES R 19 77 g X str 48—~ Unicode
R

PyObject *PyUnicode_FromFormat (const char *format, ...)

Bea: #ag5l 8. BT RUE ABL #5324 Cprintf () WIEMH format FAFER AT AR S AL,
THAZ52R Python Unicode “F4F AR B R/ NIk | 60 & CAS AL P AP ER . PSSR S5 it
C R H i 455 formar ASCIL 2 745 Hp P AR U AR XTI o

AT E PN BE S PRI RA AT, HAa e % AL HEAE f4 e -
Lovs 75, T ARCHA e .
2. Bty (i), TRt R B £ 2R

3. BUNFBOEE (k). WERARER < (B), WEFRSEEATE TS8P ah, S
AR int BB, B R GINTAE e/ N7 B SE AN AT 2 i

4. KGR (AIR), DATE ' . (%) GRS MR EREGS d. RIEER '+ (BS), WISLErks
JESTE T —SH0h Al , SSEUAN int JA BRI ERE 2 )5 -

5. KEBIMTT (Aik).

6. AL,
ARy -
| FREGL | & |
0 %Tﬁéﬁjﬁﬁ%ﬁiﬁﬁgiﬁ

B REZEN T (AR I 45 W 2B 55 0 HEAR:) o

PATR BB S ) K BB AT (2, 1, 0, u, x, or X) $EBISH AL GBRIACH int):

EIRF | KA |

1 long Bf unsigned long

11 long long 8{ unsigned long long
intmax_t Bf uintmax_t

size_t 8f ssize_ t

ptrdiff_t

N

B PAT B4 s B v R EBITT 1 18IS BUNREUN const wehar_t*,
PR RAT TR
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o KR TR

B

fF

5 i ) T % FHF-

d, i HKEBMAFEH Arie CBEM+EHFRR.

u H K B A 8 B TeAF5 C BE TH3EHIFRR

o H 4 BE B A A 48 B TS C B\ R

x HH K BE B A 45 Bl TAFS C B TA#EHFER (NE),

X H K BE B M AT i B TAFS C B T s FRR (RE).

c int BAFRF .

s const char* o DA null 2GR C 8 .
const wchar_t*

p const void* — N C g TFAERMERERX EXENHT

printf ("sp") HEXMHIRAFEE 0x LM AE RE
V& BB print £ il t4.

A PyObject* ascii () JEHMSRE.

U PyObject* —~ Unicode %14,

\Y% PyObject*, const — Unicode %}% (A]PA2N NULL) Fl—ANPASSMELE R G C F4F
char* 8 const HHMEAFE_NIES (WMRE—MESH NULL, HBEoNDES
wchar_t* PP ) .

S PyObject* T fPyobject_Str () HIZEE.

R PyObject* i Pyobject_Repr () HIG5H.

#iE

A% AT 10 8 S5 B2 AR A e 7 R AR AT RO L BRI T st AL eV (ISR
PyObject* 24l NULL) &7 Bk wehar_t g AWRGEA TR ERMFF 1), mixtT
II%A"’ "%U", "%S"’ noRm ﬂ&ﬂ LEAVAL (ﬁn% PyObject* Z‘ﬁ;ﬁﬂﬂ NULL) mu%?fﬁiﬁo

ik

5 Cprintf () AFEKE O BEARRIMEAE N BB (a, 1, u, o, x, or X) FER B2 A R .

TE 3.2 BRA AR : HEM X "e11a" Al "s1lum BYSHF.
16 3.3 A A AEAR T AN XS 1A, e 11t Ml mezit HYSEEE.
’—[’:E 3.4 Hﬁzlgz%ék/g% ij]HT‘X‘ "%S", " %A", "%U", "%V", "%S", nopm E@ﬁg%nﬂ%g*ﬁﬁfﬁti*#o

TE 312 JUAS KA A SERPRARBERITT o Ml Xo SCRFRIEBAGFT 3 M £ KIZB AT IR N T
JITA BB . B IFT 1 BIAERT Y ] TR IFT s Ml v SRR SEREAIRGE * o STRPIEAR

RATH B R P IES W E — SystemError. TEZ HIA T E & S8UA BIAK R T4
e IR s S N S (R AR KR NIDE 2@

PyObject *PyUnicode_FromFormatV (const char *format, va_list vargs)
BEME: #FHay3 A . BT EE ABL 4[] TPyUnicode_FromFormat () (BRGS0
PyObject *PyUnicode_FromObject (PyObject *obj)

B #eg 7 A BT ROE ABL QA BT Unicode F-JS B[ SE 5145 D1 ki i) EL5Z Unicode
K4, MR obj B %5 — AN E5E Unicode %5 (AR T-2R8L) , W [a]—AN 7 A48 0] 1% 6 52 i strong

reference,

3ft Unicode 5 H: 728544 5380 TypeError,

130

Chapter 8. &M HRE



The Python/C API, Z{ThR= 3.12.4

PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)
BwEME: #egil A . BT RE ABL FF— A EAMRIRS obj SN Unicode XFR .
bytes, bytearray MHAMT 7 K25 % KL L (1Y encoding KRS H errors [E SUAYHE R
AbPET7 . PIE IR NULL BIESE O ERIAE (TSN 5% 00 5 TR .
B HAX 4, {34 Unicode Xf%, #PRF-FEILE TypeError.
WA FE % APLAF R ] NULL. ] I 728 0 5208 084G 1) i [l 5 5 1
Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
& TIEE ABL B 3.7 . 1R[] Unicode X G5 YKL
Added in version 3.3.

Py_ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject *from, Py_ssize_t
from_start, Py_ssize_t how_many)

FF—> Unicode X 52 H 2458 UL BN 75— X5 BLeRES TR B A T2 6 3T X AE VT RERY
0L BB S| memepy () » FEHEBPRERE] -1 HRE—NE, FEFMRE LT R R B8 DU F4F
B,
Added in version 3.3.

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
FH—NFHETFRE . B fill_char 5 A unicode[start:start+length],
W fill_char (ER T AR RN TFERHE, BB WRFARA 1 ARG R TR .
RIB AW FEAECR, BCETE AR E -1 5 k— 5.
Added in version 3.3.

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)
& FRE ABL B 3.7 e, Fr—NFRHHABFER S FRRUAE PyUnicode_New () B,
1T Unicode “FAFHR B 2 @A RIS, HGZFAF RN REREL =, SO .
PR FCRRL A unicode J245 4 Unicode X4, REIZEARMA, I HXf G E v g% e tge (R
HA W —) .
Added in version 3.3.

Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)
& T HRE ABL B 3.7 A, NFAFHRBER— D FATF . ZRECRIAS A unicode J275 4 Unicode X4 H&R
FHUEE RS, XRF T PyUnicode READ_CHAR (), JGBEANXPATIEATERKE
Added in version 3.3.

PyObject *PyUnicode_Substring (PyObject *unicode, Py_ssize_t start, Py_ssize_t end)

BweME: #e95| A, BT RUE ABL & 3.7 iaAe. 1R[] unicode f)—A~TH, MTFAFRS] start ((335) 3|
FAFEG| end ORNIFE) . ALFFNERG| .

Added in version 3.3.

Py_UCS4 *PyUnicode_AsUCS4 (PyObject *unicode, Py_UCS4 *buffer, Py_ssize_t buflen, int copy_null)

& T HE ABL B 3.7 it Ki74F5 unicode $ D1 31—/~ UCS4 Geop X, A3E— N2 FAF, WRE
T copy_null ()i . HAESHHR ] NULL & — D54 (Frl224 buflen /NT unicode [P FERE, 1
W SystemError 55 ) . WINHHR ] buffer.

Added in version 3.3.

Py_UCS4 *PyUnicode_AsUCS4Copy (PyObject *unicode)

& THaE ABL B 3.7 iz, REEAFER unicode $5 VI BN PyMem_Malloc () 43BECHIHT UCS4 B X,
WEREHAT R, ¥R [E] NULL H 3% MemoryError. %[0 HYLEH KM 22— N FioMl 25 1Y
7o

Added in version 3.3.
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BESEEmBEX

2 HITTE S DI A A A T R AR R A R SR SOA
PyObject *PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t length, const char *errors)

B #ag sl A, B TR E ABL B 3.7 jrae. RIS 45 H#E Android fil VxWorks | fiff
UTF-8, £ HAh-F- & bW AE A 24 5 5 K A . SR IR AR A "strict” Al
"surrogateescape" (PEP 383)., U errors i NULL N BIS ] "strict" SRR,
str WA DA— 2 AR RARAN AT B i A 25 4

{#il PyUnicode_DecodeFSDefaultAndSize () DAfilesystem encoding and error handler JfEE
PR
I PR R 22 Python UTF-8 455X,

S0

The Py_DecodeLocale () R,

Added in version 3.3.

TE 3.7 A KRS R BT 22 surrogateescape §i BRAL BEEHE T 24 HilE 7 XA H%
7, {HXE Android FfB4h. FEZ BiIHASH, Py_DecodelLocale () ¥ T surrogateescape,
T 24 i 5 I A AS R T strict.

PyObject *PyUnicode_DecodeLocale (const char *str, const char *errors)
BEME: #ay5 8. B TEaE ABL B 3.7 it 2{ T PyUnicode_DecodeLocaleAndSize (),
HEfEH strien () RHEFRHKE,
Added in version 3.3.

PyObject *PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)

BwEE: #FHagil A. BT ABL B 3.7 paAe. 4ih% Unicode XF 4 7E Android £l VxWorks | {if
M UTE-8, TEH A& F A L5005 S K g i . R iR a8 a "strict” M
"surrogateescape" (PEP 383), #1%H errors 5 NULL N ZRAS 8860 ] "strict" §5iRATHES .
R E—~bytes X4, unicode NATLER A ZE F4F o

{fifflPyUnicode_EncodeFSDefault () ¥§FF4FERStE N filesystem encoding and error handler
1 BRI 305 22 Python UTF-8 £

W

U

Py_EncodeLocale () %K.

Added in version 3.3.

T8 3.7 AR KL WREIRAE 2 surrogateescape S IRALFRAHU I 24 HiTE 5 K gn 44
3, {B4E Android Ff4h. FEZ BIRAF, Py_EncodeLocale () ¥4 T surrogateescape,
M 24 HiE 5 DI R T strict.
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XHRGmIDIERX

i i filesystem encoding and error handler {f) 9g RS A fRFS R %L (PEP 383 fil PEP 529),

BAE SRR U2 il bytes, W4 "os " &4y, t£ APyUnicode FSConverter ()
VE e fe ek 4

int PyUnicode_FSConverter (PyObject *obj, void *result)

& T4 ABL ParseTuple 5 8%: D str W3 - HEHKRNE Z2H T os.PathLike #1 -
{fiflPyUnicode_EncodeFSDefault () #k bytes; bytes XTH WL AR H o result W50 K
PyBytesObject* FAGFHEH AT FH BRI

Added in version 3.1.
T 3.6 A KA AS T 3257 — A path-like object .,

BAESHURHTINI )R S 2 RS R str, W4 mos " #dleds, 18 APyUnicode FSbecoder () fE
L&
int PyUnicode_FSDecoder (PyObject *obj, void *result)

J& T HaE ABL ParseTuple 554fegs: Y bytes X4 - HIERIE Z2# 1 os.PathLike # HH]
BEFRE - i flPyUnicode_DecodeFSDefaultAndSize () ¥R str; str X REHFEH .
result Wh/R) PyUnicodeOb ject* HREFE AT PR .

Added in version 3.2.
TE 3.6 JAS K AR 23— A path-like object ,
PyObject *PyUnicode_DecodeFSDefaultAndSize (const char *str, Py_ssize_t size)
BEME: #ey 3R . & T EaE ABL i [ filesystem encoding and error handler fRRSF4FE .
WOR B MM N T K B MW KRR W F B,

HPyUnicode _DecodeLocaleAndSize ().

S0

The Py_DecodeLocale () R,

TE 3.6 JUA AR T PR R SU I A st ik X Ao 48R 472 25
PyObject *PyUnicode_DecodeFSDefault (const char *str)

BEMA: #Hag5 R . BT ABL i H filesystem encoding and error handler TS VAZS{HS5 B 745
$o

MR AR RKECH, W PyUnicode DecodeFSDefaultAndSize ().
TE 3.6 JRAS KA AR W BUAERFH FH S A A& S g itk X Ae bR 32 55,
PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)

BEME: #He95 B . BT RE ABL {fi [ filesystem encoding and error handler #gt%— Unicode %f42,
IHIBI bytes. HYEELER bytes AR LAY,

UARARTT ZE A B8 75 DRI A A% Ui 745 5, 3l PyUnicode_EncodeLocale ().

W

U

Py_EncodeLocale () K%,

Added in version 3.2.
TE 3.6 MUAS KA AR R BAERH B SUA 4 i Al Ak X Andh iz 472 %5,
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wchar_t £#F

TE ORI 6 B30 wehar_t:
PyObject *PyUnicode_FromWideChar (const wchar_t *wstr, Py_ssize_t size)

BEME: eyl A . BT EE ABL AL E I size 1) wehar_t ZEphi X wstr €] 78— Unicode X4 .

BN —1AER size FTRZRELLAE ] weslen O IR XK. RIGHPR R NULL,
Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *wstr, Py_ssize_t size)

J& T 4 5F ABL J§ Unicode T2 1N N E| wehar_t X wstr 1. BZ D size P> wehar_t

FAF (RAE T RAPAE I R B2 ST AT ) o ARIEFE DU wehar_t FAPHAE th AR —1.

2 wstr J NULL I, AR R 7 Al G4 45 R S (A N I TR unicode IWZS TR 11 size.

TERSER wehar_t* PRI BER A EATR MW RER 2. N Z ATk wehar_t* F4F

FR LSS (S A DAB A LR, BEAb, RS wohar_t SAFERA B S S TAF, AT

FAPRAE S RZEL C rRA—E 6l I BT -

wchar_t *PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)

B FRE ABIL g 3.7 pate. K Unicode X464 SEAAFER o i HE AT R R B A FAF S5 2 . ik
size NN NULL, WISB PR EE (R REZSTAF) BAR *size P EHEELER wehar_t
TR REE S TR, R FEHERZE C R E0h A B AT R 9T . W12R size 4 NULL - H.
wchar_t* FPAFERE S S FERNRS] & ValueError,

B R B Py Mem_New AYERIZ X (i PyMem _Free () RREE ). KA, WERE
NULL Jf H. *size $f& A E L. QR AFSELR BN 25| & MenoryError.

Added in version 3.2.

TE 3.7 fRAS K A AR T YN size 5 NULL H wchar_t* FAEREEESSFLN LT % ValueError,

Sl 2

fython FEHET—2HPA C JiE PACRIESA T I ) B An RS 2% . I X Lo m g2 12 T 3l i R 51 ol A0 42
i

41 API K#R#23Z encoding Fl errors (iS4, BATRA STEWNE str () FAFHRXIRAER T R4 S5
AR F AT .

Ff encoding & &y NULL ff il J ER A 48 8% K5 X B) UTE8. 3¢ fF & 48 ¥/ 1 Y 24 il
JlPyUnicode_FSConverter () 4t X 4. X B A6 N 3B Hl filesystem encoding and error han-
dler,

AR PR T3 errors U E O HAR P DA b NULL Rl i 4 i s a2 U B B 7 K. I e
I FRFD A BN\ SR A FE 2 strict” (&5 & ValueError),.

G AR AR R S A R 1o O T R B U 5T S IZ U G AR R 35 1) 225 A A SRAE SR

2 B Y AT 2%

PATR s iz B g i a1y APL:

PyObject *PyUnicode_Decode (const char *str, Py_ssize_t size, const char *encoding, const char *errors)
BwEE: #regil A EHTRUE ABL il RS L gm b T HR str 1) size AT A — Unicode %42,
encoding Fl errors RA 5 str () WE R RIZTESHFE RS L. ZAEH A ga #4558 Python
S e R AL . ARG RS AR T KT S R[] NULL.

PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)

BEME: #eh3l A . B TR ABL 4ifiG—4 Unicode X4 4445 5/ K Python S H X 42 3R ]
encoding Fll errors .45 55 Unicode encode () J¥EH R TESHHEIW & Lo B0 B9 g i /(i
i Python ZfRtt 28 MR A . WAL ES 5| & T 54 WER 8] NULL.
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UTF-8 4mfiRi52S

PATR /2 UTF-8 %if#has APL:
PyObject *PyUnicode_DecodeUTF8 (const char *str, Py_ssize_t size, const char *errors)

B A #ag 3l A . TR ABL i f# RS UTE-8 gR A3 i) =35 58 str B9 size D74 81 #—A>
Unicode XJ4. RIS EE & T 54 W M NULL,

PyObject *PyUnicode_DecodeUTF8Stateful (const char *str, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)

B oW A #oey 3l A, B TE s ABL R consumed A NULL, W 47 A 2K )
FPyUnicode_DecodeUTFS8 (). & consumed A~k NULL, WK R M A 5E% UTF-8 F
JFANREABEI R B 1R . X BTN SRS I HE RS 0 1 BCRAAAEAE consumed H

PyObject *PyUnicode_AsUTF8String (PyObject *unicode)

BEME: #ag5 A . B TR ABL i ] UTF-8 45t Unicode X4 I 1545 5 AE A Python 7 EE X4
IR IA] . EERAL T N strict” . AR GR RIS AR5 | & T S8 WK [F] NULL,

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)

B T HUE ABL B 3.10 paoAe. R[]l —/ i) Unicode X421 UTF-8 i % 1641, HRE %
BARR RN (PAFATHERLL) AFAETE size o size ZEUAT VAN NULL; FEILHE L FEIRITR DA S
Wekefil . R ZE IXEGR S BRI — NN T (RMUETE size 1), ToIE R A AAEAEATHAD
2 L.

TERAEFERTEOLR, KRR ] NULL P38 — T A A7 size fE.

BCH A7 Unicode %112 () UTF-8 S0 lEat, I ELIGSEII I HHE L 0 A7 K 6
T RSN . E0VIC s Uniode At ARG RSO HIRI E0
eSS

Added in version 3.3.
JE 3.7 WRAS KA R ZBBIAEZ const char * A& char *,
e 3.10 HUA KA A : SRR IO 2 1% APT B4R o
const char *PyUnicode_AsUTF8 (PyObject *unicode)
KT PyUnicode AsUTF8AndSize (), {HASTEAER/IME.
Added in version 3.3.
YE 3.7 A RAEASTE: ik A2RBUIAE /& const char * [l AJ& char *,

UTF-32 4Rfzt028

PAF 52 UTF-32 4hfifhides APL
PyObject *PyUnicode_DecodeUTF32 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

BEE: #rag sl A, BT ROE ABL M UTFE-32 45 A5 1) 2% i X B RS size A5 I3 [m]AH B 1
Unicode %14, errors (W AH NULL) 5 X T EHRAFET . BRA N strict”,

2R byteorder N >F) NULL ,  fERS #8555 FH 45 28 1) 7719 3 304 T A

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

WK *byteorder AE, HA AR HIPYA T 51 FFARic (BOM), WIS U Ji% 7
TP H BOM FEA S Hi#5 DL LR Unicode FAFHR . WISk *byteorder Jy -1 8 1, WFHF
PRIC s DB i o

TESERUR , *byteorder YEAER NAHRIIA FEBR I 24 BT 455«
AL byteorder g NULL, SARFSHHE T AN
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AR AR AR5 & T SR R[] NULL.
PyObject *PyUnicode_DecodeUTF32Stateful (const char *str, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)

#/ow A FHoey 3 R, B T & ABL W B consumed f)  NULL,
T N 2 Il TFPryUnicode_DecodeUTF32()., Wl B consumed A A  NULL,
WPyUnicode_DecodeUTF32Stateful () ¥ AN K B M A 52 8 UTF-32 =5 )% %) (1%
ii&ﬁﬂ?ﬁlﬂ@%%) AR R . X BT RN P ES H ELE B AR AS ) =  BCRIA A TE consumed

PyObject *PyUnicode_AsUTF32String (PyObject *unicode)

BwEME: #ag5I M. BT AUE ABL IR [EE ] UTF-32 4% XAHL 15 P9 Python S dR. 57717
R JE DL BOM FRigHT sk HERALTE )2 strict”, ISR B #55] % T 54 MR [F] NULL,

UTF-16 YRfZt02E

PAF 72 UTF-16 4fi#iddsi) APL
PyObject *PyUnicode_DecodeUTF16 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

BE i #rag sl A . BT RC ABL M UTF-16 2 fil 1) 2% o X B8 f# A size 7745 IF 3R B AH B 1
Unicode %}4:, errors (WIRANR NULL) € X TR, BRI\ N strict”,

U byteorder An>h) NULL, fRGgRF68 FH 25 5 ) 7730 e i g :

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

W *byteorder HFE, HEABIRHHEIFNFT AT FFRIC (BOM), NIRRT
551 H BOM K5 A 2945 DL #1255 Unicode FAFHRH . W *byteorder 2 -1 3% 1, W57
FRiCeHs DL (e \ufeff o \ufffe ¥4,

TESEUG, *byteorder ¥FTEM A A BB L HI 737 7.

R byteorder Jhy NULL, #if i #sR FH ASHLF A5 )7 -

AR GRS AS S | & T FE R M) NULL,

PyObject *PyUnicode_DecodeUTF16Stateful (const char *str, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)

#ow fn: #oay 31 R, &/ TR OE ABL Ml R comsumed y  NULL, M
T N 2 Il TFPyUnicode_DecodeUTFi16()., Wl H  consumed A A  NULL,
WPpyUnicode_DecodeUTFl6Staterful () ¥ A K B MW A 5% 8 UTF-16 =37 %4 (WK
WA FECA ST RRAXS) MR XS FI R ARSI H SRR i 1 B A
JE consumed H1,

PyObject *PyUnicode_AsUTF16String (PyObject *unicode)

BEE: #agFl M. BT IE ABL R EIE ] UTF-16 il ks XA 5 F Y Python 5 eR . 5y
ERRF B2 A BOM ARICTT Sk o B ERAR BT AN strict”. MR MRS 2751 & 1 57 H IR [0 NULL,
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UTF-7 4mfR152%

PATR 2 UTF-7 %if#fa% APL:
PyObject *PyUnicode_DecodeUTF 7 (const char *str, Py_ssize_t size, const char *errors)

BEE: #ag 5| Ao BT RE ABL il RS UTF-7 4565 095245 5 str 11 size D556 3 —A4> Unicode
5. WERGAFIS AR5 & T S5 WER [A] NULL.

PyObject *PyUnicode_DecodeUTF7Stateful (const char *str, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)

B oW A #oey 3l A, B TE s ABL R consumed A NULL, W 47 A 2K )
FPyUnicode_DecodeUTF7 (). W3R consumed K NULL, WK B # A 5¢ % UTF-7 base-
64 TR PG R H R X BE AT 2 RS T HL O R RS B T BOR AT B FE consumed
W,

Unicode-Escape 4gfZt52%

PATF /2" Unicode Escape” # fiftfith ¢ ) APL
PyObject *PyUnicode_DecodeUnicodeEscape (const char *str, Py_ssize_t size, const char *errors)

BEE: #a951 A . BT iE ABL Ml f# Y Unicode-Escape 4 i )75 ER str 1 size A~ i B —
/> Unicode X4, USRS fA#ISER51 % T 54 Wik [v] NULL,

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)

BwEME: #ray 3l A . & T HUE ABL ffi ] Unicode-Escape Zft Unicode X 5 H- R &5 54 717 Bk 52
IR, B RACER T AR strict” . AR Gm RS g 51 & T 58 WAFR [F] NULL,

Raw-Unicode-Escape “mfifi02S

PAF 2 "Raw Unicode Escape” 4 fiftig #5117 APL:

PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *str, Py_ssize_t size, const char *errors)
mEME: #Fay 3l A . BT EaE ABL @ RS Raw-Unicode-Escape 4 i85 7 5 str (1Y size T4
fd—A> Unicode %52 QIRIufFD RS K T 54 MR M NULL,

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)

B #FHag3l A. & FFaE ABL ffi | Raw-Unicode-Escape %ifih Unicode %4 4545 SAE Jy 47
ERRT SR AL B RALBE T A strict” . QRIS SR | A T S WKF & 18] NUL L,

Latin-1 4zfiR65 328

DLF S Latin-1 4ARAD45HY APL: Latin-1 %7 256 4~ Unicode 2 {37 L4510 55 25 40 2 10 18) 133232 i iy
L
PyObject *PyUnicode_DecodeLatinl (const char *str, Py_ssize_t size, const char *errors)
B #reY 5| A . & T RUE ABL i@ RS Latin-1 g i 775 str (1) size 154 —4> Unicode
MG MR AT A T 5 R 8] NULL.
PyObject *PyUnicode_AsLatinlString (PyObject *unicode)

BwE A #e95l A . BT R ABL ffi ] Latin-1 45fi% Unicode X423/ 45 HAE A Python F7HR X4
B EERAL RO strict” . MRS ER 5| & T S8 WPRHE B NULL.
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ASCI| 402

PATF 42 ASCII 4 fi il 281 APL, 457 7 i ASCILSde . ALAr] HoAt 2 10 ) BCH BT -5 B0 102

PyObject *PyUnicode_DecodeASCII (const char *str, Py_ssize_t size, const char *errors)
BEME: #a9 51 A . BT EE ABL @I RS ASCI g it Y717 H str 1) size >4 81 i#—1> Unicode
R ARG AR5 K T R R M) NULL.

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)

BEME: FHag5 A . BT EaE ABL {#i ] ASCII 4gf% Unicode X5 H- ¥ 45 Ak Python F5 HE X 4
R[] FERAL BT R strict” . Q1SR GRMRIL AN | & T S IR [A] NULL,

TR G AR G 2%

I G RS 2 O ARk 2 ACHE T8 T 9 F SR SEEIVE Z2 R TRI) dm i g (1 FLiX SEPr Bl 2 B H67E encodings
A I RER AR E SR RS 2 O SE B ) o U AR R 2 (o FH LSS SR S RS RN AR IS 24 o T B AR P AL e S
LRy __getitem () MREFHEEI; FHLAIFY W] AT,

PATR 2 W i i 4 1) APL:
PyObject *PyUnicode_DecodeCharmap (const char *str, Py_ssize_f length, PyObject *mapping, const char
*errors)
BEME: #FHeg71R . BT RUE ABL I 45 € 1) mapping X SRS C i 15 str 1) size 5
A E— Unicode X4 QRS AR AST % T 57 MR 0] NULL,

W2 mapping 2 NULL, WPFFH] Latin-1 2%, 50 mapping oAU FATRAE (0 2 255
FEl N AYEE%) 3] Unicode SFAF R LS. BEEL CREPIAREA Unicode f417) B None. RBLEGHIIEL
T - X B2 LookupError, PAKWWUE] None i%idi, OxFFFE 8 '\ufffe’,
RN AR E SCHY B I O A -

PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
A A7 . TR ABL %47 i) mapping AH4U4T Unicode XEGIFFGEILIE -4 e
X aRE]. EERAL T A strict”. AR ARG AR T A T 5 MR IR 9] NULL.
mapping X GLUAJFRS HEAY Unicode A RIS 2 Py X4 0 5 255 JEHE NI HEEEL None . RIS
WA AL (K 52X LookupError YHE) PARMUGTE] None MBI A R e SCIILST”
H- PR -

DU SRR 0 RS 28 API 2245 Unicode WL} 2 Unicode.

PyObject *PyUnicode_Translate (PyObject *unicode, PyObject *table, const char *errors)
Bl #agil A BT RUE ABL @I AT RS AT R [ £5 2R Unicode 342, Ul
R AR5 % 1 S H R ] NULL,
FAFWLE R B4 Unicode A (IR A 31 B2 %Y Unicode {25 None GRHM BRAH R A7 1F) .
e R N T fe it __getitem () #1; FUMAMFIIY L. R FAFH A (FF 52
LookupError M) RRFF AL HIERERE DL
errors BA T 9wl as Al 5 5 Lo BT DAY NULL Fon il BRIA R B DAk B 0.
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Windows by MBCS 4f2152%

PR & MBCS Ziffff ) APL. H i {104 Windows Hm] (i /] Win32 MBCS Feftli A 5L BLE e .
LR MBCS (5 DBCS) @—%4uiigX, mIEHA 4. Hirgmidtg2 iz o asrilas
R P e X
PyObject *PyUnicode_DecodeMBCS (const char *str, Py_ssize_t size, const char *errors)
BEME: #Fey5| B . BT EE ABL on Windows § 3.7 #eAL. i@ LS MBCS g5 )5 R str 1) size
AFATAN 4 Unicode X4, WK GRMRIDAS 5] & T 54 MR 8] NULL.
PyObject *PyUnicode_DecodeMBCSStateful (const char *str, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)

R e fE: #H ey 3l A, B TR E ABL on Windows § 3.7 # #. W R consumed K
NULL, W 47 & 2§ Yl FPyUnicode_DecodeMBCS (), Hf B consumed A fj NULL,
M PyUnicode DecodeMBCSStateful () ¥/ & flHL K B A 52 8 54 3 H B W i il 5
TR AFETE consumed Hr

PyObject *PyUnicode_AsMBCSString (PyObject *unicode)

BEME: #eg5 A . BT ABIL on Windows & 3.7 weiz. fii il MBCS 4@t Unicode Y52 74545 51
VB2 Python ST ER A Gk 0] o B ERAL By Ay strict” . MR MRS 5 1 A T 59 WIRFI2 [B] NULL,

PyObject *PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)

BEME: #a95| A . J&TFHaE ABLon Windows @ 3.7 paie. (#F45 E Y AURS 45 % Unicode %4
iR [a]—A> Python FHTHI NG . WIRARMAAGART| A T 55 MR [ NULL. {1 cp_ace AU TR
MBCS fi#fih#5 .

Added in version 3.3.

FiEFrE(L
HiESELER
DA API A UL A Unicode AN F (FEIAH T THRIENF/5E) FHIEILIE 4 ) Unicode
X G R
UAR B A SR E AR R 0] NULL 5 -1,
PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)
BwEME: #Heg7l A . BT RUE ABL BHEMA PRS2 — B Unicode FAFER .

PyObject *PyUnicode_Split (PyObject *unicode, PyObject *sep, Py_ssize_t maxsplit)
B #eg5lA. & TRE ABL #rr— DT ERAGE]—4> Unicode FAFHRIYSIEL . WIR sep
NULL, JPRFARIEZSHERIT Il 1A A7 0, REARIEHE E 2 A kYR 7. 2P0 0k
maxsplit. QA TUE, WA RS . 5N UL YIR .
PyObject *PyUnicode_Splitlines (PyObject *unicode, int keepends)
BEME: #ey51 A BT RUE ABL ARIETAFKEYFS Unicode FAFHR , & [1]—> Unicode 17 HR (1)
§|F. CRLF KA —AI3474F o W keepends 29 0, WIAT /M BT A IGAESTR 7475
PyObject *PyUnicode_Join (PyObject *separator, PyObject *seq)
BEME: #9531 A . BT HaE ABL i J] 45 58 1) separator & — AN F4FER 5 FH: 1R [0 45 5 Unicode

FAFH
Py_ssize_t PyUnicode_Tailmatch (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int
direction)
% FRaor ABL HIIR substr 7545 8 13 3 (direction == —1 FR IS VCHL, direction == 1 IR JF 24 VLHLD)

5 unicode[start:end] MPEENERE 1, FHWERE 0, A0 A4 IRMERE -1,
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Py_ssize_t PyUnicode_Find (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int
direction)

& T Fa5E ABL & [ i i 45 %€ 1Y direction (direction == 1 FEREI MR, direction == -1 TR G MER)
B} substr ¥ unicode [start :end] HEURIBIPAE .. REME A E NIRRT S HR -1 F
NARIREIICEL, -2 WFRRAAE TP E T 75

Py_ssize_t PyUnicode_FindChar (PyObject *unicode, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int
direction)

J& T FasE ABL § 3.7 pee. IR [\l 45 5219 direction (direction == 1 FaRH AR, direction == -1 3
NG R) B 4T ch 78 unicode [start:end] PEH I E . REVE A E DL RG]
T N -1 FORKIBILHD, -2 WFRR KA RE T 2.

Added in version 3.3.
1 3.7 WA K LR AR T A start Fil end HJH%E R 5 unicode [start :end] EIWITH.

Py_ssize_t PyUnicode_Count (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end)

% F i ABL 3R] substr #£ unicode [start:end] FNEZ HBIAGREL. AN %K A AR R [
_10

PyObject *PyUnicode_Replace (PyObject *unicode, PyObject *substr, PyObject *replstr, Py_ssize_t
maxcount)

BEME: #ey 5 A . & TETE ABL 5 unicode W substr 30K replstr 2% maxcount YR 1% 8] 45 5
Unicode %1%, maxcount == -1 FRETE: .

int PyUnicode_Compare (PyObject *left, PyObject *right)
B T AEE ABL P TATERIFIR I -1, 0, L 3 BIFm/NF L S TFHIRT
SRR BT RGN ] -1, PBER 48 PyErr_Occurred () KA.

int PyUnicode_CompareWithASCIIString (PyObject *unicode, const char *string)
% T i ABL $f Unicode Xf 4 unicode 5 string 47 LR IRl -1, 0, 1 A HIRR/NTF . ETHI
JCF o S SUE A ASCIL SIS F/RFER (UL AT RE 6 Al ASCIL 50 ML B e S
1SO-8859-1 #fith i He A2 .
PR LT KRH
PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Befa: #a951 8. BT EUE ABL XTI Unicode 545 53 AT & HUBHF IR Bl AR EZ —
* NULL I F51 % 7 i fE o
e Py True 8{Py_False T WIh5e i LB 1 i
* Py_NotImplemented T2 & A FIHIH I
" HERY op {HA Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, flPy_LE,
PyObject *PyUnicode_Format (PyObject *format, PyObject *args)
BwEMA: #ag 51 R . BT IEE ABL AR format FI args R [l —ASE ) FAFER RS X4 T format

Q

% args.
int PyUnicode_Contains (PyObject *unicode, PyObject *substr)
& T HE ABL K8 substr 27540 1 unicode I HH Bk [ FLE B B -
substr AL 25T il 5% — > BT E Unicode F4FH3 o AR A AL FHR IR [A] -1
void PyUnicode_InternInPlace (PyObject **p_unicode)

& T hsE ABL JEHBNERMESEL *p_unicode. %S — 147 Python Unicode P47 H X4

W RE AR hE . ASREATAES *p_unicode MIRIMNEALFATH, WIFFHBCN *p_unicode

CRE TR TH 7 47 £ 19 5 | 5 38 22— A4~ 98 1] A AL 5 457 53 X R Wstrong reference), 75 W KF LR £5

*p_unicode AZEIRF I N EAL GBr il — A strong reference). (EIFHM: BRI RNER LT

Eg%ﬁﬁﬂ%ﬁt@%ﬂ%ﬁﬁﬂﬂﬂﬁ?é% P HACHARAETA I Z AEs C A X R IR A AR 2 )5
E.)
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PyObject *PyUnicode_InternFromString (const char *str)

RS ) B #H o845 31 M. & TEOE ABIL PyUnicode_ FromString ()
MPyUnicode_InternInPlace () WIH & EANE, BB —AE WAL A H Unicode F 47 & X}
%, S EA HEER A NIRRT R (A7) 5.

8.3.4 LMK

type PyTupleObject
XAPyobject TRAMAFK—4 Python H)TCAHXNSR .
PyTypeObject PyTuple_Type
B THUE ABL PyTypeobject M5B —1 Python Ju4126%4, X5 Python JZ[HiHY tuple ZA]
LR 38
int PyTuple_Check (PyObject *p)
MR p 2 —A> tuple Xf R EF tuple ZRALR T RAUYSLBIMLR M B . HEREUR 22 BT .
int PyTuple_CheckExact (PyObject *p)
MR p 22— tuple WG MEAZ tuple ZERURY TR SLOINR MBS . R LR 2 2 T .
PyObject *PyTuple_New (Py_ssize_t len)
Bl #eg3A. BTRUE ABL BENRHR R — TR TTER g, KEEN len, RGN IR NULL,
PyObject *PyTuple_Pack (Py_ssize_tn, ...)

B Byl . & TRE ABL BN Rl — AN E X R, KA R no, RIS IR [F]
NULL, JCZLE ¥ 4L 481 Python XF 5155 n 4~ C 2%, PyTuple_Pack(2, a, b) #l
Py_BuildValue (" (00)", a, b) H%.

Py_ssize_t PyTuple_Size (PyObject *p)
& T 1EE ABL SRR CAHX R pHeER, IR EIZITHBI RN,
Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
RETCH p VNN, B HE NULL F HAg ) — A Jedl; A IATHT A A
PyObject *PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
BEME: AN FIR . BT EUE ABL IR p friE A IC 2T pos AEAIXS G . A2R pos Sy A fEEL
IR, WERF NULL HEE—4 IndexError FH .
RS @M TTH p AR (WU & RAERRAXS p (5 I A 2l i)« B3R Hsrong
reference, iE{§iflPy_NewRef (PyTuple GetItem(...)) B{PySequence_GetItem().
PyObject *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: EAEIA. B TFPyTuple_GetItem(), HBAKMEESEL.
PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
RwEME: #ag5I R . BT RE ABLIRIE p Frfg IR TTHRY M low B high WY1 R, BCETE R IK IR
i NULL. X% Python &ikl p [low:high], AFFMITTHRREHITRS]
int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

% T FoE ABL 1E p #8101 JCALI) pos BL B ARG o W51 H o IR 05 QiR pos #A, W)
WRE -1, FHhH— IndexError JB#.

ik
IS “oi X o 51N, FFEFRTCH P CAEZ AL E R 2 H 51 .
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void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
KT pPyTuple_setitem(), HAMATHBAGE, HHMIX R =R FHHICLL.

ik

XNEHES G —A %o W51 H, B, A5PyTuple SetItem() AN, B REEFX}
AT B IR KE | 5 STl AT pos 157 B HIALAT5 | FH ARG -

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)

LA TR RN newsize KR TCAIRI B L . oA TCAL A A AT 2R, T AU TE
XFGACH A5, A NZEHE. AR SIS AR B3 U, 5260 .
TEHTERJG SR K EGN . CERERMRIATAIFE— D Hocd, Ramai. MR
[\ 0 o Z AU A BABE *p BISSRERF- 518 T ML eR B BTAO(EAH ). SISRER e T o 51 RO
4, WEIRE *p FRecisse. R, &Ml -1, ff *p BE N NULL, 5|k MemoryError miz

SystemError,

8.3.5 LEHFFFIXTR

LR PBIX GRS T namedtuple () (i C X, HI—AFs, HAiga& H 0l A @Iy . %
BIRESHFA, ARE Fedb BB E Y 25 751 26 2L

PyTypeObject *PyStructSequence_NewType (PyStructSequence_Desc *desc)

BwEME: #e7lR. BT RE ABL MR dese i EHREIE— M FAIKAL, IR g, w]
VM PyStruct Sequence_New () Bl 45 BT 1) SE 45 .

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
M desc IR AL LS H 7 51 2R 2 type o
int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
Y PyStructSequence_InitType F[F, HAEEINIRE 0, KU RE -1 .
Added in version 3.4.
type PyStructSequence_Desc
B THRUE ABL (B3AAMRR) . & BaIEMETH Y 7R B ITE A
const char *name
GER PP B A4 K -
const char *doc
$5 ) U SRS A H B 4R B A NULL SRR 200
PyStructSequence_Field *£ields
f& WA NULL Z5RABA RS, SBAHO S LR TR .
intn_in_sequence
Python i o] LAY 7= B (AR JifEoca) .
type PyStructSequence_Field
BT HUE ABL (S3AARR) - MRS — 5B I T8175) 2 Al Ay, &
W F BRI ZRBVE R PyObject*, PyStructSequence_Desc ffields AP RIRTG|E
T RGBS T R AN B
const char *name

FEIAFRE NULL RRERE M FBAIER, W hPyStructSequence_UnnamedField
MR AR A2 RS

const char *doec

FBOUR AR B NULL FR44 0 o
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const char *const PyStruct Sequence_UnnamedField
B THUE ABL B 3.11 maAe. FBAMRRERH AR R G 24 RS
T 3.9 MUA KA TE: XK M char * TP,
PyObject *PyStructSequence_New (PyTypeObject *type)
B A # oy 5 M. B TR oE ABL B B onpe By SC OB, % oS¢ Bl @ M
M PystructSequence NewType () fl#.
PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
BEME: EAF]A .. BT FaE ABL Return the object at position pos in the struct sequence pointed to by
p. No bounds checking is performed.
PyObject *PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: G5 . Macro equivalent of PyStruct Sequence_GetItem().
void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

% T HaE ABL 4581751 p RG] pos I F B B M oo HPyTuple SET _ITEM() —FE, E
Rz AT AR S

ik
AR I TR o f—ANEIH

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)

Similar to Py St ruct Sequence_SetItem (), butimplemented as a static inlined function.

ik
XAREEL G TR o I

8.3.6 FIRIK

type PyListObject
XA C KA Pyobject BT HBMFE—1 Python 5| RX 5.
PyTypeObject PyList_Type

& FRE ABL XN E TPy Typeobject 3 Python 51| 2B . £ Python JZ2 i A2 A
list jfa—/h5e,

int PyList_Check (PyObject *p)

R p @ —A list W GRElE list EAURY TR SLPINR M B . R BUE 2 2 T .
int PyList_CheckExact (PyObject *p)

R p J—A> list RRAENZ list AU T2RAU SN NLR B B . IR U 2 2 BT .
PyObject *PyList_New (Py_ssize_t len)

BEME: #ag5I A . & T RUE ABL IR B — KR len HHTHIE, RIIRIEE] NULL,

Ik

Yo len KT Z W, #R B W5 2% 20 H Bk R NULL, B AR A BEH KL C &
Pysequence_SetTtem() WP APl 5iE H C BEPyList_SetItem () AW H &
ERE SRS Python AL A FFHX X4 .
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Py_ssize_t PyList_Size (PyObject *list)
& T HE ABL a8 list "PAIFX RIS XFETAEIIRIRIA len (1ist) .
Py_ssize_t PyList_GET_SIZE (PyObject *list)
KT ryList_Size (), {HRAWHERMN.
PyObject *PyList_GetItem (PyOb/ect *list, Py_ssize_t index)
BEE: A5 A . BT FE ABL Return the object at position index in the list pointed to by lisz. The
position must be non-negative; indexing from the end of the list is not supported. If index is out of bounds (<0
or >=len(list)), return NULL and set an IndexError exception.
PyObject *PyList_GET_ITEM (PyObject *list, Py_ssize_t 1)
Bl AR . KT PyList_GetItem(), {HR2AHHHRALIN .
int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
& T 1€ ABL Hﬁ']%*f%%’ljﬂ index WIRVLA item . JREIIFIR ] 00 Q2R index i Hi 70 I W3R [A] -

Hi%E IndexError 5%,

ik
B S " — X} item 95 H-ZF—DXIFR T Z A E EREA K H BT

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)

AR REIRA Py List_SetTtem (). JXIH R THER Z BIA WA AL E AT
HE.

ik

ZES “E” — PR item W5, {H5PyList_SetItem () AEIEE & EFXHMEMHE
Bl OS5 e list 16 i R E OG0 AR B

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)
& T hesE ABL K525 H item H AR list K55 index Z BIRIOLE . WIERIMIRFRE] 05 AIRA K
IhGERE] -1 HFiRE— %%, 4T list.insert (index, item).

int PyList_Append (PyObject *list, PyObject *item)
& T HaE ABL KEXFGR item G INBN 5K list )RR o QR BEENRFRIE] 05 RIS R Wk 8] -1 Fik
B—TRE. 4T list.append(item),

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
BeEfa: #agil M. BT EE ABL )i o] —AXFRINH, A list B AT low FI high Z R R4 .
WA BEINGR ] NULL 308 R4 . H24T list [low:highl . NZEMINERBIITRE].

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)
& TR g ABL ¥ list 24 low 5 high 2 [/ %k itemlist N . FH24T list [low:high]
= itemlist. itemlist TPAN NULL, FoRMUEA 250K (MERYI) . MSIERI 0, KIS
RE -1, KRS R B IATERT]

int PyList_Sort (PyObject *list)
& FHE ABL X list it 4% H EAT IR HHE Y o ISR [E] 0, R IR o XEEMT list.
sort ().

int PyList_Reverse (PyObject >*‘list)
& FHaE ABL X} list )45 H EAT M SO . RPN aR ] O, SR IR o XEEMNT list.
reverse (),

PyObject *PyList_AsTuple (PyObject *list)

BEME: Feg il A B TEUE ABL R Bl —NEri on AR g, Kb s N FMT
tuple (list),
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8.4 FIAMR
8.4.1 FHIUR

type PyDictObject
XApPyobject [ TAAEK > Python “FHLXF 5.
PyTypeObject PyDict_Type

% F FaE ABL Python ‘P RIR APy Typeobject BJSEHl, iX5 Python ZTHIHY dict A
POE"

int PyDict_Check (PyObject *p)

MR p @ —A> dict MR ECE dict 840 5 FE AR S R B B . IR EUE 2 2 AT .
int PyDict_CheckExact (PyObject *p)

WA p 22—~ dict MZEAIE dict 2RI FRUF L NGR U EAE . IR E0E 2 2 AT -
PyObject *PyDict_New ()

BEME: #ag 7R, BT RUE ABL IRl— MRS, R [E] NULL,
PyObject *PyDictProxy_New (PyObject *mapping)

B EMA: %‘fréﬁf}’liﬂ & T RiE ABL iR[1] types.MappingProxyType X5, M T afilifT H AT
LT . JE T AL IE AR I SRS SRR A

void PyDict_Clear (PyObject *p)
& T HUE ABL 25 B 7 L I A SEAEN

int PyDict_Contains (PyObject *p, PyObject *key)
& THE ABL B3 key R STEF M p rho WER key VEIE b p (5E—30, Tz ME 1, {50 E o
. R -1 FR . X% T Python Fikat key in p.

PyObject *PyDict_Copy (PyObject *p)
BEME: #eg A BT RUE ABL IRES p A0Sk R BEED 1B

int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
& FHAE ABL ] key fF N 845 val 18 A5 M po key Wi yhashable; 1R GE, WKF5] %
TypeError. WINRHER 0, JMIHEN 1. JLBHL T & I val 1951 .

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
& T Fa5E ABL X 5pPyDict_SetItem () fH[E], 1H key B35 E N const char* UTF-8 4gid )T
’$a ﬁlﬁzi% PYObjeCt*o

int PyDict_DelItem (PyObject *p, PyObject *key)
& T HUE ABL MR L p i key (25 H o key Wbl g hashable; ﬁHS’ETzE, UA%’IZvi TypeError.
ISR IH key, MAT|% KevError. WIBHRME 0 8% KINHHE

int PyDict_DelItemString (PyObject *p, const char *key)
J& T fasiE ABL X 5PyDict_Delltem() #[A], 1B key g5~ const char* UTF-8 4sh5 5=
i, AR PyObject*,

PyObject *PyDict_GetItem (PyObject *p, PyObject *key)

BEME: EA895] A . B TFa%E ABL Return the object from dictionary p which has a key key. Return
NULL if the key key is not present, but without setting an exception.

/I
WM _hash__ () Fl _eq () JF¥kB K4 M 5 E R 905 B Z 0. 2k

HPyDict_GetItemwithError () BR%L.
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TE 3.10 JUA K A A S FEABRAFGIL B DT L APT 8 A s IR R Mg feie . BAE A e

o
PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)
BEME: AR . BT HRUE ABL PyDict_GetItem() AR, EARXGMORE . HRHE KL

IPRFIR [ NULL Jf HCE— D58 . AR A NLE B NULL #HT\ﬁuﬁéﬁ*ﬁ%ﬂ
PyObject *PyDict_GetItemString (PyObject *p, const char *key)

BEME: AT A . B TRE ABL X 5PyDict_GetItem() —#, {H key ;21— const
char* UTF-8 g0y 8i k38 €/, WA Pyobject*,

ik

TEVH __hash__ () Ml __eq () K ¥EBT B & 7 2 I B str X7 4 0 H & 4 W
LB B b A MR, 7 FiPyDict_GetItemWithError () BEIHMWH K H B
WJPyUnicode_FromString () key.

PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)

BEEE: B9 F] A . iXER Python 2 dict . setdefault () —FE. WA key 77, BRI
TEF L p HE XY (M. WSREARIEAE, B2 HUHE defaultob) —fﬂﬁ/\# 8] defaultobj . XA PR%L
W key WM A BREC—IR, TSR FEA HRAE AR 30T B E .

Added in version 3.4.
PyObject *PyDict_Items (PyObject *p)

BeME: #Ha951 A . BT RUE ABL R — M A I Py ListObject.
PyObject *PyDict_Keys (PyObject *p)

BeME: #a951 A . BT RUE ABL R — ML BT i (keys) I PyListObject.,
PyObject *PyDict_Values (PyObject *p)

BeME: #a951 A . & TRUE ABL R[]l — L& P B (values) ) PyListObject.,
Py_ssize_t PyDict_Size (PyObject *p)

& T HUE ABL RPN AL, 6T p (] Len (p)
int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)

B TRUE ABL BT p BT AN . A5 — R R BOT i (U2 T, i ppos TS|
W Py_ssize_t WFHAIIGAN 05 ik eR LR N 7 UL P RS SR X R Bl 1(E, — EUFTAT SRS
AR e SRR [l R AEL. JEZ pkey T pvalue [ 2445710 PyObject* ARfE, “EATRFI Bl 4F4
FMERIE S, Bt n] PASY NULL, S BRI ARG | ISR . ppos TEIEAUIHI A W%
W ERERR WA I R R s i, O Bl T AR Mmnn It RS BTN ek

GpE

PyObject *key, *value;
Py_ssize_t pos = 0;

J

m

while (PyDict_Next (self->dict, s&pos, &key, &value)) {
/* do something interesting with the values... */

}

L J

FH p ANV AZAEE P ) A AR O o R T, SO R e, EAURTRES S
KA. BIn:

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
(8 N30
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(B L)

long i = PyLong_AsLong(value);

if (i == -1 && PyErr_Occurred()) A
return -1;

}

PyObject *o = PyLong_FromLong (i + 1);

if (o == NULL)
return -1;

if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (0) ;
return -1;

}

Py_DECREF (o) ;

}

L J

int PyDict_Merge (PyObject *a, PyObject *b, int override)
B FAE ABL XTSRS b AT, RESEEA SIS F M a0 b FTPAR — 5L, BUEAT SC
¥jPyMapping Keys () MlPyObject_GetItem() N4 . IR override N EAH, NWIANSRAE b
FENFE BN @ EAAERIAR LY SR B, 73 WIARAE a v o AR R G B2 DU R T8 B
XFo MR 0 B Y5 K R E -1,

int PyDict_Update (PyObject *a, PyObject *b)
& ThiE ABL X5 C 1) PyDict_Merge(a, b, 1) —#f, WKL T Python H 1y a.
update (b) , ZHIAET PyDict_Update () T8 “ASHA keys” J@IER A 2 [05B ] 1% AL 2
FER PS4 IR A] O B 245 ] A S ik [l -1

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq?2, int override)
& T H0E ABL HF seq2 "PHYBEEX SR EGTF 2 T a. seq2 AU HERBEN 2 B AEBEERHY
TCRIYANEARSR . MAAEFERIBEINT, AR override FUH N )5 B BENE o 24 i Zhif &[] O
BE 45 KR IE -1, SR Python (GRS GRIEMERRAM) -

def PyDict_MergeFromSeqg?2 (a, seqg2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = value

int PyDict_AddWatcher (PyDict_WatchCallback callback)
TEF I EYEN callback KAk watcher o 32 WA R IE TR REEL id, 1ER KRR PyDict_Watch ()
IHEERE T . R BT R (Leanie 08 v] ] watcher ID) , 3R [1] -1 Jf Hi% B HH .
Added in version 3.12.

int PyDict_ClearWatcher (int watcher_id)
WM ZHIMPyDict_Addwatcher () IREH) watcher_id FThRiRR) watcher, FEBHRE] 0, Hi4H
(a4 25 2 1 watcher_id AAEAME) R -1,
Added in version 3.12.

int PyDict_Watch (int watcher_id, PyObject *dict)
P diet Rl HCII . W PyDict_Addwatcher () 240 watcher_id %t 1.1 [R1WRAAE dict %
B BSORE AR A . IR O, SRR E] -1,
Added in version 3.12.

int PyDict_Unwatch (int watcher_id, PyObject *dict)
FFF L dicr R AT . PyDict_Addwatcher () $4L watcher_id X N 11 [ TE dict %
BRI R A TR A o IR IAE I 2 BT A S IS B . BB ER ] 0, B H R
| -1,
Added in version 3.12.
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type PyDict_WatchEvent

FH DA W BE A - B S AR 2 S A s #4%: PyDict _EVENT_ADDED, PyDict_ EVENT_MODIFIED,
PyDict_EVENT_DELETED, PyDict_EVENT_CLONED, PyDict_ EVENT_CLEARED &
PyDict_EVENT_DEALLOCATED.,

Added in version 3.12.

typedef int (*PyDict_WatchCallback)(PyDict_WatchEvent event, PyObject *dict, PyObject *key, PyObject
*new_value)

B RES LE BR A 2R A
N5 event /& PyDict_EVENT_CLEARED B{ PyDict_EVENT_DEALLOCATED, M| key il new_value
HRHFH NULL, W5 event /& PyDict_EVENT_ADDED B, PyDict_EVENT_MODIFIED, JI] new_value

YK key WIHHE. WR event /2 PyDict_EVENT_DELETED, NPEMFEH MG key 1 new_value ¥
>H NULL,

PyDict_EVENT_CLONED £ ¥E 75 — /N F M & 8| Z 1l 2~ =W dict B & Ao R ORI It 4
TEMRLR, % s Ao & E A B A4/ PyDict_EVENT_ADDED {4 i & & B4
PyDict_EVENT_CLONED, [fij key ¥ AL,

VAR AR AR B dicrs 50007 A R T TORM S0, R BRI o 5 /R B e
A% Python (RBHITT, [H4E: AT AP AL AT dict HOMFAY B,

MR event j& PyDict EVENT_DEALLOCATED, JIYE [m] i Hr 252 — Ak RIRE6 55 i = L 8 5 | )
LT AR I PR A SRR . 4 EE AR AN 52 DS T BB, AT 4 ) 8 s 1) M A2 1
VR A -

A9 L ELATIRA dict SORSE5E L TAAET SRR IR dice IR T DA R 2
WmRZE W EET A5, WELARE -1 5 RAE AT 5 &K S
MPyErr writeUnraisable () ¥TEDH R, FEHARAE L F BN 24310 0,
FEFEARIRB T REC S E T M ARG 5 . FEICRE T, BN 243 [0 0 HARER 5 & R R 5
o X RE XV AT BEAS 2 U AT An] oAl T B8 S 1) APL BRAEE BAF I 2 R w IR, If
TER [ 2 Hi R E .

Added in version 3.12.

8.4.2 FEWMR

XTI T set Al frozenset XFRIGAIE APL AT ARAE T 115 H 1) 2 BE S - il 52
ST (B3Pyobject_CallMethod (), PyObject_RichCompareBool (), PyObject_Hash (),
PyObject_Repr(), PyObject_IsTrue(), PyObject_Print () PA MPyObject_GetIter())
B H 2 B F W (8 FEPyNumber_And(), PyNumber_ Subtract (), PyNumber Or (),
PyNumber_Xor (), PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (),
PyNumber_ InPlaceOr () PAMPyNumber InPlaceXor()).

type PySetObject
X ANpyobject By T 2K B4 R R A7 set Ml frozenset X R N E . B FEM
TryDictobject WML TET R/ AR UL B2 @ K/ (RGITHmFE =) |,
X T H AR RO SR AR Ul B R4 1) B i al A8 KN R (RS R ERE =) o« I Zs i1k
(B R A I BT RE & AR UE . TR U7 R Y 2458 43 £ 5 A SCRYRY APT R HE 7T AN 7]
T BRI R (e

PyTypeObject PySet_Type
B TRE ABL X g—APyTypeObject Sf, FR Python set JEH,

PyTypeObject PyFrozenSet_Type
J& T ABL X2 —APyTypeObject 52fil, /R Python frozenset 2%,

A AUAG A 08 M T R 4L AL Python X REYHE 4. SEMIHE, X SUAL i ek Fot 1d ) TR R AT A AU

Python X§4.
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int PySet_Check (PyObject *p)
W p R set MREFHRH 7AW LBIMLR M EE. RS BIT
int PyFrozenSet_Check (PyObject *p)
R p @A frozenset XMREFH RH TRAMYLBIMLR M E . HRE 2L BT
int PyAnySet_Check (PyObject *p)
?;Ll%p > set W4, frozenset XfREFZH AU SLHINR B EE . HREU 22
int PySet_CheckExact (PyObject *p)
WL p2—1 set WRHEARH TRARLHINRF EE. HREEZ ST
Added in version 3.10.

int PyAnySet_CheckExact (PyObject *p)
MR p 2> set B frozenset MZEAZH TIHARSLHINR BB, HREEZ LM
17
int PyFrozenSet_CheckExact (PyObject *p)
MR p iR—1A> frozenset MREM G H TR SLHINLR I B HREUR 2 ST .
PyObject *PySet_New (PyObject *iterable)
BEE: #regil A . BT RUE ABL RN set, HAp 4L iterable TR I [AXT 4 o iterable W]

PAN NULL SR B s . MR IR S A, RIGINR [B] NULL, Q2R iterable SCFx
AR R RG] % TypeError, W*@iﬁ%%&iﬁ)ﬂ?%ﬁl%ﬁ (c=set (s)).

PyObject *PyFrozenSet_New (PyObject *iterable)
BEE: #FHegsl . B TRGE ABL IR[El—A ) frozenset, HHALH iterable FIFiR Bl X .
iterable W] DA NULL FERANE— M SRS G . IR FUFARSSE G, KIMEHR B NULL.
s iterable SLFr FAN @A ERXF LN G| & TypeError,

AR & T set B frozenset BYSLHBIELEH KRB 01

Py _ssize_t PySet_Size (PyObject *anyset)
J& T Fa5E ABL JR ] set B frozenset XTRWKE . Z[ET len (anyset) . WIH anyset g set,
frozenset E{H RG], N£5|k SystemError,

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
BRI PySet_Size (), NasEEimb,

int PySet_Contains (PyObject *anyset, PyObject *key)
B ThaE ABL QSRR EINR M) 1, GuR R BN W& E 0, 2R #4551, 5 Python
__contains__ () F¥EARFE, i%%%ﬁﬂi%E@%@Kﬂ”ﬁ?ﬁﬂﬁ%’*%ﬁﬁﬂ AL G . WIER key
BRGNS H NS5 % TypeError, IR anyset N2 set, frozenset B H FIERIAYSLHIN] £
5% SystemError,

int PySet_Add (PyObject *set, PyObject *key)
& FFasE ABL IS key B —A> set £, AT H T frozenset 5L (HPyTuple Setltem()
AL Ak 2 B AT B ok S B BT R S5 S B AE A TT 4 oA S 2 RIS e A8 e « R [l
0 MR RE —1, AN key AR AIIG AT RN 5| & TypeError, QIREA KA RN 5%
MemoryError, I set I set BRHFRAIMSLHINE&T| % SystemError,

THREGE T set BOLFRBPLG], (HARFHT frozenset BUH-FARARSLHA.

int PySet_Discard (PyObject *set, PyObject *key)
B T ABL WSRIREN I CMIBRNGR B 1, GnRRE] (CEAE) WHRE 0, G5 i S 4 5 )R =]
1o MTAFERBEALRTI K KeyError, QIR key HAT G AR RN L5 % TypeError, 5
Python discard () F¥EAR, ZRECN 2 B AT IS A i 5 S0 MmN R S5 46 o 2R set
NE set BHTRRYLEHIN 5% SystemError,
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PyObject *PySet_Pop (PyObject *set)

BwEME: #ag5l R . BT iE ABL R[] ser FALEXTRAGHGI T, A set HABERZAT S . R
R[] NULL, AEREEG AN 5] K KeyError, W ser A set B FRAFGSLHIN 5] %

SystemError,
int PySet_Clear (PyOb/ecl *set)

BT RUE ABL S IA T A TCEMES . BIIEHRE 00 A1 ser N2 set B ZERIH)SLFR N
R -1 #5‘]7}1 SystemError,

8.5 Function &

8.5.1 Function %85t

A —LUpE T Python pREERAL

type PyFunctionObject
TERE C gt fA.

PyTypeObject PyFunction_Type

XE— A PyTypeObject SLBFF~ Python pREZEE, 'BEAE N types.FunctionType [a] Python
PP AT

int PyFunction_Check (PyObject *0)

ﬁn%om~/\ BO% KB hpyFrunction Type) WERIBIEAH. S WWHIA A NULL, MREUR
2 I AT

PyObject >"PyFunction_New (PyObject *code, PyObject *globals)

Befa: #Hag5IR . RIGIEXTR code IR REIT G globals W72 — A~ 4L, %R HN]
LAV} IR 42 Ry

uéﬂlﬂ@i%%%%*ﬂ% M X B . _ module_ JE M globals WL . S35
defaults, annotations F] closure #% 5 NULL, _ qualname__ #{% N 5N LK co_qualname
B R R {E

PyObject *PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)

BEME: #Hagil A, KlpyFunction_New (), HIRARFRE RPN ERT __qualname__ J&.
qualname [ 24 &—> unicode X4 B85 NULL; #I°h NULL, W _ qualname_  @H&¥iik 5L
XFEH) co_qualname FBop [F] 1A .

Added in version 3.3.
PyObject *PyFunction_GetCode (PyObject *op)

BEME: AT RIS RBONR op REKHIAASRT SR .
PyObject *PyFunction_GetGlobals (PyObject *op)

REME: AT . RIS RRBONR *op* AH KRN 4R it
PyObject *PyFunction_GetModule (PyObject *op)

BEME: AT . A RECHS op 1Y __module_ J@MiR Bl —A borrowed reference. Z{E A] LA
j@ NULL.

HH N — ML EBIRAFRR F 45 &, E0] A Python AU BCA AR (T H AR 52 .
PyObject *PyFunction_GetDefaults (PyObject *op)
BEME: AENFIA . RE RS op KB EEOAME. XA S HOTA s NULL.
int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
NN G op WCESHEEINE. defaults W2 Py_None s{—It4l.
RGN % systemError FH iR M -
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void PyFunction_SetVectorcall (PyFunctionObject *func, vectorcallfunc vectorcall)
PB4 BRBON 4 func | vectorcall 77 .
e R APT I R AR B R B T (BRIN) vectorcall AT !
Added in version 3.12.
PyObject *PyFunction_GetClosure (PyObject *op)
BEME: AT R[E SRR KBS op B L. XA PARE NULL 2K cell X4 [I041.
int PyFunction_SetClosure (PyObject *op, PyObject *closure)
BE RIKE KB G op HI L. closure Wh252H) Py_None B cell %R ITH
KI5 % systemError iR -1 .
PyObject *PyFunction_GetAnnotations (PyObject *op)
BEMAE: ANAFIR . R EREO S op BIBRHE . XA AR —A R AR e NULL,
int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
BCEPREON G op WIARHE . annotations WhAU— A7 M E Py_None.
RIWHIG| % systemError RHIFIRME -1 .
int PyFunction_AddWatcher (PyFunction_WatchCallback callback)

VM callback 1R 4 BRI BRBUE ML . R — DA RfE 4 PyFunction_ClearWatcher ()
) ID. WS PAS R (LA 2] B ID), R E -1 FF s E— A5 .

Added in version 3.12.

int PyFunction_ClearWatcher (int watcher_id)
HoaS M oH OB #% A Z Bl M Clear watcher identified by previously returned from
PyFunction_AddWatcher () 1R 8 W) @ watcher_id BT niR B M M #5. WEh R [E 0, B H
A (HCIN24 25 2 1 watcher_id RAEAN) R -1 H350E 74
Added in version 3.12.

type PyFunction_WatchEvent
LA R W OBE B B ORKOMS ML 8% % R 41 M0 M %: - PyFunction EVENT_CREATE
- PyFunction_EVENT_DESTROY - PyFunction_EVENT_MODIFY_CODE -
PyFunction_EVENT_MODIFY_DEFAULTS -PyFunction_EVENT_MODIFY_ KWDEFAULTS

Added in version 3.12.

typedef int (*PyFunction_WatchCallback)(PyFunction_WatchEvent event, PyFunctionObject *func,
PyObject *new_value)

PR 5 R 248 ] 3 o 5 ) 2 2
N5 event -5 PyFunction_ EVENT_CREATE B{ PyFunction_EVENT_DESTROY M| new_value %

N NULL. 7EHAUAEOLT, new_value 538518 o 0 J@ MR A — A48 1) LARKEAE func B9 HHH

W) borrowed reference.
I AT ARG AR B REAE P func; AEOAT BEEAT A RIFRIAYSE MR, A3 TR e

N4 event j& PyFunction_EVENT_CREATE, NHZFIHSTE func 5E AR Jawi TR . 76
HAWEOL T, ZEESTER fune AT MIBAGETA R, XEESE AT DAKGES func 2 HIFPIRES. 0
H ] RE R BN S 1 B AR VB AT AL e . FEDCIE DL R A K AT S . BRI AR A 01k
PLE X S R AR B s T TR AR, (B B A SHMUERGZTTHY Python ALY TE .

N4 event & PyFunction EVENT_DESTROY, IYE [l H 4232 — A~ B 68 B Y BRI 200 51 R (i
HEA, IR HAE R . M A X R PG TR B S, AR AT 224 B 3G 1) e 2 T o]
PR R A .

MR ZEEEE T —ANRE, WELMRE -1 R EFEENASTS NS EHE
HPyErr writeUnraisable () FJEIH ¥, FEHAMFNH FEMN 241k 0,
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FEBEA PRI 7] BEC 2 BCE 1 I ARAE BRGS0 . AEBUREOLT . IR 240R [0] 0 FH7 AR LB A RE R 3
o R I T BN 2 R AR AT A R BB R APL (RAFE e R 2 R AR, 9
TER o] Z BIRILE

Added in version 3.12.

8.5.2 EfFHEMR
S TVERPyCFunction 2SS, WERKPyCFunction 5 R EWHTTE. BBUL T AEIRY

18 PyMethod_New (func, NULL, class).
PyTypeObject PyInstanceMethod_Type

APy Typeobject SLBIFE Python SLHIT kAL, EH AN Python F2/F AT
int PyInstanceMethod_Check (PyObject *0)

MR o B—LHl TEX % CRAIhPyTInstanceMethod _Type) Wik [E BHH. TES UM AN
NULL. BEpRECEZS T,

PyObject *PyInstanceMethod_New (PyObject *func)
e Ara93 AL EE ARSI G, fune N FERET AR . fune AESE Iy v
B IR oR SRR ]
PyObject >"PyInstanceMethod Function (PyObject *im)
BEME: AT A IR RERESEBITTYE im 1B 4R .
PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
BEME: AR . AN PyInstanceMethod Function (), W& T HERFGI .

8.5.3 HEMR

IR R SER KB R . TR SWEEER — P A E RIS RIBETE (FRERI—1M
JrE) BT

PyTypeObject PyMethod_Type

APy Typeobject SLBIHLEE Python J7ikRM. EffEN types.MethodType [i] Python F2f7 2%
AR

int PyMethod_Check (PyObject *0)

ﬂn%om—/\ﬁ&ﬁ%@éﬁmzﬂwﬁhod Type) MERPIEAE . S0 NULL, BEEREUE 2
W IFT

PyObject *PyMethod_New (PyObject *func, PyObject *self)

Befa: a3 M. RE—ASFITENR , fune NOEETTRRXIGE, self ZIr ik RS 5%
Bllo FETTIRGOR I func FH0E 0 eREHEIR N o self WA K NULL,

PyObject *PyMethod_Function (PyObject *meth)
Befh: AT . R REKE T A meth BB R o
PyObject *PyMethod_GET_FUNCTION (PyObject *meth)
BEME: EAGIR . ERAR PyMethod Function (), W2 T AEIRK
PyObject *PyMethod_Self (PyObject *meth)
Bl EAAFIR . RIEEREN TR meth (5B .
PyObject *PyMethod_GET_SELF (PyObject *meth)
BEfh: NS RIAK PyMethod _Self (), WEE THERAN .

152 Chapter 8. AFHHRE



The Python/C API, Z{ThR= 3.12.4

8.5.4 Cell &

“Cell” MR TII b 2 ME G AR TR ACE, —4> “Cell” XIGh TAH#%E

MREBIEE ;51 REEA HEHHE S R SR AL E’@"Hﬁﬁﬂﬂ% HRANBIE TS “Cell” 3. 1
FHZAERS, R “Cell” HASHIETA S FICMRA L . X FR “Cell” XGAEXBAHTI N
BRI T DI A 2 B RIBALIXEE N A . “Cell” X G Hofthth 75 0] BEA A H o

type PyCellObject
T Cell X4 C ghithyfk.
PyTypeObject PyCell_Type
55 Cell RZX M AYAN; 4.
int PyCell_Check (PyObject *ob)
W2 ob J&—4> cell XFZRMLRIAEAL; ob WAUARA NULL. MERELE 22 BT .
PyObject *PyCell_New (PyObject *ob)
BEMA: #eg I, BIEIFR I — NI EAE ob BIHT cell XIR . JEZH AN NULL,
PyObject *PyCell_Get (PyObject *cell)
BwEMA: #ag 5l R . R cell XA cell FJNZE, AIPASH NULL. A12R cell A jg—A> cell X4, iR [H]
NULL H3LE— 5
PyObject *PyCell_GET (PyObject *cell)

B NG R[] cell X5 cell FINZE, (HRAKEMN cell 2 HE NULL I HoR—A> cell X}
%

int PyCell_Set (PyObject *cell, PyObject *value)

F cell X5 cell NN value, SXRFRERATAINTZ cell X5 4N ARG o value 7T PAA NULL,
cell WA NULL,

MY, R 0. AR cell ANjg—AS cell X5, M E—N 7 H R

void PyCell_SET (PyObject *cell, PyObject *value)

Bt cell X5 cell FER R value, ANV HITEL, T HAS ARG DARIE L 425 cell w2003
NULL 3 H A cell X142,

8.5.5 ¥R

R 502 CPython SEBUMRZRAN Y. R MR —He i R 05 2 s Eh By AT T AR
type PyCodeObject

T HRBARDRT R G C g5ty A7 BT B 5.
PyTypeObject PyCode_Type

X—MFK Python fRSXI R Py Typeobject S,
int PyCode_Check (PyObject *co)

2R co Jg—A AIEXTR MR M FH . BEpR AR & 2 AT
Py_ssize_t PyCode_GetNumFree (PyCodeObject *co)

A ] A5 b A R AR A
int PyCode_GetFirstFree (PyCodeObject *co)

R ECR RS G P e —A B A AL E

PyCodeObject *PyUnstable_Code_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags,
PyObject *code, PyObject *consts, PyObject *names, PyObject
*varnames, PyObject *freevars, PyObject *cellvars, PyObject
*filename, PyObject *name, PyObject *qualname, int firstlineno,
PyObject *linetable, PyObject *exceptiontable)
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g A8 APL, BERFER AR P E S

R E—ASE R SRS . WEPRARTR D S X R KA @, W PyCode_NewEmpty ().

M T G E LA, TN PyUnstable_Code_New () SRHPBEHAHEH) Python
AR o

BE R B 2 B A IR 0 AN MO, X T VR 3 2 JUEL A A0 i 22 mT BB S B8O IR R A AT 2
VM jii5te IR R AR R/

TE 311 fRAR KA : T qualname il exceptiontable JEZ,

TE 312 A KA AR i PyCode_New AR, & 8% CAPI—4. IHARE#H, H
TE25 44 BB M w9k AT

PyCodeObject *PyUnstable_Code_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int

kwonlyargcount, int nlocals, int stacksize, int
flags, PyObject *code, PyObject *consts,
PyObject *names, PyObject *varnames,
PyObject *freevars, PyObject *cellvars,
PyObject *filename, PyObject *name,
PyObject *qualname, int firstlineno, PyObject
*linetable, PyObject *exceptiontable)

X2 RA8E APl ERAER AR A L8 5 ik .

HPyUnstable_Code_New () &L, (HASME I T — XML FR AL #2541 ”posonlyargcount” ., i
T PyUnstable_Code_New [1)idi FH S5 5l [A] HEd H T3X R 4K

Added in version 3.8: >} PyCode_NewWithPosOnlyArgs
JE 3.1 AR K AASTE: 31T qualname #ll exceptiontable %,

TE 312 fRAS K AR Bfp44 N PyUnstable_Code_NewWithPosOnlyArgs. |HE&FRCOHFH,
(B 25 44 TR S B FRE DR P

PyCodeObject *PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)

Bea: #agil A RE-DNEAREN A BESFETIT 5SmSR S8R A5
WRGIAT NS5 | K —4~ Exception,

int PyCode_Addr2Line (PyCodeObject *co, int byte_offset)

RETE byte_of fset B Z B AR Z G KAENIRLS TS . RRHTEE WIS,
W PyFrame_GetLineNumber (),

LR R AT S A TR, T 72 PEP 626 A APL,

int PyCode_Addr2Location (PyObject *co, int byte_offset, int *start_line, int *start_column, int *end_line,

int *end_column)

$5 B int 46BN byte_offset AbMITS MO IATA S RIFI RS, ML H (LM TR
F i LR UG 0.

A0SR R BEAT TR ] 1 A DR [E] 0,
Added in version 3.11.
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PyObject *PyCode_GetCode (PyCodeObject *co)

Ay T Python U1 getattr(co, 'co_code'). iR [\ —A~$§ [ &R MRS X 42 v i) - 45 1Y
[ PyBytesObject [ASRE| . e, FHRE NULL H5] & — 5.

XA~ PyBytesObject A] DA iR %75 Q1 @ HA WA CPython it SE BRI 751 . IGeR
oy FE M A A R TR
Added in version 3.11.

PyObject *PyCode_GetVarnames (PyCodeObject *co)

25 fy F Python fLfY getattr(co, 'co_varnames'). & [H —A~15 m A& /AL B 4 W
HPyTupleObject BIFGIH. M4H4SES, KFaR[E NULL 5] & —4- 555

Added in version 3.11.

PyObject *PyCode_GetCellvars (PyCodeObject *co)

ZEM-T Python {0 getattr (co, 'co_cellvars'). iREl—/NEEHEE N KRBTSR
AR Py Tupleobject BTG 2MHEH, KHRkE NULL F5] & 54 .

Added in version 3.11.

PyObject *PyCode_GetFreevars (PyCodeObject *co)

& M T Python LY getattr (co, 'co_freevars'). R[] —AF5 1 & H oA & 4K
W PyTupleObject WIFIGIH . MBS, Rk NULL H5] K — 1R

Added in version 3.11.

int PyCode_AddWatcher (PyCode_WatchCallback callback)

FEM callback VE R 24 B fEREAS HOACRD AT SIS LAY . IR [l — N[ fL 45 PyCode_Clearwatcher ()
FID. WS IR (FInEA 29 ngnl LSS ID), NERE -1 FF i — A FH

Added in version 3.12.

int PyCode_ClearWatcher (int watcher_id)

HEEZ HIMNPyCode_Addwatcher () &[R4 Hf#RERs - B watcher_id FIrbriR i e . B i)
RE 0, s B (G244 €1 watcher_id AGEFM) 1&E] -1 HE .

Added in version 3.12.

type PyCodeEvent
oA oRE R RS X % M W #R S ¢ 4l B M %% - PY_CODE_EVENT_CREATE -
PY CODE_EVENT_DESTROY
Added in version 3.12.

typedef int (*PyCode_WatchCallback)(PyCodeEvent event, PyCodeObject *co)
AR AT G2 M A0 8 1l 8] o 5 2R 2
U event >h) PY_CODE_EVENT_CREATE , W|[FHSTE co SERWIRL G AR . A0, [
SAE co PATHERZ BIPUAET AT, XFEREA] MG co Z BIHIRES
W2k event 2y PY_CODE_EVENT_DESTROY, WIYE [R]85 52—~ RIRE B8 B ) AU 0 S i 5 | R
A, IR AR 2 FE AR AR DA BB RN, AT 224 R 2 B ) M ol
PRF RO o
A APT (1 P B AR N2 A T A S BT o 3 240715 7T BB AL HG (HUAR BT i A BB AR X 42
AU R IR] o FESRIX BEAH T (178 Ak T RE > S B AR P ER B 22 57 (UHE IR 75 9 Ak
T, EARLBUEIETEHATIY Python FURSIE L.
MAZPHEE T —DRE, WELAIRNE -1 B & 8 AE 8 A5 AR 55 i
M PyErr_WriteUnraisable () ¥THIH ¥, FEHAMF N T EN 24RO,
TEFEA BN REC S T M AR PR 7 . TEMCIEOL , (R 240k 8] 0 FA5 IR BB R AL
o XA A ] REA S AR AT HAR T 5CE R 1 APL R I B R A2 RS, IF
TR B Z HIKEE .
Added in version 3.12.
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8.5.6 FiMNIER

N T SCREWORIERRZ Y e, AAMRENI gifas s, AT DATEACRE X g b M A 2 i) A MO
XL R BORAFLE C APLIZI—i7: %2 CPython FSCBRANY, bt APT Al AEREMT AL A & H 57

He
°

S

Py_ssize_t PyUnstable_Eval_RequestCodeExtraIndex (freefunc free)

R RAEE APL. EAFER AR AL AL .

AR ] — AN AN I RS HE T 1 AR R A s

WHRELT O TEMRES) R TR KR FRHH 4R 5 PyCode_GetExtra il
PyCode_SetExtra — i /il AR B U X 52 L rty il

WS free A AR NULL: 240D RBEREIT, free SAEAFETH RSN B9IE NULL £ B
e HfifErPyobject W#iflPy_DecRef ().,

Added in version 3.6: {E5 _PyEval_RequestCodeExtraIndex

TE 312 A K AEASH: B4 N PyUnstable_Eval_RequestCodeExtralndex, |HIFE %
Rewis A, (B APLESCZ B3R AT A o

int PyUnstable_Code_GetExtra (PyObject *code, Py_ssize_t index, void **extra)

X AEE APl ERTEIR ZA R P A &SR AR

B extra W RAFREAELS R IOEIMNIAE . IR ] 00 RIEIPRES B — A 7 R ] -1
WERARAER G T REEHWE, WK extra %24 NULL IR 0] O A BEE 75
Added in version 3.6: {4 _PyCode_GetExtra

TE 312 JRAS KA AR TR B fiy44 8 PyUnstable_Code_GetExtra., |[HHAAEZAIREMFR, B1E
API S M7 Hi AR AT A

int PyUnstable_Code_SetExtra (PyObject *code, Py_ssize_t index, void *extra)

{ X2 RAEE APL, ERFER ZATR A G & k3 . J

FHEELT B R NN A extra. JEINBFRFIRI] 0 eGP B — A S 0] -1,
Added in version 3.6: fF _PyCode_SetExtra

FE 3.12 A KA AR W B 44N PyUnstable_Code_SetExtra. |[HIWAEZWRECHFH, BFE
APT B2 575 7T
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8.6 Hith¥tR
8.6.1 IR

X8 APT 2 X P B SO 4 Python 2 C APT [ /MEBIHL, Bl K T C FrifE E 1y &b /O

(FILE*) 3(¥F. fE Python 3, SCOFFIGRAE BT 1o BBk, &= LAARIERAE RGIRZZIC %M 10 2

FEXTILNZ. PTG RECR A X S APT R4 C fubgs | S ] TR g Y Ak e 4 45

A = A% 7 1R) io APLL

PyObject *PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char *encoding,
const char *errors, const char *newline, int closefd)

BEE: Fe9 5 R . BT ROE ABL ARIECFTIF S fd WS IRSF A1 @ —> Python SCHAXTS . S
¥ name, encoding, errors A newline W PAK NULL Fern i I BRIAE; buffering R PAK -1 Feon 15 2k
INME. name 29 ZWALLR A T R e . RIMEHRE] NULL,  XSEWELERR, HSH
io.open () R SCHY.

o
H1 T Python i AT H S 2, HILRFENTS OS SR R & & LA (fia
BRI RAMER) o

1 3.2 WA K AR T 280 name J&PE.

int PyObject_AsFileDescriptor (PyObject *p)
B FHasE ABL 5 p KEBEASCHERGARIER int 3R, AR R, MR A HAE . AR,
AR R RAFAE £11eno () IVEWPIHIZINE: SRR AUR Bl — 85, BRSO IR AT
MR ] o SR RE B S IR ] -1

PyObject *PyFile_GetLine (PyObject *p, int n)

Befa: #ag5l 8. BT EE ABL 1T p.readline ([n]) , XPBRBMIIE p P17, p
AR R EHA readline () AR R . AR n g 0, WITRIRZATRIREE@IAT, #)
DV AT MR n KT 0, MIMSCHFH RO BT n A5 WTRARIEATH)—3B 2y . TEIX PP
DU, ARSEEIBEEA SRR, WHRIE 2 P4 . HE, AR n /T 0, TGS BEAn M 2% B
—A7, ERWRSLAPEA SRR, W5|% EOFError,

int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
H5 io.open_code () WIEHATH, FFHIBS WL I il AR r R feid .
The handler is a function of type:
type Py_OpenCodeHookFunction

Z M T PyObject * (*) (PyObject *path, void *userData), H W path £ 7%
“HPyUnicodeObject,

userData 841 A6 AT BR%. T3 7 e BT BB i A [RGB AT IR S 84T B B34S )
Python IR,

BTN LI IHE S ARG, 3 e s A T B 26 T 3 ABE, BRIEERIENT A
FORSE E BAE sys ..modules HA[ .

— HEFHE, ARSI, ZEXPyFile SetOpenCodeHook () WIVR LR
W, AR AR, REERE -1 I RE AR

BERR BT AR e Py_Tnitialize () ZHIVAM.
Raises an auditing event set opencodehook with no arguments.

Added in version 3.8.
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int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)

B T IEE ABL KX 5E obj BASFRR po flags ME— SRR Py_PRINT_RAW; WIRLGE, W
HAMGN str () MAR repr () o MINEERE] 0, RIMIFRE] -15 FF3EE Y17

int PyFile_WriteString (const char *s, PyObject *p)
B T RUE ABL K575 s ARG po BRI 0 IR A -1 5 R B0 M B 57

8.6.2 HRIRITHR

PyTypeObject PyModule_Type

& FFaE ABL XA C RAISLB Py TypeObject i #FE N Python Frgit2iAd, fF Python F2 57 H
LB R EE N types .ModuleType.

int PyModule_Check (PyObject *p)
M p BRGSO TR AN R R I A . R EUKIE A R .
int PyModule_CheckExact (PyObject *p)
EP FBERER X R BA R PyModule Type BT ZEBURYXT G IR M ELH . 2% B BUK A 1R 1]

PyObject *PyModule_NewObject (PyObject *name)
BwEME: eyl A . BT ROE ABL & 3.7 oz, iR S:, HEM: __name_ 4 name .
B N @M __name__, __doc__, __package__,and __loader__ #R&HiANERE. (iE)E
PERRT __name_ #9{i%H None). WHBIN S48 _ file  JEME.
MR AR R RFR A NULL HRE— 7 .
Added in version 3.3.
TE 3.4 A KA E: J@ME _ package_ Fl_ loader_ #i% M None,
PyObject *PyModule_New (const char *name)
BEME: #He7IR . B TRUE ABL XEM T PyModule NewObject (), {HHAFRNA UTF-8 4l
B FAFER 1M A2 Unicode X4 .
PyObject *PyModule_GetDict (PyObject *module)
BEME: AT R . BT HE ABL IR SEEL module iy 44 25 18] B I 45 X 42 S et
I __dict__ JRMAHN. AR module RJg— AP G (BB R FE8) , W5k
SystemError iR [H] NULL,
ALY Al T HoA PyModule_* Fl PyObject _* BREUMA R HIEBRIBIIA __dict_
PyObject *PyModule_GetNameObject (PyObject *module)

BEE: #e93I R . BT ROE ABL A 3.7 AL, 1R[] module ) __name_ {H. WIHRAHRIEHNZ
B, SEMREANR—NFRR, M5k systemError Hi&[H NULL.

Added in version 3.3.

const char *PyModule_GetName (PyObject *module)
J& T faE ABL 24l FPyModule GetNameObject () {HiR[E] 'ut£-8"' iS4 FK.

void *PyModule_GetState (PyObject *module)
B FAEE ABL R BIRCH PR, Wi, R IR RTERIRA N B NAF R R R, B
NULL, & PyModuleDef.m size,

PyModuleDef *PyModule_GetDef£ (PyObject *module)

% T e ABL IR w38 A He B @ BTl FH B PyModuleDer S5FRRYHEED, B8 WA HAS 26
ZEF R R SCRY ) IR 0] NULL,
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PyObject *PyModule_GetFilenameObject (PyObject *module)

BEME: #ra 5l A . BT RE ABL IRIIGER] module ) __£ile  JEMEFTINZRY AERA) LMo AN
RIBIEARE L, SFEWREARE—A Unicode FAFH, W&5]% systemError FR [0 NULL; fE
FAt s BN 52 1] — > 1) Unicode XF4HY5] o

Added in version 3.2.
const char *PyModule_GetFilename (PyObject ¥module)
J& T faiE ABL 22l FPyModule GetFilenameObject () {HE iR A 4itE A utf-8 B 30444 o
H 32 A& 7 H: PyModule_GetFilename () Xf T A W 45 15 ) X 4 £ & 51 &

UnicodeEncodeError, i PyModule GetFilenameObject (),

Mgt C &R

BiHe Xt R R E TV e (E'FEH%)UZ“%IZI?&EI’J L), s s e (b il
HPyImport_AppendInittab () ERIMWIEALEELD) - f‘%lfﬁj building 5¥ extending-with-embedding T

PR .

PGB DA PyModule_Create () R A—HUE LB, FFiR [ GEREHOT G, B3 il ik [a]
SESHRA G RAR “ZHrBiaie”.

type PyModuleDef

/%?FXE ABL (@A R R ) - BEHuE L&, BRI R TR NI AE . B
l% /\ﬁ*/l\ﬁﬁ%’éﬁimﬁ%u%ﬂﬁﬁkﬁr i)

PyModuleDef_Base m_base
GELRE L R WAk PyModuleDef_ HEAD_INIT,
const char *m_name
PRI 2R
const char *m_doc
B SR AT H . — RS [T PyDoc STRVAR G SCRY FAF R AL 5t
Py_ssize_tm_size

A PAEASE R (R AR A PR AFAE A B AR A BE I N A7 K, [l PyModule _GetState () i
R, MARRGFERSERX ., XA DIFEZ A TR P A .

XA A IR E RIS AR R m_size 73T, FFAEM M m_free L (WIRAFAE) TEMGH ST
PR 5 R T o

Fm_size WHEHN -1, BHWHEXMRIEAGEFIRE, AR TR

PR AR UE E%%d‘%ﬂ%ﬂ%i%ﬂﬂﬂnﬂz 4w ARSI FEIBINNFR D £
Mfﬁ%ﬂﬁﬁ%%ﬁ%ﬂlﬁﬁéﬁ m_size,

WY PEP 3121 T f#EH .
PyMethodDef *m_methods

—ME R RS, i PyMethodDef fiiid. WIRBHREAT %L, #IPAN NULL.
PyModuleDef _Slot *m_slots

A EEXT 22 B BERI BE AL O R i LA L, PA—A> {0, NULL} &5 H 45, 240 F B B
WILRALET , m_slots W75k NULL.

TE 3.5 WA RS HE: A 3.5 BUZ T, MOSR ER B NULL, FF80E SOA:

inquirym_reload
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traverseproc m_t raverse

TEREERAT G A 45735 [l Sk oy 393 ) 8] P 43 g R e, B SRAN T B0l NULL

TR AT IR 7 T 40 SR AEL G R 2 TG U £ 9 1 G bR AR . AE RSB B 2 JE BB AT 2 i
(W Py_mod_exec ) BT XMIEN . EHMYIMIL, WHhn size KT 0 HERBLRES
(HPyModule GetState () iR[E]) >k NULL WAL F b R4

TE 3.9 WA B AR 0 FERLHARAS B Be 2 BT A PR -
inquirym_clear
PRGOS A AL [ AT 37 A0 1) B 3 BB 5, AR5 B2 NULL

TR AT IR 7 T A SR AH 1 R 2 TC U 2 9 T G bR AR, TEREER B 2 JE BB AT 2 il
(WM Py_mod_exec ¥ BT XFMEI . UYL, WHRn size KT 0 HEHORES
(HPyModule GetState () iR[E]) >k NULL WAL F b R4

Wi Py TypeObject . tp_clear HFE, XABREOFA BRTFEBGRELHIPIRAM - BN, =4
FUHTTEUR AR E — DR G FEERRE, st B n free, MAGEHIRPRLIR A .

TE 3.9 HAS A A o AEREHOIRAS B L2 RSP -
Jreefunc m_£free
TERLHO G AREOY ) BT I B e, P RANTE 220 NULL.

AR HOIR A E 0 SR AEL G R 20 TC U £ 18 ) G R 8. AR BTG 2 JE BB AT 2 il
(W Py_mod_exec %) BT XFEN . BHUIHYL, WRm size KT 0 HAHURES
(HPyModule_GetState () 3R[H]) & NULL NIARSH FH R %R

T 3.9 JAS A A o AEREHOIRAS B L2 RS TR -

HH IRt

BTG AL R BT DA B BT IR MR 5, Bl “ BT Bl aal”, B0 DATR PSS B 61 72 o 50 1Y
A
PyObject *PyModule_Create (PyModuleDef *def)
B #ag 5 R, MRIEALE def 4R E A E — DB R BR X S B AT N KA
FryModule Create2 () ¥ module_api_version 7%}y PYTHON_API_VERSION,
PyObject *PyModule_Create2 (PyModuleDef *def, int module_api_version)

B #ay il A. B TRUE ABL QU —ET IR 5, TES R def 4 E L, WE
APL LA} 228 module_api_version . I FZRA 5 IELEIZAT B R RE &8 AN ITIC, ) 2 fiih %

RuntimeWarning,

24 R A AR RFR [F] NULL 58— 7 .

51k
KEFBEN Z ] PyModule Create () B M ESEL, BRI EREGHE.

TEWILR AR EOR B2 J, AR B RER AT Sl B PyModule_AddObjectRef () 45 R TIHTT
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ShrEait

FBEY RS —MFRXEER “SWEwBL” . PAXM B 20 A A9FT 2 5 25 Python
BB WG R A 2 U & BRI B G S i AT AT M & B FE A Gt S 6 X Rh X2 28T 251
_new__ () M __init__ () K.

5 B B i b QB BN, X SRR 2 BB AR FEBR sys.modules 5% H I E T AR,
R 2B — BT 4, T TH B 0 2 B8R 8 B B2 3% el H b W% Python BIHAISAE. BR
INTEOLT, ARPE R AN OB Y Z2 BT S 12 58 A B S 1) = e JH A — AN 1 B ACAS 1 55 ) LA
Heo XERE A IRSHN Z 2B 5 (Flanfli H pyModule_GetsState () ) B H A (B ANBEELY)
_dict__ BffiflPyType_FromSpec () AIEMHFAMA) R ERS.

A ) 2 B Bl IR A B B SRBRR A% S e T AAE 25 o QRIS MBS (AR BT, S8 s T LA B
X s

A5 R Z By Bow #6 4k, 90 4 A o8 %L (Pylnit_modulename) iR [o] — A~ ) 5 4 %5 fm_slots J&
fpyModuleDef SLfil. YEEHGRMIZHT, X4~ PyModuleDef SLBIAZNSEHE I LA R Btk :

PyObject *PyModuleDef_Init (PyModuleDef *def)

BEMA: BT . BT ERUE ABL A 3.5 e BiPREHGE L@ — N IEFIRI 4 LY Python X 42,
A IR R BT T4

R, PyObject * [ def , HIMRAAMRER, IR NULL.
Added in version 3.5.
B E SR m_slots JR AL A04R 7] —> PyModuleDef_Slot Z5HA%4L:
type PyModuleDef_Slot

int slot
FEALID, AR TIZE0 T A b s
void *value
REQAAE, HA SORPLTRE(L 1D,
Added in version 3.5.
m_slots ZRALAIFLA—A~ id 2y O FIREALEE A
A RIRE AR A
Py_mod_create
B E R AL T CAG BB R R A B ALY value F85T W78 In]— > HA TR 224 1 SR AL
PyObject *create_module (PyObject *spec, PyModuleDef *def)
R Z—> ModuleSpec SEfil, 41 PEP 451 fiE SUY, DARASEHE SCo B 23R [l —4S 8
B R, B RE— P RIFIR ] NULL,

BURRER N 4 R i/ IMb . B i, BRI 4 AL & Python fAS, P A2l R S AR — BB
] BE 2 FEOC IR .
ZA~ Py_mod_create AR —MEHLE L FEE
WRARIGE Py_mod_create, AWM PyModule New () BIE— @IS . £
FRIEFRELE spec TTARE X, PASRVFD A B 2 25 M8 54 & A AR AR 2 G 25 44 v 1 467 B i 3 4 5
BER DA R 2 FR 8 A, RIS R — M e .
AR IR B RGN PyModule  Type HISEHI. ARMRAS I, HEE ZRR BRI
A EBIEM. B2, W pyModuleDef HAJENULL f m_traverse,m_clear,m_free; JE
FE)m_size; B# Py_mod_create PAAMAFENIN HEER ] PyModule_Type FSEHI .
Py_mod_exec

B — U DA HATESR I R XS T3 T—A Python AL PACIE : @ H, BRRELS AR

MR 5. R E 4 N:
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int exec_module (PyObject *module)

WERARSE T 24 Py_mod_exec fiiL, FHEIENILE *m_slots* %Ki vty BRI 4T Ab B o
Py_mod_multiple_interpreters
FRE A TR —
Py_MOD_MULTIPLE_INTERPRETERS_NOT_ SUPPORTED
LA SCRTE TR A
Py_MOD_MULTIPLE_INTERPRETERS_SUPPORTED
G SCHRE T AR A (HRR E NI S R %) GIL. (2 L isolating-extensions-

howto, )
Py_MOD_PER_INTERPRETER_GII_SUPPORTED

MR T RS A, RIMEEATA HC M GIL. (3 isolating-extensions-howto., )
WA, P TE T RS h S A MR A 2 R
AE—MEHUE CPAREIRE L1 Py_mod_multiple_interpreters f{i.

m B Ok % &£ Py _mod_multiple_interpreters, N 5 A ML # B A N
Py_MOD_MULTIPLE_INTERPRETERS_NOT_SUPPORTED.,

Added in version 3.12.
HRZH BRI Z 4075, 7525 PEP:489

RERRBIZE L

YA Z B Bl R AT gl B, FEshASeIaEot gy, nf AR el

B, WA PyModule_FromDefAndSpec #ll PyModule_ExecDef R5ZHEHI#) Ih{b— Mk

PyObject *PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)

WBEME: #0451 R .. RIETE def F 4 ) E T ModuleSpec spec Al @ —ANH IR & . B AT
BT PyModule FrombDefAndSpec? () ¥ module_api_version %5 PYTHON_API_VERSION,

Added in version 3.5.
PyObject *PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)

WEMA: #a931 R, BT RUE ABL A 3.7 e, Bl HIOBEOT R, FESHL def T spec hE
SEX, B APLRUA R B4 module_api_version. WU S IEAEE IO REEAUA RITHE, W2
fill’F RuntimeWarning.

24 R A AR R [F] NULL 58— .

ik
KZEHEN % PyModule_FromDefAndSpec () R ILEEL, BRAEVRHS & 7 260
.

Added in version 3.5.

int PyModule_ExecDef (PyObject *module, PyModuleDef *def)
B TRUE ABL B 3.7 e PUTSHL *def* g A BEIITHE (Py_mod_exec).
Added in version 3.5.

int PyModule_SetDocString (PyObject ¥module, const char *docstring)

B T ABL B 3.7 g A2 B *module* 1Y 30 RY F4F H X B N *docstring®, X4 i
PyModule_Create 8 PyModule_FromDefAndSpec M PyModuleDef R}, £ H 3
VA DL PR
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Added in version 3.5.

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)

& TR ABL B 3.7 mA2. K5 DA NULL 45 2 1 *functions™® 4§ 2H A %) o 208 I3 *module AR,
HRENFHWEZHAT, WS HpyMethodbef U (HTH =it ar 4 250, #£ C
LRI R WBE RSN E S5, 5 Python MY SLBI ML) o M
PyModule_Create 8{ PyModule_FromDefAndSpec M PyModuleDef GIEAFHLE, 2 H3hH
FBEeREL

Added in version 3.5.

XEFEY

B IR R B (BT Bl iail) SO B A TR AL Y s g (2B Babliafe ), T DA PAR 8
B, ORI BRI RAS :

int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)

% FHaE ABL B 3.10 paie. ¥—NAFRA *name* TR ISINE] *module™ B, 33X E— N HRY
BRI, T DAFERLHL A A Ak R R A .

RS, &kE 0. WHREAHHR, 5IkSHEIFRE -1,
W value >h) NULL W3[0 -1, FE RSO0 R 3B D0 Mt — 1 Rl
HERBI:

static int
add_spam (PyObject *module, int value)
{

PyObject *obj = PyLong_FromLong (value);
if (obj == NULL) {
return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (obj) ;
return res;

}

XAt v A A 2 2SS A obj 2175k NULL:

static int
add_spam (PyObject *module, int value)
{

PyObject *obj = PyLong_FromLong (value);
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_XDECREF (obj) ;
return res;
I3

. J

VERAEICIE LR V24 ] Py_XDECREF () MMiANJZ Py_DECREF (), [H} obj AIHEH NULL,
Added in version 3.10.

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
& THE ABL I T PyModule AddObjectRef (), {HAE MBI ANRT value )51 (40
HEaRM 0 fH).
Wt s PyModule _AddobjectRef () BREL, MR PyModule_Addobject () EREUR
25 330 | it -
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Ik

Lﬁﬁﬁiﬁ,@ﬁﬂ%[}iﬁﬁ’j BUAE, PyModule_AddObject () HAE IR value B95| H .
RERE WA CRYIR EE, W7 e A LSRRI -2 *value* W Py_DECREF () .

R

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong (value);
if (obj == NULL) {
return -1;
}
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_DECREF (obj) ;
return -1;
}
// PyModule_ AddObject () stole a reference to obj:
// Py _DECREF (obj) is not needed here
return 0O;

XAt ] A A 2 2SS 2 obj 2175 NULL:

static int
add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_FromLong (value);
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_XDECREF (ob7j) ;
return -1;
}
// PyModule_AddObject () stole a reference to obj:
// Py _DECREF (obj) 1is not needed here
return O;

AR LT W24 (] Py_XDECREF () [ii AN /& Py_DECREF (), [} obj R]HEN NULL,
int PyModule_AddIntConstant (PyObject *module, const char *name, long value)

B T e ABL 5 REEHERAEN name B5NE| module H L’l‘@ﬂ%kﬁﬁﬂﬁﬁﬁ%é@%ﬂﬁﬁ%@ﬁ
R A BRI RRR ] -1 R BCE SRR, A R

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)

B THiE ABL F— P4 AR RN name ININE] module T . i‘.’l‘@%@ﬁTT ﬁﬁ%%ﬂ!lﬁ‘ﬂ'h@%ﬁ
F . FAFER value 6Z5TLA NULL 58 . 24 R AR A ERINRFAR ] -1, JS S i

PyModule_AddIntMacro (module, macro)

Y — A E R IS I F module 1, & FRAMEEL H macro. il PyModule_AddIntMacro (module,
AF_INET) KHEN AF_INET WREEUH & AF_INET USINE] module o 4% AL IINRE4G -1 FFCE
—NSEE, IIEPRER ] O,

PyModule_AddStringMacro (module, macro)
R DFRER RIS *module* b,
int PyModule_AddType (PyObject *module, PyTypeObject *type)

& THE ABL g 3.10 ﬁ&i B — AR A G TN B module W, 2RI X 5 258 13 AE P R
HPyType_Ready () i Z AL, %@EAX}L%E’J%%EYE@_M% RS2 RNy MEE
FERIRFR ] -1 #m%—’h‘%ﬁ DRI LRSS
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Added in version 3.9.

EiRRR

R Be ) i A B W] DATE 2 i AR fe LT SO g A BRI . XA O R E SRS, T
DA ZRILIAT 52

DR RO IE Tl i 2 iy BOvI AR AL B A BEER PR AT DA — ML E A2 MBS 42
PyObject *PyState_FindModule (PyModuleDef *def)

BwEME: A9 A, BT RGE ABL IR [FYETERERS B def QIS VR TSR B
YR EE Py State AddModule () PRI B R IRSH o NS FRAS BN AH B A He 42
EAREROG G0 R BN 2 AR IR S, R [\l NULL,

int PyState_AddModule (PyObject *module, PyModuleDef *def)
& THOE ABL B 3.3 oAt R 4% 45 of BOR0 A B X 52 B B R R A RS X a b d
dPyState FindModule () FifialiZEBERNT 4 .
ACHEAE BRI BT AR Ab B i A A 3K
Python £ 7E 3 A —MHE G B3 JI] PyState _AddModule, [ it A AR B 41 4R 11 AL A o 37
HEEALER (HEKAEL) . BN AERSH O MRIEeARm s HE T
PyState_FindModule IFIL N A R EM. MR EZ 2N T LG R T ANS (H2E
HHEBMHE, S5 H TR SRR B RSB ) -
W B A #5 GIL.
AR IR ] -1 HFERE N, RS RE 0.
Added in version 3.3.

int PyState_RemoveModule (PyModuleDef *def)
& T HaE ABL g 3.3 mte. MIREGRIRS TR IR th def QUEMIBIRXS G . 24 K AR IR 0] -1 FF
WE— R, BENEPRRIE 0,
e B 254537 GIL
Added in version 3.3.

8.6.3 XM BIR

Python $2{E T PIANIE A AR R . SB—NR2PSIENRLS, B S RF __getitem () JFERUERT
G 58 A EAERE ] — AT X R — A, A E S i a A T E R R R
FFAEIR I IR I 25 R A
PyTypeObject PySeqIter_Type
& T HaiE ABL PySeqIter New () i&BIERENRIRBS RN ETF IR A EREL iter ()
RS HIEA.
int PySeqIter_Check (PyObject *op)
MR op AN Py SeqIter Type MEIRMIE(E . BLRREUE & 2 MIIHAT .
PyObject *PySeqIter_New (PyObject *seq)
BEMA: #0951 A . BT IE ABL Rl —EEMFIIR R IR AR seq. 27T 4
YE5| % IndexError B, LK,
PyTypeObject PyCallIter_Type
& TR ABL HRE(PyCalllter New () Fl iter () PERRENSHIE R GR B %R 20T 5
KA.
int PyCallIter_Check (PyObject *op)
MR op WA A PyCaliTter Type WIRBIE(E . BERECE RS MIHAT.
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PyObject *PyCallIter_New (PyObject *callable, PyObject *sentinel)

Befh: #a951 R . & TR ABL RIE—AHHG RN S S callable 7T DAZATAT AT DATE
A OU T T AT Python RIS AR FIER I R MEACH R — N H o 4 callable
R[] S5 sentinel (AR, IEACRFE IE.

8.6.4 HIRFFIR

“HEIARRE” SR IAR R EYERIRT R . BT TR R T i

PyTypeObject PyProperty_Type
& T HaE ABL NEHIAFFRALR R BN R .

PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
BeME: #Hagi7lA. BT HRUE ABL

PyObject *PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
BeME: #agilA. BT HUE ABL

PyObject *PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
BeEME: #HagilA. & THRE ABL

PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
BEME: #aggl A

PyObject *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
BeME: #agi7l A . & THUE ABL

int PyDescr_IsData (PyObject *descr)

TR IARFF RS descr FA )2 — s @ v R B R, s an S e i i) 2 — 3 ) e
0o descr WAl —NRFFRTSE . AR A .

PyObject *PyWrapper_New (PyObject*, PyObject*)
BeEME: #Hagil A . & THE ABL

8.6.5 YR X&R

PyTypeObject PySlice_Type

& FRE ABL IR W RIEANS . B Python JZTH 1 s1ice @AHFMIXE.
int PySlice_Check (PyObject *ob)

U ob B—> slice XTGNR A EAE ; ob AR K NULL. HEREULELIRINIT .
PyObject *PyS1ice_New (PyObject *start, PyObject *stop, PyObject *step)

B #He93lA . BT RUE ABL R [B—ANHA L EMEH VI R X5, start, stop Rl step TE 2 24
VEZY) A3t Gl A A AR R (o X BB AT A — &R T A NULL, #E 65 00 R ¥ F None
VE AR 1Y JE A

Y IR FCHT R IR 8] NULL 38—

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t
*step)

B TRE ABL MY] A4 slice FEHL start, stop Fil step 5|5, FF/FFH N length. KT length
HO)S IR el (e y o

SRR 0, IR R -1 H HABRERE (BRAREADRT 544 None HICTEBHA I EEEL,
TEE A OL R RFER W] -1 9 BB — D7) .

PRATREAS T 8 S pR £
TE 3.2 A KAEASTE: Z 1l slice RS WESIAE PySliceObject *,
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int PySlice_GetIndicesEx (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop,
Py_ssize_t *step, Py_ssize_t *slicelength)
& F e ABL PySlice_GetIndices () WA AEA. MY FXTH slice $EEL start, stop F step 2%

515, KK BEA length, F-X5Y) F (K BELRATAE slicelength v, 8 SR Z 515 2 DL 5 EE
YIR—80) XA T8 U .

JEEIp IR E] O AR R ] -1 B

e N

ik

I BB BON T AT AR K/NF B R @ AN 7. X B R N8 e hPySlice Unpack ()
fPySlice AdjustIndices () HIHE, Hb

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength)
—< 0) |
// return error

}
SR

if (PySlice_Unpack(slice, &start, &stop, é&step) < 0) |
// return error

}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

TE 3.2 AR RAAS T 2 Hi slice B S A2 PySliceObject*,

TE3.6.1 fRA K AZASH: U0 Py_LIMITED_APT R HIEE N 0x03050400 5 0x03060000
I (M35 %) B 0x03060100 B KM PySlice_GetIndicesEx () &Sl h—4
ffiffl PySlice_Unpack () fl PySlice_AdjustIndices () W% . Z4 start, stop F step 4%
BRAA
H 3.6.1 iRAFH: WHE py_LIMITED_API % B N /NT 0x03050400 B 0x03060000 5
0x03060100 ZAJMME (NEIFEHRFA) W PySlice_GetIndicesEx () NEFHMIEKEL.

int PySlice_Unpack (PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

B THUE ABL & 3.7 maAe. MYTH X4 start, stop I step £ AR BCH C B8, 2B
Y¥ERKT PY_SSIZE_T_MAX WM{EJI/NAN PY_SSIZE_T_MAX, #ERHINF/NT PY_SSIZE_T_MIN [
start Fll stop {E3 KA PY_SSIZE_T_MIN, HEERHIRF/NT -PY_SSIZE_T_MAX [ step {HI KK
-PY_SSIZE_T_MAX,

AR -1 I E A, BEIRHER
Added in version 3.6.1.

Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t step)

Eﬂt%’ £ ABL B 3.7 paAe. Ff start/end Y17 RG-S HRAEHTE P AT IRE . B S FE 25|
S NS EE Y 2 7 KTl

IEIJQJ)#B’J{J“ AR RSN A2 H] Python {5,
Added in version 3.6.1.
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Ellipsis 35

PyObject *Py_Ellipsis
Python E1lipsis XfR. WA RAEMITIE. By _None —#f, BER—A KANEX S immortal,
HHETRBINR.

T 312 A KAAEH: Py Ellipsis iR AMEXTSR.

8.6.6 MemoryView %5

— A memoryview MR CHHIAL A R4% 0 Fie — A ABAT L HAL T R — 1L 3 ) Python X452,
PyObject *PyMemoryView_FromObject (PyObject *obj)
BEME: #eg7l A . BT EUE ABL MERBEGE X 3L 1 A% 5 178 memoryview X4, WIR obj SCHF
MG XS, W) memoryview XTI H AR/ S, HINE AT RER LR, M) AR lids A 1T
PO MBS .
PyBUF_READ
FT 3 SR g o X ) A«
PyBUF_WRITE
T3 SR T 5 G2 X ) A«
PyObject *PyMemoryView_ FromMemory (char *mem, Py_ssize_t size, int flags)
BEME: #eg51 A . BT ABL B 3.7 AL, R mem {EH K2 v XA H—1 memoryview Xf
% flags W PAS2PyBUF_READ B3 PyBUF_WRITE 2. —.
Added in version 3.3.

PyObject *PyMemoryView_FromBuffer (const Py_buffer *view)
BEME: #8951 A . BT FRaE ABL B 3.11 jpAe. Q@ — D&% E % X 45 view ) memoryview
MR MTRBRTFHEMX, PyMemoryView FromMemory () Je T MEER%L.

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
BEE: #eg3l A . BT e ABL ME SLZEm X 32 RIS 4 A1) > memoryview X G2 contiguous
WAFER (FE'C’ B Fortran order 1) . U A2 HELER), W) memoryview X448 [0 4G AFE. 750,
S 7F H. memoryview F5 [ #1H) bytes X542,
buffertype W DA PyBUF _READ B PyBUF_WRITE WPH—4>.

int PyMemoryView_Check (PyObject *obj)
AR obj J&—> memoryview X R MR [ EAE. H RN RIFAIE memoryview B2, BURELEE
ST .

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
i 1] 5] memoryview {3 Zeinf KA B A Y FEET . mview #6582 —1> memoryview SLH1; XA
ARA TR, R AE O, 75 R T I 7 15t KU -

PyObject *PyMemoryView_GET_BASE (PyObject *mview)
& W memoryview Fr H TRy T OXF f W 4 BF, B W0 R memoryview T i1 B

¥ PyMemoryView FromMemory () B{PyMemoryView FromBuffer () £l Z W i% B NULL,
mview #AHE—> memoryview S o
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8.6.7 8553I AR

Python 37 “S55| " AEA—R0 R, HAORUL, AP ERESCISE GRS, H—Fie i 55|

ARG, 5 AR AT REHBAE I — A R R A AU

int PyWeakref_Check (PyObject *ob)
R ob — A5 BB G NLRE B . IR B 2 BT .

int PyWeakref_CheckRef (PyObject *ob)
MR ob 2 — AT IR SRR IF EAE . HERRBUE 2 T .

int PyWeakref_CheckProxy (PyObject *ob)
MR ob 2 — AR SR P EAE . HERRBUE 2 2 T

PyObject *PyWeakref_ NewRef (PyObject *ob, PyObject *callback)
BEME: #ayil A . BT EE ABLIREIXG ob BT A SR . ZREUE 2R — s,
{ERBHIERE—ASFXT 4 B R Bl — AR5 HX S . A ES callback PTLARE—4
AAAMNER, ERTE ob YA NBAR IR EGE A BN B2 — g2, RiEs| xR A
5. callback W] PA/E None B NULL, {15 ob AJj2— 555 XS, 835 W callback A2 mI# H
X4, None 8, NULL, %pRECRHRE NULL 5] & TypeError,

PyObject *PyWeakref_NewProxy (PyObject *ob, PyObject *callback)
BEME: #Hagi A . BT RE ABL RIS ob 1555 HABEAT S . ZREUE 2 2Rk B — A HT 5|
s AEARGRAIERE— A4 BT BER I — DA RN S . 5 AIE 2 callback W] A2
—IRAXG, ELAE ob HAE AR AN B GE R BN M2 — A RIES, BlEsg5
KA. callback WATPAJe None B{ NULL, 12 ob F@—E5I X, BEE IR callback A2 ]
JEAXT4, None B{ NULL, ZERECEHIR[E] NULL 75| & TypeError,

PyObject *PyWeakref_GetObject (PyObject *ref)

BEE: AR . BT RE ABL SR 555 | ref BI8EE IS . WS | XS SR FAFAE, W
iR [H] Py_None.,

il

P BRI R IR [ B 51 X R B — Aborrowed reference. X T WR & B &L R FE KW & L
M Py_INCREF (), B4 ETEMATIHA &G — IR 2 B JCTA B S i o

PyObject *PyWeakref_GET_OBJECT (PyObject *ref)

B a3 KT PyWeakref GetObject (), HRAFARIRG .
void PyObject_ClearWeakRefs (PyObject *object)

& T RE ABL BB tp_dealloc AEBRERIR N DATE 2555 11 o

I B BICRF SR A object (9555 | FR I X L85 | ] nT BEAFAE R IR . el 1 B A [l 2 J i
[i1]8

8.6.8 Capsule 3%

A FAH X BEXT G 1) B £ 15 B 217 using-capsules.
Added in version 3.1.

type PyCapsule

XAPyobject W TRIE A TBAIE, &M T FHERFREE (FFh void> $8%t) iliid Python
R L EBE HAL C AU C P RELR . ER PN RIEAE— M S C BB TR A
Bl i, AR T AGE LS AL eSS gk ik b i C APL

8.6. Hithtzk 169



The Python/C API, Z1Th= 3.12.4

type PyCapsule_Destructor
B T HaE ABL Capsule FUATHIAR MRS, 5 SLATH -

[typedef void (*PyCapsule_Destructor) (PyObject *);

Z W PyCapsule_New () H3KHL PyCapsule_Destructor & [ {H 15 X .
int PyCapsule_CheckExact (PyObject *p)
WRSHUE—APyCapsule MERMIEAE. IRECDE S M PAT

PyObject *PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)

BEE: FHegil A, BT ABL GE— 3355 T pointer BjPyCapsule, pointer 2% 0] DA N
NULL,

AR B E — A 57 1R [8] NULL,

FAFE name W] PAJE NULL @ — M8 A RN C FAFRIIEEr . WERA K NULL, W45 R
ML capsule K (SR FLVFAE destructor HRETE . )

IR destructor ZH0UAR R NULL, W24 T 964 S i REF AT capsule 1S HOCREH

R I capsule K 9 OR A7 R — AL H R JE M, W name [V 24 B 4E E A modulename.
attributename, X AVFHAMBEEH Pycapsule _Tmport () F5 A capsule,

void *PyCapsule_GetPointer (PyObject *capsule, const char *name)
B T RE ABL SEHURTFAE capsule "1 pointer . A SN BE B — 4575 I iR o] NULL,

name ZENH 5 capsule FIEME I 2 FRSE & WRTEAEAE capsule FFHYZFRAE NULL , £ AR
name WAAZZ NULL., Python {# [ C B stremp () S EG#E capsule 7K.

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
& T HE ABL 3R PIERAFAE capsule HPH M MG &% . TESR BN B — A 5w IR [B] NULL.

capsule H 5 NULL #r 4 #% 2 & % W, X & ff 15 NULL iR [\ 65 28 B 0 3 il
HPyCapsule Isvalid() BPyErr Occurred () JjHEE .

void *PyCapsule_GetContext (PyObject *capsule)
B F15E ABL IR BIRAFAE capsule HI 2T TN 3. FERMON CE — 4> IR ] NULL,

capsule H A NULL | F 2 & %K. X & 15 NULL R [ Y LR G 3 il
HPyCapsule IsValid() B{PyErr Occurred () FiHEE: X,

const char *PyCapsule_GetName (PyObject *capsule)
& T haE ABL iR FIRAFAE capsule S HI AR FERICIHE —A 54 HF & 7] NULL.

capsule H 7 NULL % % 2 & & M. X & 15 NULL ok [ F 28 B G 6 il
HPyCapsule Isvalid() 8{PyErr_Occurred () G X,

void *PyCapsule_Import (const char *name, int no_block)

B THE ABL LR NI B SR S A ) C W RIEET . name L2 N 45 AR IEN)
SRR, MR module.attribute Xk, MHFFAEELEE Y name W5 74 R 58 4 VERL o

BCIIIFHR [] capsule (1) NFE 454, 6 R MO B — A~ F8 R ] NULL.,
1 3.3 WA K AEAE T no_block ANFA LA o

int PyCapsule_IsValid (PyObject *capsule, const char *name)

B TR E ABL Wi & capsule 52 75 /& — A~ H M. A A capsule £ 1 A S NULL, f%
WPyCapsule CheckExact (), TEHEPHFEM—A K NULL #3541, 7 HENE LS name
222 [UN WG f’%lfﬁjpyCapsule GetpPointer () TfRUMATXS capsule £ FRFEAT LA A KAF . .)

P iE YL, WIRPyCapsule Isvalid () REIEfE, WIXHMEMiFHLE (PAPyCapsule_Get i3k
AT BRI K ) AR AR AR IE 22 3

RN RA RO TR AR 2 FRNR R 75 0R PRE—EAR SR
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int PyCapsule_SetContext (PyObject *capsule, void *context)
& T 1EE ABL Xf capsule NFRI_EF SCHRETCH context .
SRR 00 SRIKIG R [0 JEBAEH BB — R
int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
& FFaiE ABL ¥ capsule NESHIBTRISSRE N destructor
IR IE] 0 S et ik [A] HE AT B E— A
int PyCapsule_SetName (PyObject *capsule, const char *name)

& T Fa5E ABL ¥ capsule W2 FREH name, YRR NULL, W FRIFFAE A0 L capsule BT
Ko WRZ HIPRFFAE capsule H1IY) name A4 NULL, WAL 0REE .

JEEI IR 00 SRS i ] JE A I BB —

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
& T 1EE ABL X capsule R 254651 N pointer. $8%F AR W]2l NULL.
SR [] 0. S [ JE T I B R

8.6.9 Mtz

type PyFrameObject

BT 20 APL (fF A REMa2EMR) . T TREBWIR R ARG C 511K .

LT ALY I RVAR S DA

A 3.1 JRAS A AR T SR AR 5 M AAT C APL SR . 1 2 What's New entry T i1 .
" PAME R PyEval_GetFrame () 5PyThreadState GetFrame () Z3RE—WIRF 4.
W52 Reflection |
PyTypeObject PyFrame_Type

WX A MZEAL, E 5 Python EHIY types . FrameType 22 [[—X 4.

TE 311 JUA R AASTE: FEZ FiA s, WRAUHEASE <frameobject .h> Z A [i].
int PyFrame_Check (PyObject *obj)

W2 obj j&— Wik R MR [l AE .

A 3. RA R AAR T FEZ BRA T, AR <frameobject .h> ZJFA .
PyFrameObject *PyFrame_GetBack (PyFrameObject *frame)

ARH frame 37— ML,

AR [0l —Astrong reference, BE IR frame PATINBMIIIR[A] NULL,

Added in version 3.9.
PyObject *PyFrame_GetBuiltins (PyFrameObject *frame)

PRHL frame B £_builtins Jg.

1R8] — strong reference., WEEFRANE] A NULL,

Added in version 3.11.
PyCodeObject *PyFrame_GetCode (PyFrameObject *frame)

& TR ABL B 3.10 iade. 3L frame FYACHS .

iR [8]—~~strong reference

50 (WifCRY) RArh NULL.

Added in version 3.9.
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PyObject *PyFrame_GetGenerator (PyFrameObject *frame)

ARBIA W A g . IR R A, S AR WO A s T A W NULL, A
K| K5, R EIE 2 NULL,

iR [B]—~~strong reference, B3 NULL,
Added in version 3.11.
PyObject *PyFrame_GetGlobals (PyFrameObject *frame)
FRBL frame 1Y) £_globals Jg k.
iR [B]—~~strong reference, WZEHANT] >k NULL,
Added in version 3.11.
int PyFrame_GetLasti (PyFrameObject *frame)
HRBL frame 1Y) £_lasti J@k.
IR frame.f_lasti A None Mk [HE -1,
Added in version 3.11.
PyObject *PyFrame_GetVar (PyFrameObject *frame, PyObject *name)
L frame BYAS & name.
o SRR ] —A~ 45 [0 28 BHAE ) strong reference.,
* 5|k NameError }ik[A] NULL JIRZA BEATFAE.
o Gk RE R M “NULL 5%
name Wise str RN,
Added in version 3.12.

PyObject *PyFrame_GetVarString (PyFrameObject *frame, const char *name)
MpyFrame_Getvar () fl, (HiZAE g4 & — Ml UTE-8 4afidi) C F4FH:
Added in version 3.12.

PyObject *PyFrame_GetLocals (PyFrameObject *frame)
Get the frame’s f_locals attribute (dict).

1R [a]—~~strong reference.,
Added in version 3.11.

int PyFrame_GetLineNumber (PyFrameObject *frame)
& THUE ABL B 3.10 paAe. 3R [H] frame X IEXEIATINATS

i

BRI :pep:523, BIMURASHEE .
struct _PyInterpreterFrame

SRR SR N B ERR

Added in version 3.11.

PyObject *PyUnstable_InterpreterFrame_GetCode (struct _PylnterpreterFrame *frame) ;

R A8 APL. B RTER KR P E S

3R 5] —A~FG [ A X S i sirong reference
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Added in version 3.12.

int PyUnstable_InterpreterFrame_GetLasti (struct _PylnterpreterFrame *frame) ;

X2 R8T APL, ERFER ZATR AL &k 3 .

FFEAT WS R ] B i Jm A TR 8 2
Added in version 3.12.

int PyUnstable_InterpreterFrame_GetLine (struct _PylnterpreterFrame *frame) ;

XE R8T AP, ERTER ZT R PA S LS AT

R EFESATRIHE 24T, AR TTER, -1,
Added in version 3.12.

8.6.10 A RizEXR

A T 5 A2 Python iR SEEIA: BUASEARER AT 4 . B8 il B AP AR R RO B 2, A2 42
iﬁﬂ%ﬂﬂpyGen_New () ﬁPyGen_NewWithQualName ()

type PyGenObject

T AR AR R C ZE5 1k
PyTypeObject PyGen_Type

ESIai KOG E SO VAHESSIERO N S8
int PyGen_Check (PyObject *ob)

W2 ob Jg—> generator X GNRFIFME ; ob WAUAN NULL. BLEREURE 2 BEIHAT
int PyGen_CheckExact (PyObject *ob)

MR ob (WAL R PyGen_ Type WHIRIEIEAE; ob AN NULL. BLEELE ST .
PyObject *PyGen_New (PyFrameObject *frame)

BEME: #a951 A . HT frame WEAIEIER Bl — SR RERT R . MRS BUE— KT frame
H5IH. SE AN NULL,

PyObject *PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)

BEAE: FHeg 3l A, BT frame XTG4 AN @I IR Bl — AN B A AR X S, HB __name_ Al
__qualname__ XN name F qualname. M R BLE—XT frame 5| . frame Z 500050
N A NULL,
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8.6.11 {hiZ¥sR

Added in version 3.5.
IR RIZ I async SBE P B R £l a1 Y .
type PyCoroObject
TR G C S5tk
PyTypeObject PyCoro_Type
SRR R RIRT R
int PyCoro_CheckExact (PyObject *ob)
2R ob AL E Py Coro_Type MERIMIIAE; ob AMA N NULL. MRS 2 MIIAT .
PyObject *PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)

BEE: #Hag 5 A, T frame X R A E I IR B —H AR G, HA __name_ H
__qualname__ %N name Fl qualname. I o&E & BUAS— X frame B35 . frame Z: B0 70
AN H NULL,

8.6.12 I FTXEEMK

Added in version 3.7.
TE 3.7.1 WUAS A A= AR

ik

1£ Python 3.7.1 "1, iy bR 3CA8 & C APL M489 BBCAHE A Pyobject F8EF T A& PyContext,
PyContextVar P\ JkPyContextToken, flll:

// in 3.7.0:
PyContext *PyContext_New (void) ;

// in 3.7.1+:
PyObject *PyContext_New (void) ;

THZ [ bpo-34762 T R

ARIRANG T contextvars B2 H C APIL
type PyContext

T3/~ contextvars.Context X2 C g5,
type PyContextVar

T FE/R contextvars.ContextVar Xf4RH C Z5H4K,
type PyContextToken

FT %/~ contextvars . Token %411 C G5H14
PyTypeObject PyContext_Type

FIR context FERIRAINTL
PyTypeObject PyContextVar_Type

FIR context variable B RAINT 4
PyTypeObject PyContextToken_Type

%78 context variable token 2SR AIT 52,
FBRG AR
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int PyContext_CheckExact (PyObject *0)
W 0 KA PyContext _Type MIRME(H. o AAJIAN NULL. BEERELE RS MEIAT
int PyContextVar_CheckExact (PyObject *0)
MR 0 KA PyContext Var_Type MR EA. o AIAN NULL. MERELE RS BIIIIT
int PyContextToken_CheckExact (PyObject *0)
W 0 WFA N PyContext Token_Type WHRMI AL, o MM NULL. HepREUE 22 BhhdT
BRSO RAE B R
PyObject *PyContext_New (void)
Bea: FagFl A, A BSOS R A S R ] NULL,
PyObject *PyContext_Copy (PyObject *ctx)
BEME: #a93I A QIR AR e BRSO GRRYHPE DL QR A A4 R 3R [B] NULL,
PyObject *PyContext_CopyCurrent (void)
BEE: #ag A, AIERYETARE BT SCRYERIE DL, AR AR B BR8] NULL,
int PyContext_Enter (PyObject *ctx)
K o B HIZAR 210 RS BEhENR R 0, H AR R -1,
int PyContext_Exit (PyObject *ctx)
BUHEOE coe bR SCHREZ RTINSO R 24 i AR I 24 10 R SC. kiR a0, R e
-1,
LR S R
PyObject *PyContextVar_New (const char *name, PyObject *def)

BEME: #FHag3 8. BIE— I ContextVar MR . 2 name JT HEMEMFRXEN. B
def J bR 3R RFREBIME, BN NULL FoRTCBGAE. QPRA AR, XA E 42k NULL,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)

R SRR IRAE AR R P A A R, R, R KA R, TR R
BIE, A0,

WRARE) B g, value ¥HZFR I EIFRE . R ENSUER ZA KRB, value X545 :
o default_value, {IFIE NULL;
o var PERIME, Q5N 2 NULL;
+ NULL

B TR NULL, XA &R o —ASEi s .

PyObject *PyContextVar_Set (PyObject *var, PyObject *value)
BEMA: #9518 . EUE LSO var B8 value, R [81EFXT LB O BT RN 42, Bk AR
KAAERWIR [B] NULL.,

int PyContextVar_Reset (PyObject *var, PyObject *token)

B E R SRR var BPIRSEE N EAEIR F] token ) PyContextVar_Set () #HZ BIFPIRES.
PREUNIIIR ] 0, HESHHR ] -1,
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8.6.13 DateTime Y{&

datetime WIHLFEHE T4 Fh H AN AR . ARG X LER B 1, e AHE VR A IR ACRD o6 35 3k S fF
datetime.h (G IS R WIELE Python.h #), I H PyDateTime_ IMPORT A% #% % I
A, SRR A BRAIIG LR A — AR . XD R R IR RE C SR IR A — S &
PyDateTimeAPI 1, ERFHEFAIMIZE A -
type PyDateTime_Date

pyObject HIXTRAKIR Python HIIXI 4.
type PyDateTime_DateTime

PyObject [XAT-IBZFIR Python H I TAIX 42
type PyDateTime_Time

PyObject HIXATRAZKIR Python I [HJX 4L .
type PyDateTime_Delta

PyObject XA IBMFRPIA H IR Z [ Y 22 (H
PyTypeObject PyDateTime_DateType

XANPyTypeObject S Python H 2%, & 5 Python 2 datetime.date X}44H
[A] .

PyTypeObject PyDateTime_DateTimeType

APy TypeObject HSLHIALFE Python H #I[E]288Y ; ‘&2 5 Python )21 [{) datetime.datetime
Rl

PyTypeObject PyDateTime_TimeType

XAPyTypeobject [SLHILFE Python B [E]ZEAY; &5 Python JZTHI) datetime. time XFHAH
[

PyTypeObject PyDateTime_DeltaType

XAPyTypeobject WSEBIZ MR H IR [ 2 (7] ZZ{E /) Python Z574Y; 5 Python 2 i
datetime.timedelta X2 AH[HE] .

PyTypeObject PyDateTime_TZInfoType
XAPyTypeobject [HSLFIfLFE Python B X {5 H 25%; ‘&5 Python 21 ) datetime.tzinfo
XA o
ZVil UTC Hif):
PyObject *PyDateTime_TimeZone_UTC
Rl FER UTC gB XS], 5 datetime.timezone.utc H[FE—X4.
Added in version 3.7.
KRR
int PyDate_Check (PyObject *ob)
WS ob HPyDateTime DateType ZHnf PyDateTime_DateType [ FA NI)IR 1] EAH .
ob ANFER NULL. IRELE I 2 T .
int PyDate_CheckExact (PyObject *ob)
Wi ob K PyDateTime DateType JAINER[EIFEAH. ob ANGEH NULL. HERECE 22 BIIAT.
int PyDateTime_Check (PyObject *ob)
W ob N PyDateTime DateTimeType ZKFE PyDateTime_DateTimeType H)IHAST-ZRAN
REEH . ob REEN NULL. IRREME S MEhigT .
int PyDateTime_CheckExact (PyObject *ob)

W ob hpyDateTime_DateTimeType HREINGR W EAH. ob ANEEN NULL. ILRREE E 2T
AT
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int PyTime_Check (PyObject *ob)
IR ob hPyDateTime TimeType 25Hul PyDateTime_TimeType [YHAST-2 A& B BAH.
ob ANFER NULL. IeRELEE 2 T .
int PyTime_CheckExact (PyObject *ob)
W ob HpyDateTime TimeType FBMIR M E(EH. ob ANHEAN NULL. BLeRELERXIMHAT.
int PyDelta_Check (PyObject *ob)

R ob NPyDateTime_DeltaType KT8l PyDateTime_DeltaType ML TN IR B B
fl. ob AHEN NULL. IEREMEESMIhiiT.

int PyDelta_CheckExact (PyObject *ob)
W ob pyDateTime _DeltaType FKRBINREIE(H. ob ANEER NULL. BRREUEE S IIAT.
int PyTZInfo_Check (PyObject *ob)
IR ob A PyDateTime TZInfoType KAIE] PyDateTime_TZInfoType HJHAST-2E N1 [H]
F{H. ob RAEHN NULL. MRREUE ST
int PyTZInfo_CheckExact (PyObject *ob)
Wk ob NpPyDateTime TZInfoType FREINR W EAH, ob ANREN NULL, ILRREUE 2 I
7.
FI T QIR G %
PyObject *PyDate_FromDate (int year, int month, int day)
BEME: #FHay3l A . IREIIEESE. H. HEY datetime.date X4,

PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second, int
usecond)

BEE: #ag 3] A, R[] E A $5 2 year, month, day, hour, minute, second FI microsecond J& 1 1
datetime.datetime X4,

PyObject *PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute, int

second, int usecond, int fold)

BEME: #Feg3 A . R EAFEE year, month, day, hour, minute, second, microsecond I fold J& P
datetime.datetime ¥4,
Added in version 3.6.

PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond)
BEME: #a92| A . 1R AIEA 85 hour, minute, second and microsecond JE [ datetime . time X
%o

PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)
BEE: #8458 . 1k [A] H 75 455 hour, minute, second, microsecond I fold Jg 1) datet ime.time
PUE 38
Added in version 3.6.

PyObject *PyDelta_FromDSU (int days, int seconds, int useconds)

BeEfh: #ag5IR. RIACREGER. DML datetime. timedelta W4, KFHFTIEM
P B VABE e 2 B IR AP BALAE datetime. timedelta XFRHISCRIFEWIAG X Z A o

PyObject *PyTimeZone_FromOffset (PyObject *offset)

BEME: #FHe3 . R[El—4 datetime.timezone X%, %XTREAF VA offset ZHFERHIAR Ay
B E 22

Added in version 3.7.
PyObject *PyTimeZone_FromOf fsetAndName (PyObject *offset, PyObject *name)

BEME: #ag5l 8. RE—/> datetime.timezone X%, ZXFHA VA offser ZEFRINE &
B} 25N X 44 FR name

Added in version 3.7.
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— U8 ok MCOH X S o R FE B R . B R i jRPyDateTime Date 4 FF H 1 2K
(npyDateTime_DateTime) M. SHONGEHN NULL, H ALK A AL

int PyDateTime_GET_YEAR (PyDateTime_Date *0)
PAIERER )T 2GR [ 4F 13 (L
int PyDateTime_GET_MONTH (PyDateTime_Date *0)
REH, M0 B 12 AL
int PyDateTime_GET_DAY (PyDateTime_Date *0)
AR[EH I, A0 ] 31 L
— S I LA G T B % . BRI PyDateTine DateTime AHFHTHIGTM, 5
BOARBEN NULL, JfHASK A
int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)
IR[EZINEE, MO B 23 [ REEL
int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
RS, A0 2 59 FYEEEL
int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *0)
IREFE, MO F 59 (R
int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
R ER, MO 2] 999999 HEEEL
int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
R EE, A0 1,
Added in version 3.6.
PyObject *PyDateTime_DATE_GET_TZINFO (PyDateTime_DateTime *0)
1% [A] tzinfo (F] PAK None),
Added in version 3.10.
— LRI R IR BT B R . SRR PyDateTime_ Time Wi HFRAYEH . SHAEEN
NULL, HAXRAIAL:
int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *0)
IR AN, A0 2] 23 AL
int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
R[4, AN O 2 59 YRR
int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
EED, A0 F 59 fEEEL.
int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
IR GEARE, MO F] 999999 4L .
int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
R EE, B0 B 1,
Added in version 3.6.
PyObject *PyDateTime_TIME_GET_TZINFO (PyDateTime_Time *0)
1R [9] tzinfo (A] PAH None),
Added in version 3.10.

— 26 ] o MBS R) 22X 52 PR U B 7 . SRR PyDateTime Delta WIEH R ERH . SEOR
fieh NULL, If HARSK A
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int PyDateTime_DELTA_GET_DAYS (PyDateTime_Delta *0)
AR [T RKEL, A-999999999 F]| 999999999 fHLKY
Added in version 3.3.

int PyDateTime_DELTA_GET_SECONDS (PyDateTime_Delta *0)
REFEL, M0 ] 86399 %L
Added in version 3.3.

int PyDateTime_DELTA_GET_MICROSECONDS (PyDateTime_Delta *0)
AR ERDE, A O F] 999999 FHEAL
Added in version 3.3.

— LA TR S EL DB API (75

PyObject *PyDateTime_FromTimestamp (PyObject *args)

B #Hagil A. QU RN NG ETTHSEAH datetime . datetime X4, @EHEH

datetime.datetime.fromtimestamp () .

PyObject *PyDate_FromTimestamp (PyObject >‘<args)

B FHesR. QEFRE—NHETTHS M datetime.date X4, & HESH

datetime.date.fromtimestamp (),

8.6.14 FKELFMIR

PR TR FRBGR RN E R, HBIEEFI A28 - GenericAlias fil Union, H 75 GenericAlias

28] C I

PyObject *Py_GenericAlias (PyObject *origin, PyObject *args)

J& FraE ABL g 3.9 ke A, A B — 4 GenericAlias %f 2. #14 T 9% ] Python 2§ types.
GenericAlias. &%} origin fll args/\'jlhxﬁ GenericAlias [ __origin_ fll__args__J&1E.
origin N iZse—A PyTypeObject™* i args W] PAf—A> PyTupleObject* i EAE = PyObject*

WRAL BN args AE—ATcdl, WS EIWE DB ITHFR __args_ %K #E N (args,

XSEEAT T Fm/NRBERI R AL, LRI origin 1 2 R 24 pR B th & i F). GenericAlias EI/J
__parameters__ JEPERM __args_ NN, WERKE, WE5]%—AFHH1RE NULL,

R AT R R )T

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"__class_getitem_ ", Py_GenericAlias, METH_O|METH_CLASS, "See PEP 585"}

B
BB YL __class_getitem_ (),

Added in version 3.9.

PyTypeObject Py_GenericAliasType

& THE ABL B 3.9 ijAe. HiPy_GenericAlias () FRIIAIXFZAY C KA., 4T Python H1f)

types.GenericAlias .

Added in version 3.9.

8.6. Hfthxts
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CHAPTER 9

iRl LE45FLIE

152 R Python 45 LELE

9.1 # Python #ig{t 280

E—MEA T Python BN HIFEFH, Py_Initialize () BRECLATEALATHAL Python/C APL b4 i
BRI BIANR AR BN & o e 5

TERIGAL Python Z i, R PAZ: A sy JH DA eR &K
o FLE L
— PyImport_AppendInittab ()
— PyImport_ExtendInittab ()
— PyInitFrozenExtensions ()
— PyMem SetAllocator()
— PyMem_SetupDebugHooks ()
— PyObject_SetArenaAllocator ()
— Py_SetPath()
— Py_SetProgramName ()
— Py _SetPythonHome ()
— Py_SetStandardStreamEncoding ()
— PySys_AddWarnOption ()
— PySys_AddXOption ()
— PySys_ResetWarnOptions ()
o [EE AL
— Py _IsInitialized()
— PyMem_GetAllocator ()

— PyObject_GetArenaAllocator ()
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Py_GetBuildInfo()

Py _GetCompiler ()

Py GetCopyright ()
— Py _GetPlatform()
— Py_GetVersion()
« TH
— Py DecodeLocale ()
© AT Bl
— PyMem RawMalloc ()

— PyMem RawRealloc ()

PyMem RawCalloc ()

— PyMem_ RawFree ()

ik
AN BB A W iE% fFPy_Initialize(): Py_EncodeLocale (), Py_GetPath(),
Py_GetPrefix(), Py _GetExecPrefix(), Py_GetProgramFullPath(),

Py_GetPythonHome (), Py_GetProgramName () %I]PyEval_InitThreads () ﬁﬁlﬁ])ﬂ o

9.2 £FEETE

Python A 1 5 #4 il 4 Jay ML B O R PE AN I A AR B . I BEARRE BN A AT

M NPEIU AR, AR 2 B B . I, b %%Py_BytesWarningFlag
W1 —bb &£$+Py_BytesWarningFlag &R 2.

int Py_BytesWarningFlag

I API U ] FAaRA AR R : N4 iR B PyConfig. bytes_warning, 2 WL Python #7145 1L
H,

W bytes B bytearray 5 str W B E ¥ bytes 5 int K & B 284 IR KTET 2
JIUE &7

b B
312 B .
int Py_DebugFlag
S APLAUR ) FHRAT PR : B U B RER PyConfig. parser_debug, ZWPython i 1LELE .
TERARBT B (WSO RET AT
Hi —d &Il PYTHONDEBUG iS5 B &,
H 3.12 fiRAS A

int Py_DontWriteBytecodeFlag

I APLUCH ] RIS . N4 YUk E PyConfig. write bytecode, £ Python #1454 1LAEL
o

s BN AESE, Python A&SFEF AT ZAE A . pyc UM
iy -B L3l PYTHONDONTWRITEBYTECODE I AF Bk & o

312 AT .
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int Py_FrozenFlag

AP UCH ] FIEAMARE . NV 4R EPyConfig. pathconfig _warnings, Z:JLPython #1
15 1LE E .

MYEPy_GetPath () "PITEBIHIR R EEAZI M RTHE -
i _freeze_importlib fll frozenmain B2 AL G THEAR.
H 3.12 A5 .

int Py_HashRandomizationFlag

I API Y h 1A B IR A M A4 FH: WY ok b % HPyConfig.hash_seed HlPyConfig.
use_hash_seed, %W Python #1451LB H .

W4 PYTHONHASHSEED MSEAR BB A AL AR N 1.
WARZEAR A AEZAE, B PYTHONHASHSEED B8 S R W LR AL I W A B -
H 3.12 A5 .

int Py_IgnoreEnvironmentFlag

I APL UK ] FIEATIRE . MY MCNIREPyConfig. use_environment, 2 JLPython #1445 1%
BLE .

ZWE A PYTHON* FfE4A8 &, HIUnw] GEi% B i) PYTHONPATH ] PYTHONHOME .
H -E Al -T R E .
H 3.12 iR A FE .
int Py_InspectFlag
I AP AR BB T 10 R : WY R B PyConfig. inspect, ZLPython #1445 1LFLE o

YR HANERE AN SEEABZE AT —c IR, WAERITZ AR G2 G EA LB,
BIHAE sys . stdin HfIE—AAightdo 2 ant .

-1 JETiA] PYTHONINSPECT FRIEAS ik E .
H 3.12 A5 .

int Py_InteractiveFlag
I AP WAR R T F3RA: W YYCH R EPyConfig. interactive, £ Python #1445 1LHL
Ho
Hi -1 BB E .
H 3.12 A5 .
int Py_IsolatedFlag
It APL g B8 Tl R aess: WY YChikBEPyConfig. isolated, % ULPython #1745 1LHe H .
PARR B EEGZ AT Python, TEFR BT sys . path REAELE AR H BT 1Y site-packages H 5%
Hi - T IR .
Added in version 3.4.

H 3.12 A5 .
int Py_LegacyWindowsFSEncodingFlag

I AP AR A T FaRA: N4 NIEEPyPreConfig. legacy _windows_fs_encoding,
Z: W, Python #7144 1LBL H o

AR AR A AEZAE, WA mocs 45l “replace™ 4 i AL #L A%, 10 A J& UTE-8 4 5 Al
surrogatepass 45 IRALIRLE H filesystem encoding and error handler

IR PYTHONLEGACYWINDOWSF SENCODING M AF s g s A AE S AT R M N 1.
LS R PEP 529,
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u] 1 Windows.,
H 3.12 A 57 .

int Py_LegacyWindowsStdioFlag

It API #4858 T 1) F IR : W4 Nk BEPyConfig. legacy windows_stdio, 2L Python
M B E .

WMHAZERRNIESE, WA i0.FileIOMAR io._WindowsConsoleIO VEN sys bRl
YA PYTHONLEGACYWINDOWSSTDIO g AR g e M IR AT ER R 1,
AXREZINEE, WS PEP 528,
W] FH4E: Windows,
H 3.12 A5

int Py_NoSiteFlag
I AP W5 88 T R aR%S: W4 B PyCconfig. site _import, ZEULPython #4410t & .

M site B ASILITH AT EE T 05 A6 sys . path B9#AE. Q1SR site &7ERY R B S
A B X Se A (AN SRR Bl 2 BTN site.main()).

H —-S PEMIREE .
H 3.12 fijtA 7 .

int Py_NoUserSiteDirectory

I APT WAR R T 18] FaRA . WYX EPyConfig. user_site directory, Z:JLPython #1
5 LE E .

ARE H P site-packages HZEME| sys.path,
B —s 1 -I & PA S PYTHONNOUSERSITE B4 ik B o
H 3.12 liUA 5 1.

int Py_OptimizeFlag

I API #ARB8 T T 1 R IEA: W4 PyConfig. optimization_level, 2 ULPython #1441
T AN

Hy —0 &I PYTHONOPT IMI ZE FRESAS Sk & .
B 3.12 JiARFEH.
int Py_QuietFlag
I APT #{E B T FaRA: N4k E PyConfig. quiet, £ W Python #1450 E o
R E 22 HAST AN SR BRI RCAAE B
- BT
Added in version 3.2.
H 3.12 iR A FE .
int Py_UnbufferedStdioFlag
lklj API $ R AT F3RA: WYX EPyConfig. buffered _stdio, ZJLPython #1445 1LHT

#o
55 1 stdout 1 stderr i AT .
Hi —u LEIFA PYTHONUNBUFFERED FAliAs B 5 & .

H 3.12 A 57 .
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int Py_VerboseFlag
I AP AR BB T 10 R W4 NI B PyConfig. verbose, 2L Python #7145 LEL E .

TR BRIHT I — 2R, BRI s OB ERR) . R R TEHSET 2,
W PR RN A B R SCOHT Bl — 2 TH R o AN SAEIR R IS P B

B —v &Il PYTHONVERBOSE MIEAF i B o

H 3.12 A5 .

9.3 MIBILIIRLSILATREZS

void Py_Initialize ()

B T e ABL H)46 1k Python MRS . FE i A Python [{) N ARy, B W 4 7E AT/ HoAlh Python/C
APL 58 B 5 S5 12 Python #1412 aT T R/DEUI B SME L -

X RF ) AG A 2o B AL R (sys.modules), FHAIEE ABIH builtins, __main__ Al
sys. Bt 2W IR B R K E (sys.path), EALXWE sys.argv; W14 77 B G
HPySys_SetArgvEx (). 245 " IRMHAK FERFLMHPy _FinalizeEx () PIFIT) A
YA . B REME: anRA iRt 2 MO 2 % A Bl e iR .

fifflpy_InitializeFromConfig () ER¥H E L Python #1451 E .

ik

76 Windows |- 43l £ B0 M O_TEXT Bk O_BINARY, SUFEXHYMIN C EATHA0 I
Python ¥l £ 41

void Py_InitializeEx (int initsigs)

J& T FaE ABL IR initsigs S 1 WHAZ B TAE R 5Py _Initialize () F5P. UIIR initsigs h O,
ARG E S A AR R AG AT, SXAE KA Python B AT fE AR AL .«

ffifflpy_InitializeFromConfig () ER¥H E L Python #1451 E .

int Py_IsInitialized()

% T FaE ABL QIR Python f#REgR E W1 IAtL, WILRMIEAME (JEF) 5 BFWLREEME () . FH
Hpy FinalizeEx () ZJ5, MWERENFRIMBMEEEPy_Initialize () FRRBHAH .

int Py_FinalizeEx ()

B THAE ABL B 3.6 L. iy _Initialize () Frffid) BrA W14 AL BE S % Python/C API b
BN, R E LREPy_Tnitialize () PAORAIHE M AR B B0 B A TR REAS (LK
WPy NewInterpreter ()). fEBRENEOLT , X 2B Python fRESR /LAY I A N 2458 IR
PR (ERABREM Py_Tnitialize () WIELT), ZREBAPIITEMTHAE.

M XigPy Initialize () (R#RAE, BINVIZIER MRS TRFE LR T PO, W EZR
LRSS . BRIV APy RunMain () RTEISATRSBER A o

Normally the return value is 0. If there were errors during finalization (flushing buffered data), —1 is returned.

RO R B I NG R 2 o A AR P RT RE Ay 82 58T /5 8 Python, 1M AN b 58T J 21 B A )
AL MEhESH m#k % (5 DLL) %k Python AR B 1Ay m] ey 22 7 1 8k DLL 2 HiRF L
Python 7} L BT A N A7 TEIR R AT WA AR, JF AN S AT REA BEAEIR th Y AR 2
HIREIL Python 73 BL Y BT AT AT

PR LS AR L 0000 BRI o 52 1 B 5 e B AL A T 1 5 3T e S BT et X 4
(ELZpR%L) S bTia#s (R __del__ () k) Hi4h. Python FTimEkm sy RN
#iH# . Python R T4 FL I /0 N7 T BEAS SR (NS & BRNAFstte , i 4RAs 10 ) . X4
[BIPEERAS | I 5 B AN SRR 37 BT FT 70 BC A S S8 N A AT BE AN SRR . SR AR L8y
HIR e A BIFE B UE 2 R E AT e ok I8 TAE: WY HBIF 2R MM TPy _Initialize ()
MPy_ FinalizeEx () WAl REAAIXFIE N .
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Raises an auditing event coython._PySys_ClearAuditHooks with no arguments.

Added in version 3.6.

void Py_Finalize ()

& T HaE ABL X MAFERFHEM Py_FinalizeEx () ] FIEEMRAS .

4 HERSH

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)

I API ¥R B T 1A FIEE: WM M NiIX BPyConfig.stdio_encoding flPyConfig.
stdio_errors, Z:W Python #4510l H .

W %R AL, W 4TEPy Tnitialize () ZEIRM . BAGE THRME 10 {1 i g i Ak = F 4
AR, HA X5 str.encode () HFAE

‘BT [ PYTHONIOENCODING WfH, FH ARiFim ACHS DATEZERRIE AR B AR E FH B ] 10 gmfisss
s

encoding F/B¥, errors B] PAK NULL PAf#i ]l PYTHONIOENCODING FI/BBAME (BT HAbRE).

HEHELEEGENEE (BEMHEME), sys.stderr #i<{#i F backslashreplace” 4540 3
Ao

WM TPy _FinalizeBEx (), WIFGEFHR I ZEBAE WX Py_Tnitialize () BJ55E
T

BCEIEHRE O, MASHHREEHESME (FlinfEfRes I b /s A ) .
Added in version 3.4.
H 3.11 A5 .

void Py_SetProgramName (const wchar_t *name)

J& T Fa5E ABL It APLYHR A T T 10 FIRA: B4R B PyConfig. program_name, 2 I Python
45 LE F .

ﬁﬂ%%ﬁ%ﬂﬁikﬁiﬁ, E%Eﬁ‘uﬁ)ﬁﬂ%w_mltlallze(} ZHIME. BRI IR RS FE T 1Y
main () EE argv (0] SR (FHONSETAF) . Py_GetPath () FIFTHIIRE LA R B 2
T l:T *HXT?%E*X%%B’JuﬁtéﬁaT#L T 3CPFRY Python 5z 4TI . BRIAEZ "python's 24
P2 45 ) S AT T — DA EET RSP AT, AR P AT IR & R A Python
FRRERS AL AT AR R AR AT T

i Py_DecodeLocale () XfF TR TMIB LG E]—4 wehar_t* FfFH .
H 3.1 A5 .

wchar_t *Py_GetProgramName ()

& T FE ABL BRI Py_sSetProgramName () BCEMIREFFAM, SBINRIZFR. &I A 4755 4
WS A R A A el A

WHRBNNAEPY ITnitialize () ZHIRRA, 75N NULL,
TE 3.10 fUA B AEAS T : BUAEWIR EFEPy_Tnitialize () Z AIHHHRHR R NULL,

wchar_t *Py_GetPrefix ()

B FRE ABL ik [l & X 2 2R B ML T oF B SO prefixe X 02 i BTl
M Py_setProgramName () & E R FE T 44 FRAIHE 26 BRI A8 1 BT IR A2 1) — 3R 90 52 A L D 3R A5 5
250105, TRFEFAFRH ' /usr/local/bin/python', N prefix & ' /usr/local'. iR[Af)
SRR IS AEN T ARSI, ST 2 Make £1 e 1f) prefis 75 ik
PARTEGR IR E Y configure A ——prefix 28, ZEFHFUA sys.prefix 44 FRrL Python
RIBHH. BAGEHAT Unix. HBiESILTF—1HEE

MWRECANNAEPy _Initialize () ZHIBEVHA, 750K [H NULL,
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TE 310 JRA KA MAEWNREFEPy _Initialize () Z B ARRRE] NULL,
wchar_t *Py_GetExecPrefix ()

B FTROE ABL IR [\ £ X E L KB R BT F & X execprefix, X 2l i & Tl
M Py_setProgramName () HEIIREF 2 FRAIH LU AR 5 R AE 1) — R AN EZ SRS 5 %5
B3, AR FRR ' /usr/local/bin/python', N exec-prefix % ' /usr/local' . i&[8]f)
FAFERRHE I ESA A W A . XY T iR /29 Makefile ) exec_prefix
A DA AL IR L 4 configure 4[] ——exec—prefix 5. iZ{H¥FVA sys.exec_prefix
(1) 2 Bl Python RS (EH . & 43& T Unix,

Tt MU T FE s (AT SCAERE =) @ TR H SR (1 i) exec-prefix
FFLARET prefix, FEMABIZRerh, HOMTF- S X AT REZERE T the /usr/local/plat T-H
ST RS T B W SCAF T RE 4T /usr/local,

MIMEZ, PR AR EN A A, BIaFTa 247 Solaris 2.x #E R SLHY Sparc HlLA§ <>
B AR T, {HIZ4T Solaris 2.x [¥) Intel HLAFZ 5 —FF-F& , Mi247 Linux [¥) Intel #L4% 32—
FoP-& . MIFREAVER G R R B R A BGEFE WS RRFRT-G . dE Unix SERFR R G
FEANIRL: X SERGE F 2 S 22 0 B R PRI prefix Fl1 exec-prefix s 38 B W, FHRFRCH 255
;—gi . )%?E‘E%?E‘é’%i%% Python FEH5 A% 27 T F-E 1) (RIS E A1 4120 55 i) Python
|

R4 P GUALE WAl i B mount 5 automount )7 DATEF- G A HL S /usr/local Tfijik /usr/
local/plat BUNEXIARFET-GEIAFE SRS .

WA NAEPy_Initialize () ZHIBHA, & WHKHRE NULL,
TE 3.10 JUA A AEAS R UAEWIR EFEPy_Tnitialize () Z BI#EH R[] NULL,

wchar_t *Py_GetProgramFullPath ()

B THaE ABL iR [ Python W] $4 A7 SCH I S BREF A% X 2ENRIBEF LK (h L
RpPy SetProgramName () W) JRAE BRI EL 8 2R # A2 0Y I 2 52 v E AR A9 3R [0 1Y
TFERREFE M SAEAE . R A NABHAE . % EXFPA sys . executable )44 FR{it Python {55
i .

MWRECANNAEPy_Initialize () ZHIBEEA, 750K NULL,
TE 3.0 JRA KA : MAEWNREFEPy_Tnitialize () Z B ARFRE] NULL,

wchar_t *Py_GetPath ()

J& ThE ABL R MIBOAME SR RS X RMIERF AR (d bikPy_Setprogramname ()
H) ANRLEERREEA R RARY o IR B AF At — AR A ROBT 1 5 90 FRATE 22 T SR PR
AL, 4> PEAFAE Unix Al macOS |2k '+ Ti#E Windows [0 ' ' SR [ FAF B35 B S A7 6
AT AR E. 5135 sys . path REAEMERES A S AR WA s &l DAERE S92
d F LI HHAR S PUEE0) DA T BB ) R B A

WREBNNAEPY Tnitialize () ZEIRRA, 75N NULL,
TE 3.10 A B AEAS T : BUAE MR EAEPy_Tnitialize () Z B RHR R NULL,

void Py__SetPath (const wchar_t*)
B FHRUE ABL g 3.7 maAe. It APL R B T ) R a2 WM R B PyConfig.
module_search_paths flPyConfig.module_search_paths_set, I Python #1145 1LBL & .
BCEBOARBI IR RS, WERMRBAEPy_Tnitialize () ZHIGEMA, WPy _cetpath () ¥f
AR EBOA R R R T2 U TR . X Tl — A58 & 0I5 B A BEH i £
()RR Redtk A Python I L . BRARZLAEI 2 Y5 % T84 4T K 73 B , 7E Unix £ macOS |
B2 ' mAE Windows FIIE ' .
X RT3 sys.executable H{ HRIF I SE IR (B WPy _GetProgramFullPath ()) i
sys.prefix fll sys.exec_prefix A oS (H. MR Py _Initialize () Z)J5H FEN N
R B BT .
ffiflPy_DecodeLocale () FfFMGFATH MG E]—A wehar_* F24FH,

S RSAENRSI ], O 15 n] ALETR 45 R e R E
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15 3.8 WA S LA : BUE sys . executable RHH HAEFHYSERERAR, TAZIET T4
H 311 AT

const char *Py_GetVersion ()
& T 15E ABL i [ Python fEREARIIRAS o JRF AN IE 200 45 AR

["3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]1" J

A (BISE— SRR IER) & 2RI Python BUAS s HITTHI Y A% /2 LA S0 i) 2 2RI
BAT o SR FAF R AR ST I A NS SCHAE . X MERFLA sys . version BZFK
{1 Python {1 .

HigZ WPy _Version ff.
const char *Py_GetPlatform ()

B FHasE ABL R Y6 - EFRAF. 78 Unix b, XIGABME RGN “Bl AFHER,
Ao /INEIEA, B ERRAS s B, XFT Solaris 2.x, miFK SunOS 5.x, ZfEHKF K 'sunos5'.
7E macOS I, BHR-H 'darwin', 7E Windows F'EXE A "win' o iR [EFAFER IR M ERSAAAE: T
ARG AL . Python fCiSn[ T sys.plat form FREUAIH .

const char *Py_GetCopyright ()
& F A5 E ABL iR R4 Python AN 1B 7 AL A4, Bildn
'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'’

R B AR R AR S A s R B AR AE S HAE . Python ARG ATiE T sys . copyright 3KHUZ
1H.

const char *Py_GetCompiler ()
& FAEE ABL IR [T 424 B Python IRA R giidan 62, i g ryiEal, s

["[GCC 2.7.2.2]" J

IR LA B AR ) RS A s T R B e HAE . Python USR] A S & sys . version Hijk
PUZME .

const char *Py_GetBuildInfo ()
2 FieoE ABL 1R [l 56 24 Hi Python fERERS L0109 7 515 Fke g H IR A (5 8, fildn:

["#67, Aug 1 1997, 22:34:28" }

ﬁ@%?ﬁ%?ﬁrﬂ%ﬁﬁﬁ%; P # A RAE A . Python AU AT PAMAZ & sys . version Hik
BGZAE .

void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)

B THE ABL It APT B OR B T 1] F e : MY ECh X B PyConfig.argv, PyConfig.
parse_argv MlPyConfig.safe_path, Z:ULPython #1451LE H .

M arge fl argv iR'H sys.argv. XIS SEATRFH main () REUOZEL,, X HHET 5 —T06
2458 ) AT I B AS SCAR T A /& Python fERERSXT B [ AT BT SO AR BEA Eazs AT A, W) argy
RS — T ] DUN ZS AR R o MR BL R BUTC I IR 1E sys .argy, WK Py _FatalError ()
ZH e EERES .

R updatepath 25, JCPRBCRESEERAE . QN5 updateparh SRAEZAE, T IR BGA R AR B DA T B
B sys.path:

* WERAE argv (0] e A—ABUA A, WA BIE H SR 40 AR R 2] sys . path
OB

o AEHAFILT (WALZUL, WISk arge 5 0 8 argv [0 KRAGMIA L), WAKFLE sys . path
AT SRR IN— 2P AR, XM TS BT TAEE % (s
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ffiflPy_DecodeLocale () FfRIGFETE A F|— wchar_* &,
S R Python #7145 Cfe & JPyConfig.orig _argv MlPyConfig.argv .

i
BWAE T HAT B BIA LASM H i A Python FERESR N FIAZ A 0 AEN updatepath, FHET
FHTEH sys.path A5, &0, CVE-2008-5983,

£ 3.1.3 ZHIMCA 4] DUBEAEVA H Py Sys_SetArgv () ZJEF i —4> sys.path
JLE, BIANE:
[PyRun_SimpleString ("import sys; sys.path.pop(0)\n"); ]
G J

Added in version 3.1.3.
H 3.11 A5 .

void PySys_SetArgv (int argc, wchar_t **argv)

BT ABL I APL U ) F AT RE . W Mm B Py Conrig. argy HE TPy Config.
parse_argv, Z:ULPython #1451LEH .

WK Y T PySys_SetArgvEx () W T updatepath fj 1 [iE python fFREHS 5 3l I B2 T

-1,

fiflpy_DecodeLocale () KIFMFATERMGFE]—A wehar_* FAFH.
Wi R Python #7144 {CBL E WPyConfig.orig _argv flPyConfig.argv 5.
AE 3.4 WA % A8 B updatepath (HARHT -1,

H 3.1 A .

void Py_SetPythonHome (const wchar_t *home)
J& FiaE ABL Y AP # AR T RIA: NWUMCHIREPyConfig. home, 2 Python #1451¢

BLE .
BEE B R home” H 5%, Wl @ ARiE Python i FT7ERY( B . 7557 PYTHONHOME | %S EUTAF
A Lo

BES RO A5 M ESAP b — D PAREGOR I TR, AR P AT R RO F5 422 . Python
FERE G T B AR A 1B R AT i P PR

ffiflpy_DecodeLocale () FRAFMFATH MSE]—4 wchar_* FFH
H 311 fAR T .

wchar_t *Py_GetPythonHome ()

& T Ha5E ABL R[] BRIA " home”, /&M Z HiXTPy_SetPythonHome () WIVH BT B HE, =X
FHEHE T PYTHONHOME F35AF B Il N iR EE A B 1 (E

WERECRNAEPy Tnitialize () ZHIREHA, 7 NH¥FR [0 NULL,
TE 3.10 JUA A AEAS R BUIAEWIIR EFEPy_Tnitialize () Z BI#EA R[] NULL,
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9.5 ZEATHLSHEREIM

Python ff#RE s A2 58 R RAE LA . N T LR 2 AR Python R )y, BB T — @i, #r hglobal
interpreter lock SGIL, 4 IR AAERA E L JaA fe 247 Python XF4e. WIRBLAX 8L, HIff
d ] B B E AR T REAE 2 AR YRRy T SO BN, 2 2R R IS R R A 5 | T
SRR e 2 S U T — Ui A2 P

Pk, FRMESR A SRASGIL 28 4 RETE Python X4 EIRAT#EAE SR ] Python/C APT %, “hy TR
HRIAT, RS EMZIYIRERE (B sys. setswitchinterval (). PLAFEELE XIS
AE T MUFH ZEM /O #RVEIREIL,  PATEHAL Python 2% n] DA AT .

Python fERESR XHE— 4 WPy Threadstate WEHRG A PR F LB L EMICREL . dF—1
LR R A Y B Py ThreadState: BRI DME Py ThreadsState Get () FFEL,

9.5.1 \¥ R RAHPER GIL
REBARVECIL 19 S BAT AT fa] BG4 -

Save the thread state in a local variable.
Release the global interpreter lock.
. Do some blocking I/O operation ...
Reacquire the global interpreter lock.
Restore the thread state from the local variable.

O AN R g Iy — R R e e

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py BEGIN_ALLOW_THREADS % ¥ T F — A B 9 5 B — A~ B W 5 #8 & &;
Py END_ALLOW_THREADS 723 ¥ X AN,

R AR BT R R T T A A A

PyThreadState *_save;

_save = PyEval_SaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread (_save);

RCLE PR B AR BN - 4 S AR B R PRI 1) 24 AT AR S Y Bt o AR PR A AR AR
A, A ATE BORE i 2 BRI i AR TR ST (PR o5 — DR AT ASE BRI B S i etk
SHER 2R T ) o FIRH, YR ARSI, I ATEAF R SRR TR 2 i Se I

ik

WH R4 VO RBUE Rk GIL By WA, (HELEH AT E 1 Python X4 K214,
EE B0t R PN A G b DX B TRV R 48 SN 288 R B AR . 2505k UE, ZERTEEAT 4 B e A
BEVERRE z14ib Ml hashlib ik &8 GIL,
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9.5.2 3jE Python g|EZ% 2

2 {#1 %1 1#) Python APL (#ll threading Bilt) GUELARN, & H 3K DERRBLRSH M _E T 2R
MRS IERA. F2, RLRZN C A=A (Bl A B CMAREE BRI =Jr RaIE) , BT
AFiA GIL WBA X W LARRE LR

URARTR 2N IX LU AL ] Python A (Xl 22 LRSS =7 PRS2 L) i APT 19 —7B43 ), Rab
W E il i B AR S E IR A (R i R X L A, KSR GIL, SR i BN ERRRRES
BEE, XEEIRA BETT ARG Python/C APL, SEPA B BRIG, R EELAALRESSET, B GIL, &
AR RS RIS R

PyGILState Ensure () MlPyGILState Release () BEIZ HEN5EW PR ITA #/E. M C &L
F1 %] Python [t #1785 s F -

PyGILState_STATE gstate;
gstate = PyGILState_Ensure();

/* Perform Python actions here. */
result = CallSomeFunction () ;
/* evaluate result or handle exception */

/* Release the thread. No Python API allowed beyond this point. */
PyGILState_Release (gstate);

TR PyGILState_* ISR ERAE —NERERELE (HPy_Initialize () H3IE)&) . Python
TR EBANY RRERS (B Py_NewInterpreter () A1) , R ZRHR G 6 H 2 Al BEa Al
PyGILState_* API,

9.5.3 X fork() BIEEEIR

B KL 7 — AT B R EE RS e IHEm X C fork () BT . TEREZHEFF fork ()
ARG, B—DIEREPAT fork 2 J5¥ HA K H fork BULRFETFAE . X0 T 5L fnfay b #45 PA I CPython )
BATH T BIAEARIR S E & SR MR .

FURER U7 KRR — S R A A AR B A 1 Bl AN S B, Python il i 7E fork 22
BRI N 8, IR SR 10 5 3h os . fork () flide TIXAN 8, hoh, BiRSEE ik
FEH AL lock-objects. 7E4” @Bl ik A Python I}, 3574 JpAiE 1 Python 7 fork 2 {88 2 5 77 23R e &
BN (38 Python) . FFE{HH OS THAIUN pthread_at fork () REEMFEFE TN . 1oL, Y
JEo A Python B, HIZHH fork () MAZ#ET os. fork () (iR [H F| =% FH 2 Python H1) I I 1] g
2 FEIENE fork 2 )5 R LFE TR 1 Python EREI KA 988 . PyOs_AfterFork Child() 4%
SR EEOERBL, HIFREE BRI

JIT A7 At 2 R K 45 R G — S SC L B Rk 35 CPython (135 47 B AR S W % 323 L, os. fork () #l
R XK E AR T 4 Bl M R 1 BT B Hfhpy Threadstate X4 A K Ir A H
fipyTnterpreterState X4, B TiX—H DA K main” 45 % R, fork () V4 HAE% R
BEAR I main” KRR PLR A, 1 CPython 42 Rz T I Wt R B R KRR T RIIA Ik . HA Y exec () 1
Wi J S BB R FH A 19 20 2 E— R 3 A

9.5.4 5 API

XA S C 4 R AU AR A Python MR it i b FI YU R 45

type PyInterpreterState
B T2 APL (1B A TR IR  ZEIRS RS SELREEZRE. BT R —#
T I LRy St A DA B DA K A — LSRR H o IR IR PR3 A 0
NS T A F MRS R SRR A SIESATATR VY, (HAERRAS IR AT FTIFR SR 472
R4k SRRSO WIS, TR EATAE T WA RERS o
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type PyThreadState
B T2 APT (1F A RE ey K - RBR AR B AR . ME— 1 A B A -

PylnterpreterState *interp
AR REPIRA .
void PyEval_InitThreads ()
B T RE ABL APATIEMTHRAER 1 k%L
1t Python 3.6 N EH AT, BERESTE GIL AR E .
1E 3.9 WA K AR B ltlﬁui%lf)uTT PATAEAT AR

TE 3.7 WA A A A8 o RO FE R Py_Initialize () WM, WHARTLFHBETREE.
AE 3.2 WA AR ﬁt@éﬁzamﬁ%ﬁﬁﬁﬁpﬂmlmahze () ZHTVEH .
H 3.9 AT H.

int PyEval_ThreadsInitialized()

& T ABL WSk pyEval InitThreads () BZPE A NLREAEEE .. WERETEATFE GIL
(IGO0 SRR, BRI PO 4 ek S e B RS A TR I Bl APT (98 A

TE 3.7 AR AACH: BAEGIL ¥fhipy_Initialize () RHIRL
F 3.9 AT

PyThreadState *PyEval_SaveThread ()
B T RUE ABL BECA AR B (ISR 18D - KBRS E o NULL, k[ 2 B ZRRR A
(A NULL). QUARBIC WA, 24 HZfidh il C R &

void PyEval_RestoreThread (PyThreadState *tstate)

& T FE ABL SRIUAE R Reas il (NS EAE) R DR BN tstate, B UMK NULL, A
PERANE, WY LR AR AR, 75 VR A A 7E 8

ik

BT IETE f A AL B A SRR R O A B e, BIGEZRAEAN /2 By Python 6 2.
PRA] DALEVE R R B Hi ] _Py_IsFinalizing() B sys.is_finalizing () A7 f#E
B2 EIRA T B A R v DURE S AN DA BE R 22 2

PyThreadState *PyThreadState_Get ()

% TR ABL IR FUFTRARRTS . & RMAREER LA « 154 HRS N NULL B, R A& H
—NE AR GXAETE ﬁhiﬁﬁﬁ ﬁéz‘% oM NULL).

PyThreadState *PyThreadState_Swap (PyThreadState *tstate)

2 FHoE ABL AZH Y TR FRIRAS S S 4K sstate (R BEH NULL) 45 H RARIRAS . &R a0
WA H AR

T R R A AT, HARREIE A T RS :

PyGILState_STATE PyGILState_Ensure ()
B FROE ABL B PR 24 B 2 B2 O 1 & 47 8 Python C API i AN 4§ Python 5% 4% J& fift ¢ 7% 81
19 24 Fi R 2 AT . E%mﬁﬂ%%ﬁ—'ﬁf?yemsmte Release () W FIAH VT AL 5t v] DA 38 2
SRR EEEZ R, Bk, HBELERREWKE 2| Release() 2 A 14 4R 3 5t 7T A

JEPyGILState_Ensure () MPyGILState Release () V{2 [a)fdi ] HAh 5 LA X1 APL,
BN, BIPAIE# Py BEGIN ALLOW THREADS flPy_END_ALLOW_THREADS %2,

BREME R —AYPyGILState_Ensure () YRR BRIRSHAE “AaE", I B mgk (g8
%ipyGILState Release () DABfER Python A THIAARZS . B IASCVFREIATAA] , (HIX 2L A4 7 At Bk
E=l i8] TR E N PyGILState _Release ()

/\%

AR B A
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YZRRBCR I, 2 BTRRRRHRRA GIL H-REAS IR LTS Python (UM . AT RICR- S B AR .

il

212 AT N IEAE IR AL I M HEAS LA TR B R BCR A 251 &R, RIMEZARA 22 1h Python G
PR] AZEVE A SR B mi i ] _Py_TIsFinalizing() B sys.is_finalizing () JAEf#
BT R R IBAL T I ZAL ISR DA S A I B 424

void PyGILState_Release (PyGILState_STATE)

2 THRE ABL BRI Z B3R LAY AT AT 98 U, 7E BL U B 2 J5, Python AR £S5 5 H AE X AH
W PyGILState Ensure () J#H 2 BiB9—FE (E 28 & MR ST I8 7 Sk Ui (5 52 R Fiy, X
GILState API f{) i it 2ttt ) .

XPyGILState_Ensure () BBERIE FHARLL I 5 1E [R] — L& L X PyGILState_Release () )
il HIAH DL

PyThreadState *PyGILState_GetThisThreadState ()
& THE ABL SREULEARRR Y TR ADIRAS . QR U BT 3 1 it GILState APT JUJA] PAIR [4]
NULL. TR FARELR LA NERIRES, IIEA T E LR T A s RRRRES T .
X EEE— B Wk 4L

int PyGILState_Check ()

WY T LA GIL MR [ 1 3R [ 0. 1t ek E0n] DABG I MAEATEAR IR . HAT 24 B 1) Python
KRS LW I H2YHIFRA GIL B A 2R 1. X EZR—NBIAZ W &, Bl aneElm]
PA B SCE N AR R A R AR AL, 24 %05E GIL B i vl A SS VR 5 A T IURR A 48 1
FEAEHAA DL U AR AT -

Added in version 3.4.
PATF ) 295 05 ) s 3l 3 AN AR S 455 T AE Python JEARS & 7 HH A B 7w 51 FH 25
Py_BEGIN_ALLOW_THREADS
% Tk &  ABL 2 & ¥ OB N { PyThreadState *_save; _save =
PyEval_SaveThread();. W HE B E B & — 1M H Kk HE S B LU 5 F W
{f)Py_END_ALLOW_THREADS JZVLHL. A KILZEMHE— 112 L.
Py_END_ALLOW_THREADS

J& T HaE ABL WY BN PyEval_RestoreThread(_save); }. BEEONET—NHEER S
BWAE APy _BEGIN_ALLOW_THREADS JEVEHC. S ESCPABE—L MBIt .

Py_BLOCK_THREADS

% FTRE ABL XY RN PyEval_RestoreThread (_save) ;: BN T A XHALES
WPy _END_ALLOW_THREADS,

Py_UNBLOCK_THREADS

& T HiE ABL XNEY N _save = PyEval_SaveThread () ;: BN TIRAIHGIETE S H
A E A Py _BEGIN _ALLOW_THREADS.,

9.5.5 [KE%Z API

AT RECERLAAEPy_Initialize () ZJGHMAA .
FE 3.7 RARKEASY: Py Initialize () BIAESWIIEILGIL,

PylnterpreterState *PyInterpreterState_New ()

B THUE ABL BIE— I BREERIRE N R . ARERA SRR HARA D EZ PR
BRI U AT BE 15

Raises an auditing event coython.PyInterpreterState_New with no arguments.
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void PyInterpreterState_Clear (PylnterpreterState *interp)
& TIUE ABL HEMBEGPIRESN R ITAEE . DA 2R iR i
Raises an auditing event coython.PyInterpreterState_Clear with no arguments.

void PyInterpreterState_Delete (PylnterpreterState *interp)

B THar ABL G RREZRIR SN S AFERA & RS MRS L IR Z 8l
XfPyInterpreterState_Clear () WK EE.

PyThreadState *PyThreadState_New ( PylnterpreterState *interp)

& T e ABL RIS T 40 € R A R LRRIR R R . EJRMPRAS AR 2R, (HARE
TP R ETR A, AT DAGREF

void PyThreadState_Clear (PyThreadState *tstate)
2 FioE ABL EELFRRESXMZ T IrGFEE . DR &R

TE 3.9 A KA ILREIAES I PyThreadState.on_delete [, FEZHIRAS, 1t
BVER AHEAFPyThreadState_Delete () Y.

void PyThreadState_Delete (PyThreadState *tstate)

B TROE ABL iR LBRENZ. AFERELRMBRESY. KBRS LHMHEHZ A
XfPyThreadState_Clear () WIHARERE.

void PyThreadState_DeleteCurrent (void)

LIRS e R R 9l. SPyThreadstate Delete () Kl, AFEFAEER
RSl AFRRSUHEMHZ BiXf Py ThreadState Clear () R EE.

PyFrameObject *PyThreadState_GetFrame (PyThreadState *tstate)
& F R ABL B 3.10 pae. 3KEL Python ARIRA tstate ()24 T .

AR [0 —Astrong reference. WIRBAT U HIAFTHIMINR [F] NULL,
BB PyEval GetFrame ().

tstate W/ F NULL,

Added in version 3.9.

uint64_t PyThreadState_GetID (PyThreadState *tstate)
& T HaE ABL B 3.10 pase. FRHL Python ZFRARE tstate 1 ME— LR ARIRSFR AT o

tstate Wh/fi /N A NULL,
Added in version 3.9.

PylnterpreterState *PyThreadState_GetInterpreter (PyThreadState *tstate)
& T FE ABL B 3.10 e, BRI Python AARIRAS rstate o B H R 2% o
tstate WM/ A NULL,

Added in version 3.9.

void PyThreadState_EnterTracing (PyThreadState *tstate)

25 Python LFLIRE tstate P8 ERAIPERR 0 Ar o
ffiflPyThreadState_LeaveTracing () BRECRIKE EA].
Added in version 3.11.

void PyThreadState_LeaveTracing (PyThreadState *tstate)
K5 Python &FRIRTS tstate PPy ThreadState EnterTracing () eRECE S8 B A BE 2
Hre

HiEZMPyEval_SetTrace () MlPyEval_SetProfile () HREL.
Added in version 3.11.
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PylInterpreterState *PyInterpreterState_Get (void)
& FFasE ABL B 3.9 e JRIBCY RS .

UNSRANAFAE 24 B Python &R MRS BN A7 AE 24 B ARREAS W A th Blan AR IR 5 5. B ICikiR [l
NULL,

A p b2 #5717 GIL,
Added in version 3.9.
int64_t PyInterpreterState_GetID (PylnterpreterState *interp)
& THaE ABL B 3.7 peAz. R RRERR A ME— ID. QISR PATIEAR AP & A AT AT A R KR ] -1 3%
B R
il b 24557 GIL.
Added in version 3.7.

PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)

B T e ABL g 3.8 paAe. Rl NrflREds LR AR 7. PRI R AGR ] NULL WIBCA AT
R HARE | 5T BRI 7 B4 KR % SR Lo AT

XAFEPyModule_GetState () R, ¥ RAIN M ERAF RS T BIRESER.
Added in version 3.8.

typedef PyObject *(*_PyFrameEvalFunction)(PyThreadState *tstate, _PylnterpreterFrame *frame, int
throwflag)

TR A R AR 2 2

throwflag B2 th A2 Y throw () SRR WEHAEZAE, JUALRE 2 Hi 57

1E 3.9 A B AT R BOAE Al 2 —A> tstate T2

e 311 A K EASTE: frame TE 2 PyFrameObject* MCh _PyInterpreterFrame*,
_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)

ARl R 48

1525 PEP 523 ”Adding a frame evaluation API to CPython”,

Added in version 3.9.

void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp, _PyFrameEvalFunction
eval_frame)

BE WAL PR AL
152 )i PEP 523 ”Adding a frame evaluation API to CPython”,
Added in version 3.9.

PyObject *PyThreadState_GetDict ()

BEME: BN TIA . BT RE ABL R — A9 AT DATE HR Ak AR L IR SR B i, 4
AR I 24 (88— A F) 88 T SR AE I M A DIR S o ERCA R A 24 BT AR RS I R AT DA
TR AR MR BOR ] NULL, WA S AEAT e 545 | A HR I 7 1 24 B oA ] 24
IR .
int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)

B F il ABL fE— A b G | 5 . id Z802 HFR RN ARE id; exc @25 1) 7 xt
Lo GREA 2 G BUERTX exe B95I . SAB7 IEBEEMN, IR EIRA C K C ¥ RKHNE .
Pa HI AR AT GIL. 3 8] B RARIR S ER S IR (EE R —, (HARCR R E LA id 22k [a]
0, fIR exc 2y “NULL®, MISGEERARRERNFAEIRE (WRAFTE) . ERARTI KR,

T 3.7 WOR KA id TBSREAE M long A unsigned long,
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void PyEval_AcquireThread (PyThreadState *tstate)

B T AUE ABL PREUA SRR BIOH K7 24 1 SRR SN sstate, "EALITAN NULL, HUAAEIZ
HIE A APRZARAR T R, Wk A s,

Ik

DB AT I IETE S AL B RS LRI ) I pR BRI A i AR, B 2R /2 By Python B
VRA] DATEVE B 2 2 ai il _Py_IsFinalizing () B{ sys.is_finalizing () R &R
FER R IO AL T I LA RE h AR S RN b BE A 45

IE 3.8 AR KAEAT: B E i N S5PyEval RestoreThread (), Py _END_ALLOW_THREADS ()
MPyGILState Ensure () PRFF—, WIRFEARERERS IEAE S Z AV 0 2 A 55 4 i 42

PyEval_RestoreThread () ;&—MNMHRZAI I (BRI M AKVIIHL) T EZo k.
void PyEval_ReleaseThread (PyThreadState *tstate)

B T e ABL F5 4 BT RRIRAS S ) NULL H R &R Reas 8. 7E 0 m Bl S8t H
W BT ERRE TR o tstate SRR NULL, S BN TR E RS UR L prgAek
& - WERAR, MRS Em k.

PyEval_SaveThread () J&—MIHAW K (RIHELRE M AWILEL) a2 R Rk

void PyEval_AcquireLock ()

B T HEE ABL ZREUAE RS B, BULAEILZ AIC ). APRZARC a8, Wa i
SER -

H 32 RAFH: WRHBEASTEH Y0 X BERS. WU HPyEval_RestoreThread()
B{PyEval_AcquireThread().

ik

2B AT IEAE B B AL I RS LRV L pR BSORF A S5 R, B ZRFE A& (i Python A1
VRA] DATEVE ML BR 2 Bl _Py_IsFinalizing () B{ sys.is_finalizing () FR/GEf#
Bt B AL T i AL R DA S N DA B 4 4

JE 38 RARKAAT: B N 5PyEval_RestoreThread (), Py_END_ALLOW_THREADS ()

MPpyGILState Ensure () PREF—E, WERTEMER G IEAE S A AL BRI W) > R 45 21 B2k
void PyEval_Releaselock ()

& T HaE ABL BECA R REas 8. B A7E 2 R Bzt .

H 32 A FEM: WERHBASEH YA LBERS. W ® HpyEval _saveThread ()

BiPyEval_ReleaseThread().

9.6 FREREIEH

BRIERZ BRI, ARHES L S A — A EAlE) Python fRRERR , (HE LI Sa5 ZARKE [R] — bR L 2 ]
— AP ORISR TR IR BRI R IX — K.

ST RS RAEIB TR (LI BT A S AR . Rl e — PR T ME— (1Y Python f#REAR . 5
TR, ERRE A ME— AR 2R ST LR S AL B SE . B ATTHEIZ A TIN ) AR AL S0 TR] Y T
19t HIl b e iz T s ZAL R 5 Sh iR s . PyInterpreterState Main () BRECRFIR M —ME
] RS 18

VRATLAE i Py ThreadState _Swap () REE TIERERR Z (M IEAT UM . U] RAGE T 510 R 200k A A 6

BEA:
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type PyInterpreterConfig

5 T ECE TR i KB TS 5k . HAE(AEPy_NewInterpreterFromConfig ()
FRA () T 45 S S s A TN B 2

Added in version 3.12.
Sty B
int use_main_obmalloc

WERARAE N O WITARREESAF B I O R X5 DTEGIRES. BB (=) LR
AR .

MMHFAZE N 0 Mcheck_multi_interp_extensions Wik 1 (AEE(E). WHRIZER 1
Wgil AN fPyInterpreterConfig OWN_GIL,

intallow_fork
ASRAZAE A O WIBATIREA SCRFE S B0 T 5 AR as AR AT AR b fork #EAR. 750 fork Kf
NAZ IR -
TR fork Y2E LI subprocess BHFHTIIA AT A .
intallow_exec
WARAZAE Ty O WS AT IR AN SCRFAE M BTGE 1 RPREA B AT A] KA i ik exec (9140 os .
execv () B 4 Hi g . 750 exec FFAAZ BRI .
TEHE Y exec #i2E [} subprocess FHURALIRAA] T .
intallow_threads
WA 0 WITIREARY) threading BEHCRE R S AIEZAR . 5 M ZARRFBL FLF
int allow_daemon_threads

WRAZE R 0 W TMERELRH threading BHUR RS BIESFP LA . FWRF RFFPERE (R
Flallow_ threads ZIEFH).

int check_multi_interp_extensions

UNSRAZAE O WA 4 FEAERIS nlAE 24 1 TR Bl AT M SRR e e A, A I
CRBr B tntl) Bibk. UK A 2 Br B i by L (S WL PEP 489) nABERA . (537

Z [ Py_mod _multiple_interpreters, )

W use_main_obmalloc g 0 WRZEMAAN 1 AEEE).
intgil

R SE BN T ARREAS Y GIL BeF07 2. EWPAZARAJLAZ —:
PyInterpreterConfig_DEFAULT_ GIL

5 RN %EFE (PyInterpreterConfig SHARED_GIL),
PyInterpreterConfig_SHARED_ GIL

) (k=) EfgRERY GIL.
PyInterpreterConfig_OWN_GIL

T ReAR H C Y GIL.

m R % {H MNPyInterpreterConfig OWN_GIL N|PyInterpreterConfig.
use_main_obmalloc WK 0.

PyStatus Py_NewInterpreterFromConfig (PyThreadState **tstate_p, const PylnterpreterConfig *config)

g TR . X2 ULTP) 2k i Python MBS HATIAEE . FEAMTF LR, #ii 1
PR A ST AR E 0 i A, AR ABH builtins,  _main_ fll sys .
EMEAEHE (sys . modules) B R IELE (sys . path) R EN . KA sys.argy
i, ERAFMPRIE VO iU sys . stdin, sys.stdout fll sys.stderr (A iTiXLEX1 4
FRFE A R B2 SCURE AR AT o

ZE config 45 il F 1) AR AR A P 8 D P9 0B 200
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JENJG , tstate_p RERCBA B T ARG AR — DN ERRDRAS . RS2 M AT AR
FRIER . TEER A B AR TSR SO RAFRIRSHIE . AR ETHOET A R
AR ), W state_p XFRESA NULL; A2 BB AT 575 PR S RS R A7 R 24 i Y AR RS
HRTTT 224 AT AR S FH A — EAFAE

5 i HAth Python/C AP pRE—FE, FEVRH LR B2 BT ATER A 4 R REAS 10T HL A HoR [ 1)
RS o [RIFEHIAERE A R B AT B B G AT ARIRAS . PTG, IR BRI 1 ik
A ETRERA . AR AW TR B O GIL S AR i RESR 1 GIL XF8RER. 241t
PRER I, B RS 1 GIL 3 24 B AR A 1 2 1 AR REAR 1Y GIL 72 A PR AFRERCIR S .
Added in version 3.12.

TR AE MR TR RS, R D RESZ IR DL T S B R :

PyInterpreterConfig config = {
.use_main_obmalloc = O,
.allow_fork = 0,
.allow_exec = 0,
.allow_threads = 1,
.allow_daemon_threads = 0,
.check_multi_interp_extensions = 1,
.gil = PyInterpreterConfig_OWN_GIL,
bi
PyThreadState *tstate = Py_NewInterpreterFromConfig(&confiqg);

WL CE H 2 8RS & e . FE IS b ) G R A E 2 Bl AR O 4%
FipyInterpretersState{H. BlER HEERIAT AR NERIF T PyInterpreterState W,

PRI 7 e (1) MR [

o X Z M B iR AL iR, FlanpyModule FromDefAndSpec (), ¥ REAFEREAA
BRI — A B RO g . A C 2P FS A4 R AR B REAE X Seii bt 4 2 [ S =2,

o KT BB B IR, BlinPyModule Create (), M4FEY B EH K FAR, &
FRROE IR L, SR HBR I 4 GR) #501. [F—3 B —A (7) RS
A, RO — D HBREO T T2 DU N2 R init AR SPORM . IRy
A R A 2 (1) PRSI S, X RES SEIU Z SMIAT R (S 00F 30 Bugs and

caveats)
HHBEXARTERM Py _FinalizeEx () MPy Initialize () EAENVIGRBRELTZ

JE PSRRI P 2 A R L X TTIRARE S, R initmodule AL KRN . 5%
BrEcginte—FE, XEWRE A C RPN 4528 B REAX LU 2 [a] JL =2,

PyThreadState *Py_NewInterpreter (void)

& T e ABL Fr— A>Tk . XAEAR EHE4 X Py_NewInterpreterFromConfig () )
ey, HEERE TIANITH. R DRREN TS, ©ot MR GIL, 7t
VF fork/exec, FLVFSFIERRE, AV BT BRI,

void Py_EndInterpreter (PyThreadState *tstate)

B T RUE ABL S 4 E R AARIRES TR (1) RS . 4078 I RIS AL AN 24 i ) e
R WSO KT LRSI TNE . AR, YETA LRSI NULL., 5 IR
i R IR AT AR SR 2 D0 B o TV BC BR B0 BT A5 AT H AR AR b Fr (0 P 1) 4 Jm R R
aeBle YHIR A FRFA GIL.

Py_FinalizeEx () RfHH8HrA e 24 il IR E] b i A B B B80T AR
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9.6.1 fBFFE2EL GIL

il Py_NewInterpreterFromConfig () fRRET ARIHE—A>15 HAW MRS o 4= I B0y T ilRe,
FEEA HOHY GIL. X B A B RS ARE T AR IERERS AT Python AT IR 2 B HC At iR i
P Bl P AL A AR RS o P LA 32 4T Python UAD I B> Python JEFE T DAELIE A ] 24~ CPU %
Lo XA EERESNIT 5 F RBOR T AR %07 (B 0L PEP 554),

{5011 B 2 P AR RV RO PR B BRSO R AN AR PR A DL ST ]
GEAERPRE . BT 5 AR R R A AR DL N AT R R X5 (B None, (1, 5)) HHE
ANTTE AL X I P R — o ] B AR B AT A A e 2R B RS (O R) ISR —1
EJafie B, X SkR BRI ARG IR AT LA RSO R R TC S
WWHCRB R 24 b, X NEEG] . /NEEOHH A — L8 Y B R XY o

AR BEGRFE IR BRRASTIR 2R REIRAF L IE M 2 AT R RE IS 2538 5 H R FT R Atk . i
R BEPRFF I BRRSHR 2 ARRFHIN [y SRRl R A A8, AL AR T FME AT A 352 o

BRubZ Ak, U 2 A R R A RS 1 — D T B SR AT E BN 12 18] 204 CRBRR BRRE) . Ak

HHEATIEAR o BAT IR HE R A N IR AT ARIE DT 20 AR AR AT 2 B Dol D DR 4o Bt
RS TAERIA RS < M EdRE R (R3t=) ATFAR TR,

Added in version 3.12.

9.6.2 #IRTIEE

T TARERS (WA BT ARERS) #A Al — RO ALI RS , T2 IR BPREHEIRSE 3 — 2R,
GG SCPFBAENT o5 . cLose () IFEATAIfE CERRECERRA WIE 14 FFTIFISCHE. T (7)
BRER 2 BRI o, TR R LIE BT EL DI # (1) A A
LIt T A PR QA A TTREBAL (D IR R AR R
24 L

87 224 45 3 T e AE TR R Z AL P B PR k. SEBIEE, BROR X SR R AT
;Tﬂ’ﬁgﬁ‘?;wﬂﬁ%&mﬂﬁ CUMEBIR (F) MR, A E N — '5 & N 24 3 G LRI B AN
T I A %

EF RN — 2RI YIBE S PyGILState_* API 54 IR MRAUPH), B hiXLe APT {2 & Python
LRSS 'ﬁ%’ﬁ%%ﬁ%ﬁzwﬂﬁﬂimﬁ%%% M AR ATAEFT I T X — Mg . TR 2L EHAR

ANEHE—X HAMVLR Y PyGILState Ensure () MPyGILState Release () WM Z [T R4S .
BEAb, fil X2 APT DA i M AE Python 1 7 () 4218 A Python fRASHH & (U1 ctypes) FE H Tkt
PRI AT e 2 H P A A

9.7 L&A

PRAL T — ] FARREAS AR AR B B AL o X S KRR T R B R B AN S R S B E .
int Py_AddPendingCall (int (*func)(void*), void *arg)

B T RUE ABL Kg— DR BUIMAM LR REAR SRR BT RIML S5 o s, KR [ 0 FF4F func A
TR R ERRAS . RIS, KR ] -1 (A S BEAL AT R

BIEHIMABIN)S , func XF AP SEL arg B REARAAERI . XT IE #1247/ Python fUHY
KULE R, (R I DA PS5

* f\iTbytecode Wi F |5
o FERFREEA global interpreter lock (R I func W] DA T 5225115 C API),

func WLIFAEIRINIIR ] 0, BAERMO R -1 HRE N REES . func AP ITARE LA
Fro— A2 d@n, (HAR A RER s RO & 5 T g T AT e 2R -

BB AT AN 2 TR, AT S R REas Bl
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FIAEFARRES R R AR, VR AT GIL. A0, bREL func W] RE S GHEA BRI R RE AR R
VR

e

X MUZHEEL, RAEEFERRNEI A M. NREERIE func 2R PR . QR 2482
ICTFPITEN RGP, func MASTERG VR B2 Big R A . PR E0EH Al A MER C
LAEH ] Python HRS. 1EAEAR, W6 PYGILStateAPI

Added in version 3.1.

e 3.9 WA AR T QR ML R BFE T R R TR R, W R B fune R0 2 T AR R
A A ARG IR . BUERAS TRRESHRA B SR TR 513 .

9.8 S HTFOERER

Python fERERR A I PEBE AT AIA T BR B T HARE T S8R G SO . BT O TIERE M. 1
A g TH

XA C e 1 ALV BB 70 A BSCER 2 ARG 2B 5 1) Python J2= 25 1) T8 X6 S R T8, B REELHIAT C
PR o B TR AEAR B IS AL XA DR VR R N AR LA R B R R, L o) R 2 o A
Y EAR TR S Z A ) Python 24 BR R R KA o5 1 FHAFATA o
typedef int (¥*Py_tracefunc)(PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
i lPyEval_SetProfile() HIPyEval_SetTrace() Y& W M IR BF R S iy 25 B, %8
— NI S RN obj & 45 W R B XE R, frame 25 FAF A K B WX G, what
2 ”% ®EPyTrace_CALL, PyTrace EXCEPTION, PyTrace_LINE, PyTrace_RETURN,
PyTrace_C_CALL, PyTrace_ C_EXCEPTION, PyTrace_ C_RETURN EJiPyTra ce_OPCODE

H—A>, 1M arg KT what I{H:

what #J{& arg g X

PyTrace_CALL ,E‘\%Py_None.

PyTrace_EXCEPTION sys.exc_info () REHREE .

PyTrace_LINE M EPy None.

PyTrace_RETURN RGO E, SR IR R S 20 NER B NULL.
PyTrace_C_CALL IETEA BB 42

PyTrace_C_EXCEPTION IEFEVEFRET£.,
PyTrace_C_RETURN AV LZI%U@%O
PyTrace_OPCODE M 2Py None.

int PyTrace_CALL
20— R AT IR AR R A, B ) — A A B A H L 4 Pyt race func pREL
(1) what JEZHMH. 15 VERUET A AR 80 R B0 2% A AR Y B8 DU it TR TEAH B i i
li] Python 54y iy R 42 il AL -

int PyTrace_EXCEPTION
MG KN Pyt race func B what TESHIME .. TEALPRSEAEAT 51919 2 5 Ff
what WETE T ER R AL, TR S5 1%5 5 H 2P0 EAE LTI . XA AR 2 24 7
4 3 Python FRFETTI, IR 4 [0l 8] bR K0HS Bl 7 5 A4 Bl [l 24l A BRER PR & 2
WEIX e PERE TR AT EA .

int PyTrace_LINE
BT T P BAR S I L 4 Pyt racefunc B (BA XA TERE TR KO 1) what XS 1)
{H. B PAEELR f_trace_lines %0 O FEFRAM#EEE .
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int PyTrace_RETURN

B— A RIRRR P I AZ 45 Pyt race func B what TEZHI{E.
int PyTrace_C_CALL

A C BRI L 45 Pyt race func B what TESHY{H.
int PyTrace_C_EXCEPTION

B—A C REG | K REN 4Pyt race func BN what TEZH1E.
int PyTrace_C_RETURN

B—A C REORIMIN 445 Pyt race func B what TEZH1E.
int PyTrace_OPCODE

Y HRAEM AR T I L 4 Pyt racefunc AL (ARG TERE MR %D 1) what £ 2
HME. TERRATE DL T LA R BUATE R X £_trace_opcodes B4 1 K
2K

void PyEval_SetProfile (Py_tracefunc func, PyObject *obj)

FHPERE 2 D BRECIRE A func. obj TESKE RS —DNIES L 4% EL, B PLZ R Python X
S E A NULL, Q05 MERE 0 A7 bR B0TE B 4E P OIRES, WA EREAS AR obj 8 F A [R] () (B R $2 4t —
AT T SRR WA L B XA PERE T bR BB XS B Py Trace LINE PyTrace OPCODE
MpyTrace EXCEPTION PASMAFIA#E I IEF AT

HiE S sys.setprofile () EREL.
T I AR GIL.

void PyEval_SetProfileAllThreads (Py_tracefunc func, PyObject *obj)

KM FpryEval_setProfile () (HRAEJET YIRS I ITA 1EIZ T T AAR AP i B R RE /AT e BT
A BT 2 EICE

P 7 kA GIL.

HpyEval SetProfile () —Ff, PRI S BMS AL | A 1 57 [F] AR P A 40 A% h L B P RE 2
Hred %L

Added in version 3.12.
void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)

B B oK BN funce X AU TPyEval SetProfile(), X HIAE T R BR o6 20 & 80
T FHMBAELSREN BAEZRSHEEAMN C K H X M X8
M, f FpyEval SetTrace () YE M B9 AT ] ¥R B o8 £k AN & 3 WPy Trace C _CALL.
PyTrace_C_EXCEPTION B{PyTrace_C_RETURN YEX what & Z1{H..

FHi 5 sys.settrace () R
P J7 AR GIL
void PyEval_SetTraceAllThreads (Py_tracefunc func, PyObject *obj)

KT pyEval setTrace () (HRAEIRT 2 BRI B A FEIZ AT AR ik B R B ok 20T AN 2 )
eI A E .

W 7 WA GIL
HpPyEval_ SetTrace () —Hf, ZMRENS ZWATAYET | K 0 55 [ BHE FT A 2R vh i B IR R pR A
Added in version 3.12.
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9.9 BRI IBIZH

X 28 R B A R ORI TR
PylnterpreterState *PyInterpreterState_Head ()
FHFREARIR SR SR [ 31 BT e R AU SR ATk
PylnterpreterState *PyInterpreterState_Main ()
A 0] AR IR SRS 42 o
PylnterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)
M IR S X R AL F1 iR 0] interp 2 JG YR — 0.
PyThreadState *PyInterpreterState_ThreadHead (PylnterpreterState *interp)
15 H1 S ARERERS interp A IR ZARLR 9 L pR B 517 5 — Py Threadstate X GHTRE
PyThreadState *PyThreadState_Next (PyThreadState *tstate)

M ET[A—APyInterpreterstate XRIYLIDIRER GAMAIFN R IR 1] state 2 JFH)TF—
i

9.10 ZREXRHMEMTIF

Python fE R PR AL T AR AHAF i (TLS) MARIZZ S, BX T ZM A TLS SCl b7 T A0k AR
Python |22k [\ & 2 AR A7 fif API (threading.local). CPython [ff] C JZ24% API 5 pthreads fll Windows
PP AL (5 — A AR s BOR AR AR S — A void* fH.

L X LU R BT R AREA GIL; B4t g S Bl .
THYEE Python . h HAELHE TLS APL W], VRFEZALHE pythread. h R A AHA i

ik

X4 APL pREER AN 22 void* WMEALPENTAAEBE AR . IRTTE H A TEAREA]. Wk void* {H
Y54 Pyobject*, XEERBIAXITENIIITT B,

9.10.1 & ZEEHiE (TSS) API

5] A TSSAPI 2k T Bt CPython fifRE2eth BIAT TLS AP [fHi . % APL i i — N3 B Py tss ¢ T
Al int RFIRLHEGE.

Added in version 3.7.

Z W
”A New C-API for Thread-Local Storage in CPython” (PEP 539)

type Py_tss_t

ZBARATFOR AR AR, HoE ORI T T )21 TLS 28, I HEA — D FoR i i
REHI NI T Bt LGSR PAIEAE A B

MK E X Py_LIMITED_API W, SeVFHPy_tss NEEDS_INIT HATIHREMERS AL

Py_tss_NEEDS_INIT
XAERY R Py_tss_t BEIPIRAE . WTERIXANEAR M PY_LIMITED_API K& L.
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HMEHE

Py_tss_t WENAHEL, FEMHPy_LIMITED_API 9qif i3 JRABH 2 W20 1, e Sepki b T e 2
A S IAE G 196 ) A 275 BA 1) IR LG B R T e R S 0 i
Py_tss_t *PyThread_tss_alloc ()
& FRUE ABL g 3.7 e, IREl—N5i Py _tss NEEDS_INTT WIGALHIMERREAHIR IME, 5L
Y BN A4 L AR W 3R ] NULL
void PyThread_tss_free (Py_tss_t *key)
B THUE ABL g 3.7 e, FEHIRMM Py Thread tss_delete () DABRPRATATAE SR L FE R

A B E WU IR > G it Py Thread tss_alloc () I ECIIA ER key. TIH: key ZH0H
NULL N8 AT B4R

ik
BORETLH) key KF2EM— D BZERE . IR 2Y44F key EHE D NULL,

Bk
XSERENIE S key AT NULL, HH., QURGEM Py tss t iR PyThread tss_create () §]
Ak N|PyThread tss_set () MlPyThread _tss_get () BT R E X -
int PyThread_tss_is_created (Py_fss_t *key)
B TH i ABL B 3.7 B #2. m R 4% E WPy _tss_t B # i has been initialized by
PyThread_tss_create () BHIEAALIR B —AHEEE.
int PyThread_tss_create (Py_tss_t *key)

BT HasE ABL g 3.7 gz, Y4 IR —A TSS R R M 22 (H . A0SR key S04 0] (1 oK
WPy _tss_ NEEDS_INTT FIMEANIHAT R A e . MR BT AR R i 68 BB A - FEC )
TRt S8 BRI AR PATAEAT 44 37 B i i 1]

void PyThread_tss_delete (Py_fss_t *key)
& THaE ABL B 3.7 paAe. F55%—A> TSS H AR BT A AR st s i AR BRI R, R )
WA R WAL . OB DUl Py Thread tss_create () PRV, I
PR RT ATE [R]— AN E E SR - EAE— A S B B B3 T RF 2 TCRUT

int PyThread_tss_set (Py_tss_t *key, void *value)
B THUE ABL g 3.7 e, iR RMERFITRMIRF— A void* {H5 M HTLAE 1 TSS SEAHKHK .
LR — DS voiad* [HMST BT .

void *PyThread_tss_get (Py_tss_t *key)

B TR ABL ) 3.7 iiAe. SRS RILARh 55—/~ TSS BRI voidr i, A4 pI AR
A SRR SO SR o] NULL.

9.10.2 & IEAXH7EfiE (TLS) API
H 3.7 WA Bt API CL4f 2242 % )3 745 (TSS) API BT B

ik

XA~ APL A SCHE AR TLS 8R F CIEM &N int R U6 . FERXERFE L,
PyThread_create_key () ¥ BliR Bl —ANKRIBORES, I HHAh TLS BHE XK -6 L HE T
L

T BT SR BRI, R IAEH AT b 6 AR B APL
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int PyThread_create_key ()
B FHE ABL

void PyThread_delete_key (int key)
B TRk ABL

int PyThread_set_key_value (int key, void *value)
B FHE ABL

void *PyThread_get_key_value (int key)
B FHE ABL

void PyThread_delete_key_value (int key)
B FHE ABL

void PyThread_ReInitTLS ()
B FHE ABL
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cHAPTER 10

Python #t& LBl &

Added in version 3.8.

Python W] DA i flPy_InitializeFromConfig() MPyConfig %5 ¥ 1k % #] 4h tb. B W] DA ff

Py PreInitialize () MIPyPreConfiqg MR IE4
A WA E T

* Python T i W FHHE—ANE il Python, HAT N5 # KL Python Sl B4, PRI R A6y <

FrZ 4T T BCE Python.

I e . TR T Python A IR AR, i Python 5 RAREIFA. (N, JFHUASRHFHE
/8, LC_CTYPE if & DS B (ReRE A LA ST 2 40 5%

Py_RunMain () PRECRT#EH R0 5 22 6l Python 27,

2 W.initialization, Finalization, and Threads.

S0

PEP 587 "Python ¥ 14 (L iR B,

10.1 ;=61

SE il i) Python 7R 52 2 ARG BB 1T

int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig (&confiqg);

config.isolated = 1;

/* Decode command line arguments.

Implicitly preinitialize Python (in isolated mode) .

status = PyConfig_SetBytesArgv (&config, argc, argv);
if (PyStatus_Exception (status)) {

*/

(T
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exception:

(B L)

goto exception;

}

status = Py_InitializeFromConfig(&confiqg);
if (PyStatus_Exception(status)) A
goto exception;

}
PyConfig_Clear (&configqg);

return Py_RunMain () ;

PyConfig_Clear (&configqg);

if (PyStatus_IsExit (status)) {
return status.exitcode;

I3

/* Display the error message and exit the process with
non-zero exit code */

Py_ExitStatusException (status);

10.2 PyWideStringList

type PyWideStringList

i wehar_t* FAFER A ARIF 3.
U2 length JJgARAE, W items WA NULL 3 HL A 545 FR 350504 NULL.
Jiik
PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)
Y item TN list
Python W25 AT 4 A LASE 8] FHT L PR
PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t *item)
¥ item JEH A F| list 1) index LB L.
S index KFET list WKJE, WIXF item FSIME] list o
index WK T4T 0,
Python WA T4 4 A AT 1 L B K
kiR B
Py_ssize_t length
List K J&,
wchar_t **items

FIETIH -
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10.3 PyStatus

type PyStatus
BRI PR AR s . AR EGR H A Z5H 1R
XFTRTR, BN DMERE AT RN C BB R .
St IR B
int exitcode
B, B4 exit O WS
const char *err_msg
R {E R
const char *func
T AR R A A4 R, ATRASH NULL.
BIEBRZS Y R
PyStatus PyStatus_Ok (void)
FEI.
PyStatus PyStatus_Error (const char *err_msg)
QR RSNIDEI R A7 P
err_msg ANV A NULL,
PyStatus PyStatus_NoMemory (void)
WA LRI (AR ) o
PyStatus PyStatus_Exit (int exitcode)
PATE E IR H AR H Python,
AL TR ZS Y BRI

int PyStatus_Exception (PyStatus status)

RS R e B WY Wy HAE, W R R L A g B B R

HPy_ExitStatusException(),

N

int PyStatus_IsError (PyStatus status)
BERBEIRL?
int PyStatus_IsExit (PyStatus status)
ERRETIRI?
void Py_ExitStatusException (PyStatus status)

WA stams J2— MBS WEHH exit (exitcode) o W stams j&— A5 1RAS WIHT EDES 12
B RE N EZRIEGERE . WHTE PyStatus_Exception (status) NAEZENA
REREEH o

#/ik
TEPHR, Python Rifd fHi% & PyStatus. func %, TMAERSHEEI SR func 5 NULL,

Il

PyStatus alloc (void **ptr, size_t size)
{

*ptr = PyMem_RawMalloc (size);

if (*ptr == NULL) {

BT
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int

return PyStatus_NoMemory () ;

}
return PyStatus_O0Ok () ;

main (int argc, char **argv)

void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);

}

PyMem_Free (ptr);

return 0;

(B L)

10.4 PyPreConfig

type PyPreConfig

AT Bkl thk Python L £ .
T IR AT E e B R AL

void PyPreConfig InitPythonConfig (PyPreConfig *preconfig)

Wt Python B2 5 SRMIGRALTICHEL E

void PyPreConfig InitIsolatedConfig (PyPreConfig *preconfig)

IR 7 e SRAI RIS RCE -

LAl ENS IR
intallocator
Python 7743 Bl 44 Fk:

e PYMEM_ALLOCATOR_NOT_SET (0): AL NAE/ - Higs (I 2RA) .

e PYMEM_ALLOCATOR_DEFAULT (1): %iAA A4 B,

e PYMEM_ALLOCATOR_DEBUG (2): i N A4t 22 Ml 18X 4T

e PYMEM_ALLOCATOR_MALLOC (3): f#if] C iy malloc () .

e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): 5fl{#i [l malloc () PRI 4T,

* PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc 7 54 5 % .

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc 1 4B %5 Bt 8% 41T .

5% Python 2 {# f —-without-pymalloc #47H & N PYMEM_ALLOCATOR_PYMALLOC

Hl PYMEM_ALLOCATOR_PYMALLOC_DEBUG Ak 7 5.

Z: L, Memory Management.

PRiA{H: PYMEM_ALLOCATOR_NOT_SET,

int configure_locale

Rt LC_CTYPE & 5 K% b FH Pk e 5 Xk .
MRET 0, NWP¥fcoerce_c locale flcoerce c_locale warn WM AEHN 0.

Z:Llocale encoding.,

RRIAMH: 7 Python FCEH 0 1, FERREHCEH N 0.
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int coerce_c_locale
WEREET 2, A C s X,
WEREET 1, NI LC_CTYPE 1 5 XIOR A A H@ 5 R 24 4 i 4 46«
% Wllocale encoding .
BRIAMHE: 7E Python FiLE H N -1, TERRESHCEH A 0.
int coerce_c_locale_warn
WENAERAE, WSAE C il 5 Ao il a4 i) A 5 .
BRIME: 72 Python LB H 2l -1, TEFABSHCE A 0.
int dev_mode
Python JF &ZA5: 2. PyConfig. dev_mode,
BRIME: 1E Python By -1, FERR BSR4 0.
int isolated
sl W PyConfig.isolated,
BRINE: 7E Python i35k 0, FERR sl 1.
int legacy_windows_fs_encoding
W AEEE:

e B PyPreConfig.utf8 mode N 0,

e B PyConfig.filesystem encoding A "mbcs",

» B PyConfig.filesystem errors A "replace".
WG4 | PYTHONLEGACYWINDOWSFSENCODING (AR B{H .
XAFE Windows Fr] . #ifdef MS_WINDOWS Zn]#% T Windows % & CHS .
BOAA: 0.

int parse_argv

WNIEETAE,Py_PrelnitializeFromArgs () MlPy_PreInitializeFromBytesArgs ()
5 PAS H AL Python f@#Afr ey AT SR R 5 ST argv 240 200 217240

BRINMH: 7 Python FLELH R 1, TERAEECEHH 0.

int use_environment
{Fi ] R4S E? W PyConfig. use_environment,

BRIAMH: 7 Python L >k 1 TMIAE R BSRCE 2R 0.
int ut £8_mode
WRAEZAE, WJF A Python UTF-8 Az,
Wit -X ut£8 Ml TIEWH PYTHONUTE 8 FpBEAS 5k 0 8% 1.,
AR LC_CTYPE ifi 5 KHHCh C 8L POSTX APl 1.
BRIAMH: 7E Python JiL & ok -1 TIAERA BRCE Hh 0.
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10.5 {#FH PyPreConfig fi#)i&1t Python

Python [ FiHI 451k
o % Python NfFZ4 HiLgs (PyPreConfig.allocator)
» Bt LC_CTYPE 155 X185 (locale encoding)
o % B Python UTF-8 }iz{ (PyPreConfig.ut f8_mode)
YHIA AL (PyPreConfig 2A) fRFFE _PyRuntime.preconfig 1,
T 1w 464k Python 1) R %5 :
PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
MR preconfig ML E K FHI 454 Python.
preconfig INA] A NULL,
PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int arge, char *const *argv)
Tl preconfig THC E K I 4R 1L Python,,
W2 preconfig parse_argv HIEZAENMYT argy iy 011280 (FA7H ).
preconfig /NR] A NULL,

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int arge, wchar_t *const *argv)

R4k preconfig WL E AR THI 4G 1L Python.
IR preconfig Wiparse_argv Yy AFEMMMRNT argy fh FTEH0 (FEFHER).
preconfig ZNA] A NULL,

P EARMHPyStatus_Exception () flPy_ExitStatusException () RANFEEH (FERE
B

Xt F-Python B & (PyPreConfig_InitPythonConfig()), WIS Python J& TS 80iaikny, A8
2AEWRI IR Python BHBABAE G 21758, MBS gmidtg NG iRt E =B m. i, -x
ut £8 Ay 4T j= H Python UTF-8 &=,

PyMem_SetAllocator () W fEPy_PrelInitialize() Z J§. Py_InitializeFromConfig()

ZHI BB LLZEE S EXHWANEDE . WU BryPreconfig.allocator #f % N
PYMEM_ALLOCATOR_NOT_SET W|AJ¥EPy Prelnitialize () ZHi#t .

g pyMem RawMalloc () XFEM) Python N4 Hic e KU BEAE Python T4 #G 4k 2 mifdi Y, 1 B 4298
malloc () fll free () MIAA L R4 . Py_DecodeLocale () ANRELE Python Fi#) 4G4k Fi 48

{5 B0 4R A o 5 T Python UTF-8 KL 31 1

PyStatus status;
PyPreConfig preconfig;
PyPreConfig _InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

status = Py_PreInitialize (&preconfigqg);

if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);

}

/* at this point, Python speaks UTF-8 */
Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();
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10.6 PyConfig

type PyConfig

8T K T E: Python FUTE S (45 F 14 o

TESE , WA PyConfig Clear () BBRMBEIHELENAT .

SRRTTIA:

void PyConfig InitPythonConfig (PyConfig *config)

WL Python Bz & KA UIRECE -

void PyConfig InitIsolatedConfig (PyConfig *config)
T & B E RAIIR AR E

PyStatus PyConfig_SetString (PyConfig *config, wchar_t *const *config_str, const wchar_t *str)
R TEFAFER str ¥ D1 % *config_str,

TEFLIFA 445 14 Python.,

PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t *const *config_str, const char *str)
ffifl Py_DecodeLocale () Xt str HATIRIGH K45 % B H] *config_str,
TE N BEFA 445 1 Python.,

PyStatus PyConfig_SetArgv (PyConfig *config, int arge, wchar_t *const *argv)
MRS TFAF B2 argy BB T 1754 (config Hargv 1.

TE BT 444 1 Python.,

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int arge, char *const *argv)
WY ER IR argy WE A LTTSEL (config argv I H). il Py_DecodeLocale () X
TR A TR .

T ELIFA 4744 1€ Python

PyStatus PyConfig_SetWideStringList (PyConfig *config, Py WideStringList *list, Py_ssize_t
length, wchar_t **items)

RESEFAFER ) 2 list 15BN length F items
TEWN LI FA 4745 10 Python .
PyStatus PyConfig_Read (PyConfig *config)
BT A Python B
E AL B R .
E BRI AR TR B U SO T4 282 & (5B, W1 Python 3.11 HRBFE.

The PyConfig Read () function only parses PyConfig.argv arguments once: PyConfig.
parse_argv is set to 2 after arguments are parsed. Since Python arguments are stripped from
PyConfig.argv, parsing arguments twice would parse the application options as Python options.

TE ST FAA44 1 Python,

TE 310 RA K AAL T PyConfig.argy ZHIAE R P —IK, 1S BURT 52 )5,
PyConfig.parse_argv ¥gi%h 2, RBFMPyConfig.parse_argv T 1 Bt A ST
%%ﬁo
1E 3.1 JRAKEAST: PyConfig _Read () ANV EITE KRG, HILFEPyhon 342 E T
ST BT REA SR H B Py_InitializeFromConfig () Hl M.

void PyConfig_Clear (PyConfig *config)
TR B A

10.6. PyConfig 211



The Python/C API, Z1Th= 3.12.4

WA NI KL PyConfig IS 144 10 Python, TE3XF% 5L, Python T #] 14 1k il &
(PyPreConfig) $PAPyConfig NiEht. GREIHE S5PyPrecontig MFMECE FE:, Bl
WAEVHH PyConfig JrikZ Higk L e

e PyConfig.dev_mode

e PyConfig.isolated

e PyConfig.parse_argv

* PyConfig.use_environment

WAN, Wi T PyConfig SetArgv () B{PyConfig SetBytesArgv (), WWAMAEYEHHA
VEZ IR, RO s i BB T 738 (W parse_argv HAEE(E).

XS VE IR F B3] PyStatus_Exception () Ml Py_ExitStatusException ()
PR (R IREGRE ) .

gErR T B
PyWideStringList axgv
IS4 sys.argv.

Ffparse_argv B 1 $FLA5 0 Python f# 4T Python fir 47 S KU [ Y 77 X f#bTarov FF
Margv i Ef Python Z4L.

WRargv =, WSTRM— D2 FRFER AR sys . argv IREAFAET HIKEA R Z
BRAE: NULL.
FiEZHorig_argv M.
int safe_path
WRSETE, Py_RunMain () RFERZNINE sys . path JFRGI—ATREA L 4 1B
s Mfargv/0] %F L"-m" (python -m module), WIZRMEITAH %,
* WERZIZFTHIA (python script.py), WHEIAARHR. WREFFTHE, W@

VRS
* FEHAREL T (python —c code Hl python), RHRII—DZFHFH, XER 2471 TAF
H%.

it - TR A PYTHONSAFEPATH FRIEAS BN BN 1.
ERINME: Python Btk 0, P SECE R 1.
Added in version 3.11.

wchar_t *base_exec_prefix

sys.base_exec_prefix.
BRA{E: NULL.
Python §51Z2B0 E F)—HB55 .
wchar_t *base_executable
Python FREA] AT/ sys._base_executable.
i _ PYVENV_LAUNCHER__ FfBEAR G55 .
1k NULL WM PyConfig.executable ¥ H .
BRIA(H: NULL.
Python $51Z2E0 H )—#K4) o
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wchar_t *base_prefix

sys.base_prefix.
BRiA{H: NULL.
Python %1z Be % —HR5 .
int buffered_stdio
WREFT 0 Heonfigure o stdio NAREAH, WA C Hiaii stdout Al stderr )20k .
W —u A FTEEWIA PYTHONUNBUFFERED FRIEAF B Eh 0,
stdin 452 PAZE P BT TIT .
BOAMA: 1.
int bytes_warning

WERSET 1, WK bytes 3 bytearray 5 str #{THE, 5 bytes 5 int H#fTHK
B 4

WRKTET 2, WAEXLEEFN TS| K BytesWarning 4.
H —b M TR T o
ERIMH: 0.

int warn_default_encoding

WNAEEAE, WHE 1o. Text I0Wrapper fEAIERINHADH% 3N % ) EncodingWarning %,

P52 7 io-encoding-warning.,
BRINME: 0.
Added in version 3.10.

int code_debug_ranges
?g%%? 0, WESHAEA R R AR RATAIFIRGT . FH HLASTERRE DR AT B [l 9145
5o
i1 PYTHONNODEBUGRANGES #5455l -X no_debug_ranges Ay 47180 B M 0.
BROAE: 1.
Added in version 3.11.
wchar_t *check_hash_pycs_mode
FERBEET AR - pyc SUFRYSIESTA: ——check-hash-based-pycs fir 4TI HI{E.
AR :
* L"always": Joii’check_source’ JEARMIMEIE AT AR S PECHFIEA TG A B UL o
* L'"never": & ETHAEHIY pyc 42 AN .
* L"default": FTMAMEM pyc H1iY check _source’ JHEARAff 2 A& 75 B ik oK -
BHAME: L"default",
Z: i, PEP 552 "Deterministic pycs”.
int configure_c_stdio
WA, WIECE: C FriEin:
* JF Windows B, ¥F stdin, stdout I stderr _F 5 & —#EHl#E= (O_BINARY),
o W burfered stdio T2, NZEH stdin, stdout FI stderr 3 [ & .
o W interactive HIEE(E, WS stdin F1 stdout |35 ZEsh (Windows FH{Y f| stdout),
BRIMH: £ Python it & iy 1, FERESHCE H24 0.
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int dev_mode
WA AERAE, WJE A Python J A4
J#id -X dev #ETi I PYTHONDEVMODE AN BB N 1,
BRIANE: 7E Python FExCrHohy -1, FERR Bk 0.
int dump_refs
i fi# Python 5| J{]?
WARAETAE, WA T A 7ER A S XA

i PYTHONDUMPREFS AN BN 1.

% % ¢ X 7 Py_TRACE_REFS & M 4 J& Python #i i% fi: £ U configure
—--with-trace-refs #M.

FRIAE: 0.
wchar_t *exec_prefix
LR -5 1 Python SCIFAYNG 5% J& H 3K HIZR: sys.exec_prefix.
BRIA{E: NULL.
Python $5128LE —B57 .
wchar_t *executable
Python f#féds il AT —JE I SCIF XS 642 sys . executable,
PRIAMH: NULL.
Python 341280 E B)—3R4) .
int faulthandler
J& H faulthandler?

R NAEEE, WAERESIREA faulthandler.enable ().
i —-X faulthandler 1 PYTHONFAULTHANDLER M AF %R 1.
BRIME: 7E Python By -1, FERRBAHA 0.
wchar_t *filesystem_encoding
A Gt A4 X sys.getfilesystemencoding () .
FE macOS, Android Fll VxWorks | : ERAfF] "ut£-8",

¥E Windows st L N N [ = "utf-8", B # W Hprypreconfig
Wjlegacy windows_fs_encoding NAEZEENMEH "mbes".

TEHAF- 5 _E Ry BRI geidag =X :
e MMM PyPreConfig.utf8_mode JNAEZ(ENIHH "ut£-8",

o 15 Python #/F] n1_langinfo (CODESET) EHH A ASCII 4giAg =k, M mbstowcs ()
e AR g i s U ffhS (GBS h Latinl ) WA "asciin,

o {15 nl_langinfo (CODESET) iR [HZS 45 M "ut £-8",
o YEHAMSEOLS, ¥ fllocale encoding: n1_langinfo (CODESET) {455,

1 Python JE 21}, gahas X 44 Fr e FLE 6k Python 4w il 45 24 FK. 10, "ANSI_X3.4-1968"
Py "asciin,

Z ) filesystem _errors I .
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wchar_t *filesystem_errors
LA 445174072 % sys.getfilesystemencodeerrors () .

FE Windows LF: Bt A ffi F "surrogatepass", B F Ul HPyPreConfig
W legacy windows_fs_encoding NAEE(ENFE ] "replace”,

FEHAT-E F: BHAH "surrogateescape”.
SCRPRYAR IR AL PR -

e "strict"

e "surrogateescape"

* "surrogatepass" ({3 UTF-8 4ifidtg=l)
Z N filesystem encoding B .

unsigned long hash_seed

int use_hash_seed
BENLALH S A R EORD -
MB use_hash_seed 2, WFE Python JFshiHALEE— T, 4K hash_seed,
F PYTHONHASHSEED MEAS RN E .
BRINIY use_hash_seed {H: 7 Python > -1, FERAESHATR 4 0.
wchar_t *home
Python 3= H 3%.
W Py_SetPythonHome () BRI, W2HSHA N NULL PR E .
il PYTHONHOME FF45AF F i H .
BRA{E: NULL.
Python 3% /280 E g AP —35 .
int import_time
WERAEZAE, XS A BRI TR RE 2347 -
J#id -X importtime EIAN PYTHONPROFILEIMPORTTIME MBEAR K E N 1,
BOAA: 0.
int inspect
TEPAT A B Ay & 2 S AL B A

WERKTF 0, WS SAHANENE NS A T -c Iy, FERATIIA< sar
LIRIALZHA, RIHTE sys . stdin BRI DR umif 2 ik,

AL -1 A AT TSN . W2R PYTHONINSPECT MBS RN JEAE A 1,
BRIAE: 0.
int install_signal_handlers
L4 Python 55 4L FiLAR?
AOAE: A& Python iU 1, TEREIAET M 0.

int interactive

WERAKT 0, WM EALL (REPL),
HI -1 A AT T Y
BRAE: .
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int int_max_str_digits
B R A R I K B R MR —1 FRRARAERE A iy AT SR EE R I T BRIA Sk
4300 (sys.int_info.default_max_str_digits). [~ 0 FREZEREH. T 0 H/NT
640 (sys.int_info.str_digits_check_threshold) {EF AR L FFH S AR,

i) -X int_max_str_digits Ay fTIEAREY PYTHONINTMAXSTRDIGITS MiEAF il B .

RN fH: 7F Python #i 3l N oF -1 . FE K2 A X F S 4300 (sys.int_info.

default_max_str_digits),
Added in version 3.12.

int isolated
AIRKT 0, UL PR e A

» $fsare_path &N 1: 7E Python [HEI I RFANTE sys . path BN EAEA 2P %
&, anMmrH . BAREHTE H SR aS T4

o ¥fuse environment ¥N 0: ZN& PYTHON MIEAS &,
e Yuser site_directory K 0: NENGH Pl s H R Ng| sys.path,
* Python REPL ¥ N5 A readline WATER HIRARLTH S HEIARY readline il & .
I -T Ar AT E A 1.
BRIAE: 7E Python B0k 0, FERS B0, 1.
HiES R #H L E MPyPreConfig.isolated,

int legacy_windows_stdio
R AEEE, NWEH io0.FileIO U i0._WindowsConsoleIO /EN sys.stdin, sys.
stdout fl sys.stderr,
15 PYTHONLEGACYWINDOWSSTDIO M As B st NAESS FAFEE M N 1,
{YAE Windows A, #ifdef MS_WINDOWS ZZW[#% FT Windows & J@H1LH5 .
BRIAE: 0.
72 R PEP 528 (ff Windows % il & S i A% LB iy UTF-8).
intmalloc_stats
WRAEZE(E, WAEIR B i Python pymalloc 1N 5T 25 HIGE 800 -
H{ PYTHONMALLOCSTATS AR Bk BN 1,
R Python J& £ Al —-without-pymalloc # W #ATE B WHZBEITOR 1 2 M o
ARIAHE: 0.
wchar_t *platlibdir
SFEFEHRLFR: sys.platlibdir,
i PYTHONPLATLIBDIR MEAS i .
WRME: B configure —-with-platlibdir 3 F#EE M PLATLIBDIR %MW E (BRIAME:
"1ib", FF Windows [JIJ>k "DLLs™),
Python 3% 1Z2E 5 i A—#5
Added in version 3.9.

TE 301 JOA A AR H IAE Windows F S8 FH % 2 0 T RAn R 7 e, sl i T
{Dggs T&owxﬁ“ , T HEMEIE, R AR T R R A A R T, %
BoRF Bl 200
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wchar_t *pythonpath_env
M8 2R B54% (sys . path) j—A ] DELIM (os.pathsep) 4RI FELFE
i PYTHONPATH FRIEAR RHEH .
BRA{E: NULL.
Python 351282 5 g AW —84) o

PyWideStringList module_search_paths

int module_search_paths_set
PR R KR sys.path,

i Rmodule search_paths_set % F 0, Py _InitializeFromConfig() ¥ #
ftmodule_search_paths H¥fmodule search_paths_set %N 1.

BRHAME: 25513 (module_search_paths) fll 0 (module_search_paths_set),
Python 354280 5 B—3B457 -
int optimization_level
AL -
 0: Peephole fiifbas, ¥ __debug__ &N True.
e 1: 0%, BEWE, B __debug__ # N False,
o 20 L9, KBRS TATH
BT -0 A TIRUIEY . X E N PYTHONOPTIMIZE HIEAS B (H.
BRIMH: 0.
PyWideStringList orig_argv
45 Python W PUTREFFHY F IR fr 04T S8R sys.orig_argv.

MRorig argv PF NI Hargy M@ — N HEGEFRRFNFE, PyConfig Read/()
BAEB N argy ZHiflargy # I Forig argv (W parse_argv AHR25),

RS Margy APy _GetArgcArgv () B,
ERIME: 251k,
Added in version 3.10.

int parse_argv

fdT e oA TSR
WARSET 1, WPASHE KL Python fi#dT a0 47 S BRI 7 Xrargv, FHMargv Hgleg
Python Z:%{(.

The PyConfig Read () function only parses PyConfig.argv arguments once: PyConfig.
parse_argv is set to 2 after arguments are parsed. Since Python arguments are stripped from
PyConfig.argv, parsing arguments twice would parse the application options as Python options.

RRIAME: #E Python B0 1, FERRESHET N 0,

TE 3.10 fiAS B AEASYE: MAE R ¥ PyConfig. parse_argv 2T 1 Bt A &f#tPyconfig.
argv Z5,

int parser_debug
AT AR . WERCT o, WHTHFRATaR I (MR L 5, B T 4ikik i) .
it -d Ar A TIEIUEN . W E N PYTHONDEBUG ML & 1A
7% Python P il g PR (WA E X Py_DEBUG ’%).
BRIAE: 0.

10.6. PyConfig 217



The Python/C API, Z1Th= 3.12.4

int pathconfig_warnings

M AEBAL, AV R LA 0 5 stderr ., WURSETF 0, I L
=

BRME: 7E Python 12 1, TERRESHEIXT R 0.
Python $512E0 & $ ARI—3P5
TE 311 fRAS & A A% 5 PHE & T Windows.,

wchar_t *prefix

LHMAT V-5 1) Python ST 5 L J8 H SR AT sys.prefix,
BRA{E: NULL.
Python $51280E —B5 .
wchar_t *program_name
M Tk executable FIFE Python 4R H 3] ] FL 4016 1 2 b (OB FF 24 9
o I Py_SetProgramName () ELHEA, K HH L.
o #£ macOS |, MR E T PYTHONEXECUTABLE FREAS BN .

e MR E X T WITH_NEXT_FRAMEWORK %%, 4iX¥ T _ PYVENV_LAUNCHER_ _IfIEASE

RS E
* WRargy i argv [0] AIFFHANZEEM S E
* 0, ¥ Windows EF] L python", FEHAb-F-H BRI L python3™,
BRA{E: NULL.
Python 3% 1Z2B 5 i A—#5
wchar_t *pycache_prefix
ZAT .pyc IMRIEAFIMHR: sys.pycache_prefix.
il -X pycache_prefix=PATH g {11kl PYTHONPYCACHEPREFIX MIEZ Bk E .
R NULL, N sys.pycache_prefix ¥4k 5 None.
BRA{E: NULL.
int quiet
L WRKT 0, WHERZ AR /530 Python AN 2R BUSURIRSUAS o
I —q Ay AT I T i
BRAE: 0.
wchar_t *run_command
—c A TR (.-
Py _RunMain () .
BRINE: NULL.

wchar_t *run_filename

}Eﬁﬁ*ﬁé‘ﬁ%/\é‘]ﬁ(@%i AMLE —c B -m W ST 28 B Py _RunMain () %L
i -

B, X447 python3 script.py arg BRI script.py.
HiES R PyConfig. skip _source_ first_line 3,

BRI NULL.
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wchar_t *run_module
-m AT H .
HﬂPyiRunMain () ﬁ“:ﬂﬂ o
BRA{E: NULL.
int show_ref_count
TEIR I SR S5 VR R LB A X 4R ) ?
i1t -X showrefcount iy fTIEIIIKE N 1.
5 2 Python A IERR (U215E X Py_REF_DEBUG 7).
BRAA: 0.
int site_import
TEJEBI A site BEHRY
WERETZE, WAl S-S A AL i e AR B 50 A KR sys . path #:4F.

AR VUG BN A site MRt B85 H X LB fE (A0SR R A 22 Ml ik 2R B84, 1508
site.main () EK%0).

=S T AT E R 0.
sys.flags.no_site &N site import BUZJGHIHE.
BRAME: 1.
int skip_source_first_line
W AEEAE, Wkt Pyconfig. run_filename YRR —1T
EXF AT AE Unix BN # 1 omd. X 24E%F DOS 4 J@ i #edt .
I —x A A TIRIIE 1.
BRIAH: 0.

wchar_t *stdio_encoding

wchar_t *stdio_errors

sys.stdin, sys.stdout fll sys.stderr B gmIEEREER (H sys.stderr
WG "backslashreplace" £HRANTHEES) .

ME Py _SetStandardStreamEncoding () C#EVEA , W24H error Fl errors ZH(A } NULL
PRESE BT

W5 PYTHONIOENCODING FRBEAS AR A I & (i I 2

BRI GRASAEX :
e MMM PyPreconfig.utf8_mode JAEZ(ENIHF "UTF-8",
o FEHAMAEM T, flocale encoding.

BROABE RAL A
e ¥¥ Windows |: f#iff] "surrogateescape".

* W RpyPreConfig.utf8 mode AT fH, =7 W1k LC_CTYPE if & K i /"C”
B"POSIX” M i§ "surrogateescape".

o YEHAMAFI N "strict",

int tracemalloc
J&= F tracemalloc?

ME-HAEEE, WAEEsNTEA tracemalloc. start () .

it -X tracemalloc=N fir44THEMAl PYTHONTRACEMALLOC FAbEAS R H .
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BRINME: 7 Python Bl -1, FERR BRI 0.
int perf_profiling
A perf PERE T A AR
R AEEAE, WIRIEG AL perf trampoline., B Z{i5 B2 WL perf_profiling.
T -X perf M {THETIM PYTHONPERF SUPPORT 3N Bk H .
BROAME: -1,
Added in version 3.12.
int use_environment
o PR Y
WRETZE, W20 B 5.
o -E B RE N 0.
BRINME: 7 Python BLE oy 1 MIAERE BHCE N 0.
intuser_site_directory
WA AR, DR ol s H SRS E] sys . path,
Wit s A -1 Ay AT EN 0.
FH PYTHONNOUSERSITE IfIEAS i E N 0,
BN 7E Python B2 1, FERR BB N 0,
int verbose

PRI, WERAT 0, WA ABRIET ST — MR, B mEBIRA (L8 (SCF4
BN BRI o

WERKTET 2, MG RBHUNEE MR A A ST E— 20 S IBAEIR H e it 5 TR
R E

o —v QAT A T4 .
i@i7T PYTHONVERBOSE B AS B (H X E .
BRAE: 0.
PyWideStringList warnoptions
warnings BN FHAEHHEROET, HERIEIN: sys.warnoptions.

warnings AR 3 DA AH X B9 W U 0 sys.warnoptions: Hx 5 — NPyConfig.
warnoptions 4 H ¥ & warnings.filters W —1 L H B HREWERSE (BT
HH).

—W AR AT S f HA{EIR N B warnopt ions W, ERTABZ REA] -

PYTHONWARNINGS M5 AL 5 th nl g H FUS s 45-356 1l . mT PAFS B AN, I PAES (/) 4

BIAME: =913,

intwrite_bytecode
WEREET 0, Python FEALEATE R ABFBIRE A . pyc .
T -B Ay TEYIAT PYTHONDONTWRITEBY TECODE MIEAR i B M 0.
sys.dont_write_bytecode &#i¥iG{k Awrite_bytecode BUZJGHIHE.
BRIAE: 1.
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PyWideStringList xoptions
-X fF A TR E: sys._xoptions,
CNNIEREEET B

Wikparse_argv HAERE, Margv ZECRF LS HE AL Python BT fir 4TS BUM [F] 1) 7 LR g, IF
Margv i Python 24,

xoptions PEIRF ST A B HAWBED : 20, -X fy 47355010,
TE 3.9 A K HAS T show_alloc_count FERE WKL,

)

10.7 {£F PyConfig #1154t

T H14R1E Python 1 pEi %5 :
PyStatus Py_InitializeFromConfig (const PyConfig *config)
R config BL B A 41k Python.

T EARMHPyStatus_Exception () flPy _ExitStatusException () RANFEEH (FERE
B,

i B {ii H T PyImport_FrozenModules ()., PyImport_AppendInittab ()
B(PyImport_ExtendInittab (), WIAHTE Python Hig) ik 2 J5 . Python 4k 4k 2 Hi i & 58 &
file UnR Python Y2 RAIAGAL , WA AAERF I HR 1L Python Z B i Py Import_AppendInittab ()
B{PyImport_ExtendInittab ().

IR (PyConfig KA R1EFE PyInterpreterState.config 1,

B EAR T2 PRI R Bil:

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_ InitPythonConfig(&confiqg);

/* Set the program name. Implicitly preinitialize Python. */
status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;
if (PyStatus_Exception(status)) {
goto exception;

}

status = Py_InitializeFromConfig(&confiqg);
if (PyStatus_Exception (status)) {
goto exception;
}
PyConfig_Clear (&configqg);
return;

exception:
PyConfig_Clear (&configqg);
Py_ExitStatusException (status);
}

SRR B S BUCEOARCE, SR, RSB SR R A 311 BUTE, 2SRRI
2 BIA ST, P ICIR M B A M P U e TR 90 AR 2 1 B B AT AT (BT A W) i
PR
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PyStatus init_python (const char *program_name)

{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception(status)) A
goto done;

/* Read all configuration at once */

status = PyConfig_Read (&config);

if (PyStatus_Exception(status)) A
goto done;

/* Specify sys.path explicitly */
/* If you want to modify the default set of paths, finish
initialization first and then use PySys_GetObject ("path") */
config.module_search_paths_set = 1;
status = PyWideStringList_Append (&config.module_search_paths,
L"/path/to/stdlib") ;
if (PyStatus_Exception (status)) {
goto done;
}
status = PyWideStringList_Append (&config.module_search_paths,
L"/path/to/more/modules") ;
if (PyStatus_Exception(status)) A
goto done;

/* Override executable computed by PyConfig_Read() */
status = PyConfig_SetString(&config, &config.executable,
L"/path/to/my_executable") ;
if (PyStatus_Exception (status)) {
goto done;

status = Py_InitializeFromConfig(&confiqg);
done:

PyConfig_Clear (&configqg) ;
return status;
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10.8 fREECE

PyPreConfiqg_InitIsolatedConfig() MlPyConfig InitIsolatedConfig () HREESA|E—
Bl KK Python 5 RGEME 25Tk . B, K Python ik A HEANR FHFET .

RHC R 20 A R E AL PSSR ar A TE R (PyConfig. argv FEANSBRYT) Aok m H SR
C AR (BN stdout) 1 LC_CTYPE M5 IKECRFRFFAAL . (5 S AL PRES A SHCL%E

TATC B IR 2 B FH 0 SO e 2 AR FR A B A2 . IR IRE T PyConfig. home PDAEHITEEERIAN
PRACHC .

10.9 Python &

PyPreConfig InitPythonConfig () MlPyConfig InitPythonConfig() B SA|E—EE
ety @ — 7R 55 B Python AH[F () H & X Python,

IS BN A TS ECR BN THCE Python,, 14 Jay e 748 B R 5 2005

MR ECE R LC_CTYPE £ [Xisf. PYTHONUTFS8 F1 PYTHONCOERCECLOCALE A B R CiEE
X Jak i ) #4645 (PEP 538) il Python UTF-8 £ (PEP 540).

10.10 Python EREE

pyConfig W% Z AT AR BN 7B
 HAZBCE A
— PyConfig.home
— PyConfig.platlibdir
— PyConfig.pathconfig _warnings
— PyConfig.program_name
— PyConfig.pythonpath_env
- YHTTAEE SR TR A
— PATH IEAF B T HRBURE P 52 8812 Gk B PyConfig. program_name)
__ PYVENV_LAUNCHER___ fEAS &

- ({¥ P& Windows only) ¥E I} 3% HKEY_CURRENT_USER #1 HKEY_LOCAL_MACHINE
i4)”SoftwarePythonPythonCoreX.YPythonPath” 37 N i i I #EF H 3¢ (H A X.Y 25 Python fi4s) .

o BRI EL R B

— PyConfig.base_exec_prefix

— PyConfig.base_executable

— PyConfig.base_prefix

— PyConfig.exec_prefix

— PyConfig.executable

— PyConfig.module_search_paths_set, PyConfig.module_search_paths

— PyConfig.prefix
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AR E DA — A W BT OOk I E, Python B & i B AR BC B K MH R ORI E
W F B, W R module search_paths_set 2T 0, Nimodule search_paths ¥ #f 7 & 7

Hmodule_search_paths_set ¥k E N 1.

T S U 5 T A AR T BT PASE AT B B A S AR ) PR A, R AR N R S
WS HERE . W module_search_paths_set #{i% 4 1 ll module_search_paths &l
HERE. FEXMENT, module_search_paths ¥ A& b {E .

Hfpathconfig warnings ¥ 0 DAETETTSLBRARNC B 062 ([CFR Unix, Windows A £idsgfE:
%) .

M base_prefix Bbase exec prefix FERAKE, BN HMprefix fllexec _prefisx 48K

/H\,fﬁo
Py_RunMain () MlPy_Main () ¥EH sys.path:

e MNP run_filename BIREIFHE—MIE __main_ .py AR HD, We¥run filename
WinE| sys.path Bk,

e YN isolated HZE:

- WA T run_module, WAFYMFTHRAME] sys.path BTk, WERICIREERCY BT H 5%
AR TALAT AR

- WRBE T run_filename, WIKFSCPEA M H RASIME] sys . path HIFk.
- EHARE T, WK PRI NE] sys . path BTk,

Mifsice import NAETME, W sys.path Al site HHUEHR. WM user site_directoryh
AEZAH HH P site-package H sRAFAE, W site MBS ) site-package H sFiNE] sys.path.

AR B 2 o DA T SO
s pyvenv.cfg
e ._pth X (Flan: python._pth)
e pybuilddir.txt (f{ Unix)
WRAFTE . _pth U

e ¥fisolatediX N 1.

b,

e ¥use environment %K 0,
e ¥fsite import A 0,
e ¥fsafe pathiX A 1.

__ PYVENV_LAUNCHER_ _ HfIEAS e TR E PyConfig. base_executable

10.11 Py_RunMain()

int Py_RunMain (void)

PAT 76 fir 4 4T SR H P IR E 1) @ & (PyConfig. run_command), Wl A (PyConfig.
run_filename) BifEL (PyConfig. run_module),

FERRATE DU R AR T -1 2651, Wliz4T REPL.
e, 454k Python Hik [l — AN fLid 4 exit () BRAUNIR HPRES,
WZ Y Python e % EH— M Py_RunMain () TER BT IR 4L9247 A E X Python 7R B
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10.12 Py_GetArgcArgv()

void Py_GetArgcArgv (int *arge, wchar_t ***argv)
1E Python B el 5t an 4TS5 /I, FRPUXLE S
HiEZHPyConfig.orig _argv J{ .

10.13 SHrEMIatFAREE API

RN AT EE APLGIA T ZHrBliat, E& PEP 432 A% DR :
o BT WIIRIEBTEL, s/ MERYEAS Python™
- AL
- WA
- WEACRESRIH
- sys BHAER WL (FIA0: sys . path MIANFFTE).
o 7 FET FIRLBTBL, Python #i5E EHIIGL
- ZRIFRLE importlib;
- Ns AR ;
- WRAG TS
— 5B sys BIHAIUAEAL (BTN : B sys. stdout Fl sys.path);
- J8M] faulthandler fl tracemalloc ZEn[EINHE;
- FA site B
- SFAE
Al APT:
e PyConfig._init_main: YR N 0, Py _InitializeFromConfig () ¥HE “I%.0" #IEILHY
Btk
PyStatus _Py_InitializeMain (void)
PEA “FTZ YIRABTEL, SER Python HIG1L .
TE Bl FrBEh 2 AR, WAL ECE import 1ib Ak pé f2me & HAAE “ 387 HrBoiE A .
X H] fE SR VFAE Python H g il Python DAZE 36 s34 202 &, LA RES %% H & X sys .meta_path
AR TAR TEE,

LB BEZ Ja 2P BEZ T, R W REFE Python Wit Bss 20 %, X2 PEP 432 Izl —.

Bl BrBOtBCA SERRIE S AR BU A A% R A AR BT AR R E ] . 1% APT RS
WA ER) 2 Ui APT A] ARG IE e 2 R ik BB BT G i 2 3k APLL

TE AL R 2 WIRAHT B2 (81517 Python fUR 71 Bil:

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);
config._init_main = 0;

/* ... customize 'config' configuration ... */

(T
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(750
status = Py_InitializeFromConfig(&config);
PyConfig_Clear (&configqg);
if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);

/* Use sys.stderr because sys.stdout is only created
by _Py_ InitializeMain() */
int res = PyRun_SimpleString(
"import sys; "
"print ('Run Python code before _Py_InitializeMain',

n

"file=sys.stderr)");
if (res < 0) {
exit (1) ;
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) A
Py_ExitStatusException (status);
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cHAPTER 11

11.1 #hid

1& Python /1, NTEEFEM K B]— U5 Frf Python S AIEIR S B FL A HE (heap) . X/NALE HERYAE
T RS Python M 5% 32 %% (Python memory manager) {#iE. Python PNTEATHLERA A ] 1 ZH 4 e b 2
AN SAERAEE IR A, b=, L B E AT .

AR, — AR 24 BT 5 BT R E M AT RS T, ST HE o R 23 A b
FA7 53 Python HIZEHOCHE. 7650 NAFAMALARHOSER |, JLAXE S8 1 RS R o st , FEAR
e AR 4 T O SR 0 O A B W . DL, RO SAE N AT B X R ) T . e
AU, RO R o 7 R AL S 2 BB . DAL, Python OSBRSS — B T 4}
RUAA G SRS, (R & A R e T Az T«

Python i 774 I th ARG R ANAT , T PO BB IAL, BI85 S5 A0 i i e PN AL B0
GREE, BT P EE R Python XFGUNIHA AR v DX 14 3k 23 18] 23 B2 i Python PP PRLAR% 7R
LA 51 i) Python/C APT eR BUEAT I -

J T B NAERER BRI G W AZ AR ) C RS Y BR BICR KT Python X 42 HEAT A, ix st
PRELfIFE: malloc (), calloc(), realloc () fil free (). IXFFFE C HiEsAl Python INTEASHLER
ERE, BIEMEGR, XM T eSS T ARG, IERNRRE L. B2, AL
S C A Tic g R Bk i) H A A AR A, R BT R -

PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/O */

if (buf == NULL)
return PyErr_NoMemory () ;
...Do some I/O operation involving buf...
res = PyBytes_FromString (buf) ;
free(buf); /* malloc'ed */
return res;

XA, VO Gp K NAFTT K2l C RIS AL PR . Python WAFE B S R 215 T /M FCAE A 45
HIR PR G

IR, AERZHAFOLT, #@BL JHT Python HEXRMECAAT, PN )52 1 Python P77 A% BRZ 4l
. BN, RN C 945 BN SR I T RIS AEML . ] Python e 7 — Bl 2
5 24 i 4o Python 774 BILASAT G4 FEBLHI N A7aR R o RIEFTIR RN A7 4l T AR e B2
SERIE B, R BT N FAIF R 5247 Python INFEAE B RELL AR RS X FL A o T R B IR IS DA S HE ARG 17
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ik, I, fE45FEEOUT, Python 7R HLES W AE S il A BNl & @ 24 i B0, e Imlie . P 771 4
ol A TR PR A o T R e A w TR ) C TR, A VO Gk IR Be i) AR 5E 42
3% Python A7 PRAR I o

S0

5 AF B PYTHONMALLOC W] 4% FH SR fic & Python B I A IN A7 43 L

FRESAR B PYTHONMALLOCSTATS AJ DA F SR AEAF YR A1 A 3¢ A1 i pymalloc X 42 X Isi 4T Ellpymalloc
N o 35 ISR .

11.2 5ECRiE

B AR E T =AM e 2 — (WPyMemAllocatorDomain) » XS FET
ANE B Rms, FE AR H AT T 00t REA IR 0T 43+ T P A7 0 44 3 %) AR 4 Ay 0 o 5 ) L
RN R Z LIS, Hh TR H M, v AR AL R3] — K 100 ks . I T P RO
J& T4 2 3 2 TC R ESGR 1B N AE, AU TR m i B (BRSO IEFERIME) o fln, fRATpA
$ppyMem RawMalloc () IR B AFER T4MEC Python Xf%, B ¥iPyobject Malloc () IR NTE
FEG X,

SAMRAM I

o Rk TN NAF G X BCAAE, X IC AL ¢ B B R G800 O g T HL 2y o T AR B
HGIL GO T B 7. WAFEREWK A RS,

* "Mem” ;T4 Python ZZnf X FIE H WAFEZ v X BL AR, A BCERT LR GIL, WHERE T
Python FA 4 H#E.

o MR AT BCET Python MR MTF. NAFEUA T Python FLAHHE.

SRR 44 A A R R BT, AT I RO RELERAC, BV, Pytiem Frec () K
Bty Mem Malloc () SrECHINAE .

1.3 RigAFEED

PAT BRBURERE T R G it X LERBUR AR LN, AT & 5 A 25 41

IR N B me 2 A PAF KA malloc (), calloc (), realloc () Ml free () ; HiEREBENFI
BFIJE B malloc (1) (8 calloc (1, 1)).

Added in version 3.4.
void *PyMem_RawMalloc (size_tn)
AYHC n ASTFATHIRE — R A AR voidx EAURER, QARG KRR M NULL,

TR AT A RE AR Bl — AR 9 NULL $846F, BB IUHH T PyMem_RawMalloc (1) —#f, {H2
WAFA S DMEAT 5 w1 R 1 -

void *PyMem_RawCalloc (size_t nelem, size_t elsize)

JrC nelem AR, BEICRIIKNA elsize N7, FR R BT 70 B ATFRY void* JERUFRE!,
WS SRR WOWR 8] NULL. INFES BRI % .

TR EBFAT A REIR [ — AR HE NULL #5845, #HT T PyMem_RawCalloc (1, 1) —#F.
Added in version 3.5.
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void *PyMem_RawRealloc (void *p, size_t n)
K p FII IAEEI N EE R n 7715 . ABTIH ARSI i e IME e, Hoh R R AR

W p & NULL , WMDY T PyMem_RawMalloc (n) 5 @1 n 55T 0, WG NSHHE,
ALY, &Il HE NULL $54T .

Mk p & NULL , & W E W22 il HPyMem RawMalloc () . PyMem RawRealloc ()
B PyMem_RawCalloc () FriR[EAY.

R R KW, PyMem_RawRealloc () R[] NULL , p AI8RIE 48 M) JC R AT RIS A 206 4T

void PyMem_RawFree (void *p)

B p 18 M B N AF R, p 20 2 2 B l PyMem_RawMalloc () . PyMem_RawRealloc ()
B(PyMem_RawCalloc () FriRk IRy $8%r. 50, E{E PyMem_RawFree (p) ZHIC &M TR
BT, K LT he k.

ik p & NULL, IS 2 A E A 23k T

11.4 AEEO

PAURBRELEE, I8 ANSIC Apifl, Ff485E T REFFAH4T A, " HT A Python 34 BL AN A«
NN BB i T pymalloc N 55 B 2.

bty
TEE X Se gy, IR & B & 40 (GIL)

1E 3.6 WA AR AR o IAE BRI 43 i #s 2 pymalloc TMTE RS malloc () »
void *PyMem_Malloc (size_tn)

B T ReE ABL 3 n AT R I — AN R P 2 BLNAFE) void* JEAURER, QIR R I H]

NULL,
T K 250 7] eI Bl — M URERY R NULL 484, B T PyMem_Malloc (1) —H#. {HREWNFE
AN DMEA 7 X 1R ik
void *PyMem_Calloc (size_t nelem, size_t elsize)
& T RaE ABL B 3.7 BaAS. 41 nelem A~T0E, HEADTCRIIK/NH elsize N7, IR 1S 71 T4 Fic
P NAFE void> BUFRER, WK RIGNR B NULL, WAFSBPIIR L E .
TR E AT A BRIR ] — MR AE NULL $84F, #UB A T PyMem_Calloc (1, 1) —Ff,
Added in version 3.5.

void *PyMem_Realloc (void *p, size_t n)
B T HE ABL B p 4810 B NAESRKINERE Ry n AT o DABTIH PRSI i d/ IME R, oy
BARFEAAE
W pJ& NULL , WA T H PyMem_Malloc (n) 5 QIR n T 0, WINFHA/DNSPIRE, H
AR, R I9E NULL $5%t .
M dE p & NULL , [ W B W92 Z B  HPyMem_Malloc() . PyMem Realloc ()
B PyMem_Calloc () FriR[aH.
WA RRI, PyMem_Realloc () iR NULL , p {h3R 24810 Je il WAF DI A RLdE4t

void PyMem_Free (void *p)

% TR ABL BRI p SR NAFHL. p DM@ Z HIH PyMem_Malloc () . PyMem Realloc ()
W PyMem_Calloc () JTiREIHFEER. BN, 7 PyMem_Free (p) ZHIEARALMBERT, &K
ES T e kA .
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W p & NULL, B AfH A ER 23617
PARTH [ 2R 2 A 7 (T $e ik . 58 TYPE FTDAFE AR C 241,
PyMem_New (TYPE, n)

YpyMem Malloc () 1A, H£4rFL (n * sizeof (TYPE)) FEH M NIF. & El—AFik K
TYPE* [FGEF. AR DTy b b ak «

PyMem_Resize (p, TYPE, n)

SpyMem Realloc () 2L, HNFFHI/IEIEEE N (n * sizeof (TYPE)) PNFEAT, &[Al—
AN TYPE* [F58%r . FERBIEY, p X502 — A8 10H WA DI 8 EE, 3 QSR A7 2 600 A

NULL,

RKg—A C WL, p SO BCEHIR. WRAE p BRAAME, DARESRTEALPRES RN 2R NAF .
void PyMem_Del (void *p)

YpyMem_Free () ]

BEA, FAAARME T LA 258 M T E R Python WAF Sl , miA & LS C APT s%l. H2
TR, B ENIFARELRIILR Python AR —JERIARAME, HUILLEY FEBIHFH .

e PyMem_MALLOC (size)

e PyMem_NEW (type, size)

¢ PyMem_REALLOC (ptr, size)

* PyMem_RESIZE (ptr, type, size)
e PyMem_FREE (ptr)

* PyMem_DEL (ptr)

11.5 HRHHEZE

PATTeR%EE, 178 ANST C ARifE, FHE TIREFFARINATA, 7T A Python e/ FLAIRERL M AT«

ik

S5 £ SUA Ao e B EA AR T AR R AN RO, TCTE S 243 A I 1
17 T AR M 5, Python 4.

ZIAT %o B f H pymalloc M 54 Be 22.

o
TEME X RO, IR & A it & 48 (GIL) .

void *PyObject_Malloc (size_tn)
& T HUE ABL Z0BE n AT IR I — N1 BT B AR voidx JEAUFERES, MR SRR R 1]

NULL,

TR AT A AR R B — AR 9 NULL 354, BB T PyObject_Malloc (1) —Ff. {HiE
WAFA S MEAT 5 w1 R Ak -

void *PyObject_Calloc (size_t nelem, size_t elsize)

BT HUE ABL B 3.7 iaAL. JC nelem A~ICE, BEAICRITR/NN elsize A7, FFal 145 1] B 73 K
RINFERY void» RAUHREr, ARFRKEMIGR R NULL, NSRRI A

TRE A RER [l — MR Al NULL $56, stRJAM T PyObject_Calloc (1, 1) —#

230 Chapter 11. RHEEIE



The Python/C API, Z{ThR= 3.12.4

Added in version 3.5.

void *PyObject_Realloc (void *p, size_t n)

J& T e ABL S p $RIA AT BRI NIEE R n 345 . ABTIHNAFHOR/ N i IMECA E, Ay
BRFEAZE,

s *p* & NULL, JWIFHYSFHH PyObject_Malloc (n) 5 WIER n ZT 0, WIPAFHK/INSHEE
B HASHORER, &IP9E NULL $84t

MdE p 2 NULL , FNBELNEZ ] HPyobject_Malloc() . PyObject_Realloc ()
B{PyObject_Calloc () AR

WRFEREM, Pyobject_Realloc () R[] NULL , p 8RR HG 1A el WA KIS A R85

void PyObject_Free (void *p)

B Tia € ABL B p 48 W B9 W £ B p @ A 2 Z B P8 HPyobject_Malloc()
. PyObject_Realloc() ®{PyObject_Calloc() Fr & [l B 48 . & W, = 7
PyObject_Free (p) ZHICAWALMHER T, KE T hHSEE.

W2 p J& NULL, B2 2B F A 2 21T

11.6 BAIAAHFEHHCZE

NN e

BB ZR PyMem_RawMallc PyMem_Malloc  PyOb-
ject_Malloc

kA A "pymalloc" malloc pymalloc pymalloc

e "pymalloc_debuc malloc +debug pymalloc+de- pymalloc+de-

bug bug
%A pymalloc ) %1 "malloc" malloc malloc malloc
[TEN

%A pymalloc fJ7Hi{ "malloc_debug" malloc+debug malloc+debug malloc + debug
g

el
o XFR: PYTHONMALLOC FRIEAS EME
e malloc: ¥ H CHUEEMRRG LAY, CBRE: malloc (). calloc (), realloc () #ll free (),
e pymalloc: pymalloc N 4 Bt %.
o "+ debug”: B Python M 4B %5 648X 49T
o YR PR Y Python H4E .

1.7 HENLAESEC2E

Added in version 3.4.

type PyMemAllocatorEx
TR WA LS R Z5 M A . iS5 R TR 5 7 B
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1 e

void *ctx YERFE—DSEEAMA P L
T

void* malloc (void *ctx, size_t size) I E—A B

void* calloc (void *ctx, size_t nelem, size_t ADE— IGO0 F AR

elsize)

void* realloc(void *ctx, void *ptr, size_t A EE—AS NS B R RN

new_size)

void free (void *ctx, void *ptr) B~ Ak

IE 3.5 A K AR H: PyMemAllocator 5 W B Ay 44 NPyMemAllocatorEx FEFHE T —4>
calloc FEt,

type PyMemAllocatorDomain
FIARA T Bl AR M2 2 . I
PYMEM_DOMAIN_RAW
PREL
* PyMem RawMalloc ()
e PyMem_RawRealloc ()
s PyMem_RawCalloc ()
* PyMem RawFree ()
PYMEM DOMAIN_MEM
PREL
* PyMem Malloc(),
e PyMem Realloc ()
* PyMem Calloc()
* PyMem Free()
PYMEM_DOMAIN_OBJ
PREL
e PyObject_Malloc ()
e PyObject_Realloc ()
* PyObject_Calloc()
* PyObject_Free ()
void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
AREUHG S Sk A7 R I3 P -
void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
BCEAE E B N A LA o
MR ETAI, HR RO AR Bl — R Al NULL 84T
XY PYMEM_DOMAIN_RAW 3, 7 Blaw A2 AR L4 B Blar B H AR GIL
X HARRE, DR EOAUE SR LA rRCd T AEAIE S GIL AR EREAS i 1 o

WRF DI A R T OREZ B EERS) , UWHE PyMem_SetupDebugHooks () AL
B e RN [N S i e

HiEZ R PyPreConfig. allocator M Preinitialize Python with PyPreConfig.
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B
PyMem_SetAllocator () WA PAREY:

e A|PA\FEPy _PrelInitialize() Z J5Py_InitializeFromConfig () Z HiVEHERE
B A E L NAF Bl XTI o Bl e b 1S ML ASMBCA AT AR ) (il4n
Raw Domain 72/ ERHEAHEAT GIL HOTEDE M) . B 5 e 3 50t 55
TR

o HIRAE Python B 5% ¥k 2 G (BlPy_InitializeFromConfig () #iMZ)G) %

A R SCor Bids must LR B B 2r i o 1R 70 Bl BR A AT R He 43 i
e A IHE

TE 312 WA R AR I 3 L el b i 2 AR 24
void PyMem_SetupDebugHooks (void)
BB Python 1 7 4-Bie 304838 4 F ARSI N AR .

11.8 Python H7F45 BL28HTiEA$4F

24 Python ZF A R, PyMem SetupDebugHooks () BREHEPython Fa#14s 1w B, PALE
Python PNAE4 Btgs 15 BRI T DAKS I N AF-4E 15 .

PYTHONMALLOC f 3% 4% & W] 4% i T 78 PA & A7 8120 K 4 % 19 Python | 2 % i X ¥ + (f 4n:
PYTHONMALLOC=debug).

PyMem_SetupDebugHooks () BRERIWE I THEH T PyMem_SetAllocator () Z )R BT

X T AR IR AT HE A (A U S 3 A A B R A B B 4 BE R N AE T 0xCD
(PYMEM_CLEANBYTE ) 3H7E, BN 0xdbD (PYMEM_DEADBYTE ) JH7E. WNIEHR¥IE TS
TS 0xFD (PYMEM_FORBIDDENBYTE ) ff “FEIEF47” AR XLEFA7 R A KA B2 ATE il
7 L ASCIIL “F 17 i

BT
o KX APT (i, Blan: #lxspyMem Malloc () SAECHNAEHER Pyobject _Free ().
o W KRB ERNEA (ZX i) .
o Rl G XZIEACEEME A (Zh X ) .

o K& M 24 8 HpyMEM _DOMAIN_OBJ (Y: PyObject_Malloc ()) FMIPYMEM _DOMAIN_MEM (Yf:
PyMem_Malloc ()) 153 Bk & & 2 A GIL .

TSR, R T tracemalloc AR EIM N E g A B E . HAY tracemalloc IEFE
1B Python NAZAIL, I HINFHBLBERRS, A2 BoREl.

ik S=sizeof (size_t) . ff 2*s MEIIRME G NHE KK N FATBIRIA PG . NAFRIT =R 2
xR, Hr p AR HZE{ malloc 521 realloc 11 pR TR B hE (o [1:3] FRARM * (p+1) ZEMFFUH
B * (p+3) ZEMIERFEIEYI R EE RS MRS [ S A AP Python V) F2AHF) -

pl-2*S:-S]
BRIFTERMF A B size_t, KU (5 FAEMAFRE R BEIR) -
pl-8]

APLHRIHAF (ASCII“#4F) -
e 'v' FIRPYMEM DOMAIN_RAW,
e 'm' F/RPYMEM DOMAIN_MEM,

e 'o' FIRPYMEM DOMAIN_OBJ,
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p[-S+1:0]
PYMEM_FORBIDDENBYTE [RIZA . FH T4k T 20 E AFLEL

p[0:N]
FriE KN FE, H PYMEM_CLEANBYTE WJRIAIHT, H TR AW 2R E I . 24765
realloc 2 &1 pRFICRE R BRI AT, AAMB 715t F| PYMEM_CLEANBYTE RJi7.
L H free Z EMRELET, X L1572 ] PYMEM_DEADBYTE SR #5 , DA ORI AR5 |
Mo 2418 realloc 2 2P BRFICK K /N AEE, 2R MIHF 74 H PYMEM_DEADBYTE
HKIHFE

PIN:N+S]
PYMEM_FORBIDDENBYTE f#jfil 4. FT4igkH BRI S AFIEEH .

PI[N+S:N+2*S]
{224 % T PYMEM_DEBUG_SERIALNO ZHf&#i A (ERIAEOL FRAE L) .

—/NFAS, BRRIEH malloc 5§ realloc 2 JE pRELI AT 23838 1. Kim/pi size_t. WSR2 JER
WET “BeWIR WA, WP ISR T — AR U0 T B R AE TGS TR E b, DA R
SR IBE] . obmalloc.c Y15 pR %L bumpserialno() /& ME— 2 BB3% 755 AR EL, B
AFAELAR AT PAFRA 15 ORE ) T
— realloc 2 2l free 2 251 RS Se AE Wi i () PYMEM_FORBIDDENBYTE F47 B A 52 4. W
IR T, WSR2 Wit 1 5 A% stderr, - HAZ)P 538 Py_FatalError() #11k. 75— 32 2L 2 AR
2 YR 7 32 B FE PR IR 1 R O 3 DR L A bkl B fish e A7 1o R AR i BV E A0l 9
BREIZNS, FRATESEEIEC ST N PYMEM_DEADBYTE (W45 RN AR ) 2k
PYMEM_CLEANBYTE (W3 KW UH 53 A-E 0D -

1 3.6 AR K EAS T : PyMem_SetupDebugHooks () MRABEIRAE BEFE M A A 41519 Python | T.
YE. BRAERRET, WIS FIAES @M tracemalloc RO /B AR (5 B . Wil 3
TERSFEPYMEM _DOMATIN_OBJ FIPYMEM DOMAIN_MEM YE I8 7 bR Zcuk )8 FH A6 2 2 5454 GIL.

e 3.8 AR K AEAE: FA i 0xCB (PYMEM_CLEANBYTE), O0xDB (PYMEM_DEADBYTE) Al OxFB
(PYMEM_FORBIDDENBYTE) &L #f 0xCD ., 0xDD Hll 0xFD Z AL PA{# ] 5 Windows CRT i malloc ()
F free () FFEMIE.

11.9 pymalloc 4fig2e

Python A7 —ANEFXT R A= f R /NS ONT T 512 5477) 384T TORAKHY pymalloc 73 Ti#s . &
#K “arena” WYNAFMS, TE 32 A6 BRI E RN 256 KiB, 7R 64 fi°F-& L E K/ 1 MiB.
S RT 512 F3 AL, BLmiB hPyMem _RawMalloc () MlPyMem_RawRealloc ().

pymalloc J2PYMEM _DOMAIN_MEM (fij #:  PyMem Malloc()) FIPYMEM_DOMAIN_OBJ (fil
PyObject_Malloc ()) S BRIAS B2

arena 4t g I AR BRAL:
e Windows [ VirtualAalloc () fll VirtualFree (),
e mmap () Ml munmap (), WIS,
o HM, malloc() fl free() .

WA Python it ¥ T ——without-pymalloc #EHi, ARA M4 Fl#e K8 45 . 0] DAFE 2 47 i)
PYTHONMALLOC' (ff|#w: *  PYTHONMALLOC=malloc' ) MIEAS S HE .
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11.9.1 BE X pymalloc Arena 4 Big 2§

Added in version 3.4.

type PyObjectArenaAllocator

FIAA R —> arena P PCAS I EAIR . ISR =47

13 5B

void *ctx ERE DS EEAMAF LT
X

void* alloc (void *ctx, size_t size) Ay EE—H size ST DX IE,

void free(void *ctx, void *ptr, size_t R — e X 3k

size)

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
U arena /)Pty

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
X E arena /) fings

11.10 tracemalloc C API

Added in version 3.7.

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
TF tracemalloc R R IR EE—NE A A AT
SRR O, HRRIR A -1 (TEiRFE NAF R RAFAIR R F 5D WREEA T tracemalloc MR [A] -2,
AR C R, R AT RS

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)

TE tracemalloc BN IR ER— O BC AR . A0SR N AF B R B R B MR A AT AT A
5 tracemalloc g 25 H 3R 0] -2, 75 05R[E] 0,

11.11 ¥

PATR IR F it ANTTRR G, 2 B PAGE VO G X @ad a:d i 1 55— e 4R A Python M b 7L HY:

PyObject *res;

char *buf = (char *) PyMem_Malloc (BUFSIZ); /* for I/O */
if (buf == NULL)

return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Free (buf); /* allocated with PyMem Malloc */
return res;

57 P T ) S 28 o AR 4 A 7] AR

PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/0 */

if (buf == NULL)
(B I0)
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(750
return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */
res = PyBytes_FromString (buf) ;
PyMem_Del (buf); /* allocated with PyMem New */
return res;

THERAEA BRI RO, Znp KB i s T AR R BOR BN . L b, XTI EERN
FEHL B A R B N AF AP, DATEGEAHE &5 A [ 7l el 1) WU B 2 A A1 DA AU 91 A0 5 AL B
e, HA—MPARCH fatal R ERE T TFTEA [ BRI 2 BLas -

char *bufl = PyMem_New (char, BUFSIZ);

char *buf2 = (char *) malloc (BUFSIZ);

char *buf3 = (char *) PyMem Malloc (BUFSIZ);

PyMem_Del (buf3) ; /* Wrong —- should be PyMem_Free() */
free (buf2); /* Right —-- allocated via malloc() */
free (bufl); /* Fatal —-- should be PyMem Del () */

BT T 4k B ok B Python ME A9 IR 46 PN A7 B i #6 %k, Python " Y X 42 if 3 &k PyObject_New,
PyObject_NewVar MlPyObject_Del () AT B HIBEHL

XEERFAEA KAMAIAE C rp 7 SCHISE BT SR T — T h iH
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MR LI

ARFAIE T SIS RARTU Fr 6l B ek . AR

121 7 F B EEMR

PyObject *_PyObject_New (PyTypeObject *type)
BEME: #aggl A
PyVarObject *_PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
BEME: #aggl A
PyObject *PyObiject_Init (PyObject *op, PyTypeObject *type)
BEME: AR BT EUE ABL FIERMZERFWIGRS | FRAIRAE T 3 A4 opo AR IEI W46

ARG o UIR type BRI RS SRR ARG G, WRFHAS B4R I 43 SR G4 b . MR I
HoAb 5 B Z 52 -

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)

BEME: EATI R . BTREE ABL BERIIEEMPyObject _Init () —kE, HHEWIHILAREKR
IR A B

PyObject_New (TYPE, typeobj)

B C Z5Hy 23 TYPE F1 Python RAIXFSL typeobj (PyTypeObject *) 4 fil—~HHy Python Xf 5. f
ARAEP Python X Gk e U BOR 2 BRI IR AL . DR A X Zou g mE—5 DR (RIS 1A
HHCE N 1) . WD RN BRI R tp_basicsize FERIE.

PyObject_NewVar (TYPE, typeobj, size)

i1} C 459288 TYPE #1 Python 2RZUXS 42 typeobj (PyTypeObject *) 43 HL— ) Python Xf 4.
AAETZ Python X G5 3k o & LI BN I AL 970 e 19 N A7 Su i TYPE Z5 #4911 typeobj
M tp_itemsize FET4 Y size (Py_ssize_t) MFEL. T S G TALXAF REAS TEAL 1k I
iy 5 H AN SRR o R - BB ik A BIAH R] B4 A 20 B rp el ek A7 A BRI B, kg
TSR

void PyObject_Del (void *op)
B PyObject_New B(PyObject_NewVar SFEL4— MR ZMINFE. X H RTEXT S AEEL

HIREN tp_dealloc AP KV « FELLIH FH 2 J5 126 52 H i) 7 B B FERE 17 1) 1R Sk B R i 1Y
HFEANFRZ AR Python X142,
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PyObject _Py_NoneStruct

XK GRR None —HER) Python X5, ER LA Py_None LI, IR ZEIHE W ZA R 1)
fatt

Z W

PyModule_Create ()

P NAF I B T AR

122 ARMRERF

KA AR T 3 Python IXFRRAL . X5 filiid T X Lepy S5 (AR E A TR 8 1 v

12.2.1 EARMRERIE

Ji A 1 Python X} 42 i ZAR S HEXS S WAF R R I FF G o e =D B F B, X BEE B i pyobject

MPpyvarobject RARFIR, FHNVHL, XERA Gl LR R E LN, T B2 ek a3 e

T A HoAt Python XF 48 L. PN ZE AT ATE 7| A iH3c R E].

type PyObject
BT 2B APL (L4 R B T42% ABL. ) FTAEXLRBAZRBNY R X2 PMaaT
Python X4 1 F5 £t M VEXT SR BT R M5 BZREL. fE— i) kA7 gaidhiiod, BH
AL E NG5 | T HBCRAE ) 6 . 2R B G 35 T . B AXT B L bRl Pyob ject, (A4
ANFE 1] Python Xt ) EH#E AT AR R R Pyobject >, PG T A A GE ] Py_REFCNT
Py _TYPE T

type PyVarObject
BT ZB APL (1452 R B T2 ABL.) X2 T ob_size FEMPyobject ¥ &, B
T HA KL KEFREHXT S . HRBGFA L HAE Python/C APT H H B, X680 B4 1) 5 ) o0h 20 30
WPy _REFCNT, Py TYPE MPy_SIZE ZF5E .

PyObject_HEAD
K E R AR IOV AS K FEXT G B S B P i 1 % . PyObject_HEAD 9547 i A

[PyObject ob_base; ]

Z U, Efipyobject B3HY.
PyObject_VAR_HEAD

g — e B R S B A W AR 2R G T FH %2 . PyObject_ VAR_HEAD 744" &
SR

[PyVarObject ob_base; }

Z I Lifipyvarobject 3.
int Py_ Is (PyObject *x, PyObject *y)
BT AEE ABL B 3.10 proe. K x 2754 y X4, 5 Python iy x is y M.
Added in version 3.10.
int Py_IsNone (PyObject *X)
B T HRUE ABL & 3.10 paAe. K —DXFR 2 None B, 5 Python i) x is None [d].
Added in version 3.10.
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int Py_IsTrue (PyObject *x)
BT AEE ABL B 3.10 e, HK— X Z M True §if, 5 Python i) x is True M[d].
Added in version 3.10.
int Py_IsFalse (PyObject *X)
& T RE ABL B 3.10 i, IHA— RG24 False #if], 5 Python Hi x is False Mi[i.
Added in version 3.10.
PyTypeObject *Py_TYPE (PyObject *0)
AR Python X 42 o fYHEAL.
iR [l —~~borrowed reference.
Py _SET _TYPE () REORBEE —PXFRIEAHL.

1 301 A K AL Py TYPE() BB — MWK H S K. TES LA R const
PyObject*,

N

int Py_IS_TYPE (PyObject *o, PyTypeObject *type)
R R o 2EALH type WIR[PIAEF(H. HMIREIE, T Py_TYPE (o) == type.
Added in version 3.9.
void Py_SET_TYPE (PyObject *o, PyTypeObject *type)
FEXTE o HIZRELBN type.
Added in version 3.9.
Py_ssize_t Py_SIZE (PyVarObject *0)
AR Python X§4¢ o HY K/
Py _SET_SIZE () MECRBE— RGN,
e 301 A B AR W Py STZE() HBUCH— P NIEKESHL. B LB AHEZ const

PyVarObject*,
void Py_SET_SIZE (PyVarObject *o, Py_ssize_t size)
FERR 0 W R/NBEH size.
Added in version 3.9.
PyObject_HEAD_INIT (type)
=N Pyobject R TRAIGMARE . R A

_PyObject_EXTRA_INIT
1/ typel

PyVarObject_HEAD_INIT (type, size)
KR — N Py Varobject A RAIGENE, tifiob_size T, RERY N

_PyObject_EXTRA_INIT
1, type, size,
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12.2.2 e RHFTE

type PyCFunction
& TR ABL I THE C Hr s8R £ %k Python 1] F X 42 1 pR AR BY . % R B iR B 2
PyObject* JEZH R Al — X FERME. WRIREME N NULL, WPRFEE — 5. QA A NULL,
D32 5] (R A2 A Python Hp 22 88 1Y BRALAYIR MM . IE R B TR [ —AS TR 5 H

PR 244

PyObject *PyCFunction (PyObject *self,
PyObject *args);

type PyCFunctionWithKeywords
& T ABL I THAE C sC Il G METH _VARARGS | METH_KEYWORDS %54 1) Python ®] 1 i %
FRINRECRAL. RS2 N

PyObject *PyCFunctionWithKeywords (PyObject *self,
PyObject *args,
PyObject *kwargs);

type _PyCFunctionFast
FHTHE C s A METH _FASTCALL 2544 1 Python RJ U F X4 A R AT . BRI 2544 M

PyObject *_PyCFunctionFast (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs);

type _PyCFunctionFastWithKeywords
FTFAE C sz A METH _FASTCALL | METH_KEYWORDS %544 1) Python W] & Fl %42 11t s B 2e 54
PRI 24

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames) ;

type PyCMethod
A C el G METH_METHOD | METH _FASTCALL | METH _KEYWORDS %54 i) Python A] ¥ [
SR REEEL, MBS A N

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

Added in version 3.9.
type PyMethodDef

BT RUE ABL (A AAR) - T HA— N B IER SR . A A5 B
const char *ml_name

TIERI TR
PyCFunction m1_meth

g C 55 LI HEE
intml_flags

i 80 P 7224 o g 2 ) TR A
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const char *ml_doc
TR SRS AP ER BN A

ml_meth Z—4 C REHEE . ZERETLUNARRZEEL, (HEMFERIRE Pyobject*, WIRZEEA
J&FPycrunction, WERFEFFERAE T EFRFRITH., Ri&Pycrunction 5 —NSH0E L Hh
PyObject*, {HIZ R SEIEH self X008 E C RBBARE L.
ml_flags ?&%ﬂu@%‘uﬁ,ﬁﬁ%ﬁ?&o FEATEAR s — R IS5 sl 45 22 1501
VA AR AR X
METH_VARARGS

AR RG], B Py CRunct ion, ZREIEZ WIS PyObject* {H. 5
EH% ?7‘:7 YA self XT% YT R REL, BRI . SBATES (EmA R args) zs*/\ﬁ
%%ﬁ%ﬁﬂ@ﬁ?ﬂXﬁ%o 1Zﬁ5§@ﬁz%fﬁﬂﬁ PyArg_ParseTuple () ﬁPyArg_UnpackTuple ()
HRALEER .
METH_KEYWORDS

LUBE F F ) H A BB AR T U B 0 41 & METH_VARARGS | METH_KEYWORDS, METH FASTCALL |
METH_KEYWORDS FIMETH_METHOD | METH_FASTCALL | METH_KEYWORDS,

METH_VARARGS | METH_KEYWORDS
A XL RAR ) YR Py CFunct ionlWi t hKeywords 288, Z I = TE S self, args,
kwargs FoHt kwargs J&— MU BT K7 S0 7 L BGE AR BOA KT S HON AT AN NULL. 3X
W SEE M PyArg ParseTupleAndKeywords () AL .

METH_FASTCALL

Fast calling convention supporting only positional arguments. The methods have the type
_PyCFunctionFast. The first parameter is self, the second parameter is a C array of PyObject*
values indicating the arguments and the third parameter is the number of arguments (the length of the array).

Added in version 3.7.

1E 3.10 JRAS & AR W METH_FASTCALL PUAEZ45 % ABI {34y .

METH _FASTCALL | METH_KEYWORDS
Extension of METH FASTCALL supporting also keyword arguments, with methods of type
_PyCFunctionFastWithKeywords. Keyword arguments are passed the same way as in the
vectorcall protocol: there is an additional fourth PyOb ject* parameter which is a tuple representing the
names of the keyword arguments (which are guaranteed to be strings) or possibly NULL if there are no
keywords. The values of the keyword arguments are stored in the args array, after the positional arguments.

Added in version 3.7.
METH_METHOD
Hae 5 HiEbr 4l & H: METH _METHOD | METH_FASTCALL | METH_KEYWORDS,

METH _METHOD | METH_FASTCALL | METH_KEYWORDS
METH_FASTCALL | METH_KEYWORDS {3 ESC Ry & L&, Wt &N ERZE. o a2k
T PARE Py_TYPE (self) HJHHIE,

% ¥E b A hpyCMethod A, S5 ¥E self Z JF ¥ T defining_class & K
METH_FASTCALL | METH_KEYWORDS #ﬁ

Added in version 3.9.

METH_NOARGS

WnRiE I METH_NOARGS THARS T S HOWNEH LS W kLT BHETSE. B
APyCFunction KB, HF—PMESEEYMA N self 9?4%%67@1&@@&%%*19 5 H . G
ha LRSS B SER RN NULL,

BB 2 1M, BTE - ANES ARSI, Py _UNUSED A PARH RIS 19w iF e & .
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METH_O
HA =AM R SE I E TG METH_O ARSI, TR AR PyArg ParseTuple ()
H A "o S ENMER N pyCrunct ion, WA self TEZ:, AMAFZ M SEN Pyobject*
EZ.

XA AN 2 BT SR BT A G T 2 AR TE A 28 VA M IR R0 . BT S THERBE g

MIRRERL . X TR 45 7 YRR BeidthrR i 22 R i H b —A>s

METH_CLASS
T B Z RN RIMA R R LOER R — eSS BB T £ %, KUTHH
classmethod () WEREITOIEEER.

METH_STATIC
BT NULL AR EOVERE—AES. BT #4575 %, RBUTHER
staticmethod () WEREIEIEATEEFR.

T— A EE TR BRI RN R EA M AR I — 1 L.

METH_COEXIST
2T RO B AR A 1 € Lo WA METH_COEXIST , BRINRF Bk #4215 S th T 4
W RTEIERZ WIS, BIASAFLE sq_contains FEALIS , R EM— 40 __contains__ ()
() EL A0 2R Ty ¥ PR N 28 7] 44 9 AH . PyCFunction, W15 € SCT AR, PyCFunction K94 il # DAY
R AR R R G SR AL IEAE . A% PyCFunction F FHAH H R0 25 25 G ] 5 A DI04k i PAIX
AR .

PyObject *PyCMethod_New (PyMethodDef *ml, PyObject *self, PyObject *module, PyTypeObject *cls)
BEME: #rah5l A . BT RUE ABL g 3.9 wae. K ml i 2k—> Python callable Xt5 . i Fi 75 whZiiiifi
P& ml WK Feallable. 3EF, ml 28558 CH—PNESEE,
self TS X4 KRV A BHER m1->ml_meth 1 C AW self ZHfL A . self FJPAR NULL.
callable St 1 __module_ [V ARIGZ E W module 838154 E . module [ Fj—1 Python F
e, ERBUTIERECE TR B FR . WERATTH], B9 None B NULL,

Z W

function.__ _module_

cls WS/ R C sRER) defining_class Z8UE A . RAE ml->ml_flags FiRE [ METH_METHOD
ML EZIE 2

Added in version 3.9.
PyObject *PyCFunction_NewEx (PyMethodDef *ml, PyObject *self, PyObject *module)

BEME: #Fa931 8. BT T ABL 4T PyCMethod_New (ml, self, module, NULL).
PyObject *PyCFunction_New (PyMethodDef *ml, PyObject *self)

BEE: FHey3l A, BT ABL § 3.4 AL, Z 4T PyCMethod_New (ml, self, NULL,
NULL) ,

12.2.3 yiEld IR MR

type PyMemberDef

& T RE ABL (S4TSR ) - SRR C G5B GO R U IR M S5 I . TEE SCRIY, 2
HE HX Se MY 2 R A NULL 85 R R BAITE t p_members AL

Hor i B B AR
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const char *name
R 2Bk, NULL /R PyMemberDef [ ] HMIS5 R,
FAFER R Y 2SR, BEASWEH .
int type
C 5 IR PR A ZE AL . TSR T 2 TR AT RN HRUE
Py _ssize_t offset
L OATE SR B R R REEH UK b e LB DA N BAL A s i
int flags
BAAEEA A AT, R EERHTHE.
const char *doc
SCRYFAFER, B A AR S 2SN, EALWIE N, @, BRI PyDoc STR
HesE LY
BANTEI T (4 flags 2y 0 W), JRGRE ARVFEEBCRI S AV ff Py READONLY JHEARER A
B, FRERE Py T STRING, [&&%isRkPy READONLY., HAPy T OBJECT_EX (VAKIH
XM T_0BIECT) Ji b n] DABHER -

ST BT (ff Py Type_FromSpec () S REAIH), PyMenberDef W] HEAL S HR5K AL
i "_ vectorcalloffset_ " WEXN, HRANIE T tp vectorcall_offset XM, B
I Py_T_PYSSIZET #ll Py_READONLY E5E X, fFiln:

static PyMemberDef spam_type_members[] = {
{"__vectorcalloffset__ ", Py _T PYSSIZET,
offsetof (Spam_object, vectorcall), Py_READONLY},
{NULL} /* Sentinel */

bi

(Al FEEELN of fsetof () IiMl #include <stddef.h>.)

IH =X B I ¥ |tp dictoffset Mltp_weaklistoffset H] ffi f] "__dictoffset__ "
Ml "_weaklistoffset_ " B # AT R MM & X, Hm M E WY EBETF X
Py TPFLAGS MANAGED DICT MIPy TPFLAGS MANAGED WEAKREF,

e 32 IR B AEASH : PyMemberDef FHIAAR . XEZ WA, BEBMFE "structmember.
h " o

PyObject *PyMember_GetOne (const char *obj_addr, struct PyMemberDef *m)
& T E ABL 3REUS T Hidlk Get an attribute belonging to the object at address obj_addr | X5 3
ANEYE. BT ZPA PyMemberDe £ m RAiARN) . HAESHIR[E] NULL,

1 312 A & A4 A2 B PyMember_GetOne ff &2 0 M. #EZ BT A, &K 2

"structmember.h",
int PyMember_SetOne (char *obj_addr, struct PyMemberDef *m, PyObject *0)

B THaE ABL XfJ& T 7 T bt obj_addr ) XF 52 /Y J& 1 BB B 6 8 oo B E A JE 1
PyMemberDef m fiiik . JRIIIFIRIE] O 1M 2 W& [m] 7 o

£ 312 A K 428 B PyMember_SetOne X & 2 W . FEZ WA H, EFEUHE

"structmember.h",
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R G EAR

AR EAR AT 9% T PyMemberDef . flags:

Py_READONLY
ARE A

Py_AUDIT_ READ
FECZ BT A —4~ object . __getattr_ Hi1HHf,

Py_RELATIVE_OFFSET
F7R% pyMemberDef Sk HWof fset ik B TR LREIEN ML &, MARKH PyObject
S o
HEETEME M i basicsize QIR MAEPy_tp members &1 WAURERT . BRI T
SEIm | BER
XA AR L REFEPy Type_Slot Wi . FERANE B E tp_members I}, Python &3[R E I
FfpyMemberDef . of fset BWNMRIT PyObject Z5HAMmMEL &L

FE 3.10 f A k& 4 A% W 1d #include "structmember.h" % f£ ¥ RESTRICTED.

READ_RESTRICTED #l WRITE_RESTRICTED % B #{ # /. READ_RESTRICTED fll RESTRICTED
&[T Py_AUDIT _READ; WRITE_RESTRICTED NIPECHEMIEM .

TE 3.12 fR AR & AEAS B READONLY 22495 9 4% Py READONLY, PY_AUDIT_READ E#{H 44 Py_ HiZk.
B AFRIAE PG AT R . FEZ HIIRA T, XL FRFTEE #include "structmember.h". %3k
B8R AR BE T IR 24 9%

R RRE
pyMemberDef . type APAJe FH544H C HEBANXI B 752 —. T Python Wi iz)s B, EXFE
Xt BEY Python 28A. 24 A Python BB AL BN, ERFHFEHLIE] C I, AR IoiEFR, W&k —

ANBHEAN TypeError 8 ValueError,

BrRARFRC A (D), MWIAREM del 8 delattr () MHERAK AN 2E SCAYJE .
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RAEWR C %A Python &

char int
Py T BYTE

short int
Py_T_SHORT

int int
Py_T_INT

long int
Py_T_LONG

long long int

Py_T_LONGLONG

unsigned char int
Py_T_UBYTE

unsigned int int
Py_T_UINT

unsigned short int
Py_T_USHORT

unsigned long int
Py_T_ULONG

unsigned long long int
Py_T_ULONGLONG

Py ssize_ t int
Py _T PYSSIZET

float float
Py_T_FLOAT

double float
Py_T_DOUBLE

char (501 1) bool
Py_T_ BOOL

const char* (¥) str (RO)
Py_T_STRING

const char[] (¥) str (RO)
Py_T_STRING_INPLACE

char (0-127) str (¥%)
Py_T_CHAR

PyObject* object (D)

Py_T_OBJECT_ EX

(*): PAEEER ) UTFS 4ty C A7k, [ H] Py_T_STRING W) C FniBlg— a4t
{fif] Py_T_STRING_INPLACE W E A A g5t ik h .

12.2. ARMREHE 245



The Python/C API, Z1Th= 3.12.4

() KEER 1A . K52 ASCI 544 .
(RO): FE/RPy_ READONLY,
(D): T LAMMIR , ZE3X Al oL T 384 29580 NULL, B NULL $84 28| % AttributeError,

Added in version 3.12: ¥EZ B A, X 72{VGH T #include "structmember.h" 24t HH 4
PR Py_ BIZR (B0 T_INT). SkSCHABERTT AP & X S8 IH A PR, AR A7 28

T_OBJECT

5 Py_T_OBJECT_EX Kftl, {H NULL @£y None. XIFAE Python Hj= L4 NHZIRANAT N :
TR % S LS B _b 2R ARl None,

T_NONE
Mk None, WAl 5Py READONLY —Ef#iH .

5E iR HRER i E 2R

type PyGetSetDef

B TRE ABL (&38R s R ) - T SCEES AN KRB R JE P 7 ) i S50 1R . i 5
Py TypeObject.tp_getset FE{HIHIA .

const char *name
JR AR
getter get
MT B MR C Rk
setter set
AR T IR SN R B R C s, A1h NULL, R R .
const char *doc
A ER SRS T
void *closure
AR PR TREE, O getter FI setter SAERRINAH .
typedef PyObject *(*gettex)(PyObject*, void*)
& THUE ABL get B Z—A Pyobject* JEZ (MM AL BI) Fl—A 0 P BIE R4 GEBR)

closure):
B 2T I IR 0] — ST | B 2 I 3% ] NULL 5 3 B 5
typedef int (*setter)(PyObject*, PyObject*, void*)

B THUE ABL set sEEZ M Pyobject* 5 RHI S BIAN EBCE RE) 10— 84
Bt CRHRAY closure):

X TR M BR A DL —ANTEZ Y NULL. SRS R ] 0 s R IR ] -1 i

12.3 HKBIMR

Python X§ 42 22 4t H i 5B 1) — S5 AR 2 58 ST R BI 45 IR Py TypeOobject 25k, FAINI 4
A PAE AT PyObject_* o PyType_* BRBCRALIE, (HIfF R L EL Python [ HIFEFF 25 B4R
ARV XEERT G RN LAT A, FTPAEA I R A B MAT A S BT i e bl AR o S 2

GRZHIRERTIMEL, KRR K, X ARB PR A RAR QA8 T RERE, K2 C
PREGEST, BRI TR RER—/ NI o AR R IR R 7 B X BRI E
RS BRI BEA T R

BTN HIRESE BT NRE T PGE TPy Typeobject M SCRUTARIHI T
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12.3.1 HhESE

"tp_ iR

PyTypeObject & *** ! Type Y57 ik B 1=
l%‘Page 248,2
CTDI
<R> tp_name const char * __name__ X X
tp_basicsize Py_ssize_t X X X
tp_itemsize Py _ssize_ t X X
tp_dealloc destructor X X X
tp_vectorcall_ offset Py _ssize_t X X
(tp_getattr) getattrfunc __getattribute__, __getattr__ G
(tp_setattr) setattrfunc _ setattr__, _ delattr___ G
tp_as_async PyAsyncMethods * FriEtE (FiEk) %
tp_repr reprfunc _repr__ X X X
tp_as_number PyNumberMethods * Tkt (Fikik) %
tp_as_sequence PySequenceMethods * FoixtE (FiER) %
tp_as_mapping PyMappingMethods * Frirtt (FiER) %
tp_hash hashfunc __hash__ X G
tp_call ternaryfunc _call__ X X
tp_str reprfunc _Sstr X X
tp_getattro getattrofunc __getattribute__, __getattr__ X X G
tp_setattro setattrofunc __setattr__, _ delattr___ X X G
tp_as_buffer PyBufferProcs * %
tp_flags unsigned long X X ?
tp_doc const char * __doc__ X X
tp_traverse traverseproc X G
tp_clear inquiry X G
tp_richcompare richcmpfunc e, _le , eq ., X G
_ gt ,_ ge
(tp_weaklistoffset) Py_ssize_t X ?
tp_iter getiterfunc iter X
tp_iternext iternextfunc next X
tp_methods PyMethodDef [] X X
tp_members PyMemberDef [] X
tp_getset PyGetSetDef [] X X
tp_base PyTypeObject * _ base__ X
tp_dict PyObject * _ dict__ ?
tp_descr_get descrgetfunc _get X
tp_descr_set descrsetfunc _set_,_ delete_ X
(tp_dictoffset) Py_ssize_ t X ?
tp_init initproc __init__ X X X
tp_alloc allocfunc X 7 ?
tp_new newfunc _ new__ X X ?7?
tp_free freefunc X X?7?
tp_is_gc inquiry X X
<tp_bases> PyObject * __bases__ ~
<tp_mro> PyObject * __mro__ ~
[tp_cache] PyObject *
[tp_subclasses] void * __subclasses__
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag] unsigned int
tp_finalize destructor _del__ X
HTn
12.3. RIMR 247



The Python/C API, Z1Th= 3.12.4

F1-ELEW
PyTypeObject #&' Type T ik B =
g’
CTDI
tp_vectorcall vectorcallfunc
[tp_watched] unsigned char
FHEE (FHiEE)
FiktE Type LE7 Pavn
am_await unaryfunc __await__
am_aiter unaryfunc __aiter__
am_anext unaryfunc __anext__
am_send sendfunc
nb_add binaryfunc _add___ radd__
nb_inplace_add binaryfunc __jadd__
nb_subtract binaryfunc _sub____rsub__
nb_inplace_subtract binaryfunc __isub__
nb_multiply binaryfunc _mul___ rmul__
nb_inplace _multiply binaryfunc __imul__
nb_remainder binaryfunc _mod__ __rmod__
nb_inplace_remainder binaryfunc __imod__
nb_divmod binaryfunc __divmod__
__rdivmod__
nb_power ternaryfunc __pOwW__ _ rpow__
nb_inplace_power ternaryfunc _jmwk_
nb_negative unaryfunc __neg__
nb_positive unaryfunc __pos__
nb_absolute unaryfunc __abs__
nb_bool inquiry __bool__
nb_invert unaryfunc __invert__
nb_lshift binaryfunc __Ishift_ _ rlshift
nb_inplace_lshift binaryfunc __ilshift__
nb_rshift binaryfunc _ rshift__ rrshift_
1]

D0 RS A AROR (SR L) B
<> RIFS NI L FRAERI UG Y A NULL FH9 e s .

[: Jrff= WA PR LA AR -

<R> (fENTTE) FnFBOR T OREEZ NULL),

25

”(Q”: ¥£ PyBaseObject_Type iXH

YT fEPyType_Type FiXE

"D”: BRIABCE. (R T AR o NULL)
X - PyType_Ready sets this value if it is NULL

~ — PyType_Ready always sets this wvalue

(it should be NULL)

? — PyType_Ready may set this value depending on other slots

Also see the inheritance column ("

i %g‘

>

oe

Q)

- it's complicated;

I").

- type slot is inherited via *PyType_Ready* if defined with a *NULL* value
— the slots of the sub-struct are inherited individually
— inherited, but only in combination with other slots;
see the slot's description

A5 A R 1 R A R A AR Y

see the slot's description

248
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e A

Bk Type TR
nb_inplace_rshift binaryfunc __irshift__
nb_and binaryfunc _and____rand__
nb_inplace_and binaryfunc __dand__
nb_xor binaryfunc __XOr__ _ rXor__
nb_inplace_xor binaryfunc __ixor__
nb_or binaryfunc __Oor__ __ror__
nb_inplace_or binaryfunc __dor__
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float__
nb_floor divide binaryfunc __ floordiv__
nb_inplace_floor_divide binaryfunc __ifloordiv___
nb_true_divide binaryfunc __truediv__
nb_inplace_true_divide binaryfunc __itruediv__
nb_index unaryfunc __index__
nb_matrix _multiply binaryfunc __matmul__

__rmatmul__
nb_inplace_matrix_multiply binaryfunc __imatmul__
mp_length lenfunc _len__
mp_subscript binaryfunc __getitem__
mp_ass_subscript objobjargproc __ setitem__,

__delitem___
sq_length lenfunc _len__
sq_concat binaryfunc _add__
sqg_repeat ssizeargfunc _ mul__
sqg_item ssizeargfunc __getitem__
sSq_ass_item ssizeobjargproc __setitem___

_ delitem___
sq_contains objobjproc __contains__
sq_inplace_concat binaryfunc __jadd__
sqg_inplace_repeat ssizeargfunc __imul__

bf_getbuffer
bf releasebuffer

getbufferproc()
releasebufferproc ()

12.3. FBWK
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& typedef
typedef el IR[E| A
allocfunc PyObject *
PyTypeObject *
Py ssize_t
destructor PyObject * void
freefunc void * void
traverseproc int
PyObject *
visitproc
void *
newfunc PyObject *
PyObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setattrofunc int
PyObject *
PyObject *
PyObject *
descrgetfunc PyObject *
PyObject *
PyObject *
PyObject *
descrsetfunc int
PyObject *
PyObject *
250 P Chapter 12. Y& CH%H
PyObject *
hashfunc PyObject * Py_hash_t
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WEREE K tpedef PHEZTEAFELE

12.3.2 PyTypeObject 5 X

PyTypeObject MZEHIE X ATPATE Include/object .h HEk |, N T HES%E, WEERTHPME
e

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* For printing, in format "<module>.<name>" */
Py_ssize_t tp_basicsize, tp_itemsize; /* For allocation */

/* Methods to implement standard operations */

destructor tp_dealloc;

Py_ssize_t tp_vectorcall_ _offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* formerly known as tp_compare (Python 2)
or tp_reserved (Python 3) */

reprfunc tp_repr;

/* Method suites for standard classes */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;
PyMappingMethods *tp_as_mapping;

/* More standard operations (here for binary compatibility) */

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

/* Functions to access object as input/output buffer */
PyBufferProcs *tp_as_buffer;

/* Flags to define presence of optional/expanded features */
unsigned long tp_flags;

const char *tp_doc; /* Documentation string */

/* Assigned meaning in release 2.0 */
/* call function for all accessible objects */
traverseproc tp_traverse;

/* delete references to contained objects */
inquiry tp_clear;

/* Assigned meaning in release 2.1 */
/* rich comparisons */
richcmpfunc tp_richcompare;

/* weak reference enabler */
Py_ssize_t tp_weaklistoffset;

/* Iterators */
getiterfunc tp_iter;
iternextfunc tp_iternext;
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(% L 50)

/* Attribute descriptor and subclassing stuff */
struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;

// Strong reference on a heap type, borrowed reference on a static type
struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* Low-level free-memory routine */
inquiry tp_is_gc; /* For PyObject_IS GC */
PyObject *tp_bases;

PyObject *tp_mro; /* method resolution order */
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/* Type attribute cache version tag. Added in version 2.6 */
unsigned int tp_version_tag;

destructor tp_finalize;
vectorcallfunc tp_vectorcall;

/* bitset of which type-watchers care about this type */
unsigned char tp_watched;

} PyTypeObject;

12.3.3 PyObject #&{iz

RAN GGG R T Pyvarobject G5k, ob_size FRMTHAHEA (H type_new () l, #
#H class IRV ) iR Py Type Type (JUREL) &¥itfkto itemsize, XEWHEEMILH (B
KA S) LB F ob_size FE.

Py_ssize_ t PyObject .ob_refent

2 ThE ABL X RN a95| T4, B PyObject _HEAD_INIT ZEHIIRN 1. i HERXT
FHApmny A %, RAYLH] (Hob_type $EMZEIBBIAXTS) Re#itAGIH. EXF)
Aoleey Z A Z, L 2t A .

Bk :
TREUR R I B -

PyTypeObject *PyObject .ob_type

B TRUE ABL X2 R B R, A uiit 2 oA, B W% PyObject _HEAD_INIT W%
BRI AL, BERE— RGO R 2 sPyType_Type « AN TS HAY R 2D
7E Windows L 1[ [, ZRiF4S &M X &2 — A0 R0 aa 4. PR 43 BRI ) % 3 NULL 25 %%
PyObject _HEAD_INIT H HAEALE K] LA b R BT M BB HABAT A 5V E 2 R iR i A~ B .
FUME R I FERY -

[Foo_Type.ob_type = &PyType_Type;

)

XY AR B AR LB 2 HISE . Py Type_Ready () &Kiftob_type @75 NULL, 415
A=, W EA IR A I ob_type FBL, IR TFBONAEBEN Py Type_Ready () FALH M
.

252
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Aok :

P BB TR BAK
PyObject ¥*PyObject ._ob_next
PyObject *PyObject ._ob_prev

XU B VAR E X T % Py_TRACE_REFS W fELE (£ configure --with-trace-refs
option).

H PyObject_HEAD_INIT ZEMATCRFENIWIMRIL A NULL o X[T85 0 meadxf 7, R FBRIRZ
A NULL . XFFah s nmeayaf %, XA FBOH TR S 203 L RITA 35 s X LA s .

ETFTHTAMREAHK. HEiME—fHEE sys.getobjects () ML, HEBRE ISR
PYTHONDUMPREFS i, T EliEFT45 MR IE BRI XS 4

Aok :
X FBASHTRBIK,

12.3.4 PyVarObject $&{iL

Py_ssize_ t PyVarObject .ob_size
B TRUE ABL X8 A0 meay N 430 5, BREEIIRILN 0. XHT# o feay X2 %, %7 BR
AEFIRIN TS L
Bk :
TREURGR I T B .

12.3.5 PyTypeObiject #&

B EALERA — /N IR K X R WPy Type_Ready () W PATEF BRI NULL B #E —1
HIB2BEH A “BRIN” /N7, (HHERAE PyBaseObject_Type flPyType Type FiEMIFLF
Beabr bk 2 BAE. )

const char *Py TypeObject .tp_name
TR 5 R AR DA NUL 25 B FAF R AR Er . XTI R D7 A 288, 455 1.
MRS, RN RS, REFINRELA R TN E A, B Y R R AR AR
Pt R, WALRY 42 KR B 224 1) —FB 5k . BN, 76 p i1 o it M rh g
SUHI%K T IR Y4BT e p_name BIHEE "R .0 M. TV,
MTFan s p iy KA 7, XNCNRBLPR, MERAFREEN ' __module ' BMME B AR
FEAE R i
REF455 2 es K2 £, p_name FRIMEE— 0 o BIR—S 2 MDA AT i
% _module JRHEVII, MR ACS2 BT WA, name_ JHI.
WMRNAE RS, WEEAtp_name FERAEN __name_ JEYETVIF, T __module_ JE LMK
RARE XN (AT s, 1 ESOing) o XEWRE R AL LA AT pickle. It
4b, 1 pydoc BB SO A 251 HZ AL
BFBORT A NULL. ‘B &PyTypeObject () WHME—RMAF B (R THEAEM to_itemsize DA
4b).
ok :
TRBUAYRR M F B

Py_ssize_t PyTypeObject .tp_basicsize
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Py_ssize_t PyTypeObject .tp_itemsize

T Tk B BT DATH B B S DA T BB R

FAEPFPZERL: B BEKESLHINRB H e itemsize FEOATER; HA K ELGIRZEEL
Htep_itemsize FERANET. MTHAREEKELGIMER, A SLolm NI, AR/
tHtp_basicsize #5H,,

YT RA AR BSOS AL, SR AE —Nob_size FB, SLBIR/NHtp_basicsize fil b
NPAtp_itemsize, H N EXWRH “KE”. N ¥EEEFHELGIob_size FEH. H
WAGSN: ZHEUL, BEBCEAF A AN ob_size RFRNE, NIEXHEE abs (ob_size),
AN, FESLGIT R A fE ob_size FRIFANBEWAE SLHIG5 2 T AS K EE (Biln, 31 3B 45
FAATE [ B K RSB, (FX BE S B A & — A B L ob_size FB ).
BAR/MIAE R Pyobject _HEAD BPyObject VAR_HEAD (DAFIT 75 B SO 4548 1 7% R i)
PR S B ) B, ARAFAE_ob_prev Fl_ob_next FENPREAH AU X 207 By . IX B IR
FoNtp_basicsize FRYIIRIA I ME— L6 7 2@ A T 75 B LBl R 4544 LA sizeof
BAERY o BEATUPAAUEE GC ARk iR/,

KT RFFRIULH - QiRAS 2% H HERFE X5, WIS tp_basicsize PYERAAEIE. Flan: &
WEARASEI T —4 double 4. tp_itemsize §ifE sizeof (double) . FEJF BE FAEH
fftp_basicsize & sizeof (double) [fEEL (R%IXE double B@Xﬂ‘?{-%—k)

XFFAEATRA AR BESCBIRAL, %P BRI NULL,
Aok :

B Bofs i TR R, WRBEEAR R DB p_itemsize, IRATETIRAAp
Frep_itemsize WEAAFAAFZE R BA LN ORI T ZEEAR LA HARSIH) .

destructor PyTypeObject .tp_dealloc

T 1) SEBIATAL R A HE 5L o R AR BRAUESR B A SE B RGIEA 2 BREL IR S BIXT R None M E11lipsis
HREE), A NALZIE SGXA PR R IR -

[void tp_dealloc (PyObject *self);

205 Hit$Ch SR, Py _DECREF () flPy_XDECREF () Jhsx Vi AT BREL. UL, LG4
RAFHE, REWAE TXEMEIH. il ok Z0N 24 B HOZ LB A W RTAE 51, Rk 2 5 3
HIIA WA X (5 43 B 22 vh X B T FH 40 B R 50 % 17 1) R ol 8) 9 R 2%
o _free WM. WMHRIZRB AT FHRAMY (K& EPy TPFLAGS_BASETYPE JHEAR(L) |
W) A2 B VR R S i B B R Wl i t o free. XS RE L AS Y. A A3 BE S 50 B T 0
RIS AR LB 2 HPyobject_New B{PyObject_NewVar 4-BLiy, WIRERER i 5
“NPyObject_Del (); WNRLF B Fryobject_GC_New BiPyObject_GC_NewVar 4L,
MR AR I PyObject_GC_Del ().

WERAR BT R i (BEE T Py _TPFLAGS_HAVE_GC JHARL) , WIATHY#S Y AE 1 BRAT A B 51
FEZ A Pyobject_GC_UnTrack ().

static void foo_dealloc (foo_object *self) {
PyObject_GC_UnTrack (self);
Py_CLEAR (self->ref);
Py_TYPE (self)->tp_free ((PyObject *)self);

, AR (Py_TPFLAGS_HEAPTYPE), UTWFJH%I RIS o, R MORE
ﬁﬁlﬁﬁé@ﬁﬁ GHPTAGIN Glid Py _DECREF (). N T #REZIE, HBSLII T

static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp-—>tp_free (self);
Py_DECREF (tp) ;
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Aok :
BT RBAK .
Py _ssize t PyTypeObject.tp_vectorcall_offset

— A ] vectoreall W30 52 BLR FI R G 1) S 1) 5 o K5 14 T 32 ) s B8 o, 3 02— il BL R B
W tp_call EARREALEE.

BT BAEW A T Py_TPFLAGS_HAVE_VECTORCALL R (/] TEMLIFOLT, EMACN—
Hrvectorcall func FREHSEBI R R H Y IEBEH

vectorcallfunc F&5F W] §EH NULL, ZEX RO N SLBIMAT Niis Py TPFLAGS HAVE_VECTORCALL
WA E—FE: SO ER R R tp_call,

{TAn[ 1% B T Py_TPFLAGS_HAVE_VECTORCALL HZEMW IR & tp_call HHRHAT NG vector-
callfunc RE—E. X AT PAE LR ip_call 1%l Pyvectorcall_call () M.

T 3.8 MUA K AR T A 3.8 RZ T, XM AIgan 4 tp_print. fE Python 2.x ft, EHMHTHT
EUEISCHF. #E Python 3.0 % 3.7, EBRA LA .

TE 312 AL AEAS T A 3.12 MUZ B, AHER T %3 A SEH vectorcall Ppsl. 24 ] FEE Python X,
WriigE _ call W, N p_call 95558, RATHEHIT S vectorcall lREA—E. H 3.12 &2,
WE_ call_ ¥EiIEMPy TPFLAGS HAVE VECTORCALL JHEARR2EH vectorcall {4k .

Aok :

RTBERSPIIR. HRE, Py TPFLAGS_HAVE_VECTORCALL JEARH A BRSHAK. WRE
KW E, WTERS Fvectorcall, IERAMIHH T Pyvectorcall_call ().,

getattrfunc PyTypeObject .tp_getattr
AN AR U A HR R B AT
BRFBREHM. BEBUE XN, MiZfltp_getattro fimE—" KL, H#EZ— CFHFHSL
FoREME , A Python "FAFERXI 4.
ok :
Y tp_getattr, tp_getattro

ETBEWMTEMep_getattro figkik: M TFRAMtp getattr fitp_getattro Y NULL
A% TR B R B R I 4K t p_getattr Mltp_getattro,

setattrfunc Py TypeObject .tp_setattr
— N8 1] BB A BB AN I & PR W e F R

TTBEI . HERTESN, Mizfltp_setattro fiF—eRE, HEZ 4 CFAHSH
FoRBYES, A Python “FAFHRXTSL .

ok :
H: tp_setattr, tp_setattro

TRTBESWTREMep_setattro frdkR: BT REMYtp _setattr fltp_setattro #h
NULL BHZ FRACE R M B BRIk K tp_setattr flltp_setattro,

PyAsyncMethods *Py TypeObject .tp_as_async

FR— ML S TE C 2GR S Blawaitable Flasynchronous iterator YRS A SR K IR 5= B it fim
SR, WS AT R ik TR

Added in version 3.5: ¥EZ HI#iFR N to_compare fil tp_reserved,

ok

tp_as_async FERAXWAMK, EIUEHFBRSPERMAK.
reprfunc Py TypeObject .tp_repr

—ASEIT N E R repr () BYREUW TETREL

B&E# HPyobject_Repr () M
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[Pyobject *tp_repr (PyObject *self); J

PR AR 8] — AT B Unicode X4 FEBIARNOLT , % pRAUN 2k o] — 75 R, 250
ey eval () i, REHFENIREE, Mol bl —ARAMFEERN R IR, WY
R —APA T< TFRIHFRA > SER A AT RAEWT X S R R AR

Bk :
BB TR IARK
AN

WERARBCEIZ T B, WHRIE] <$s object at sp> B FAFR, H ss K& R A TR,
Sp RGN A AL o

PyNumberMethods *Py TypeObject .tp_as_number

FR 1 AP R ReEr, A& RS RATEF IR R A K7 B X B SR S
WAL T 2 L5 MR,

Aok :
tp_as_number FRASYAMEK, (HEM 587 RS PHMAR.

PySequenceMethods *Py TypeObject .tp_as_sequence

?‘érﬂg/l\ﬁﬁué**@ﬁiﬂ%‘é’ﬁ, Hrp & 5T ZI PR AN S e B o X B B A SR I 5
73t £ LE MK,

ok :
tp_as_sequence FEIARSHIAAR, (HIML & )T B o AMghK .

PyMappingMethods *Py TypeObject .tp_as_mapping

PRI A PMEE AR, b A G AT U X SR S A 7 B X287 B SO Lok
HEAT FLE R

Aok :

tp_as_mapping FBAKYIK, (EFT ST B g gk .
hashfunc PyTypeObject .tp_hash

— NG T B B hash () B ER B T e d84T .

HZ A Hpyobject_Hash () KIAHR:

[Py_hash_t tp_hash (PyObject *); ]

—1 ARWAER IR EME SR ] 240 G A FE b & AR BRI, pREY S — AN SR IR ] -1,
MiZFEB (Aotp_richcompare) FARWHE, ERANZXTZEG A5 K TypeError. X 5K
& HPyObject_HashNotImplemented () FH[F .

B R & N PyOobject_HashNot Implemented () PABH IEMACERI QR W 7 5 1. HF
Python E X #E AR N __hash_ = None WM, {#1§ isinstance (o, collections.
Hashable) IEffiR[A] False.. VRSt K M2 : ¥E Python 2% &4~ __hash__
= None &1{#iff tp_hash F{#iXx B NPyObject_HashNot Implemented ().

ok :
Y tp_hash, tp_richcompare

ZFESH T ME tp_richcompare —Egkmk: {1 RKEWtp _richcompare Mltp_hashy
"N NULL B F2RAV R4k K cp_richcompare flltp_hash,

ternaryfunc PyTypeObject .tp_call

—/N AT A S BT G A 48 1] BRI PR 5T o AR X G A2 v R X G MR S NULL, HAEH
Spyobject_call () BFHE:
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[PyObject *tp_call (PyObject *self, PyObject *args, PyObject *kwargs); J

Aok :
WP B TR AR
reprfunc PyTypeObject .tp_str

— ARSI E str () BAERRBINEEr . GEEE str BfER —PRE, str () 2RMZ
I‘;’;ﬂeﬁ@ﬁ)&%ﬁo B E RS Pyobject_Str () PATEREAE, MPyobject_str () ¥IHH
ZALFERS .

HA 4 S5pyobject _Str () HIFE:

[PyObject *tp_str (PyObject *self); J

PR BR8] — A7 Unicode X B 22— “A4F” BIXRTFAFRFRRIEA, Wl
R EAE print () BRECH S HARN AR FRRE .

Aok :

PP B TR K .

BRIN:

MRBEIR T BN, FAMPyobject_Repr () iRl —AFRFH AL,
getattrofunc Py TypeObject .tp_getattro

— AN AR AT R R R T R

HE A Spyobject_GetAttr () WyFH[E]:

[PyObject *tp_getattro (PyObject *self, PyObject *attr); }

A PAF (BRI % F B i PyObject _GenericGetAttr (), ‘BT AHATZ BT 2.
Mok :
SyH: tp_getattr, tp_getattro

GBS FRR tp_getattr —RYK: L TRAW cp_getattr fltp_getattro A NULL
I TRADE RN K cp_getattr Mltp_getattro,

BRik:

PyBaseObject_Type {fifflPyObject_GenericGetAttr ().,
setattrofunc Py TypeObject .tp_setattro

/N8 177] bR RS DA EE T AN o S e T R R

HE A S5pyobject_SetAttr () HFH[E:

[int tp_setattro (PyObject *self, PyObject *attr, PyObject *value); }

A, 3 Wb SRR R value U S NULL f M [ J& PR Gl % AT DA O Hb R B ik
“NPyObject_GenericSetAttr (), B Tik4N 2 &M E Y =,

Rk :
IrEH: tp_setattr, tp_setattro

TSP TRBE o _setattr —@YkRK: K TR tp setattr fltp_setattro ¥Ry
NULL B PR R k& tp_setattr fltp_setattro,

BN

PyBaseObject_Type f[#iflPyObject_GenericSetAttr ().,
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PyBufferProcs *Py TypeObject .tp_as_buffer

$a1)— /Ay L S B K L M KR 7 B S A PR T . 2 B SR 5 T 2%
A %25 K

Aok :
tp_as_buffer FBIARYAMEK, (HEF 507 BSPHMAR.

unsigned long Py TypeOb ject .tp_£flags

T BRI RT AN TR AR . BESUTEAR S B T I s AR s S oo — LU U T 5
KA (8l d tp_as_number, tp_as_sequence, tp_as_mapping fltp_as_buffer 5|
HIP R R) TR B, EATHET S PR BRRAERG R ARG I M, e By
BRI Bl AU T 13 FLAS AT A AT 5k NULL .

PRk :

XN FEMARMRE Z:. REFOEARAE B gh KA, W@ ul, RERRE T —1
JEFRAL, W R B R L EAR L. BT RSG5 IR I AR LA AE 3 R 45 44 (A 9k 4k oK B A
PR, Wt ul, ERBERCES 5 MY R IR P f8 5 — e D 8] KA,
Py _TPFLAGS_HAVE_GC fitpfiieStp traverse flltp_clear FE—EMAK, W2, W
WPy TPFLAGS_HAVE_GC JEMMAE TRBEPYE S H 7288 P tp traverse flltp_clear
FEAAAEIAA NULLH. .. XXX ARARZHOEIR L B a9 HR 2 B 4k R s 2

i :

PyBaseObject_Type ffiffl Py_TPFLAGS_DEFAULT | Py TPFLAGS_BASETYPE,

(DA{HEH

HaiE X T AT AE; A | 88X M35 OR s A licp_flags FBLAI{H.
FPyType_HasFeature () 2 — MR —NEME p fl f, & tp-—>tp_flags & £2
ToNAEEAE.

Py_TPFLAGS_HEAPTYPE

YRR QA D AERE EPOI T SBLEXA AL, BN, Py Type_Fromspec () Zh7s
QA FEMAEOT, HSEGIob_type TR BAHUNIRIMIZERAITI A, MSRAR 5
FHE— BTSRRI I AT INCREF, FHAE S P AT SN AT DECREF (GX R £ W I 12K
RSBl AP ob_type Bl 9268 24k 4T INCREF #l1 DECREF) . HEZRAURY 441 &
e O ENSIERRTENTH SRS R 5 .

Aok :

777

Py TPFLAGS_BASETYPE
2 W I AT AR 5 — AN ST R R P H AR O R . IR HU AR L R, k26
RURFTCYERE T2 (8T Java ) final” 28)

ok :
277
Py_TPFLAGS_READY
MW GE S Py Type Ready () {584 S B IZ FLAR A R B
K :
277
Py_TPFLAGS_READYING
W PyType Ready () ATERIHAALIL TN G i B b INHZ EU R O I R
kK :

777
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Py_TPFLAGS_HAVE_GC
24 5% G S HE S IR ] 0 B 2 1 X A AR 2. A0SR B B T X AN 7, 0SS i b il
M Pyobject_GC_New KB @I flpyobject_GC _Del () KA. HEXIFE S Wkt
ZORA I AFMRIR IR, XA IR 2R KRB R R EAE GC Ml X FBitp_traverse
Mtp _clear,
Pk :

ﬁéﬂ: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

Py TPFLAGS_HAVE_GC JFpfii& Htp_ traverse filtp_clear FE—mprdhk, Wyt
Ui, WRPy_TPFLAGS_HAVE_GC JEARMAETREHFPESIF H TR P tp_traverse
Mtp_clear FBAFEI-HA NULL {HHIE.

Py_TPFLAGS_DEFAULT
E— M MNE T REXS G S HY SR A e A G RS . A, BT AL

Py_TPFLAGS_HAVE_STACKLESS_EXTENSION,
Hhok :
277

Py_TPFLAGS_METHOD_DESCRIPTOR
XALFR AR R TR RO TR E 5
W N type (meth) WE TIZER, IA:

e meth._ _get_ (obj, cls) (*args, **kwds) (H9 obj A N None) 7 4 T
meth (obj, *args, **kwds).,

e meth._ get_ (None, cls) (*args, **kwds) & M % #ff T meth(*args,
**kwds) ,

BEARN obj .meth () LRI A AR AL EF5EE9 obj . meth BIEIIEHI
CHETTIRT MR

Added in version 3.8.
Pk :

VAR AN 0% A W B Py TPFLAGS_IMMUTABLETYPE JEFRIGZRBIr K., X TP @K
A, Ytp descr get HAKRRTE M AR,

Py_TPFLAGS_MANAGED_DICT

WAL FRR RSB RA __dict J@EME, HHZTHMA =2 R VM EHA.

WERBE T %Ay, WPy TPFLAGS_HAVE_GC MM U E.

Added in version 3.12.

Aok :

PRI AR R, BRI ERBE T tp_dictoffset F B,
Py_TPFLAGS_MANAGED_ WEAKREF

% AR R 2R S0 7 24 2 mT e 5 |

Added in version 3.12.

Aok :

PR AR R, IR HEZRIE T tp_weaklistoffset “FBL.
Py_TPFLAGS_ITEMS_AT_END

OUEH T AR/, g il, HAIESRtp itemsize [HINZEAL,

BRI EBP LW RNESNT ZEOHNFEORE, HREERN
Py_TYPE (obj) ->tp_basicsize (B TR HER—FE).
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YUCE BRI, WA TRE AWM NAR, AR ZA RN, Python A&k
AL s

Added in version 3.12.

HRk:

XA AR LRI o
Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST_SUBCLASS
Py_TPFLAGS_TUPLE_SUBCLASS
Py_TPFLAGS_BYTES_SUBCLASS
Py_TPFLAGS_UNICODE_SUBCLASS
Py_TPFLAGS_DICT_ SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS
KRB Py Long Check () SEpREUH PG & — M RALE A N E RN 25, XHEM
L AR ez AR inpyobject _IsInstance () TR, K H HELREM HE L
BRI M IER s B  tp flags, 750 5X0RERG BT 22 B AR BT (5 A s i o 2t
M PR R R .

Py _TPFLAGS_HAVE_FINALIZE
R AEAE tp_finalize RECII SRS XA LR
Added in version 3.4.

H 3.8 A H: WEHFC AT ELER, FAMESSBRE R miEd o 2F
FEtp finalize flifi,

Py_TPFLAGS_HAVE_VECTORCALL
WS T vectorcall ¥l IS EEIX NN, S Wtp_vectorcall offset | RN
Aok :
MR T tp_call WS A AR .
Added in version 3.9.
T 312 RAR B AARE: AEY 2K __call_ () HFEWEBIRIERHZ RS PR
WAL IR RER AT B T4k K o

Py TPFLAGS_IMMUTABLETYPE
AR AR R A BCE XA R R M T VA Dl B s
PyType_Ready () 2 HalXf# 5 K2 W XA .
Aok :
EATEIR AN AR o
Added in version 3.10.

Py_TPFLAGS_DISALLOW_INSTANTIATION
AR IR LB Kftp_new AN NULL H HAXTERBFAFHEI# __new_ §.
XA TEAR S AAE R B ZR 2w s, MAREZ G B, & 0587 EEH
M PyType_Ready () ZHIHHE.
N tp_base iy NULL B{# &PyBaseObject_Type fltp_new A NULL NiZiEr oA
AR FHINEE.
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é%iﬁc

ﬁ,ﬁﬁ NBRR . (B2, TRIEARERHIL, BRAEEM#ME T A NULL (ftp_new
HREiE T C AP SZH]),

/-\

ik

TR L S — N RAE ARV LI T2 (Bl Trabstract base class), 7)1 Hoig
br. BHRMBOER, thtp new HXFT2ATH.

Added in version 3.10.

Py_TPFLAGS_MAPPING
XA ARV $5 I 1% 25 19 5250 W DATE B B AE match (RS e B AR i DT EE e s A =0, B & FF
WML 721k collections.abc.Mapping B H 31 E, HAEHN collections.abc.
Sequence WYX E .

ik
Py_TPFLAGS_MAPPING #MPy_TPFLAGS_SEQUENCE 2T FM; [ HBH N ERES
HRE

ok :

XANTER I M R E Py TPFLAGS_SEQUENCE HZRA T 4kK o

S0
PEP 634 — 5104k C VT . #IE

Added in version 3.10.

Py_TPFLAGS_SEQUENCE

KA HAR 57 15 B % 25 1 S 001 ] DATE RS FHVE match RS Ee iy H ARB CiDF o B . & S
ek 254k collections.abc.Sequence B HIIKE, HIEHEM collections.abce.

Mapping M HUHIE .
ik
Py_TPFLAGS_MAPPING MPy_TPFLAGS_SEQUENCE 2 H J&H; [FbE A ER S
ESE{FE

Yok :

XN THEARRF R M R B Py TPFLAGS_MAPPING [HZRBIIrgH7K .

S0
PEP 634 — #5003

Added in version 3.10.

Py_TPFLAGS_VALID_VERSION_TAG
WS . A B E SRR E R, TR A KRB SR

M PyType_Modified()
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o
RXABARFAET RS, HRJET AR B B . ERAEAR ) CPython Hi
ARSI

const char *Py TypeObject .tp_doc

— LRI [ 4 RIS G SR AT R I LA NUL S55R Y C AT IR . IR R g2
REMELH B __doc__ Jath.

Bk :
XA FBL R TRBYR
traverseproc PyTypeObject .tp_traverse

— NI TG [T AR [ s ) R A 8 5T . T8N SHE X & T Py TPFLAGS _HAVE_GC
TERROLI B . RS 44

[int tp_traverse (PyObject *self, visitproc visit, void *arg); ]

H 7 Python B3R MWy S0 B 245 B ATHE S o 5 8 T S AT s I el — T &

tp_traverse FREFHEEIIR IAS FHRRMPEAR G| H . to_traverse pREH LAY SIS AE 5B
W RS JE T 1% 3L B T 1 19 Python X G2 ¥ i b3 L i Bp i fl py_vIsIiT (). BN, PAF2%KH
_thread ¥ JBHILIY KL local_traverse():

e B
static int

local_traverse (localobject *self, visitproc visit, wvoid *arg)

{

Py_VISIT (self->args);
Py_VISIT (self->kw);
Py_VISIT (self->dict);
return O;

}

. J

WEHREPy_VISIT () XRELETT ASIMEIAE | BB B . BARISAEAE—A> self->key i
b1, {HE R8N NULL 5 Python “F45 55 R I AN BE M IEERS | FH ) —4> -

AES— 7, BIVEEARNTE AN B B KA 2 BN ERS | B —5R4 , VE R A Sl B R AT 5% ] RE AR
BB R ge #HY get_referents () RENGFSHIFE.

e

YL P tp_traverse iy, RALBIFT A KK R G2 AT ENRIR T R) A DA ITH .
BRYL, WR— P REE tp_weaklist HEASTFFHTIM, AASFFHER (p_weaklist Bk
I BN AR) B S ASRERET ) R SE B BB 5 100 F S 955511 (35951 05 R0 K
%T#%ﬁ%lﬂ%m%ﬂ, HSEBIBA TR H AT ARG |, RO RIBESE LA A AE BTt v Bl
%) o

WYER Py VISIT () BR{E4 local_traverse () W visit fl arg JES BB 5T AT NERE
HaAEA.

Moy R A B SEBl AR — N H RG] . B e A8 R PR R 4
WPy TYPE (self), BB HHALME D ESSE (BAn—A e il iE2E) ) tp_traverse ¥
AT S ZHC o QSR TEAT AR, SEZXF S nT AN 2 i s [l

TE 3.9 WA A AR AR B AT TR BU N 241517 tp_traverse ) Py_TYPE (self) . 7 (¥ Python
WA, BT bug 40217, XA AT BE & S EEERE IS R A R

Aok :

ﬁ}ﬁﬁ:Py_TPFLAGS_HAVE_GC,tp_traverse,tp_clear
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YF B Stp clear MlPy TPFLAGS _HAVE_GC WEFR{L— 8 2B pr kK 40 58 A% 07,
tp_traverse fltp_clear FET-IRABIHPIY TN E A THRF MBI QK .

inquiry PyTypeObject .tp_clear

— ANV H8 ) X IR RIS ) I B R A FR 5 . IR FREHNSHER B T Py_TPFLAGS_HAVE_GC
TERROLI B . RSS2

[int tp_clear (PyObject *); J

tp_clear B G bR RN RAT WL MW SR AER PRI A N 2 A AR5 1 . BRI, R
WPFTA tp_clear BB E]|—EATTHTA 5 MAER. X2 M r s, I HArE (L4
TS Bt tp_clear L. BN, TCHRMAR LI tp _clear BEL, PIAA T REIER] 564 )
TCH A LA ARG ) AR cp_clear BRELATR AT AL A0 35 oA R TR IR
ARSI, I AR S A E R tp_clear &Y HH .

tp_clear WSEBHLN Y F 550 F1 45 ) FL % G2 (¥ T BB 4 Python XF R 51 T, FH-KF45 n]ixX L€ 5 51 1 4
FFi5h NULL, Q0 TR R
static int

local_clear (localobject *self)

{

Py_CLEAR (self->key);
Py_CLEAR(self->args);
Py_CLEAR (self-—>kw) ;
Py_CLEAR(self->dict);
return O;

}

MR Py CLEAR () %, BRIERRGIHRRMAPH - 58 gt &0 G005 | eS8 n g 40 &
MFRFRE A NULL Z J5 A RERRE IR Gl Py DECREF (). X2l ARG | il fE & 2 2pk
SR G AR NI, ik — R R IRE s, Ho Rl RE 4 A AT & Python AUHS (Fh T~ 5Kk
B X i AL 2R s 555 | EED . WX A AT A T BEFRR S| self , HR-23K 45 1m) 9 0
OGN AEER N NULL g2 dEH A, 3XFE self SRANER X SA T A . Py _CLEAR ()
TN DAL A R 0 T AR

WAER tp_clear Ik & RAETOVIGH AL BRI . B1, 431FHHBUL AR AR 4R T
B, WA RGBSR R 2 BEEMA co_dealloc.

W Rtp_clear EW HWEFTHAGERTI A, Fr AR TE 2L R Ir 6 & % 5 40 Python “F 4% HR 5§
Python #4%, BNLES SMWHTIH. 75—, HRIMLE 4T Python X4, H4a 5 KA
Mtp_dealloc RECKRERIHM tp_clear AR H.

#7% Python SO RAE S BATE A 44 2 (AR m e — T e

Pk :

eH: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

YT B ot raverse MPy_TPFLAGS_HAVE_GC WURML R4 HTITAK: AIRIEIRAL
tp_traverse Mtp_clear 16T N NEN MM EL AR,
richcmpfunc PyTypeObject .tp_richcompare

— SRR ) E OB R AR, BB 240 A

[PyObject *tp_richcompare (PyObject *self, PyObject *other, int op); }

BB Py Typeobject FiE LRI LA .

BRI 2R 0] LS5 2R GB A Py_True 8( Py_False), QIRAE LHEZR, BUAR[]
Py_NotImplemented, HISRAA T HABGE R EMARE] NULL H3LE—A 58 5%

AR HE B E X HAEtp_richcompare MlPyObject_RichCompare () W =S4
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Py_NE

Py_GT

Py_GE

T SLOAF T i T A gn 5 4w 0 LB R A
Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)

MIZREGR M| Py_True 8 Py_False, iXHPURT AL . VAL_A fil VAL_B W70 W] i
it C WRGEHAFHATHE T (B0, BT Ak C BEBE7 580 « 58 =ANSHEE M Irid K i
a8, Hpryobject_RichCompare () IS —F,.

IR 2 A B B strong reference.
FARRGRIS, FFBRUE SRR ARG [F] NULL.
Added in version 3.7.

ok :

SY#: tp_hash, tp_richcompare

RFESH T ARE tp_hash —#E4k&: YK TRKAWtp_richcompare fltp_hash 5 NULL
T 2RADE RN 44K cp_richcompare flltp_hash,

BRiA:

PyBaseObject_Type $#2t T —"A~tp_richcompare WSLHL, B PATIGEHK . (H2, WHEHE XL
T tp_hash, WRSEABEARRREOF AT LR TS R i

Py _ssize_t PyTypeObject.tp_weaklistoffset

IR T BANRZ B SR, EZ AR AT BERER. 24 UM Py_ TPFLAGS_MANAGED_WEAKREF

WIRIE AR LB R AT 55 B, WE T BOR R T F IS 76 555 | H 51) 35 3k 10 S5 651 45 4 14
T A (28 GC 3k, WIRAAAERTE) 3 BB B HiPvobject_ClearWeakRefs () Hl
PyWeakref_* B . SLHILHIATEAIE 4 Pyobject* BB FEIFWIMHIL A NULL,

ANERRF B S tp_weaklist {iF; & 2RI R A G55 k.
[RINfi% B Py TPFLAGS MANAGED WEAKREF {iflltp_weaklistoffset ¥-SEEER,
Aok :

BRTFBRPTRBEMRK, (BRSNS AN . TR AE R WA R XEWE TR
AR T ER B 55 51 E. T okl tp_weaklistoffset HEN, BFrAX
I A%AN B F R o

BRIA:

264
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MRAFtp_flags FEEPIRE T Py _TPFLAGS_MANAGED WEAKREF {if, Wltp_weaklistoffset

RN E, AR B A4 .
getiterfunc PyTypeObject .tp_iter

AT BRI RS, AR X G Wirerator . RTFAEHE 3 R B0 S0 Sgirerable
U FEHIAEN AT IR B B T LT RE A 7T 2 AR XS 50

IR 2544 5 Pyobject_GetIter () WIM:

[PyObject *tp_iter (PyObject *self); }

ok :
WF BB TR TR
iternextfunc PyTypeObject .tp_iternext

— AR 1 KRR EE, XK BOR [l irerator WY —T. AR N

[PyObject *tp_iternext (PyObject *self); }

BZIE PG, BRI NULL; StopIteration R nREXIREWATEEAIRE. YK
A — AR, B R E] NULL, B AAEAE R W% R S 2 ik 102

i%ﬁ?%%’éﬂmﬁiﬂ:ﬁ%)‘(tp_iter PR, I HAZ RO 2R MR AR e B A By (A 2 B i) ik A
SH)

BRR A 24 Py Teer Next () (A .
Aok :
WP B TR AK
struct PyMethodDef *PyTypeObject .tp_methods
N1 Py et hodDe £ S5HIPRIIL NULL S5 AL AT , 7] T LA 24
Ik
T IRECEH PRI, W RN T (SRR to_dict) II—MI &I ik a4
H.
ik :
BTFBALW T RBFR (O gl A F LR AR R ) .
struct PyMemberDef *PyTypeObject .tp_members

— AN EERTE [) PyMembe rDe £ Z5MITRIDA NULL 45 (s S 4L i85t , B 7 IR 1
Bl ot (7B L) .

XA I, AR 2RI (BRI to_dict) IIN— DS I AR SR A
Ho

Aok :
BRFBAL T RBPraR (5 A W L R 4ER T ) .
struct PyGetSetDef *PyTypeObject .tp_getset

— ARG Py Get SetDe £ Z5HRYVA NULL G5 SRS, BT RSB
TR R R

XA I, A R (BRI tp_dict) NIN— LSS AR AR A%
He

ook :
GFBASHTRBIrgoR (BT 82 A [F LS R4k i ) o
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PyTypeObject *PyTypeObject .tp_base

AR R i 1) SEBURAIE JR PR P R I B 4 8t FERXNES L, R RAR; ZEAPRT
L Siibonhiblvesiven o el Fe S ibU e

4 B

&k
FE 7 GG Ak 22 B AR W I 2 e AR B F ) . C99 BR W IA(h 38 “Hutb# 8. Mt his
B RS e WPy Type_GenericNew () # @A AT C99 itk & .

E, A5 B A 5 2N T AE S Bl PyBaseObject_Type B HIZH& .
SiEe AT RE SR IZIB AT (M gee), {H MSVC NIRSZHE . X P Rh g e 0 — e AT BB 2
JEREART AR ER -

B, N 4TEY BRI LR B i B tp_base.

Aok :

BZTFBASYWTREYR (BR).

BRiA:

BTFBIRIN N «PyBaseObject _Type (X} Python £2/7 51K #iR[ object FAY).,

PyObject *PyTypeObject .tp_dict

R TR Py Type_Ready () fFA#EIXHL

T Bl N 24 7E PyType_Ready B 1 2 B #I 46 /E 8 NULL; B 0] ARG A R — >t 5 8284 4)
IRIEER P, —HPyType Ready () SEMZERMHIMAIL, ZEBWHINEE R ATEENIA 59
HRMHERAE (N _add__ () AR AN A S m ez T il . — BIMRRIRIeaiaR, %
FBON A e HEEY o

FLRRUA LI EN N FIAFELEZARE G . WPy Type_GetDict () RARBUETERIUNS W HY)
T,

T 312 A K AE AT NTRAEY: X T RSN E AL, R(EEE N NULL, X R AY 0 5 2 17 i
£ PyInterpreterState . il PyType_GetDict () FIRBUEE A F I,

Aok :

BT BASYTFRBPr R (HAEX BUE R 2 A [ AL R 4K ) o

BRik:

R F BN NULL, PyType_Ready () RN ESH— BT

i

E M C-API{fiflPyDict_SetItem () G tp_dict BALEEN,

descrgetfunc PyTypeObject .tp_descr_get

— ARG R R FRET
PRELI 2544 H:

[PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

Aok :
T BRI

descrsetfunc PyTypeObject .tp_descr_set

N 1 T B BRI At g FEL Y o R T T -
PR 2244

266
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[int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value); J

K value ZE1 R NULL DA FR1Z(H.-
Pk :
B ol R4k K .
Py _ssize_t PyTypeObject.tp_dictoffset
BIRMTF BATIRZ 2 3R, (H 2 ARl et Y. 24k ]l Py TPFLAGS_MANAGED_DICT,

RSB S BN HA — S ORI UL, 5 BeRe o AR B (E 5 % 56 Bl A v L
KA LB MR xR PyObject_GenericGetAttr () flifil

AERFR T B S tp_dict I a2 hREN GA B i JE P i 7 it .
PRIEAE E T LA S S5 AT 07 B ) (i %

tp_dictoffset MW 4= HEM . HTREBEE M iE f Pyobject _GenericGetDict ()
He%Er. WHPyObject_GenericGetDict () WIfgfR BN FMATLNAE, BAEDHIXT 4 B
JEPERE PyObject_GetAttr () MIRELHARA.

[R5 8 Py TPFLAGS MANAGED WEAKREF fVflltp_dictoffset ¥-SEiEs.
Rk :

RTBOW TRB TR, TRERN EEX Mkl & XM AN Zan, R C R EE
ZHir AR Ei e hE . SRR SRR, M Py TPFLAGS_MANAGED_DICT,

BRIk
XL BONE . W THARE, WERIETFBON NULL WA N SEfIBIE _ dict .

MRFEtp dict FEEWIRE TPy _TPFLAGS_MANAGED_DICT, #RAtp_dictoffset ¥F#ii% A
-1, PAFORMHSZFBRALZ AN .

initproc PyTypeObject .tp_init
— AN AT A ) SE BRI LA Ak pR B 54T

PEBRBOS VT2 __init_ () Bk Ml _init_ () —H#E, BUBSEBIREATA _init_ ()
RATRER, HHEE RN __init_ () FERFHEFH A T REN .

PRENAYZE 4 0

[int tp_init (PyObject *self, PyObject *args, PyObject *kwds); J

self ZRCRIFERIRIHI LB args Ml kwds ZRMNFHM __init_ O BHEARMMGEMKET S

tp_init BRECAIRA N NULL, 7R AR A @ Sl i, BITERAR cp_new
PRGR o] — MR SLHIT  IR Ep_new BREGR ] T — A ARSI T I i AR Y
KB, Wep_init RMEAXYPOIRA; MR tp_new R T —NEERIIAY T ARBM LH], W1
KRB ep_init KFPORM .

BRI 0, KA AR R R A -1 HEAEs R B E— N RH . and sets an exception on error.
ok :
Bt 2R UARK .
X TR A R R T BOA BOAA.
allocfunc PyTypeObject .tp_alloc
F 1) — A2 23 i R R T R T
Eeh GO R
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[Pyobject *tp_alloc (PyTypeObject *self, Py_ssize_t nitems); J

oK :
BZTFBRRPEHETREK, HARYEETHRA (i class iFA Q1K TRE) K.
ARk

ST THRE, ZFEREBRESWIR NPy Type _GenericAlloc (), PASREIN FARER)HES B SR
1538

YT F2A, pyBaseObject_Type ¥fffifl Py Type_GenericAlloc (). i%&id T A
AE LRBIHERAE
newfunc PyTypeObject .tp_new
—ANTT IR F ) S0 A R A AR
BREI 44 R

[Pyobject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds); }

subtype BRI WO BN S BT args Rl kwds S5032 5 V8 Bl 8B HE AR BRI 2 B 280
TR subtype N2 W S8R FH B tp_new BREUITEIZEBUMIE; B R ARZRA 728 (5
RNEERRFERTLRMER),

tp_new RV Y4 subtype->tp_alloc (subtype, nitems) FRANXLHHIEE, K5 H
PATH R AT B BE— LW I B . T DAZE 43 Z M B o 52 PR B AL B Y 24 e e ind e Ab
PRAS . AN BRI EXT TR AR AUk YL, G WG B EAR N 24 7E cp_new HEA, THIXT
TR SRR SRR BRI MR B o init FEAT.

W E Py TPFLAGS_DISALLOW_INSTANTIATION JHEARPAZE [-7E Python Al &% 25 5 (1 SL il .
Mok :
RTB S TR K, BIAMER REARSPitp_base A NULL B &«PyBaseObject_Type
35 45 0 BTk
Rk
P A R B EOME. X EWRE WA A290E O NULL, D TC i ] e 2R AR B 8
PISEB s 24 A HA AR RSB, flan L) R Ekss.

[freefunc PyTypeObject .tp_£free
—/NT R ) SE IR R AR R BT . PR 44 R

[void tp_free(void *self); }

—RBAREL IRIRLAR R PyObject_Free (),

MoK :

BFBAWHS TRAMK, HARWEETHEA (Gl class IFREIER TRE) 40K
BRIA:

EHS T RSP, RFBESHEEN N EH HSPylype GenericAlloc() DA
K Py TPFLAGS_HAVE_GC JEFMFEAHVE LR AS o
ST S T2, PyBaseObject_Type FHfifiPyobject_Del (),

inquiry PyTypeObject .tp_is_ge
AT R i T 3 Il B U 1) pREC FR
B [ A 5 B SR R 2 6 v AR R . AE— I 0L T, ik s iR e 2rixX 4>
WEEBW o flags FE. PAMPy_ TPFLAGS_HAVE_GC ARy RV FIWr s (HE A —Lu2 A
[FIRHR A T B S BhZS A Te SL 6], H B S TR LB N Z W ICERE PR . ARRECN EH
TEOUTT T X F AR 3 U i SE B, AR 23R 0] 1 5 X R TR i (R e S5, A Rk
| AP AT ORI E (I E Ay SF
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[int tp_is_gc (PyObject *self); J

(BPEXT G ME—RE BRI ALy . JERA Py Type Type X TIREOR KM 7 & o fivay &

A.)

MoK :

BT Bl R BAK

BRN:

WAB AL B BOAME . WER X7 Bl NULL, WIRHl Py_TPFLAGS_HAVE_GC {foAAMFITI AR
PyObject *PyTypeObject .tp_bases

R e .

BB M PN NULL FFER R H k. Python REFERA A 4 (LB T E .

STFEIASAIERZE, AR Ppy_tp_bases # {1 Py Type FromSpeciWithBases () H]
bases Z4 . WM HISHOEA.

o

Z BYRAIE G IS E IEAL, ARARKF tp_bases BA—JLdl, Python FEALT| KR,
HALLERE AR RS — R UGK

Aok :
AP B SARIK .
PyObject *PyTypeObject .tp_mro
B R RRAER T, ARBUA IR LA object NS, M I LM T .
W B AR NULL H o . Python REESRA AT 4 (LI HHFEE
Aok :
EAFEALSHIMK; EililryType Ready () THEEREIY.
PyObject *PyTypeObject .tp_cache
AR o ACHEAEREEH .
Aok :
A FBA SRR
void ¥*PyTypeObject .tp_subclasses
—4 72 RN . FTREh TR HRE .
TR 3. H 8T Python ¥ _ subclasses_ ().
AE 312 JOAR R AAR T RPF R % P BRI A L) Pyobject . REIEHIECH voidr DA

FRITIE—
Bk :
R TFEA SR .

PyObject *PyTypeObject .tp_weaklist
5L, TR IIZEAN L5 . Aawdik. SRR .

TE 302 AR B AR IERANAT: X FE S E R B/ B2 o NULL, BRESRN T 5551
WA, B85 A MR FE7E PyInterpreterState b. i I 244k C-API B Py ¥
_PyObject_GET_WEAKREFS_LISTPTR () 7ML ES

Aok :
X FBAA SR
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destructor Py TypeObject .tp_del
BFBROCHAHRN . W tp_finalize,

unsigned int Py TypeObject .tp_version_tag
MTRGIZIEGA (URNFBEE .
Aok :
EATFEASHAK.

destructor PyTypeObject .tp_finalize

— AN AT ) L Bl R LA R B AR L. PRERIIAE A

[void tp_finalize (PyObject *self);

WARBE T tp_finalize, fRREAFIFAER AR E SO E—R. ”’EHEHH@&IEH&%&U“‘]H%
(AR S Bl A ER T | I —&B0 ) BURTEX SR B . AE2WhFhr s, e
RAEZITHARRG 2 BRI, AP E B AR R AL T IERRAS

tp_finalize AW HBUVEMEIFFRE: B, 5K EALESIHERMIAIT:

static void
local_finalize (PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/* Save the current exception, if any. */
PyErr_Fetch (&error_type, &error_value, &error_traceback);

/% coo B

/* Restore the saved exception. */
PyErr_Restore(error_type, error_value, error_traceback);

}

L

FIINETFEER, FEN AR LS Python 1, tp_dealloc AJRAMAERL Python ZFEME I,
A flzz@']iﬁ XT%&EI‘J AT (WX Z AT BT *%I%\ . NRZIEIA AT BE B AT A A I
R [ BEAE BT R ) o 3XXF Python APT W JH SR 15N /& A1, [R K tp_dealloc 1] ] BT HE IR £ FRF
B @ RfEfast (GIL). B2, WReeSnxt %X%%%TEE H HAh C 5 C++ XIS, W
2O PRTEE I tp_dealloc (1) %’%ﬁt%ﬁ R X B N TR IR 28 P AT AT B U8

Pk :

W BB .

Added in version 3.4.

TE 3.8 WA R A AR AF 3.8 MUZ B B Py TPFLAGS_HAVE_FINALIZE KR A RELLIZ T B
i . B AR TR

W

)
? ARG IR ZAL” (PEP 442)

vectorcallfunc Py TypeObject .tp_vectorcall

FHTF 2N 5 58 I Y vectorcall pRE . )i L, %%&Hﬂ ﬂépkfju type.__call__ Wvectorcall,
Wk tp_vectorcall i NULL, BRIAVARISEILRHEN _new__ () IFH __init_ () FFgEfEA.

Pk :
AN FEA AR
Added in version 3.9: (X FEEM 3.8 FLEIIEAE, HEM 3.9 FFLERAMH)
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unsigned char Py TypeOb ject . tp_watched
P4 . 5208 .
Added in version 3.12.

12.3.6 FpAKR
TEALSE b, AE C ARG 2 CRYRAE R #4500, WElRUL, PyTypeobject GEMAAEICHS rh B3 E X
H Py Type_Ready () IR
XL FECT S57E Python H g X ZEIAH S I A S 2R FR i -
o BB HBEINA — AN BAEE, MR RE M 2 YK .

o HESEANS (HIHFAREMISES]) AN R . AR RETE Python s & ik 2 A0 R 1) &
Ario

o HHSIAS RS T A S SN, HILEA T AR TR T B IR

WAh, TPy Typeobject JUBVENAREWIGEINY < IR API B9—AR5>, PRIARMT 60 SRR i et
BRI R E ) Python YA UEF T 44 5 -

12.3.7 HEJERY
—HhE AR BAYR R AR, BEERMRERT, B5MH Python 1) class iEh)BIEIN I B %
KR . HERAGE T Py TPFLAGS_HEAPTYPE JHEFR.

X RIS IEIE Py Type_Spec G F IR Py Type_FromSpec (), PyType FromSpecWithBases (),
PyType_FromMOduleAndSpec()EEPyType_FromMetaclass()EEﬁgﬂﬂﬁo

12.4 HFMREHaF

type PyNumberMethods

RESHRRRA 5 17 DO G R S BUECT PSR s BRI 84T A~ s BRI T P03, — 9 LRI
X4 FRA R EOIT i

SER A E SLANTT

typedef struct {
binaryfunc nb_add;

binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_subtract;
nb_multiply;

nb_remainder;

nb_divmod;

ternaryfunc nb_power;

unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;

inquiry nb_.

bool;

unaryfunc nb_invert;

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_lshift;
nb_rshift;
nb_and;
nb_xor;
nb_or;

unaryfunc nb_int;

void *nb_reserved;
unaryfunc nb_float;

(T
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(750
binaryfunc nb_inplace_add;
binaryfunc nb_inplace_subtract;
binaryfunc nb_inplace_multiply;
binaryfunc nb_inplace_remainder;
ternaryfunc nb_inplace_power;
binaryfunc nb_inplace_1lshift;
binaryfunc nb_inplace_rshift;
binaryfunc nb_inplace_and;
binaryfunc nb_inplace_xor;
binaryfunc nb_inplace_or;

binaryfunc nb_floor_divide;
binaryfunc nb_true_divide;
binaryfunc nb_inplace_floor_divide;
binaryfunc nb_inplace_true_divide;

unaryfunc nb_index;
binaryfunc nb_matrix_multiply;

binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;

Ik

WH = H BB Tk & A BRSO 2R, e (2/0F — D EIERRE
e LEBR L) o AN EE NI B EOE SCHEE, DBUH A= H R F R 1]
Py_NotImplemented, IR%AE T HAMAE RN EATLIGR M NULL HEE — 4 FHE.

#/iE
nb_reserved F-EBN MIA% A NULL. FEZ BIRAS 1 HAZF N nb_long, Ff¥F Python 3.0.1
M4

binaryfunc PyNumberMet hods .nb_add
binaryfunc PyNumberMet hods .nb_subtract
binaryfunc PyNumberMethods.nb_multiply
binaryfunc PyNumberMethods .nb_remainder
binaryfunc PyNumberMet hods .nb_divmod
ternaryfunc PyNumberMethods .nb_power
unaryfunc PyNumberMethods.nb_negative
unaryfunc PyNumberMethods.nb_positive
unaryfunc PyNumberMethods.nb_absolute
inquiry PyNumberMethods .nb_bool
unaryfunc PyNumberMethods.nb_invert
binaryfunc PyNumberMethods.nb_lshift

binaryfunc PyNumberMethods .nb_rshift
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binaryfunc PyNumberMet hods .nb_and

binaryfunc PyNumberMethods .nb_xor

binaryfunc PyNumberMethods .nb_or

unaryfunc PyNumberMethods.nb_int

void *PyNumberMethods.nb_reserved

unaryfunc PyNumberMethods.nb_float

binaryfunc PyNumberMethods .nb_inplace_add
binaryfunc PyNumberMet hods .nb_inplace_subtract
binaryfunc PyNumberMethods .nb_inplace_multiply
binaryfunc PyNumberMet hods .nb_inplace_remainder
ternaryfunc PyNumberMet hods .nb_inplace_power
binaryfunc PyNumberMethods .nb_inplace_lshift
binaryfunc PyNumberMethods .nb_inplace_rshift
binaryfunc PyNumberMet hods.nb_inplace_and
binaryfunc PyNumberMethods .nb_inplace_xor
binaryfunc PyNumberMet hods .nb_inplace_or
binaryfunc PyNumberMethods .nb_floor_divide
binaryfunc PyNumberMethods .nb_true_divide
binaryfunc PyNumberMet hods .nb_inplace_floor_divide
binaryfunc PyNumberMethods .nb_inplace_true_divide
unaryfunc PyNumberMethods.nb_index

binaryfunc PyNumberMethods .nb_matrix_multiply

binaryfunc PyNumberMethods .nb_inplace_matrix_multiply

12.5 BRI REGH1E

type PyMappingMethods
KGRI T8 DR T S BRSNS ) BB FR 5T . B =AU

lenfunc PyMappingMethods.mp_length
KB Py Mapping_Size () MlPyObject_size () M, HEAMFEIMES . WRBREA
SE SIS JEE D I AE 3 AT Bk NULL

binaryfunc PyMappingMethods.mp_subscript
Z OB B Wipyobject_GetItem() #HPySequence_GetSlice() i, H# H HF 5
PyObject_GetItem () A [l B4 4. ICAE 7 06 200 9% ¥ 75 PA i PyMapping Check () %X
AR[E 1, B R PASH NULL,

objobjargproc PyMappingMethods.mp_ass_subscript
Z R gipyobject_SetItem(), PyObject_DelItem(), PySequence_SetSlice/()

frysequence_DelSlice () ffiff. BHEE PyObject_SetItem () MFEMIZE4, {H v Ha] DL
W NULL DA — 1 55H o W A o8 NULL, DS SRAS S35 25 B TR AT A B8
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12.6 FFIIXREHIF

type PySequenceMethods
SERURFEAT HE T R T S B S MUY eR B i L

lenfunc PySequenceMethods.sq_length

jﬂﬁ]_[ij(?ﬁPySequence Size () flPyObject_size () Fiffill, HEASEMMEMNESL. B
W T sg item flsq_ass_item N RAPNRE] 5.

binaryfunc PySequenceMethods.sq_concat

Wi Py Sequence_Concat () B EAMENES . FE22iR@ 1 nb_add fEAFTHUE
MMz G ERSW AT + B85

ssizeargfunc PySequenceMethods.sq_repeat

B EBE Py Sequence_Repeat () Bl I RAMIFMLESY . TEZlildnb_multiply f{ALHA
FTRMEMRZ FEL BT ~ 185847

ssizeargfunc PySequenceMethods.sq_item

MR B Wiy Sequence_GetItem () B HEHEGMFENE %L, 223 dmp_subscript
AL RAT T BEZ B EXL S8 Tryobject_GetItem(). %R &b 7 8% 3 58 DA
ffirySequence_Check () BREGRE] 1, FHNER PN NULL,

ARG SR T AR AR sq_Tength MRICWERTE, ERFEOR I [T P IR AT
AIMIERG S sq_item, IR sq_length 4 NULL, R5[SHFEREM L ILRAL

ssizeobjargproc PySequenceMethods.sq_ass_item

I R # #iPySequence_setitem() Jr i M I A ﬁ g eI O A = W 1]
dmp_ass_subscript fi AT B REMMGREEZ GE %ﬁﬁﬁ{FPyObject SetItem()
MPyObject_Delltem(). ﬂu%xﬁ%f SCRi4% B AN %AUW@QTM{%%)@ NULL,

objobjproc PySequenceMethods.sq_contains

BTt pySequence_Contains () I RAMARES . BT AGREF N NULL, fE 1
f§ULT PySequence_Contains () J i i /751 B A - E] — L.

binaryfunc PySequenceMethods.sq_inplace_concat
W Ei Py Sequence_InPlaceConcat () Bl RAMEIRAES . BN S IEBE R —1 4
PE%, IR ORI . A AL AT DALREE N NULL, FEMLHUL T PySequence_InPlaceConcat | 4%
mBF|PySequence Concat (). FEZREdnb_inplace_add {4 @Z%}E‘iﬂﬂ*ﬁﬁﬂz
bt TR IR B BT +=.

ssizeargfunc PySequenceMethods.sq_inplace_repeat
W BB Py Sequence InPlaceRepeat () Bl {13 AAMIFEMES . EN 4 BSERH—
PEEL, 1R . ﬁffﬁuTM%hjﬂ NULL, TEME DL T PySequence_InPlaceRepeat () ff

[iE#|PySequence_Repeat ()., TEZ2iRilidnb_inplace multiply FE{;i 4 @(?ﬁﬂﬁ*ﬁi
Z GBS TR EE AT =,

12.7 EpRX R E

type PyBufferProcs

SRR B 22 o D0 BT B R B R BT AR MM BUE SCT S D7 R G AT 1] 3 3% 05 %
?&%%EW%?&%‘E

getbufferproc PyBufferProcs.bf_getbuffer

SR A GRS 5k

[int (PyObject *exporter, Py_buffer *view, int flags); ]
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QPR A2 exporter (T SKARIETE flags BTG ER) view, BREE (3) MAh, BLRREHSEBLLATAATLA T 22

W

(1) KK 2 ERER L . WIRABE, W&FIk BufferError, ¥ view—>o0bj ¥4 NULL Jf
i’ZE] _10

(2) WA RWT B
(3) 3G TR R B N BT
4) f view—>obj N exporter I kI view—>0bi,
(5) [H] 0,
W2 exporter j2 28 vp XML B4 X Bl BU G5 A 1 —3R 43, AT DAGE I W 2 B0 52 -
o HRH WG R B IR R IF R view—>0b3 BONAH B BRI

o HUER: G KIERAGHE E W B R AR R . TEBL, view->ob3 R ARG HT
EILIE

view SRR S WAL b [ 25 4tk 35, Sty Xt TR TR 24 0 B R 2 L% o 5 7%

REL —,

PriAEPy_buffer FEMA RS ) AP E T 5 07 H R A R B A A AT 9807

format, shape, strides, suboffsets fllinternal %} T ki E HiEEM.

PyBuffer FillInfo () $RfLT —Fhaa i By 1y Zeuh DX [m] I I A AL B0 A 5 R I IU Y g 677
o

PyObject_GetBuffer () ;e X3 R B TE 9% i 3% 1 o

releasebufferproc PyBufferProcs.bf_releasebuffer

BE BRI A5 4 A

[void (PyObject *exporter, Py_buffer *view);

A BB R oh KXW VR T R 0 R OR RO B AT T W W, MlpyBufferpProcs.
bf_releasebuffer A DA NULL, FEHAMREOLT, 1ok £ A0 bR v 58 3085 A7 AT B9 ml 3 45

B
(1) 3 T PRAF-3 Hh SIS T e -
(2) RN 0, WIREHHTA KERE] view BT

ST internal FEAIUREM X LIRIITE . R T B EE , 1017H 9807 Wl Gkt
JR IR XA N view ZHULN

WCRRECR T view—>0b), HAX@IEPyBuffer Release () HHBNSEMA (W EEHT
FIEHEERE )

PyBuffer Release () J&4F %% LR BRI 5 A03E 1 .

12.8 REXRENIF

Added in version 3.5.

type PyAsyncMethods
ISR A 4 5 1) 55 5 T 5k SE M awaitable Fllasynchronous iterator % 41 BRI R 4T .
ZER AR E AR

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;

(T
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sendfunc am_send;
} PyAsyncMethods;

(% L 50)

unaryfunc PyAsyncMethods.am_await

ASSE I GO

[PyObject *am_await (PyObject *self);

R B R Gh i Ryiterator . BIXT HATPy Tter_Check () MJLRIA] 1,
WR—AXF R A SR awaitable W] HAE A7 W] 9§15 NULL,

unaryfunc PyAsyncMethods.am_aiter

LR R 2548

[PyObject *am_aiter (PyObject *self);

WNIGR [B]—A~asynchronous iterator 3%, WS __anext__ () TR
AR ARG S B 28 1 AP A (32 ] B8k NULL.
unaryfunc PyAsyncMethods.am_anext

JLATSE S GO A

[PyObject *am_anext (PyObject *self);

WAR Al —A~awaitable W5 . WS M __anext__ () THEFEE. HWAEAIATPE N NULL,
sendfunc PyAsyncMethods.am_send

UK B 2E 4 A

[PySendResult am_send (PyObject *self, PyObject *arg, PyObject **result);

W& PyIter Send () TEHN. MBI N NULL,
Added in version 3.10.

12.9 LR typedef

typedef PyObject *(*alloefune)(PyTypeObject *cls, Py_ssize_t nitems)

% Fiaor ABL R BT B RS/ AR B S WAFRIAR AL T T 0 0 o B I 24 3 ] — g 1] IR 5 25
RSB BE , 1524 X0 55, HRTUR I I B AR H8 5T, B ob_refont 2k 1 HRfob_type N
type 4. WAREN tp_itemsize JIEFH, MXRMob_size FEIN MBI IHA A nitems T
ST R A tp_basicsize + nitems*tp_itemsize, & AF| sizeof (void*)

AR AEHABTEOUT . nitems R3S I NAFBRIGK Y A tp_basicsize,

BERR O ARATAT AT A SR UG (A, RGO 2 BB AAF AR AT 5 IR 24 tp_new SR

FEI o
typedef void (*destructor)(PyObject*)
& THaE ABL
typedef void (*£reefunc)(void*)
Zltp free,
typedef PyObject *(*newfunc)(PyObject*, PyObject*, PyObject*)
& T FaE ABL & Ltp_new,
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typedef int (*initproc)(PyObject*, PyObject*, PyObject™*)
J&F i ABL &) tp_init,
typedef PyObject *(*reprfunc)(PyObject*)
& T FaE ABL & tp_repr.
typedef PyObject *(*getattrfunc)(PyObject *self, char *attr)
& F e ABL 3R X R4 & R TR -
typedef int (*setattrfunc)(PyObject *self, char *attr, PyObject *value)
& T e ABL R RUCEGE BRI K value ZEECH NULL KHIH R Z @ 1 -
typedef PyObject *(*getattrofunc)(PyObject *self, PyObject *attr)
& FhaE ABL iR B R A5 & R T .
Zltp_getattro,
typedef int (*setattrofunc)(PyObject *self, PyObject *attr, PyObject *value)
B T HE ABL R RULETRE RIERIE. K value ZEBON NULL KEMH B Z R 1 -
Z W tp_setattro,
typedef PyObject *(*descrget func)(PyObject*, PyObject*, PyObject*)
& T FaE ABL &0l tp_descr _get,
typedef int (*descrset func)(PyObject*, PyObject*, PyObject™*)
J& T faE ABL &l tp_descr_set,
typedef Py_hash_t (*hashfunc)(PyObject*)
& THE ABL 20 tp_hash,
typedef PyObject *(*richempfunc)(PyObject*, PyObject*, int)
BT Fa5E ABL &l tp_richcompare,
typedef PyObject *(*getiterfunc)(PyObject*)
& THE ABL 2ltp_iter,
typedef PyObject *(*iternextfunc)(PyObject¥)
J& T faE ABL &l tp_iternext,
typedef Py_ssize_t (*1lenfunc)(PyObject*)
& T HE ABL
typedef int (*getbufferproc)(PyObject*, Py_buffer*, int)
& THUE ABL B 3.12 prAe.
typedef void (*releasebufferproc)(PyObject*, Py_buffer*)
J& T FaE ABL g 3.12 paAe.
typedef PyObject *(*unaryfunc)(PyObject*)
B FHaE ABL
typedef PyObject *(*binaryfunc)(PyObject*, PyObject*)
B FHaE ABL
typedef PySendResult (*sendfunc)(PyObject*, PyObject*, PyObject**)
Z:Lam_send,
typedef PyObject *(*ternaryfunc)(PyObject*, PyObject*, PyObject*)
& T 1€ ABL
typedef PyObject *(*ssizeargfunc)(PyObject*, Py_ssize_t)
& T 1€ ABL

12.9. HE{I3ER typedef
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typedef int (*ssizeobjargproc)(PyObject*, Py_ssize_t, PyObject*)
& T 1€ ABL

typedef int (*objobjproc)(PyObject*, PyObject*)
& T € ABL

typedef int (*objobjargproc)(PyObject*, PyObject*, PyObject*)
& T 1€ ABL

12.10 $¥

“NHij2—2E Python 2R LR TRTHAR Bl HA AR IR AT BE BB Bl 7 Ik . A LR T4 NN A2
Prfisol . ZRHUEZ R0, SLBfE E LA SR, 721 defining-new-types FlI new-types-topics.

— MRS R

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_new = myobj_new,
.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

bi

YRAT BB B B A S E BRI (s R IR (R @78 CPython HUIS )

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)

"mymod.MyObject", /* tp_name */
sizeof (MyObject), /* tp_basicsize */

, /* tp_itemsize */
(destructor)myobj_dealloc, /* tp_dealloc */
0, /* tp_vectorcall_ offset */
@, /* tp_getattr */
0, /* tp_setattr */
0, /* tp_as_async */
(reprfunc)myobj_repr, /* tp_repr */
0, /* tp_as_number */
0, /* tp_as_sequence */
0, /* tp_as_mapping */
0, /* tp_hash */
0, /* tp_call */
0, /* tp_str */
0, /* tp_getattro */
0, /* tp_setattro */
0, /* tp_as_buffer */
0, /* tp_flags */
PyDoc_STR ("My objects"), /* tp_doc */
0, /* tp_traverse */
0, /* tp_clear */
0, /* tp_richcompare */
0, /* tp weaklistoffset */
0, /* tp_iter */

(BET D)
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(B LEm)

0, /* tp_iternext */
0, /* tp_methods */
0, /* tp_members */
op /* tp_getset */
0, /* tp_base */
0, /* tp_dict */
0, /* tp_descr_get */
0, /* tp_descr_set */
0, /* tp_dictoffset */
0, /* tp_init */
0, /* tp_alloc */
myobJj_new, /* tp_new */

bi

ARG L ORI A s B S

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type = {

PyVarObject_HEAD_INIT (NULL, 0)

.tp_name = "mymod.MyObject",

.tp_basicsize = sizeof (MyObject),

.tp_doc = PyDoc_STR("My objects"),

.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE |
Py_TPFLAGS_HAVE_GC | Py_TPFLAGS_MANAGED_DICT |
Py_TPFLAGS_MANAGED_WEAKREF,

.tp_new = myobj_new,

.tp_traverse = (traverseproc)myobj_traverse,
.tp_clear = (inquiry)myobj_clear,

.tp_alloc = PyType_GenericNew,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_repr,

.tp_hash = (hashfunc)myobj_hash,

.tp_richcompare = PyBaseObject_Type.tp_richcompare,

bi

J

— AR TR AR A Py TPFLAGS_DISALLOW_INSTANTIATION JHERRBIESEH] (Hi
W ) TR 1 str T

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT (NULL, 0)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),
.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = PyDoc_STR("my custom str"),
.tp_flags = Py_TPFLAGS_DEFAULT | Py_TPFLAGS_DISALLOW_INSTANTIATION,
.tp_repr = (reprfunc)myobj_repr,
bi

e ] BRI 7 K RSP 5 2 R

typedef struct {
PyObject_HEAD
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(B L)
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O)
.tp_name = "mymod.MyObject",

bi

T fA B ELA AT AR K ESE i 7 5 R 2

typedef struct {
PyObject_VAR_HEAD
const char *datall];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),

bi

1211 EXMREBZFHBEIA IR B

Python X EFG | FIREIRASIN 5 I REEE “28ds” WRFAM TR, HRBWARNR T e HE
BMG ARAFHEX GG ER, SRF AR 28 (Eer s /78 ) M5IHmMER, R
2 AR A AR R S A

TAIH - ADEMRE, RN L Wep_rlags F Bt W W $5Py_TPFLAGS_HAVE_GC F # fit —
Atp_traverse ACPEZSHISEIN . QIR ZBWI LB R ATARRY, WA MHRMtcp clear FSEHL,

Py_TPFLAGS_HAVE_GC
WE T ARG AL SR B R QAT A AL IC SR« SR SR I, T SCHE IR BE R R AR 2 2kt
%

ZERR I ) 385 R EIOLL BT A AR -

1. XS NAEFEH PyOobject GC_New B{PyObject_GC_NewVar F4AHC.

2. IR T T TR S AR S I I RS, BB PyObject _GC_Track () .
[IRERY , XFR AR L AT AT ZE A AL -

L FE5 N HERASFBR AT, WA Pyobject GC_UnTrack () .

2. WAl Pyobject GC_Del () BEHSZIINAE .

o

WER—ARBESN T Py_TPFLAGS_HAVE_GC, WE /ML EP—tp_traverse HMHE
A R B H— AT R .

Y 8§ MPyType_Ready() B{ # KX %% [ % H H &% K L 1 API
Py Type_FromSpecWithBases () B{PyType_FromSpec () Bl i ¥ 28 B B zh H
Ftp_flags, tp_traverse Mltp_clear FE, WRZEM Z 4K 5 Z W T 57 3% B ik
FRIAYRIF Hix 738 A W% Py_TPFLAGS_HAVE_GC JEARHIIE .

PyObject_GC_New (TYPE, typeobj)
KA{UTF-Pyobject New (HE TS TPy _TPFLAGS HAVE GC HEFRRYZEZENT 4,
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PyObject_GC_NewVar (TYPE, typeobj, size)
Hpryobject_NewVar ML HT X E T Py_TPFLAGS_HAVE_GC JEFRIIARESAT S .
PyObject *PyUnstable_Object_GC_NewWithExtraData (PyTypeObject *type, size_t extra_size)

XE 8T AP, ERTER ZTR PA S E SR AT

Hpryobject GC_New RUMHSTEX S KT extra_size N~F35 (FEtp_basicsize &
Wb). Brpython X H ATk Ab, AHCINAFREDIIG L N ZE .

FEEANSHR-R S X R — R, (HAE AR DL R WA 2 i Python SR

B

He
YRR BB AR e R AR E I R A SE 9 2 S AR R BRI P ML 1 AR e . B C T AR R )
B, EfFEMHPyvarobject flltp_itemsize,

Added in version 3.12.
PyObject_GC_Resize (TYPE, op, newsize)
HHHEEPyOb ject NewVar BT ZIR/N. REIHEAR/NEHERESY TYPE* X5 (F&1H
LR C ) s R MOn R Al NULL,
op Wil PyVarobject* KA HAGEE ML MNILAS ITiEEE . newsize WPy ssize t FAL,
void PyObject_GC_Track (PyObject *op)
& T FasE ABL JEXT4 op MBI A2 R ER A 25 g X G2 o o X St [T e o R B s DA 2B AR A
R, PR DGR W] BEAEARAT MBI 00121 T . fEtp_traverse AMMEIMIIA FERASN ARG, ¥
P BRI, 38 AR S R e ORI O
int PyObject_IS_GC (PyObject *obj)
WX I T B R OUR BHE AR, A [E 0,
AR EREGR ] 0 W5 Fo kg bRk Il g B BR
int PyObject_GC_IsTracked (PyObject *op)

B THUE ABL B 3.9 paAe. QISR op MRIGERLH T GC Wil H op H BT IEBERIR ] 46 22 Wk
[ 1, R [E 0,

XZEP T Python fR%( gc.is_tracked().
Added in version 3.9.

int PyObject_GC_IsFinalized (PyObject *op)

B T HUE ABL B 3.9 2. WSR op MG T GC W H. op B 2B [mics 445 Wik 1]
L, AN E 0.

X2 F Python B4l gc.is_finalized ().
Added in version 3.9.
void PyObject_GC_Del (void *op)
B, F#5E ABL ffifiPyobject_GC_New B{PyObject GC_NewVar FERIAMERL T NAF -

void PyObject_GC_UnTrack (void *op)

B TRE ABL MR 25 BR BRI R AS AT R EE AR RS IR op X 4. TR T DATE BEXT 4 B R A
FlPyObject GC_Track () PAXEH N R 20 9% 0 BE 0t S 8 & BEIES (tp_dealloc AJHH) W24
TEtp_traverse AR I F AT 2 B0 B AN S I8 i E R AL

1211, EX R TIFIRTGI R B 281



The Python/C API, Z1Th= 3.12.4

1E 3.8 JRA B A8 _PyObject_GC_TRACK () Hl _PyObject_GC_UNTRACK () ZEMAF C API H
IR o

tp_traverse CPHEIVA N KRB REIE S .

typedef int (*visitproc)(PyObject *object, void *arg)
B THE ABL f£45tp_traverse AR AL AL, object J& 2545 1 75 B4 [T B — Xt
%, BEANESIN T tp_traverse bFEY arg . Python LU 241 M) R £ SE BG4S |
AIBEIRAGIN , ANFFEE P B AT S BLVT IR R4

tp_traverse ACFRLMIE DA T :

typedef int (*traverseproc)(PyObject *self, visitproc visit, void *arg)
B FHE ABL T2 0 S 7 eR A . B RS IR self BT ELE2 60 5 B X G i A visie o

B, visit WIES 0 BTt S R AL SR AL BRRE Y 1Y arg (. visit R AN AT 7 NULL X4 2
Bo AR visit SRIMARZRAE, WHZAE N 557 Rk o] .

N T fiifbtp_traverse ALBAYSEIE, Python $Efit 7 —Ary vIsSIT() . HBEMWXANZ, B
Wtp traverse IEENG K visit Fl arg .

void Py_VISIT (PyObject *0)

W o A9 NULL, DR visit [0V pR KL, S E o F1 arge 2R visit 3R 0] — SRR, MR (]
WM. SHWEZ)S, tp_traverse ALBRRFHYIZAINT:

e B
static int

my_traverse (Noddy *self, visitproc visit, woid *arqg)

{

Py_VISIT (self->foo0);
Py_VISIT (self->bar);
return 0;

}

L

tp_clear ALPREFFILIN inquiry JRI, AIRXFRAAIZE NN NULL,

typedef int (*inquiry)(PyObject *self)
B T RUE ABL ZFPAEMEAGI T o AT RATE R E, AT T B8 3 4
TG o TR BT, WRAEV I E G LA 2 A8 CRBEXS 5| R Py _DECREF ()
TVE) o SR IS I B2 RAEGER S i, e Bl

12.11.1 =GR B RS RZ

XA C-APL (LT AR B AU T B U )iz 47
Py_ssize_t PyGC_Collect (void)

J& T e ABL SATSE SR I, AR IR mas SR B . (R gc. collect () &L
FIPHIITE.)

3 [ 2 TS + JEVE RIS AN T ERIBON G ) Bl SR B I 2 i A T s 2 AE AT I, Sz B
R 0. FERIR MO A & AE R S 1% 45 sys .unraisablehook., MEREALT|AFH.

int PyGC_Enable (void)

T ROE ABL B 3.10 peote. Jg B MR 2T ge.enable () o REIZHTPPRAS, 0 HEEH
M1 AEH

Added in version 3.10.
int PyGC_Disable (void)

B T RE ABL B 3.10 mae. EEMIBORIAIES . 26T gc. disable () o REIZATHPRES, 0 HEEH
[IRWSI=1i B

Added in version 3.10.
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int PyGC_IsEnabled (void)

& T FaE ABL g 3.10 peie. B D Es IR . 22T gc. isenabled () o R FYHIHPIRES,
0 AEEHT 1 N

Added in version 3.10.
12.11.2 ZighiiREERRE

% C-APLAL T DUR 82 1N T Al Bk mlicds 5
void PyUnstable_GC_VisitObjects (gcvisitobjects_t callback, void *arg)

XE T EE APL, ERFER ET R PA L E SR AT

TEATTRTG B SO R GC IR R _EIaAT i b callback, arg SWE B4 PR callback (5 E R -

45
AR R () 05 s 1R A TR 2 R 5 Y

B3R [ WAEE A T B AR A o FE IR rp R as A7 O] RE S BOR E SUAT R, BN ki
Al —XF R B SE AT .

Added in version 3.12.

typedef int (*gevisitobjects_t)(PyObject *object, void *arg)
B f& YipPyUnstable_GC_VisitObjects() W i W # K 8 M XK 8. ag 5 % &
PyUnstable_GC_VisitObjects HJ arg #H[A. 1R 0 PAAKZE 6L, &M 1 DA Ik 24K
A3 [ H R A B PR R [ ey AR R A T R 2 R e L o

Added in version 3.12.

1211, EX R TIFIRTGI R B 283



The Python/C API, Z1Th= 3.12.4

284 Chapter 12. &t



cHAPTER 13

API| 0 AB| fR AR E 18

CPython 7E N 7% th B Fg A . R T gabE - RAAAS , AN i@ fri i R4 .
WS C API #9357 v BRI APT AT ABI B2
PY_MAJOR_VERSION
3(3.4.1a2 HRIE—ED.
PY_MINOR_VERSION
4(3.4.1a2 PRYE D).
PY_MICRO_VERSION
1(3.4.1a2 PEE=BIHEEF).
PY_RELEASE_LEVEL

a(3.4.1a2 W5 3 BRI FHE) . A HEN 0xA Rl alpha, 0xB H[J beta, 0xC H[l release candidate 5§ 0xF HfI
final ,

PY RELEASE_SERIAL
2 (3.4.1a2 WYREBEEFE) . FHEREL KM
PY_VERSION_HEX
Hht Ry B REEOIE 2 Python HUAS:-.
TS JZH AR B AT T # AR 5 ORI 1 32 LRI B - AL FE R AR B

FHE B (KFEETF) &= 3.4.1a2 YA
1 1-8 PY_MAJOR VERSION  0x03
2 9-16 PY_MINOR VERSION  0x04
3 17-24 PY MICRO_VERSION 0x01
4 25-28 PY RELEASE_LEVEL O0xA
29-32 PY RELEASE SERIAL 0x2

XRE3.4.1a2 Bl SR A SR 0x030401a2 T 3.10.0 BI-Fosb A2 0x030a00£0,
TR L, fFl40 #1f PY_VERSION_HEX >= ...,
AL AE AT 5 Py_Version 3REL.
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const unsigned long Py_Version

B THE ABL g 3.11 jaA. Python iz 17 W} A 5 4% 1 78 — AN B 50w &, Ar A #% 50
5pry VERSION_HEX ZZWFMR] . X A8 THEBATHHE A /Y Python AR,

Added in version 3.11.
FI A 25 1 2280 AF Include/patchlevel.h,
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APPENDIX A

RIEXFERE

>>>

Python % HAEA R ERIASE/R AT o 35 T ATE REAEARREAS Fh S BT AU s B R B 5

HAAT AL

2to3

o M AFAIER SIS, ARAE—XIILIR 22 e (6. s . RIESEH=515)
W, SRR E R M 2 J5 . 2 Python BERIASR /R4

* Ellipsis NEFE.
X — 22 Python 2.x ARG %E46 4 Python 3.x AAHS ) T H , @it A I A A% Rk g AT A+ > Ak
PRAER AN e )
2t03 IFRUEIFE N 1ib2to3; ML A SN Tools/scripts/2to3, £ 2to3-reference.

abstract base class -- il R

G ELLFHR ABC, @Xduck-typing BIANFE, BHEHE T —Foe S N HT =0, M N HABR TS
N hasattr () ST FRMECE MR (FIAEH BA ). ABCHIATELTI, X
FIt ek 5 HABZE, (HAWIRER isinstance () Al issubclass () FFIAR; 0L abe FibC
#4. Python HHF 7L MER ABC I TSLBIEIESEH (F£ collections.abe i) . #F (¥
numbers B . Ji (7E io i), S AL AIMESS (F£ importlib.abe Bidr). K
ATPAME A abe BiHORAIE 5 C.iY ABC.

annotation -- Fr{¥:

KERBEIHEAN T RENE. REUES SR IBME IR, B2 e Ve R 5 20 2/ SR
JartB AL e bR AR A T AN A ), He R R R B AR £ 2 IO . SRR K
B __annotations_ k@i,

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI EN L. BiES I
annotations-howto 1 JFFREER i HE B

W

argument -- S

TEVE R ERAB 45 function  (8{method ) W{E. S50 RWifh:

o RHEF A TERRBOR I P T A AR AT (B0 name=) SUFEM N ASTERTTENA ~* 195
PCHLERR A 2R UE, 3 71 5 EPAFXF complex () WM @ T X BT SHC

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s B E A AET RETFSHESE MESEOTH BT SRR Ik VAL 85 A 1l i
WA * Witerable RRITCERGAE A 2501KRUL, 3 F1 5 LA R P BT B S

complex (3, 5)
complex (* (3, 5))

SR AR RO RS R, A RIS L calls — 47, RARIEYE, (L35
BT PR IR — SR BT I 2R R R B

3% Wparameter REFRFH , HILHE S SEGESH K 5IA K PEP 362,

asynchronous context manager -- 5535 | N g3
AT X __aenter_ () fl__aexit__ () HYEFRT async with )P IREE HEET
il PEP 492 5] A,

asynchronous generator -- 535 1 i% 2%
1R [BIE Aasynchronous generator iterator IR . B-5MH async def F X MERBARAMLL, &
W2 ET B yield kX P4 —RINNTE async for JHIRH I IME.
WARTEE 247D A e AL, (BRI RE 2 4E 75 A m B R E. WRFEERE
FEAR ARG X, 0 R ARG .

AR AT RE L await RikRE#H asyne for L async with i,

asynchronous generator iterator -- 535 1l i 75 G 3%
asynchronous generator FRELFT AR 4,

WX 4 J& Tasynchronous iterator, 4§ __anext__ () FETHAR & B —AS 0] Z 54X 4 sk a7
S A AR R R AR BB R yield Fib.

FAS yield LIGHFEHEAEE, ICAELEMERIPRES (B3R BRI vy 154) . 4% 5+
B A EEREE T __anext_ () FrREIAHAMT ERF RARREZ B, BN ETFALELREEL
$4F. 2. PEP 492 71 PEP 525,

asynchronous iterable -- 525 0] %X %
— A PAFE async for AL, SAMEEER _aiter_ () KR ME—
A~asynchronous iterator. H PEP 492 5| A .

asynchronous iterator -- 52551054
— NPT __aiter_ () Ml __anext_ () HYERINE. _ anext_ () MR [l —Aawaitable
X4, async for 2ALPIR P ERERN __anext () AR EIR TSR R A B HG | K —14>
StopAsyncIteration F% ., B PEP 492 5| A,

attribute -- J&1:
FIRH|— MR, W AT R ARG T . 2 ORUE, ARXTSR o BAEM: a W]
PAH) 0.a K5I HE .
WERM G IVE, FFARYUE LN identifiers [ AEAR R FRTAE—DX R0 JE AL 2 AT AR, 140 A
setattr () . EAEIYBIERFICIAMEN RS FaRART I, M2 getattr () IR

awaitable -- n[Z5REX 4
—AE await RIEAXPHAIXSG . WTPARcoroutine B2 BA __await_ () HEMXNR. &
i, PEP 492,

BDFL
CRBCZEMBRE WP SC4EE, Bl Guido van Rossum, Python [ 6158 .

binary file -- —JEHISCAk:
file object REAETEE F 1 AT %o RSO BT AE A ZBERIEIK (" b, twbt B Trb+ ) $TIF
)4, sys.stdin.buffer., sys.stdout.buffer AN io.BytesIO fll gzip.GzipFile
ISEB

HiES Wiext file T RREMSTES str RGISCIERTS.

borrowed reference -- f A 5|

7 Python f) C APT H, {5 MGG —FXI RG], (EAHZXI R HAFFAZT . It
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FHHBINE AR EEde st BN, Bahlicds il ARSI R 0 & J5— A strong reference
R E .

HetZAEborrowed reference LM Py_INCREF () DARFH R HBFEAS Ay strong reference, BRAER 241ZRAT4
TEETEMEA G G — IR Z Bl g a5 . Py_NewRef () MIELRT AR I R BIEE— N Histrong

reference.

bytes-like object -- “FYi %%} 4
SR L I FLRE S C-contiguous I 4. X AFETH bytes. bytearray fil array.
array X%, PARIFZIEE menoryview X4, FATANI RO E L Fp —aFHIEdR S ER A X
SRR IR GG . DR R SO DA S T T R IR AR

SRR BN AS I O . XN R AE SO AR AT TSR . A ARG npokt
ZIBI 45 bytearray A bytearray [ memoryview. HAEAEER —#EHIBE T A
AIARRT G R R—RTE) s XA B0 138 bytes DA bytes X4 memoryview,

bytecode -- ‘7= 515
Python YRS 29 4w 71705, Bl CPython fif R4S i 37K Python F2J7 I ALY . Fariif e
FAFAE cpyc SO, BORESE R T IR — SO R R (W] DA AR TR T e N T )
KA PRIE S B TR R T AT LA S B virtual machine Z 1. RN Python FEL
ML ERF A —EEH , WA —E REFEA [H] Python JfiA b 3%,

FATDHEAF)FE T DATE dis B SR B .

callable -- W] {& FI %} 4
AL G2 T AT E X 4, T RERTHY — S8 (B Wargumenr), i DAF

[callable(argumentl, argument?2, argumentN) }

function, BRI JEF|method &5, WIET MM R . LI T _call () JEMFRMELGIHET
AR IR -

callback -- ]}

—MERS BRI PATE AR B9 A 209808 FH ) 1B RE R 4
class

RGN P SO SR ABR . 28 8 SCE R S X% R SL B T ER O e o
class variable -- 2375 i

TR E AR, I HLAURAEZERZ S BB B A Z2AE2ER L0 R IE 0 -

complex number -- £ %}
PSR G RE, Hoh Ir BEER R h—A S R —A R . B EUR R (-1
WP AR) BOSEREER, BHEAEREFPE R 1, £ 1RSSR 5. Python W& T X E LF, R
F TAREARIO 2 A — 5 58, Bl 3+15. ANSREEE math FUHL YT 4 15 N 4 B
A, M cmath, BEEEHH DR ERIIEEE R E . RAREBSE A 2, AR EANTH
JUTARSH AR )

context manager -- |- F SC55 PSS
TE with iBAHESE Y __enter_ () Al __exit_ () HHESEEHIFEIRSHIN S . 51 PEP
343,

context variable -- |- F {255
—FpAR L T S ) B R SR AR AN TR A8 o X D THE LR R R A7 i P B A AT e RE ]
PAHAANEPAS R A, M RSBk, —MUTEETRSa 24N LT3, mETF
SR BRI K AT S A R TIEEE . 2L contextvars,

contiguous -- Y4%
— AN AAE C & 45 Forrran #% SO S TSN . Yo E C Al Fortran #E4E1) . 75—
HeEH T, Prf 2 H DAHE AF PO AR SR HOHESY . SR B IRIE IS R 5 Iy . fE24E C-iE
LR, A H AR HES B e — R T U5 A 5% H B e . B2 7E Fortran S5
M2 s — AR5 methe

coroutine -- [pFg

R T OIS — BB T BRI AT AR — R AR — KGR o PV AT DAYEF 2 A8 [ Y
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g EHEA L BRI . AT asyne def HFAKSEL. S, PEP 492,

coroutine function -- B %k
i [B]—A~coroutine XA EEL. PMERET T asyne def iFAKRE X, FHATREM Y await,
async for fl async with @, XEEHERH PEP 492 5] A/ .

CPython
Python LA E GBI, 75 python.org | %77, "CPython” —ial il FAEA BEFHF B350 5 LA
SEELEI N Jython Y TronPython AH X 1] .

decorator -- 2E1Hi 7S
IR EME R 55— AR R AL, B @wrapper EATE ORI TREAS e . e i i & L 191
35 classmethod () fll staticmethod ().

AR R —FEIRRE, DU PR B0 SR S R Se 55

def f (arg):

f = staticmethod (f)

@staticmethod
def f (arqg):

L

Eﬁlﬁ‘]’f%ﬁiﬁiﬁﬂ%?%, {HIEF B DX . A R TS 0 s EOE SO 2858 L SC
descriptor -- {{fiiA%3%

EfE LT __get__ (), _set__ () B _delete_ () HEMXE. U— K@U NIRRT,
ERIRI T SR EE Rl A . EEEOT, M a.b RIRE. E SR —AE
BfTE a B FHIAER AT b BIXTE, B b 22— iR, WS X b e k.
PRAFRE AR MRS 2 T V2 IR Python [ 588, RO @ 0 2 S BLRRIERG ELAY, 4G REL. 7
A FHEEME. A BSEASOE ARG 445

A KB ETITEMEZ A5 E, W descriptors B {1 .

dictionary -- it
— A RIREA, R AR B R (B BT DURAEAT A __hash__ () fl_eq__ ()
FYERIX G . HE Perl H1FRA4 hash,

dictionary comprehension -- ‘2 HiLHi: S,
AbF— AW IE AR G A ) BT BB A ST R IF R M 45 R L — P R E Bk, results = {n:
n ** 2 for n in range (10)} FFAEMR—AH4E n ZEH n ** 2 WGP TR, S 1

comprehensions,

dictionary view -- “z HIL ¥ [
M dict.keys (),dict.values () flldict.items () REIFXI RPN FHARE . EAHRMET
FMSLHW— DS E, X ERE Y F IS, O Ak R B As . SR s & 5 ity
BEIEMSZR, AI{#if] 1ist (dictview) ., & dict-views.,

docstring -- SCFf P AFH
TERIE . BRAEHLZ WIS D RIB B P AF S I BB T S 8am, Ha
WAL BB __doc_ J@IEH . T e AT RENE, HitEfsr
TBOWS G 1) SRS PR R 07 B

duck-typing -- 1§ -8
Fa— Mg RS, B AMREE A HOA R AR € Hoe B B IER I EE 1, 102 B3 ) B 6 ) -
TrEEE M (BRGNS T, RGN 1 IR AE RN 1.7 TSR EE O AR 2 K
T R AP ACHS R fe i 2 3SR ORI T R M. 15728800 6o fli ] type () B{ isinstance ()
Egﬂ (HZEE NS 2R B AT AR AT 20 %0 & AR ARb 7. ) MRS R hasattr () #llE0Z EAFP
HFE.

EAFP
SRIFEHCRVFTEA )" 3304 S . iXFh Python ¥ AT 2 5 WUk 2 (BE i 75 1Y B BUR HEAATE
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HAEABE S RIS o PP a7 i PR KA B 5 A2 K HE  try Al except 1547]. THAH
XA NZ FrE LBYL WA, & LT C S8 2 HAIE 5 .
expression -- Fik R,
AR B EE IR TT . Bmihv, — IR Rk TR e, A, BV,
BREAFSREOR LR, BN AH SR M. SF2HMEF AR, HAEIA 5T D
RRILK . IDFEARRR AV ERIL L statement, BRI while. WA E TEMAMIERIEA .
extension module -- §" £ ik
PA C 5 C++ BRI, {8/ Python ) C API SR 5if F .0 LA RS 740 HL .
f-string -- f- 24558
WA £ EOF ISR EEE AN AR R ARSE R I ENE S . &
i, PEP 498,
file object -- Lk f %
KFANA TR SCER) APL (A read () B write () Z507%:) DA T 2EIEPIXNTS . RiEHA]
BT, ST ST DAL BERT BSR4 SCPF . AR (A sl A5 B v ) (90 s e
B AWK, BT FIES) . USRIy R 25 R,
SeR B SRR SO G AR = R S, G = i U DA S SR . BRI E
SEAE io B, QIE ST RG22 open () p%k.
file-like object -- {7 %t 4
file object W [R] X id].
filesystem encoding and error handler -- ;RS 4t #s X 555 AL PRES
Python H >k M #AE RGeS 717 5 A ) 45V E R Ge 9w Unicode 1 4 ik = 5 AR AL PR -

S R G AR T A A A ARAIE RE AU AS A BEAE 128 DA BITA Fd . AR S R G gm i s X 0
VAL ARE, W API pBRERFTfE£S S| & UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () FREAI#HE ¥

RO R G5 R AL PR

filesystem encoding and error handler J&1F Python JE sl ifiif PyConfig Read () MREUREEN: 15
ZflPyConfig jfilesystem _encoding flfilesystem errors Z G,

g2 Wlocale encoding,
finder -- 7§k 3%
— P R AR loader X4 .
FETEPHFP R AR 2R T2 485 WA sys.meta_path i, DARsA1Z 540 &£485 WA
sys.path_hooks {#iff,
152 5] importsystem 1 importlib DA TR L4057,

floor division -- [i] I U7
R A B S RO B A R s . 1 R U RE B R /7 o fBiln, Rk 11 /7 41
THAGHE 2, S Z AT S B B IE R 2.75 o W (-11) // 4 2RE -3 FH
X -2.75 @ FEAMSEIMEER. UL PEP 238,

function -- 1%k
AT DA R B S AME R — iAo i8] AT HAR ABAS S 2 A S HEAE R BRI T gl i 1
55 Wparameter, method F function 57,

function annotation -- FEkRTE
B s E0E 2 5aR BB i annotation

PREPREE R T 2047 BIANRAR R BIE Z 4> int SHOFHUR 1> int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PRECPR TR AYPEMR L function —Y
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Z: W variable annotation 1 PEP 484, H iR T W FIHE. %5152 7 annotations-howto DA T i F A5
B B

__future__
future 15/7], from _ future_  import <feature> ¥5/NIiSas i RH1E A ) Python & il
o AR E B EEAIE R i Y piii e, _ future_ BIHSCRNICSE TR HENY feature BUE .
1A AT HAR BRAE, VR AT AR SRR AR AT I 1 O B 5 A KB R (5%
©) eI B BRI

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- : J% [A] Ui
FEHON PR 1 A A 25 (Rl i R . Python S il i 5 | HIVHECRT — A REAE A6 N AN TRBEAG 205 | 1 9 7
IRBIR B R RA TSR B . ATRAGEIT g bRz il S Bl licds «

generator -- 4k 7%
& |1 —Agenerator iterator FEREL. ERERMUFEEREL, AFGIETHAE vield kA AHE
7 — R ANERE S for-TEIME T BRIl next () BRELE IR
W IR A AT AL, EAERELS L N AT RE R A R B R K5 . WERFFEFERLHAS X, 3
il AR DA GBS
generator iterator -- K #3510 H%
generator BRELIT BN S .
BA> yield RUGRFEHFAIE, CEYHI A ERITRES (FERTHAZRHEN vy 154A). 4% £
A3 REWEN, B METF AU EARSEAT (X558 U AR 46 0383 R AR 22 AR ) .
generator expression -- /[ & 2% 45 R,
REERERBA . ERERG N ERER, JFHERE—1 keyword:/for 5], &L T—4
TEFAER . JEA—AAER) keyword:/if ). PARIRGFRIXAS N INZ BB — R IE::

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- 7Z % pR 5
SRS TR 2 B S BRAH [R] $1E 19 22 1 eR BT 01 RS o V1 st 2 ey 90808 030365 ST it 5 7 2% (1 P WA
AL

i 2 Wsingle dispatch RiEFRS<H . functools.singledispatch () HMizeA & PEP 443,
generic type -- {274

2Rk RIpe; BHN List B dict KA AR AT X237 FUzaf.

WS W Z B4 267 . PEP 483, PEP 484, PEP 585 fil typing Bk,
GIL

2 W.global interpreter lock .

global interpreter lock -- 4 )5 i Bk 2% 4
CPython fg R4 IR I —FBLE], B O ORE — B 20 A — N ARAE AT Python byrecode. AL
WS BCE R ([ dict SFEENERA) HXIH L2 4 # L T CPython SZ3.
AR I B AR 2 AR AT E I, AU A T e 2 AL PR E R FFA T
i, BESORR I A BCER =5 R T AR BT S R AT T 05 A AT 55 0 4 BN A P RE A
GIL. MAbh, TEHAT VO #HAEm s 2R GIL.
PMERIBIZESE L “2ef 3 i AfiRess (REDASEANRRLRE BIUE 3L 280R) 9% 1A, WoMTE
% WL AL BRAS Th R RE S Z B . FATIACKY, JeRMERE M i S I AR AR S A 2, AT 3
INAES A

hash-based pyc -- J T-W#5 11 pyc
o X R 8 ST 8 W A (L T A i I A S T R B A A RO B T A SO B WL pye-

invalidation,
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hashable -- W[5 7
— RGP AE G N AR AE (BT __hash__ () H¥E), FEATRAR Al
MEBFTHE (EREA _ea__ () k) SN TooA X4, WA G B A FH R g
FAH LRGSR A SME .

TG A AR SRRSO P SR AR B I A BT, PR DAk S B 2 A A PRS0 s A fE

KZHL Python AT AL P EAT AR 2 AT IS A ATAEZEAs (BIns) R it) FORTIISGAS A
AR (BIANTCAA frozenset) (M EATRTCRII N AT A2 AT A I RSBl
XGRS AT . ENTEREI —E AR (FRARRS A ), NS A EmE e 5
TEM id O,

IDLE
Python fYSE T A H2# ) #18 . idle j2 Python FRifl A AT PR A B A G e MU REAR IR B o

immutable -- A~ [ 28 %} 4
HAREMEAAG . AR . FAFERMIcH. XA RARERRAS . GR i
;/I\KEJB@{E, MR A EFIINT S . B FETR S S A (A R E HEAER, GIanfEh T8
Ay

import path -- S A ¥
HEMIE (B4 125 0 ) 4UmaNR, 2P Iparh based finder FIEER S AHIR. TERANRT,
WA EYRIEH R E sys.path, [EXRHFAEHRFTRER A F9ER __path__ J&@k.

importing -- § A
A ) Python AURS E A 75— MELH ) Python AURD i T i) i 72«

importer -- S A 7%
A MBI S WS RBEE T finder XJ& T loader .

interactive -- 35 4.
Python 5 — A2 H A fERERS, X EWRE VR DATEMERESS LR i A B ) AT geak=l, SR AP
PATHERLER . HRAAERASHIE I NS python ANRA WG, B0 DATHEPLT 330 3
HE R E RS o 32 T AR R B A AR A R L — R AR R A R0 O = R T A
“help(x)*)

interpreted -- fiE Y
Python —@FfEREAUE T, SZMXIMRMIFINET , BAME DI h T A g as A T
DA TR . X M RSO RT DAE RS T AR B M @ v AT SO s T RRAE E
HA Wi B0E 5 H R AR, (R AR P AEAs T8 18 . & Winteractive,,

interpreter shutdown -- fiEFZS G M4
WK AR, Python fRRERFRIE A — MRS TT I BOF B0 RERUIT A O A BT R, Bl s Al
BAh R NTREENE . EERSZ WML S o X ek P E XA gs e 555 | a1 o a4t
TEBPAT . AE KA BT RIS il e B B & A R, ORI RO R A FRE R (5 WL i
T PR AL SE) .

FRREAR T Z I RN __main_ BOREERIE AT A E 58 AT -

iterable -- W[ ECH %
—FhRENS B AR [ H B R I X 5 o ARBTG5 g P 4238 (W 1ist, str fil tuple
) PARHEEERFP IR dict, AT 5 DARARATE LT __iter () F{EBSLEL T sequence
WX __getitem_ () LRI HELEHXTL.

ALERXT R AT T for TEFRPA KT 2 HADFTRE— TP A T (zip (), map (), ..)s H—A-0] ik
RIS ZEAENSEAL AN ERE iter () B, BESREHZN LRSS XAIERREH T XHE
LA — KRR DT FEFHH T ERXRE, REFEAFERA iter O 30F A OAHEAINTS .
for iR 4 A B NARAE FEAR L BEAE, B — AN I K 6 4% 728 8 ORAE PR I R ARAE A0 2% . B

Witerator, sequence Flgenerator .

iterator -- YE{C%%
HRFR—ERHERT S, EREF LRI _next__ () Ik GORFHAL 25 N & AL
next ()) KRB MR BRI 248G 5T ARG % StopIteration . FXAfEMN
B P BRI RN, GRS _ next_ () HYERSFIRE| % StopIteration, #ft
MUEA _ iter_ () HEAKRREIZEREINZH S, HitEARLE R EAXS, 1]
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BT HABTTEAX R E AWK I — D EENFIINEIRLE S 2R ER U5 R .
ZRERRTG (BN 1ist) FEURBRIR G HAZ A iter () BRELEURAE for THFR I HER & 7= A — N
FERER . QIARTE U 0L T AR 2R 25 2R ) 2 1 HE 2 BB A A e R ] — 5 AR X 42
EHERERG S TSR

W25 B & 7 typeiter,

CPython J:BRANYi: CPython {4 — W AR E X __iter () MR,

key function -- % A%k
SR PR RN PRRE R R B, 2 BEAS IR [ ] THE P BCHEOZ A E R PR AT 4. BT, locale. strxfrm ()
AT M G DT 29 & 1 HER B
Python &V £ T A fuif B s ORE HIT R A B0 Ly X K a4E min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

H % Ry 2] DR — N R AR B, str. lower () 5Tl DAIAEZ0E K/ NG HEF ) dE R %L B
R IE T 1anbda FAAKAEBIN lambda r: (r[0], r([2]). 4, operator.
attrgetter (), operator.itemgetter () #ll operator.methodcaller () ZHERET =1

ity WEE HP T R IR B A F B iR B R 11
keyword argument -- G5 5

Z: Wargument

lambda
HI—A> i pltexpression 14 LA HE 44 WIKER L, RIRA AT I HORME. 87 lambda 51 )4 N
lambda [parameters]: expression

LBYL

SERFIEPER WIS . XU S KAg ST TR B0 R A A A m R A
WS S EAFP G BN e, HRR SR KB 1£ 154,
TEL LT, LBYL XSS “BF” A PR 2B KA KM g ). flin, PAUNAE
if key in mapping: return mappinglkey] A HEH FEMEEIED 5 HMLTEN mapping
HASER T key T H B o SRR RN AT 2 B sl A8 ) EAFP 5 =R figde .

list
— 7 Python [ Esequence, B INZ NH)FR, BEHEEREMTHMES PFAHmM TR, AR IT
RHYIHEE IR O(1).

list comprehension -- 51 i 55X,
SEPR—AN 7B i BT B TC R IR M S5 R R — P BB E . result = ['{:4#04x}"'.
format (x) for x in range (256) if x & 2 == 0] JFAE— 0 | 255 JLE N+ 753k
HIRHOT B FEAFE (0x..) . Hop if FAJR TR, WIRAIEN range (256) HHTA T
RE AL I

loader -- J#E 35
TR G . BWAE X4 load_module () W, MIEESE T H—A>finder 1z17]
e S0 PEP 302, ST abstract base class A] 2=, importlib.abc.Loader.,

locale encoding -- i % DX RS R,
1E Unix |, /& LC_CTYPE i & K idtgl. BEW LA locale.setlocale (locale.
LC_CTYPE, new_locale) F&KHE.

7 Windows |, 42 ANSI RS T (41: "cpl1252™).

7E Android fl VxWorks |-, Python {fi f "ut £-8" {ERiEE XIggmig X .
locale.getencoding () AR HIRARBUE & KB 4m D% .

518 2[5l filesystem encoding and error handler

magic method -- iR Jj ik
special method H)AEIE 2[R XiH] .
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mapping -- It}
— M X HEEEREAER A LI T collections.abc.Mapping B{ collections.abc.
MutableMapping IR HEITHIE HEMARANT SR . WRXTE A T35 dict, collections.

defaultdict, collections.OrderedDict PAS collections.Counter,

meta path finder -- JCPR A $273
sys.meta_path [ RFTIREIN finder. TTEEREIRAG Spath entry finders fFAE RBRABFE A o

IE#FH importlib.abc.MetaPathFinder T f#ICEARETHR48 A SCEl M 1.

metaclass -- JGR
—FATAIERME . How LA BFIERYR ., TTRNTTEZ R =ASH0F 01
W2 o KR4 T XT3 ) SRR TE 5 B 2 PR it — AN ERIASEH. Python B4 51 2 ACKE T 7] AR B &
Mot R A PKEATREXAN TR, HYFEL I, JoS A SR sn A OUHE ) ey %2 .
EAEHH TICREUin H . WMt IREN R a0E . SO, AR5 .
L5 S I metaclasses.

method -- Jj ik
TER TR L BRE . WERAVERZ M LB — AN @R R, 5 2 RIS B S A A —
Aargument GBI N4 N self). £ function Finested scope.

method resolution order -- Jj i /@I
T R T 558 2 A A AR B D3 B 4 R I . 5 219 python_2.3_mro T H 2.3 KA R
Python R BT 8 A SA TR o

module
X5 Python RS —FPH BN o A BIHEAG M A ar 44 25 (0], PIE4E& Python X4, #4
BenT i importing BVER N 2L E] Python H1.

Y Wpackage.
module spec -- i LR

— N asnE, HbhusHTm&EBEEWHEESEAEE., & importlib.machinery.
ModuleSpec LB,

MRO
2 Wmethod resolution order ,
mutable -- B 2%} %
BRI ATE RS id () PRAFEE GO R e BB . 53355 Wimmutable.

named tuple -- H %04
AR “HATTH” AT TAEMAR B oo, IF B AT 25 T I8 RE R 4 FRIm ok 15 R i 2 2
B2, XA ERIA T REP A HARARIE .
HLNERAETEHY A, fFE time. localtime () fll os.stat () WRFEE. H—HTE

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance (sys.float_info, tuple) # kind of tuple

True

HLe AR N EZRE (B Bis)+) . sbsh, A TRt 5 2 e XM tuple 4k
HIH 2 A E AR B ORI . XFER AT AF Lo, s inT DLl 4K typing.
NamedTuple, B{E M L) K%l collections.namedtuple () A&, J5F—MFRAESTM
— T T4 5N B B4 JeH A Ao i

namespace -- iy # %3 [7]
A B RS R A . A2 EA R ERFNER, AN mEmL 2w (FEh
YEZ W) . fin s A5 [RE R B 1k A4 i 58 ok SCRpbEEu k.. 40, pRi%i builtins.open 5 os.open ()
AL 4% H W 44 25 AR DX Ay o i 44 25 (8] 340 3 Ao FF A R A A ke S B I8 A o 500K 355 B 4% g m sk
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M gEdrE. B, random.seed () Bf itertools.islice () XFE LI 17X LRk AR
random 5 itertools B4 BISCHL

namespace package -- iy %43 [\ U
PEP 420 fr5 | A —Fp AU AV T ER 2 ipackage, fiv44 230140 m] DA SEAAZ R, HAlIA Ty
K Hregular package ANF], FHEANTRA __init__ . py XfF.

B[ % Wmodule,

nested scope -- ik £ ] 1
TE—AE SGEB NG HASEREE ). BN, 77— R e LRI R ET AT | R B AS & . 5
HAREAE FAIEERA R X5 A SO XA TCA . Rl A s S A2 SR T 5 ZVE A k. 2500,
2R ENEENWERT2RmA %50 . B3 nonlocal KEFN] AIFE ASNZER .

new-style class -- J AR
X E A T A S 2B W IEFRY . 70 Python it HAT U 2ERets i A
Python ¥Ry R iEFK, W __slots__ . fifiikds. FHEEM. __getattribute (). KIjE
MES .

object -- %} %
EE ig«ﬁt’& (BMEEE) PARTIE AT A () M. object @ fEAnew-style class 1)z Ti
EREL.

(o)
— ] A TR B T L S B Python module, MR B, 2 HEA _ path_ J@HEN
Python &b,

2 Wregular package Fnamespace package .

parameter -- JE5
Junction (87 7 UMM SR, TR EBT B —argument (SAESANTRT , &
B LS

* positional-or-keyword: B KEET, 5 D0 PMERIZ E S & AW PAVE N X 425 Ak
BN S, XEBRAMES IR, BIan N foo Fl bar:

[def func (foo, bar=None): ... ]

* positional-only: {USROZE, F8E—HAEEL A E L ARNS. (WRAELS il ek HoE
SIS FRPENZIREE A / FAPRESL, BN posonlyl Fl posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... }

o keyword-only: {YFRHEF, oA HEEEM KEFEANSE . (R XEFIES s
HREUE LIES R P S AT ETE S BETE 2 DB LS 2 Hii—1 * g L,
B0 R T kw_onlyl F1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... }

* var-positional: AIAE(E, H55E ] DABR A — MERRCR I AL SHR RS (EInTE A
KZERZNESHZIG). EMESESTERSAFRHIINE * kE X, BN args:

[def func (*args, **kwargs): ... J

* var-keyword: FIAZKHET, 15 7E AT ARRBME R AR X S AL (MEINTEHMTE 2 E 321 %
BYSHLIG). RFES Wl S AREIN ** RS, BIAETRER kwargs.

TS W VALRI R E PTEAN e S 4, ] AS L il e S R0di s B

& Wargument RIEFLH . S ESHX HIHHIE LA, inspect .Parameter 25, function
—I5PA MK PEP 362,

path entry -- J&f: A 0O
import path R —/ M, Sxglipath based finder il R FR 3 A R,
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path entry finder -- J§1% A L2325
F—RJE MR sys.path_hooks (Bipath entry hook) 1 B[] finder , MAPRF 4 GEM L path entry
o FE NI
152 importlib.abc.PathEntryFinder DA T AR A I EFR 2 IS IIAI S 1 .

path entry hook -- #&4% A L1 #)F
— MR XS, EAERGE A RES Epath entry FEBHRGTEOL T REAS (I sys . path_hooks
H|FER 0] — path entry finder

path based finder -- 3t T- ¥4 120 $R 5%
BRAN)—FP T34 12 & 4R %5, WIHE—ANimport path AR FRARHE

path-like object -- BEIEJ %5
RFE—DXHREBBEIN SR BEBNRAT L ZE— D FRREREN str 3 bytes X4, if
A PAR—EI T os.PathLike PPN ER . — A Ff os.PathLike P X} 5 n] i i 1
Hl os.fspath () EREFE# N str BH bytes KM R B IR os. £sdecode () Ml os.
fsencode () A4 RIOR AT str B bytes RAWLZER . BEXTGEH PEP 519 5] A1,

PEP
“Python 3R 2 UL HYIELHTE . —A> PEP gije— (Bl 30k, IR Python A IARALEE,, ol
7R~ Python [ 4 S H FE B FRHE . PEP [ 24 $ (O A 11 B2 AR HURS R T SR SR P 1) S P 356
i

PEP [V A4t BB R P, WAL DO R DR S 153 LA S R A6 25T A Python BT HRLSfE
G5 SR ENLE . PEP IS A STAEAEAE X T E T L1, I CREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {54y
F R — A 2% 25 ) R BRAS H SR N U A (W RTREAFEA T —A> zip SXF) , Bk LWL PEP
420,

positional argument -- {3 ¥ 23 %
2 Wargument ,

provisional API -- #7%¢ API
B APL 238 00A B HEBRAEARE P 1 n) J5 A AR UE Z AR I T g 11 . BRIl A R
STAERUAE, B HZEHYARONE E, T REFERL OIT A B i A BT #7105 A
W (R AFERERZEE D) MBSO N SR IET - U APT BN Z Bl &2 &3] 1) ™
LA P B 1 K B AS A ] R S X R

B2 5 APLRUL, ]S A ARA R L el “ I m iRRJr 587 —— AT M) RE A A I
FRJL AT BB SE SRR B — b i) S5 ARA B AR T 5

XA B AR SR VAR PE R SE AN T L0, A T80 MR R PR BOT B BT IR . 315 W PEP
411,

provisional package -- £7 ¢l
Z: W provisional API,

Python 3000
Python 3.x AT EIIERR (X2 FAEMRA 3 W RS R O et L 3 T ) A It
'5'?\] “PySk” .

Pythonic

A SR B — BOCS B 1 Python 155 S A USRI B, 10 AN 00 JHHCA T 5 v ]
AR RSB . Bildn, Python [ WAR R B £or IRAIAIRA M P — Al ik AU R H (4 By
AR WEHAEF B AR, LA Python Y AAT I S Be T — U7 T R

for i in range(len(food)):
print (food[i])

TR R H B 575t B Pythonic (7535 & X FERY:
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for piece in food:
print (piece)

qualified name -- [ & % B
—PUES R AFR, R MBI 4 SR VR S A b SO AN BRBE YR i
&7, M X PEP 3155, T m 2R MBI, BRE RS ear—3:

>>> class C:
class D:
def meth (self):

pass
>>> C._ _qualname_
ICI
>>> C.D.__gqualname_
'C.D'
>>> C.D.meth._ qualname_
'C.D.meth'
. J

295 T 5 AR, 7 IR E & AR B AR R IZBR B DA S R B B A2, O E S a1
A, Bl email .mime. text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- 5| /1%
MEEGI AT M5 TR A SR, 2R NfE S k. FLXTSE A7,
HEHITBUKEAXAE L, IS KEA 29 B 51 T4 Python A5 1 &AW WL, {5
E%Cp)ﬂgln T A RHITE. BT AW AR sys.getrefcount () BRECRIRFNIFRE XS
eIV R e

regular package -- ¥ L f
fegi B fpackage, BIMMALEH —4 __init_ .py R H .
%2 [ namespace package.

__slots__
— PR EAEZ ERI PR, A 5 P B S P S R T RS R S 0 R T I AE . B ARIX Ty
R§AT, ERBEAHFHNFARY), wif RIRETEDEIEN TR, Bl FEN Ay Ry, 7
HHE A5 K.

sequence

—Fhiterable, ©SZFFEI __getitem_ %ﬁfkﬁ%ﬂ%@'iﬂﬂﬁﬁl%%ll&”* WM TTEVIA, HE
T —NREFFIKER __len () Fik. WEMFHIEAA 1ist, str, tuple fil bytes %,
R B dict W _getitem_<) %u __len_ (), [HEHHIABGTEFH, HAE

1 ;AT B immutable BN B HEBOREHITE.

collections.abc.Sequence ?Hﬂ%ﬁ%xEXTﬁ/\Eji B0, BIE _ _getitem_ () I
_len_ () Z4b, BEIMT count (), index (), __contains__ () Ml __reversed_ () 5

LA e 11 SR 2 n] DA ) register ) R BIHIENT . BRI K38 172 5 TR B 2 S0,
I BTN EDE I S (o

set comprehension -- 45 &4 55X
Ab 3 — A AT E AT S T B TR I R M R E G —F BB 5k, results = {c
for ¢ in 'abracadabra' if c not in 'abe'} AN FEARLES {('r', 'd'}. BN
comprehensions.,

single dispatch -- M43k
—Fhgeneric function FYRIE, HALHEE T BANSEE R BRI

slice -- YJ i
W RS TREEsequence B—EB4 XS . YR &80 Frpric R al@m, 76 11 4L
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ANPAE S FREECE, Bl variable_name[1:3:51. #55 (FAR) FRicfENHREH slice
pOE

special method -- $55f J5 i
—Fhe Python BR=CIH FH IO 3, RN R B PA 4R E BAEG AT NS5 55 . XA B S PR
HRACBTRIZ . FEIR 7m0k 2 W, specialnames .

statement -- 41
BB (— RIS B BRI, —SABRI AT AR —expression BUEANTA KR
ZERY, AN if, while 8 for,

static type checker -- i A KUK iy 2%
eI Python RS I #4704, PAE IR WS F NP 5 45 IR M ANE T . RS mE 2727 LK
typing FiH,

strong reference -- 5 5| ]
T£ Python /) C API 1, 55| @48 A5 H A A Bt g5 1 . FEQIES | B el
WM Py_INCREF () ARARBGRG | AL B aliiid Py DECREF () RBEINE .

Py_NewRef () BRETHE A TAIE— X SARE | H . WE, AR BRG] A VE
Z5E5 | F A Py DECREF () BREL, VARESE| A .

515 2 Rl borrowed reference.

text encoding -- AN Z g% A,
f£ Python i1, —ANFAFERJ2—H3 Unicode fURS £ (JEFE) U+0000--U+10FFFF). S T AP EUE
—NFLRER, BEFRERT MR

B DFRFRIFIUCH— AT INRARA “Hihd”, TG 79 P S B A B iRl i
6%”0

ARFAFE RSO FFIE Fifdds, BN ARG

text file -- SCA Lk
— MRS TS str XTGR M file object, 38 H— AN SCA S5 B A2 Vi 0] — AN T 1) 1 A i o B
Bk Hrext encoding, CASCAFRIBIFRFEACAB ("r 3 'w') FTFFE M. sys.stdin,
sys.stdout PAM io.StringIO HYSLH.

7S Fbinary file T FREW LT F 9 2T 2 BSCEXTR

triple-quoted string -- — 5|3 4Fh
HRAW EAESENE S (7) S B51S ) WS, efEDRESERSH—A5 15
P FRFR A AR, BEa 2. BNTATFRETA R NS RS LR BG5S FE|
5, I HT DABSER 2 AT O T (0 IR HEAF , TGRS SURY A B B e B4 A

type
R Y E—> Python X4 J& TAHAFZE; AR RERRA —MIEE., BHLEEX R, AT
MER __class__ J&M, B0E# type (obj) EIREL,

type alias -- J3%Y 3}
—ANRA R SCiE], AEy OR HE E B R 45 R PR AT
R R R AL 2 2 2. il
def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

AT DACRE g L

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

ZIL typing Fll PEP 484, HAf XTI RERY HEAR 4 o
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type hint -- 23878 3§: /iR
annotation “HAEE . KEM. RENESS0HR RMESS ST 2A,
AR B AR A2 Python RYSRGIESK, (HEATFFSR NG S S BAHL. Bgeetri
IDE 2 AUHS b4 5 EAY
AR BIEMERRB R M T A typing.get_type_hints () KijjH, {HEHAS
= ATAT A,
Z L typing fll PEP 484, A% tb T RE A ERAHE I .

universal newlines -- jifi J] #i47
— PRSI T, RA T A A S AR B AT R AR s Unix (U745 Z)%E " \n' . Win-
dows [ Zy%E "\r\n"' DA IH K Macintosh (255 '\r'. Z I PEP 278 il PEP 3116 Fll bytes.
splitlines () T Z MLV,

variable annotation -- 28 & bRl
XAS B 5 2 B A i annotation
AR AS RSB PR, A AT ek A

class C:
field: 'annotation'

A EAREE PO R 23 BIANA N AR B2 int JERAY(H:

[count: int = 0 J

S BARETER BTN AR L annassign —7
2 W, function annotation, PEP 484 F1 PEP 526, H iR T IINEE. J31E S 5 annotations-howto AT
PR AR R SR B

virtual environment -- Jg L3455
— PR HME SRR B s AT EREE, fui Python JYFURIN. AR £ 2RI THE Python 73 A AR A
ST HEIE— RS Laad i) HAl Python B HRR P HFT 4 -

HZ, venv,

virtual machine -- JE L
— G e A T R ST EAL. Python R HUML W] A T 1T R 4 igs BT A2 U byrecode o

Zen of Python -- Python Z i
F1|H Python AR N 537, B THMSHHXMIEST . &FHEERNEEL EERR
b A import this”,
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APPENDIX B

i AA

XL SRR Sphinx M reStructured Text JEA4 i1, Sphinx &—/~% M ALFE Python SCRYT 48 5 11 SCRY A I,
o

AT REEZ I ), WAETEIEE 2557, A3 Python A8 o AR AR BUf i TTmk, 5 P
reporting-bugs AFANAIZ 5 . FRATHEWUH o) G R |

RN -
* Fred L. Drake, Jr., J5ff Python SR THAEZ B, ARZ SCHIZ AR
o T 4% reStructuredText F11 Docutils {1 Docutils i H ;
* Fredrik Lundh 1 Alternative Python Reference 3 [ , Sphinx M 183 T4 £ iFa94H%E .

B.1 Python {44 SifkE

AARZ X} Python 157, Python 5 Al Python SUHAT TR, [ Python JRACAS /) % 1) Misc/ACKS 3¢
PRSI T vk -

AT Python # X (i AFNTTHK, Python A4 Ui €1 SCRS——HHAHMRAT!
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appeENDIX C

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com F-4H % T BeOpen PythonLabs B . [&]4E+
H, PythonLabs [#] J\%%%] Digital Creations (J{ "5 Zope /A ; U, https://www.zope.org/), 2001 4, Python %K
{542 (PSF, I https://www.python.org/psf/) J8AL, 3% &—% A Python AH & HITH A G 1 HE
BRI, Zope T HAESE Python B B4 i HE B I B o

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RERA  FB F1n FEE GPL %% 7

09.0 % 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI %
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI &
2.1 2.0+1.6.1 2001 PSF w
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 R 2.1.1 2001 &4  PSF =

ik

GPL 4 H A FWRE Python 7E GPL "N %Afi. 5 GPL A[d], Ay Python ¥ n[ib&R fuifF @7y KB S
RIRCAS, TR IR i . GPL 3R R VF T IE(E45 Python Rl DAS HETE GPL T KA AR 14145
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A SRR YT )

BRI ARZAE Guido 1175 T TARMSNTEIEE , (X LKA N T RE .

C.2 FRERKLAH M5 A Python By F0F ¢

Python % {1 S B 6 IV TR 3T PSF 34T L.

M Python 3.8.6 FFA, SCRYHRERM. HRMEH SAIBLALAL R JH 2 PSF VAT s R 4 5 BSD 4T g
LR {46

FLE 4057 Python WAL TR R A9 VFAT . X EEVF R 2 SV VFAT 2 RIS — A . A R IX L8
A SERES A S FDIC Tk AE ey 7T 5B 33,

C.2.1 FF PYTHON 3.12.4 §§ PSF o] finiy

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.12.4 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—~hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.12.4 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All._
—~Rights

Reserved" are retained in Python 3.12.4 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.4 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.12.4.

4. PSF is making Python 3.12.4 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY._
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.12.4 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.4

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.4, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.12.4, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &Il

BEOPEN PYTHON JF5 /] PS5 1 fiz

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of

agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
(Y
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(#2 E50)
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g CNRI ¥#F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in

Cawy
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(B L)
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FF PYTHON 0.9.0 E 1.2 ) CWI ¥F o] il

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.4 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

YEB random FiH R 2 _random C ¥ B AHEE T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html NG . PAT 2GRS S22 iR

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 SCF A hitps:/www.wide.ad.
ip/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 REEEFRS

test.support.asynchat fl test.support.asyncore FHE SR VLH. -

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3. WrRHRHaYiF =] 508 309



https://www.wide.ad.jp/
https://www.wide.ad.jp/

The Python/C API, Z1Th= 3.12.4

C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML ZiZZ1E 18 A

xmlrpc.client FEHVEL & PARAERH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test.test_epoll Bty DA FUEHA:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BT kqueue ()42 N5 AT FEH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein {{] SipHash24 A ¥ERISEH . EREPAT
—=
FE

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c SCAFEML T C K%L dtoa il strtod, T C BUKS BE (A F4F ef Z B 640, BUR
A= B i1 David M. Gay 4w 511 [a] 44 0. B Bi1Z 304 P AE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T/, #£ 2009 4F 3 H 16 H A ZRE B R 1A SRS AR BUBCRI W] e

/****************************************************************

*

The author of this software is David M. Gay.

E

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

E

E O

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

E

***************************************************************/
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C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the
OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later
releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to

(ZF 30
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(#2 E750)
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
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(750
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
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C.3.13 expat

pyexpat ¥R M FT 451 expat JERIAEAEN, BRIEBCE T --with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

YEH ctypes BT ZAY _ctypes C ¥ /@ 4% T libffi A B AR, Br AR E i EE 1
——with-system—-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i MW Z M S L AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(ZF 50
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

fE4 decimal #R N EH) _decimal C § &2 # 4% T libmpdec FERIREI A AT, B8 IEA0 ) i B
T ——with-system—-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test A C14N 2.0 M3 4E (Lib/test/xmltestdata/c14n-20/) U H W3C Wi https://www.
w3.org/TR/xml-c14n2-testcases/ FARPE 3 551k BSD ¥ A IE & 47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
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"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/
sox/12.17.7/s0x-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect
and consequential damages, even if Sun has been advised of the possibility of such damages.

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BURIHLEIF K H uvloop 0.16, ‘E2ET MIT ¥ UL AFTH:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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RRILER B

Python 53 SCHY:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., B FIr A AUA] o

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSERMV ALY IS, B W LA TiE,
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E"E$'E (c function) , 195
... 287 _PyObject_GetDictPtr (C function) ,87
2to3, 287 _PyObject_NewVar (C function) ,237
>>>. 287 _PyObject_New (C function) , 237
_all. (%), 66 _PyTuple_Resize (C function) , 142
__dict__ (M3 EH), 158 —thread
__doc__ (#¥E ), 158 ~_module, 192
_ file_ (BH/BE), 158,159 REX R, 153
_ future_ , 292 G .
_ import method —-- F ¥, 299
W % ] %(’ 67 %5\‘%@5’%
__loader_ (#3k/fBtt), 158 __PYVENV_LAUNCHER__, 212,218
main PATH, 12
T mod:le, 12, 185, 197, 198 PYTHONCOERCECLOCALE, 223
__name__ (#3k /5 1), 158 PYTHONDEBUG, 182, 217
__package__ (3 /E4), 158 PYTHONDEVMODE, 214
DYVENV_LAUNCHER_ . 212, 218 PYTHONDONTWRITEBYTECODE, 182, 220

PYTHONDUMPREF'S, 214, 253
PYTHONEXECUTABLE, 218
PYTHONFAULTHANDLER, 214
PYTHONHASHSEED, 183, 215
PYTHONHOME, 12, 183, 189, 215
PYTHONINSPECT, 183, 215
PYTHONINTMAXSTRDIGITS, 216
PYTHONIOENCODING, 186, 219
PYTHONLEGACYWINDOWSFSENCODING, 183,
209
PYTHONLEGACYWINDOWSSTDIO, 184, 216
PYTHONMALLOC, 228, 231, 233
PYTHONMALLOC (4 i

_PyBytes_Resize (C function) , 124 " "PYTHONMALLOC=malloc", 234
_PyCFunctionFastWithKeywords (C type), PYTHONMALLOCSTATS, 216, 228

240 PYTHONNODEBUGRANGES, 213
_PyCFunctionFast (C type) ,240 PYTHONNOUSERSITE, 184, 220
_PyCode_GetExtra (C @4&), 156 PYTHONOPTIMIZE, 184,217
_PyCode_SetExtra (C F4%), 156 PYTHONPATH, 12, 183,217

_PyEval_RequestCodeExtralndex (C & #), PYTHONPERF SUPPORT, 220
156 PYTHONPLATLIBDIR, 216

PYTHONPROFILEIMPORTTIME, 215
PYTHONPYCACHEPREFIX, 218
PYTHONSAFEPATH, 212
PYTHONTRACEMALLOC, 219
PYTHONUNBUFFERED, 184, 213
PYTHONUTFS, 209, 223

__slots_ ,298

_frozen (C struct) ,69
_inittab.initfunc (C member) ,69
_inittab.name (C member) ,69
_inittab (C struct) ,69
_Py_c_diff (C function) , 121
_Py_c_neg (C function) , 121
_Py_c_pow (C function) , 121
_Py_c_prod (C function) , 121
_Py_c_quot (C function) , 121
_Py_c_sum (C function) , 121
_Py_InitializeMain (C function) , 225
_Py_NoneStruct (C var) ,237

_PyFrameEvalFunction (C type) , 195
_PyInterpreterFrame (C struct),l72
_PyInterpreterState_GetEvalFrameFunc
(c function) , 195
_PyInterpreterState_SetEvalFrameFunc
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PYTHONVERBOSE, 185, 220 callback —- [HH,289
PYTHONWARNINGS, 220 calloc (C &), 227
By Capsule
W B R, 242 object —-- X%, 169
Z w101 class, 289
Zwpit £ class variable —— %4 &,289
(Z &), 101 close (f& os 23 P), 198
o CO_FUTURE_DIVISION (C var) ,42
(& W A3, 101 complex number —— £
poges object —— X4, 121
WE ® 2, 67 complex number —-- £ #%,289
R B4, 190 context manager —-- T X%, 289
B, R, 190 context variable -- FTXZE, 289
il contiguous —— # %z, 103
object —- X4, 115 contiguous -- #% 4,289
BT & copyright (f£ sys ##3 ), 188
WE 2, 242 coroutine -- HH4E, 289
JER coroutine function -- W& %, 290
method —— ¥k, 294 CPython, 290
A D
abort (C H4%), 66 decorator -- H4HE, 290
abs descrgetfunc (C type) ,277
WE B3, 95 descriptor —- #HR &, 290
abstract base class —— &%, 287 descrsetfunc (C type) ,277
allocfunc (C type) ,276 destructor (C type) ,276
annotation —— #riE, 287 dictionary -- FH#
argument -- £, 287 object —— X%, 145
argv (f£ sys 3 +), 188 dictionary -- 4,290
ascii dictionary comprehension -- FHIESRK,
WE R, 87 290
asynchronous context manager -- & # dictionary view —- FHAE, 290
X%, 288 divmod
asynchronous generator —-- & ¥ 4 ik &, W& &2, 95
288 docstring —— XHEFEHFE, 290
asynchronous generator iterator -- & duck-typing —— KA 290

¥ K% R A, 288
asynchronous iterable -- ® # 7 #% & xt E

%, 288 EAFP, 290
asynchronous iterator -- RFHENKE 288 porError (B B5F¥), 157
attribute —— B, 288 exc_info (F£ sys 23 %), 10
awaitable —-- &% 4, 288 executable (f£ sys &3 F), 187
exit (C FH#H), 66
B expression -- KK R, 291
BDFL, 288 extension module -- # B, 291
binary file —-- Z##|XfF, 288
binaryfunc (C type) ,277 F
borrowed reference -- & A\5|/H, 288 f-string —— f-Ff&, 291
builtins file object —- XX £, 291
module, 12, 185, 197, 198 file-like object —- XHFAX£,291
bytearray filesystem encoding and error
object —-- Xt#&, 124 handler — X A& 4w E B X 5
bytecode -- F¥#,289 4R A0 2, 291
bytes—-1like object —-- ?jﬁﬁ'—iﬁ%,289 finder —- ﬁﬁg‘g,291
float
C HE & #, 96
c %4, 103,289 floor division -- i FEUER ., 291
callable —— X 4£, 289 Fortran # 4, 103,289
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free (C &%#), 227
freefunc (C type) ,276

frozenset
object —-- X%, 148
function -- B
object —— X &, 150
function —-- F#, 291
function annotation -- FEARE, 291
G

garbage collection —-— Hrifk [E g, 292
gcvisitobjects_t (C type) , 283

generator —— AR &, 292

generator —— AR &, 292

generator expression —- 4 & # &K & R,
292

generator expression —- 4 g 28 % % &,
292

generator iterator -- 4 &% RE, 292

generic function —-- A &, 292

generic type —--— ZAL 292

getattrfunc (C type) ,277
getattrofunc (C type) ,277
getbufferproc (C type) ,277
getiterfunc (C type) ,277
getter (C type) ,246

GIL, 292

global interpreter lock —— 4 & @ B &
A%, 190

global interpreter lock —-- 4 & @ B &
4, 292

F{

hash

WE R #, 88, 256

hash-based pyc —— ®:FW%NEH pyc, 292
hashable -- ¥, 293
hashfunc (C type) ,277

IDLE, 293
immutable

—— FAER L, 293

import path -- & A¥4%,293
importer —- § A #,293

importing

— B A,293

incr_item(), 11
initproc (C type) ,276
inquiry (C type) ,282
instancemethod
object —— X %£,152

int

W& &4, 96

integer

object —— X#£,115
interactive -- % %,293
interpreted —-- fMER,293
interpreter shutdown -- @E#HXH,293
iterable —- F#HRXZ, 293

iterator —-- # %, 293
iternextfunc (C type) ,277

K

key function —— % %%, 294
KeyboardInterrupt (R & FF), 54
keyword argument -- Xx#F 5%, 294

L

lambda, 294
LBYL, 294
len

WE &4, 88, 97,99, 144, 146, 149
lenfunc (C type) ,277
list, 294

object —— X4, 143
list comprehension —-— 7%|%k# &R, 294
loader —- jn# £, 294
locale encoding -- EE K EH 4K R, 294
LONG_MAX (C %), 116

M

magic method -- JBEARF %, 294
main (), 186, 188
malloc (C &%), 227
mapping —- B4t

object —-- X%, 145
mapping —- B4, 295
memoryview

object —- X£, 168
meta path finder -- TLERZEHKE, 295
metaclass —— T, 295
METH_CLASS (C macro) ,242
METH_COEXIST (C macro) ,242
METH_FASTCALL (C macro) ,241
METH_KEYWORDS (C macro) ,241
METH_METHOD (C macro) ,241
METH_NOARGS (C macro) ,241
METH_O (C macro) ,241
METH_STATIC (C macro) ,242
METH_VARARGS (C macro) ,241
method ——- ¥

object —- Xt£,152

FEFK, 299

JEA, 294
method —-- ¥, 295
method resolution order —-- ¥ ¥ & # T

JE, 295

MethodType (types #£#k), 150, 152
module, 295

__main_ , 12,185,197, 198

_thread, 192

builtins, 12, 185,197, 198

object —-- X%, 158

signal, 54

sys, 12,185,197, 198

# % path, 12, 185, 187
module spec -- kI, 295
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modules (f£ sys #2¥e F), 66, 185
ModuleType (f£ types 123 +), 158

MRO, 295

mutable —- WXL, 295

N

named tuple —— B4 T4, 295
namespace —-- 4 =, 295
namespace package -- #4& % [H 4, 296

nested scope —— #H&E/EHH, 296
new-style class —— ¥, 296
newfunc (C type) ,276
None

object —— X#£,115

O

object —— X%
bytearray, 124
Capsule, 169

code, 153
complex number —-- £ ¥, 121
dictionary -- i, 145

frozenset, 148

function -- E#, 150

instancemethod, 152

integer, 115

list, 143

mapping —— B, 145

memoryview, 168

method —-- ¥, 152

module, 158

None, 115

sequence, 122

set, 148

type, 7, 109

TG4, 141

F O, 122

¥} F, 115

X, 157

FEEL 119

K EA, 115
object —— X£,296
objobjargproc (C type) ,278
objobjproc (C type) ,278
OverflowError (N EF%), 116,117

parameter —— H&,296
PATH, 12
path

module # %, 12, 185, 187
path (F£ sys #8238 ¥), 12, 185, 187

path based finder —-- # T B & ¢ & & &,
297

path entry -- B#&EAH, 296

path entry finder —-- BAAN 0 E&E, 297

path entry hook —-- ER&ANB#4F,297

path-like object —- ER&EX4Z,297

PEP, 297
platform (f& sys &3 F), 188
portion —-- 4,297
positional argument -- I & 5%, 297
pow
W B &2, 95, 96
provisional API -- # % API, 297

provisional package -- # F4,297
Py_ABS (C macro) ,4
Py_AddPendingCall (C function) , 199
Py_ALWAYS_INLINE (C macro) ,4
Py_AtExit (C function) , 66
Py_AUDIT_READ (C macro) , 244
Py_AuditHookFunction (C type) , 66
Py_BEGIN_ALLOW_THREADS (C %), 190
Py_BEGIN_ALLOW_THREADS (C macro) , 193
Py_BLOCK_THREADS (C macro) , 193
Py_buffer.buf (C member) , 101
Py_buffer.format (C member) , 102
Py_buffer.internal (C member) , 102
Py_buffer.itemsize (C member) , 102
Py_buffer.len (C member) , 102
Py_buffer.ndim (C member) , 102
Py_buffer.obj (C member) , 101
Py_buffer.readonly (C member) , 102
Py_buffer.shape (C member) , 102
Py_buffer.strides (C member) , 102
Py_buffer.suboffsets (C member) , 102
Py_buffer (C type) , 101
Py_Buildvalue (C function) ,76
Py_BytesMain (C function) ,39
Py_BytesWarningFlag (C var) , 182
Py_CHARMASK (C macro) ,5
Py_CLEAR (C function) ,44
Py_CompileString (C F#%), 42
Py_CompileStringExFlags (C function) ,
41
Py_CompileStringFlags (C function) ,4l
Py_CompileStringObject (C function),4l
Py_CompileString (C function) ,4l
Py_complex.imag (C member) , 121
Py_complex.real (C member) , 121
Py_complex (C type) , 121
Py_DebugFlag (C var) , 182
Py_DEBUG (C macro) , 12
Py_DecodeLocale (C function) ,62
Py_DECREF (C %%%), 7
Py_DECREF (C function) ,44
Py_DecRef (C function) , 45
Py_DEPRECATED (C macro) ,5
Py_DontWriteBytecodeFlag (C var) , 182
Py _Ellipsis (C var) , 168
Py_EncodeLocale (C function) ,63
Py_END_ALLOW_THREADS (C %), 190
Py_END_ALLOW_THREADS (C macro) , 193
Py_EndInterpreter (C function) , 198
Py_EnterRecursiveCall (C function) ,57
Py_EQ (C macro) , 264

326

#5l



The Python/C API, Z1Tha4 3.12.4

Py_eval_input (C var) ,42
Py_ExitStatusException(C function),207
Py_Exit (C function) ,66
Py_False (C var) ,118
Py_FatalError(), 188
Py_FatalError (C function) , 66
Py_FdIsInteractive (C function) ,6l
Py_file_input (C var) ,42
Py_FinalizeEx (C &#), 66, 185, 198
Py_FinalizeEx (C function) , 185
Py_Finalize (C function) , 186
Py_FrozenFlag (C var) , 182
Py_GenericAliasType (C wvar) , 179
Py_GenericAlias (C function) ,179
Py_GetArgcArgv (C function) ,225
Py_GetBuildInfo (C function) , 188
Py_GetCompiler (C function) , 188
Py_GetCopyright (C function) , 188
Py_GETENV (C macro) ,5
Py_GetExecPrefix (C FH#), 12
Py_GetExecPrefix (C function) , 187
Py_GetPath (C &%), 12
Py_GetPath (), 186, 187
Py_GetPath (C function) , 187
Py_GetPlatform (C function) , 188
Py_GetPrefix (C &), 12
Py_GetPrefix (C function) , 186
Py_GetProgramFullPath (C &%), 12
Py_GetProgramFullPath (C function), 187
Py_GetProgramName (C function) , 186
Py_GetPythonHome (C function) , 189
Py_GetVersion (C function) , 188
Py_GE (C macro) , 264
Py_GT (C macro) , 264
Py_hash_t (C type) , 80
Py_HashRandomizationFlag (C var) , 183
Py_IgnoreEnvironmentFlag (C var) , 183
Py_INCREF (C F#k), 7
Py_INCREF (C function) ,43
Py_IncRef (C function) ,44
Py_Initialize (C &), 12,198
Py_Initialize(), 186
Py_InitializeEx (C function) , 185
Py_InitializeFromConfig (C function) s
221
Py_Initialize (C function) , 185
Py_InspectFlag (C var) , 183
Py_InteractiveFlag (C var) , 183
Py_IS_TYPE (C function) ,239
Py_IsFalse (C function) ,239
Py_IsInitialized (C FH4k), 12
Py_IsInitialized (C function) , 185
Py_IsNone (C function) ,238
Py_IsolatedFlag (C var) , 183
Py_IsTrue (C function) ,238
Py_Is (C function) ,238
Py_LeaveRecursiveCall (C function) ,57

Py_LegacyWindowsFSEncodingFlag (C var)
, 183

Py_LegacyWindowsStdioFlag (C var) , 184

Py_LE (C macro) , 264

Py_LIMITED_API (C macro) , 14

Py_LT (C macro) , 264

Py_Main (C function) ,39

PY_MAJOR_VERSION (C macro) , 285

Py_MAX (C macro) ,5

Py_MEMBER_SIZE (C macro) ,5

PY_MICRO_VERSION (C macro) , 285

PY_MINOR_VERSION (C macro) , 285

Py_MIN (C macro) ,5

Py_mod_create (C macro) , 161

Py_mod_exec (C macro) , 161

Py _MOD_MULTIPLE_INTERPRETERS_NOT_SUPPORTED

(C macro) , 162
Py_MOD_MULTIPLE_INTERPRETERS_SUPPORTED
(C macro) , 162
Py_mod_multiple_interpreters (C macro)
, 162
Py_MOD_PER_INTERPRETER_GIL_SUPPORTED
(C macro) , 162
Py_NewInterpreterFromConfig (C
function) , 197
Py_NewInterpreter (C function) , 198
Py_NewRef (C function) ,43
Py_NE (C macro) , 264
Py_NO_INLINE (C macro) ,5
Py_None (C var) ,115
Py_NoSiteFlag (C var) , 184
Py_NotImplemented (C var) , 85
Py_NoUserSiteDirectory (C var) , 184
Py_OptimizeFlag (C var) , 184
Py_PreInitializeFromArgs (C function),
210
Py_PrelnitializeFromBytesArgs (C
function) ,210
Py_PrelInitialize (C function) ,210
Py_PRINT_RAW (C %), 158
Py_PRINT_RAW (C macro) , 85
Py_QuietFlag (C var) ,184
Py_READONLY (C macro) , 244
Py_REFCNT (C function) ,43
Py_RELATIVE_OFFSET (C macro) , 244
PY_RELEASE_LEVEL (C macro) , 285
PY_RELEASE_SERIAL (C macro) , 285
Py_ReprEnter (C function) ,57
Py_ReprLeave (C function) , 57
Py_RETURN_FALSE (C macro) , 119
Py_RETURN_NONE (C macro) , 115
Py_RETURN_NOTIMPLEMENTED (C macro) , 85
Py_RETURN_RICHCOMPARE (C macro) , 264
Py_RETURN_TRUE (C macro) , 119
Py_RunMain (C function) ,224
Py_SET_REFCNT (C function) ,43
Py_SET_SIZE (C function) ,239
Py_SET_TYPE (C function) ,239
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Py_SetPath (), 187

Py_SetPath (C function) , 187

Py_SetProgramName (C function), 12

Py_SetProgramName (), 185187

Py_SetProgramName (C function) , 186

Py_SetPythonHome (C function) , 189

Py_SETREF (C macro) ,45

Py_SetStandardStreamEncoding (C
function) , 186

Py_single_input (C var) ,42

Py_SIZE (C function) ,239

PY_SSIZE_T_MAX (C %), 117

Py_ssize_t (C type) , 10

Py_STRINGIFY (C macro) ,5

Py_T_BOOL (C macro) ,245

Py_T_BYTE (C macro) , 245

Py_T_CHAR (C macro) ,245

Py_T_DOUBLE (C macro) , 245

Py_T_FLOAT (C macro) ,245

Py_T_INT (C macro) ,245

Py_T_LONGLONG (C macro) ,245

Py_T_LONG (C macro) , 245

Py_T_OBJECT_EX (C macro) , 245

Py_T_PYSSIZET (C macro) , 245

Py_T_SHORT (C macro) ,245

Py_T_STRING_INPLACE (C macro) ,245

Py_T_STRING (C macro) , 245

Py_T_UBYTE (C macro) , 245

Py_T_UINT (C macro) ,245

Py_T_ULONGLONG (C macro) , 245

Py_T_ULONG (C macro) ,245

Py_T_USHORT (C macro) , 245

Py_TPFLAGS_BASE_EXC_SUBCLASS (C macro)
, 260

Py_TPFLAGS_BASETYPE (C macro) , 258

Py_TPFLAGS_BYTES_SUBCLASS(C macro),260

Py_TPFLAGS_DEFAULT (C macro) , 259

Py_TPFLAGS_DICT_SUBCLASS (C macro) ,260

Py_TPFLAGS_DISALLOW_INSTANTIATION (C
macro) , 260

Py_TPFLAGS_HAVE_FINALIZE (C macro),260

Py_TPFLAGS_HAVE_GC (C macro) , 258

Py_TPFLAGS_HAVE_VECTORCALL (C macro) ,
260

Py_TPFLAGS_HEAPTYPE (C macro) , 258

Py_TPFLAGS_IMMUTABLETYPE (C macro) ,260

Py_TPFLAGS_ITEMS_AT_END (C macro) ,259

Py_TPFLAGS_LIST_SUBCLASS (C macro), 260

Py_TPFLAGS_LONG_SUBCLASS (C macro) ,260

Py_TPFLAGS_MANAGED_DICT (C macro) ,259

Py_TPFLAGS_MANAGED_WEAKREF (C macro) ,
259

Py_TPFLAGS_MAPPING (C macro) , 261

Py_TPFLAGS_METHOD_DESCRIPTOR (C macro)
, 259

Py_TPFLAGS_READYING (C macro) , 258

Py_TPFLAGS_READY (C macro) , 258

Py_TPFLAGS_SEQUENCE (C macro) , 261

Py_TPFLAGS_TUPLE_SUBCLASS(C macro),260

Py_TPFLAGS_TYPE_SUBCLASS (C macro) , 260

Py_TPFLAGS_UNICODE_SUBCLASS (C macro),
260

Py_TPFLAGS_VALID_VERSION_TAG (C macro)
, 261

Py_tracefunc (C type) ,200

Py_True (C var) , 118

Py_tss_NEEDS_INIT (C macro) , 202

Py_tss_t (C type) ,202

Py_TYPE (C function) ,239

Py_UCS1 (C type) , 125

Py_UCS2 (C type) , 125

Py_UCS4 (C type) , 125

Py_uhash_t (C type) ,80

Py_UNBLOCK_THREADS (C macro) , 193

Py_UnbufferedStdioFlag (C var) , 184

Py_UNICODE_IS_HIGH_SURROGATE (C
function) , 128

Py_UNICODE_IS_LOW_SURROGATE (C
function) , 128

Py_UNICODE_IS_SURROGATE (C function) ,
128

Py_UNICODE_ISALNUM (C function) , 127

Py_UNICODE_ISALPHA (C function) , 127

Py_UNICODE_ISDECIMAL (C function) , 127

Py_UNICODE_ISDIGIT (C function) , 127

Py_UNICODE_ISLINEBREAK(C function),127

Py_UNICODE_ISLOWER (C function) , 127

Py_UNICODE_ISNUMERIC (C function) , 127

Py_UNICODE_ISPRINTABLE(C function),127

Py_UNICODE_ISSPACE (C function) , 127

Py_UNICODE_ISTITLE (C function) , 127

Py_UNICODE_ISUPPER (C function) , 127

Py_UNICODE_JOIN_SURROGATES (C
function) , 128

Py_UNICODE_TODECIMAL (C function) , 128

Py_UNICODE_TODIGIT (C function) , 128

Py_UNICODE_TOLOWER (C function) , 128

Py_UNICODE_TONUMERIC (C function) , 128

Py_UNICODE_TOTITLE (C function) , 128

Py_UNICODE_TOUPPER (C function) , 128

Py_UNICODE (C type) , 125

Py_UNREACHABLE (C macro) ,5

Py_UNUSED (C macro) ,6

Py_VaBuildvalue (C function) ,78

PY_VECTORCALL_ARGUMENTS_OFFSET (C
macro) , 90

Py_VerboseFlag (C var) , 184

PY_VERSION_HEX (C macro) , 285

Py_Version (C wvar) ,285

Py_VISIT (C function) ,282

Py_XDECREF (C k), 11

Py_XDECREF (C function) ,44

Py_XINCREF (C function) ,43

Py_XNewRef (C function) ,44

Py_XSETREF (C macro) ,45
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PyAnySet_CheckExact (C function),l49
PyAnySet_Check (C function) , 149
PyArg_ParseTupleAndKeywords (C
function) ,75
PyArg_ParseTuple (C function) ,75
PyArg_Parse (C function),75
PyArg_UnpackTuple (C function) ,76
PyArg_ValidateKeywordArguments (C
function) ,75
PyArg_VaParseTupleAndKeywords (C
function),75
PyArg_VaParse (C function),75
PyASCIIObject (C type) , 125
PyAsyncMethods.am_aiter (C member) ,276
PyAsyncMethods.am_anext (C member) ,276
PyAsyncMethods.am_await(C member),276
PyAsyncMethods.am_send.(C member),276
PyAsyncMethods (C type) ,275
PyBool_Check (C function) ,118
PyBool_FromLong (C function) , 119
PyBool_Type (C var) ,118
PyBUF_ANY_CONTIGUOUS (C macro) , 104
PyBUF_C_CONTIGUOUS (C macro) , 104
PyBUF_CONTIG_RO (C macro) , 104
PyBUF_CONTIG (C macro) , 104
PyBUF_F_CONTIGUOUS (C macro) , 104
PyBUF_FORMAT (C macro) , 103
PyBUF_FULL_RO (C macro) , 104
PyBUF_FULL (C macro) , 104
PyBUF_INDIRECT (C macro) , 103
PyBUF_MAX_NDIM (C macro) , 103
PyBUF_ND (C macro) , 103
PyBUF_READ (C macro) , 168
PyBUF_RECORDS_RO (C macro) , 104
PyBUF_RECORDS (C macro) , 104
PyBUF_SIMPLE (C macro) , 103
PyBUF_STRIDED_RO (C macro) , 104
PyBUF_STRIDED (C macro) , 104
PyBUF_STRIDES (C macro) , 103
PyBUF_WRITABLE (C macro) , 103
PyBUF_WRITE (C macro) , 168
PyBuffer_FillContiguousStrides (C
function),106
PyBuffer_ FillInfo (C function),106
PyBuffer_FromContiguous (C function) ,
106
PyBuffer_GetPointer (C function) , 106
PyBuffer_IsContiguous (C function), 106
PyBuffer_Release (C function),106
PyBuffer_SizeFromFormat (C function) ,
106
PyBuffer_ToContiguous (C function), 106
PyBufferProcs (C £7A), 101
PyBufferProcs.bf_getbuffer(C member),
274
PyBufferProcs.bf_releasebuffer (C
member) , 275
PyBufferProcs (C type) ,274

PyByteArray_AS_STRING (C function), 125
PyByteArray_AsString (C function) , 124
PyByteArray_CheckExact(C function), 124
PyByteArray_Check (C function) , 124
PyByteArray_Concat (C function) , 124
PyByteArray_FromObject(C function), 124
PyByteArray_FromStringAndSize (C
function) , 124
PyByteArray_ GET_SIZE (C function) , 125
PyByteArray_Resize (C function) , 125
PyByteArray_Size (C function) , 124
PyByteArray_Type (C var) , 124
PyByteArrayObject (C type) , 124
PyBytes_AS_STRING (C function) , 123
PyBytes_AsStringAndSize (C function) ,
123
PyBytes_AsString (C function) , 123
PyBytes_CheckExact (C function) , 122
PyBytes_Check (C function) , 122
PyBytes_ConcatAndDel (C function) , 124
PyBytes_Concat (C function) , 124
PyBytes_FromFormatV’(C function),123
PyBytes_FromFormat (C function) ,123
PyBytes_FromObject (C function) , 123
PyBytes_FromStringAndSize (C function)
, 122
PyBytes_FromString (C function) , 122
PyBytes_GET_SIZE (C function) , 123
PyBytes_Size (C function) , 123
PyBytes_Type (C var) ,122
PyBytesObject (C type) , 122
PyCallable_Check (C function) ,94
PyCallIter_Check (C function),165
PyCallIter_New (C function) , 165
PyCallIter_Type (C var) , 165
PyCapsule_CheckExact (C function) , 170
PyCapsule_Destructor (C type) , 169
PyCapsule_GetContext (C function),170
PyCapsule_GetDestructor (C function) ,
170
PyCapsule_GetName (C function) , 170
PyCapsule_GetPointer (C function) , 170
PyCapsule_Import (C function) , 170
PyCapsule_IsValid.(C function),l70
PyCapsule_New (C function) , 170
PyCapsule_SetContext (C function) , 170
PyCapsule_SetDestructor (C function) ,
171
PyCapsule_SetName (C function),l71
PyCapsule_SetPointer (C function) , 171
PyCapsule (C type) , 169
PyCell_Check (C function) , 153
PyCell_GET (C function) , 153

PyCell_Get (C function),153
PyCell_New (C function) , 153
PyCell_ SET (C function) , 153
PyCell_Set (C function) , 153
PyCell_Type (C wvar) ,153
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PyCellObject (C type) , 153
PyCFunction_NewEx (C function) ,242
PyCFunction_New (C function) ,242
PyCFunctionWithKeywords (C type) , 240
PyCFunction (C type) , 240
PyCMethod_New (C function),242
PyCMethod (C type) , 240
PyCode_Addr2Line (C function) , 154
PyCode_Addr2Location (C function) , 154
PyCode_AddWatcher (C function) , 155
PyCode_Check (C function),153
PyCode_ClearWatcher (C function),lSS
PyCode_GetCellvars (C function) , 155
PyCode_GetCode (C function) , 154
PyCode_GetFirstFree (C function) , 153
PyCode_GetFreevars (C function),lSS
PyCode_GetNumFree (C function),153
PyCode_GetVarnames (C function) , 155
PyCode_New (C &%), 154
PyCode_NewEmpty (C function) , 154
PyCode_NewWithPosOnlyArgs (C &%), 154
PyCode_Type (C var) , 153
PyCode_WatchCallback (C type) , 155
PyCodec_BackslashReplaceErrors (C
function) , 82
PyCodec_Decoder (C function) ,82
PyCodec_Decode (C function),Sl
PyCodec_Encoder (C function),SZ
PyCodec_Encode (C function) , 8l
PyCodec_IgnoreErrors (C function) , 82
PyCodec_IncrementalDecoder (C
function),82
PyCodec_IncrementalEncoder (C
function) , 82
PyCodec_KnownEncoding (C function) , 8l
PyCodec_LookupError (C function) , 82
PyCodec_NameReplaceErrors (C function)
, 82
PyCodec_RegisterError (C function) , 82
PyCodec_Register (C function) , 8l
PyCodec_ReplaceErrors (C function) , 82
PyCodec_StreamReader (C function) , 82
PyCodec_StreamWriter (C function),82
PyCodec_StrictErrors (C function),82
PyCodec_Unregister (C function) , 8l
PyCodec_XMLCharRefReplaceErrors (C
function) , 82
PyCodeEvent (C type) , 155
PyCodeObject (C type) , 153
PyCompactUnicodeObject (C type) , 125
PyCompilerFlags.cf_feature_version (C
member) ,42
PyCompilerFlags.cf_flags (C member),42
PyCompilerFlags (C struct) ,42
PyComplex_AsCComplex (C function) , 122
PyComplex_CheckExact (C function) , 121
PyComplex_Check (C function) , 121
PyComplex_FromCComplex(C function),122

PyComplex_FromDoubles(C function),122
PyComplex_ImagAsDouble(C function), 122
PyComplex_RealAsDouble(C function), 122
PyComplex_Type (C var) , 121
PyComplexObject (C type) , 121
PyConfig_Clear (C function),le
PyConfig_InitIsolatedConfig (C
function) , 211
PyConfig_InitPythonConfig (C function)
,211
PyConfig_Read (C function),le
PyConfig_SetArgv (C function) , 211
PyConfig_SetBytesArgv (C function),211
PyConfig_SetBytesString (C function) ,
211
PyConfig_SetString (C function) ,211
PyConfig_SetWideStringList (C
function) , 211
PyConfig.argv (C member) ,212
PyConfig.base_exec_prefix (C member) ,
212
PyConfig.base_executable(c member%212
PyConfig.base_prefix (C member) ,212
PyConfig.buffered_stdio (C member),213
PyConfig.bytes_warning (C member) , 213
PyConfig.check_hash_pycs_mode (C
member),213
PyConfig.code_debug_ranges(C member),
213
PyConfig.configure_c_stdio (C member),
213
PyConfig.dev_mode (C member) ,213
PyConfig.dump_refs (C member) ,214
PyConfig.exec_prefix (C member) ,214
PyConfig.executable (C member) ,214
PyConfig.faulthandler (C member) ,214
PyConfig.filesystem_encoding (C
member),214
PyConfig.filesystem_errors (C member),
214
PyConfig.hash_seed (C member) ,215
PyConfig.home (C member) , 215
PyConfig.import_time (C member) ,215
PyConfig.inspect (C member) ,215
PyConfig.install_signal_handlers (C
member) , 215
PyConfig.int_max_str_digits (C member)
, 215
PyConfig.interactive (C member) , 215
PyConfig.isolated (C member) ,216
PyConfig.legacy_windows_stdio (C
member) , 216
PyConfig.malloc_stats (C member) ,216
PyConfig.module_search_paths_set (C
member),217
PyConfig.module_search_paths (C
member) , 217
PyConfig.optimization_level (C member)

330

#5l



The Python/C API, Z1Tha4 3.12.4

, 217
PyConfig.orig_argv (C member) ,217
PyConfig.parse_argv (C member) ,217
PyConfig.parser_debug (C member) ,217
PyConfig.pathconfig_warnings (C
member),217
PyConfig.perf_profiling (C member) ,220
PyConfig.platlibdir (C member) ,216
PyConfig.prefix (C member) , 218
PyConfig.program_name (C member) ,218
PyConfig.pycache_prefix (C member),218
PyConfig.pythonpath_env (C member),216
PyConfig.quiet (C member) ,218
PyConfig.run_command (C member) ,218
PyConfig.run_filename (C member) ,218
PyConfig.run_module (C member),218
PyConfig.safe_path (C member) ,212
PyConfig.show_ref_count (C member),219
PyConfig.site_import (C member) ,219
PyConfig.skip_source_first_line (C
member) , 219
PyConfig.stdio_encoding (C member),219
PyConfig.stdio_errors (C member) ,219
PyConfig.tracemalloc (C member) ,219
PyConfig.use_environment (C member),220
PyConfig.use_hash_seed (C member) ,215
PyConfig.user_site_directory (C
member),220
PyConfig.verbose (C member) , 220
PyConfig.warn_default_encoding (C
member) , 213
PyConfig.warnoptions (C member) , 220
PyConfig.write_bytecode (C member) ,220
PyConfig.xoptions (C member) , 220
PyConfig (C type) ,211
PyContext_CheckExact (C function) , 174
PyContext_CopyCurrent (C function), 175
PyContext_Copy (C function) , 175
PyContext_Enter (C function) ,175
PyContext_Exit (C function) , 175
PyContext_New (C function) , 175
PyContext_Type (C var) ,174
PyContextToken_CheckExact(C function)
, 175
PyContextToken_Type (C var) , 174
PyContextToken (C type) , 174
PyContextVar_CheckExact (C function) ,
175
PyContextVar_Get (C function),l75
PyContextVar_New (C function) , 175
PyContextVar_Reset (C function) , 175
PyContextVar_Set (C function) ,175
PyContextVar_Type (C var) , 174
PyContextvVar (C type) , 174
PyContext (C type) , 174
PyCoro_CheckExact (C function) ,174
PyCoro_New (C function) , 174
PyCoro_Type (C var) ,174

PyCoroObject (C type) , 174
PyDate_CheckExact (C function) ,176
PyDate_Check (C function) ,176
PyDate_FromDate (C function) , 177
PyDate_FromTimestamp (C function) , 179
PyDateTime_CheckExact(C function),176
PyDateTime_Check (C function) ,176
PyDateTime_DATE_GET_FOLD (C function),
178
PyDateTime_DATE_GET_HOUR(C function),
178
PyDateTime_DATE_GET_MICROSECOND (C
function) , 178
PyDateTime_DATE_GET_MINUTE (C
function) , 178
PyDateTime_DATE_GET_SECOND (C
function),l78
PyDateTime_DATE_GET_TZINFO (C
function),178
PyDateTime_DateTimeType (C var) , 176
PyDateTime_DateTime (C type) , 176
PyDateTime_DateType (C wvar) , 176
PyDateTime_Date (C type) , 176
PyDateTime_DELTA_GET_DAYS (C function)
, 178
PyDateTime_ DELTA_GET_MICROSECONDS (C
function),l79
PyDateTime_DELTA_GET_SECONDS (C
function) , 179
PyDateTime_DeltaType (C wvar) ,176
PyDateTime_Delta (C type) , 176
PyDateTime_FromDateAndTimeAndFold (C
function),l77
PyDateTime_FromDateAndTime (C
function) , 177
PyDateTime_FromTimestamp (C function),
179
PyDateTime_GET_DAY (C function) , 178
PyDateTime_GET_MONTH (C function) , 178
PyDateTime_GET_YEAR (C function) , 178
PyDateTime_TIME_GET_FOLD (C function),
178
PyDateTime_TIME_GET_HOUR (C function),
178
PyDateTime_TIME_GET_MICROSECOND (C
function) , 178
PyDateTime_ TIME_GET_MINUTE (C
function),l78
PyDateTime_TIME_GET_SECOND (C
function) , 178
PyDateTime_TIME_GET_TZINFO (C
function) , 178
PyDateTime_TimeType (C var) , 176
PyDateTime_Time (C type) , 176
PyDateTime_TimeZone_UTC (C var) , 176
PyDateTime_TZInfoType (C var) , 176
PyDelta_CheckExact (C function) , 177
PyDelta_Check (C function) ,177
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PyDelta_FromDSU (C function),l77
PyDescr_IsData (C function) , 166
PyDescr_NewClassMethod(C function), 166
PyDescr_NewGetSet (C function) , 166
PyDescr_NewMember (C function) , 166
PyDescr_NewMethod.(C function),166
PyDescr_NewWrapper (C function) , 166
PyDict_AddWatcher (C function) , 147
PyDict_CheckExact (C function) , 145
PyDict_Check (C function) , 145
PyDict_ClearWatcher (C function),l47
PyDict_Clear (C function) , 145
PyDict_Contains (C function) , 145
PyDict_Copy (C function) , 145
PyDict_DellItemString (C function) , 145
PyDict_DellItem (C function),l45
PyDict_GetItemString (C function),l46
PyDict_GetItemWithError (C function) ,
146
PyDict_GetItem (C function) , 145
PyDict_Items (C function) , 146
PyDict_Keys (C function),146
PyDict_MergeFromSeq2 (C function) , 147
PyDict_Merge (C function) , 147
PyDict_New (C function) , 145
PyDict_Next (C function) , 146
PyDict_SetDefault (C function),l46
PyDict_SetItemString (C function),l45
PyDict_SetItem (C function) , 145
PyDict_Size (C function) , 146
PyDict_Type (C var) , 145
PyDict_Unwatch (C function) , 147
PyDict_Update (C function),147
PyDict_values (C function) , 146
PyDict_WatchCallback (C type) , 148
PyDict_WatchEvent (C type) , 147
PyDict_Watch (C function) , 147
PyDictObject (C type) , 145
PyDictProxy_New (C function) , 145
PyDoc_STRVAR (C macro) ,6
PyDoc_STR (C macro) ,6
PyErr_BadArgument (C function) ,48
PyErr_BadInternalCall (C function),SO
PyErr_CheckSignals (C function),54
PyErr_Clear (C &%), 10, 11
PyErr_Clear (C function) ,47
PyErr_DisplayException (C function),48
PyErr_ExceptionMatches (C &%), 11
PyErr_ExceptionMatches(C function),Sl
PyErr_Fetch (C function) ,52
PyErr_FormatV (C function) ,48
PyErr_Format (C function) ,48
PyErr_GetExcInfo (C function) ,53
PyErr_GetHandledException (C function)
,53
PyErr_GetRaisedException (C function),
51

PyErr_GivenExceptionMatches (C
function) , 5l
PyErr_NewExceptionWithDoc (C function)
, 55
PyErr_NewException (C function) ,55
PyErr_NoMemory (C function),48
PyErr_NormalizeException (C function),
53
PyErr_Occurred (C %), 10
PyErr_Occurred (C function) , 5l
PyErr_PrintEx (C function),47
PyErr_Print (C function) ,48
PyErr_ResourceWarning (C function) ,5I
PyErr_Restore (C function) ,52
PyErr_SetExcFromWindowsErrWithFilenameObjects
(c function) ,49
PyErr_SetExcFromWindowsErrWithFilenameObject
(c function) ,49
PyErr_SetExcFromWindowsErrWithFilename
(Cc function) ,50
PyErr_SetExcFromWindowsErr (C
function),49
PyErr_SetExcInfo (C function) , 54
PyErr_SetFromErrnoWithFilenameObjects
(C function) ,49
PyErr_SetFromErrnoWithFilenameObject
(c function) ,49
PyErr_SetFromErrnoWithFilename (C
function) ,49
PyErr_SetFromErrno (C function) ,48
PyErr_SetFromWindowsErrWithFilename(C
function),49
PyErr_SetFromWindowsErr (C function),
49
PyErr_SetHandledException (C function)
,53
PyErr_SetImportErrorSubclass (C
function),SO
PyErr_SetImportError (C function) , 50
PyErr_SetInterruptEx (C function) , 54
PyErr_SetInterrupt (C function) ,54
PyErr_SetNone (C function) ,48
PyErr_SetObject (C function),48
PyErr_SetRaisedException(C function),
52
PyErr_SetString (C H), 10
PyErr_SetString (C function) ,48
PyErr_SyntaxLocationEx (C function),50
PyErr_SyntaxLocationObject (C
function) , 50
PyErr_SyntaxLocation (C function) , 50
PyErr_WarnExplicitObject (C function),
51
PyErr_WarnExplicit (C function),Sl
PyErr_WarnEx (C function) ,50
PyErr_WarnFormat (C function) , 5l
PyErr_WriteUnraisable (C function) ,48
PyEval_AcquireLock (C function) , 196
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PyEval_AcquireThread(), 192
PyEval_AcquireThread (C function) , 195
PyEval_EvalCodeEx (C function) ,42
PyEval_EvalCode (C function) ,42
PyEval_EvalFrameEx (C function) ,42
PyEval_EvalFrame (C function) ,42
PyEval_GetBuiltins (C function) ,8I
PyEval_GetFrame (C function) , 8l
PyEval_GetFuncDesc (C function) , 81
PyEval_GetFuncName (C function) , 81
PyEval_GetGlobals (C function) , 81
PyEval_GetLocals (C function) , 81
PyEval_InitThreads (), 185
PyEval_InitThreads (C function) , 192
PyEval_MergeCompilerFlags (C function)
, 42
PyEval_Releaselock (C function) , 196
PyEval_ReleaseThread(), 192
PyEval_ReleaseThread (C function) , 196
PyEval_RestoreThread (C &#%), 190
PyEval_RestoreThread(), 192
PyEval_RestoreThread (C function) , 192
PyEval_SaveThread (C &%), 190
PyEval_SaveThread(), 192
PyEval_SaveThread (C function) , 192
PyEval_SetProfileAllThreads (C
function) , 201
PyEval_SetProfile (C function) , 201
PyEval_SetTraceAllThreads (C function)
, 201
PyEval_SetTrace (C function) , 201
PyEval_ThreadsInitialized (C function)
, 192
PyExc_ArithmeticError (C"ﬁ"f‘) 58
PyExc_AssertionError (C L&), 58
PyExc_AttributeError (C £ &), 58
PyExc_BaseException (C I{"?gj) 58
PyExc_BlockingIOError ( ;sf) 58
PyExcC_ BrokenPipeError (CT+&),58
PyExc_BufferError (C % Tg) 58
PyExc_BytesWarning (C & %), 59
PyExc_ChildProcessError (C &%), 58
PyExc_ConnectionAbortedError (C L&), 58
PyExc_ConnectionError (C &%), 58
PyExc_ConnectionRefusedError (C T ), 58
PyExc_ConnectionResetError (C £ &), 58
PyExc_DeprecationWarning (C L&), 59
PyExc_EnvironmentError (C % %), 59
PyExc_EOFError ( 1“"E") 58
PyExc_Exception (C &), 58
PyExc_FileExistsError (CE %), 58
PyExc_FileNotFoundError (C &%), 58
PyExc_FloatingPointError (C L ¥), 58
PyExc_FutureWarning (C }Ei‘) 59
PyExc_GeneratorExit (C FF), 58
PyExc_ImportError (C &%), 58
PyExc_ImportWarning (C & %), 59
PyExc_IndentationError (C % &), 58

PyExc_IndexError (C & &), 58

PyExc_ InterruptedError (C T +&),58
PyExc_IOError (C &%), 59
PyExc_IsADirectoryError (C &%), 58
PyExc_KeyboardInterrupt (C &), 58
PyExc_KeyError (C‘*“"a‘) 58
PyExc_LookupError (C % &), 58
PyExc_MemoryError (C L&), 58

PyExc_ModuleNotFoundError (C & &), 58
PyExc_NameError (C &%), 58
PyExc_NotADirectoryError (C “7“"&"‘) 58

PyExc_ NotImplementedError (C%Z&), 58
PyExc_OSError (C £ &), 58
PyExc_OverflowError (C & &), 58
PyExc_PendingDeprecationWarning (C %&
&), 59
PyExc_PermissionError (C % g) 58
PyExc_ProcessLookupError (C £ &), 58
PyExc_RecursionError (C L&), 58
PyExc_ReferenceError (C £ &), 58
PyExc_ResourceWarning (C T &), 59
PyExc_RuntimeError (C ﬁ“"a‘) 58
PyExc_RuntimeWarning (C &%), 59
PyExc_StopAsynclteration (C T &), 58
PyExc_StoplIteration (C & &), 58
PyExc_SyntaxError (C & &), 58
PyExc_SyntaxWarning (C &), 59
PyExc_SystemError ( E) 58
PyExc_SystemExit (C & &), 58
PyExc_TabError (C '}'Eéé‘), 58
PyExc_TimeoutError (C & ¥), 58
PyExc_TypeError (C & &), 58
PyExc_UnboundLocalError (C % E) 58
PyExc_UnicodeDecodeError (C L&), 58
PyExc_UnicodeEncodeError (C &%), 58
PyExc_UnicodeError (C &%), 58
PyExc_ UnicodeTranslateError (C T+&),58
PyExc_ UnicodeWarning( &), 59
PyExc_UserWarning (C &), 59
PyExc_ValueError (C *7), 58
PyExc_Warning (C & &), 59
PyExc_WindowsError (C & &), 59
PyExc_ZeroDivisionError (C &), 58
PyException_GetArgs (C function) , 56
PyException_GetCause (C function) ,55
PyException_GetContext (C function),55
PyException_GetTraceback (C function),
55
PyException_SetArgs (C function) , 56
PyException_SetCause (C function) ,55
PyException_SetContext (C function),55
PyException_SetTraceback (C function),
55
PyFile_FromFd (C function) s
PyFile_GetLine (C function)

157
, 157

PyFile_SetOpenCodeHook.Py_OpenCodeHookFunction

(c type) , 157
PyFile_SetOpenCodeHook(C function),157
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PyFile_WriteObject (C function) , 157
PyFile_WriteString (C function) , 158
PyFloat_AS_DOUBLE (C function) , 119
PyFloat_AsDouble (C function) ,119
PyFloat_CheckExact (C function) , 119
PyFloat_Check (C function),ll9
PyFloat_FromDouble (C function) , 119
PyFloat_FromString (C function) , 119
PyFloat_GetInfo (C function) , 119
PyFloat_GetMax (C function) ,119
PyFloat_GetMin (C function),ll9
PyFloat_Pack2 (C function),120
PyFloat_Pack4 (C function) , 120
PyFloat_Pack8 (C function) , 120
PyFloat_Type (C var) ,119
PyFloat_Unpack?2 (C function),lZO
PyFloat_Unpackid (C function),120
PyFloat_Unpack8 (C function) , 120
PyFloatObject (C type) , 119
PyFrame_Check (C function) , 171
PyFrame_GetBack (C function) ,171
PyFrame_GetBuiltins (C function),l71
PyFrame_GetCode (C function) , 171
PyFrame_GetGenerator (C function) , 171
PyFrame_GetGlobals (C function) , 172
PyFrame_GetLasti (C function) ,172
PyFrame_GetLineNumber(C function),l72
PyFrame_GetLocals (C function),l72
PyFrame_GetVarString (C function) , 172
PyFrame_GetVar (C function) , 172
PyFrame_Type (C var) ,171
PyFrameObject (C type) , 171
PyFrozenSet_CheckExact(C function%l49
PyFrozenSet_Check (C function) , 149
PyFrozenSet_New (C function) , 149
PyFrozenSet_Type (C var) , 148
PyFunction_AddWatcher (C function), 151
PyFunction_Check (C function),lSO
PyFunction_ClearWatcher (C function) ,
151
PyFunction_GetAnnotations (C function)
, 151
PyFunction_GetClosure(C function),lSl
PyFunction_GetCode (C function),lSO
PyFunction_GetDefaults(C function), 150
PyFunction_GetGlobals (C function), 150
PyFunction_GetModule (C function) , 150
PyFunction_NewWithQualName (C
function),lSO
PyFunction_New (C function) , 150
PyFunction_SetAnnotations (C function)
, 151
PyFunction_SetClosure (C function), 151
PyFunction_SetDefaults(C functionLISO
PyFunction_SetVectorcall (C function),
150
PyFunction_Type (C var) , 150
PyFunction_WatchCallback (C type) , 151
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PyFunction_WatchEvent (C type) , 151
PyFunctionObject (C type) , 150
PyGC_Collect (C function) , 282
PyGC_Disable (C function) ,282
PyGC_Enable (C function) , 282
PyGC_IsEnabled (C function),282
PyGen_CheckExact (C function) ,173
PyGen_Check (C function) ,173
PyGen_NewWithQualName (C function), 173
PyGen_New (C function) , 173
PyGen_Type (C var) ,173
PyGenObject (C type) , 173
PyGetSetDef.closure (C member) ,246
PyGetSetDef.doc (C member) ,246
PyGetSetDef.get (C member) ,246
PyGetSetDef.name (C member) , 246
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