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CHAPTER 1

Python [ i e 11 (APL) fiif5 C Al C++ F2fy R AT ATEZ A2 L F 151 Python f# s . % APLTE C++
HEFERT AL, RN TR LA, B HRFHAR Python/C APL. i ] Python/C APL A7 PN EEARHY PR o 58—~
HURN THEE IS &7 Rk BN B Python MEREARDIAEN C L. X n] B fiei W BT 37 5
55 " ANPRER JERF Python MRS CHBER HI Y15 XA 9 38 5 AR AE— 1B ) Y embedding Python..

GG RIS AR R UL ) T HYE, ATl Sl BB IR G. E TR A — A
JEE AR R B AT A T i A Python A R EA 2, {Hitk A Python [ FE A 44 5
PRI R T B -

VFZ APT BUEAR IR A B & Python sX PR NARREAEIE . BN, KR A Python [ 1Y HIFE 7
WHRERALEE YR, A 2R S BRI H i A Python 2 B e B S TRV X &2 5

1.1 K4k

WARARAR B4 5 ] 45 T CPython ) C UMY, 1R BAUEHRTE PEP 7 HE U H5 2 W AR, XL 45T
W3 ) AT AT R By 254 11 Python A4S . FEAM 5 4R H C ISR =07 I AN, al DU AR X LU AT, Rl
VRUESEAE H 5 1) Python TTRkIX LU .

1.2 8&XH

{1 J1} Python/C API Fr e SR A PReR . IR E SCRT TN AT TR B & B R AU 2 v -

#define PY_SSIZE_T_ CLEAN
#include <Python.h>

X EWEM S AT ARk S0 <stdio.h>, <string.h>, <errno.h>, <limits.h>, <assert.h>
M <stdlib.h> (WERATH).
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#ril: T Python W HE & S(—LEREAERLLE R GE LSS MAAR Sk SRR AL BRES RE 5L, DR BEAE AL &5 AT AT i of
A2 HT, AR LIRS E Python . h,

HEFE L J2FE Python. h FiE X PY_SSIZE_T_CLEAN . #FHMT A4 AR & R TN ENEZ N
Z%.

Python.h 5 SCARYAHB M P m] WA AR (b B & bRk SCURBInE LFRAT) #RAT AT Py 50 _Py. DA _Py
TR A AR Python SCBLN ARG HIFY , AR TRA S E M o S5 24 PRI PR B R

i P AGE AR BA%E LA Py 580 _Py TPk HY A PR X O B R, I @ SO P ARk
Python IRA I RI LA, X LEIRA AT BE S 2 LA BE R 28 2 — TSk i HAh 44 B

L &5 Python —f %223, fF Unix b, Bl T prefix/include/pythonversion/ #l
exec_prefix/include/pythonversion/ H3g, HW prefix il exec_prefix 4 i [1 Python ¥
configure HIARE ANV IESE X, 1 version WA '$d.%d' $ sys.version_info[:2].%F Windows
b, KT prefix/include, HH prefix @ ZRFETHEE LR H %,

BAFEXBE S, WA (ERARTE) #ORCER T gaikds T a3 Sc MR H R . F ~ &
B H AT R IR IRG ] #include <pythonX.Y/Python.h>; XPHHEZF-E9iFEATH,
K prefix FHPEILKALTE TR H exec_prefix -5 L83,

C+ PWARIERL, R4 APLESE il C g A, (HLSCPFIERF A LSSl extern "C", [H
It APLAE C+ {1 It APT S i0h PRI AT AR R AL B

1.3 HFHME

Python 3SR HpE SCT— 287 IR . VP2 RAESEITE AR A i)y & i (Bl APy _RETURN_NONE) .
HoAt T 3 1 B 5 Ak B 3 BT s Y AN g — A SE BRI B3R

PyMODINIT_FUNC

Y AR Py Init HIIAREL. BRBGRIEIZRAESN Pyobject*. %R T 16 Ir g KT Rk
FEE R, FEER C++ B ERECH TSN extern "C,

WAL PR At 248 Py Init_name, FHHt name @A FR, I H N AR SO @ L E—E
static Wi, fli:

-

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)
IR [H] x AN .
Added in version 3.3.

4 Chapter 1. #}i
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Py ALWAYS_INLINE
LRI IR A NIEES I N IR ER B . S il DAZIE B e A N IGZ R 4R

BRI DR A A% P R ER P B A R B 5 4 7 Python Bt Py B ™ 2 88 I R I S YRR B
MSC L AR MR N EAE T T e BN R

WL Py_ALWAYS_INLINE FRiC B R B0 BB S ZO 22 PhRE (B an s T38m A& o Xk
AR 43 AT R AT S LI 5 LU e 3 SR

2R Python /@ FEIAEA M ENY (RIE LT Py _DEBUG %), WPy ALWAYS_INLINE b AEALA
#1.

EAMHE R EGR M B miHe .

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

Added in version 3.11.

Py_CHARMASK (c)

ZROAH [-128, 127] B [0, 2551 I WA FAF BRI . X ANEHF ¢ il unsigned char
R,

Py_DEPRECATED (version)
FEHFEM . R DA ETEA 5 2 PR -
R

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

TE 3.8 A B AEAR B i T MSVC L H,
Py_GETENV (s)
5 getenv(s) K, HE2WRMN@MmLASITHE AT -E WK [F NULL (& WPyConfig.

use_environment),
Py_MAX (X,y)
B x My 2R (E.
Added in version 3.3.
Py_MEMBER_SIZE (type, member)
R EIE5HE (type) member IR/, PAFHTRIR
Added in version 3.6.
Py _MIN(X,y)
R x Fy 2o ME.
Added in version 3.3.

Py_NO_INLINE

A NI R B, Eamd C AR T RE NS H LTO+PGO 4k it (1
bpo-33720).

I

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

Added in version 3.11.

1.3. FHNE 5


https://bugs.python.org/issue?@action=redirect&bpo=33720
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Py_STRINGIFY (x)
¥ x o C 455, A0 Py_STRINGIFY (123) iR\ "123",
Added in version 3.4.

Py_UNREACHABLE ()

KT AFEARA — it EICE AR AR AS B AR - Bilan, 24— switch iB4)H Brg n] RE A (EHD
B case THER T, MATRHHTE default: FAH . UIRIEFEIEE ML E L — assert (0)
8¢ abort () P& AR LA .

e release BT, WAAHE NP S8 00 AL URD, 800 1 R T 135 (LRGS0, 45 GCC ) release
B, ZZEMHH __builtin_unreachable () SE¥.

Py_UNREACHABLE () f—PHERRA A ALk, (HAIK A I _Py_NO_RETURN B 5.

WR ARG AN KT RE R IEH RS, EERRIE ORI PARIE, SRR %%, flin, RN
AT, B — R R I AURE B, s, mirfanRit S e E . Rk
PR S, MR Py_FatalError() .

Added in version 3.7.

Py_UNUSED (arg)
T R e B R G B 2 8, AN BR g A% % 5. Bl A0 int func(int a, int

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

PyDoc_STRVAR (name, Str)
%ﬁ%—ﬁ\ﬂ%ﬁﬂﬁ?ﬁ% I, 2N name A8 & . QIEARASFISCRY P47 B — 2 A 2 Python, 1%
.
W PEP 7 firik, i pyDoc STRVARAER SR FEAFER, PASCHREAFISURY 45 52— #4 8 Python (1)1
o

vk

-

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

static PyMethodDef deque_methods[] = {
VA
{"pop", (PyCFunction)deque_pop, METH_NOARGS, pop_doc},
VAR

}

PyDoc_STR (str)
L EW TR A G — D SO AT, B0 Y SR FA R R I, A — AR
W PEP 7 firik, [if]pyDoc STRH§ERYFATE, PASCREAFI SO 47— A 2 Python HYHE L.
Rl

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

}i

6 Chapter 1. #}i
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1.4 5. ERFSIATHE

Z ¥ Python/C API (¥R — DB Z NS EVA K —> Pyobject* RAER A, XFRELZ 8 ML R
Python % 4 1 A3 WA B X i 4541 . B T i Python X 42 2 U 7E A £ 801 I R #6545 Python i 2 F A [H]
b (BN, WROE. fERSEN A S50e s %) , BRI R C RABRFR BN RERW. LT
JiiA Python Xf RERAFAE T Herf: ARATIEI—ARANPyobject [ H s SR &, HEER AN
PyObject* WIfgE A8 . ME—MIBIANE type X5 PEAX PP GOKIEARERRERL, FrPAEA Tl EARE S
WPy TypeObject X4,

Jirfr Python Xt 5¢ (L% Python #&4k) #8AT—A> type Fl—> reference count . XIS E € RAT 2T
X5 (BIARER . 5RO P E ek AL, A types HHFIAR ) o XFF RS ARB RN R AL, #A — K
KEARX R RT LR i, 24 (HAY) a Prigfyxi e Python F1J3KIf PyList_Check (a) NE.,

1.4.1 S|HVHE

SR B A SR OB TN AR/ NEA BRIK (OF BAA R RIS ™ ) EaitEa L2/
[ (5 X — X2 4T T strong reference, XEeH Al DL — A4, AR 4 (8i#5S) C AR,
A C BB AR R . YA R G strong reference BERERLET (RIHS A /), %
TGS BEE AL . WRZS A S MR 5, W SREIGX L5 o QR W AT 2 15|
A, X Gt A A RE RGOS 0T, AR . (FE X L5 27 TRl AR 5 | AR s i A g e
IS/ v N = )

S5 AHEUE R 2 B A TEAE . BRI EE R M Py_INCREF () ERIRBOS R AHSI A (BIiL5]
WEON—), WPy _DECREF () Z2KFEiE A (RIESIHTEE—) . Py_DECREF () %L incref 724 7%
8%, AL USRG2I . Bl e — R, B afERs
FRBEER R . MR R R ARG A, a3, W E T R B RS & TR O 4 4 i o
MEGIH, HFPITrRN MR B E. SITERSEER L HTFRES EmnRE L4 5%
PNAE AN [F N E BB [R] (B sizeof (Py_ssize_t) >= sizeof (void*)). L, 51T
) 18— T BRI R4

LA L BN L B 1R 100 GBI SRl A8 B A strong reference (BIMEING HTIED . BHE BB, AR R4
XPGRINXEGAT | TRBO N —, 100 2428 BT HAR A 5 | T RO 8— Ak, MR O A HAR
. FrAs a5 B BRI o BN S TR0 ME— R R A A SRS R % Gt nl AR Ik
RPN R BEHATHGE 2 A — N R A5 -5 FANTHZE FINAAAE, aBOA 20 Bl R —
ASHristrong reference (RISEHIGIATIED . HELG HTTHOE I E—Fh E 2F DU RAE N SR L 2825 1 A
Berpi C BRI I L8 R ECLAE Python gl T 5 P AL 2 PRAaEAE T AW RS S — 51

SR, — AN DLIRIRE BH-2 M B 26 4R BO G2 HAE A RBUH 5 | FH 1S D0 R R AR B — B a] . A o e fE ]
BEXETC R M H R R R Bizxt 42, BEROX A5, H T el 0Bl YR . BEIEWGRAE T B LI E N
T 84 A E AT ) Python AR RAMGX - A — KRG AZ v TN Py _DECREF () FilalE| A,
A M) LPAT AT 45V EE A TEAE S -

LA PIME R IR A MR Z BEE (ZFRPA PyObject_, PyNumber_, PySequence_ B PyMapping_ Jf3k
IR ) o 3 BB AR N2 R HGR 8] (X R B — N i strong reference (B INE | FHTED . X iF5 08 H &4 5¢
ARG R 2 JG I Py _DECREF () 5 X PMBOE AR B AE > M H 2%

14. &, %EBF03| Bt 7
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S AT

Python/C API "1 R 51 T RUR -2 518 B A SORMRE . T RUE XRS5, MAENE %A
BRI ENRESHHILE). “WaE N9 BEWE YR Z%E T Zi#E L # i Py_DECREF.,
Fr G AR AR, X E B2 0% 5 T A B A HE A F5-75 BB i s 38 i Py_DECREF ()
WPy _XDECREF () RIgARENE - SUB RSB IX N T GEE RS HIHH ) . 24— ARECR51 1 B
BRI, WFRRE USR] #0951 . MRFERIrE R, WFREE 2 X5 H . X
F-borrowed reference AT FATAT B AMRAE

FASH, 48 7 R A— XGRS I, FAAEPIRTRE : R G0 T — RGN, S0 A 6
W g70 3 AR LR — B AT, RS BEEIAZG N, MARKEA TN B f 5HE.

RAE R GTIG I BAEENGISINEPyList_SetItem () MPyTuple_SetItem(), BEfI&EIH}
SHMBIH (EARRSHIIER TTHSEINE! ) o XL R BRI 2 57 s | 2 B e B a0 @i 4
FRIAFETCH SN H A — AW RG] Bitn, BlEC4 (1, 2, "three") BYURLE R K AT DA IXFERY
(BB RN IRAL B NI & B R RIS w5 ) -

PyObject *t;

3);

t, 0, PyLong_FromLong(lL));

t, 1, PyLong_FromLong(2L));

t, 2, PyUnicode_FromString("three"));

t = PyTuple_New
PyTuple_SetItem
PyTuple_SetItem
PyTuple_SetItem

EXHL, PyLong FromLong () iR T —ANE5 | I e Bt Py Tuple SetTtem () FFETHL. 44RAH
BLARSEA F— XS 5 | AR e BT, SRR A B S | K BRI Bl Py INCREF () SRINEL
—A51

i $& — &, PyTuple_SetItem() & & & JL4 % H W & — 77 X; PySequence_setItem()
Mpyobject_setTtem() IEHIXFEMA R o4 @A TR AL., IRV Y HHR 5 O A8 R oo il
M PyTuple SetItem().

EMTIHL NIRRT A PyList_New () flPyList_SetItem() RE.

IR, FESEE, AR 6 X 2@ A e el sl R Iy sl A — PR Ery_Builavalue ()
LA C EDRBIE R SR AXTR , di— > 4 X4 R0 B, B m- > AR Henr DA R 1 69
R GELnFTHBaN)

PyObject *tuple, *list;

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

TEM & H i Pyobject_set Ttem () SRR R WAMGEAZ AMATIA, A S LSRR AL RS
WAL FEXAPGOL T, EATES T A M, ROAVRA R 785 I FE MR85
(LB ) o B, XA RECRIIR (SLhr LRI FS]) A 2 BB 24 H

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

Py_ssize_t i, nj;

n = PyObject_Length (target) ;
if (n < 0)
return -1;

for (i = 0; i < n; i++) {
PyObject *index = PyLong_FromSsize_t (i);
if (!index)

(B30

8 Chapter 1. #}i
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(B LE10)
return -1;
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;
return -1;
s
Py_DECREF (index) ;
I3
return 0;

}

X B RGR [EME R TS DU A AR ] SRR 1) R 22 B B i3 — A5 A S S ARXZ 5 | BT A B4R, H
V2R =45 1B BB 2 ARSI R T A A AR FEVF 2 OLR, 3R [l 6 G2 i g1 7
Y, MARTS RIS R R ME—5 | . L, SRR S5I @ %, pyobject _GetItem()
MpySequence_GetItem(), FfEgRBI—ANFETI T (R BCHZT NG %) .

AT TR AR TR R A R R [ 51 R T AR B R eR R - TR (B
R PRBI T R R & Rk I, WERARME PyList_GetItem () M—AFIERHIILH
HA LI HFIH - HRURARME ] PySequence_Get Item () (EMUFHEZEEMIFNSE) KFE—1
SIZARBUARER 25 H ARSI — 0 BT [ R R 51 -

T2 LA B gR S — R BCRITT A B ES FE R AR AR PyList_GetItem(),

MA— Bl fPysequence_GetItem(),

long

sum_list (PyObject *list)

{
Py_ssize_t i, n;
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);
&R
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(#z E70)
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 */
return -1;
total += wvalue;
}
else {
Py_DECREF (item); /* Discard reference ownership */
}
}

return total;

1.4.2 #&

1t Python/C APT Fp-ffy it B A (4 1) HA i AR D K25 R 81 C RN int, long, double il char*
5o A LSRG RIRBE AT S AR I L 14 R RS A RN — A, i — A4
e ST AR SO (EL X SE A5 IR 5 B E AT TR R O — i

type Py_ssize_t

& T 145 ABL —/Mififs sizeof (Py_ssize_t) == sizeof (size_t) WBRSEFLEH, C99 %
A ELHSE SRR AR PY (size_t )2—DTEAFSHEEAL ). 15251 PEP 353 TR . PY_SSIZE_T_MAX
WPy _ssize t RERRIEHIHE.

1.5 &%

Python T 51 A 75 AL PR & TR B A TR R v RICIRI e 2 Al i i, RNE b gy il
MR, RIEHE, BRI MIRIATHG RS, AR R E N4 P A RS [l )

SR, X C R bR, ARG A S 2 AT . Python/C APT Wi i A s BCER T PAG | 53, ok
TEAE R B SR P 0 AN R —BORUE, U— BRI R, ESRE-RE, ZFENIA
ARG, FFR B — RS . WERBCA LG AMY SCRY , 3X AR50 NULL = -1, FHARIBGR T8
BRI 28, A DR KR IR o] — R EARES R, HAP RE R R AR s BaeA BN d i
T:Eﬁéiz%iﬁﬁfmﬁﬂ@ﬁ@ﬁ, HHREMPyErr_Occurred () RiATRAMAI . X LLBISHE 2 S
HIC AR .

SHARS RIS N LRI P 4E ) GRS TAE A TCLAR W B i &R ) . — DR At
EWRIRGSZ — RWEAERE, B RAEE. BBPyErr_occurred () W DABEHIRIGE BOIRES: 45
R A E R M AR SR R B R 5 A, A A SR AR [0 NULL. 45 24 R E0RT DA S
WA PyErr_setstring () @EEIN OSENSEEMN) BESFIRSWEE, MpPyErr _Clear ()
Al PAE R RS

SEREI RS = AXE G4 (BN AR AT LAC NULL): #2620, RN AYRR(E, PAKIRIIE . X eet
ZE L5 Python ' sys.exc_info () WIFRMIE; SR, ENFFAZ—HER: Python XI5z Python
try.. except iFHFTALBIN G — 5%, M C RS FARS AR Wi AF| C A B2 [0
ﬁﬁffﬁﬁﬁﬁﬁﬂiﬂj Python “FH7 il REAR 1 T FAFRIS, FFEH S TR HFER & sys. exc_info ()
£ AL]\o
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W ¥E A A Python 1.5 JF4R, M Python (US55 RS B9 Bk iy . AR 22 4 i 07 2 M s AL sys
exc_info (), ‘EFfik[a] Python fUR I /» AR HOARAS . BUAN, X PR I S RS i 77 s SRR & 1
AR PRI AR E 57 3 14 R RS PR AT S AR S RS DA DR B HCR 5 B0 5 R A o R 1 S Ak P
Al — A EEARRIC A R o 1 IEAEAL PR S P A 8 DL %5 il s/ 1 A [ 98] ey e ot e 5
FRR RV AEAEA R RR 2R R Ay K

YER— LA B, — A8 F 55— SR RIOR P73 AT 55 1) R 5N 4 A A 0l L B IR B 55 | & T e, IFAE
SRS ERSEBA TR . BN Y EF A TG A, R E—MHRR R, (BB
TR BEET 5 - I EENE RS, 5 RE IR YR F A EEE R .

LT sum_sequence () Rl AR T8 HRFHAL 38 2O AT BRI 1o AT A9 K A TR AR A N B
IR TT ZE A AEM S . iR Gl R EURR T — 2 R B E . B9, 0 TR Python [
ZUGIRESE, FRATER TS50 1) Python 4415

def incr_item(dict, key):
try:
item = dict [key]
except KeyError:
item = 0
dict[key] = item + 1

I N I N RE SR G C AR :

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 (0OL) ;
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 */

B0
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(B LE10)
/* 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 */

}

XA FAET CEF R goto WA — AR BN AT A A D B U T o il fE
M PyErr_ExceptionMatches () fMlPyErr_Clear () RACHEENRTH, PAKUMA{#EH Py XDECREF ()
SRACFENTHE A NULL (I EASIH GEBEAMRTE "X Py _DECREF () #Ei8%] NULL 5] iP5 £ it ) . 2
() — p e T R B A5 DRI A B EAT IR0 NULL A BERFEIEM s Jeiih, Uik et By v i
ek =1 (R I H UG TE R LA TR ) Ja A S 5 R )

1.6 #& A Python

HUA Python ERES IR AT (RN TH RS E M &) A HEHLOH — I ZHE S 2 EMHh, WHEEA
ERRAA. RS RZEIN R A TERE S IR e 2 5 A RER O -

BEARMYIG R BORPy_Tnitialize (), WERECRHHIMGAT MBRIHE, HOIEEABIR builtins,
_main__ Fll sys. ELRFHHAEPEEREE (sys.path).

Py Initialize () AEEEH” HMASEIIER (sys.argv). WIRFEERZHATH Python LRSI 5
WP EPyConfig. argv I HREREPyConfig. parse_argv: Z:JLPython #7145 1LHL E,

HERZEARSG . (Fr5l/2 Unix il Windows, EIRFEANTT LA FTARR), Py _Initialize () ¥EAREXARIE
Python fFRRFERS AT PAT SCHR I 07 B 1 e (A D SR T B R 4%, JF 52 Python JE T #EAHXTT Python fi#RE
BRI PAT SO B O 3R R, BT shell fy 8 R IR GREEAE R PATH) FIREIZ A
python [{ R AT SCEIIFEAL H k&4 8 1ib/pythonX. ¥ i H k.

ZEB K Vt, U Python W] AT ST /usr/local/bin/python, BRHMREENT /usr/local/lib/
pythonX.Y. (Ebs L, XMFREMEREECY “BLHR” (18, S7EX4J0HFE PATH H# 3|48 python [
PIRATSCAFTE B o) P AT ATEL A 5 A28 B PY THONHOME , Bl 1% & PYTHONPATH fEAMER 22
RITEABINY H Sk 518 -

AN AR LB EE Py _Initialize () Z Al Py_SetProgramName (file) 3 pi74s 8
RIRF. 1B R PYTHONHOME {38k 2 78 55 M 3¢ #9f H PYTHONPATH SR &9 i A BIARME AR 2 Bl 75
PSR R R AR E B © ¥ Py_GetPath (), Py_GetPrefix (), Py_GetExecPrefix ()
Py GetProgramFullPath () 553 (GXELREIYFE Modules/getpath.c FIEY).

A}, I FFEX Python #E47 “ IR A6 . BN, I AR vl fe AR B B0 e 8 (R Py _Initialize ()5
N AR P XT Python 1 i £ 28 58 T A5 BRI Python Jir 23 L AT« X BT AR Py_FinalizeEx ()
RSZHL. W4T Python AT EWIIRALIRS M Py _TsInitialized () BRBCRHR M EAE . 74 53X 2L o )
WG BHEZ G hA . EHEEPy_FinalizeEx () TR i Python R BT/ BLHY AT,
BN f 4 RASHL A A B AT H BT AS SR -
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1.7 iEifa@

Python R PARfFH7 HE 28 720 2513 LAJE I GHERE SR A JRBCR I BUIME & . XL A S 45 s T KR BT
BB ENTEOARBUE -

AR IR 4 7 BE 51 R DL Python JEAURI MUK A Py Misc/SpecialBuilds. txt, W JHHYMEIA X
FRBERT TR, WIS TS, S0 ERREAR ORI R R Z R RE AT 54 . A BIRIAR AR R K
x it hiliopInL pe

Py_DEBUG
TEE LT Py_DEBUG ZIWIEIL N gmis iR 15 77 A2 38 % T FRIY) Python P i{#4 @M . Py_DEBUG 7£ Unix Zi

JR I S -—with-pydebug | . /configure iy &G M. B WA PAE LR Python % &1
_DEBUG ZHKJH M. 24 Py_DEBUG fE Unix S E IS, Ziidds i ALRF s

B TSGR RS RO, B S IATRIIMEA, 15217 Python Debug Build,

X Py_TRACE_REFS ¥ 2 HE|HBE: (0 configure —-with-trace-refs # ). HBE LTI
W, FRESEREAPyOobject RSN EINEBORYE— MG SRR W IEER RS 36 . P40 il S 259k
BE. FEREE, FrABANS ] HRETE k. (FE B R R s TR 2% m"—JZEﬁﬁE) .

HRELZAE L, ES 5 Python JFALAL ) Misc/SpecialBuilds.txt .
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CHAPTER 2

C APl fyfa e

ERARS A SCRI U], Python ) C APLKFRE(G PEP 387 Jrliik i1 [a] T ARATRMS . W B AR A # 2 IS
Gy GEE A B new APT) o BUAEBUA APLsR2 [ APL R STEF ISR 2 5 s F i 5 H i)
AN A KA

CPython {7 L J¥ —EHIHE L1 (ABD) TUABSMORA By LA T (L DMRRT P AR T, B0
FICF G045 i) . [HIE, £P4 Python 3.10.0 ZiFAYRFDAHE I T 3108, K2R, {HAFT 3.9 il
3.0 WU

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

o LI APL, BoAEZ NIRBRARBIRFF A . 28 L TPy LIMITED_APT I, FHARXDTHELM
Python.h XAMATF .

ROEEREAE T SO E R iE

WA N RIKH AN FR, W _Py_InternalState, JZnJAEAZE MM 2 $L 32 A0 AN T 2 AR T
AR ALAT APL. UISRARTR B X RN APL, 355 EHRAR CPython JFA AT BA SRSHE VR M 3 SHR I A A
API,

2.1 7825 C API

LA # 7K H PyUnstable HIZEY APL#RREXTSMATT CPython (Y SCERANY, F Rl REANINFE 2 RIE U2
JAR P R A AR (BIANA 3.9 1) 3.10) o HR, EASAEMBEIE AR A (FlanA 3.10.0 # 3.10.1).

Bl LTI, RE%H T RIS
{5t AP 51 H 55 2R EE CPython JT A UEREF AL SR AN B ) KIE Y B AL
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2.2 MRAEFZ#HEEOMIRER

AT I, ASCRIRPNE T ¥, (H3Z2R APLAIESE ABIXT T AP A I VARRBE A H4AR R 4 7 6 dnie
AJ) Python %5

2.2.1 ZFR C API

Python 3.2 5| AT % IR API, ‘Ej Python [ C AP J—/>14t, HAEAIAZER APL 4 Jnl DA— 4 BIE T
Z A~ Python fiftA4%. 2R API [N A 4o F Ao

Py LIMITED_API
HAEFFE Python . h Z I SLX A AERE R AZ B APT, 552 i APT [ HiU AR .

$f Py_LIMITED_API & SUH SR AT SZERRY F Ik Python JRA W) PY_VERSION_HEX H{H. ¥
P IO B 2w BT A T %8 E AR IF LRI r Python 3 & Affi, I ] F Bz iR A R 1IE TS AW
ZH AP,

ANEFEAH PY_VERSION_HEX %, M &gt — i/ NARERCA (%1 0x030A0000 K Python
3.10) PAFEFEfE IR A1) Python A HEAT 45 136 I PR IS AE -

YRR DA Py_LIMITED_APTI E XN 3. HAR 5 0x03020000 #H[A (B[ Python 3.2, 5| A3ZFR API
FIRAS )

2.2.2 135 ABI

S jE F AR, Python #2431 T—/> 4452 ABI: RFREES Python 3.x A LRFEH AN —4HAF5 .
Fase ABLSTE 2 % AP RXEINATFIIRTS , (RIS HAMAFS B0, AR IHR AR 32 i APL T 55 1) pR 4K
#E Windows -, i A2 ABL A4 R M4 PeHEH B python3. d11 AR L @I L python39.d11,

TEHLEF-5 F, Python YA AL FRHA abi3 IRERILZE T (P14 mymodule.abi3. so), B
ALREXFERY R B AHRARE ABL fiUHJ7 ((CHATE T HR) SR L, flan, BT 3.10+ 2R
APT G4 FEAN AT 2221 HUAIRAR AN Python .

T ABL H R BT AT R ECHR 2 /52 Python S 2 A eR AP AE , AU N S X BAFENTR ATEA (i
I C FALPRES AT = T

2.2.3 %R API g1k RS F04AE

ZFR API i) H A5 2 A4 AR 523 C APL W] AR 4514, (RGBS A HEfE ERyii gk,

BN, BARPyList_GetItem() @] W), (HHE “RNLEN)” FRAPyList _GET_ITEM() WLEAn] .
XA B AT B S L IR SR W] AR AR & SR A 91 2 S SE B Y .

TEARE X Py_LIMITED_API fEHL T, Hudk C API pRHCR H 22k AT N BB - e . ¢ X Py_LIMITED_API
SEEXAERNEE, AL TT Python FUERZE M RE EVE, (B4 W RERRALIEEBE .

WM Py_LIMITED_API & X, AILAMEFIRALRA ABL R 4mi% 2R APL B AT RE . X REHR T
TEFIRY. Python A FirERE, (HHRFRR e 2. T Py_LIMITED_APT JEfT4id R r=tE — Nl e A
LIEY AT B G5 ey E-man, £ RIRE A7) Python FUAS ) il & 7 6 .
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2.2.4 ZPR APl 7R

WM ] py_LIMITED_APT #4748 1% & ik 58 & 4% iF 18 15 fiE 0% 3 &2 'R APl 8(i%2 © ABI,
Py_LIMITED_API (AU s, H— APLiSGFEHAMR 2, finE 55

Py_LIMITED_APT AAREALBER— AR M AE R AR Python A H IR SRR A% Bildn, % &
—MEZ NULL AER SRR AL, £ Python 3.9 1, NULL BUAE S —NERAIT N, (HAE Python 3.8 1, 1%
SRR OE M, S8 NULL 5 HBURS . RS Ebd 1 T 45 A 7B

T AN Y4 5 E LT Py_LIMITED_APT Hf FLSbaEM (R B H Bl AN S8k, BIEEENT22 R AP f)—i

e

X LSRN, BATE BN EE SRR PR Python /NSUASS KM — R, H ek T AR AR
HIFE .

T AT B WA BT A AP B9 4 3 SCRY DA & 2 5 B aCUFR W o 2 R APL i — 34>, Bl LT
Py LIMITED_API, R AFHILERESH THEARIERN (HEEERENEFIBELEY) HEE
k.

HEEEZR APL I AR EFE M) 7E Python 3.8 " Py_LIMITED_API 4Rk JREWE LY EAETE
Python 3.12 Fiz#4T, (HEHA—EREH Python 3.12 %if. Frili, fEfaE ABLEEBEENIFN T, W02
PR API W] RES 45 57 I 0L I .

2.3 FEMERE

ABI HYREMEA (U T Python,  BUHRT B B0 4 136405 . MIRZ R MG aeb 45 . X T4 ABI Y H AR
Kyl , XEEAFTE L T A CFE7. ENTEESHBT OS RAUHAL P24

WRAE RS & -6 LA Python fRASER AR IR Fa € ABI 1) 7 20 2 B3~ Python 73 & 5 IIFAT. K
H python.org PAKIFLEE =43 KR Windows 1 macOS A1 AR AT X FlF I «

2.4 ZFR API AT

H Al (R AP LG T X LE T

* PY VECTORCALL_ARGUMENTS_OFFSET
e PyAlter Check ()

* PyArg Parse ()

e PyArg ParseTuple ()

* PyArg ParseTupleAndKeywords ()

e PyArg UnpackTuple ()

* PyArg VaParse ()

* PyArg VaParseTupleAndKeywords ()
e PyArg ValidateKeywordArguments ()
* PyBaseObject_Type

e PyBool_FromLong ()

* PyBool_Type
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PyBuffer FillContiguousStrides ()

PyBuffer FillInfo()
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 ()

18
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PyCFunction_New ()
PyCFunction_NewEx ()
PyCFunction_Type
PyCMethod_ New ()
PyCallIter_New()

PyCalllIter Type
PyCallable_Check ()
PyCapsule_Destructor
PyCapsule_GetContext ()
PyCapsule_GetDestructor ()
PyCapsule_ GetName ()
PyCapsule_GetPointer ()
PyCapsule_Import ()
PyCapsule_IsValid()
PyCapsule_New ()
PyCapsule_SetContext ()
PyCapsule_SetDestructor ()
PyCapsule_SetName ()
PyCapsule_SetPointer()
PyCapsule_Type
PyClassMethodDescr_Type
PyCodec_BackslashReplaceErrors ()
PyCodec_Decode ()
PyCodec_Decoder ()
PyCodec_Encode ()
PyCodec_Encoder ()
PyCodec_IgnoreErrors ()
PyCodec_IncrementalDecoder ()
PyCodec_IncrementalEncoder ()
PyCodec_KnownEncoding ()
PyCodec_LookupError ()
PyCodec_NameReplaceErrors ()
PyCodec_Register()
PyCodec_RegisterError ()
PyCodec_ReplaceErrors ()

PyCodec_StreamReader ()

24.
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e PyCodec_StreamWriter ()

e PyCodec_StrictErrors()

e PyCodec_Unregister ()

* PyCodec_XMLCharRefReplaceErrors ()
* PyComplex_FromDoubles ()
* PyComplex_ImagAsDouble ()
* PyComplex_ RealAsDouble ()
* PyComplex_Type

* PyDescr_NewClassMethod()
* PyDescr_NewGetSet ()

* PyDescr_NewMember ()

* PyDescr_NewMethod ()

e PyDictItems_Type

e PyDictIterItem Type

e PyDictIterKey_Type

e PyDictIterValue_Type

e PyDictKeys_Type

* PyDictProxy_New ()

e PyDictProxy_Type

e PyDictRevIterItem_Type

e PyDictRevIterKey_Type

e PyDictRevIterValue_Type
e PyDictValues_Type

* PyDict_Clear ()

e PyDict_Contains ()

e PyDict_Copy ()

e PyDict_DelItem()

e PyDict_DelItemString()

e PyDict_GetItem()

e PyDict_GetItemString/()

e PyDict_GetItemWithError ()
e PyDict_Items ()

e PyDict_Keys ()

e PyDict_Merge ()

e PyDict_MergeFromSeqgZ ()

* PyDict_New ()
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PyDict_Next ()
PyDict_SetItem()
PyDict_SetItemString()
PyDict_Size ()

PyDict_Type

PyDict_Update ()
PyDict_Values ()
PyEllipsis_Type
PyEnum_Type

PyErr BadArgument ()

PyErr BadInternalCall ()
PyErr CheckSignals ()
PyErr_Clear ()

PyErr Display ()

PyErr DisplayException ()
PyErr ExceptionMatches ()
PyErr_Fetch ()

PyErr Format ()

PyErr_ FormatV ()

PyErr_ GetExcInfo ()
PyErr_GetHandledException ()
PyErr_ GetRaisedException ()
PyErr GivenExceptionMatches ()
PyErr_NewException ()
PyErr._NewExceptionWithDoc ()
PyErr_NoMemory ()

PyErr NormalizeException ()
PyErr._Occurred()
PyErr_Print ()
PyErr_PrintEx()
PyErr_ProgramText ()

PyErr ResourceWarning ()
PyErr_Restore ()

PyErr SetExcFromWindowsErr ()
PyErr_SetExcFromWindowsErrWithFilename ()

PyErr_ SetExcFromWindowsErrWithFilenameObject ()

24.
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* PyErr SetExcFromWindowsErrWithFilenameObjects ()
* PyErr SetExcInfo()

* PyErr SetFromErrno ()

* PyErr SetFromErrnoWithFilename ()

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

e PyErr SetFromWindowsErrWithFilename ()
s PyErr_SetHandledException ()

* PyErr SetImportError ()

* PyErr SetImportErrorSubclass /()

s PyErr SetInterrupt ()

* PyErr SetInterruptEx ()

* PyErr SetNone ()

e PyErr SetObject ()

e PyErr_ SetRaisedException ()

* PyErr SetString()

e PyErr SyntaxLocation ()

e PyErr SyntaxLocationEx ()

* PyErr WarnEx ()

* PyErr WarnExplicit ()

* PyErr WarnFormat ()

* PyErr WriteUnraisable ()

e PyEval_AcquireLock ()

e PyEval_AcquireThread/()

e PyEval_CallFunction ()

* PyEval_CallMethod()

e PyEval_CallObjectWithKeywords ()

e PyEval_EvalCode ()

e PyEval_FEvalCodeEx ()

* PyEval EvalFrame ()

* PyEval_EvalFrameEx ()

e PyEval_GetBuiltins ()

* PyEval_ GetFrame ()

* PyEval GetFuncDesc ()

* PyEval_GetFuncName ()
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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
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_TImportError
PyExc_ImportWarning

PyExc_IndentationError

24.
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e PyExc_IndexError

* PyExc_InterruptedError

* PyExc_IsADirectoryError

e PyExc_KeyError

* PyExc_KeyboardInterrupt

* PyExc_LookupError

e PyExc_MemoryError

e PyExc_ModuleNotFoundError
¢ PyExc_NameError

* PyExc_NotADirectoryError
¢ PyExc_NotImplementedError
e PyExc_OSError

e PyExc_OverflowError

* PyExc_PendingDeprecationWarning
e PyExc_PermissionError

* PyExc_ProcessLookupError
* PyExc_RecursionError

* PyExc_ReferenceError

e PyExc_ResourceWarning

* PyExc_RuntimeError

* PyExc_RuntimeWarning

e PyExc_StopAsynclteration
* PyExc_StopIlteration

e PyExc_SyntaxError

e PyExc_SyntaxWarning

¢ PyExc_SystemError

* PyExc_SystemExit

* PyExc_TabError

* PyExc_TimeoutError

¢ PyExc_TypeError

e PyExc_UnboundLocalError

* PyExc_UnicodeDecodeError
e PyExc_UnicodeEncodeError
* PyExc_UnicodeError

* PyExc_UnicodeTranslateError

e PyExc_UnicodeWarning
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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 ()
PyFloat_GetMax ()
PyFloat_GetMin ()
PyFloat_Type
PyFrameObject
PyFrame_GetCode ()
PyFrame_GetLineNumber ()
PyFrozenSet_New ()
PyFrozenSet_Type
PyGC_Collect ()
PyGC_Disable ()
PyGC_Enable ()
PyGC_IsEnabled()

PyGILState_Ensure ()
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e PyGILState_GetThisThreadState ()
* PyGILState_Release ()

e PyGILState_ STATE

* PyGetSetDef

* PyGetSetDescr_Type

e PyImport_AddModule ()

* PyImport_AddModuleObject ()

e PyImport_AppendInittab ()

* PyImport_ExecCodeModule ()

* PyImport_ExecCodeModuleEx ()

e PyImport_ExecCodeModuleObject ()
* PyImport_ExecCodeModuleWithPathnames ()
e PyImport_GetImporter ()

e PyImport_GetMagicNumber ()

e PyImport_GetMagicTaqg ()

e PyImport_GetModule ()

* PyImport_GetModuleDict ()

* PyImport_Import ()

e PyImport_ImportFrozenModule ()

¢ PyImport_ImportFrozenModuleObject ()
e PyImport_ImportModule ()

e PyImport_ImportModuleLevel ()

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

* PyIndex_Check ()

* PyInterpreterState

* PyInterpreterState_Clear/()

* PyInterpreterState_Delete()

* PyInterpreterState_Get ()

* PyInterpreterState_GetDict ()

* PyInterpreterState_GetID()

* PyInterpreterState_New ()

e PyIter_Check/()

e PyIter_ Next ()

e PyIter Send()
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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
PyLongRangelIter_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 ()
PyLong_FromLong ()
PyLong_FromLongLong ()
PyLong FromSize_ t ()
PyLong_FromSsize_t ()
PyLong_ FromString()

PyLong_ FromUnsignedLong ()

PyLong_FromUnsignedLongLong ()
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* PyLong_FromVoidPtr ()

* PyLong_GetInfo ()

* PyLong_ Type

e PyMap_Type

* PyMapping_Check ()

* PyMapping_GetItemString()
* PyMapping HasKey ()

* PyMapping_HasKeyString()
* PyMapping_Items ()

¢ PyMapping_Keys ()

* PyMapping_ Length ()

* PyMapping_ SetItemString/()
* PyMapping_Size()

* PyMapping Values ()

* PyMem Calloc /()

e PyMem Free()

* PyMem Malloc ()

* PyMem Realloc()

* PyMemberDef

¢ PyMemberDescr_Type

* PyMember_GetOne ()

* PyMember_SetOne ()

e PyMemoryView_FromBuffer ()
¢ PyMemoryView_FromMemory ()
e PyMemoryView_ FromObject ()
* PyMemoryView_GetContiguous ()
* PyMemoryView_Type

* PyMethodDef

* PyMethodDescr_Type

* PyModuleDef

¢ PyModuleDef_Base

e PyModuleDef_ _Init ()

e PyModuleDef_Type

* PyModule_AddFunctions ()

* PyModule AddIntConstant ()

e PyModule_ AddObject ()
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e PyModule_ AddObjectRef ()

* PyModule_ AddStringConstant ()
* PyModule_ AddType ()

e PyModule_Createl ()

e PyModule_ ExecDef ()

e PyModule_FromDefAndSpec?2 ()

* PyModule_GetDef ()

e PyModule_GetDict ()

* PyModule_GetFilename ()

* PyModule_GetFilenameObject ()
* PyModule_GetName ()

e PyModule_GetNameObject ()

* PyModule_GetState ()

* PyModule_New ()

e PyModule_NewObject ()

e PyModule_SetDocString()

* PyModule_Type

* PyNumber_Absolute ()

* PyNumber_Add /()

* PyNumber_And ()

* PyNumber AsSsize_t ()

e PyNumber_Check ()

* PyNumber_Divmod ()

* PyNumber_Float ()

* PyNumber_FloorDivide ()

e PyNumber_InPlaceAdd()

* PyNumber_InPlaceAnd/()

* PyNumber_ InPlaceFloorDivide ()
e PyNumber_InPlaceLshift ()

* PyNumber_InPlaceMatrixMultiply ()
e PyNumber_InPlaceMultiply ()

* PyNumber_InPlaceOr ()

e PyNumber_InPlacePower ()

* PyNumber_InPlaceRemainder ()
* PyNumber_ InPlaceRshift ()

* PyNumber_ InPlaceSubtract ()
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PyNumber_InPlaceTrueDivide ()

PyNumber_InPlaceXor ()
PyNumber_Index ()
PyNumber_Invert ()
PyNumber_Long ()
PyNumber_Lshift ()
PyNumber MatrixMultiply ()
PyNumber_Multiply ()
PyNumber_Negative ()
PyNumber_Or ()

PyNumber_ Positive ()
PyNumber_Power ()
PyNumber_Remainder ()
PyNumber_ Rshift ()
PyNumber_Subtract ()
PyNumber_ ToBase ()
PyNumber_TrueDivide ()
PyNumber_Xor ()
PyOS_AfterFork ()
PyOS_AfterFork_Child()
PyOS_AfterFork_Parent ()
PyOS_BeforeFork ()
PyOS_CheckStack ()
PyOS_FSPath ()
PyOS_InputHook
PyOS_InterruptOccurred()
PyOS_double_to_string/()
PyOS_getsig()
PyOS_mystricmp ()
PyOS_mystrnicmp ()
PyOS_setsig()
PyOS_sighandler_t
PyOS_snprintf ()
Py0OS_string_to_double ()
PyOS_strtol ()

PyOS_strtoul ()
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PyOS_vsnprintf ()
PyObject
PyObject.ob_refcnt
PyObject.ob_type
PyObject_ASCII()
PyObject_AsCharBuffer()
PyObject_AsFileDescriptor ()
PyObject_AsReadBuffer ()
PyObject_AsWriteBuffer()
PyObject_Bytes ()
PyObject_Call ()

PyObject_CallFunction ()

PyObject_CallFunctionObjArgs ()

PyObject_CallMethod()
PyObject_CallMethodObjArgs ()
PyObject_CallNoArgs ()
PyObject_CallObject ()
PyObject_Calloc ()
PyObject_CheckBuffer()
PyObject_CheckReadBuffer ()
PyObject_CleariWeakRefs ()
PyObject_CopyData ()
PyObject_DelItem()
PyObject_DelltemString()
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 ()
PyObject_GenericSetAttr ()

PyObject_GenericSetDict ()
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e PyObject_GetAIter ()

* PyObject_GetAttr ()

e PyObject_GetAttrString()
e PyObject_GetBuffer()

* PyObject_GetItem()

* PyObject_GetIter ()

* PyObject_GetTypeData ()

* PyObject_HasAttr ()

e PyObject_HasAttrString()

e PyObject_Hash ()

* PyObject_HashNotImplemented ()

* PyObject_Init ()

* PyObject_InitVar()

* PyObject_IsInstance ()
e PyObject_IsSubclass ()
* PyObject_IsTrue ()

* PyObject_Length ()

* PyObject_Malloc()

* PyObject_Not ()

* PyObject_Realloc ()

* PyObject_Repr ()

* PyObject_RichCompare ()

e PyObject_RichCompareBool ()

* PyObject_SelflIter()

* PyObject_SetAttr ()

e PyObject_SetAttrString()
* PyObject_SetItem()

* PyObject_Size()

* PyObject_Str()

e PyObject_Type ()

* PyObject_Vectorcall ()

* PyObject_VectorcallMethod/()

e PyProperty_Type
¢ PyRangelIter_Type
¢ PyRange_Type

* PyReversed_Type
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PySeqgIter New ()
PySeqlter_Type
PySequence_Check ()
PySequence_Concat ()
PySequence_Contains ()
PySequence_Count ()
PySequence_DelItem()
PySequence_DelSlice ()
PySequence_Fast ()
PySequence_GetItem()
PySequence_GetSlice ()

PySequence_1In ()

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

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
PyTuplelter_Type

PyTuple_ GetItem()
PyTuple_GetSlice ()
PyTuple_New()

PyTuple Pack ()
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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 ()
PyType_GetTypeDataSize ()
PyType_IsSubtype ()
PyType_Modified()

PyType_Ready ()

PyType_Slot

PyType_Spec

PyType_Type
PyUnicodeDecodeError_Create()
PyUnicodeDecodeError_GetEncoding ()
PyUnicodeDecodeError_GetEnd ()
PyUnicodeDecodeError_GetObject ()
PyUnicodeDecodeError_GetReason ()
PyUnicodeDecodeError_GetStart ()
PyUnicodeDecodeError_SetEnd()
PyUnicodeDecodeError_SetReason ()
PyUnicodeDecodeError_SetStart ()
PyUnicodeEncodeError_GetEncoding ()
PyUnicodeEncodeError_GetEnd ()

PyUnicodeEncodeError_GetObject ()
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PyUnicodeEncodeError_GetReason ()
PyUnicodeEncodeError_GetStart ()
PyUnicodeEncodeError_SetEnd()
PyUnicodeEncodeError_SetReason ()
PyUnicodeEncodeError_SetStart ()
PyUnicodelIter_Type
PyUnicodeTranslateError_GetEnd/()
PyUnicodeTranslateError_GetObject ()
PyUnicodeTranslateError_GetReason ()
PyUnicodeTranslateError_ GetStart ()
PyUnicodeTranslateError_SetEnd()
PyUnicodeTranslateError_SetReason ()
PyUnicodeTranslateError_SetStart ()
PyUnicode_Append ()
PyUnicode_AppendAndDel ()
PyUnicode_AsASCIIString()
PyUnicode_AsCharmapString ()
PyUnicode_AsDecodedObject ()
PyUnicode_AsDecodedUnicode ()
PyUnicode_AsEncodedObject ()
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 ()
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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_DecodeUTFl6Stateful ()
PyUnicode_DecodeUTF32 ()
PyUnicode_DecodeUTF32Stateful ()
PyUnicode_DecodeUTF7 ()
PyUnicode_DecodeUTF7Stateful ()
PyUnicode_DecodeUTF8 ()
PyUnicode_DecodeUTF8Stateful ()
PyUnicode_DecodeUnicodeEscape ()
PyUnicode_EncodeCodePage ()
PyUnicode_EncodeFSDefault ()
PyUnicode_EncodeLocale ()
PyUnicode_FSConverter ()
PyUnicode_FSDecoder ()
PyUnicode_Find/()
PyUnicode_FindChar ()
PyUnicode_Format ()
PyUnicode_FromEncodedObject ()
PyUnicode_ FromFormat ()

PyUnicode_FromFormatV ()
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PyUnicode_FromObject ()
PyUnicode_FromOrdinal ()
PyUnicode_FromString()
PyUnicode_FromStringAndSize ()
PyUnicode_FromWideChar ()
PyUnicode_GetDefaultEncoding ()
PyUnicode_GetLength ()
PyUnicode_InternFromString/()
PyUnicode_InternInPlace ()
PyUnicode_IsIdentifier()
PyUnicode_dJoin ()
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
PyVarObject.ob_base
PyVarObject.ob_size
PyVectorcall_Call/()
PyVectorcall_ NARGS ()
PyWeakReference
PyWeakref_GetObject ()
PyWeakref_NewProxy ()
PyWeakref_NewRef ()
PyWrapperDescr_Type

PyWrapper_ New ()
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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_FEncodeLocale ()
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()
Py_GetProgramFullPath ()
Py GetProgramName ()

Py _GetPythonHome ()
Py_GetRecursionLimit ()
Py _GetVersion ()
Py_HasFileSystemDefaultEncoding

Py _IncRef ()
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* Py Initialize()

e Py _InitializeEx()

* Py Is()

* Py IsFalse()

* Py IsInitialized()
* Py _IsNone ()

e Py IsTrue ()

e Py LeaveRecursiveCall ()
* Py Main()

* Py _MakePendingCalls ()
* Py NewInterpreter()
* Py _NewRef ()

* Py ReprEnter ()

* Py ReprLeave ()

* Py SetPath()

* Py _SetProgramName ()
* Py _SetPythonHome ()
* Py_SetRecursionLimit ()
s Py UCS4

* Py _UNBLOCK_THREADS
* Py_UTF8Mode

e Py VaBuildValue ()

* Py _Version

* Py_XNewRef ()

e Py buffer

e Py_intptr_t

* Py _ssize_t

e Py_uintptr_t

* allocfunc

* binaryfunc

e descrgetfunc

* descrsetfunc

* destructor

* getattrfunc

* getattrofunc

* getbufferproc
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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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HEE% API

A FEAT I R ECRE R VPARPATHE SCOF B g2 o K SRt Python JEAUHY , (HEATTREAS SRV ARFE S48 45 1y 7 =X
SRR I T A
X R B A LA W AR 2 AR E BRI R SR RTE S, W MBI S5 APy _eval_input,
Py_file_input flPy_single_input. XSEFFSSERZEAMERTES I REBCRY M PATBERT .
B RX R B P A LA AT DA Z FILE JE S . A2/ VO AL B RR 5 e 41 AN R C ERY FILE
SEMIATT e B AHIR EAER M. (2/02) 75 Windows 1, ShZSEEEA0Y RSL A5 v RE 2 FH N [A] 1 2
B?%E“\H:‘u%%ﬂﬁi%iﬂﬁ FEff A X 2L PR N B Python 3247 B T8 FH A [R] A R BB I DL N A KF FILEY B
R EN].
int Py_Main (int argc, wchar_t **argv)
B THaE ABL SFRIFRIEMERESS I AT o« AT Python FRR 7 RF AT 5 AR . Frd by arge Fil argy
ES MW 2 5445 CRFH main () BMEITESHE CRIARIEH P ETE & KRGS R ) o — AN EERE
HRIESHINRTRESPEN (HSHIN R PP IR RN AR SEIE ) . R AR EEIR
(BT AE) MR EMER A 0, WA 5] A R E iR R m 1, 805 RIS FARER
FERAR) Python iy 47 MR M) 2.
VRIS 5 T — SO £ F R AL SystenExit, MBECHRLER 1, MR H R,
H¥pyConfig. inspect NEEEF:.
int Py_BytesMain (int argc, char **argv)
BT RUE ABL B 3.8 ide. KBl Py _Main () H argy B— L&A R AL
Added in version 3.8.

int PyRun_AnyFile (FILE *fp, const char *filename)
XRER R PyRun_AnyFileExFlags () WFEAIEED, K closeit & 0 Tk flags %k 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)
KRR R PyRun_AnyFileExFlags () WL, #f flags BB NULL,
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int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)
WA fp H5 1 — A KRB E AL B A (G B A B Unix O &) /9 SR, R
[BlPyRun_InteractiveLoop () M{HE, HNIREIPyRun_SimpleFile () W45H . filename £ il
YRGS (sys . get filesystemencoding () Kf#fS. HR filename ) NULL, MpK%(£
R "o VE NG . TR closeit N EAE, XS 7E PyRun_SimpleFileExFlags () 1% B2 i
TR

int PyRun_SimpleString (const char *command)

XX N W PyRun_SimpleStringFlags () WRALEE T, ¥PyCompilerFlags* SN
NULL,

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
WA flags Z4, fE __main_ BURPIAT Python JEAUM . AR _ main_ MIATELE, BERFRAIE. WK
DRI 0, ARG A RE MR -1, QR EAEHR, WS TLERGFEGER . T fags & XL, iF
Z R 3.
THEBART AT —MEHAMIA & T RAIA systenExit, MWERECHASRE -1, iR HIEE,
H3EpyConfig. inspect NEEEKF:.
int PyRun_SimpleFile (FILE *fp, const char *filename)
DARE R R PyRun_SimpleFileExFlags () WAL D, FF closeit >k O T4HF flags %A NULL,
int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
XZER R PyRun_SimpleFileExFlags () WRIALIREET, ¥ flags %A NULL,
int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)

FAUTF PyRun_SimpleStringFlags (), {H Python JEAUMSZEM fp BN A& — A WAF I AT ER
filename -S04, RS filesystem encoding and error handler AR . NS closeit N EAR, TS
YFE PyRun_SimpleFileExFlags () 1R [BZ Hi#E XM .

i 7 Windows |, fp 24 DA i HilAEFTH (B fopen (filename, "rb")). 7N, Python AJ
REJCYA IR AL BRAE ) LF 4745 AT IR B AR 4

int PyRun_InteractiveOne (FILE *fp, const char *filename)
X4 P PyRun_InteractiveOneFlags () BIfRALIRIZE D, $F flags % K NULL,

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
WA flags ZEOETOF AT R B 538 B BRAAH BRI SCHR I — %18 R) . B PRSI sys.psl f
sys.ps2 W~ filename Y1 [ filesystem encoding and error handler 3 ffRS .
WG PATISR ] O, QAR5 | K S MR -1, SCE AR A AT A 2 W3R M1k B /6K Python
L o KA1 errcode . h WFE U AT RIS . (1R errcode.h IR HE Python.h fifd
¥, AR T EL L A )

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
XRER R PyRun_InteractiveLoopFlags () MIfAMLIREE D, #F flags %k NULL.

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

BEBUF AT R B 53 B &M S BATE R B 2 538 EOF., PRS2 H sys.psl Ml sys.ps2 BY#E
TN filename Y4 il filesystem encoding and error handler SRS . 24T BOF BRI E] 0, BEE 24 2 Wt
g [l — A5

int (*PyOS_InputHook)(void)
B FHaE ABL A] DAREBCAFR I —NEASH int func (void) WKL, ZERECKTE Python FfFRERS 12
INAF BRI 2SR A8 Ry P A e AP RR  o aR IBME 9 20 . HE XN BT R SRR R Y
FURFHE RIS PEIRERD , 91 Python B Modules/_txinter.c FFCIISHE.

44 Chapter 3. thEE% API



The Python/C API, Z1THa4 3.12.3

1 3,12 WU KA AR o IR B RE R £ A0 25 T .

char *(*PyOS_ReadlineFunctionPointer)(FILE*, FILE*, const char¥*)
B DA TS M — N R BN char *func (FILE *stdin, FILE *stdout, char *prompt) [
PR, TR BB RS AN — AT 5 ARBROA PR 1% o8 BN S MR A5 H prompt ANy
NULL st th e, SR JE ML m bR s A SCHEEi— i A, RG4S . fli, readline
PEHCRFRX A 1 BRI TR 4R A tab SN SF DI RE
iR — A PyMem_RawMalloc () B(PyMem RawRealloc () syBCHYFAFER, BUE MR KA 4
M NULL.
TE 3.4 fRAS AN T g5 M PyMem_RawMalloc () BYPyMem_RawRealloc () /3 HEE, TMAZ
PyMem_Malloc () B{PyMem_Realloc () 4B

T 312 A A A AR RO R = A A% 25 R
PyObject *PyRun_String (const char *str, int start, PyObject *globals, PyObject *1ocals)
Befa: #Ha95l A, KRN PyRun_StringFlags () WRIALIRIZED , FF flags B4 NULL.
PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals, PyCompilerFlags
*flags)
B #e97 A TEHAIG globals il locals $3:E 1) LR SCHH TR B st (1) Python JEAAHY, FH-6l1 T A
flags T8 5E I IR TERR . globals WhJiTJe—7HL; locals W DAJEATATSLEL T WML AT 5 . TES start
FRE T W S RIS 1 AR TEAT
AR KA /RS Python XFGATINAE A, s ARG % 7 55 Wik 1] NULL.
PyObject *PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
BEME: Fag5l R . XRE N PyRun_FileExFlags () WITRIALIEE D, K closeit ¥~ 0 F-Rf flags
%°H NULL,
PyObject *PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *1ocals, int closeit)
Befa: #ag5l A, XRHM N PyRun_FileExFlags () WRIALIIZEN, FF flags BEo4 NULL.

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

BEE: FagFl A . XEENT N PyRun_FileExFlags () BIfALIRIE D, K closeit 14 0.,

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

BEME: #e951R . KT PyRun_StringFlags (), {H Python YR fp BEHUMAZ—A> AT
I ERFER . filename VR X145, B¥HE H filesystem encoding and error handler Sf#TS . W5 closeit H
BiH, WSCHRAEPyRun_FileExFlags () 1R Z FigE XM

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

B #Heyil A . & THE ABL XX NPy _CompileStringFlags () WAL, *F
flags ¥& A NULL,

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

BEME: #HAGFIR . KRN NPy _CompileStringExFlags () WRIMGIIE T, X optimize %
_10

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

B Feg51 A . VTG sor TP Python JEAGAD , IR B AR A XS G . FRUGTEAT I start 25t 53X ]
W S A R nT i iF B A BV 24 Py _eval_input, Py _file_input B{Py_single_input,
Hi filename $5 & 1) SO 44 2208 FI AR A 385 AR X 52 5 7T 8 HH BUAE )5 B B SyntaxError S iHE .
T SR AR T A A AT B i3 ) pREICR 3R ] NULL.
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HERY optimize 552 M IFHAIIALI A H -1 FkFE S —o PRI [ YRR L LS. RN 51°8 0
iflife; __debug_ MEAH). 1 BrE @R, __debug_ SAfR(H) 2 2 CORFATH AL IR) .

Added in version 3.4.

PyObject *Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompilerFlags *flags,
int optimize)
B #FHeyilA. Py CompileStringObiject () 2L, 1B filename J&VAfilesystem encoding and
error handler RN H B FIE .
Added in version 3.2.

PyObject *PyEval_EvalCode (PyObject *co, PyObject *globals, PyObject *locals)

e #HeyilA. BFRUE ABL R Xt PyEval_EvalCodeEx () MRALHGEH , R A%
%, AR AR A . HARSH09Eh 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)

e A603A. T EE ABL AT ISR, AR R M. ST
MR, R R g, S8 BT REBGAER AL, R 5T SEERGAMER
TR BT P T A

PyObject *PyEval_EvalFrame (PyFrameObject *f)

BEME: #0951 A . BT RUE ABL X—MATWOR(E. X@4XIPyEval EvalFrameEx () HIfRALIR
e, T ORERE R ARAE.
PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
RwEME: #ag5I R . & TEUE ABL X2 Python RGBTSR 32 B %L, AT f AH IR LT
MERHIIAT, MRET T IIIRIETG Z AT . BIOMY throwflag T B HATT DAL B M WHRNH
B, WEFBECLAMLE —NRE: XS TABENLRE throw () Jrik.
T 3.4 A R AT R EOTE D & — DTS, AR S FRER ML 2 5 15 3 Y 5

int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
PR BB SO BRI AR, HAE DI IR M AR, S i [ml

int Py_eval_input
Python 1574 T RAXIGEIFT S BlfyPy_CompilesString () .

int Py_file_input
Python 152 111 A SCAF SRt IR B2 GE R R SR IG5 5 Bl Py _CompileString () ffiffl. X
FEAES FAL TR A Python JEACHY I ZEAE A5«

int Py_single_input
Python 5 T M T BB ARG IGFF 55 BUA Py _CompileString () (. X2 T A AR
TR TS

struct PyCompilerFlags
U M RAF G A R R S A R 0 AU AU i B 0L, BN int flags A, T TC
B HATIE N, BBEN PyCompilerFlags *flags A . TEXPEML R, from _ future_
import ] PAMEEL flags.
H 3% pyCompilerFlags *flags 4 NULL, cf flags st # M N [ETF 0, MM F from
_ future__ import ﬁﬁ?iﬂgff{ﬁféaﬁgﬁ%@i%ﬁo
intcf_flags

i PR IEAR -
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int c£_feature_version
f _feature_version 52 Python [{)/PRAS . BN 4841454k~ PY_MINOR_VERSION,
RTBEOAS PN, Y AR Ecr_flags FRE T PyCF_ONLY_AST BRI E A S .
TE 3.8 WUAR K AEASEE: 3T of _feature_version TFE% .

int CO_FUTURE_DIVISION
XARERLFTE flags s B AMISEREZEAT / Wiy PEP 238 FrfER “EHIRE".
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cHAPTER 4

51 AT

AT ZAHY R RO =M T4 B Python X425 | HI 4K
Py_ssize_t Py_REFCNT (PyObject *0)
AR Python X4 o B5 | HITT4L.

TR ] A AT BE T AN LI SO R SR A 15 AL B, A 2ext g kA" wtBA IR
) refeount L, XFFASIMESEERAYT KL, b, BT 0 1 XMAME, AN ZEROBTR [l (E ) R -

il Py _SET_REFCNT () BREORBEE —RZ5 L.
16 3.10 A K AALH: Py REFCNT () O RIS R AL
1E 311 AR AASH: TES R const PyObject*,
void Py_SET_REFCNT (PyObject *o, Py_ssize_t refcnt)
FEXFZR o W5 | TR BN refent .
T R AR 25200 TR R4
Added in version 3.9.
T 312 A B AARE: RAST RSP
void Py__ INCREF (PyObject *0)
FIRNMR 0 FJI—DHistrong reference, TR RIETERL H BA N4 B8 -
I BRBSGI s 4 T SReKtborrowed reference R W EE M Ny strong reference, Py NewRef () EREUAT 4% 6287

Hstrong reference.

MRRMEM e SE, WM Py_DECREF () FEIUE .

PTG ZAN A NULL s QHSRARASBERf S BEAN N NULL, 3l Py_XINCREF () .

AN I bR 2 DA s SE PR s o0 /0% SRR 5 KU, IR BICRIE A TR -
TE 312 WA R A ST GKARTRA X AB L
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void Py_XINCREF (PyObject *0)
5Py INCREF () 25l XIS 0 AILAH NULL, FEIXMPIEOL T SR ECRHE A AR

FIESPy_XNewRef () o

PyObject *Py_NewRef (PyObject *0)
& FRaE ABL § 3.10 prste. XTI —ANHi i strong reference: 1 o LR Py INCREF () 1R [BI%F 4

0.

MR FTF X A strong reference W, W 2475 H B Py _DECREF () RBEEIH .
X5 o WA NULL; 412k o AT PASY NULL WIN A Py_xNewRef ()

Bl

Py_INCREF (ob7j) ;
self->attr = obj;

] PAE R

[self7>attr = Py_NewRef (obj) ; ]

HIHS R Py_INCREF () .
Added in version 3.10.
PyObject *Py_XNewRe£ (PyObject *0)
B TRUE ABL B 3.10 pade. T Py_NewRef (), fHXG o A[PAZN NULL,
WERAR 0y NULL, Z%pREHE - Ff&[8] NULL.
Added in version 3.10.
void Py_DECREF (PyObject *0)
REH— R FIXT G 0 [strong reference, FWRT I A B -

i Jg —strong reference WERERL (BIRT R GI T EUE N 0), FF2 AR Z X 07 8 2 8L
deallocation R4 (B WAJ0AN A NULL),

W PR IG5 0 T T AR R A S BT B — A strong reference.
HEXT A ZAS K NULL; QISRARANRERf € & AN NULL, 5 Py _XDECREF (),
ANBEFFIA I PR B2 DA 7 20 SEBR bR S 0. B /DRE SRRt 4 S, IR BRI A AT AT R0 .

el BRI S 5 8UE R Python ARG H AR IH A (Bl — A __del () FiERIRELHI9E
FRERCT SR AL ) o BRI SEARHS i ) F s AN LR, (B A TRI IS REAS B 171 BT A Python
& e . XEMELERN Py _DECREF () Z HiATAR I i 4 Joy AR S R B X AR M AR AL T 52 171
ARZS . B, M52 I X6 S A 7 2 R 85 2 i 5 | 9 DL 31— A I R AE B vpr By
Y FEAREE , ARG FENIERAS B Py _DECREF (),

5 312 JUA S AT GRAER R L PHE L
void Py_XDECREF (PyObject *0)

5Py DECREF () 2K, {HX} % o W PAH NULL, FEiX Ff1E 0L T I ol 5508 3% B AR sk . ok
HPy_ DECREF () A5 [RAEE T Beak
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void Py_CLEAR ( PyObject *0)

RE— R XS 0 Wstrong reference, IFGATPAH NULL, FEUUIE L N2 RS A EATHCR : FEHAME
W FHR 5Py DECREF () MF], XKHHETHSH ML ﬁ&%NmLo%ﬁﬂLmeFw%%¢$
TGt %, % 2= S 4l O — IS B HAE RS | 2 vl 2405 NULL,

5 BRI 1] — AL DS Ta) AT AR 22k P AR G5 | IR i 20—
1E 312 A KA ARSI R SWORME— IR WERZSEEA A E N, ENTRASHER
il -

void Py_ IncRef (PyObject *0)

J& F e ABL FBRRE— 48 M X2 o B Histrong reference, Py XINCREF () WIRRERAS . & 8 H
T Python [iZFTHF B RA o

void Py_DecRef (PyObject *0)

& T g ABL B — 8RR 4 o Wstrong reference. Py_XDECREF () HIBREURAS . ‘& W4k T Python
MIIEA T B AR -

Py_SETREF (dst, src)
LA R — AN TR X8 dst Wstrong reference, F1X4 dst &K src.
{EPy _CLEAR () WIIEOLH, A B AT RES 2 By

Py_DECREF (dst) ;
dst = src;

LAz Ty AR XA

[Py_SETREF (dst, src);

)

REMEAFEREHON IH dst (ERIT 1 _ Z 1 _ K5 dst 5 sre, ITEARATI dst 2B fil A p AU A
HIAF dst $ 10— AR

Added in version 3.6.

E%lzﬂﬁﬁiﬁi AR FIRSEIE RSPORE— I IR SEEA AN, BN SRR
Sl .

Py_XSETREF (dst, src)
{#iflPy_XDECREF () f%#Py_DECREF () WJPy_SETREF 1A ff,
Added in version 3.6.

1E 312 iRA B A MESHIE R SPORME— IR WREANSHAAMT W, ERFASHE
il
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CHAPTER D

FELE

AREEAIA ) LR LR AL BEAI il A& Python 39 . [ /%2 Python S AL BEAYEERIVAIUR R B2 . & T
PEIEAT 558 POSIX errno Akt (BAAAE) A—MRolt KRS IRI &R Rd: . KZE C APT sREHE A
DPATIFFABSE . K28 C APL BB 2Rk o] — N E SRR A% . QR E AT 23R (8] — g5 I & 2% (3]
N;IJLL, BCE AR E MY 24 [l — BN 2k 0] -1 (BISMFOL: PyArg_* BREGR T 1 - NN 0 Fmk
0 -

AR, FIRIE RS A RIGE A TR RE, FEWE, AR R IR E,
XEEFEEFER ] DAE NULL (RS0 A2 1, Fln, s 28808 NULL, RANEEE — 1 E NULL 1)
[l o

—A R R T E YA B BB MM A 5T R O, Gl A S BCEAE DRSBTS R B 2 48k
BT ME AT RIS L, R B HAA A RIS m (i R s N A2 ie) 4
RAMERT AL, W RV IR HIAREL . WA d SR ], IR A —E B R e fE 1
BTG MUREFIR DA IS ARV O %1%, XF Python/C APT e i T BEA A TUAYAT N, IF HoalhES
PASE R AR ) 7 R I

Frik: FHRIGRAE AL sys.exc_info () BIIITEIR. BIE XY M ARMIRN 2 (CrEie elif), mis
FAERPR R GRS H (R C2E Ik e ) .

5.1 ITEFO;HIE

void PyErr_Clear ()
B TR0 ABL IR IRIE R AR . WEREA W BRI, WASHEER.
void PyErr_PrintEx (int set_sys_last_vars)

B T e ABL FHARERIMIHTENE sys . stderr JHEEREE AR Ar. BRAEFEDGOZ SystemExit, XFf
TN A SITE 3 2EAE, H IR Python #EA%, JIE/R SystemExit SLHIHEE I RICAD

FUAAEAR R TG /R A5 B L A7 B XA R, 75 X & W B R
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18 ser_sys_last_vars AEBAL, WAL sys . 1ast_exc BRI ST MR, TR F A
&, BFEMMNASE sys.last_type, sys.last_value fll sys.last_traceback &g/ Hi% K
S S AL, (RN R3]
AE 312 A B AARTE: SN TR} sys . last_exc HIRE.

void PyErr_ Print ()
& FFa5E ABL PyErr_PrintEx (1) M54 .

void PyErr_WriteUnraisable (PyObject *obj)
J& T FaE ABL i 24 B & A obj Z80JH ] sys.unraisablehook ().
R DR B R AN T BB S PR | B i, XA T H R W sys . stderr FTHI— %4
B B, YREEATE _del () FiETH IRt A HIZE
R HORA IR NS obj, EARRKAEARTT G LB S HE e RS0 WPRTTRE, obj R
FEARHTENTEE R . AR obj Jy NULL, AT EIEIH] .
il T R AR A A S
TE 3.4 WA KRS T ATENRIIEE . WER obj 2 NULL R LT E[EI] .
JE 3.8 JRA K AASH: {fiff] sys.unraisablehook ().

void PyErr_DisplayException (PyObject *exc)
& THaE ABL B 3.12 e, B exc BARMER R/ RITEHIE] sys . stderr, AUIEHER R HATRE.
Added in version 3.12.

5.2 mitiHw

LR BT A AR BB M BT RS R . N T ORI, — U BeRF LR 2R ] NULL 85, DAEAIT

return {E4],

void PyErr_SetString (PyObject *type, const char *message)
B T RUE ABL X EA R T dr i i I o S8 — SR E i 8L Bl N
U0 PyExc_RuntimeError. {RICH ANHAIEH ) strong reference (FIUNEH Py INCREF ()). %A~
SRR BERA 'utf-8" RIS

void PyErr_SetObject (PyObject *type, PyObject *value)
B FHaE ABL WRECEM T PyErer SetString (), HR2AVMFNRER “MH” H§2EE > Python
PO 38

PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
Befi: f82% NULL. & TRE ABL XA BRAE 7 — M5 R 45 m fw F HaR 9] 77 NULL, excep-
tion |\ 24 Jg — > Python 1 [1) 5 2. formar FIBE 5 W8 2 2 B B kg AL X DB R I 15 2 B A
YpPyUnicode FromFormat () EMEINE LHYE. format 22— ASCI i F45ER .

PyObject *PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
BEME: 184 NULL, & -Fiax ABL g 3.5 A2, MIPyErr_Format () 6, (HEBEEZ— va_list
LA SEOMA R TR SR
Added in version 3.5.

void PyErr_SetNone (PyObject *type)
J& T faE ABL X2 PyErr_SetObject (type, Py_None) Hfai5.
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int PyErr_BadArgument ()
J& F i ABL X2 PyErr_SetString (PyExc_TypeError, message) WG, HH message 5
B THEES B N EEAE. BTN .

PyObject *PyErr_NoMemory ()

BEA: @A NULL, /& -FFa5E ABL X J& PyErr_SetNone (PyExc_MemoryError) a5 ; Bk
NULL , PAEYNEFERN, YRR EFIPAE return PyErr_NoMemory () ; o

PyObject *PyErr_SetFromErrno (PyObject *type)

BEE: 1@k NULL, & TFiE ABL g MEREREL, S7E C FERPOR AR & E C 48 errno
eI E—NRE. BWE T —Pocdig, HE—TUR B EH errno M5 IUE 0 M I 45 1R(5 B
(M strerror () KB, X5HH PyErr_SetObject (type, object)., £ Unix |, X4 errno [y
{HH EINTR I, FoRA— PRGN, XFRWMPyEre CheckSignals (), WRERET
BERIERAT, MREHORFRZ B . KRB 2R 0] NULL, R R G0 A 2R [ B R B R e 0 6
EREATPAB A return PyErr_SetFromErrno (type) ;.

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
BEME: 184 NULL, & TiaE ABL 5PyErr SetFromErrno () 25U, {HUNSE filenameObject 1~ H
NULL, ERENEZASEUL RS type MR EL. 1E OSError REMIHI T, BRHH T & L7
HEPIR) filename JEM.

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

PyObject *filenameObject2)
BEME 8 A NULL, & T a5 ABL § 3.7 ja#e. BUT PyErr_SetFromErrnoWithFilenameObject ()
, AB4E3Z 55 A filename XF4e, HIT 24— M2 P filename 11 R £85I ) ik 2 8 2 o

Added in version 3.4.

PyObject *PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
BEME: {84 NULL, /& T a5 ABL KU T PyErr _SetFromErrnoWithFilenameObject (), A3
B0 C R GEH . filename 2 [l filesystem encoding and error handler fRFGY] .

PyObject *PyErr_SetFromWindowsErr (int ierr)
BEME: 184 NULL, J&-TFaE ABI on Windows § 3.7 ja#e. XE2— 1T 5| % OSError {EHER L.
QAR FH B A A derr {H2R 0, MISBUHXT GetLastError () BT PR B RAHE . EREH
Win32 K% FormatMessage () KIRE ierr B, GetLastError () gy gL RIS A Windows
iR, REHE—1 0SError X4, H winerror JEMERBNZAT IRM, strerror BRI A
MWIEERIEE (M FormatMessage () #3%18), AR5 EH PyErr_SetObject (PyExc_OSError,
object) . LR E iR M NULL,

B] F 4 Windows,

PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
BEME: 184 NULL, T iaE ABl on Windows § 3.7 Je#e. BT PyErr_SetFromWindowsErr ()
, BN SRR E B AR R
1] 4 Windows.,

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
BEE: 184 NULL, & -Ffa5E ABL on Windows § 3.7 jp#e. 5PyErr SetFromWindowsErr () 2L,
WAMYA ] S MR filename 324 NULL , WISl 1 S0 R G 44K (os . £sdecode () #HEATARAGIF
VERESE =A%k osError MM IER T € LR LB £ilename JEME.
B] F 4 Windows .,

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyObject
*filename)
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BEE: {8k NULL, J& T iaE ABI on Windows § 3.7 WaAt. 5PyErr SetExcFromWindowsErr ()
P, BN A 2R filename A4 NULL, ‘ERHER S =S 8% s OSError ByMIERR I T
SRS £1lename JEE.
1] F 4 Windows.,

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr, PyObject

*filename, PyObject *filename?2)

& w i ® Ah NULL. & Fi & ABI on Windows & 37 | #. % i
FPyErr_SetExcFromWindowsErrWithFilenameObject () , {H & ¥ % % — A4 filename X}
%,
B] F 4 Windows .,
Added in version 3.4.

PyObject *PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char *filename)
#owE fE: 18 A NULL, & Fia € ABI on Windows B 3.7 Rk #2. Bl
FPyErr SetFromWindowsErrWithFilename () , SRANSEFE & Bl % i) a2K A8,

B] F 4 Windows .,
PyObject *PyErr_SetImportError (PyObject *msg, PyObject ¥name, PyObject *path)

BEME: 18R NULL, % T50E ABL g 3.7 jie. X2tk ImportError WEREREL. msg Fieiis A7
HWIHEFAFE . name Al path |, (FRA]PAK NULL ), $FH R# 1 E ImportError XV AYEM: name
il path,

Added in version 3.3.

PyObject *PyErr_SetImportErrorSubclass (PyObject *exception, PyObject ¥msg, PyObject *name, PyObject
*path)
BEME: {8k NULL, /& T ABL § 3.6 isie. flPyErr SetImportError () R, 1HIXAEREL
AT E— ImportError B T2K M %,
Added in version 3.6.

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

WE M EI S E RS, ITAWRBEE . DR M4H RE A2 SyntaxError , WEREIIMYEM,
RETHTEFIN N RE 2 SyntaxError,

Added in version 3.4.

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

B FRaE ABL f 3.7 prAe. KT PyErr SyntaxLocationObject (), 1H filename 2 Jfl filesystem
encoding and error handler fRR% I FTTER .

Added in version 3.2.

void PyErr_SyntaxLocation (const char *filename, int lineno)
& T FasE ABL YT PyErr _SyntaxLocationEx (), BT col_offset parameter 25,
void PyErr_BadInternalCall ()

& FFE ABL XJ2 PyErr_SetString (PyExc_SystemError, message) 4TS, HH message
FOREM TIRESEOH A NEERAE (B4, Python/C APT k%K) . & 2T NEBEA .
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53 AHESE

XLERRFOT A C AR ik i #5 4. BT IR T il Python BBk warnings SR AARLE R K. BT #10)
sys.stderr FTEHl— 2055 B M98, I AT REC S48 e R B SoN BER,, TEXAMEOLT, ENTR A
. WA TTRE M TSGR IR, AR R e . R R S IRIEER 0 5 AR
5, IRIEHER -1, (FoiEEE @& EERTH T ESEER, WITEE s HmAmER .. XE8E ). g
fil kTS, WHE N L TIERY LI (FI, Py DECREF () FeA 5] FIFR B —HFRE) .
int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
B THUE ABL R —AEEEE . S8 category 22— EERG] (W) B NULL ; message J&—4>
UTE-8 gl i) 74T ef o stack_level J2— 25 WU I IEEG 5K MAZAR T 24 BT EAE A TR AURS
frktie stack_level 2y 1 WiVl PyErr_WarnEsx () PIEREL, 2 27eittz FRTeREL, DARHE.
A B R PyExce_Warning 72, PyExc_Warning j& PyExc_Exception [ T-28; BRAZE
H /2 PyExc_RuntimeWarning . #pifE Python BERGIE N ARl ], Fra HARibis & &

EEA
A REEEHINER, SISO warnings MarSA7 3O Ry —w 50, B0F T2 &SR C
API,

int PyErr_WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename, int lineno,
PyObject *module, PyObject *registry)

K — A A R AT s R S B, X J2 {7 T Python pf %[ warnings.
warn_explicit () ANZEEALE; HEE LSO THHER . module F registry ZH ] #1% A NULL
DA B 5 SCRY B i 1) BRIARR

Added in version 3.4.

int PyErr_WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno, const char
*module, PyObject *registry)
& T FaE ABL T PyErr _WarnExplicitObject () i3 message 1 module & UTF-8 Yl i) 45
5B, T filename J& /i filesystem encoding and error handler fRERB)

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

& T e ABL BT PyErr_WarnEx () %L, B PyUnicode_FromFormat () FeAg =&k
HE . format &8 ] ASCIL gl () 748

Added in version 3.2.

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

& T Fa5E ABL g 3.6 paAe. BT PyErr WarnFormat () WKL, 1H category /& ResourceWarning
FH H'BES¥ source {545 warnings . .WarningMessage,

Added in version 3.6.

5.4 EiFHiRIEREE

PyObject *PyErr_Occurred ()
BEME: AT R . B TEE ABL NS B IRE THHRIE R EE. EIRE, WEREISFEH pe (B4
KA PyErr_Set* s pyErr Restore () Wil —KIHMAKE S50, WARKE, WIRH
NULL. {RHASHAEXREMERNGIH, BIARARFEX BT TPy _DECREF () .

P IS AT GIL.,
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frll: R ULRRIE (B R I ST R RO PyErr_ExceptionMatches (), W PR
o (LB WP PR, ST DX RRR, S ETI G575
AT

int PyErr_ExceptionMatches (PyObject *exc)
J& T o iE ABL M F PyErr_GivenExceptionMatches (PyErr_Occurred (), exc). UWRENY
e ICE T RN A AR PR B AR R T | S A 2 A AR N AT

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
B FhasE ABL WIR given 55 exe Wi S R AR VT HC DR I BB . 2R exe @ —EXFR, MY
given JE— TR LB AR B E(E . R exc & —AJe, MiZIcd (PASGEIARTIcd) il
AT S R AR R R UEA T UL C

PyObject *PyErr_GetRaisedException (void)
Wi #e5l M. B TRUE ABL 8 312 ot IRERYEIRG R, RIRERE R g . 1R
AR 7S i 1) R BEEL IR 9] NULL
BRI SR e i AR BRI P PR TR S 5 R 7 s 4 AR BT
Bl

~

{
PyObject *exc = PyErr_GetRaisedException();

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

PyErr_SetRaisedException (exc);

}

L

S YL:
PyErr_GetHandledException (), R4 HIIEFEANIER) FHE .
Added in version 3.12.

void PyErr_SetRaisedException (PyObject *exc)
B TRUE ABL B 3.2 e, Ff exc BN BIRG I R RE, WRC BEMEE AR

B AR — X exe BT, BOAUR— MR .

Added in version 3.12.

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
J&F a5 ABL H 3.12 [RASFH: i PyErr _GetRaisedException () fUE,
PRI RAF IR IR = AN R AR s O hE . AR AR B AR IS RAT, WPRF = NS BRI NULL,
WARCBCE, WG BRI BARRHS B BT 2 U B X RA5 H  (EATELEIN 4 AT A NULL Bf
RN RN

Fridis IR RSO B U B A e I PR RIS SRR R AT B TH AR BT (8
B
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PyObject *type, *value, *traceback;
PyErr_Fetch (&type, &value, &traceback);

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

PyErr_Restore (type, value, traceback);

void PyErr_Restore (PyObject *type, PyObject *value, PyObject *traceback)
J& T faE ABL B 312 [IRAFH: Wl PyErr_SetRaisedException ().

A5 type, value FI traceback 3X = AKE G B RTERAT, R DR E TARIE R NEERE . g
ZANKISYS N NULL, S BREHR TSRS . AN EAE A NULL ZREURIE NULL fOE sk . S5 2By
WA AT AT R . (35 X e R S B ) S 4k e . ) bR S
FEXTREA R G I - ARAHET 2 Ji A X R m 5 | I BAEJE 22 5 VRREN B A X 285 |
o (ASRARANERX— 5, WOREM SR E . 7 F 2 AT.)

Pl PR BIOE R BT E I SR RIS B DR A AP R IR ABS BT G . W B PyErr_Feteh () K
PRAF A HT RIS TT o

void PyErr_NormalizeException (PyObject **exc, PyObject **val, PyObject **tb)

B F R ABL [ 312 BUATE: WM PyErr_GetRaisedixception (), WML RERI%E
Mk

TEFFEHO T, FHPyErr_Fetch () FrRFEIREP A “AEIERIER)”, Bl *exc @&—A2XF 4 0M
*val ANRA— A SEE] . FEX ARG IR BER BT DARE I R SE B4k 2. WHREE 22 EMARIY, A
AT A . SEFLX AP AE R IE AL 28 T T BE .

il MR R ARG UHITE R LICE _ traceback  JEME. WURAEEOE Y HIBCE W], AFHE
PATR BRI - Be:

if (tb != NULL) {
PyException_SetTraceback (val, tb);
I3

PyObject *PyErr_GetHandledException (void)
B FAEE ABL B 301 ppoe. SRBUBIEIY S H L], Wil sys.exception () FriRmIfg—FE. XdfE—
A SR FH, A RNIE AR R R B8 1% H RS B NULL. AL B U

PR R HIRZS. Does not modify the interpreter’s exception state.

Friks PR HIOE AN 2 PR BB SR HE AR B i o BRI 437 2 AR A R I PR AT IR
S EARSIIE . WM PyErr_SetHandledException () KK BHEHRHIRE.

Added in version 3.11.

void PyErr_SetHandledException (PyObject *exc)

B T RE ABL B 3.1 paAe. BEEBIEHI R, WEM sys.exception () FrffigH). X4 —1 €k
WRHFH, MAZWIBG AR R TFERFERES, WA NULL,

5.4. BEEIRIERE 59



The Python/C API, Z1THa4 3.12.3

W WRBGEE A S A BRI . B3GR E RIS BRI R R
SERSHEHME. HMHPyErr GetHandledException () RIREURFRA.

Added in version 3.11.

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

B THE ABL B 3.7 it SEPURA W75 5 B3R EX, w2 sys.exc_info () FrikiFMm.
ROEHE—A SR RE, ARG KR w . & 82 5 10 =X R A HEIE, KT
il — AR IT DAY NULL. AU A EARES. WRBOR N T 1 AR am ok 8. R

HPyErr_GetHandledException (),

1 WRBCHEE A S E S B R A . B3GR AR T BRI R
SHARSHIHME. W PyErr_SetExcInfo () RWKE SiERR RS,

Added in version 3.3.

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

B TR ABL B 3.7 AL, WEREHEE, BN sys.exc_info () FifkfHn, X241 Sk
F S, ARG ZR 3. BRSO S BE I H .. BiESREIRES, WAFE =435
A NULL, BEREUE N T M) FIEEMR AN . B ryErr SetHandledException ().

F: WRBGEE A S BRI . B 3 GRS T BRI R R
SHERSHER . WEHEHPyErr_GetExcInfo () FREBUFHFIRE.

Added in version 3.3.

TE 311 A KAAZH: type Ml traceback SEC AR H I H ol DA NULL, fEREZS IIAE S AR P
SR (B value 280) RIEWTHEAT. HEREARSHBOT G =A28051H .

5.5 E54hE

int PyErr_CheckSignals ()

& T RE ABL XA Python HIfF S ALPIAZH.

UNARAE T Python fRERS T M EAAETR N LKL, ERFRAR TR RE TES, WRE, WAER
MRS T A B g . WNSRSCRF signal #is, WIRTPAAE Y A LA Python 45 i {5 Ab LGS .

RS2 T A RS, SAERIE 0. fHJZ, WK Python (55 AbBEAR 51 & T RH, Wik E
B RTERAT I LR ECR 7 BRI [ -1 G LA RR AL B 5 W] RB IR WA WAL B BATTREFE T IR A 1A
HPyErr CheckSignals () BI#RALEE).

WA KB AE LA, 8iEdET: Python MRS NI, W EAPATAEMTHRAET R E O,

XA R BT DA FR A5 S R (A4 Cl-C) Hr Il K Talz 70 C ARG A

ik 415 STIGINT HIERIA Python (F 5 LSS &5 | &K KeyboardInterrupt F¥ .

void PyErr_ SetInterrupt ()

J& T faiE ABL BiHl—A~ SIGINT F5 8 ARUE . XM T PyErr_SetInterruptEx (SIGINT)

60
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il WRBUE RS E S LA, BRIARHGIL 311 C {5 BRI -

int PyErr_SetInterruptEx (int signum)

B THE ABL B 3.10 pde. B— MG S EIRHBER . BN IKPyErr_CheckSignals () $AMRY,
R UA XS5 E 195546 519 Python {55 AL BEE: .

BERR T h AATBCEE T AR BE, FFA B Python {5 S AL PREF SAEWK Wy (B804 J F4% K Cul-C ok
TR ) 4 RS A ke 1 1 C AR R IR

USREE W5 5 A2 i Python SRAMPRY (B4l signal . SIG_DFL 8{ signal.SIG_IGN), BEff&
B2 signum TEREFRVFRIE T4 S0 B2 4h, FRRIE -1, FEHARELL T, WHRIE 0. FRIERFFLEAL
PR RRH T L

il WRBUE R F S L. ERAARHGIL 31 C {55 B askIi N .

Added in version 3.10.

int PySignal_SetWakeupFd (int fd)
A TH BB & T — N 4 UENE S BE R A LA AT B B A MG 54905 10 H AR SCEEliid
o fd b2 AEMHZEN) . BRF R B HT— XA I SO RS -
WEME -1 R HZEE XEVIHIRAS. XM T Python H11) signal.set_wakeup_fd (), {Hi2
WA R AT . fd V242 — AR SCARAT . R A 24 R = A2k .
TE 3.5 MUA K AEAR S #E Windows I, IR BOEITE 2 FpE i b L.

5.6 Exception 3

PyObject *PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
BEME: #Heg7l R . BT RUE ABL XA THRES QIR — D I name ZELAUNHT 5
HHIAFR, B module.classname R C FEEFEE . base fll dict ZH0@ N NULL, XA #— R
£ H Exception (4 (£ C P PUE L PyExc_Exception Pjif).
BN __module_ JRMERFHBIN name SRV By (B — RS2 H0). base ZHTHITARAE
ERAELE; BT — DR — Ml ZRAMM T . dict ZETYINRIEE — Dl AR EH
JR B

PyObject *PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyObject *dict)
BefE: #ay3lA. BTEUE ABL MIPyErr_NewException () —Ff, BT W ABARMBAT B S H 2K
— IO TR AR doc JRIEARSS, B AERE R SO A
Added in version 3.2.
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5.7 FEMR

PyObject *PyException_GetTraceback (PyObject *ex)
e A 4031 R. TR ABL A5 15 M 6 I 0 I8 W) AE A B 3 AR (], T DA
__traceback__ JETEAE Python FFijj. AREA T RBKAY MM, IR [ NULL,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
& FHaE ABL RER KR BIIE N b . fiI]] Py_None JEIRE.

PyObject *PyException_GetContext (PyObject *ex)

BwEME: #egil A BT RUE ABL $5 R CE BT S0 (FEALH ex I REHS ] A1 5 — RS
) AER—AFE &R, FTPAEE _ context_ JEMETE Python Hijii) . QAR EA B XBAY 1R,
3R [8] NULL.,

void PyException_SetContext (PyObject *ex, PyObject *ctx)

B TR ABL X515 R KRR BN SCRES e fIH NULL SRIFS T . A APEFIR o 2 — 157
HEPINIAAGA . XKF BT I e 151

PyObject *PyException_GetCause (PyObject *ex)

BE: a5 R BT RE ABL 5 REM XA EE (— %], 300 None, i raise
. from ... WCE) MENASHEIHRE, WHE _cause_ JEPEAE Python FiJifil.

void PyException_SetCause (PyObject *ex, PyObject *cause)

B FFaor ABL B5 S AH B IR RN cause. il NULL KI5 25T o AAEAERTUGE R cause
TR SLHIECh None o IXAMEITE—AN8 1) cause 5] H .

__suppress_context__ JEMRWILER A HIN True.
PyObject *PyException_GetArgs (PyObject *ex)
BEE: FagFl A . B TROE ABL A 3.12 Az, IRSFH ex 1Y args.
void PyException_SetArgs (PyObject *ex, PyObject *args)
B THE ABL B 3.12 prAe. FFRH ex 1 args BOH args.
PyObject *PyUnstable_Exc_PrepReraiseStar (PyObject *orig, PyObject *excs)

XJE 2T APL, B RIFER BA IR A G A5 H ol AR

AR except* SEBIHYELIRSCINE T . orig YL IFIR W, M0 excs J& 75 2005 | A A H AL
MBI ZINFRALE orig W REAFAER ARBUALBRRYTR Y, PARTE except* THJHH5| K% (HMNE
IHA 5 orig AR IS ) FIREERG | i) % (R EATEA 1S orig MR EINT) o ik 0] 9524
RAG| KK ExceptionGroup, BUEUIRBA LWHE] KA FH W E None,

Added in version 3.12.
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5.8 Unicode &= {5k

AR A TR FME R B C 1) Unicode 54
PyObject *PyUnicodeDecodeError_Create (const char *encoding, const char *object, Py_ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)

BEME: #Hegsl A . BT E ABL 4l —4> UnicodeDecodeError X4 H-[fHr encoding, object, length,
start, end M reason 5 J@ M. encoding F reason Fj UTF-8 4 B F4F R o

PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)
REMA: #eg7lA. BTRUE ABL RIS E FH TR encoding JETE

PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
B #ag 7R . BT AE ABL RIS E T RTR IV object JEE

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)
B T RUE ABL IR GE S X031 start JEYEFFREFBA *start. start AR K NULL. IR E] O,
R IR [A] -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 AEE ABL KF4EE SN RHY start JEYEBCA start. WHIIRIE] 0, JRIB R[] -1

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py_ssize_t *end)
B T 1EE ABL SR E R HE MG end JEMEITHRF A *end. end LA NULL. MR 0, %
etk ] -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 HaE ABL K45 E SRR end JRVEBCHN end . ENINIRIE] 0, RIS R 0] -1,

PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetReason (PyObject *exc)
B #ag 7R . & TRUE ABL R[4 5E SRR reason JETE

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

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

int PyUnicodeTranslateError_SetReason (PyObject *exc, const char *reason)
& T HE ABL K45 E S MR reason JRIEBCH reason. FEHIFRM] 0, IR M -1,
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5.9 T

OB, T— e C B EEFT 2 A T 73, 10 LB TR T . 43T
R — 5 2 SRR Python (1% (5 2 F ZHREHBINIRIE) IHREA 2 EI AT, SR _call 530
SREHLTEA TR ) ) i 2 5 BT

int Py_EnterRecursiveCall (const char *where)
B FAEE ABL B 3.9 paAe. ARic— I C =GR BRI AT i s

USR5 3L T USE_STACKCHECK, WREIAMlPyOS_Checkstack () KAu#E OS Hid mii o WIR%K
A TSR, BRHREE—1 MemoryError FiR B IEE(E .

it I B R R R A e A A B I R o APRS2 A3, RSB RecursionError JiR | —EE
. 7EHAMER T, MREE,

where i34+ UTE-8 SIBI95F A * in instance check™, E4% 5 bV B S8
RecursionError 14 EFHBHE.

e 3.9 AR B A A R RO tAE 2 T APT Al

void Py_LeaveRecursiveCall (void)

B T E ABL B 3.9 KR A2 4k W — APy_EnterRecursiveCall(). & W 4fF
XfPy_EnterRecursiveCall () RS s oy R BAESIT—UHH .

e 3.9 JUAS KA A o MR B A2 R APT ] i

IEH AN X AR R B M ep repr T EAFRIEE IR, FERPHRZ AN, tp_repr I8 TH BB BN S A
D7 1kt AR R . WA T BN R B 52 U TR SE R AR S, A2 C Y reprlib.
recursive_repr () WM.

int Py_ReprEnter (PyObject *object)
& T 18E ABL et p_repr SCELHYIT LR DA I AR R o

IR R E LA, BERECRAR B — AN IEEH . TEMAE DL co_repr SEPLN 2431 [ — 45 K A 1
ARG, B, dict XEERHRE] { ...} T 1ist XFEfRM (...

1o
TSR 3 3] 2 A R ) DO S R R A [ — A 1 RS FEMGIE LR to_repr SEILEE Y. 243R 1] NULL.
TEHABTE LT, SRR BRI 1 € o repr SEHLRE ] IEH4KEE .
void Py_ReprLeave (PyObject *object)

& T FoE ABL 450 —A~Py_ReprEnter (). WAEXEMRIIZEW Py _ReprEnter () [ &I #
YEPHF—K

510 HFESE

BT A BIRfE Python S #f nl /= £ A5k PyExc_ #R_E Python S 44 FRAY 4 R Ae R 1517 o 1K 4878 ) 2870
N PyObjectx; BEATAMEIRNG. THIEEII T4l &

C &R Python Z#R &i
PyExc_BaseException BaseException !
PyExc_Exception Exception Page 65, 1
PyExc_ArithmeticError ArithmeticError LESH
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError

ZTm
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R1-#LER
C &#R Python Z#R &it
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError
PyExc_ChildProcessError ChildProcessError
PyExc_ConnectionAbortedEr ConnectionAbortedError
PyExc_ConnectionError ConnectionError

PyExc_ConnectionRefusedEr ConnectionRefusedError
PyExc_ConnectionResetErro ConnectionResetError
PyExc_EOFError EOFError
PyExc_FileExistsError FileExistsError
PyExc_FileNotFoundError FileNotFoundError
PyExc_FloatingPointError FloatingPointError

PyExc_GeneratorExit GeneratorExit
PyExc_ImportError ImportError
PyExc_IndentationError IndentationError
PyExc_IndexError IndexError
PyExc_InterruptedError InterruptedError
PyExc_IsADirectoryError IsADirectoryError
PyExc_KeyError KeyError
PyExc_KeyboardInterrupt KeyboardInterrupt
PyExc_LookupError LookupError AR, 1
PyExc_MemoryError MemoryError
PyExc_ModuleNotFoundError ModuleNotFoundError
PyExc_NameError NameError

PyExc_NotADirectoryError NotADirectoryError
PyExc_NotImplementedError NotImplementedError

PyExc_OSError OSError
PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError ProcessLookupError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError
PyExc_RuntimeError RuntimeError
PyExc_StopAsynclIteration StopAsynclteration
PyExc_StopIteration StopIlteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit
PyExc_TabError TabError
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError
PyExc_UnboundLocalError UnboundLocalError

PyExc_UnicodeDecodeError UnicodeDecodeError
PyExc_UnicodeEncodeError UnicodeEncodeError

PyExc_UnicodeError UnicodeError
PyExc_UnicodeTranslateErr UnicodeTranslateError
PyExc_ValueError ValueError
PyExc_ZeroDivisionError ZeroDivisionError
Added in version 3.3 PyExc_BlockingIOError, PyExc_BrokenPipeError,

R HAARE R AR
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PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,
PyExc_ConnectionRefusedError, PyExc_ConnectionResetError, PyExc_FileExistsError,
PyExc_FileNotFoundError, PyExc_InterruptedError, PyExc_IsADirectoryError,

PyExc_NotADirectoryError, PyExc_PermissionError, PyExc_ProcessLookupError and
PyExc_TimeoutError fTZUIF PEP 3151.

Added in version 3.5: PyExc_StopAsyncIteration #ll PyExc_RecursionError.
Added in version 3.6: PyExc_ModuleNotFoundError.

XL R IR MER 4 PyExc_OSError:

C &#R #i

PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError

T 3.3 WA e R AR B G B 51| 4 0 28 2 B S RS 2T
H:

5.11 FREEE LS

A AR Python 5 20 nl A& Jm A8 &, A FKA PyExc_ fil_E Python S 44 Fk. X #EEA2
pyObject* R EfIHERMR. ARSI 1Al 2 4 px:

C &R Python Z#R &i
PyExc_Warning Warning g
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

"
T

2 {4 Windows g X Kl 275 ST WIALFRREF 2% MS_WINDOWS , A4 I BB A .
3 RO AR A B
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CHAPTER O

AFEP R BT AN TRAESS, GERE) C RIS THE & IR AEtE, 7E C ()i} Python ik, DA
L @R R B S HOT AR C (B4 7 Python HH (B AF4E

6.1 IRIERFZHIR

PyObject *PyOS_FSPath (PyObject *path)
BwEME: #egil A . BT RUE ABL g 3.6 Bt &[] path FE S RGP FRRATER . AR G2 —
A str o bytes X%, WLERE—ASH1strong reference, MRS RSLH T os.PathLike 210, NH
TR str 8 bytes XERHIFRIE _ fspath_ (). FEHAWFI THRF5]1K TypeError ik [H]
NULL,
Added in version 3.6.

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

T4 FRN filename [FIFRAE Return true (nonzero) if the standard /0 SC4%: fp AfiA A W A2 H. 4 3% o] BT (JE
L) {H. Irfi isatty (fileno (fp)) NEMAMSCHERE TXAEL . iRk PyConfig. interactive
RAEFAE, MRETE filename $551 4 NULL 8035 HAFRETFAFH ' <stdin>' B '22?2" Z— B
Y EIN=K(

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

& T HE ABL on platforms with fork() & 3.7 waAe. TERERRTr 2 HIMER FELE ARSI BB, BE R B
MAEVA fork () S AR velE Y AT AERERY R HIBER N . R TE X T fork () BIRSE.

WweHe. Cfork () TN Y BAE main” %42 (N1 main” #3445 32) hdif7 . % PyoS_BeforeFork ()
PSRRIl

Added in version 3.7.

67



The Python/C API, Z1THa4 3.12.3

void PyOS_AfterFork_Parent ()
& T 155E ABL on platforms with fork() @ 3.7 wie. FEVERE 7 L Z 5 SEHT LS N RRARAS BT R A, LR S0,

MYEP I fork () BUEATZRMIN vekE 2 /i SRR R A SRR, Toie R ke R sl HEmr
ﬁXT fork() E/‘J/\/Lo

5 C fork () W H M Y4 K fEmain” % 42 (L T main” f# 4% %) o # f7. X+
PyOS_AfterFork_Parent () Eiith2untl.

Added in version 3.7.

void PyOS_AfterFork_Child ()

J& T 1eE ABL on platforms with fork() B 3.7 wae. TEHERRIY 2 J5 BB N ARAPRE SRS RO R AL IBERR %L
WAHEPI ] £ork () BRI ve ke 24 BTERL R B AU R e T HERE PR, SRzt A L2 [n]
i Python ﬁ@*%%%ﬂ"ﬁﬁo HEMTELT fork () RS,

o C fork() W M W Y4 B A main” % 32 (L T'main” ## 4% %) b it f7. X F
PyOS_AfterFork_Child () JRULHLENN.

Added in version 3.7.
S W
os.register_at_fork () MFIEMN ] #iPyOS _BeforeFork (), PyOS_AfterFork_Parent ()
FPyos_AfterFork_Child () ¥ HE % X Python K%L,
void PyOS_AfterFork ()

% TR ABI on platforms with fork(). FE#FRE 4> X2 Ja B H 5 26 U SRR S A0 R B 0 SR 2 4k 2 5
Python iR W G pR AT 24 0B EA Pl o SR R — B T SAT SO A BB b v, IR
a2 R A
H 3.7 A7 LR EC#ipyos_AfterFork_Child () B,

int PyOS_CheckStack ()
& T $45E ABI on platforms with USE_STACKCHECK # 3.7 Wpie. 4RSS R S Al phk W BH . XE—
ANFIEERIRZI, BAAEE LT USE_STACKCHECK W] ] ( H i &7 7 H Microsoft Visual C++ 454
f455E Windows fiiA< L) . USE_STACKCHECK KF9{H 2lI5E S0 AR IZAENR B ARG P ks e
X

typedef void (*PyOS_sighandler_t)(int)
& F e ABL

PyOS_sighandler_t PyOS_getsig (inti)
B THE ABL RIMES i YHIMES L. X2 — X sigaction () 8 signal () WYFEHAALLE
are THANBEE X A ek !

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t h)
B TRUE ABI FET | G S BASBON s SR EIFORE S AL PRE: . X2 — X sigaction () B
signal () [RTEELRERR . T N ZE B X A e 4!

wchar_t *Py_DecodeLocale (const char *arg, size_t *size)
& THE ABL B 3.7 .
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Bl WRECR N M A WA Pyconfig APL DA SR i PR3 Python 47 37445 1L
HPyConfig_SetBytesString () %

I R A RTHE This function must not be called before *f Python 147 #7451 22 B4 V& ] DA (6 1E A b
fii# LC_CTYPE i 5 XIk: &Py _Preinitialize () %K.

i Jfl filesystem encoding and error handler FfRERS—FH7ER . ARAE R AL FHEE A surrogateescape 45 1AL HH
2R T AR KRRy U+DCSO. U+DCEF G IG5 s A1 P T e
HIRFARF, MR 20 surrogateescape AL PEER A4 LA 2RI EAT .

AR [ — AN 1) 2 B H 98 AT AL AT R AR, i PyiMem RawFree () RBELMAAT. R
size N2 NULL, WRFHERR 1 null AP SEFAFRCRE A S *size

TE ARG A % BN A 2 L £85I R 8] NULL. Q2R size AN NULL, W *size YF7E A7 45 1R IR
(size_t) -1 B{EMFIGERIHE R (size_t) -2,

filesystem encoding and error handler & HPyConfig Read() 3 ik $& BJ: £ lWlPyConfig
W filesystem encoding flfilesystem errors W H.

R BRGNS AN 2 K 2, BRAR C PR REF B .«

WPy _EncodeLocale () MBCRKFFAFHER Gl 715 o

S

PyUnicode_DecodeFSDefaultAndSize () MlPyUnicode_DecodeLocaleAndSize () E¥l.
Added in version 3.5.

TE 3.7 WA S RS BUAE LR A Python UTF-8 B UTF-8 4.

TE 3.8 A & A AR BIAE NS AE Windows [ PyPreConfig. legacy windows_fs_encoding B
I L R BSCRF 8 F UTE-8 g =X

char *Py_EncodeLocale (const wchar_t *text, size_t *error_pos)
& T HasE ABL B 3.7 paAe. B—A~H 9 FAF I 245 5B G S H filesystem encoding and error handler, 1
SREFIRALBESR M surrogateescape Hy RALFEAR, TFE U+DC80..U+DCFF i [F Py i) B4 2 1l i ¥k =
F7{# 0x80..0xFF,
IR AN A B BT R SRR, T PyMem. Free () RRBEMNAE. 24 KA g sl al IN 124 il
AEIRIIR ] NULL,
A error_pos A NULL, MINEEKf: *error_pos 6l (size_t) -1, BiETE KA iR
RIFAFNEG 5
filesystem encoding and error handler & HPyConfig Read() 3 & $& 1y: £ WlPyConfig
W filesystem encoding flfilesystem errors 2l H.

WM Py_DecodeLocale () BREORAFFTER ARG ]y S5 AT AL 45 R o

i PR EUA RIAE This function must not be called before *f Python i 477 474512 2 Al & i A(E
Efffil s LC_CTYPE {ESIXIk: &Py _Prelnitialize () BEL.

S U
PyUnicode_EncodeFSDefault () MlPyUnicode_EncodeLocale () %,
Added in version 3.5.

e 3.7 JUA R A A B BAE IR AUC(E Python UTF-8 HER 54 1] UTE-8 £ i 2.
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TE 3.8 iR KA AR W PIAEAN A Windows ["PyPreConfig. legacy_windows_fs_encoding %
) 1 b AT B ] UTE-8 iAo

6.2 ZGiThAEE

XEERMRE sys BEREGIIRERT PALE C ARSI ) TR &%, ENTHRAT T 24 AR AR Y sy s BB
T RIS NSRS A A

PyObject *PySys_GetObject (const char *name)
REME: BT A BT RE ABLIRIIEH sys BERIXIR name 85 MR EARFFAENIR A NULL,
HHALBE R .
int PySys_SetObject (const char *name, PyObject *v)
& T 1EE ABL ¥ sys BB name B v BRAE v o NULL, LEBUHEOLT name 5 sys B b i .
SR 0, KA ERINR ] -1,
void PySys_ResetWarnOptions ()
& T FEE ABL ¥f sys.warnoptions HENZHNER. WREAITEPy_Initialize () ZHIHHM .
void PySys_AddWarnOption (const wchar_t *s)

J& T F45E ABL Il APT AR B F T 10 RIS W4 R EPyConfig. warnoptions, 2 W Python
MAE I E .

Bt s sNE| sys.warnoptions. MWEREUAMIEPy Tnitialize () Z BI#EIHFH DATE S 4t o g 43
VB3
H 3.11 A FEH].

void PySys_AddWarnOptionUnicode (PyObject *unicode)
J& T FasE ABL I APT AR - T 1) R3S W M4BUNRTiEE PyConfig. warnoptions, 2L Python
MAE I E .
¥ unicode YsJN%) sys.warnoptions,
R HAlHRECRATAE CPython SEHLZ AMER , A BEWHFEPy_Tnitialize () H1f) warnings
BARAZHHRM, R BB T SR 2 DA Unicode X4 It A BER ] -
H 3.11 A FEH.

void PySys_SetPath (const wchar_t *path)
& FFaoE ABL It APL R AR T 1) PR W AU R EPyConfig. module search_paths
MPyConfig.module_search_paths_set, Z:ULPython #1451LE H .
$f sys.path WHHTE path PR BIH AR TIRXTL, EZSB AR E TG R R
£ (F Unix b3k =, 7€ Windows | ;) 2RI BR 2095132
H 3.11 A FEH].

void PySys_WriteStdout (const char *format, ...)
B T RE ABL KEPA formar H5R M i PR S A S sys.stdout. A5 RAEMRER, BIMHALET
B (W30,
Jormat 74 CLAR AR A B 1 745 R LR NRIAE 1000 35 AR - i 1000 =455, Hith P AF A
SPERWT . FEIHL, X EARE AN BN SZ BRI %s” A% BTN 4 7% <N>s” SR BRI, Hor
<N> 2 —ADZ AR <N> 5 HALC A SCAR I K RF Z RS 21t 1000 <775 1+ 35 0T
B %t , ] e AR RBECAT B B A A TR Rz
MR KA THER, sys.stdout S, CEXEITHERES A EIER (CJZG) stdout .

70 Chapter6. TH



The Python/C API, Z1THa4 3.12.3

void PySys_WriteStderr (const char *format, ...)
J& T FaiE ABL 22{LlPySys_WriteStdout (), HBMHFG AR sys.stderr B stderr,
void PySys_FormatStdout (const char *format, ...)

J& T a5 ABL 25{e)l PySys_WriteStdout() B BRI Sl PyUnicode_FromFormatV () K&kl B
HHARHEBE LS KA.

Added in version 3.2.

void PySys_FormatStderr (const char *format, ...)
J& T faiE ABL 22{lPySys_FormatStdout (), {BECNE AR sys.stderr B stderr,
Added in version 3.2.

void PySys_AddXOption (const wchar_t *s)

B F R ABL A 3.7 #ide. B APLBRET T I R : RSB R R Py Contig. xoptions, 5
DLPython #7145 LB E .

K s BT A—A i X EIAUS RS HRFENTRIME PySys_GetxOptions () Firik Bl 24 1 2 1k
Bte BLRREIPAFEPY _Initialize () Z APV .
Added in version 3.2.

3.1 AR S .
PyObject *PySys_GetXOptions ()
BEME: AT A . BT EUE ABL B 3.7 . RIS H] -X I T, LT sys. _xoptions.
KAGEIRET, FFR [ NULL H8 — AR5 .
Added in version 3.2.
int PySys_Audit (const char *event, const char *format, ...)
1A R IR GO OB T SIS M R B O R

WRC T TAATE T, WRHEF formar F1HAth Z BOR & — A AL AT, B N PASE,
fEPy_Buildvalue () Wl AR X FAF M. WM EMGEANE —ADICd, B8R
— TR . (BT N IEFE 5, HE B T I R B S B SRR
¥, UL E RS EE i)

THER # MR Y B WU EPy_ssize t RALEE, TR E X T PY_SSIZE_T_CLEAN.
sys.audit () 275K H Python FURSHY & BOH ] A 41F .

Added in version 3.8.

E 382 A K AALTE: BRPy_ssize t HIT # #3UFFF. TEMZ AT, 251K — AT R 1

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)

TR ISR hook TS IMEIFHG W HH V1447913 AR 0] 2R M AE RN AR [ HERAE . ARis T
EAwwIintt, BRAERMINBCE— MR, it APTSSINAY85 S5 XAz T 68 i B A iR
AR -

userDara 5t 2506 A B TOREC 8T8 TBRECTRE M RIRINGZA TR, 6 E AN E B 1 Python
R
BRIy Tnitialize () ZAPREAHAI . ISAEBTT BN IL2 IR, BTy
?4??%?]@%9‘?3‘[@%@:‘@%2%*4\/9\ Except ion T-RALMAE R BRI BAE  (OfAR R A 2%
HR)«

TR BUR R S G & H Y Python ERESERFA GIL AYNGOL T A -
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S5 PEP 578 Ay e VIR IA . st TR AR R 25 | A TSRO0 e B0 0 A
PEe. S AN AR sR B SO

AR R T Ik, BB ECR S & — a1 3+ sys. addaudithook HAMPHATMSEL. AR
AEMTIAAR 751 % T —MNIRAE H Exception WIS, FRYH TR SAN Hi% 0 2 00H .
PRI, 8 7 A T {BGE TR0 8 5 EL s I B A A AT R4 1 B BRAF A 81

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

BT R B 2 AL, event B A5 /Py Sys_Audit () W) C FIF R FEHS . args SR N —
A~PyTupleObject., userData ;2145 PySys_AddAuditHook() )% .

Added in version 3.8.

6.3 TRl

void Py_FatalError (const char *message)

B T RE ABL AT EI—DEA AT DAH BT ARPEHERE . ANSPATEMNTERL . R EO 24 SUEA I 2 W] 4
ZRZEfi 1] Python AR A IR AV LI AR R 5 AN RAT BRE BRI B, 76 Unix |, &
PR IARIE C R %L abort () HFF e k=AM core (fF-

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 JRA RS H BT SR BRALA FR -

void Py_Exit (int status)
B ThiE ABL B 4§l k. XK Py FinalizeEx () #KJ5 P AR #E C & B 4L
exit (status). WPy _FinalizeEx () #ERGiR, 1B HIRTRHIL N 120,
TE 3.6 A K AR AR T O H S ZAL B R AN 2 PR 200

int Py_AtExit (void (*func)())

B T AL ABL J Mt py_FinalizeEx () PMIATEBLRREL. 8 T BE R BCRF AL AT SHEA
R IR LM fe2e 7T ATEMF 32 AMVEBRRR AL UTEMDRIy, Py _AtExic () Ffag[E 05 KIKHE, &
KRRl -1 o B PR A S I S DR o B E BRI 2 2 00—k i T Python A AT
REMTERT R B A58, PRI Python APT AN func YA -

6.4 SAM

PyObject *PyImport_ImportModule (const char *name)

BEME: #He3lA. BT RE ABL X@— X PyImport_Import () WHEEEY, T2 —1 const
char* fERSHNIA G PyObject*,

PyObject *PyImport_ImportModuleNoBlock (const char *name)
Bl #agilA. BT RUE ABL EREUZ Py Import_ImportModule () [—HHEFFHIHIZ .
TE 3.3 A KA AT FE S NI o) — LA AR I R A S BRI ZR . (U@ A Python 3.3 52, i 7 28 7E
REZEE DU NERC U N TR MM, B AL BRIk AT B TC 2

PyObject *PyImport_ImportModuleEx (const char *name, PyObject *globals, PyObject *locals, PyObject
*fromlist)
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BEME: #a95l A . A SN E Python BREL __import_ () FREGEFHMAH KA.
1R B — X I AR R = R R BTG, BURTE AR M A NULL 38— 58
5 __import__ () XML, LK RN R FHEEE XS ERA, BRIEAH T RS
) fromlist .

FARBAAL A SERE IS S, kG Py Import_ImportModule () HREE.

PyObject *PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyObject *locals,
PyObject *fromlist, int level)
BEME: #a95 M. B TIE ABL B 3.7 A A KT I ek B S AR U 25 B
Python pR%Y __import__ (), PINFRME __import_ () PRELS BRI BLEREL.

IR & — X T S AR S i s 2 RS I, SO ARG N NULL % — N 2.
5 __import__ () ML, HBiFRK— NN FEEENR EHEEE X EER D, BRIEGH T M ES
) fromlist.

Added in version 3.3.

PyObject *PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals, PyObject
*fromlist, int level)
BEME: #Fa45 8. BT ABL 2T Py Import_ImportModuleLevelObject (), {BHEHZFRHN
UTF-8 4ifith 1) Z4FER 1 A A2 Unicode X4

TE 3.3 JRAS KA AR T ANFI%EAZ level R T EUH

PyObject *PyImport_Import (PyObject *name)
Bl #agl M. BT RUE ABL 2 — MM T 4E AR TR WESZERED (BUEE
level 3 0, FIRUXTFA) o ERFAGE M1 4R EHET __builtins_ Y __import_ () B
Bo XEWRERFBE 2 BIPRE N 2 AT A TR E A
Ak EP S U RO S e DN

PyObject *PyImport_ReloadModule (PyObject *m)
BEfa: #a95l M. BT RUE ABL HER— MR, R Bl — AN PR EBEREHTE T SEETE R MO
R[] NULL HFBEE— 5 (TR L PR R R AFTE) -

PyObject *PyImport_AddModuleObject (PyObject *name)
BEME: AEFIR . & THUE ABL @ 3.7 Az, JR DGR TR AR ARIBIRT R . name ZHLH)

ALK package .module, WIRFFAE modules FHLIN 5 SERR A% 7L, ARAZ], WaH—
BRBIRF HA A F modules “F Ui, ¥R IR 1] NULL H3EE— 50

ik SERECR 2R F A ERIG WURBIGE RN, I8 — 2B R, i
FiPy Import_Importiodule () BEMMEA BT AAE AR, name (i IHF 524 FRHg fugs
RN R £

Added in version 3.3.

PyObject *PyImport_AddModule (const char *name)

BEME: AR . & TRE ABL BT PyImport_AddModuleObject (), {HIH:4Hik UTF-8
H b B F A5 ER T A2 Unicode %142 . obiject.

PyObject *PyImport_ExecCodeModule (const char *name, PyObject *co)
Bl #eg3l R, BT ROE ABL B — MR (FTHEN package .module ) Fl—AM
Python “Z45 5 SCAR B M Y B B AL compile () FREUACHDINT G, Inakizpiibe. &[] X2 5
FUETEH, B AR & A AR G B NULL i & — N 5. ERAEEIRITEI T name £\ sys.
modules RS, Bl name fEPE A Py Import_ExecCodeModule () W EELET sys.modules
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Ho 1t sys.modules FRFREEMIRILIIBILUR G, N5 AXRRBIBREA INARIRER
X GRTAET—FRA O AR B B E R BT RE R CHAH) R

WEHL) _ spec_ Ml __loader_  UWISRWMARBE BN, R 4ME. FIY spec FmEss (40

ROWE) PRI __loader_ MifEHAMR L N 94N SourceFileLoader fSLHI.

) _ file JEVERFRBCHAISXI R co_filename, QIIRIEN, BRFHE'E __cached

WMRBRC - AMBRECH B E . S Py Import_ReloadModule () T ffFEHBIHL T E Jr

K

2R name 10— MEAH package .module WA RIS HIZAHR, AR A QIR QLS TIIR A

B,

HiEZFPyImport_ExecCodeModuleEx () HlPyImport_ExecCodeModuleWithPathnames ().,

TE 302 AR AAET: _ cached Ml __loader  MRECHFHFM. BHEES I Modulespec,
PyObject *PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)

BEME: #FHegil A . B TEE ABL BT PyImport_ExecCodeModule (), {BUNSER pathname ANH
NULL MBI BET R H) _ file JEPEMIE.

%ﬂPyImport_ExecCodeModuleWi thPathnames (),

PyObject *PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname, PyObject
*cpathname)

B g5 BT ABL A 3.7 AL, BT PyImport_ExecCodeModuleEx (), {HUNHR
cpathname N>k NULL WG BEABIRAT R ) __cached_ {H. FE=AREH, OB HR—1.

Added in version 3.3.
TE 312 AR AEARTE: _ cached_ WYIRECHFEH . BHIKES I Modulespec,

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

BEME: Feg5 A . BT HaE ABL BT Py Import_ExecCodeModuleObject (), {H name, pathname
1 cpathname ) UTF-8 4 b5 () F4FER . WIER pathname W45i% 5 NULL N3A & 228 R 8 cpathname HEWr
T .

Added in version 3.2.

TE 3.3 HuAs ke AEAR TR AR AR T AT I AR W & ] imp . source_from_cache () iR
1%,

TE 312 AR AART: R EBRRT) inp Bk,

long PyImport_GetMagicNumber ()

& T 1iE ABL iR ] Python “FH5 T SCHF (R .pyc SCF) BIBERC. BUBERCR, A7 7E T 530 SO Ik
POASFA R, F BN e . R R [e] -

1E 3.3 iRAS B A A H: RGO aR [l -1

const char *PyImport_GetMagicTag ()

B THE ABL §1%F PEP 3147 53X Python 745 i SCIF 44 3R [l BEARARZE P47 W ICIETE sys.
implementation.cache_tag RN 445 A AU e ek S0 AR -

Added in version 3.2.

PyObject *PyImport_GetModuleDict ()

BeE: A A, BT RUE ABL IR TERE 7L (B sys . modules), HifHEREIXEH X
BRI AL R
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PyObject *PyImport_GetModule (PyObject *name)
BEME: #agql R . BT ABL B 3.8 maAL. IR EAFRINE P AR AR i R T2 A [o]
NULL (HASBLEH . WERARRIUIRF] NULL H 3B R

Added in version 3.7.

PyObject *PyImport_GetImporter (PyObject *path)
REME: #agil A. B TEUE ABL IRBIIEXF—4> sys.path/pkg. __path_ W5 H path (&K 4R
X4, WHESM sys.path_importer_cache FHM PR, MR EMAYGESF, W) sys.
path_hooks H ZHFH|—EALIZ IR H 98 1. WREA W B8 7 0] None ;s 33CRF4H1
Y Ji path based finder FoiE NiZBEAE S H B A ey . 450128143 sys.path_importer_cache
Ho R AR R RS

int PyImport_ImportFrozenModuleObject (PyObject *name)

B THUE ABL @ 3.7 jaAL. B PR name (1 GR G WINIR AL 1, A0 3R oK 48 3 A )
R [E 0, ARATAR AL R MOUGR 8] -1 I E A BB ST T AR, 3
M pyImport_ImportModule (). (HERMATRA T — WERBIREY R AL RECF HHE )

Added in version 3.3.
TE 34 ARZAACH: _ file  JRIERFAFAERIR EIE
int PyImport_ImportFrozenModule (const char *name)
=2

& T Fa5E ABL 24 FPyImport_ImportFrozenModuleObject (), {HH.4Z PR A UTF-8 Jqid i) F4F
EB T A 42 Unicode %42,

struct _frozen

BE AP TR G B IA B G R TUE S, 1l £reeze THFTAL MM 5 (S Python YL
KATHR ) Tools/freeze/), HE Y HHE Include/import .h P F|:

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

bi

TE 311 A KA T il is_package FBARMIBBE TN — ML, EFA T size BONMIER)
8%

const struct _frozen *PyImport_FrozenModules
IR WANIR OB ) — > frozen LR, PA—DFrA G198 NULL siZ LR ERF R .
YRGB AN, BRI PR R . 28 =07 (U AT AR 05 sORSR B Sh 7S B i AR 45
Bk

int PyImport_AppendInittab (const char *name, PyObject *(*initfunc)(void))

J& T ABL [ N BRI ERIN— L, XX Py Import_ExtendInittab () WI{HEER
B, WERICEY RENGRE] -1, Brrgi ] 6 {258 name KA, H-6 I REL initfunc {EHTESE—IK
AR AN WA LR L. IR BN 4 7EPy Tnitialize () ZEIMA.

struct _inittab

TR Y BRI R b A B H I S5 K. ik A Python YRR ¥ AT DA KF I 46 25 4 44 11 %5 41
HpPyImport_ExtendInittab () Z5& I CATRHEBIIMNG A BEALH . AR ZE ) 1A A~ 18 53 4Ll

const char *name

BERAZFR, h—~ ASCIL 4w i 7455 o
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PyObject *(*init func)(void)
BN E T R A A B W) A A R AL

int PyImport_ExtendInittab (struct _inittab *newtab)

Ii) A BRI — AR . newtab AL A— M35 NULL fE N name VBRI IR H AR R P2
P SAE T RE S EONAFAT R . IR [E] 0 s MR TCIR e R 06 AT R R R[] -1 242k
VLIS, RN 2 ) N AR RIS IAEATRCER . LR B A Py_Tnitialize () ZHITH

5 Python LR Z K 1454k, WPy Import AppendInittab () B{PyImport_ExtendInittab ()
WAAAEAF IR Python HIA5ALZ i H -

6.5 B marshal IR{EX ¥+

XEEBIRE FLVF C AUEAL LS marshal BEHLPT AR BUAE 2N PAIAL G Hod oA L s J0n] I RKF R S
g\ﬁ{ﬂ'?ﬂﬂ%ﬁiﬁ » 5SRO T R BRI Kt o T #7-fi# marshal $dfs 4 SO 25 A B il A555X
TIF.

BOAHEAEAF I SR B AR5 1 RT3k

DU S B R BOEAS SR AR 55 0 BN P S RAS, 56 1 IRAS &7 SO/ A marshal 527514k i L 52 @ AL G 7
ﬁ)ﬁc’ 55 2 AR SR S —dEfil#% 2. Py_MARSHAL_VERSION F§H 1241 SCAMIAEN (CURTHUE N
2).

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

FF—A> Long B4 value A marshal ¥ 5 A file. XK B A value HieAIGIF) 32 AN HREAL; Toie AP
long AR R/INIME . version 5 SCAAS R AR .

BERRECATRER M, XA O T EF R B DR TT . WM PyErr_Occurred () #EATHRLIN.
void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)

B—~ Python X% value VA marshal 1205 A file, version 3g R SCAHE B AR

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

BEME: #ag5 A . RE—MILE value 1) marshal TR IR PIFATEEXTS . version $5H SCIAE IR
NS

PATR BB SO IR A% 9 marshal A% 3 {EL.
long PyMarshal_ReadLongFromFile (FILE *file)

MATH HF I FILE* XA 8RR Bl —4~ C Long. i H ILeR B REEE 32 M UME, ToieAHL
long AR/ NI

KAEFRRIY, RFBCEE M 7R (EOFError) Hk] -1,
int PyMarshal_ReadShortFromFile (FILE *file)

MITTEFH TAZEU FILE* W EERE TR Bl —4 C short. fi fILEEHU BRI 16 /M, Toib4s
Bl short ZEIUA R/,

RAEFHRI, RFRCEE M1 5% (EOFError) kM -1,

PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
Befa: #ag5l A, MITIFH TR FILE> XM A RATR [2]—4> Python X5 .
KAFEARE, CBIREE S R (EOFError, ValueError B TypeError) iR [F] NULL,
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PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)

BE A #Heh sl oA, NI R TR FILE* XA A B3 3 4% 0] — > Python X 5. A [H
T PyMarshal ReadObjectFromFile (), BEREURERFATFMNZ SO EECE Z 1% %, ifrH
BB R AF,  PATE SUF AL 2 AT ATE PO AT A B b B T AN B B R M SO —
AFAT o HA R0 5 N 2 PR SO SE U] Py 28 s ] (5 s =X

KAFEARE), IR EE S R (EOFError, ValueError B TypeError) iR [H NULL,
PyObject *PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)
BwEMA: #e3lA. MELE TR data 1 len A7 75 G XX A B AR [ —> Python X4 .

KAFEARE, R EE LA RE (EOFError, ValueError B TypeError) Hik[H NULL,

6.6 BITSHHLBRELE

TERIERE C Y R BRI AR, X SEmBUR A . HERNEEAHD] I extending-index .
XL pR B A 8 Bl = A4S, PyArg ParseTuple (), PyArqg _ParseTupleAndKeywords (), DA

JepyArg_parse (), EATEREH 46 XACF A B R b8 RO 15 1) 2 8005 068 20 3028 o J09 66 1 AR
[l TE AL A AL T4 5

6.6.1 BEITS#

— AR PR 0 B E X AR IT. — MRS IC R —A Python X5 Bl H & — 17
FFEE RS SRR ITPS . B T ARBISN, — RS 51 S 2 BTGl 0 X 28 pR S Ay
HL NI SR AR TR A, WG SN ARG BES O WX X% TRy
Python X RFKM; Jrfts [1 Wi feidny C A8it (ide) Je.

FHBENEEERX

AR SRV R R Gt I S AP BB AT U7 AR BE A0 R AR (9] (1 unicode 747 8l 74 XY J5
Bl -

BRAEA AV, Zrh XK@ A K PAS L IR/

A =R IPE T DARE T H M G DA 3] € 2L

o M y* Al s* XM SIE T A Py_burfer G5, DORFBIE 22000 X AT I 25 bl 5 i i
NG X B &AEPy_BEGIN_ALLOW_THREADS HH-t /R 23 A5 W] AR B PR /)N R a4 5% Ty o 1
Ko UL, FEARGEARAHEDE (SULMERR PR ) 28l B PyBurfer Release (),

« es, es#, et fil et# FHASPMEERZ MK, FEARGEFRCPESE (SUTMERRHFIEE ) 25 IR
MR PyMem _Free (),

o HAbAE X B Z 1 st B W bytes-like object, Ul bytes, I MHEHREEME—4 const char *
. TEZMIXE “BiE A WEL T BRF XTI A Python XFEOREH, LR a4 ar i .
AT B AR N AT
N RS oh K a] DL g fE A, MR PyBufferProcs.bf_releasebuffer FEWNIN-N
NULL, 3X¥AAVFEEATTAEXT S0 bytearray, PAMIELE HEEXTL A bytes [ memoryview,

TEX > bf_releasebuffer FRPASS, BAT H FRAEH AR SR G AR A LAEE (Fline 2
B2 SR IR, B3 5 — R R AR s s ) -
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/i XTI # A8 (s#. v# %), % PY_SSIZE_T_CLEAN WIEAL{ Python.h ZHE L. 1
Python 3.9 ST RLHA b, WHE LT PY_SSIZE_T_CLEAN %, MKESHAIEI hpry ssize t, FHN
4 int,

s (str) [const char *]
> Unicode LM — MR TFAFHI0 C Ji5h. —MREHEI P OAFER T, AT
TFERTPRE I AL P AT R AR H . C ERFR R E B4R A . Python FAFHANBEAL & A TERLA AL,
s Wk, —4 valueError P 2&x#i5] % . Unicode XM WHEALN "ut£-8" 4ifiBi C FAFER .
WA R, —4> UnicodeError RHEHEIK .

ik XAFIBAREEZ bytes-like objects, WRARIEEEZ X RGE IR EATFRALK C 455, @l
i 08 EERAIEPyUnicode FSConverter () fEH #LFH .

TE 3.5 WA A AS T PART, 24 Python “FAFHE Hil ] T i AR null A% 5 25| & TypeError .

s* (str or bytes-like object) [Py_buffer]
XAFAR X AZ Unicode X RWIEAZ I FATREN G . B MM E SRR Py_buf fer G5HTRIE.
X HERP) C FAFHR AT BEAL B A NUL 775, Unicode X4l T "ut £-8" Hthifb il C 455
s# (str, read-only bytes-like object) [const char *, Py _ssize_ t]
B2 s+, RKEFETERMET —AME 092 F R S5 FEEA C AR g, 55— 248 M C A1
/e, FoAREKE. ZEMPRBE T IAMNE T . Unicode X R XA 'ut£-8" ufidigFs
il C FHFHR
z (str or None) [const char *]

5 s Z4{pl, {H Python X5t n] ek None, TEXFMEI T, CF5EXE N NULL,

z* (str, bytes-like object or None) [Py_buffer]
5 s* 2L, {H Python Xt AT HE R None, FEXFMELL N, Py_buf fer Z5H41F) buf A E A NULL,

z# (str, read-only byfes-like object B{4; None) [const char *, Py _ssize_ t]
5 s# M, {H Python XL WA EN None, FEXFMELL T, C F5FHE N NULL,

y (read-only bytes-like object) [const char *]
ARG N EFAR I — DR 5 0y FAFER C 185t B Unicode X5, S5
ZEmp XA AT SR AR S 55075 MR EEAENE, 251K ValueError 54 . exception is raised.
TE 3.5 WA K AEAZTE: DA, M4y geoh XA 3] THRAR null F4525]% TypeError .

y* (bytes-like object) [Py_buffer]
s* A, A2 Unicode X5, NIEZIFIRAL R, X2 EREdR R HER k.

y# (read-only bytes-like object) [const char *, Py _ssize_ t]
s# BAEE0, ANEE3Z Unicode X5, Rz i iz g,

S (bytes) [PyBytesObject *]
%EOR Python X 40 bytes X4, AN BEATALAT 4. AN RAZ X LR Ny bytes X RN £ 5] k&
TypeError, CAEWAHFEIN Pyobject*,

Y (bytearray) [PyByteArrayObject *]
%K Python X4 4 bytearray MG, AT . APRZN LN bytearray X4 N4
51% TypeError. CASRMWPFRIN Pyobject*,

U (str) [PyObject *]

L3R Python Xf 4k Unicode Xf 42, ANt AT F 40, Q1R %% 4 A 4 Unicode X5 W 2x5] %
TypeError. CARRWAHFEIAN Pyobject*,
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w* ([ 325 bytes-like object) [Py_buffer]
A FRIB AR ZATAT LI E G AE R RS . B E R Py_buffer Z5HIRIE. L IX
TREAFAEIR AR null 275 M X 58 F A & HEM M pyBurfer_Release (),

es (str) [const char *encoding, char **buffer]
s S, BRI EHT Unicode “FAFAEAFRF 0N IX . B HALBERA fix NUL 5 1) & ga i £l .
AR AT EWANSE B MUHER A, I B0k const char*, E4gm—4~PA NUL 455§ 1)
FFERFORI DA FR, BF o NULL, EFMEOLSM 'ut -8 gafhgl. 41 Python JoikiH
NS RNESE ERE. £ ASEWAHN char**: BT | IR EHER S AT A SE0C
RNEW G o SUAREPAE— NS EIE E M i kg X TG o
PyArg_ParseTuple () &4 EL—RIEK/NKGEMIX, R ghd f5 A BdaTE DX A~ oh X Hig'E
*E?Mﬁ”er SURHASF B NS . A E A TSR PyMem_Free () ZREMC A5 B S
X,

et (str, bytes or bytearray) [const char *encoding, char **buffer]

M es M, BT ARHERLEANFEFBENS. MR, EREEANSECR RGN AL,

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

st A, ERFEZSAY Unicode PRI TFATZNIX . A es FakaX, B ARVFEARE 5 NUL

T
ERE=ASE F—MUNERmA, IFHHN const char*, EigIa]— LA NUL 45 K745
FORMARMIGAE AR, B NULL, KRGS "ut£-8" Hfdigzl. Q2 Python JoHH 4G &
oA M ST R R B ASEHN char**; BRG] N EHER O A SHCCRN
B . SCASRE AL — A SHOI R E M A% X TS . 26 = SH AU 1R 1 — > BB R
Bl #505| R BRI A i i G X 1 75 4
APIR R
W *buffer $51n] NULL 851, MR ECR 23 T 75 /N X, e gD i S d B 2 oh X, Hi%
E *buffer VAT T TCAAAR . WEIE ST PyMem Free () ARSI JEREBUTBCRY S X .
W *buffer $5173E NULL $54F (B FELINZEITIX), WryArg ParseTuple () R AL EAE R Z ok
X, FHF *buffer_length WIWIIGIEMREN ZEoh X K/N e ARG, BEXRFREgR TSR BERZ R B o X, HZ L
B WREFMEABR, FFiE— valueError,
TEX PN, *buffer_length 115 B A Hmtt J5 45 A A NUL 8 i KB .

et# (str,bytes 1 bytearray) [const char *encoding, char **buffer, Py_ssize_t *buffer_length]
Fles# MF, BT AHERSEAPFRENGE. HR, BREEARNSECE MY IEL.

TE 312 AR L AEARE: u, u#, 2 Fl z# CHERERF NS TIHAN Py_UNICODE* FIRTER.

e
b (int) [unsigned char]

AR Python FEEEN TLAF SR EL, FM#8—4> Cunsigned char.
B (int) [unsigned char]

FF Python FEE LA A RUEBOT HAI T AR A, F#6fA—1> Cunsigned char,
h (int) [short int]

¢ Python #2554/ C short int.
H (int) [unsigned short int]

H Python BeH4465l) Cunsigned short int, AT A,
i (int) [int]

¢ Python 564k C int,
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I (int) [unsigned int]
F Python BEH4446°h) Cunsigned int, AT AT .

1 (int) [long int]
- Python #2545 C long int.

k (int) [unsigned long]
H Python BEE 4452l C unsigned long, AT AT .

L (int) [long long]
- Python #5545 C long long.

K (int) [unsigned long long]
¥ Python #&$j(5%440: 4 C:C:expr:’unsigned long-long’, A AT G EE .

n (int) [Py_ssize_t]
H§—> Python BEAEAY {—4> C Py_ssize_t Python JLR/NRA,

c (bytes i bytearray KJ¥ 4 1) [char]
FF—A> Python FATHRA, 41— KR 1 1 bytes 3 bytearray X%, ¥4 C char .

1E 3.3 A K AASH: fuif bytearray KRR .

C(str KM 1) [int]

$ Python T4, WK HEH 1l str xH4, #6400 C ine.
f (£loat) [float]

$5— Python I ASRCF Y C Float,

d (float) [double]
Ff—~ Python ¥ s %% 44 C double.

D (complex) [Py_complex]
4~ Python 5 $CK B (LI~ C Py_compex Python S 5K,

Hapx+x

O (object) [PyObject *]
F5 Python XI5 (CGREATAHAR) A2 —4 C XFL3RE . B C R Pt BB I 2 32 PR B 1 X 42
XFG)Fstrong reference ANpEANE (BPEG] HIHTECALIN) . FAERFREHR A0 NULL,

0! (object) [typeobject, PyObject *]
F5—A~ Python XfRAEA—A C XZAEE . XERIT 0, HEHZWA C 4 5—1-2 Python KAUXf
SRk, BT AR SR ARE ) C AR R (RN Pyobject*), 4N Python X4 AR BA Fr ik i
KA, W£5|K TypeError,

0& (object) [converter, anything]
WL converter PRECRF Python X444k C AR, XFEMANSH: H—DRRmE, B2 CAR
(ERERAY) Mthdh, F0h voidr, 438 ZREUKIH A QT

[status = converter (object, address);

)

HoA object 2 W) Python S 1M address &% PyArg_Parse* BREN void* &5, R[N H status
R PA 1 ARG I A 0 ARG . M5 R I, converter PRERIY. 245 & Ik address
H R R B UCIRES .

N4 converter 32 M| Py_CLEANUP_SUPPORTED , WIUIRSHUHNT i 4 KM, B RES TR HIZ R %L,
MR A PSR E A BCR AR N A FESE AR, object Z80Rh NULL s R, %54k
P NULL 5 H b, 2S5 8 NULL , L, %S508 NULL (WE2R{E) b NULL address [F{H-5 R
JAIF Y R AR ]
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1E 3.1 BiAR & EAS B Py_CLEANUP_SUPPORTED #{US N«

p (bool) [int]

MR APER T R EL (— RPN FH LRSS RE A AR R ) C true/false BEARU(E . QIR RIBAN
HE 1, BINE 0. BN AR Python . 2 truth FREH £ 56T Python Wl Ui h EA1E
S|

JEy o

Added in version 3.3.
(items) (tuple) [matching-items]
K552 Python [751), BIKIEZ items hig X ERITHIEE . C SEULAN N items Hrg— AL
FaTT. FA) AT REA R E
i long” AU (PUEM -5 1) LONG_MAX FREIFFETE) Z W RERT, SRS 24 iy R - 2442
325 B NI EOR B A8 A B 2 G SR AT (S8 1, 3B SR AR [ C 110 R e — I
FITTHECT Be 2 R AR L) .
A TFAFER h A — L A PR B A FRR R . XS] B M ETERFE S . BATE:
|
FBHAE Python 285 h ) RIS EE 2 AT 2610 . C 285 W 1 Al S S AR S 110 N BRAE—24
— MRS AR ERS, PyArg ParseTuple () ARGV C A2 (AR BINE .

PyArg_parseTupleAndKeywords () only: FRWILE Python ZHHN LRI T 1y SRR 1 i ] X5 5
o MuT, BT R R T SR LR ISR, BT DMES AL PR R R | A EAE $ HiTIH

Added in version 3.3.

RCHITHRYSI R G AR s B 5 5 B TR B B DH B i R (PyArg_ParseTuple ()
PRECG A “RBR(E” 5.

ﬁﬁ%fnﬁ@ﬁﬂ%@%%ﬁﬁﬁ; I R TR O A 4 R B BUREOA M R RIHR .« A5 AHEHE

T AR HEL T 2 AR Python X425 | IR AGIH: ANERECEAT (RURZBBEA1ME | HITE0 !
2 K L8 pR RS RIS b e oA AL A5 H il ) A SR bk s X e JI R A il A G, A

—SUfEIL, 0 ETE AR R TS R AR, XSS B B ARG SLT, BAM TR
E AL A AT

N TR, arg XFRLFLFELAR A H HAE LN . 2}, PyArg_Parse* RACRFIR Ml FL{H,
A WIFFR [R5 A5 4 1 5755 24 PyArg_Parse* pAUH T MG ICHHe S5 I G RS, %A X
FRIT e HL S S X BT W g LIk pr) 73 B AR DR SR

API B ¥

int PyArg_ParseTuple (PyObject *args, const char *format, ...)
& THUE ABL T — B 24, REAh i SEEESHOIE T A REAL & . IR0 true;
R ] false I HL5 AR 55 o

int PyArg_VaParse (PyObject *args, const char *format, va_list vargs)

& T 1L ABL flPyArg ParseTuple () AHlA], SRMIEHEZ—A> va_list JERUHYSHM A& n] AR 1Y
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int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject ¥*kw, const char *format, char *keywords([], ..
B F R ABL AW LS00 5 B 2 B R 0 SRS R S B8 keywords 7”%&753&%
FEEAL TR NULL @EJJ:%ZQH 23 R SR positional-only parameters., JRENIHR ] true; KA SRR, ©
Kz ] false FF5 1 K AHN 1 5

YE 3.6 A B AEASTE: i Tposilional—only parameters [ FF

int PyArg_VaParseTupleAndKeywords (PyObject *args, PyObject *kw, const char *format, char *keywords[],
va_list vargs)

J& FFasE ABL flPyArg ParseTupleAndKeywords () f[A, SR EREZ—A va_list 8RS80
IR Y6 1i0E =& SN

int PyArg_ValidateKeywordArguments (PyObject*)

B FRE ABL i A it M X B F S HBR2FMAP AR A BEN
FPyArg ParseTupleAndKeywords () T%}iﬁﬂ%ﬂ’] rﬁﬁ—F F%Bééfﬁﬁil_fiﬁﬁﬂﬁﬁ

Added in version 3.2.

int PyArg_Parse (PyObject *args, const char *format, ...)

BT RuE Mﬂzﬁﬁm%ﬁﬁ“m*ﬁ”uﬁm%ﬁﬂ%—fkw Bfd FH ) METH_OLDARGS Z%{
AT YAE M Python 3 SR . X AHEAE T AR i S50, 7 HAERHEMERERS P i Kk 2 80t
WeEsEw, EAHHTZEN. EUR T MHAL T, SR AT HER XA H g gk s H .

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

BT ROE ABL — AN RIESIRBUE, B AR ERF e S5 A i I ok
HIE S0 R BN A7 R A VAR TR METH_VARARGS . A& 52 bRIE S e N MAEH args f& A5

TSR —ANTC . % IO K B 2 2k min BN max; min Fl max W REMIZE . BiMNKIS
BB AL B R B, BB ENY M2 — A8 PyObject* AF g EE’J&.% BATRLAK B args (I{ERIA
7o BT EEE AT A XNT args RGBT ERTE S WA BASHIHTS; BTN 24 8 7 k4
Iafb. BURREHE TR T LD IR 0] EAE T AE args ﬁméﬁda@%ﬁmﬁimm%%ﬁ FUERAE: WERPAT
%Jiﬂﬂﬂhuﬁ~4‘ﬁﬁ

e MMERIZ BRG], BE _weakref 555 BIELGAG A

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;

XA PyArg UnpackTuple () SEEHM TR PyArg ParseTuple ():

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

PyObject *Py_BuildValue (const char *format, ...)
RwEME: #agFl R, BTEUE ABL FET Rl PyArg_Parser sEUR FT 2 WA RIS A AR Al — 14>
EFFIRE A E . IR IHZ A A AR R A RS 00T IR 0] NULL; AR ] NULL R 5| % —4> 5%
o
Py_BuildvValue () FA—HAE—ITH. HANERBMUTRROSPINECEZ R
Sl Ied. R TR 22, Bk None; WIRBEMAE—AMEREIC, Bk g g
TCHRR AL —XIR . RS S AZEAEA AAF R m] PASR e R il — AR/ h 0 53 1 RYITA .
2 A G2 A7 DX B0 DA S BOE A% 08 BRI X e mf, s il s# AT, 28 IR EEL
i VAN E SRR ol K IOREAR 2 thpy_Buildvalue () BIERXFRAKTI . HA)iEdL,
FARR ARSI malloc () 3 HRF B NAE 2 RML 8 45 Py _Buildvalue (), REHBDHA THE
TPy _Buildvalue () RFBIBHEM free() .

TE N AT, WG 5rFRB S RIT; FHES O MR8 R o R 2R [B] 1 Python X 42541 ;
FHES [ NRY @R CAsE (A E4R) Iy,
TR, $IRAS, B9 STEAR L EAT R b 2 20 (BN uIEEIT, W s#). XA
PASEAR K A% A0 45 H B S A T e
s (str B None) [const char *]
A "utf-8" JRRRF ALk C FERF LA Python str X4, W4 C FAFH#R4h NULL,
NI Ff} None,

s# (str 5 None) [const char *, Py _ssize_t]
i "utf-8" iR C FAFER LA BEfE 404 Python str X4, R C 78414 NULL,
WK B2 20, FF3&[A] None.

y (bytes) [const char *]
KR C FAFH %404 Python bytes X4 . WM C FAFEEEE M NULL, IR [H] None,

y# (bytes) [const char *, Py _ssize t]
XRE C FAFH SHAC BEEA > Python X 4¢. WIRZ C FAFER R4 A NULL, W3R [E] None.

z (str or None) [const char *]
s —HE,

z# (str o None) [const char *, Py _ssize t]
il st —Ff.

u (str) [const wchar_t *]

P23 2 b wehar t [ Unicode (UTF-16 8 UCS-4) $Ha 22 oh X %44 Python Unicode %42, N
B Unicode ZZoh X541 NULL, W3R |9 None,

u# (str) [const wchar_t *, Py _ssize t]
¥ Unicode (UTF-16 5 UCS-4) ¥i#igah X HK: B4 >4 Python Unicode %4 . 414 Unicode 2%
X FRE A NULL, WG BERHE 28, HF R[] None,

U (str 5§ None) [const char *]
s —FE.

U# (str B None) [const char *, Py _ssize t]
M s# —Ff.

i (int) [int]
FF—AHA C int F46ky Python FEEOH 42 .

b (int) [char]
A C char Fik Python 324,
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h (int) [short int]

B—AEAR Cshort int 4 Python BB 4 .
1 (int) [long int]

Ff—4 Clong int 4 Ay Python BEENF 4

B (int) [unsigned char]
¥f—A> Cunsigned char ¥4k Python BEEN4 .

H (int) [unsigned short int]
¥—4~ Cunsigned short int &k Python 3004 .

I (int) [unsigned int]
f—~ Cunsigned int ##k Python ZEHN4 .

k (int) [unsigned long]
f—A Cunsigned long ¥4k Python BEE04 .

L (int) [long long]
F§—4> C long long f%4>ky Python BN 4.

K (int) [unsigned long long]
¥f—A~ Cunsigned long long #{ft>}y Python FEEXT4 .

n (int) [Py_ssize_t]
Wf— C Py_ssize_t FRIEEAL ) Python 37,

c (bytes K4 1) [char]

FF—MRRBEADFATH C int §40 K EEH 117 Python bytes X4,
C (str KA 1) [int]

FF—MRFRADTFAN C int $640 K B0 1 1) Python str Xf42.
d (float) [double]

¥—~ C double ik Python 3 5 %K.

f (float) [float]
4 C float 4> Python 7 55K

D (complex) [Py_complex *]
¥~ C Py_complex KBFIZERIELAL A Python & 457,

O (object) [PyObject *]
JR BN A% % — 4 Python Xt4, (H G H A —ANHiistrong reference (RIEF | FHE0n—).
AL ARG 2 —A> NULL 484, W Boe X o= Az S50 A A3 TR R E T 5
#o W, Py_Buildvalue () ¥§iRH NULL HASHIRFH. WRMKRGI KFHE, WakE
SystemError,

S (object) [PyObject *]
A1 0 I .

N (object) [PyObject *]
5 oM, [HEARXE I strong reference. WX G E 0T W H SE0 % H IR G AL 15258 21
BINRZ I B R FIAL -

0O& (object) [converter, anything]
W converter WRELNF anything 45> Python X 5. 1% ok $TE V4 FH B KE Al anything (124 345
void*) YERHSHOF HI R [E—4~ Fif” Python X4, B AR & AR AT iR R [A] NULL.,

(items) (tuple) [matching-items]
A5~ C AR BT FI R Python JLALIHRFFHIFIATE R AR
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[items] (list) [HISCHILR]
Fq—A> C A B P H A% B Python 31| F IR FFMH R M TT = 5=

{items} (dict) [HIRMILHE] .
KA CAZ B P Y45 A Python “F L. f—XFHELERY CAZBXME N — A TeRMAT A, 435I
H KT FME
WA AR AT 52, WIRE SystemError ik /A NULL,
PyObject *Py_VaBuildValue (const char *format, va_list vargs)

BEME: #0953 A, BT EE ABL fllPpy_Buildvalue () M, SRME#EZ—A va_list ZEB A SH0M
N AR B SHE.

6.7 FHEBRIMSHAL

F TR S A5 R =04 A5 5 e 1) R AR
int PyOS_snprint £ (char *str, size_t size, const char *format, ...)

& T HE ABL fRIEASNFAFER format FIFHNSEL, H b AE size NFA5E] stre 220, Unix T} 50
snprintf(3).

int PyOS_vsnprint £ (char *str, size_t size, const char *format, va_list va)

% T FoE ABL ARPEAS NFEAFER formar MR S HIN R va, HH AL size S35 soro 2 )L Unix F
WV vsnprintf (3).

PyOS_snprintf () MIPyOS_vsnprintf () 133 CFpEREREL snprint £ () Ml vsnprintf () « BIIH
H B2 R AR s 5 00 N —3BUA 7R, MARE C R EUNARSA .

AR SHLR str[size—1] FERFIFIIRAN "'\0 "o ENIMNAEG ML size FA7 (EIERER '\0") F|
stro PINBRECEIE SR str != NULL, size > 0, format != NULL H size < INT_MAX, if¥aixXiamk
EANFAEREN TR ZT X I/NA C9n = snprintf (NULL, 0, ...) HEMY.

XLERR AR A (rv ) 4% HE DA™ ML B R

* 20 <= rv < size W}, HMFHRISINIFR v DFRHEEGAE sir OMEFERE strivv] (LEP
o ).

s Hrv >= size i, FMFEBMAWENIFHFE—NHA rv + L FIRZEMNIX A REBSIIT. Rt
BT strisize-1] Sk '"\0',

s Yrv < OB, " REEAFHFN. TFEIIE T strisize-1] iy "\0", {Hstr AUHARIEA
I BRI VIR R BGR T IR)Z 5

PATR BR b Bt -5 T 5 AT Y T4 HR B B A
unsigned long PyOS_ strtoul (const char *str, char **ptr, int base)

& T EUE ABL ARPEL EH) base $f str PEFFEREIWIIATR 25588 unsigned long {H, Z{HMA
1E 2 & 36 BIFIXIA N, BE MERRE 0,

2 BB TR NG 20 . AR base HEMSAE 0b. 0o 3§ 0x BIZRUARGE RS (R KH
MERIAFEECH 100 FEEAA 0 BFE 2 F1 36 28] (BFEHAE) . Q5 ptr A4 NULL W B R & —
M I E R KA N OF (=L

AR T B EANLEXS MR R B BUETE 2 Y, & & A BUE TS Bl A5 1% (errno #{i% A ERANGE)
JiR 8] ULONG_MAX., WRICHEATE, WR[E 0,

2 Unix 885 L strtoul (3),
Added in version 3.2.
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long PyOS_strtol (const char *str, char **ptr, int base)

& T i€ ABL MRUEZER base K str PPRFEREIRIATR Al Long (i, R(HLAITE 2 % 36 1
FFIXTRI, B R 0.

FUT Pyos_strtoul (), {HAEN BRIl —4 Long {HIlI A& LONG_MAX.,
25 Unix 885 strtol (3).
Added in version 3.2.

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

BT RUE ABL REP4FEE s Fidfily double 281, JRIGHF255] % Python 545, 232 M FAFEBEE AT .
T #E Python [¥) £loat () MEERITHEZINTFAELES, BT s UANKA ISRk, FAf i
ST T Y F A DX

N4 endptr & NULL , FEHUEEANFERFE . 51k ValueError I HiR[E| 1.0 WIERFAFFER A Z IR S AL
R GRSy =

WK endptr A NULL , RAREL W5 F AT ERH 1 *endptr B8 N HG 10 55— D R I F4F .
AR EAF B WG BEAS 2 17 BB R 7, K *endptr B NG MFEMAEMNITL, 51k
ValueError 5%, FHikE -1.0.

MR s FR— DN KK AGEEEAE— 7 S EB0P M (5 Uk, "1e500" FEFL T4 L2 — 74
) SRGHIE overflow_exception && NULL iR [B] Py_HUGE_VAL (H@EM4HIMGE) HHAKE T
i 527 . FESLIT , over flow except ion WA~ Python R4 5| % HHFEEN -1.0
o TERXPIAMEIL R, & *endptr 7 MEBIEZ FHE— T4

URAEHEAR I ) B AR AT A FEAl R % (R — D NAE AR RS R) . BG4 Y Python S I Hak [l
-1.0,

Added in version 3.1.
char *PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
& T F45E ABL B double val #—AMfi J 45 7€ 1) format_code, precision F1 flags W F45H .

XU EA TP Z —, e, "EY, V£ TEY, Tgt, G B et R e SR A LA
0, 'r' MAXHEE TARMEREL repr () #3K.

flags W] PA N E B HAW{E Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 Bf, Py_DTSF_ALT m{ H:H &
* Py_DTSF_SIGN FIuRE el I 7473 B M il — 455545, RIGE val 5 E 8.
* Py_DTSF_ADD_DOT_0 FK/nfiffik Ml i) FAFp AR AR A G 2 — DAL

e Py _DTSF_ALT FR M ™ BACH” LN . A X402 R PyOS_snprintf() "#' E XX
(=P
= ptype K NULL, W E 38 1) 09 {8 5 #% % & Py_DIST_FINITE, Py_DTST_INFINITE &}
Py_DTST_NAN H[{J—A>, 51T val 22— NERREE . TCRRECE SRR .

1R B 2 8 ) AL B 5 e 5 AT B 1 buffer BOFEER, ANSREE A S WO SN NULL. U O B A B
HpyMem Free () RREHGR B F4FE o

Added in version 3.1.
int PyOS_stricmp (const char *s1, const char *s2)
ARG INGHFAFER R BT 2K NG ZAh, ZREH TAE)r 30 stremp O M.

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

AR KNG PRI . BT 2 KRNGZ 0, G TAEIT S stenemp () Al .
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6.8 PyHash API

HiZFPyTypeObject . tp_hash J{ i,
type Py_hash_t

WA ERT: RS RL.

Added in version 3.2.
type Py_uhash_t

WA EHIEAL: TSR

Added in version 3.2.

type PyHash_FuncDef

PyHash_GetFuncDef () ffi M FEREUE L.

const char *name

7B R (UTF-8 4R 4550 ) .

const int hash_bits

AR L7 RO A (EL R R/

const int seed_bits

AR A7 ) i AT T(ER /N

Added in version 3.4.

PyHash_FuncDef *PyHash_GetFuncDef (void)

AR 75 PREUE Lo
S

PEP 456 ~ 44 H o] B BvET.

Added in version 3.4.

6.9 5

PyObject *PyEval_GetBuiltins (void)

BEfE: AT R, BT EUE ABL
Y328 [e] SRR O AR 2 -

PyObject *PyEval_GetLocals (void)

BEME: NGS5 A, BT RE ABL 3
[f] NULL,

PyObject *PyEval_GetGlobals (void)

BEME: A5 A . BT HUE ABL
[5] NULL,

PyFrameObject *PyEval_GetFrame (void)
BEME: AR FI A . BT HRUE ABL 3

AR [ 24 B PAAT Wt A pR RO L, R O AR AT

AR [0 24 B R T T S AL

A [ 24 T R o 4 JRy AR

A [n] 24 AR A it

HZ R PyThreadState_GetFrame () o

CHA T, AR 2 BT R IR

AL, ISR M BT T B O R

USRI 24w ST AN 3% [8] NULL,

6.8. PyHash API
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const char *PyEval_GetFuncName (PyObject *func)
& T HEE ABL MR func R &%, FEEEBIXS G, WHRIEERZAFR, SN func HZEAUR 2 FK.
const char *PyEval_GetFuncDesc (PyObject *func)

J& T FasE ABL ARYE func B2EBLR IR FATER o R A5 R AR V51970, 7 constructor”, ” instance”
F1” object”, 5 PyEval_GetFuncName () HIZ5HRER:, ZEREE func BIHEE.

6.10 4mfFiDES M SZFFThEE

int PyCodec_Register (PyObject *search_function)
B FAEE ABL FEME N8 ) G AR A4 2L pR AL
VERNHMP 2, WR encodings WHARME, WaSMEE, AR ETERRRBIIR P IHA
HHESR —1L

int PyCodec_Unregister (PyObject *search_function)

B FidsE ABL B 3.10 paAe. YR DRI SHE R R EBOH G SR G . WERHEE R R BCR P
b, SAMAEAT B BENIFR ] 0. ARG | B — > H iR ] -1,

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

& T HaE ABL RN LG & encoding W) 4t e /5 CAFAEMTIR ] 1 85 0, BEpR A R BB .
PyObject *PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)

BEME: Fe97 A BT EUE ABL {Z AU ARG B AR 2 i APL.

object i [ i errors AT & X EEARAC PR ¥EAL B 45 € encoding YRS 2R BREL . errors W] PAA NULL FErn{ifi
R gmtth et BT iE LR 5. TR EA RN g 28] £ 5] & LookupError,

PyObject *PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
BEME: #ag7I R . BT E ABL iZ USRI S E AR APT,

object ffi 1 1 errors it & LRSI AL 45 38 encoding WIFRTSZRPR%L . errors T DAH NULL Fniff
TR SR D AR T A S BRIA T . WERIRA B i #8 W 25| K LookupError,

6.10.1 Codec 3}k API

TE T Y REH , encoding “FAFER A R 530 /NG FAREIE, X BEASE AT AL ) 2 4k g A A 20 52 B %
KNG WKL BT TR RS, W% E KeyError i) NULL,

PyObject *PyCodec_Encoder (const char *encoding)
BEME: Feg7l A . BT EUE ABL NEER encoding FRI— it B AR .
PyObject *PyCodec_Decoder (const char *encoding)
BEME: Freg 7l A . BT EUE ABL NEEER encoding FRIL— RS R AL .
PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
BEME: #eg5l A . & TRaE ABL N5 ER encoding REl—4~ IncrementalEncoder %4 .
PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
BEME: #FHey 7R . BT EE ABL NS ER encoding $EL—~ IncrementalDecoder X4,

PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
BEME: #ey3lA. JBTERE ABL SHEER encoding FRHL—A> streanReader T.J M%{.
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PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
BEME: #ey 3R . BT EaE ABL NS ER) encoding 3REL— StreamWriter 1. FREL.

6.10.2 FiF Unicode iR BIEFAYEME API

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

B FHaE ABL FEZE Y name 2 NYEWHEE IRALBR 1R s AL error. 1 BRECRHAE— A SR RIS 48 21 G
RIS P AT TCTE MRS I - B HL name it € 4 encode/decode pR AL I 1Y error B2 I} H i 4
FEf AR R -

Z | O KR K & ¥ % — 4~ UnicodeEncodeError, UnicodeDecodeError &}
UnicodeTranslateError W SEBIfE N RS 40, H & X T W8 F A5 80F 1 75 L H
RN RE S (S Unicode 577% 31 % 1 fREEBUAE B R AN ) o 1% [l s Bh 5 |
REGERSTE, B R B — S T KA B 75 B — e, DA —AFRon Imfs R 4L,
TRIERFR I N AR 20 EVRE i iR A
WIET 0, MR —1.

PyObject *PyCodec_LookupError (const char *name)

BEME: #eY3R . TR ABL BIRAE name 2 R YW AS AL IR R AE R AT DAE A
NULL, FERCREIL R KR 145 strict” ()4 5 Ak B 0] 5 R 4

PyObject *PyCodec_StrictErrors (PyObject *exc)
RwEME: 18k NULL. & T FE ABL 5% exc 575
PyObject *PyCodec_IgnoreErrors (PyObject *exc)
Bl #agilA. BT RUE ABL 2% unicode £ iR, BRILHEFIRATEIA o
PyObject *PyCodec_ReplaceErrors (PyObject *exc)
BeMh: #Hag51 A . BT RUE ABL (i 2 5{ U+FFFD £t unicode 44 ix.
PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
Bl #agilA. BT RUE ABL ] XML FAF5] I unicode 2 5 ¢ .
PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)
B fa: #ay3l M. BT RE ABL M RBHTAL SR (\x, \u Hl \U) £t unicode it i% .
PyObject *PyCodec_NameReplaceErrors (PyObject *exc)
BwEMa: #eg3I A . & RGE ABL A 3.7 e, flH \N{ . ..} 5 AP unicode AR
Added in version 3.5.

6.11 3} Perf Maps By32#+

TE32 XHFF- 6 b (TEBSASCRIE, AT Linux) , 5z 47 W] AR perf map SUHSR(#i45 Python R #0061+
SMERIERE AT TR AT (B perf 48) o IEFEZATAIHEAT AT ATE /tmp HSRHEIE—ASCfF, W&
RO T PAT ARSI 2R E SR 25 H o AE 3RS W Linux Perf T H R,

1 Python w1, X 2EAf ) APT W] (AR T S5 L LA T 04 AR P S o
TR 2 APL AN EORFFA 2Rl (GIL).
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int PyUnstable_PerfMapState_Init (void)

XSE 8T APL, ERITER LR PG AL

$THF /tmp/perf-spid.map XM, BRAEEELHITH, Q@ MPURMRETRE 2 S A%
(MRFAZiE it PyUnstable_lritePerfMapEntry () $WATHI) . WH, A U E I I
B HAFEMiHPyUnstable WiritePerfMapEntry () KT RHFES — R UE H BT R AIRAS .

JEENI IR ] O, BIEATIT perf map SCAFARIKINR ] -1, S GBI RGN & 0] -2, ATAG A errno 3k
PN UGS EE 2

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

A8 APL, ENAER ZATH A G I

1] /tmp/perf-$pid.map XHEHA—AHMEAH . WEHRLREL SN . FHER T — R H:

# address size name
7£3529fcf759 b py::bar:/run/t.py

KEBG ALK HZ U PyUnstable _PerfMapState_Init (), W perf map UM AFTIF. BZh
R 0, BCEAERMI RIS PyUnstable PerfMapState_Init () MRIEIHRAHS

void PyUnstable_PerfMapState_Fini (void)

X RS APL, ERITER R AR A G ks

KMPyUnstable_PerfMapState_Init () FrfTFFH perf map SC . R E S TEfRRERS ¢ AT I9 [H] h
BATHE A R . A, NOIZBCE H R R R A, B T AR FARIR A S AN 4 SR
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MERE

AF PRI Python XIRACH,, Fib HRM, LA Z RIS R (Flan, Prafuadesy, Sy
FIRR) . MR GRBIEATE I, 1474 —4 Python 54 .

XL R R AN AT B TR IE WAL AT B 0, In— B Ry List_New () A, (HH ARG H 3%
F R — Lk NULL B

7.1 HRMY

PyObject *Py_NotImplemented
Not Implemented B, M TARCHAEAEERA 045w RAH G R L.
Py_RETURN_NOTIMPLEMENTED
ERAE M CIES AR [E Py_Not Implemented WA (B 8—~45 7] Notlmplemented Ffjstrong
reference iR ME) .
Py_PRINT_RAW
BHZAATHIN R EE (NPyobject_Print () MPyFile_WriteObject ()) —2fdi i A AR
WAL, X EERREY S (AR R A str () MIAE repr () .
int PyObject_Print (PyObject *o, FILE *fp, int flags)
FTEDRT S o BISCF fp. HEEETIR ] -1, flags ZH000 M T8 AR T BT . H R ME— SCHF eI
s&ePy PRINT_RAW; HIRLEHZHEI, WRE AL str () MAR repr ().
int PyObject_HasAttr (PyObject *o0, PyObject *attr_name)

& T HaE ABL Q1SR o iy A @ attr_name , WR[E] 1, R ] 0, X AH 24T Python ik hasattr (o,
attr_name), ﬁt@ﬁﬁ%ﬂiﬂ

ik EHH __getattr_ () fl __getattribute_ () HIEWT LR FH S E IR ZI 0% . AHEL
WA TAE M AR AN T JEMH PyObject_GetAttr ().
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int PyObject_HasAttrString (PyObject *o, const char *attr_name)
J& FiaE ABL X 5Pyobject_HasAttr () fH[E], 1B attr_name #1555 const char* UTF-8 #zfi%
PFATE, AR Pyobject*,

i WA __getattr_ () fl __getattribute_ () FIEMTECETERBIGH st X5 A %
A ) S R R I 2 W . AR A TS A AL FEAL PR, M PyObject_GetAttrString ().

PyObject *PyObject_GetAttr (PyObject *o, PyObject *attr_name)
RwEME: #ag 51 R . BT RUE ABL WIS o WAy attr_name W) J@VE. SR IEIEMEE, RIGUE
Bl NULL. X4H24F Python 3k o.attr_name,

PyObject *PyObject_GetAttrString (PyObject *o, const char *attr_name)
BEME: #Heysl A . & TR ABL X 5Pyobject_Getattr () FH, {H attr_name #5355~ const
char* UTF-8 #gid ) 37E, MAE PyObject*,

PyObject *PyObject_GenericGetAttr (PyObject *o, PyObject *name)
BEME: ey il A B TFROE ABL @A R R HERBR S, T A KRR R tp_getattro ff
H. BEERMFMA (LTX20 MRO ) AR, HAEXZRM __dict PAHHEA
JEYE. IEAN descriptors fiTid, BERARFFILE T LR, MHAEBIEHRAF MRG0 2 fi %k
AttributeError ,

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
& T HE ABL KRS o h44 2 attr_name WEVE(EI N v o RIS G] K S Rk E] - 15 iRtk [a] O .
X AH 4T Python 54] o.attr_name = v,
W v o NULL, @M R . AT hEgEE RS pyobject_Delattr (), (HHARFIEEA
BERER .

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *Vv)
J& F i ABL X 5Pyobject_SetAttr () fH[F], 1B attr_name #1555 const char* UTF-8 #ifit
AR, AR Pyobject*.
WR v Ry NULL, ZEMeR G, (ERIIREC M pyobject _DelAttrString ().

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
& T HasE ABL AR BCE MR R, M TIMALREXN R tp_setattro . EIERRF LA
(P TR MRO ) A 4RER AR, WIARARE], WA HOAE Se i) - b i sl bR @ AR S BT 5
W, ZEEERTEN G __dict  HRCEEMER . ARBEIRR R 0, MRSk AttributeError
%ﬁlﬁ] -1 o

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
MEEXT 5 0 W44 N attr_name B)J@M: . RIGBHRE -1, XAH24T Python i&/4] del o.attr_name.

int PyObject_DelAttrString (PyObject *o, const char *attr_name)

X 5pPyobject_bDelAttr () A, 1B attr_name #355%E 5 const char* UTF-8 4@l =5 R, A
2 PyObject*,

PyObject *PyObject_GenericGetDict (PyObject *o, void *context)

B #FHeyil A . B THE ABL A 310 eAe. _ dict_ FEBSF ISR 00— Rl FHSE . DA
A 2> ) 7 -

U BRI BB P RE B T AZRIBOM &R 0 1 __dict o MBI A4 A NULL /2 context . i M pR%L
T RERE RN T I B AAY, BTDAMEDT X SR ER R A pyobject_GetAttr () MIBEL AL

LR, KR ] NULL H B — 7.
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)
R E—ARIRI R obj 1 __dict_ [fEEl. WERAAFE __dict_, MR NULL H HABRE R .

UL BR BT RERR 2N I TN, FTATETT RN R RS Pyobject _GetAttr () AIRERTE
PyObject *PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
BwEMA: #Hagil . BT AE ABL (I opid 487 B4RIER LB of 1 02 BIMH, AR NPy LT,

Py_LE, Py_EQ, Py_NE, Py_GT 8Py_GE I —, HIXT <, <= ==, 1=, > 8 >=, LEFEHT
Python 5 ol op o2, HH op &Y opid XN I BAF. WD IR A He e 45 5 E, 2 Wi ik [a]
NULL,

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

& FiasE ABL 1] opid T4 E A, BlWPyobject _RichCompare () fHHL of il o2 MYfH, {H
e IR ] -1, AEZRON AR ] O, FEHARNTOL TR M 1.

i QR ol Ml o2 Z[F—PXG, PyObject_RichCompareBool () Rt NPy _EO0 RN 1 H KPy NE
RIE 0.

PyObject *PyObject_Format (PyObject *obj, PyObject *format_spec)
& T g ABL ¥ obj ] format_spec. X% Python ik format (obj, format_spec).

format_spec B[ PA°H NULL, FESLIEH N RARFEN T format (obj) o MIIEFR [ A& AL 475
R [F] NULL

PyObject *PyObject_Repr (PyObject *0)

B #a951 A . BT RE ABL THREXIS o AT L. IR Bl FAF R, SRIHT R [F] NULL,
XA 24 F Python #iA5 repr (o) . HINE KL repr () THH.

15 3.4 J5UA S A o LR RO A fr AR, TR DA 2 B 5 7005 3 0 5.
PyObject *PyObject_ASCII (PyObject *0)

B fa: #ay il A. & THE ABL 5Pyobject_Repr () —F, WHEXMNZ o WEMFIEX, H
fEPyObject _Repr () REIIFAE M \x. \u 8 \U # I ASCI F4F. X B4 — 20T
Python 2 Wi PyObject_Repr () REIMFAE. HNERE ascii () .

PyObject *PyObiject_Str (PyObject *0)
Bl #HagilA. B TRUE ABL TR o W PAFER B, IR B FAFER SR R [B] NULL,
XAH T Python ik str (o) o HNEMRE str () WM, FIBH print () WECAM.
T 34 A R A R BT & — DTS, AR PR 2 BB 25 57 16 B Y 5

PyObject *PyObject_Bytes (PyObject *0)

BEME: #ag 5 A . BT RUE ABL RS o WFIER . KIMEHR B NULL, B i [E]—A 5y
BXTE XA YT o AEREEY Python #ik:{ bytes (o) . 5 bytes (o) RFIMZE, 4 o @BEEM
ARHILER 0 W FATERRTZ T, 2xfil & TypeError,

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
& T FE ABL U2 derived 285 cls A BN HIRA 2R, RN 1, IR [E] 00 A2 H 850k ] -1,
WA cls J2oedl, WA cls PTG . Q2R 20 — YR ] 1, R84 1, FHEZ 0.
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1E40 PEP 3119 F)fl_ MR cls i __subclasscheck_ () ¥, ¥SuE H A E TRPRS . &
)r!'J, W derived 2 HAZS A T2, AEETE cls._mro__ W1, WABHME s 1— 112K

HAEFENG (R type BIRARMEH]) A AE. HE, WRATLALETERE _ bases_ @tk

(M\fﬁ ERRoedl) KRB —

int PyObject_IsInstance (PyObject *inst, PyObject *cls)
& T RUE ABL Q2R inst 52 cls B2 5200, WHRIEN 1, QRO R E] 00 4n SR A Uk [a] —
HRE— .
AR cls j2oedl, MR} cls FATEIHGI . Q2R 20 — UGz ] 1, Z52585655 0 1, B NHF
IE4N PEP 3119 firid, 412 cls 47 __subclasscheck__ () Jrik, R M%E?*H’Wmu A
W, WS derived J2 cls B 12, IBAEMIE cls E"J*’I‘ifﬂ
S5 inst W DAL class_ @Mk S H TR,
X4 cls MDAIE I 5 bases JEME (ZBEHMLATZERMITH) KREHHREXIWPA AL, IH
FIpLERE .,

Py_hash_t PyObject_Hash (PyObject *0)
B FhaE ABL THE IR IR AEAE 0o RIEFIRE] -1, XA T Python Kk hash (
e 3.2 AR A AT AR IR [P 2R L2 Py_hash_t. XJg—K/NGPy_ssize t *HHEI’J%H‘%%?&

Py_hash_t PyObject_HashNotImplemented (PyObject *0)
& THE ABL BEH—> TypeError RfEH] type (o) Aighashable JfiR 1Al -1, Mok $AEAF il T
tp_hash MO NI PASFERIN Fr, SRV AL B b ) AR AR R B 2 A T I A R 42

int PyObject_IsTrue (PyObject *0)
& THUE ABL WIRXIR o #ik e true, WIRE] 1, 0GR E] 0, 3EAH2Y T Python AT not not
oo RIGMERE -1,

int PyObject_Not (PyObject *0)
& T HUE ABL WIZRXR o #ik e true, WHRE] 1, WK E] 0, 3EAH2Y T Python AT not not
oo RIGIIRE ~

PyObject *PyObject_Type (PyObject *0)
BEME: #ag 7R . BT IE ABL 24 o AN NULL I, G&[E—EXR o B’J—i‘éﬁ%ﬁﬁfﬂﬁ%@ﬁiﬁ%ﬁo
WAL, K5 & SystemError HiR [\ NULL., X%:[6F Python 1K= type (o) . WIZ@&A%‘)&_—
AT 1R BB strong reference. SEFr 1 15A Z /0 PR T MR BORE R Py TYPE ( ) B, SRR
—A~ PyTypeObject* BAIMFRET, BRAERTRE—AHstrong reference.

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
WERISRR 0 J2 type KR IA, MLREAEE, BWLRIE 0o WASHHERLAE NULL.

Py_ssize_t PyObject_Size (PyObject *0)

Py_ssize_t PyObject_Length (PyObject *0)
B THE ABL RIEIXR o B, AIRXTGR o SCRpF IV RS, WHR I R RE . 4 I 3R [1]

%% [T Python $iA= 1en (o)

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t defaultvalue)
RER G o AT EE . BRI SR K E, REM __length_hint_ () #EA7HTH, R&JEIRIE
BeiME. BRI -1, XZE[FT Python 25353 operator.length_hint (o, defaultvalue),
Added in version 3.4.

PyObject *PyObject_GetItem (PyObject *o, PyObject *key)

BweMa: #FHegsl R . B TEGE ABL IR[BIXS key X I o JCE, BUFE ARG ATR [B] NULL, X %5 R T
Python A= o [key] .
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int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)

& T REE ABL KRR key BRI v JRIGINTG A8 IR ] 15 IR W] 0. 3XAH4TF Python 1
flolkey] = vo ZERE T RAHC Y 5 HITEL

int PyObject_DelItem (PyObject *o, PyObject *key)
B T RE ABL MXFSE o AZIRXT G key HBRYT . JRIGIFaRIA] -1, XA T Python if4] del o[key].
PyObject *PyObject_Dir (PyObject *0)

B #eggl M. BT RUE ABL #24F Python A dir (o), iBEI—4 (FWREANZS) EEXTE
%ﬁﬂ@?ﬁ%ﬂ% QAR RS AR M) NULL. WS40k NULL, Z8{0l Python [ dir (), NJLEIJ:‘IHU
locals [#)44 75 XU EA WG S PATHESL , iR [B] NULL, {HPyErr Occurred () ¥i&[n| false,

PyObject *PyObject_GetIter (PyObject *0)

Befa: #a95l A, BT EUE ABL S5[AF Python ik iter (o) o« MRS HLRI—HHEN L,
WRZHRE LD ERE, WREIXTRAG . WX RA %ﬁi%ﬁ, &5l % TypeError , Ik

[f] NULL,
PyObject *PyObject_GetAIter (PyObject *0)

B #Hag il A, & TR E ABL A 3.10 prAz. % [F T Python ik aiter (o). ¥Z—
AsyncIterable X%, I HIHikE—/ AsyncIterator. %k EIHE—AHEMARs, (HIE
ZHHE—A> AsyncIterator, FHREIHE . MR ZNEAGEHENR, &5]K% TypeError, ik
NULL,

Added in version 3.10.
void *PyObject_GetTypeData (PyObject *o, PyTypeObject *cls)
B TRGE ABL B 3.2 paAe. SREL— MG EN cls IR TR & m B e st
ﬁ% 0 WAUH cls BISER, T cls AU A Py Type_Spec.basicsize A . Python Ak AriX

KAEFE G, RFRCE R TR B NULL,
Added in version 3.12.
Py_ssize_t PyType_GetTypeDataSize (PyTypeObject *cls)

J& T fasE ABL B 3.12 prite. iR []K cls AR B B SE Bl NS el kN, BlPyobject_Get TypeData () Jif
R[N RN

XA KT Py Type_Spec.basicsize WRENMR/N; AT PAZ 4 X AR HOMEL (B0

i# 1 memset ()),

RHY cls BB A Py Type_sSpec.basicsize A, Python REAGAX—x.
MRS, RFBCE S R [ — A E

Added in version 3.12.

void *PyObject_GetItemData (PyObject *0)
Py _TPFLAGS_ITEMS_AT_END SRHU—H8 MM B4 H BAE M H8 4T

I, B S JF IR 8] NULL. W1 o A W EPy TPFLAGS ITEMS_AT END W 45| %
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);

—NHHRH AN ICHRRMESE, H—A dict TR KEFSE, EALT Python LR )
callable (*args, **kwargs). args* L/REAETH (WREA LK, 2R —AFTTW) , 2R
R FAEF S, thwargs* T VAR *NULL,

XA ZPEANE *tp_call* i : tp_new fltp_init WXFEIESEL.
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

VERZREN], ans w725 SRR vectorcall, CPython £ B [m] T BRI T o A1, XA —ANIE MR E -
WA, —SSE =y R EBEH tp_call (MARMHPyobject_call (). Hth, —A33F vectorcall (R,
WWSEBLtp_call, BEAk, JoifE FHEERM ML, AT S a9 T AR AU A R Y« R ¥R/ tp_call
WHE NPyVectorcall_call (). {HS—IEHE:

el —/NSCHF Vectoreall {28 ISP ELAG M RITE LAY tp_call,

TE 312 AR KA AR T BAEPY TPFLAGS _HAVE_VECTORCALL JEARTEZRME) _ _call_ () ¥Eo B IR(E
B MR R, GRRHUAE N TR E tp_call, HUILATREM AT AHAFET vectorcall pREL. ) £ 1Y
Python Jig 41, vectorcall B 24 {0 F T4~ 77 24 ot 5 B ASZRAL,

AR —A2H vectorcall L, *tp_call* 18, AN iZSEIH vectorcall, BA0, U1 SR#%E & 75 B0R- S50k args
JCAAN kwargs dict, AR SEPL vectorcall BLI%A = o

A DAl T 2 Py TPFLAGS _HAVE_VECTORCALL JEFR ¥ tp_vectorcall offset ¥R 44tk Ak
W vectorcallfunc BB F B SE B vectorcall 3. 3% & — N8 A DA 2544 10 s B P51

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

& FFaE ABL g 3.12 prAe.
e callable 25058 I IXT 4

o args J£—A Cili s 8dl, i ES BRI
KEEFSHOME. WRBEASE, XA AZ NULL .

o nargsf REALE SO EHN Ll e
PY_VECTORCALIL_ARGUMENTS_OFFSET JiihRr. BEM nargsf RGN B S LHREE, EMF
M PyVectorcall NARGS ().,
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* kwnames &8 & Wi it AR CH] .
PG, Wise kwargs FHLF . XL EIMILE FAFER (str s =7 IRMSEH)), I B Ef1nm
FEME— . AERBA TS, A4 kwnames BT PAF] NULL 0% .
PY_VECTORCALL_ARGUMENTS_OFFSET
& THaE ABL B 3.12 jrz. WAL vectorcall 1Y) nargsf ZEUH I E T IHARAE , W AR VFR R 35 I I s ke
args[-1] WMH. #HA)TEDL, args JRIMAECHETHZSE L (A2 0 ). B AR ] 2 Fil ik R
args[-1] MY{H.
X} F-Pyobject_VectorcallMethod() , IXMHREGHASE RS args [0] AJRERAE T .
o i B o s Ak % M OF & 4h 4 B W A7) X kR M, st HE O#E O
M PY_VECTORCALL_ARGUMENTS_OFFSET. X FEMCRE 05 18 W0 48 % 7 ¥k 2 25 09 ] 9 X 42 4k
W R RGP AT R A G R 3E—INTFEFF 3K 1Y) self 2%5) .
Added in version 3.8.

B — ST vectorcall ) X &, W B B Acall APL R R, w015 HfhowT U X 4 — B
PyObject_Vectorcall () 1B 2B

& f£ CPython 3.8 . vectorcall AP il A 2 ) R B & DA JF 3k F &) & 19 45 F 32 it
_PyObject_Vectorcall, _Py_ TPFLAGS_HAVE_VECTORCALL, _PyObject_VectorcallMethod,
_PyVectorcall_Function, _PyObject_CallOneArq, _PyObject_CallMethodNoArgs,
_PyObject_CallMethodOneArg, b4}, PyObject_VectorcallDict PA_PyObject_FastCallDict

WA FREEft . IHA ARSI SON AN T RIS B 24 R 514

B
T pocal W, %V A FH A L 0 )30 CPython Xb T i Al p_call 347 1 W 1) & fif

JﬂPy_EnterRecursiveCall () %I]Py_LeaveRecursiveCall ()

HPRUERCE, XA T 6 vectorcall f I+ B I J5 78 75 28 .24 66 1] Py_EnterRecursiveCall 1

Py_LeaveRecursiveCall ,

Vectorcall 3z API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
B TRE ABL B 3.12 paAe. 455E—> vectorcall nargsf 5%, iRIISHN IR R . HEISF R T

[(Py_ssize_t) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET) ]

SR, Mff] PyVectorcall NARGS pREKDATERF R RE.
Added in version 3.8.

vectorcallfunc PyVectorcall_Function (PyObject *op)
U2 *op* AR SCHF vectorcall MY (202 BN AR SR, B2 R AR IEBIATE), d ] *NULL*,
I, IR B *op* HIEY vectorcall BREHEE . XA EREM A A 578

XTIERE T op B X vectorcall Bt i AL, BIPAE A PyVectorcall Function (op) !=
NULL s2F .

Added in version 3.9.
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PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)
& THE ABL B 3.12 paAe. P * AlEXIR * Wvectorcallfunc, HALEZH KB TSH HIA

JUZHAN dict FEX LA H

XE—ANTHEE M Tl Ate_call fifis & H T te_call ML M. BEASK
APy TPFLAGS_HAVE_VECTORCALL EFRH HEWASEIER tp_call,

Added in version 3.8.

7.2.3 AAXE R API

A ZA BTN KA Python X5 . A4~ BR B SR H S U BB T G SCRp AR BT LASE: 1p_call
ol vectorcall. T RUATREDHIIA TR, et — 10 A VR BT IIA H B iA% 2N s

TREL TAIIRIEE: ES RSSO A TR R

Ry ATE A& (Callable) args kwargs
PyObject_Call () PyObject * Jo4l dict/NULL
PyObject_CallNoArgs () PyObject * --- ---
PyObject_CallOneArqg () PyObject * 1445 —
PyObject_CallObject () PyObject * JLAH/NULL -
PyObject_CallFunction () PyObject * format -
PyObject_CallMethod () X4 + char* format =
PyObject_CallFunctionObjArgs () PyObject * A AR ZEN ---
PyObject_CallMethodObjArgs () X% + ZFR A AR ZEY
PyObject_CallMethodNoArgs () X% + 25 = =
PyObject_CallMethodOneArg () X% + 2 F5 1 %5 =
PyObject_Vectorcall () PyObject * vectorcall vectorcall
PyObject_VectorcallDict () PyObject * vectorcall dict/NULL
PyObject_VectorcallMethod () S+ PR vectorcall vectorcall

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

BEE: #ag51 R . & TR ABL YA —SaliE ] Python X¥4 callable, [ty i yC4 args e i)
S8, VAR A kwargs FITés M) KRBT SHL

args WhIAN NULL; WRAHESHOHE N — D2 e, WERABERE TS, W kwargs 7TPAK

NULL,

ST R B AR FE R Ol — A R a [a] NULL.
XEEMT Python FiAH callable (*args, **kwargs).

PyObject *PyObject_CallNoArgs (PyObject *callable)
BEME: #ag5) A . BT ABL B 3.10 . P8 FH-— ] E FH B9 Python %4 callable 3 ANt A7) 2
. RN SE I Python I X RIS A RO 3.

IR AR [ S5, AE SR ORI — A58 IR [u] NULL.

PyObject *PyObject_CallOneArg (PyObject *callable, PyObject *arg)

Added in version 3.9.

B #Heg7l A . A RTJE ) Python X§4: callable It w 15 1 1 ML E S arg %A it

FEH

IR I Z5 2R ARG A5 iR [a] NULL.

Added in version 3.9.
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PyObject *PyObject_CallObject (PyObject *callable, PyObject *args)
B #eg5l A . T i ABL JHH-— AT A E Python X4 callable, Tty Hocs args Frésthir)
SR WERAEEAE ASH, W args RTPASH NULL.

IR A ZE 5 TR Il A~ S -k [E] NULL .
X AT Python FiAH callable (*args) .

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

BEe: #agil A . & T e ABL JE I —ANFT I 1 Python X 42 callable, [ n] 28401 C S48, X
W C R Py_Buildvalue () WAGHIMKFAFH A A . format WPASN NULL, FoREARIUL
25

ST IR AT ZE 5 RISl — A~ S F Iz [|] NULL .

XEAHT Python #3A=, callable (*args) .

BN LA Pyobject* B3, WPyobject_CallFunctionObjArgs () j&H Pk ks,
TE 3.4 JA K AT XA format ZEBIEM char * B,

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

Bl #ag51 A . & T RUE ABL W obj X5 H 4478 name 177 VEFF AT AT AL RO C 240 X4k C
SR py_Buildvalue () AFIUFAFHARAMB I B4 40— o0

R ATPASH NULL | FR RERULZSH

ST IS5, AER MOl — A~ i & ] NULL,

Xl Python %iAR obj.name (argl, arg2, ...) 2—FM.

WHEBWMRIRAEA Pyobject* 2%, Wpyobject CallMethodObjArgs () jeHHURAEESE.
TE 3.4 JUA & 425§ The types of name and format were changed from char *.

PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, ...)

L@iﬁ #egil A . BT RoE ABL W#H— Python W[ X4 callable, iy ] A4 &N PyObject*
SH. %7‘%&7@)\ NULL 2 J5 ] B0 B S I U R

BN R R G55 A 2R IOl — A 7 3% [8] NULL
X1 Python %E A callable (argl, arg2, ...) &—FH.

PyObject *PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)

B #ay3l A, & TRUE ABL I Python Xf 5 obj thiy— A Pjil, JLPOr K2 B name 1y
Python “FAFERXT R4 . B XRFFIA AI AR Pyobject* SN . XS H0UE A NULL 2 J57]
R TE S B SR B .

IR IS5 AR WOl — A~ S 2R ] NULL,
PyObject *PyObject_CallMethodNoArgs (PyObject *obj, PyObject ¥name)

ﬁ;ﬁ]\ﬁﬁ Python X{ 4 obj " — I iEHAMH RTS8, Hrhr gl name 11 Python A7 ER X 52
B,

BN G55 7 2R IOl — A 78 3% 8] NULL .,
Added in version 3.9.

PyObject *PyObject_CallMethodOneArg (PyObject *obj, PyObject *name, PyObject *arg)

i ] I/’\Ython XtGe obj FI— I EF I AL ES B arg, HA T4 FRH name i Python 745 H
R4 .

BB IR RIS, AR 2R WOl — > 8 I 7] NULL.
Added in version 3.9.
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PyObject *PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject *kwnames)
& FhaE ABL g 3.12 prz. W H— v A1 Python X4 callable., MiFHIZ 85 vectorcall func
FIF o U callable 37 4pvectorcall, W'E <> B A I AETAE callable F1{1) vectorcall pREY .
IR I EE R, ER MOt — A S IRk ] NULL.
Added in version 3.9.

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

*kwdict)

Vi callable Ft-Fri 5 e vectorcall YRl il AR 5E M FALESEL, (B ELAT L kwdict TR G A
KRBT SE . args FEARF RS ESHL.
TCIRAEA SO BRI, TG ZUA TSR A . R, ek RO 4 O R T 2 e 18 A
FZE T, EBRA VN AESH T N A .
Added in version 3.9.

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

B THRE ABL B 3.12 proAe. ffi il vectorcall ¥ FI A5 51 ok /] F — AN 7 ¥k. 7 ¥ B9 44 FR DA Python ¢
P name W2 X 25 o P M 7 WX R0 args[0], T args 020 M\ args[1] FF 4 1) 35 43 W A€ 3=
TR SE. BAiEANE DD ESE nargsf HALTE args[0] TN WAL E S EE0E, WHE
args [0] P{E T eI A DA MR BN _FPY VECTORCALI_ARGUMENTS_OFFSET., JF¥EFHEMIDA
BAEPyObject_Vectorcall () WHRFEE A

WA % WA Py TPFLAGS METHOD_DESCRIPTOR Rpbk, ek B A 45 52 (1 5 M 5 15 A 52
L1 args vector E NS4 .

IR 255, A 2R Ml o — AN 555 IR ] NULL .
Added in version 3.9.

7.2.4 FHZH API

int PyCallable_Check (PyObject *0)
B FhaE ABL BiEXTR o @A G . A SRR TR R MR A 1, HABEILRE 0 o XARECR
SR

7.3 =il

int PyNumber_Check (PyObject *0)
B FAEE ABL MRS o $RAECFRITML, IR 1, RERIEE . 54~ eR BN 28 R W
TE 3.8 A AT MR 0 2 — R BEHORI 1.
PyObject *PyNumber_Add (PyObject *o1, PyObject ¥02)
St #6931 M. 6T FE ABL G of . o2 HIMMILESE, AR, I NULL, %1 Python %
HBR ol + 02,
PyObject *PyNumber_Subtract (PyObject *ol, PyObject *02)

B #e95 Ao BT RUE ABL IR of WE 02 SR, iR, R[] NULL. 84T Python 3
*HR ol - 02,
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PyObject *PyNumber_Multiply (PyObject *ol, PyObject *02)
BEME: #9571 R . & TIE ABL IR of . o2 MIZERYLER, AR, 1R[] NULL. Z{T Python 3
B ol * 02,

PyObject *PyNumber_MatrixMultiply (PyObject *ol, PyObject *02)

SR 603 A, T ABL 8 3.7 e, I of . o2 UEEETREIE , M, i NULL.
ZE4T Python F#ik3L 01 @ o2,

Added in version 3.5.

PyObject *PyNumber_FloorDivide (PyObject *ol, PyObject *02)
Bl #agil . BT RE ABL R of BRPA o2 10 FHUEII(E, JKRIMMHER [ NULL, X 24T Python
xRk o1 // o2.

PyObject *PyNumber_TrueDivide (PyObject *ol, PyObject *02)
BwEfh: #a95| A . BT RE ABLRIE of PRUA o2 MBS G EIE, BURMES R NULL, 52
[ 2 SECACMEL™ PR R A i O TR AR AN mT BE LA eSS B B S . R BT A
TEAE AP BRI R[] —ANF S RS T Python FikX o1 / 02,

PyObject *PyNumber_Remainder (PyObject *ol, PyObject *02)
Bl #ag5l M. & TEUE ABL IR of BRDA o2 153K, AR, JRI0 NULL. 24T Python
#xikL ol % 02,

PyObject *PyNumber_Divmod (PyObject *ol, PyObject *02)
BEME: #He95IR. BTEE ABL N E RS divmod () » WIRKM, 12[F] NULL. 24T Python
A divmod (01, 02),

PyObject *PyNumber_Power (PyObject *ol, PyObject ¥02, PyObject *03)

B #egil A, BT ROE ABL S R B EE pow () o AR, i&[H] NULL. 54T Python H1
HFIAE pow (01, 02, 03), Hr o3 BA[iER. WIHRIEZN 03, MFEE APy _None fERLE (40
BB A\ NULL 2 SEARENAETT) .

PyObject *PyNumber_Negative (PyObject *0)
Bl #agl M. BT RUE ABL IR o BYGAME, WERAKN, &M NULL . 44T Python ik —o.
PyObject *PyNumber_Positive (PyObject *0)
BwEME: #e7l A . BT EUE ABL IR o, QRN RIF NULL . 4G T Python Fiks +o.
PyObject *PyNumber_Absolute (PyObject ¥0)
BwEME: #ag 5. B TRUE ABL IR o BZEXHE, WRKN, 1&[A NULL. 44T Python ik
abs (0) .
PyObject *PyNumber_Invert (PyObject *0)
BwEME: #eg 7| A . BT RUE ABLIRI o AU R AR, AR, &M NULL. 484} Python
Fibx ~o.
PyObject *PyNumber_Lshift (PyObject *ol, PyObject *02)
BEME: #6951 R . BT RE ABL IRIE] of Ze8% 02 AN HURFIERIZE R, MR, &[] NULL. SEHrT
Python FiAx 01 << o2,
PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
BEME: #e971R. BT IE ABL RN of £18% 02 NSRRGSR, WERAN, & NULL . SEHT
Python A= 01 >> o2,
PyObject *PyNumber_And (PyObject *01, PyObject ¥02)

BEME: #Fe95I A . BT ROE ABL R[] o fl 02 “¥fi5” MIS5HE, WM, &R NULL . SMF
Python A o1 & 02,
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PyObject *PyNumber_Xor (PyObject *ol, PyObject ¥02)
BEME: #Heg7IR . B TERUE ABL R[] of Fll 02 “HfiEl” WISEA, WERAKM, R[] NULL . S
F Python F#iEX 01 ~ 02,

PyObject *PyNumber_Oxr (PyObject *ol, PyObject *¥02)
BEME: #9571 R . B TRUE ABL IR of Fll 02 “$Rfrsl” MgER, WA, &l NULL o ST
Python ik o1 | 02,

PyObject *PyNumber__InPlaceAdd (PyObject *ol, PyObject *02)
B #ag 5| A . BT IE ABL R of | o2 ATINAYAER, WIERAKM, 1R[] NULL. 4 ol SZRF, X
MEHEHEF R EMAER . S0 T Python i) ol += o2,

PyObject *PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
BEME: #eg7 A BT RUE ABLIRE of | o2 AHBINEE R, WIERKM, &M NULL . 24 of SCHFI, X
MR HEEM N EMHFLIR . S0T Python ifif] o1 —= o2,

PyObject *PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
B #eg51 A BT EE ABL R[] of . o2* ARfeag SR, 4o RAM, &= NULLY. % *ol S(Hf
[, MR M T AR ST Python #1417 o1 *— o2.

PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject ¥02)
BEME: FHe95I A . B TERUE ABL g 3.7 AL, aRkIE] ol | o2 MUFEREARE SIS, ARG, & [H]
NULL o 24 of SZHIN, XA EEM A EMFE2R . S0 T Python ififi] o1 @= o2,
Added in version 3.5.

PyObject *PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)
BEME: #9571 A . BT EUE ABL a&[H] o BRDA 02 J51a) T HURERYEER, A0SR, 1R[] NULL. 4 ol
SCREI, XA BRI EMAER . 46T Python iR ol //= o2,

PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
wwefa: #a95 A . BT EE ABLRIE of PRUA o2 MBEAE Y G, BURME R NULL, 52
i ITRME” P 9E i R EOR S e S W] BE LA BRI B2 BT A S R IOnT A
TEAE AP BER R [0 — A7 . WIBTTAE of SCRpI RS R IAT. MEREEEM T Python i)
ol /= 02,

PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
B i #e93 A . BT HUE ABLIRI of BRVA 02 F5EIR) R%L, W2RKIK, 32T NULL, 24 of SCHFT,
XM EREERME A EMEER . FMT Python 5] ol %= o2,

PyObject *PyNumber_InPlacePower (PyObject *0l, PyObject *02, PyObject *03)
BEME: #ag5l A . BT IRUE ABL SN E R pow () o AERAKM, I&[A] NULL. 24 of SCFRI, X
ASEFTEREMNEARAEER . M 03 f2Py None B, ST Python i) o1 **= 02; %M T1ER
RALEREAFETRE) pow (01, 02, 03) o WREANE 03, MFh Ary_None (f£A NULL &FEIE
ENAEI) o

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
BefE: #Ha95l A, B TRUE ABL R of 785 02 NHAFISIEER, WIRAEM, iR[E] NULL. 24 ol 32
Fei, XA BEHEEEMEH MR SMT Python 4] o1 <<= o2,

PyObject *PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
BEME: #re93 A BT RUE ABL IR of i85 02 AN HURFERYAER, APRRIK, aRW] NULL. 24 ol 3¢
R, XA IEEEEEH MR . S0 T Python ifif] ol >>= o2,

PyObject *PyNumber__InPlaceAnd (PyObject *ol, PyObject *02)

BEME: Fe93 A . BT HE ABL IIEHRIE] of Fl 027 057" S5, RIMHHR ] NULL, £ ol 3£
BRI AT R IZBAERE ReIAT. S5 Python i541] ol &= 02,
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PyObject *PyNumber_InPlaceXor (PyObject *ol, PyObject *02)
BEME: #eg i A BT RUE ABL JEINIRIE] of Fl 02 7 R0 F B R EER, KRR NULL. 7E ol
SCRERTIHE NI R AT, S5Hr-5 Python iff] o1 "= o2,
PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject ¥02)
B a: #9351 R . BT EUE ABL ISR of Fl 027 #Ara” LR, JKIGITR M NULL. £ ol 37
FRRORIE PR RaeidT. S0 T Python i) ol |= o2.
PyObject *PyNumber_Long (PyObject *0)
B #Heg3A. /%ﬂ% ABL BINIFIR ] o B BB RIGIIER, KRIGINR [B] NULL. 24
F Python FEiA= int (
PyObject *PyNumber_F1loat (PyObject *0)
RwEME: #agFl M. BT EUE ABL BN o Fef h i R IERYER, RGN IRE] NULL. “F4r
F Python ik float (o).
PyObject *PyNumber__Index (PyObject ¥0)
BeMa: #ag51A . BT RUE ABL IR ] o ey Python int JEJSrUSEAL, R IMIRFIR [H] NULL Jf
5% TypeError ﬁ’f%ﬂo
15 3.10 JUA R AASTE: PR AR N int KA. FEZRICAY, SG5RATHEN int BT L0,
PyObject *PyNumber_ToBase (PyObject *n, int base)
BwEME: #a95 A . BT RE ABL IR IR n FeAf s DA base N EELH) TAFER IR IS5 R . XA base £
HOAUL 2, 5. 105K 16 A TILE 2. $, 516, By AR EAEACT 0. 0o
or '0x', YR n A Python J1 &SR inr 2551 wisEilid PyNumber Index () 4%E§§ﬁﬁ?§ﬁﬁﬂo
Py_ssize_t PyNumber_AsSsize_t (PyObject *o, PyObject *exc)
& T HAE ABL WER o W AR — N REBONR 0] o ettt i Py_ssize t{H. QERAMKRM, W
FIE—AFEIR N -1,

TSR o AT AR R4 Ny Python ) int (HH A FE 8 Py _ssize t HM 5| K OverflowError, M|
exc ZECE NS K S 2K GEH N IndexError B OverflowError), Ul exc 4 NULL,
) S5 75 2 B e EL AL 2 4 4 S0 % B B0 9 PY_SSTZE_T_MIN i 5 Jh iF 6 HCIN B  0
PY SSIZE_ T MAX,

int PyIndex_Check (PyObject *0)

B THesE ABL @ 3.8 jaAe. &[] 1 QISR 02— ARFIHEL (FF nb_index MHATH tp_as_number
ERIK), BCETEHARROL TR 0. BEEREUR I S M hAT .

4 FFHlmY

int PySequence_Check (PyObject *0)
& T HaE ABL MRS GARME T P HsOUaR Al 1, HIGRIE 0. RN TRA __getitem ()
Y Python Rk 1, BRAFENTE dict BT, PUATERH T OLT TCIRHE XA ISR i A2 .
LB R S N INT .
Py_ssize_t PySequence_Size (PyObject *0)
Py_ssize_t PySequence_Length (PyObject *0)
& T HaE ABL IR IS *o* BRF G, RIMIN IR AL -1 . FH24T Python ) Len (o) ikl
PyObject *PySequence_Concat (PyObject *ol, PyObject *02)

WA Feh3 A . BT EE ABL SINEHRE of Fl 02 (FPFEE, KIGEHR [E] NULL. X454 T Python
FiE ol + 02,
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PyObject *PySequence_Repeat (PyObject *0, Py_ssize_t count)
BEME: Fa9F1 A . BT HUE ABL REFHIXS o B count WINEER, KIGHHRIE] NULL, X 55EM0T
Python A 0o * count.

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject ¥02)
i 89318, T ABL HIDRHER] of Ml o2 A9BHE, SKIMBHEI NULL. 7E of SCHFOTL
FHARS ROLSER. KT Python ik 01 += o2.

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)
BEME: #9351 A . BT E ABL Return the result of repeating sequence object 3% [A] FE 51 % 42 0 TS count
WIIEER, RIRHR M NULL. 7E o SCRFIIE O N iZRIES R 5ER. X530 T Python Kkl o *=
count,

PyObject *PySequence_GetItem (PyObject *o, Py_ssize_t 1)
uaﬁi #ag 3l Ao BT HUE ABL RIE] o RIS i SI0E, KIMUNR[E] NULL. X 44T Python ik
Kol

PyObject *PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2)
BwEME: #eg3lA. J&TRE ABL IRIIFESIN G o 1Y il B 2 f9YIR, RIGHHR[E] NULL, X 4T
Python FiA o[i1:12].,

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *Vv)
& FHE ABL RERIZR v AL o WUER i SICR . RN 251 RS HEIFRE] -1; BERE 0. XA
F Python iif) o[1] = v, BUEREL R&WAEX) v 951 H .
W2k v NULL, JTEKHMER, ERMRHEC SN Py Sequence_DelTtem ().

int PySequence_DelItem (PyObject *o, Py_ssize_t1)
& T HEE ABL RIS o W95 i ‘IR . ARG M] -1. 3XAH24 T Python if41) del o[i].

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t 12, PyObject *Vv)
BT R4t ABL S5 % v IRMELAIFIING o M il 5] 2 BIF . B4 F Python iAo [11:12] =
Vo

int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_t12)
B THE ABL MERFFHIX SR o BIM il B 2 Yl Fr. KW R El -1, X AH24 T Python i /4] del
ol[il:12],

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)
& FHaE ABL iR [E value 7 o M BLRY UKL, BREIETS o [key] == value HYHBERYER. KIMINR
[\l -1, XFH4TF Python #iAH 0. count (value) .

int PySequence_Contains (PyObject *o, PyObject *value)
B T HAE ABL B7E o 2 & value. QIR o P —THET value, MERM] 1, HNERE] 0. HAEHT,
RME -1, XFAY4T Python ik value in o.

Py_ssize_t PySequence_Index (PyObject *o, PyObject *value)
B THEE ABL & [l 25— 5] *i%, o == value . 55, 3% 1] -1 . #1124 T Python Y o.
index (value) FiA=.

PyObject *PySequence_List (PyObject *0)
BwEMi: #e7l A . BT RUE ABL R — RN S, HNZ 'ﬁf?ﬂiffl.ﬁﬁ% o M, RIS IR
[B] NULL, & [E[ 5 RRUER—DFIX 4. X5 T Python ik 1ist (

PyObject *PySequence_Tuple (PyObject *0)

BwEME: FHagsl R . BT RE ABL IREl—NIedx %, HANE S P e x5 o M1H], 9&5‘5(131‘1_
[l NULL. WIR o Aycdl, WIRERE-—ASHIE IR, 76 A O R0 38 24 1) N S 1 — oo .
T Python £3A5 tuple (o) .
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PyObject *PySequence_Fast (PyObject *o, const char *m)

B #egil A . BT EUE ABL X580 s ] 5 TS o fE R HAL PySequence_Fast* s ]
FOXTGAR ], WNSRAZX A R A s ] RS, W5k TypeError -5 m VE NI ESCAR., RIK
B [A] NULL,

PySequence_Fast* W Z FF A X KAy 44, 2B A EAM & BE — "PyTupleObject
B PyListObject #E?ﬁlﬁltﬂ o IEHET B .
YE># CPython FySEILANTY, Q2R o DA —MFHIESFER, ERpE RN

Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)
1t o thPysSequence Fast () iR H o Ak NULL HYIE 0L Tk E o K EE. WA PAEETE o 1
HPySequence_Size () IREUK/N, {HREPySequence Fast_GET _SIZE () WEEHERE -NE
I PATRGE o gt

PyObject *PySequence_Fast_GET_ITEM (PyObject *o, Py_. m’ze 1)
BEME: AR . TE o liPySequence Fast () jR[AIH o A NULL, 3 H id 7ER53EE ARYIF O
TR o WET i S ICE

PyObject **PySequence_Fast_ITEMS (PyObject *0)
i [1] PyObject $54F #2504 . 1% o Py Sequence_Fast () i&[8 H o A2F NULL,
T VERL A0SR R RE S|, B E AT B2 BB 07 items FH. PRI, ACHE P20 Jo vk ey B R ScH
it SR AR £

PyObject *PySequence_ITEM (PyObject *0, Py_ssize_t 1)

B #egil A . RIE o W i AN TCEREE R IR [F] NULL, Jﬁtﬁ/ﬁH:PySequence GetItem()
g, HASKA o LiYPySequence_Check () @ NEAE, WASK 7531 %

7.5 BREHHN

% PyObject_GetItem(). PyObject_SetItem() 5PyObject_DelItem(),

int PyMapping_Check (PyObject *0)

B T E ABL ﬁﬂ%X}‘%i‘mﬁETHﬁ%ﬁﬁiﬂii&zi%ﬂ)ﬂ'ﬂz_ﬁl 1, HNGERME o, HHEEHNES
__getitem__ () Jy¥ifY Python 25k [n] 1, R H7EIH *’Taﬁ??ﬁ{ﬂﬁ/ﬂzﬁ %S‘Z%%Bﬁ%%ﬁ IE PR
pss mzﬁiiﬂﬁhﬁo

Py_ssize_t PyMapping_Size (PyObject *0)
Py_ssize_t PyMapping_Length (PyObject *0)

& T HEE ABL NI IR IFIRR o FRERGECR, RO IR AT Python ik len (
PyObject *PyMapping_Get ItemString (PyObject *o, const char *key)

BEME: #FHe5|A . B TR ABL X 5Pyobject_GetItem() FAIA], {H key #$5E H const char*
UTF-8 Zt ) Fis, MAZ PyObject*,

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
& T ABL X 5Pyobject_SetItem () FiIF, 1H key gi155E N const char* UTF-8 4ildHyTr
B, MAGE PyObject*.,

int PyMapping_DelItem (PyObject *o, PyObject *key)
XJEPyoObject_Delltem() —"54 .

int PyMapping_DelItemString (PyObject *o, const char *key)

X 5prPyobject_Delltem() FIF], 1B key #i4§ %} const char* UTF-8 i) F R, MAE
PyObject*,
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int PyMapping_HasKey (PyObject *o, PyObject *key)

B TRUE ABL WIRBUR R BATHE key WR[E] 1, ANR[E] 00 3XAH 2T Python £k key in oo
BERREUR R 2 AT -

ik M __getitem () JPIRWAA R R E R QL2 S . ARSI TS M HHRAL R, R
HPyObject_GetItem().,

int PyMapping_HasKeyString (PyObject *o, const char *key)

& THE ABL X 5PyMapping HasKey () fH[A], {H key 45§ M const char* UTF-8 4l i=E17
g, MAZ PyObject*,

ik P __getitem () FVAERIERIGIN st XIS KA 1) S R 2 o AR R T 2 Y
RALHE, WM PyMapping GetItemString ().

PyObject *PyMapping_Keys (PyObject *0)
BEME: #re93 A BT RUE ABL IS, REIXFS o HRYBEFIR. RIGHF, 1R[9] NULL.
TE 3.7 A KRS AEZ BT, MR BOR Al —N51) R et .

PyObject *PyMapping_Values (PyObject *0)
Bea: #Fa9l A, BT EUE ABL BN, IRRIXG o HIERSIFR. KGR, 327 NULL,
3.7 AR S AT AEZ HIRA A, R EOR [0 —4~51) et .

PyObject *PyMapping_Items (PyObject *0)

BEME: #agsl A . BT RE ABL lIIRE, RIS o HAHMSNEE, HbEAN&HE M EEE
XTI . RIS, &[0 NULL,

e 3.7 AR KA A AEZ BIRAS T, B RRBSOR [l — 51 R st

7.6 EACEEIIY

A A R AL
int PyIter_Check (PyObject *0)

& T FaE ABL B 3.8 prA2. R N4 Return non-zero if the object o W] AR &AL/ Py Tter Next ()
MR EHEEAE, BhgE 0. LRSS BEIPAT.

int PyAIter_Check (PyObject *0)
B THUE ABL 8 3.10 prfe. WERXTS o {1 T AsyncIterator PPBUMREIHERAE, R[] 0. B
PRELE 2 2 AT
Added in version 3.10.

PyObject *PyIter_Next (PyObject *0)

WA #eh3l A, BT ABL WIEREY o BRI F—AMEH. X EUH APy Iter Check () ik
RiERE (FEHAT RATHE) . MR EARAME, WRE NULL I AR B S . SRR
ZH B A TR, MR NULL M HAZ R .

FOREREGERE A DEER, C AU MA%E R
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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) ;
I3

Py_DECREF (iterator);

if (PyErr_Occurred()) {
/* propagate error */
}
else {
/* continue doing useful work */

}

type PySendResult
AT RFryIter send () MARRERIIBEE.
Added in version 3.10.
PySendResult PyIter_Send (PyObject *iter, PyObject *arg, PyObject **presult)
& THUE ABL B 3.10 waAe. K arg (HAIRFIEN A iter. 1R[Al:
* PYGEN_RETURN, UISREMZRETE. REMEE T presult HeaR 5]
* PYGEN_NEXT, WIRIEMARAE AR AL AE L@ presult ik m]
* PYGEN_ERROR, WIHRIEMNZRE| KR M. presult &¥5i% 5 NULL,
Added in version 3.10.

7.7 il

1 Python H R] il Ji] — 28368 5 R A0 0 IR 2 A7 B SRR 42 0F Y T . IR g A 4 Y B bytes M
bytearray PAM—2Ul array.array AR RERA. 5 =TJ7 FEtWn] BES 0 TR H AT & SCENTH
CRRAL, BTN T R G BB 4

BRI A i — R F CAYIE S, (BEATRA T BEROR R WA Gt X SR S AL . AR L
OUT, A B R % G i DX e 5 ) A A o

Python PAZZ + ¥ AT C JZ LR IEIXFERIRE . LML 38 M4~ 1

o TEAEFPREX O, BB AR A “EepXEERT, ATATFEMIRZZMIXE R, %%
H RS BFE S o R 225k — 5

 TEIHSRE—M, A JURN AR THASRR 0 S s R = A i ha 5 (BIan—AIrikmie2) .«
£

(ARG I bytes Rl bytearray LA IR ATFENIRIRZ S IK. il feL AL
s Bl array.array Ji AR ICE T AR ZFE.
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G IR TS 2 3 ) — MO 2 SO i write () J9de: AR{ATAT AR B — B9 270 R 52880 A
BEA: . SR write () RFFEXHE AST R NZR LR, HALR 5 YA readinto () FEXFSEHN
B AR . SR D32z L1 FH X4 mT DA M Fe e sl P 4 12 5 B SR R b I S5 1
XFZE O RE S, AP SRR B XS i -

o i IEHAMSEORIE Pyobject_GetBuffer () B

s W PyArg ParseTuple () (BEFIF G2 —) FHAEA v*, wr or s* #4 X KA hif—A,

TEXPAMEI T, YAFFEZMX A pyBurfer_Release () . WIRMEAERK, WHeS SELES
AR, 31 a0 g YR R

7.71 ZhRXEE

e DXL (e A BAHAR N “buffers” ) X T4 IR A 5 — XS JT 47 Python Ry B lERA . B
LRI VAR AL DA T BL . SERENTS U ARG RE Ty, T AR 5) LR AT £t 23 JT 45 Python A&7
Fo WAFRI AR C 4 AP — AN RAYH BAH , thn] DURTE s B 411 R G0 1% 2 Wi T4 AR st N A Bk
o AT DA RAL S AL N A7 A S A AL -

55 Python fEREAS AT R Z EBEIKBIANR], Gop XA R Pyobject FREFTTZ M BLAY C £540 . X EA]
A PAAEES T BB RN i . TR e DN iz BRI, W AR —AN I AL RS
AXMMEEHFFHNROEEUEY, ES 0% 7R3 2880, ERPZHMRNR, HZ
RPyObject_GetBuffer (),
type Py_buffer
BT RUE ABL (&L3FT R AR ) 8 3.11 .
void *buf
Tt G o DX E B AR B B S T IR IR £ o X 0] DU SRR P IS Z W B A P AT A
B, AR st rides {EH AT REFE M NAFERIA R .
T contiguous , GREE B, AEFE R NAFHRIVTF K.
PyObject *obj
YR XTREG I G HEER A, HHPyBuffer Release () BRI (RIS AT
BObig) HE N NULL. B 24 TAEMARE C-APL pR 7R [HI{E
VE R — MRS, ST HPyMemoryView FromBuffer () B{PyBuffer FillInfo () f
I temporary G IX, IWFBH NULL, @, SHMEAEMHITE.
Py_ssize_t 1len
product (shape) * itemsize. X TS, X SERMNAHKE . XIFIEESHA, W
RIBBEAME R BES TR, MK ERFRAZKE.

A 24 g2 i X2 O AR R 0 22 MW s SR BRBUEE, U5 B ((char *)buf) [0] up to
((char *)buf) [len-1] B A H . HERKZEWEH T, BLIKWE K HpyBUF_SIMPLE
B PyBUF_WRITABLE.,

int readonly
G et R aenas . M5B PyBUF_WRT TABLE FRibidaiil .
Py_ssize_t itemsize
A TTRMIR/N (PAFATN S ) . 5 struct.calesize () WHEENULL format R{EAHH .

BB A SR R 1Y % b X% G PyBUF_FORMAT kR, format ¥§iX # N NULL,
{Hitemsize fﬁﬂﬁ)ﬁﬁﬁ*ﬁiﬁ%fﬁo
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Wk shape f74E, WIASEH product (shape) * itemsize == len {SALFTE, M HE WA
fifflitemsize S EMIX.

W shape J& NULL, W45 -WPyBUF SIMPLE B PyBUF _WRITABLE 53K, WI{H & 54
M&itemsize, HRIX itemsize ==

const char *format
1E struct BUHREREE T NUL #4558, flid AT %S . i s NuLL, WfREh "B (G

ST
W FEBH PyBUF_FORMAT FraGstl .
int ndim

WAERR R n QEECEHTE AR I R 4R SRk O, Mlbuf FRFRARE R 5H o FEX PR
WF, shape, strides flsuboffsets Wil NULL, f KRAEERHPyBUF _MAX _NDIM Z5H .

Py_ssize_t *shape
— A K RPy _ssize_t BB MHndim FRIEN n EFHK NFETEIR. {EHF 2, shape[0] *
. * shape[ndim-1] * itemsize WiZT len,
Shape FAIRECAL I {E B PR EAE shape[n] >= 0. shape[n] == 0 X —{HEHERFHNER.
W2 AZ B Z W complex arrays
shape ZZH X100 H & K i HEm
Py_ssize_t *strides
—MNRKERPy ssize t WEEH ndim g5 BB FAT BRI RSP it & .
Stride 5 Mg B H PR AT DACAAT A B . X TR A, AP MRIE e, (ER 0 i seis Ak
H strides([n] <= 0 WIEN . BELEBGS Hcomplex arrays .
strides AL PRt 2 B .
Py_ssize_t *suboffsets

— MR ndim BB R Py ssize t WA . WA suboffsets([n] >= 0, M5 n 4EA7REHY
e fitt, suboffset (HILE T ARIRG | LG TREH IS N2 DF A WA% . suboffset yfAfE, WHRRA
I RBRS I (TR WA #53)) .

WERFTA Tmts ot (RIEFFEUHG ), Wi Bon ity nunL (BRAE) .

Python Imaging Library (PIL) H{ifi ] T iX M BB 8 K. S [[complex arrays T e
MIXFE— B T TR .

suboffsets KX Tl I 7 K it 2 ik

void *internal
B TR R . ANl ek AR T AU — AR, TG RE, ARETEZ X
REIC J2 75 L Z5UREIL shape, strides il suboffsets £(2H . H ¥ EH LY RAFBUULIE.
Gif ie
PyBUF_MAX_NDIM

WA R I S KA R 5 R e o 0 B XA KR, 20 4 o DX i 1) 2 B BE S AL B i 2

PyBUF_MAX_NDIM P4EEF., HEEE N 64,
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7.7.2 ZHRFERIFER

W, Wi pyobject GetBuffer () [N RIEGMIXTK, RN PGS M K.t T NFFRZEEH
SR, WRESAMRAESR, GmRMEME T flags ZH0E € HAEMS AL BRAY Zeh X R RS,

JIrA Py_buf fer PRI TLE SOHE X

S5FREAROFE

DR FBOR A flags B, I FLSFUS R EFIMMIEFE: obj, buf, len, itemsize, ndim,

R, #X

PyBUF_WRITABLE

Yl readonly FBL. WARBE T, WHFEY Lt MGG X, RS RK.
HRBCE, Wil ToARRBBEE T B G X, (XA I SRR oL R — B

PyBUF_FORMAT
il format FB . WHRBE, MAANEMES LFE . HMELT, HWFEBUHA NULL,

PyBUF_WRITABLE A]PAFI N —3 0 A #rEBH . T PyBUF_SIMPLE 5 XK 0, FfPAPyBUF_WRITABLE
ATLMER— ARG, R T ER—AR A AT S g nh X .

PyBUF_FORMAT W] DAYYi% N4 T PyBUF_STMPLE Z ANAAEAIbRE . JFH LR T B (LA SFIE) %
K,

R, iR FRBE
FER N2 ARG AR G T A A R BB S . R, MRS E TR RE.

Kz

ik | SiE | FRBE |
e = pUES ST

PyBUF_INDIRECT

= = NULL
PyBUF_STRIDES

= NULL | NULL
PyBUF_ND

NULL | NULL | NULL
PyBUF_SIMPLE
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ELEERYIEK

LA ISR C B Fortran i 2%, ANEFERALIEGEE . AEALRER, MR X0 C-HEEH)

| &K | ik | BiE FRBE | BE |
B2 B NULL C
PyBUF_C_CONTIGUOUS
B2 B NULL F
PyBUF_F_CONTIGUOUS
B B NULL Cui F
PyBUF_ANY_ CONTIGUOUS
PyBUF_ND P NULL NULL C

P A AT R SRER t_E— Ty SRR G A g 4 e N R I, Geih KSR U A A 1 B>

v

IERFEY, UNRFEESEHEREN. HEEBEFUIER PyBuffer IsContiguous () VAMIEIESE.,

K ik | SR | TREE 48 | RiE format |

v v WRFEME U 0 v
PyBUF_FULL

v 7o WRFTEMIE U 1800 =&
PyBUF_FULL_RO

B | B NULL U 0 2
PyBUF_RECORDS

2 | B NULL U 150 &£
PyBUF_RECORDS_RO

2 | B NULL U 0 NULL
PyBUF_STRIDED

2 | B NULL U 18,0 NULL
PyBUF_STRIDED_RO

£ | NULL | NULL C 0 NULL
PyBUF_CONTIG

£ | NULL | NULL C 15,0 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,
WA ndim == 0, buf FEMIMNFAEALERRRE R/ R itensize bR, XEF, shape fMlstrides #f

>H NULL.,

W strides iy NULL, WA RFBERE— rfER) n 24E CIESHEA .. B, M 3E R 0 R 77 =
51 n e

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides([n-1];
item = *((typeof (item) *)ptr);

W BRIk, buf ] PASR ) SRR A AFER A AL ROAL T . i R A AR AT DA 2 R BOR  R oh DX I A R

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
mrrn
if offset % itemsize:
return False
if offset < 0 or offset+itemsize > memlen:
return False
if any(v % itemsize for v in strides):
return False

if ndim <= 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: ek, SIRFIFRBE

B 7RI A8, PIL R R0 o] AL FREF, U ATIR Bl X LE 38 5T A BE B IR E B R — oK. fil
wm, WA =48 CIEF 4 char v(2][2] [3] AIPABEIER — 81 2 > 48K 2 24840 char
(*v[2]) [2][3]. FEFIRBEFERRT, XDIEE AT ARATEDbuL BTk, FR IS AT AL T PIAEAR AT o
B char x[2][3] #(4.

A eREL, 4 n 4ERG TR0 N-D B4 iy NULL 2 RO As BNy, Bk el 454

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;

&)
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(B LE10)
for (i = 0; i < ndim; i++)
pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = *((char**)pointer) + suboffsets[i];
s
}

return (void*)pointer;

7.7.4 FHPXEXER

int PyObject_CheckBuffer (PyObject *obj)

& THE ABL B 311 kAL, WA obj XFFZeh X0, WERE 1, HWGRE 0. & E 1 B
JEPyObject GetBuffer () —EMI. AREE—EVH K.

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
& FHE ABL g 3.11 A2 [ exporter KRR AL IR flags 15 7 WIS IHFE view. 1R exporter Tk
PRMEBORER P Gt X, WELMG| % BufferError, #f view->obj ¥l NULL Ik -1,
S, HFE view, B view->0b3 WA exporter FIEIGI M, TRl 0. 5EX G XPRALRE R
KEE ] —DXTRES, view->obj AILAG | FIZRTRMAE exporter (S W47 01 [R 3 % 25 4).
PyObject_GetBuffer () Wil 5PyBuffer Release () [alBtiE A 83, 25T malloc () I
free (). W, HPWEBRTHIEEZWXIG, PyBuffer Release () WWAGIEREIHAH—IK.

void PyBuffer Release (Py_buffer *view)
BT FaE ABL f 3.11 paAe. B X view F BB I LN R view—>0bT Wstrong reference
(BP0 | 0 SR ECU AT e vh DR I, 5 W] RE 2 A= | it o
FrZREGT X e KONl PyOb ject_GetBuffer () #RIFH), K.

Py_ssize_t PyBuffer_SizeFromFormat (const char *format)
& T HRE ABL B 301 waie. M format IRWIEER) itemsize, GRS, W5 & FHHRN -1,
Added in version 3.9.

int PyBuffer_IsContiguous (const Py_buffer *view, char order)

J&THaE ABL g 3.11 Az, W5 view 58 LI NTER C X% (order 2l 'C') B Fortran X% (order K
'"F ') contiguous B — (order & "A'), NWERIE] 1. FHWER[E 0. ZRES & 53

void *PyBuffer_GetPointer (const Py_buffer *view, const Py_ssize_t *indices)

B THE ABL B 311 A, IR E view NI indices v ¥ 17 1) A7 X3 indices Wb 75 4 ] — 4>
view->ndim ‘RI|HE4H.

int PyBuffer_ FromContiguous (const Py_buffer *view, const void *buf, Py_ssize_t len, char fort)

B, F R ABL g 3.11 peie. M buf 52 HIESE len F 7 5] view o fort WP "¢ 5 'Fr (KT C R
¥ 5K Fortran KUK ) o BEHFRE O , &5REHRE -1 .

int PyBuffer_ToContiguous (void *buf, const Py_buffer *src, Py_ssize_t len, char order)

B TR ABL B 3.11 jee. M sre B len FHATE] buf |, BCHIESFATHR L. order WPAE 'C' B
'FUE A (R C XU, Fortran KU B I B R —FP) o EEhEHR I 0, HASEHRE] -1

U len \= src->len W] R BORF R4 o
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int PyObject_CopyData (PyObject *dest, PyObject *src)
& T HaE ABL B 301 Az, FFER M sre ¥ DLE) dest Zenf X, DAYE C UG EL Fortran KUK i) i X 2
() AT A4
JEEIIR ] O, RN R ] -1,
void PyBuffer FillContiguousStrides (int ndims, Py_ssize_t *shape, Py_ssize_t *strides, int itemsize, char
order)

& TRaE ABL § 3.11 jrAe. F45 E AR B contiguous TFATEREH (AR order >fy 'C' WK C XA, TR
order 2}y "F ' N4 Fortran XA%) JRIA T strides 4., A TR EBHER TS

int PyBuffer_ FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly, int flags)
B TR ABL B 301 e, MBS AFIOOEIRICHSK, E IV B AT/ len 1) buf . AL
readonly WEE R 5. bug $ifEREN— A TAF S T 75,
%%& ﬂags %%iﬁﬁzﬂg%ﬂo "LZIZI%&E\%ER@ ﬂag ?Efﬁgé’g Ij\]/';é?'iéi\)\ VieW, l}/%zuz bl/tf ﬁ%/qii’ %Hﬂag
i T PyBUF_WRITABLE Ffiki.
I, ¥ view—>obj X exporter HE | 1] 0, 50, 5] % BufferError, ¥f view—>obj
4 NULL JFiR [ -1;

USRI bR E AR gerbufferproc (—4y, W) exporter Wik 5, H b WAE RSB LT
1&3% flags. 5N, exporter ol & NULLS,

7.8 |HZE il

H 3.0 it A5 .
BE SR Python 2t “IAZEHN P AP RGLUSGSY . 70 Python 3 o, BLHMLE REAEAE, (HLemBLD)
IRVLATFDAMERS A 2.x (A0S o BRI 22 0 sl AR s, (BN A SRS i T th i AR
PRALXT BT AR TR ) £E A S s
HI, #WFEREHPyobject_GetBuffer () (EHW G PyArg ParseTuple () BREURMH v* 8 w* #4 X,
) AR — X R P, HAEZ LB W R i i PyBuf fer Release ().
int PyObject_AsCharBuffer (PyObject *obj, const char **buffer, Py_ssize_t *buffer_len)
B THE ABL 3R [l —Af§ 1) w] AR T4 004 AW R Nk 48 5. obf SRR LB T
FFEDEE . DRI O, 35 buffer BEAWNATHIALIEA buffer_len SRR IKIE . HHEEIAI —1 9
B — TypeError.,
int PyObject_AsReadBuffer (PyObject *obj, const void **buffer, Py_ssize_t *buffer_len)
B FhaE ABL IR [E— AR 1 A S AR B 1 LB NAF LR85 . obj SEL A SR BB ] 3R G 4
o AR O, 4§ buffer B4 FFHBALIEAF buffer_len S0 G XA IE . HYBSHEIRI ~1 IR B4
TypeError,
int PyObject_CheckReadBuffer (PyObject *0)
& FHaE ABL WIAR o SCHF BTG v R[] 10 IR [E] 0. R EUE 22 T .
P BRI B SRR — 1 X, 5 ELE AL AP B HOMIF] 2 2 520 2o . B9
SRR N B i PyObject_GetBuffer ().
int PyObject_AsWriteBuffer (PyObject *obj, void **buffer, Py_ssize_t *buffer_len)
& FFa5E ABL IR [E—ANF5 18] 0] B N AEHINE O H84T . obj A S Hr B Br A b O . ISR 0, K
buffer B WNAFHIHEF R buffer_len e IXKE . IR ] -1 HE—A> TypeError.

114 Chapter 7. HRHRE



CHAPTER 8

BEFRXRE

A I BRI BURR 2 TR 28 Python X 4 388, IR BB SAL A EADEAR B — N s R EM
Python & FH2IE]— X%, (HAHE T B4 BA IEMAERL, WM e a8 88 B, Baxt
SRAERNTH, EHHPyDict_Check (), ARIEAYLEMIZET Python X5 IERIM) “ Kt

e BORARTE TR Y BB S AT AR A AL AR G288, (HRH P42 MR SR E L AN R 2R
A NULL, Feiff& A NULL 0] G858 N 477 ) S8 MR 2R 1) 37 BN 24 1 o

8.1 BEAMR

Atk Python ZERUNS A FA—SLBIN 4t 5 None.

8.1.1 AEIWKR

type PyTypeObject
BT 2B APL (MF A R ARG MMR) . XTI C 458 TR built-in 2834,

PyTypeObject PyType_Type
B FHE ABL X 2JET type X4 type object, EFE Python JZTHIHI type 2 [ X 52

int PyType_Check (PyObject *0)
WRRXG 0 R—DHRBX G, WHEIRA: A RHER BN G R B GIMR AR R fEirf e T
HRIRE] 00 b pR BCRE B2 AT -

int PyType_CheckExact (PyObject *0)
WERRAR 0 R—DRAN G, (HARIREIRBR R TIANR BEHERE. ETA eI T AR
0. MCRRECR B AT .«
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unsigned int PyType_ClearCache ()
B T AEE ABL IS NHREHRGAT . IR0 Y B RAARZ: -
unsigned long PyType_GetFlags (PyTypeObject *type)

BT HasE ABL iR 0| type B tp_flags bt . CRRELFEE Rl & Py_LIMITED_API i f; HMAYEHR
BLEHRAER S Python KA [A/RF-FaE, (HXftp flags ARGV FHAR 2 R APLF—HR5

Added in version 3.2.
TE 3.4 A K AAS T iz 0| KB /2 unsigned long i A& long.
PyObject *PyType_GetDict (PyTypeObject *type)
R [ A 44 A58, B HAR AL T R AEE i R (c1s.__dict_ ) A FF. XATPAME
BH#EVINtp_dict BI7a. 1R M7 B 20 24 112 i .
RN THRE IR ARIE T 9085, TEIX 80375 T /7 S E V7 ) 17 S m Rl g 1) (90 ansimad AR
M pyobject_GetAttr () Pill) HAEE.
PR HAE BB B AT B TR [ 24 4R 2 R ) tp_dict.
Added in version 3.12.
void PyType_Modified (PyTypeObject *type)

B T et ABL RIS O A 2R N A R AT RN BE R B AT E X % JE 2 14 i M B R 2t
FHEM Tk SR .

int PyType_AddWatcher (PyType_WatchCallback callback)

TEMF callback fF R 2R AR . IR0 — AR GAEEEL ID, B4 IF R X Py Type_Watch () K
Mo MR H A (GIanscf R n AR ID) |, WERR -1 FEE— R

Added in version 3.12.

int PyType_ClearWatcher (int watcher_id)

W4 B watcher_id (Z BiM Py Type_Addwatcher () & [E) FrFRiRM watcher, BEBRE] 0, H &S}
(5140 watcher_id FAEM) &) -1,

VAWM PyType_ClearWatcher W4 ANREM A Z 2 BIWH Py Type_Addwatcher () BRIy

watcher_id .
Added in version 3.12.

int PyType_Watch (int watcher_id, PyObject *type)

Rt type bRic B WM. Bi24PyType Modified () e type KA Py Type AddWatcher () I
T watcher_id BRI . (WIRTE type 1)— R P ELB M2 8% AW _PyType_Lookup (),
DT HLRB R — s XA SEEA AT v RE R AR AR ) o

VAWM pyType_Watch W4t A8 H A 2 2 Bl W Py Type_Addwatcher () Frik [l

watcher_id .
Added in version 3.12.
typedef int (*PyType_WatchCallback)(PyObject *type)
ISR M A 1 R R S R 2R
WA T DME L type B2 FE Py Type_Modified () TE type B H MRO H{E /2R AL Eaii T %
BEALI AT e BRI I
Added in version 3.12.
int PyType_HasFeature (PyTypeObject *o, int feature)

UNRZEXG G o BLE T4 feature MR [WARZAH . FEAURFHEZ ] BN LR RLTAR R 7R o
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int PyType_IS_GC (PyTypeObject *0)

USR R B GALIE T X EFIAC I # A SHF LR I B s X MR B AR Py TPFLAGS_HAVE_GC.
int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)

& FHaE ABL WA a /2 b 12BN 5R B EAH .

W AR AL K8, XEWWE __subclasscheck__ () A&FE b E#H . 51
HPyobject_IsSubclass () FMATH issubclass () M FERE .

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)
BwEfE: #FH951R . BT RUE ABL BB tp_alloc MEAIAETALIRES . 7 H Python HERIAN
FEG BEAIL R 73 B — S i SE B T N A0 1R A NULL.

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)
BEME: #a95I R . BT RUE ABL RN G tp_new FEOIHE HALPRES . BRI tp_alloc
T3 S B 7 — AN A S 91

int PyType_Ready (PyTypeObject *type)

B TRUE ABL SR ZAL— R R . X RAFEFTA I G LR A ASECENTRRI R BERiia
TR IR PARKAIREOL . BIR R 0, BORTE SR -1 FFRE— R .

i WERFLLE RS T GC WSO BTt R B i AR R R G Py TPFLAGS_HAVE_GC, W)
Bt BB AL GC Pl AHRIHE, G0 ) i A ) R R 52045 Py TPFLAGS HAVE_GC
N 5 H O S GC M, E/ADESLHtp traverse Al

PyObject *PyType_GetName (PyTypeObject *type)
B #agql R . BT RS ABL B 301 Az, RFEERBAFR. ERTHRBCEAN __name__ JE1%.
Added in version 3.11.

PyObject *PyType_GetQualName (PyTypeObject *type)

BEE: a3 R. B TRE ABL g 311 At RPIBEHMAIRE LR ST HREAF
_ _qualname__ J@1%E.

Added in version 3.11.

void *PyType_GetSlot (PyTypeObject *type, int slot)

& THaE ABL @ 3.4 e, IRIBIFEETEZE @ REOL P ) BRBCRE 5 W2REEHA NULL, RS BCE %A (]

A NULL, BCEIZRECA G AT ICAIE S . A 7 05 SR 45 R A4 i 1) 1 1 1) pR Bk 2L

&Py Type_Slot.slot BE W W slot Z5UH.

Added in version 3.4.

T8 3.10 A B AASTE: PyType_GetSlot () BIAER] DARRZ A RAL. TR, EMRH R L2,
PyObject *PyType_GetModule (PyTypeObject *type)

& THaE ABL B 3.10 e, BRIP4 Py Type_FromModuleAndspec () BTN HKIKH 45 E XK

BRI S o

WA KBRB 25 KB BIH, WHKE TypeError HiR M NULL.

o bR B W B T R B R P R B B W R X RO % T,

PyType_GetModule (Py_TYPE (self)) Bl fE AN <1k B i 80 9 45 . Py_TYPE (self) H] DA &2

HARRE—A F&, M FEHFA—E S5 HBEEMFE R E LK. SR PycMethod T 4N

AR VEE SCTTERI . WS Py Type_GetModuleByDef () T A KICIEMM PyCMethod Y

R

Added in version 3.9.
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void *PyType_GetModuleState (PyTypeObject *type)

B TR ABL B 310 moAt. R XIS ERBEWE R LRSS X E— 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,

MR E T & 5PyModule GetState () — i F DAEMAEL, ¥ (W tp_init 8inb_add) K HAth
FE R TCEM F Py ce t hod 1H R IR 1 SR A% 15 1) 37 A SR BUSTHCIR 75

Added in version 3.11.

int PyUnstable_Type_AssignVersionTag (PyTypeObject *type)

X RS APL, ERITEN AR A A ek

SN E MRS E — MR ASRAE
WEARRBEA GIEM AR S S BCE T B RASR NI 1] 1, 33 a0 R oI B T AR 2 3 (3]
0.

Added in version 3.12.

BIEH S EC R

TNA RN SR T T R R T
PyObject *PyType_FromMetaclass (PyTypeObject *metaclass, PyObject *module, PyType_Spec *spec, PyObject

*bases)
B, F R ABL B 3.12 jrAe. R4 spec (B Py TPFLAGS HEAPTYPE) fEIFIR [A]—A 3 £ 40,
TG metaclass TR RS R IAINT S . 24 metaclass >k NULL B}, TCHEBFIRA: B bases (85 QI bases 2y
NULL WJRAE B Py_tp_base[s] #&fii, ULF30).
AIFFEE tp_new L%, BRIE tp_new Jy NULL. (B 7 [ T4, HM PyType_From* pREIT
AT . EATRZM tp_new, WRESFECASTEEMPIG . XL TCIEE B 77 H IFAE Python 3.14+
W Ik S0 )
bases ZH W kIR EHSS; Bl A2 A RE i Z R g cd. Wi bases iy NULL, W2l H
Py_tp_bases FE{i.. QIAZAE AR NULL, W2k Py_p_base fifii . A ZAE(LFFE A NULL, DT
RAGIRAE: H object.,

module Z: 5T W F R AT HT 288 UTHE AR . B b Zi 2 — BB S 8 NULL. 1SR AR NULL,
MRZAH 29 R RFR A H A EZ JGilid Py Type_GetModule () FRIRHL. XA RIRBIHA T B
FRYK: BRI E .

MR SRR P Py Type_Ready ().

TEVE IR AR SE A TR type () B class iBAMNAT N ST PO RR s T, 1
AR type (BITH) MAZ PyType_From* pRE(. FrHlHh:

s _new__ () ARAEHREPIH (ELIFBEN type.__new_ ),
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« _init_ () NEAEHFEERIE.
e __init_subclass__ () NETEAR 2K A
s __set_name__ () A&TEHNHIAS L.
Added in version 3.12.
PyObject *PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)

BEME: #9511 . BT ABL f 3.10 jtt. 4T PyType_FromMetaclass (NULL, module,
spec, bases),

Added in version 3.9.
TE 3.10 fiUAS S AR AR TR R EMAE B 52— A B AE R bases Z805F 423 NULL /EA tp_doc ##{i.

TE 312 JRA K A AR S % R BCIAE W] AR B 916 -5 B (L A S 28X W B oo 2. FELZ B, H&iR
] type S,

JLER tp_new FFPL Bk XU REFENE MBI . QIEBILRES tp_new IRABEIEC T
¥ HAE Python 3.14+ R R T4 14
PyObject *PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)

HBEE: #Fey 3l 8. B TEE ABL § 3.3 . EM T PyType_FromMetaclass (NULL, NULL,
spec, bases),

Added in version 3.3.
T 312 AR Ko A AR T 0 R RO E W] AR B I 1T 5 S (I ) BRI R B e 26 . FERLZ 1T, R4k
[l type SLHBi.
TERK tp_new FFPE ek, XA REFECNERENHIMRIL. BIEITTRES tp_new MZEMIMIEC BT
H- HAE Python 3.14+ F¥ AR 7214
PyObject *PyType_FromSpec (PyType_Spec *spec)
BEME: #a45] 8 . BT i ABL &4 T PyType_FromMetaclass (NULL, NULL, spec, NULL),
e 312 JAR S AR AR B 2% ok BOIRAE T AR B F B 5 Py_ip_base[s] F& 37 ip S (1L 4 S AN I B 782
eIz, Rk type 56
TR tp_new FFHL Zvk . XA REFEASERMWIIG. QIEICRES tp_new BIERIHBEACHETH
H ELAE Python 3.14+ FUREAFLAL fLVF.
type PyType_Spec
BT RUE ABL (BFFAAR) - 8L DRI N EER A
const char *name
5’3@5@@%, Hﬁﬂéfy\lEPyTypeObject .tp_name,
int basicsize
IR IERL, WA SRR & LRI RN BT IRE Py TypeObject . tp_basicsize,
WRAE, WHFEEN YK tp_basicsize,
2R R, WA H 2 X E A R R R R S BIAE R A a2 E R L DS E.
MPyObject_GetTypeData () RARHGEL M7 IR H T 2L @ NI4T
TE 312 HUAR B AR TE: FEZ HIAS b, BN RE N T L.
int itemsize

AR K NRIL R — AR KD, DAFET RN, TR EPyTypeObject .. tp_itemsize, ¥
BHIMESE tp_itemsize Y.
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WA, MEdiKetp itemsize. P BATEAIAS KN ZERR GG, DRk 22 70 i ] ]
EmFL B R BRI AT AR RN AT, XRS5 2R E @ KN ES . BT Ik,
HAEFEPA NGO AT AGERK itemsize:

o BRI/ (B Htp itemsize).
» iR Py Type _Spec.basicsize NIEH, RWIELER NI RRZCHIT .
» I KI Py Type_Spec.basicsize N5, FIFINSHIZT R SLHI N
o« HfPy TPFLAGS_ITEMS_AT END JH¥5.
unsigned int £lags
RAEAR, HRIEBEPyTypeObject . tp_flags.
MR K E Py_TPFLAGS_HEAPTYPE jiihs, NIPyType FromSpecWithBases () & H3hiXE
B
PyType_Slot *slots
PyType_Slot ZHIARIEEA . DARRIRREOI(E {0, NULL} REH.
ARG AL ID 24 KA e — K.
type PyType_Slot
B TR ABL (B35FT A MR ) . & L—RBN AR RRIES K, G0 — 6L ID F—AMEHRE .
int slot
L 1D,

B oy ID W 2% % 1B B 45 W KpPyTypeObject, PyNumberMethods,
PySequenceMethods, PyMappingMethods MIPyAsyncMethods W] F B %44 M jn

— M Py_ HIZ. ZEBIRUL, A
* Py_tp_dealloc &EPyTypeObject.tp _dealloc
e Py_nb_add iX&PyNumberMethods.nb_add
* Py_sq_length & B PySequenceMethods.sq_length
T “offset” FEIAW Py Type Slot KikH:
e tp_weaklistoffset (AR A EERH M Py _TPFLAGS MANAGED_WEAKREF)
e tp dictoffset (WIHA]RETR K H Py _TPFLAGS MANAGED_DICT)

e tp_vectorcall_offset (i i i PyMemberDef H iy
"_vectorcalloffset_ ")

ISR To s, A MANAGED JEERR (F121, X vectorcall s & A T 25 F Python 3.12
HIRAS), T57EPY_tp_members FFEE offset, 1¥{5Z: W PyMemberDef documenta-
tion,

DA S B 2 B 52 A R A i
e tp_vectorcall (i tp_new fl/8tp_init)
o NEFFE:: tp_dict, tp_mro, tp_cache, tp_subclasses flltp_weaklist,

FERALEY- LI E Py_tp_bases B Py_tp_base IR M. S 75, difik
M PyType FromSpecWithBases () W] bases 5.

TE 3.9 A K EASTE: PyBufferProcs MEREAI W RERTEARZ IR APL hfik & .
JE 311 AR K AEASTE: MAEbr _getbuffer fllbf _releasebuffer ¥HEZ IR API vpa] H .
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void *pfunc

PAEALH TR . FERZEAFOT, XFF 2 A48 10 R A 5
Py_tp_doc PASMNKAE IR AT A NULL.

8.1.2 None Y&

TR, Python/C APT HiHF A HAR/A T None )Py TypeObject. T None Z— MBI, MIXXIGhriR
5 (ECHEFTMM == 12545) s2®%T. BT RN EHE WA PyNone_Check () BEL

PyObject *Py_None

Python None X%, F/RTEMH. BEMNPIEATM B EHHE KAERN S,
TE 312 AR B AASH: Py None Jg K ATEXF A .
Py_RETURN_NONE

M—A~RFER M Py_None.

8.2 F{EMR

8.2.1 BHEIMK

JI A B S B K AT R R BB 42

TE S, R Z % PyLong_As* APl & ik [A] (return type)-1, X 5 FRERXFH. R
W PyErr Occurred () FHPAX .

type PyLongObject

B T2 APL (1 RiEAAag L5 1k ) . 3R Python BEEDW R Pyobject AL,
PyTypeObject PyLong_Type

B T HUE ABL XAPyTypeObject HSLHIFIR Python A, 55 Python 155 i) int A,
int PyLong_Check (PyObject *p)

WRSHE Py LongObject B{PyLongObject WAL, R True. ek %—E BEB AT .
int PyLong_CheckExact (PyObject *p)

WARHESHE T PyLongObject,, (HAREPyLongObject BFRAIER B EAE . HREUE &2 T
7o

PyObject *PyLong_FromLong (long v)
BEME: #Hag3l A . BT ABL v iR —ASEHPyLongObject X4, RMHEFR[E] NULL .
U ST RO R, (04 -5 256 ZIMFAREO R . Z00H AR T IX
[y int B, SRR R A XS5 H .

PyObject *PyLong_FromUnsignedLong (unsigned long v)
BEME: #e451 8. BT iaE ABL T Cunsigned long iR — ¥ PyLongObject W&, 2k
3R 1] NULL,

PyObject *PyLong_FromSsize_t (Py_ssize_t V)

BEE: #eh5 A . BT EOE ABL H C Py_ssize t Rl PyLongObject X4, KRIKHTR
[f] NULL .
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PyObject *PyLong_FromSize_t (size_tV)
Bl #ey3| A . BT HUE ABL Hi Csize_t R —NHiPyLongobject XER, KN3RI NULL

PyObject *PyLong_FromLongLong (long long v)

BEEfE: #e93lA. BTROE ABL T C long long iRl —AHifPyLongObject, KKK RM]
NULL,

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)

BEME: #Ha451 . B TiaE ABL T Cunsigned long long iR[E|—/NFHIPyLongObject X
%, RIIR E] NULL,

PyObject *PyLong_FromDouble (double v)

B Byl A . BT ROE ABL v BGRB8l — AN Py LongOb ject X4, KRIMINR[H]
NULL .

PyObject *PyLong_FromString (const char *str, char **pend, int base)

BEME: #e951 A . BT RUE ABL MRS s FAFHRELR Ml — D Hi Py LongObject , ‘BAHRE base $5
FE P REOR MR, BURFE ARG IR [B] NULL, 404 pend ANy NULL, WIAERLYIRS *pend K54g10] stor R
B AL ARG 56— A IO PR EAF . WIER base Sy 0, W) sor K51 ] integers & SORMREE: 7EUL
LT, FEZTHHIE A I L5 K valueError, Q15 base A58 0, WLLAAHE 2 Fl 36, fFEIX
PN TS AR R 25 DA BB /R A 2 Ja RIS 2 [ 1 B T R ZoRi 9l 22 o i 2R e B B8 sor
RS FIAR B ZSA8 2 JFAPA NULL 4550, KF5] % valueError,

S U

Python /5% int.to_bytes () #il int.from_bytes () JlTPyLongObject B/M FF ¥4 2 8] LA
256 NIBATHA . IRATAE PyObject_CallMethod () M CTHHEA].

PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)
BwEME: #Heg7l A FFFAFH u ) Unicode 30575154404 Python HE4{E .
Added in version 3.3.

PyObject *PyLong_FromVoidPtr (void *p)

BwEME: FHegFl R . BT EE ABL MIEEN p B — Python #84#(. RIPAfifPyLong AsVoidPtr ()
R [l FEETE

long PyLong_AsLong (PyObject *obj)

& FHaE ABL &[0 obj ) C long FmIER . WH obj NEPyLongobject WISEH], M4 4eiE i H
__index__ () H¥E (WRAHE) $HEEH A PyLongObject,

R obj WEHH T Long MBUETER N 25| % OverflowError,
HESERIE] -1 o #HPyErr_Occurred () MK,

T 3.8 A KL T QIR ATREREEA] __index_ ().

T 3.10 AR A S WRRECHATAEN __int__ O .

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)

B FTHEE ABL 3R [H] obj ) C Llong FnfEa . WK obj AN @PyLongobject WSER, W& Jeif A H:
__index__ () Ik (WRAFAE) FHFH N PyLongobject,

WA obj WE KT LONG_MAX B{/NF LONG_MIN, W& *overflow 43 5E M 1 80 -1, FHiRM -1; &
I, K *overflow EAy 0. I S Az FHoA S5 I HE HRAE *overflow ¥4 0 Ffa&[] -1,

HEENERE] -1 . W PyErr_Occurred () ¥ H BRI,
TE 3.8 MUA B AEAS T QAR AT RERME A __index__ ()
TE 3.10 A B AEAR T R BT __int_ (O,
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long long PyLong_AsLongLong (PyObject *obj)
& T HaE ABL &[0 obj ) C long long FinfE. MR obj AigryLongobject HSEH, M5
JAF __index__ () Jrik (WERAFAE) HFHEEH N PyLongObject.

W obj (EHEH 1long long MBUETERIN25| % OverflowError,
AR R -1 o M PyErr_Occurred () HH A A,
TE 3.8 A A AT MURFTRERFH __index_ ().
TE 3.10 A B A SR ECH AT __int__ ()
long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)

B T HE ABL 3&[W obj #) C long long #RTER . W obj ANjgPyLongObject RSER], M SGifE
MHE __index__ () F¥E (WRAHHE) KHEEH APy LongObject,

IR obj WI{ERT LLONG_MAX B{/NT LLONG_MIN, W&HE *overflow 43 7l'E 4 1 8¢ -1, Fikml -1;
B, K *overflow EAy 0o AN A A HoAth S U 4 55 FAE *overflow &R 0 FfiR ] -1,

WARNIRE] -1 o R PyErr_Occurred () % BARMIE,
Added in version 3.2.
e 3.8 JA S AT QAR AT ERF ] __index_ (),
TE 310 A K AR IR BRG] __int__ ()
Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
& T AEE ABL IR pylong 1) C 1B Py_ssize_t . pylong Wi}k PyLongObject IS,
W pylong WEHMH T Py_ssize_t FHUHEFEIN 25| % OverflowError,
HEENRE -1 o A PyErr_Occurred () $H B4R,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
J& T a5 ABL 1R[] pylong 1Y) Cunsigned long FRIER. pylong WHiEPyLongObject WA,
W pylong BB L T unsigned long WE{ETEFE N <]k OverflowError,
AR (unsigned long) -1, WA PyErr_Occurred () PHEHIEARNE,
size_t PyLong_AsSize_t (PyObject *pylong)
& T HasE ABL 3R [l pylong /) C i size_t B, pylong Wi/ PyLongObject HISEHBI.
W2 pylong WHERR L T size_t MEYATEREIN 5] % OverflowError,
AR R (size_t) -1, MM PyErr Occurred () HEulE A,
unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)

J& T a2 ABL iR 9] pylong 1) C unsigned long long FRIER . pylong WilJ&PyLongObject [
S

R pylong WEEH unsigned long long WHUEVEREIN 5| % OverflowError,

H4ERHR[E (unsigned long long) -1, A PyErr Occurred () HEH|E 44 A8,

TE 3.1 JA K AR PUTE pylong N &% OverflowError, MMAE TypeError,
unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)

& T FE ABL iR obj 1) C unsigned long FrRJE. UIR obj NigPyLongObject HISLH, M&
FEMI _index_ () Jitk (WERAFAE) FKFHEEHAPyLongobject.,

R obj WMEMH T unsigned long MBUETER, WERENZEXT ULONG_MAX + 1 RELHIREL.
HEERHRE] (unsigned long) -1, A PyErr_Occurred () FER|EAR b8,
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TE 3.8 A AL QAR AT RERFEE __index__ ()
e 3.10 JRA B A AR T B ECR A __int_ ().
unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)

& T Fa5E ABL 1&[H] obj ) Cunsigned long long EBRENX . WE obj N2PyLongObject WISLH,
MM __index_ () F¥E (WRAHHE) HHFE A PyLongObject.

WA obj {EEHE T unsigned long long HYMUETEM, WIR[HIZERXT ULLONG_MAX + 1 RAEHY
HAEERHR ] (unsigned long long) -1, #FIHPyErr_Occurred () ¥EWIEMR A,
1 3.8 WA KRR T WUARATRERHE] __index_ ().
TE 3.10 HIA R AL T R ECREAR PN __int_ ().
double PyLong_AsDouble (PyObject *pylong)
& T 1EE ABL R[] pylong (] C double R, pylong Wil PyLongobject KM,
s pylong WEHE L T double HUEVER N 5] % OverflowError,
HAEFIFRE -1.0 , WM PyErr_Occurred () P AR E,
void *PyLong_AsVoidPtr (PyObject *pylong)

& FHE ABL > Python BE%L pylong 45y C void 4. WK pylong Toik w4, WG]k
OverflowError, X H2 N TR Ed PyLong FromVoidpPtr () B)EMEF4— 0] I void

55t
AR R ] NULL, 3§ FI i PyErs Occurred () P 8,

int PyUnstable_Long_IsCompact (const PyLongObject *op)

XJg A8 APL, ERITER BT P A &G AL

W2 op EFELAMRE] 1, FFRE 0,

I R 5 15 f 3 5 )k R Y 0% B AR S AT DASE B NVEE B PR BE AR o X T RIE T A M (E
HPyUnstable_Long_CompactValue (); % HAMENELR NPyLong As* B EEE H int.
to_bytes ().

ETANSEE T K 2 B ok i ] LAZZ I
FLRA VIR L 2 Ol A S T 2 T 5 B o T B e A oA

Py_ssize_t PyUnstable_Long_CompactValue (const PyLongObject *op)

XJg A8 APL, ERITER BT P A &G AL

W op HWEE, WPyUnstable_Long IsCompact () FifiEny, WLEREIERIE.
EHABE R T, REME R AR E L.
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8.2.2 RIMKR

1 Python Hfi/RELZ AN BN T2 . HAPINRIE, Py_False flpy_True. NI, EFKE
FEAIM RS REAE TR (E. A, TR T Y

PyTypeObject PyBool_Type

B T iE ABL XA PyTypeobject HSEBIZ—4> Python 1i/RIEAL; €5 Python JZHIF) bool ZAH
[l X4

int PyBool_Check (PyObject *0)
R o AR PyBool Type WHREI . MA@ 2 AT .
PyObject *Py_False
Python False MR %X RBAALMITIEIF Hg KAV 5.
1 312 AR AART: Py False JRiR AMERTG.
PyObject *Py_True
Python True X4, ZMRBEAALATTIEH HAZ KA S .
TE 312 AR B AASH: Py True ;@K ATEXFR
Py_RETURN_FALSE
M—EREBER B Py _False,
Py_RETURN_TRUE
M—AEBER Py_True,
PyObject *PyBool_FromLong (long v)
BeME: #Ha951 8. BT RUE ABL REIPy_True 8Py _False, HEKHURT v HEHEHE.

8.2.3 FRMMR

type PyFloatObject
XA CRApyobject 1§ AN L~ Python IF FHR R .
PyTypeObject PyFloat_Type
T 1EE ABL X @ ET C R pyTypeobject B3 Python i iR SLHBI . 7E Python 21 926
Al float s@m—X4.
int PyFloat_Check (PyObject *p)
WREMSER—~PyFloatObject B PyFloatobject M TIRMNR [P EAE. HREE RN
AT
int PyFloat_CheckExact (PyObject *p)
WREMSER—PyFloatobject HARPyFloatObject I TIABMR M EE . R 2L
AT -
PyObject *PyFloat_FromString (PyObject *str)
Befa: #eg3 R . BT EUE ABL RURTAFER sor fHAE—PyFloatobject, KIGIIRIE NULL,
PyObject *PyFloat_FromDouble (double v)
BEME: #a95 A . & TRUE ABL MR v QI — A PyFloatobject MR, KWINIEF NULL,
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double PyFloat_AsDouble (PyObject *pyfloat)
& T IE ABL JRI1] pyfloat FJNZHY C double FnIE . AR pyfloat A Jg—A> Python i M R E 2
HA __float_ () Tk, WLSeIRMBITIERAG pyfloat Al g iF ikl WK __float_ () KEX
MPAHFMERZE _index_ () o BVETERMIPRAER] -1 0, BIIFAF N LM PyErr_Occurred ()
KA B 152 o
1 3.8 A KRR T WUARATRERHE] __index_ ().

double PyFloat_AS_DOUBLE (PyObject *pytloat)
R[] pyfloat 1) C double FIRIE, (EAFEHRAN .

PyObject *PyFloat_GetInfo (void)
B fh: #eyil A . & TRE ABL R[> structseq LB, HA A o float HAFRE . e/ IMEAMIEK
EIEE. BRI float .h f—MATHALE

double PyFloat_GetMax ()
& T HE ABL a&[H] C double BRI K AR BREE % DBL_MAX .

double PyFloat_GetMin ()
& T e ABL & [H] C double JEA M/ MEMALIETE 5% DBL_MIN

TeSBaR
TS AR R R L 7 S T 5 1 Oy SR BB 717 o Pack BIFEARHE C double 7/
FATER 1 Unpack BIARRARPEXFER) 7475742 C double. JE%K (2,4 or 8) FFHA 7 e i 75 4L

TEH 2 1) TEEE 754 4% 300015 _EIX LY ek B0 il 75 DI HURR AR SE B o FEHAE -6 1, 2 5450 5 TEEE
754 binary16 PHg AR A IE , 4 445 3K (32 fi0) 5 TEEE 754 binary32 HURSEAZ A, 10 8 73 25
IEEE 754 XUR EERS2AHI], ANid INF Al NaN (WER-F- S AFAEX PTAMED) ARAGEI TR AREE, iM% 7 IEEE
INF 5 NaN (735 sp AT AR S 5 1 5 — 57

FEHA L TEEE 754 Jr SCRPIE R, SR RSIESTERIYAR IBEE -6 b, A2Pra e GEsdT; £/
AHEARKGE, SCE/NSIESTEE R AR [EEE 15 b, WAE A RERSREROR (L. FERXRME 0L T R A
—RRR AR (TE5).

Added in version 3.11.

TaEH

HEGRESEA 2,4 3 8 AF47, MpIFih. le &2—A> int S8, WRARE I /NG FA& S FEEGH
S IGTH, (T p+l, p+3 B p+6 p+7) W AAEZE, G0 RARAEE K im e =X GRECTicE s, 17
T p) WL HZE., PY_BIG_ENDIAN F & nl g H T8 A7 7 Kim P AL e 5T 1, 75/ b 2
BT 0.

REE: AER—UIERENA 0, ARMAEN, -1 OF 2R E—FH, RKFHEHN overflowError).
1E3E IEEE ~-& b A7AE M A [ A
* R2R x 2y NaN 8055 KR E0m AT R 2 Rk @ S
* 0.0 F1+0. 0 K LM R A 18
int PyFloat_Pack2 (double x, unsigned char *p, int le)
- C double ]34 IEEE 754 binary16 248 .

int PyFloat_Pack4 (double x, unsigned char *p, int le)
¥ C double $]43>} IEEE 754 binary32 B A%
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int PyFloat_Pack8 (double x, unsigned char *p, int le)
- C double F] 654 IEEE 754 binary64 XU E .

fRaE

fRALBIFE SR 2, 4 5 8 NFAT, M p IFlh. le &—4 int B%0, WERFATE A/ A% GEEGHRT T HcE
JETE, T pt+l, p+3 5 p+6 Al p+7) WERHAESE, WHR A KimF8 X GEEGE e i, 21 p) W
HW 2., PY_BIG_ENDIAN ¥ & Al H T AN 7 Km0 FEas BT 1, fE/ N AbBigs b
Z£F 0,

WRITE: fRAL 5 double, HUASHET, SRMIME R -1.0 HPyErr Occurred() RHEAE Of HoWE—AN 54,
e KA[HE N OverflowError),
VVE R TEBE - LI EOIHEA R AR NaN S5 K058
double PyFloat_Unpack2 (const unsigned char *p, int le)
) IEEE 754 binary16 2245 FEA& #4324 C double.,
double PyFloat_Unpack4 (const unsigned char *p, int le)
- IEEE 754 binary32 BUks RS =CfEEH C double.

double PyFloat_Unpack8 (const unsigned char *p, int le)
4 IEEE 754 binary64 XU FEA& 214 C double,

8.2.4 BHMR

M CAPL %, Python [N s PR » S : —2FE Python A2 )3l Jil 1) Python X4, 55 4hiy
e MR HEIEREET C 51k . APTHRAL T o Btk R HAE I .

FTREHH C &l
it BE R R 2 XM R B S RO U R M R R 8L, #Refeid “(EH” AR5,
il T4 APL

type Py_complex
e —XF Y. Python O RAEFR 7Y C G . 4 AR oAb B 00 G 1) ek IR T I S A0 454
AR A SE A, e T e SOk -

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
R A E AL, ) C2RBPy complex iR,
Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
REIPA RN, ] CRABPy complex KR,
Py_complex _Py_c_neg (Py_complex num)
RS EL num W SE, ] C Py_complex iR,

Py_complex _Py_c_prod (Py_complex left, Py_complex right)
R B Z R AR, ] C KMy complex R,
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Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
REIPHA LT, T CRBPy complex iR,
i divisor =5, WL ERFR B2 H-$F errno 15k EDOM,
Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
SR [0 num ) exp RS, i C2KAlpy complex Fon.
WNR num Jy73 H. exp A2 IESEEL, M VAR MBI errno 4 EDOM.

FREHE Python 3

type PyComplexObject
XA C KA Pyobject BT RAMFE—A Python ZEH 4.
PyTypeObject PyComplex_Type

B T RE ABL @B TPy Typeobject 3 Python &2 B AU 5L il 7E Python 221 1) 5 7Y
complex & [F—/X4£,

int PyComplex_Check (PyObject *p)

WREHSE R —PyComplexObject i FH PyComplexObject FABIMLR M A, HRELE
SN PAT

int PyComplex_CheckExact (PyObject *p)

WRENSHR— A PyComplexObject HAEPyComplexObject W TN [ml EfE. BLRREE
SR MIIAT

PyObject *PyComplex_FromCComplex (Py_complex v)

Bl #agilA. MAE CHRMpy complex M{HA N —1VHTH Python S x4,
PyObject *PyComplex_FromDoubles (double real, double imag)

Bt #HagilA. BT RUE ABL MRYE real Ml imag & [ul— 4By C KA Py ComplexObject X4,

double PyComplex_RealAsDouble (P\'Objecl *op)

& TR ABL DA C 243 double iR[H] op (155
double PyComplex_ImagAsDouble (P\'Objecl *op)

& FFasE ABL DA C 257 double 1R [0l op B EHE.
Py_complex PyComplex_AsCComplex (PyObject *op)

iR [l 5Z Ky op 1) C FMpy_complex {H,

W2 op A2—> Python HSGMEZHA __complex () ik, WLl MZI &S op Fellehy
Python &2 $X 5. WK __complex_ () K PR MRS __ float ()o TR __float__ () &K
SE XU EER S index_ () MRIHE, 1% RER R SAUE -

e 3.8 A B AACH: MR AT RERFAIN __index_ ().
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8.3 FFIIR

FPAR G — B AEAE T — T e 4595744 Python i35 B AR E R PSR &R

8.3.1 bytes W&

XL R BT P — NPT ER RS AN T — AR T ERES I N 251K TypeError,
type PyBytesObject
Xfpyobject HT-IAKR—> Python FATXIR
PyTypeObject PyBytes_Type
J& T HRUE ABL PyTypeobject IS BIfIER—4 Python F45JEH, £ Python JZHIE 5 bytes ZA[H
UROE S
int PyBytes_Check (PyObject *0)
WERXFH 0 22— bytes XFREF bytes LAY TR SLHINR M FAE . SR L2 2 T .
int PyBytes_CheckExact (PyObject *0)
TERXFR 0 52— bytes XfRHA 2 bytes AU T I AU SLHINR I E(E . BLERECE R 2 AT .
PyObject *PyBytes_FromString (const char *v)

A #ed M. BT EE ABL IR AR v A B S, SRR
[f] NULL. JEZ v ANW]H NULL; BEASHRE.

PyObject *PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
BwEME: #ag 5l A . BT EUE ABL SENNNR Bl —ASPAFRFER v I EIASHEL AR BN len BB 17 ER AT
4, RMOR[E] NULL. Q2R v 5 NULL, ARG 7T ER X SR N2

PyObject *PyBytes_FromFormat (const char *format, ...)
BeME: #ey3 A . BT RUE ABL %A Cprintf () WAEHY format FAFERAN AR SAL, I
S5 Python A5 BRI KN IR Bl ZEUE 248 5L R I F X R . AT HEE I SH sl C
RAGF HOAUETFE format “FARFE PIME A AR o FRVFE R 9 U A AR

| BRFRF | %E | R |
%% & A FE% FAF -
$c int —NFN, WHFRRA—A CEHE R
sd int YT printf ("sd").!
s$u unsigned int M4 T print £ ("su").!
$1d KR HYSF printf ("$1d").!
$1u unsigned long M24TF printf ("s1u").!
$zd Py_ssize_t | #H¥%4T printf ("%$zd").!
$zu size_t MM T printf ("Szu").!
%1 int MYT printf("sin).!
$x int M4 T print £ ("sx").!
$s const char* PA null 2% IF5F0 C R84 .
$p const void* —A~ CHE T A RFRIER . EASNT printf ("sp") HE
2PRAFIE 0x 3k, NMBRGFH L print £ i1 R4,

;E‘P&iﬂ AP & FERE X TR R R T WA ERE B BIEER T 5, HEFIra 2 RS

URTRBAAE (d, u, 1d, Lo, zd, zu, 0, x): SEYHORTEERE, O BEARERA AN .
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PyObject *PyBytes_FromFormatV (const char *format, va_list vargs)
Befa: #a93l 8. B TEE ABL 5PyBytes_FromFormat () SE&MF, BT EREMWNBEL.
PyObject *PyBytes_FromObject (PyObject *0)
BEME: Fe97 A BT RUE ABL R AT RN LI G XML XS 4 *o*.
Py_ssize_t PyBytes_Size (PyObject ¥0)
B FAEE ABL R BTG *o* AR
Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
KT PyBytes_size (), {HRAWHEN.
char *PyBytes_AsString (PyObject *0)
5T fe ABL B o MNEEIONS . VUGHEGD o 9 VAN IC, JEeh @ 1on o o 1 17
o S X ERE— DT RIS, NMEREAEHM T 2R A a2 B, B
ﬂEzEH'JﬁH%I PyBytes_FromStrmgAndslze (NULL, size) QEHZNR. BARWHHEE . R
o AR E—NFEAEEXNNS, WpPyBytes AsString () ¥i1R[E] NULL 5| % TypeError,
char *PyBytes_AS_STRING (PyObject *string)
RUT PyBytes_AsString (), (HREAHHERAI .
int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
& T AeE ABL Gl i HAS 5 bugfer Fl length IRITIXI G2 obj AZS{EAE NS RN A . R[] 0.
TR length 2y NULL, “FHATERXF QOB AW S A 2547 AR S, W HCR & | -1 3 5] %

ValueError,

LRI IR obj WG, BEMARBEE IS ORBAE length 49 ) o %A1l
ARG, BAERNIEH PyBytes_FromStringAndSize (NULL, size) Al@iZ% 4. ©
AATHAE . TR obj ARAMN R —DFATERRR, WPyBytes AsStringAndSize () ¥R -1
H5| K& TypeError,

TE 3.5 A KA PART, 247 5 R R B AR 2 55 IR 5 [ % TypeError.

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)

J& T e ABL AE *bytes PAVELBI P HR XI5, KA W& iR nE] bytes 1) newpart [NZ; T8
BAFHIGIH o X bytes ISR T KA. AR TEIEQIEGFTRI SR, X bytes (IHT AR 903 58 H.
*bytes FI{ERFREAN NULL; FRFRCELIE M 1)

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)

& THaE ABL AE *bytes HANEE— ST 804, HAP SR bytes 1) newpart HN%ZS . MAA
KERECNT newpart [{strong reference (R Ig 35 | F 1140 .

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)

A FATER AN — R, RIS AR, WO AU TR B 7 B 52 IRy
T ERAE AU B HAG B 7 AU AT e D7 5 AR i AT B R A5 | BSOS — DU ok e £
Fress . B A—BA TR R A HUIEAE R Ivalue (EFTRERBEA), HAEAGERFTIN. M)
I, *bytes FEAF G R/NEHFATER XS RIFIR ] 05 *bytes H ik AT BE -5 H A A A AR B
PBCERIG, W *bytes 1A JE 7T ER X AF P 0L, *bytes X NULL, [A]INf% E MemoryError
Frig Ml -1,
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8.3.2 FHMAMR

type PyByteArrayObject
XANPyObject HFRAFEIR—4> Python “FHr 44 .
PyTypeObject PyByteArray_Type

J& T 472 ABL Python bytearray 28738 NPy TypeObject BSEHI; X5 Python 2 bytearray
MFE IR S.

KEEE

M}

int PyByteArray_Check (PyObject *0)

WRRIS 02—~ bytearray X} G5 bytearray SR 5~ A1) S 2 8] BB . G pR AR R 2 22 A
f7.

int PyByteArray_CheckExact (PyObject *0)

WIS 0 J&—> bytearray X G {H AN bytearray JEAU Y1 I S B 2R 0] FLAF . BRI BLER 2 1)
W7,

E# APl B3

PyObject *PyByteArray_FromObject (PyObject *0)
BEME: #e951R . T RE ABL HRATATSE L T 4% o 3L X4 o, 3R Bl —NET =1 B 42 .
PyObject *PyByteArray_FromStringAndSize (const char *string, Py_ssize_t len)

BEME: a5 . BT IE ABL MRS string KHACSE len G #—NH71Y bytearray XF5 . 245K bR [a]
NULL.

PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)

Bl #agil . BT RUE ABL BT IR a M b T IR — AN A SR BRI T A
Py_ssize_t PyByteArray_Size (PyObject *bytearray)

% T HaE ABL TEAGEE NULL 3551 53R [H] bytearray 1)K /N
char *PyByteArray_AsString (PyObject *bytearray)

B T RE ABL FERGEE NULL $84JEaR [16F bytearray iR o] A —AFAFEAL . R [l ERAL B P —A
WONR 2T

int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)
& T 15E ABL Xf bytearray () N #RZG M XY R/ NN len..

M}

XHRWAR L A IERE . BT AR
char *PyByteArray_AS_STRING (PyObject *bytearray)

RUT PyByteArray AsString (), [HEAHFHRGRIGH .
Py_ssize_t PyByteArray_ GET_SIZE (PyObject *bytearray)

RUT PyByteArray Size (), (HREAHHEERALI .
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8.3.3 Unicode & f04mfiEilaE
Unicode &

F M python3.3 FSCBL T PEP 393 DA, Unicode X RAEN A FFIRIEA, PABAECRFR NATRCR 1A
AL PRSEEEFEF ) Unicode “FAF. X BrA AU AR T 128, 256 5 65536 B F47HY, A —LLARIRIGIL;
W, AT A AUR T 1114112 (X252 %19 Unicode ) .

UTF-8 F/R ¥ B I A7AE Unicode X4+,

#ili: Py_UNICODE FRJE\1E Python 3.12 FrI 37 Y APL —EHALIR T, A PEP 623 DAIRIFHEZ(H

/o

Unicode 3£#Y

PAF 2 T Python " Unicode SZFI) F: 4% Unicode %if 4257 :
type Py_UCS4
type Py_UCS2
type Py_UCS1

2, FRE ABL X SUSRAUE TR SR BRI B e S, FLTERE DA AL A 32 i, 16 {0 8 fi F4F -
W= AN AN Unicode 450, B Py_UCS4,

Added in version 3.3.
type Py_UNICODE
%2 wehar_t BZEALE X, RIEFEARFE R REH 16 {7228, 32 {72644,
TE 3.3 WUA KA AS B AEDARTIIRCAS 1, 302 16 (2R 2 32 (288, X H T AL d i e i 2
“ZE” ISE “9E” Unicode fiiASHY Python,

type PyASCIIObject
type PyCompactUnicodeObject
type PyUnicodeObj ect

XX TFPyobject [ TZMFEI/R T — Python Unicode X142, fEJLFFrHHET, ENIAMIZHE
A, BT AL Unicode X421 AP e AR 532 1R [0 PyOb ject JERMFEET

Added in version 3.3.
PyTypeObject PyUnicode_Type

J&F s ABL XANPyTypeObject SLfft 3 Python Unicode 255, BAEHN str AAFF4 Python {LA5.
PAR APL g C ZAIE S NIRRT PRS2 A7 ) Unicode 42 i) A v H iS4l -
int PyUnicode_Check (PyObject *obj)

WRXTS obj s Unicode %4 E{ Unicode J-ZEAL S FINLR BI FAE . HBREUE 22 AT .
int PyUnicode_CheckExact (PyObject *obj)

WX S obj J&—1~ Unicode %52, (HARHA TR BN MU EAE . R EUE 2 2 P AT
int PyUnicode_READY (PyObject *unicode)

PR 0. g APT AU ) N ARAE AR B o

Added in version 3.3.

F 3.10 iR A 57 H]: 1tk APT M Python 3.12 ERF AEAT (] 2.
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Py_ssize_t PyUnicode_GET_LENGTH (PyObject *unicode)
A& [l AR 37 5 50 27 Y Unicode FAFHERICEE . unicode wiZiN “HIFE” 7R i) Unicode X (At
X )
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)

1R 8] —AN T BB AU ) B9 8 40l UCS1. UCS2 o UCS4 B8 R g MITE R I . i
WFEREAIEWFEAIN, WAPSTRAE; @i PyUnicode KIND () iEFEIERN R

Added in version 3.3.
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

kB PyUnicode KIND () Z2HI{H.

Added in version 3.3.

TE 312 fRAS KK A A8 FE: PyUnicode_ WCHAR_KIND B f8 .
int PyUnicode_KIND (PyObject *unicode)
& [5]—~ PyUnicode Z8ZI & (W _E3C) , $8H]IL see above) that indicate how many bytes per character

this Unicode X142 F SRAFAERE 45 B8 ) 71580 unicode W 7518 “HRIE” /K1Y Unicode X145 (8
SRAIX— )

Added in version 3.3.

void *PyUnicode_DATA (PyObject *unicode)

1R 1] —A~F5 7] JFL 4f Unicode 28 X Y25 $5 %1 . unicode WAhZiN “HRIE” F7RAY Unicode X5 (ANSFEAX
— ),

Added in version 3.3.
void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)

B A—MMIEFRRI data (AN PyUnicode DATA () 3RE). MERBURSHATIERMERA, ghkith
TEAGER A o VR FH 38 124 G0 (R A LA 3R AE R AT kind {E R data 3841 . index 2 F4F 9 IR
515 (W O FTHR) 1M value 32N 5 A% E B B S A -

Added in version 3.3.

Py_UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)
MIIEFRIRH data (QNIR ) PyUnicode DATA () RO R — 0L AL PATRASEA T -
Added in version 3.3.

Py_UCS4 PyUnicode_READ_CHAR (PyObject *unicode, Py_ssize_t index)

M Unicode X4 unicode SEHL—F4F, WAH “HE” FRBR . QERARKAT 2R EELL SLEUN it R £
HIRCRBL T PyUnicode _READ (),
Added in version 3.3.

Py _UCS4 PyUnicode_MAX CHAR_VALUE (PyObject *unicode)
RGBT unicode B3 T — AN FAFER RO, RS “HE” FonE. Xip%e—
P (ME FEAE AR ER BT AR SR
Added in version 3.3.
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int PyUnicode_IsIdentifier (PyObject *unicode)
B T IE ABL WURTFAFE 4 BIE 5 € O BIAMARIRAF NIRRT 1, 201 identifiers /NF5. 5 W3z [A] 0.
TE 3.9 A K AR AR QIR AT ER W R4 WL R BOR TM  Py_FatalError ().

Unicode B

Unicode $2fit TVF 2 AR ) FAFRiME . il f 22 25T DAE I IX 285045, X L8204k Python it B WL #| C
g 8
int Py_UNICODE_ISSPACE (Py_UCS4 ch)
MR ch 215 A2 FAFRE 180,
int Py_UNICODE_ISLOWER (Py_UCS4 ch)
WA ch R /NG FAFIRE] 18 0.
int Py_UNICODE_ISUPPER (Py_UCS4 ch)
A ch 2B KRG FARRN 185 0
int Py_UNICODE_ISTITLE (Py_UCS4 ch)
MR ch A2 AR IR/ NS R E] 1 5 0.,
int Py_UNICODE_ISLINEBREAK (Py_UCS4 ch)
M ch 2 T AT R TAFR M 1 8 0.
int Py_UNICODE_ISDECIMAL (Py_UCS4 ch)
MR ch 22+ PE e A7kl 1 5 0.
int Py_UNICODE_ISDIGIT (Py_UCS4 ch)
MR ch J2 15 AR R FAFR M 1 8 0.
int Py_UNICODE_ISNUMERIC (Py_UCS4 ch)
MR ch 2 5 HEUE R TAFR M 1 8 0.
int Py_UNICODE_ISALPHA (Py_UCS4 ch)
MR ch 2 5 R T4 M 1 8 0.
int Py_UNICODE_ISALNUM (Py_UCS4 ch)
WA ch 22 5 BT P AFIR ] 1 5 0.
int Py_UNICODE_ISPRINTABLE (Py_UCS4 ch)
MR ch A Ryl AT BV AFIR ] 1 8“0, RN AT VA5 /2 45 7E Unicode P44 2 P € Xl Other”
o "Separator” fFA4F, B AME L2 ASCIT 25 4% (0x20) 4 R il T BIZ4%F . (i T A MBS al 47 5]
FRRIEUIEF AR LA repr O BERN#HE LFRF. ENFAFHEA sys. stdout 5
sys.stderr B rRRAEIRTL ),
X4 AP A T PR B AT 4 -
Py_UCS4 Py_UNICODE_TOLOWER (Py_UCS4 ch)
R R R NG T AT che
3.3 HOATE I : ek A 1 767 B R/ NG g
Py_UCS4 Py_UNICODE_TOUPPER (Py_UCS4 ch)
R [ AR KRG I F4F che
3.3 fRAFi - e ek R0 167 B RN R
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Py_UCS4 Py_UNICODE_TOTITLE (Py_UCS4 ch)

IR AR BRI NG T FAF chs

H 3.3 JUAS 7 - I pR 5018 F 16T B A R/ N LS
int Py_UNICODE_TODECIMAL (Py UCS4 ch)

FFFAF ch i fy b IEREHOR M. QR TCEEARNGRE] -1, IR ECR S5 K 7H .
int Py_UNICODE_TODIGIT (Py_UCS4 ch)

FEFLF ch 5645 R AN B AL R FIGR (] o AR TCVESRAR MR ] -1, BERECR 251 & 7 H5
double Py_UNICODE_TONUMERIC (Py_UCS4 ch)

FFFAF ch et 0K BEVE s B0R ] QAR TCEEARNGR R -1 00 HERBA L5 L FH .
X488 APT AT TSR 4 A A HR I -
int Py_UNICODE_IS_SURROGATE (Py UCS4 ch)

K ch 3275 PRI (0xD800 <= ch <= O0xDFFF).,
int Py _UNICODE_IS_HIGH_SURROGATE (Py UCS4 ch)

il ch 25 HE I (0xD800 <= ch <= 0xDBFF).
int Py_UNICODE_IS_LOW_SURROGATE (Py_ UCS4 ch)

Ko ch 245 AR TR (0xDCO0 <= ch <= 0xDFFF),
Py_UCS4 Py_UNICODE_JOIN_SURROGATES (Py UCS4 high, Py_UCS4 low)

F I A4 IF R 0] FLA~Py_UCS 4 {H. high A1 low 53 5128 — A AHIO BT LA A R A Q.
high BT L0640 [0xD800; 0XDBFF] ffij low HU{H {5 FEl 2475 4 [0xDCO0; OXDFFF],

gI32F0i51E Unicode 1R

LA Unicode X RATT I HEAF S EM:, 711X L8 APL:
PyObject *PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)

Bl #5100, RIS Unicode X154, maxchar KAl FAFHR S brde KBS 2. 1ER—
AEME, BRI Eay AZF) 127, 255, 65535, 1114111 Hig izt i(E.

XS24 Unicode X 42 i 3ERE o (5 I R 500 23 ) X 5 R AT B A KN
Added in version 3.3.

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)

BEME: #Hey 51 . PAGER) kind G781 Unicode X4 (WREMY(E N PyUnicode_1BYTE_KIND
%, BlpyUnicode KIND () FriRIIHE) . buffer ibAUFRTA UL RBT 4 A, LABEFAF 1,2 504 777
BARTIY size RN

mAa B, A buffer X5 DU e ML KR TE X B, Wik buffer 2 — > UCS4
F A5 E (PyUnicode 4BYTE_KIND) H. AL i UCSI1 5 B P9 B9 A5 07 41 8, & 6 4% 4 & UCS1
(PyUnicode_1BYTE_KIND),

Added in version 3.3.

PyObject *PyUnicode_FromStringAndSize (const char *str, Py_ssize_t size)

Bl #agFl . BT RUE ABL MREEFAFZ X str B — Unicode XI5 . 1 £l ff4% UTF-8 %
A% ORMEEE . Geh K ageds DB Geb . IRIHE AT AR — 30 4, BUHBHRA e vr B .

MR E A & BT 5] & SystemError:

o size <O,
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e str A) NULL H. size>0
AE 312 AR B HEAS T str == NULL H. size > 0 ANF8E AL

PyObject *PyUnicode_FromString (const char *str)

BEE: #ag5 A, BT iE ABL #RYE UTE-8 gt il DAZSE S R0 P47 2 v X str 1] 8t —~ Unicode
POE

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

BEME: #e951 A . BT RUE ABL #:52—A> Cprintf () KUK formar FAFER AR ARLEN S, 1T
45 Python Unicode F4FHR (1) K/INHIR [0 60 & EL RS AV IE I F 4T R . 2SS SR i C 26
U Hh A U5 formar ASCIL At 45 53 v A X AR A B

BARCAT L S I ECE 2 7P A AN AL, ELAZFEEAG I A R 18 7 -
L 's" P47, AT CB T Ess.
2. BEREAR (WTk), FH Tt s e A A 4 R

3. BUNFEOEE (A[3E). WERAEEN '+ (B9, WEPRTEEATE T —S M4, S8l
int 28, SRR GNAE /N7 B S AN AT A 2 )

4. KSR (FT3E), DATE ' . ' (09) ZJE R BEEMIEAS d . WRiGER "+ (BS), WS E S
TET—BRPA N, SSEFN int F8, BHRES N G TS E 2 )5 .

5. REBIMTT (Aik).
6. BRI,
AR -

= | AR

AR AR P HE TR .
R SE X5 (RR I 4 i W 5 0 JEhs) o

S | ek

IO@F

PATR BB e ) K BB AT (0, 1, 0, u, x, or X) $ERAS RN I (BRIACH int):

| R | R |

1 long Bf unsigned long

11 long long B{ unsigned long long
3 intmax_t B uintmax_t

z size_t 8f ssize_t

t ptrdiff_t

B PAT B s B v YR EEBITT 1 18IS BNRECN const wehar_t*,
AR R AT
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B ER TR

i i

i

% T3 FI % 4T

d, i HKEBMAFEH AT CBEE ki

u H K B A8 B TeAFS CBE T PR

o H 4 BE B M A 48 B TeAF5 C BE \FEHIFRR .

x H K BE B M A 45 TAFs CEE TR RN (NE).

X K BE B M A 4 B TfFS C B T s RN (KRE).

c int BAFLF.

s const char* 5 DA null HZGRAFRY C FEA .
const wchar_t*

p const void* —A> CIE B TR R R R B BAEN T printf ("sp")

BB SR ATFE 0x KM AE RS T& LW print £ il
eft 2.

A PyObject* ascii () PSR,

U PyObject* —~ Unicode %42,

v PyObject*,  const —> Unicode X4 (7] DAy NULL) Fl—APAZIELE R C FAFEL
char* 8 const AUERB-NIES (MAE—MESH NULL, B DIESR
wchar_t* ).

S PyObject* WA Pyobject_Str () %5

R PyObject* FHPyobject_Repr () HIG5H.

i M ERAF B B B R AR BN AN & AT B M AT BORE B BLL F est Al msv (AR
PyObject* Z¥{ A NULL) j& F T 4ak wchar_t T (iR TR EBG M 1), mxTT "sar,
"eUT, "SST, "SR ] "SV" (WIER PyObject* BHOR N NULL) W44

#Fik: 5 Cprintf () AREKE 0 BERRIHENBEEERAL (d, 1, u, o, x, or X) F5ER A R .

TE 3.2 JRA R AASTE: B TR "s11a" Al "s1lu" BYSHF.
TE 3.3 BA KA G HEM X melim, e 11in Fl mezit BSOS
TE 3.4 WA B AT B TR 35", "RAN, MBUY, MV, "eS ", "aRY SRR RS A S
15 312 JA K RS SORPRULIAAT o FI Xo SCRPREZBIAT 5 F1 €. R IRT BRI T Ay
ROBAS . RKIEBARRT 1 BRI T AU IAT s T Ve SCRPTASSERENDRIE * o STRFIURS —
ARHAIAAR AP AT AE X BE 4> SystemError, JEZHIRAS B & R EUITA R AR TA7H B
JERERE DI RIS R 8, H BRSNS AL
PyObject *PyUnicode_FromFormatV (const char *format, va_list vargs)
BEME: #6971 A . BT RUE ABL [T PyUnicode FromFormat () (HERHEZGH NS
PyObject *PyUnicode_FromObject (PyObject *obj)

Bl #a951 R . BT UE ABL W AR Unicode JRAU Y SLAHIFE DA ) LK Unicode X
o MR obj 42—/ HE 5K Unicode X4 (T4 F2RAL), MR [l —ANBr 6 %X R 1 strong reference.

3t Unicode s HTZRAI X545 F 5 TypeError,

PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)

BEME: #Hagsl A . BT RE ABL F— B mIDIFIXTSE obj fi#5 4 Unicode X4,
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bytes, bytearray FIHAMF 7 &3 2 K4 B4 E W) encoding K fRIS -6 H H errors 5 LAY ETIRALHE
H. IEWA R NULL BB O HERAME (GES RN 5 %85 5% TIREE) .

Jr g HAXT S, 4% Unicode %42, #RFFEXE TypeError,

WA FE R APLAF R ] NULL. ] 728 0 5208 DG 1) ik [l sk 5 5 1
Py_ssize_t PyUnicode_GetLength (PyObject *unicode)

& TIEE ABL B 3.7 . ikl 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)

HF—~ Unicode X R B F4FH5 LB 75— DX R o . R B AR BN AT FAF AR I AL T RERY T
UUT BLRE] memepy () o FEHASISIFIR ] -1 FHFBCE R, AEHATEOUTRR 5 DU P AR .

Added in version 3.3.
Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
i — N FREFTFERE . B fill_char 5 A unicode [start:start+length],
W fill_char (ERTFAFR R FAHE, SCEIRTAFRA 1 DAL R RET R
R H AR TR, BEEE AR -1 5K — R
Added in version 3.3.

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)
& THUE ABL g 3.7 A2, F— PG AR P . FARRUALEL PyUnicode New () A, BT
Unicode “ZAFER I 24 @ AT AR Y, HLZFAFEE N REROL =, B2 B A
ZBRBCRRL AT unicode J& 454 Unicode X5, R5[REARBA, I HXTG R ez (RG]
M —) .
Added in version 3.3.

Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)

B FHa5E ABL B 3.7 k. W FER I — DR, ZERECE A unicode J£75 4 Unicode %4 HZ&Z 5]
RHEARMS, XARFTPyUnicode READ _CHAR(), Ja& ANEPITITTE M

Added in version 3.3.
PyObject *PyUnicode_Substring (PyObject *unicode, Py_ssize_t start, Py_ssize_t end)

BEME: #eg5 8. BT EE ABL B 3.7 jgde. iR\ unicode [)—TH, MFLFERT| start ((55) 3]+
55| end (RMIFE) . NEFMERE|S.

Added in version 3.3.
Py_UCS4 *PyUnicode_AsUCS4 (PyObject *unicode, Py_UCS4 *buffer, Py_ssize_t buflen, int copy_null)

B FHUE ABL B 3.7 pae. REEAFE unicode ¥ DI E|—A~ UCS4 G IX, GFE— D2 FERF, RKRET
copy_null [/)15. HEFHIIRE] NULL H 38— A5 (Frili2 24 buflen /NT unicode W FERT, Rii
SystemError B# ). IR ] buffer.

Added in version 3.3.

Py_UCS4 *PyUnicode_AsUCS4Copy (PyObject *unicode)

& T HE ABL B 3.7 JaAe. P45 ER unicode $5 VLB PyMem _Malloc () ZpBCHIFT UCS4 ZmilX . 4N
WRPATRG, KR [E] NULL %8 MemoryError, iR&[EHZE i KA & SR IN— AN 207 .

Added in version 3.3.
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BESEEmBEX

AT DA R A A% T T R AR Ok B A R GERSUA

PyObject *PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t length, const char *errors)
BEE: #eg il A . BT HR0E ABL B 3.7 e, RIS FAFHTE Android Fil VxWorks _F i ff] UTF-8, 7
P2 TG ST 5 BRI R S RH B BAL IRBEAT " st rice™ I "surrogateescape"
(PEP 383). 415 errors Jy NULL MRFSBAHEI "strict ™ HUALTRE. st DA AR A
AN EIRAR ZEFAF
f#i [ PyUnicode_DecodeFSDefaultAndSize () PAfilesystem encoding and error handler 3 f1% F 45
o
I PR KR 2 Python UTF-8 455X,
S
The Py_DecodeLocale () %K.
Added in version 3.3.
TE 3.7 AR R AR J R BOAE 22N surrogateescape R IRALFIEH 1 24 BT & KA g it =X,
{BXE Android FfB4h. FEZ HIRASH, Py _DecodeLocale () ¥#ilT surrogateescape, Ifij24Hi
T KIS R T strict,

PyObject *PyUnicode_DecodeLocale (const char *str, const char *errors)

BEME: #FHe45 8. BT iaE ABL 3.7 jr#t. I FPyUnicode_DecodeLocaleAndSize (), {H
Zffiff]l strlen () RITAFFHRKE.

Added in version 3.3.

PyObject *PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)
BEME: #4938 . BTG ABL g 3.7 iz, 4559 Unicode X122 7E Android 1 VxWorks | i f§ UTF-8,
e HAB V-5 LA M HE S R gm i SRR BEER A "strict " il "surrogateescape”
(PEP 383), HI4R errors 35 NULL MRS 288 (di [ "strict " SHRAMISE, R [0 —A> bytes W4 . unicode
AN IR A 2 FAF
ffifl PyUnicode EncodeFSDefault () ¥F4F 8 4ibG A filesystem encoding and error handler .
I BRI 50K 220 Python UTF-8 A5
UL
Py_EncodeLocale () FR%L.
Added in version 3.3.

e 3.7 A K AR AR T R B E R 2 surrogateescape FFURARBEAR B 24 A iE = X4 i 4% X,
{HYE Android F#il4h. FEZHIMRASH, Py_EncodeLocale () ¥ T surrogateescape, MMi4H]
T KRS 2R 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),

FAESRENTIIE R S E 2 Gk R bytes, WY "os" ¥4y, 2 APyUnicode_Fsconverter () f
PILESOT €

int PyUnicode_FSConverter (PyObject *obj, void *result)

2 FTHiZ ABL ParseTuple %t 25: 4t str X} 4 - HE RPN E# it os.PathLike $£T -
- i [iPyUnicode EncodeFSDefault () ¥k bytes; bytes %204 LM . result W55 K
PyBytesObject* FH-¥AE HON B iR o

Added in version 3.1.
T 3.6 A KA AS T 3257 — A path-like object .,

BAESHURENT IR SO RS str, Y] "os" #efds, & APyUnicode_FsSDecoder () fER%%
R

int PyUnicode_FSDecoder (PyObject *obj, void *result)

% T Fi¢ ABL ParseTuple 854k fiffd bytes X4 - HEZHRINEZM T os.PathLike $2 M [H] 25k
B -- iflPyUnicode_DecodeFSDefaultAndSize () ¥k str; str X RGHFEFEH L . result V)
MR PyUnicodeObject* H- R AT 5 FH B RE o

Added in version 3.2.
TE 3.6 JAS K AN 252 — 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 .
ﬁn%ﬂﬁ%‘%?%%Eﬁlﬁ%&iﬁkéﬁﬁ%i‘%ﬁ%@?ﬁ$ s ﬁ%ﬁﬂq PyUnicode_DecodeLocaleAndSize ().
%W
The Py_DecodelLocale () M.
TE 3.6 BUA KRS T BTG Ui 2 22 i X Ao 45 IR AT 25

PyObject *PyUnicode_DecodeFSDefault (const char *str)
BEME: #ey 3 A . & TR ABL i [l filesystem encoding and error handler ffRS DAZS{EL4E B I 74 .
MRFEHFBELECH, W{FEFPyUnicode _DecodeFSDefaultAndSize ().
TE 3.6 A KA AS T : IFERF ) S £ 2 s s X Ao 45 9R A0 72 35

PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)

BEMA: #9378, & TFHRaE ABL i [ filesystem encoding and error handler #gf%—A~ Unicode %%, If
R bytes, HEREGR bytes MR PAVEETEFA.

WSRARTR ZEDA L BT 5 XA A U S A HR , il PyUnicode_EncodeLocale ().
B

Py_EncodeLocale () B,

Added in version 3.2.

TE 3.6 JUAS S AR T BUAEARF BT S bF 2 G2 2 ds X Ao 45 A2 255

140 Chapter 8. A#FHMMRE


https://peps.python.org/pep-0383/
https://peps.python.org/pep-0529/

The Python/C API, Z1THa4 3.12.3

wchar_t £#F

EZ LT L% wehar _t:
PyObject *PyUnicode_FromWideChar (const wchar_t *wstr, Py_ssize_t size)

BEME: #ag5| A . BT ROE ABL ARYEL E W) size ) wehar_t G X wstr ] #—4> Unicode X4, &
A 1 VBN size Frn % BREA B ] weslen () HEITEZp XK, KIEHPRFHR [F] NULL,

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *wstr, Py_ssize_t size)

& T Fr ABL K Unicode XJ 511 N5 DL B wehar_t G X wsrr 1. BZ#E D1 size A~ wehar_t F4F
(NEFETREAAE R B R TAT) o AR DI wehar_t FAFEETE AR IR o] -1,

24 wstr A NULL B, DA IR B4 G35 45 R 2 (EFE NI TR unicode N5 T eIt size.

IﬁE BER wehar_t* PR AR DA ESTR BT REA 2 . PN IT B TTHRIR wehar_t* FAFERDA
LA VAR A R . BEAh, SRR wehar_t* PAFERA T REERL &2 AT, R SECPATERAE
HRZH C eR B T -

wchar_t *PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)

& TR ABL & 3.7 jrAz. $F Unicode X G4 HN S FAFH o B AT BB A FAFEE R o Q2R size

AR NULL, WSS FAF R (MRS RS 7)) BAR ssize F . {HERELE wehar_t P47

Tﬁa@"*?f‘f R FEHE R ZH C R EOH 6l B 247 B M . W12R size S NULL I H wehar_t*
TR B NRE| & valueError,

WINHR | PyMem New 4yECHIZE R X (I PyMem Free () FREHE ). KAEHRE, IR E NULL
I H. #size ¥ 2 K8 LW WRNAFDECR G 25] & MemoryError,

Added in version 3.2.
e 3.7 WA AR EE: AN size S5 NULL H wchar_t* FEFHRAUSSFANSE| K valueError,

Sl 2

Python §2{ft 17— 41VA C 45 PAPRUEIZA T HEJEE 1Y) A B AR At e o T 3K 20 IR ) 3t 259 e 1 e 5 L 2 0
o

T4 APL K#{$%52 encoding Al errors PINSEL, EATHRA STENE str () FRFHRI A 5 1] 4 S 80
[F] ) i S

¥ encoding 1% 4 NULL FHfi F BRI Jm i 4% 20 ED UTE-8. X4 R G H W 24 PyUnicode_FSConverter ()
SR GRRE AL 44 o SXHEAE N filesystem encoding and error handler

AP 720 errors BEE I HAR W DABEN NULL Fon i b4 i i & S BRIAC BT =X rd N B 4 i
A B A S R AL Ty U strict” (&5 & ValueError),

G ARRE AR B JEA . O T BRAR T B0 U 5 TR 2 G AR R ) 2257 A A SRAE SR

2 B AR B RS

PAR @2 B G i 2 1) AP
PyObject *PyUnicode_Decode (const char *str, Py_ssize_t size, const char *encoding, const char *errors)

BEME: #e95 A . BT RUE ABL St RS O g i AT ER st 1 size 5 A1) B — > Unicode XT42.
encoding F errors A75 str () WEREH RIS LS AR B & S B0 ) ga fRASKF6 ] Python 2 i
TSR A4 ﬁn%éﬁ%’ﬁ%%ﬁ%lﬁ? 3% 7] NULL,
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PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)

B MG #reY 3| A . & T a0 ABL i —A™ Unicode X452 H:- 545 5L 4 4 Python S35 BB X 42 3R 0] . encoding
A1 errors 2455 Unicode encode () FiEH A2 XS AR & Lo B A0 90 fR D #5155 (58 ] Python 4
RN ok A . SRR RIS | & T = AR W] NULL,

UTF-8 4mfifiD2s

PA R & UTF-8 Z4Rfifid#s APL:
PyObject *PyUnicode_DecodeUTF8 (const char *str, Py_ssize_t size, const char *errors)

B #FHeg3 B . BT AT ABL @IS UTE-8 4875 str fHRY size 73582 Unicode
WG WARGRfEIE AR5 & T 55 R ] NULL,

PyObject *PyUnicode_DecodeUTF8Stateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)

BEME: a4 5| A . B T EE ABL U consumed >y NULL, WA A2 F PyUnicode_DecodeUTFS8 () .
AR consumed A~ i NULL, NIREBHIATEEE UTF-8 45 )7 FRF AR B 1R . X Be 2 /A gl f i
I HE RS 1 E R AT A consumed T .

PyObject *PyUnicode_AsUTF8String (PyObject *unicode)

BwEMA: #ayil A. BT RUE ABL ] UTF-8 %4ifi%h Unicode % 42 3 F5 45 R A1) Python 735 Hi X G2k
], B ERAL BTy SR strict”. NSRS RIS AR T & T S WAFR 0] NULL,

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)

B TR ABL g 3.10 paAL. & [a]—N45 ) Unicode Xt 41 UTF-8 ik X B 484, HA5C gnfid %k
PR (PAFAT N BAL) AEREAE size W o size ZHUATDASH NULL; FEBUREOL R EURA KR 28507
fitfo ARG I B e U — DM 7T ONEIRTE size 1), TEI @B AAAEALATHADR) 250507 .

TERAFREIL T, R B NULL B 8 —A 5 H AR AP0 size {H.
XFFZAT Unicode X4 b7 A7 d3 1) UTE-8 SRR iEal, I HG S AR i [ml 45 ) o] — A7 KR4 . A
U R SFRHATIN K. h1<  f Unicode ST BN BB 4
Ko
Added in version 3.3.
TF 3.7 MR ZAAS T R 2RAIINAFEZ const char * [liAZ char *,
e 3.10 JRAS K AAR T ek Eio < [ APT ALY -
const char *PyUnicode_AsUTF8 (PyObject *unicode)
KT PyUnicode AsUTF8AndSize (), {HANSTEER/IME.
Added in version 3.3.

e 3.7 A KRR R EIEBPAE E const char * JliAZ char *.

UTF-32 4Rfzt02E

PAF 52 UTF-32 4fifides APL
PyObject *PyUnicode_DecodeUTF32 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

BEME: #Heg5 8. BT ABL M UTF-32 Zafi it 22 vh X RS size 715 FE 1% [l 40 ) Unicode
W4 errors (WA K NULL) 22 T 85 RANEE 50, BRIACA "strict”,

UNER byteorder AN>h) NULL, fRGgRF8 FH 25 5 ) 7730 e A g :
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*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: big endian

W *byteorder %, HAi ABARHI RIS FI 8T FARIC (BOM), WIS 88-KF U % 745 7
I H BOM AR 2% DI F 4524 Unicode FAFE T, HIUR *byteorder 2 -1 # 1, WIFFFIRICAH
EAIEIE T

TESERUG, *byteorder Y7E 5 NEERI A BB N M HT T
HISR byteorder j NULL, b4 (1 A HLF A
ISRARART 1 % T SRR I NULL,

PyObject *PyUnicode_DecodeUTF32Stateful (const char *str, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)

&= A o oey 3 A, B TR & ABL 1 R consumed Gy NULL,
T 8 2% Il TFPyUnicode_DecodeUTF32()., m R consumed N K NULL,
NPyUnicode_DecodeUTF32Stateful () ¥ AN K E W AT # UTF-32 FF 4 (=T %k
ANTTHEPUEERR ) oA R XA RN 2RI I ELC RS 0 R A TE consumed T

PyObject *PyUnicode_AsUTF32String (PyObject *unicode)

BEa: #a95| Ao BT RE ABL R EIE ] UTE-32 4t sUAL 755 i) Python 7 Hi . FH7HRff
K2 BOM FRicdT 3k SR H XA strict”. AR ARIDAS 51 & 7 SR8 3R ] NULL,

UTF-16 YRAZTD2E

PAF 72 UTF-16 #ifi#iddsi APL
PyObject *PyUnicode_DecodeUTF16 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

BEME: #Heg5 8. BT ABL M UTF-16 Rt it 22 vh X RS size 15 FE 1% [l 40 W) Unicode
W4 errors (WISRAN K NULL) 28 T 85 RACEE 50, RN A strict”,

IR byteorder AN>h) NULL, fRG g8 FH 25 72 ) 7730 e b g

*byteorder == -1: little endian
*byteorder == 0: native order
*pbyteorder == 1: Dbig endian

WA *byteorder %, HA ABHRAHIPA-FI 745 FARiL (BOM), N RR D)8 N %715 7
I H. BOM A 25 NUE| S5 Unicode “FAFH . QIR *byteorder 2y -1 80 1, WP Fhric ek
IR ST (ERE D \ufeff o \ufffe F£).

TESEUG, *byteorder ¥FTEM AN A BB L HI 737 7.
SR byteorder *hy NULL, #i RS #sR FHASHLF A5 )7 -
AR GRS AN | & T FE R [H] NULL.

PyObject *PyUnicode_DecodeUTF16Stateful (const char *str, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)
#ow g #H ey 51 M. B TR & ABL 1 R consumed h  NULL, NI
T 8 2% Il TPyUnicode DecodeUTF16()., Wl % consumed A& K NULL,
WPyUnicode_DecodeUTFl6Staterful () ¥ ANFEK B M A 5% UTF-16 F47 )5 (W1~ % %k
ASFATECR A TR AO) LR R IX RN 2 R A O L O AR I Y T BOR A A AE

consumed 1,
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PyObject *PyUnicode_AsUTF16String (PyObject *unicode)

BEa: #ra95| Ao BT RE ABL R ] UTF-16 4t WAL 755 ) Python “FH7Hi. “FH7HRff
EG2PA BOM BRicf] k. A RACEETT 20 "strict”. QISRGRMRIS AR5 | A T 5% Wik [9] NULL.

UTF-7 %mift0es

PAF 72 UTF-7 %5 APL
PyObject *PyUnicode_DecodeUTF7 (const char *str, Py_ssize_t size, const char *errors)

Bl #ag5I R . BT T ABL D UTE-7 451 5 str 1 size 515 BI#E—4 Unicode X}
G0 WRGRIERD RS K T 57 H IR [ NULL,

PyObject *PyUnicode_DecodeUTF7Stateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)

BEME  #a4 3 A . B TR ABL WIS consumed 4 NULL, WAT R T PyUnicode_DecodeUTF7 () .
R consumed >k NULL, WK EHIASERE UTE-7 base-64 FR-REABA A HT R . 3K LEFAT R A PR
I H.C R ) 7 i B CR A E consumed H

Unicode-Escape 4gfigiD2%

PAF 42 Unicode Escape” 4 it i5#5 ) APL
PyObject *PyUnicode_DecodeUnicodeEscape (const char *str, Py_ssize_t size, const char *errors)

BEME: #ray il A . & T ABL i fi#Y Unicode-Escape 4 it i =45 5 str 1) size A~ 19 B @ —1
Unicode X4, W ZmfFS4S | & T 54 Wik B NULL,

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)

BEME: #Hay5l A . T iiE ABL ] Unicode-Escape 4t Unicode Xif G2 IR 45 AT Ry =747 B X SRl
. A DRALEE Ok strict” . AR ARARISES S 1 T S5 WPRFHR [A] NULL,

Raw-Unicode-Escape #RfiZi52s

PA R J2”Raw Unicode Escape” g f#fi#5) APL:
PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *str, Py_ssize_t size, const char *errors)

BwEME: #6951 A . BT RE ABL il f#S Raw-Unicode-Escape 4 fith (15277 5 str [ size 55 A @ —
A~ Unicode X142, W ImfRiD#R5] % T S Wik 8] NULL,

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)

BeMa: #ey5l M. & T i ABL {fi ] Raw-Unicode-Escape Zft Unicode 52 H- 545 5 A h 71 3 %F
SR BERANIE T X OA strict”, QIR GRARID AR T & T S5 KR [B] NULL,

Latin-1 4R fR65328

PAF s Latin-1 45 f#fi #5811 APL Latin-1 %75 FHij 256 4~ Unicode v H 4 it 4% 75 g i A [71] H 1252 1K L £
PyObject *PyUnicode_DecodeLatinl (const char *str, Py_ssize_t size, const char *errors)

BEME: #ay3| B . BT iaE ABL i3 RS Latin-1 Zg 55 () 75 5B str 1) size SF 761 28—~ Unicode
W5 MR GfERSaR 5| & T 54 Wk 5] NULL,
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PyObject *PyUnicode_AsLatinlString (PyObject *unicode)

BEME: #e93l A, BT RaE ABL f#i ] Latin-1 4if% Unicode %423 X445 5 A4 Python 747 52 % 5 ik
[\, AR BE Ty AN strict”, WIS AR5 % T F 4 WPRFR [7] NULL,

ASCII 4zfZt02%

PAT 42 ASCII #fttasnt) APL, HBEsZ 7 i ASCIL ¥t . AR4n] Hotth 4 i i B - 2 i it

PyObject *PyUnicode_DecodeASCITI (const char *str, Py_ssize_t size, const char *errors)
BwEME: #agil A . BT RUE ABL RIS ASCIL g it i) 745 8 str 1) size D754 EH—> Unicode X}
Fo WRGRAFDART | K T S E R[] NULL,

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)

BEME: #ey3l A . TR ABL i ] ASCII 445 Unicode %42 K545 54 4 Python F35 5 % 4R [l .
EE AL IR T R strict” . QSRR RIS A5 | & T 58 WRFR ] NULL,

F IR G AR G0 2%

Wb RS o8 R REIR 2 ATE T v 4 F R SE A 2 AN R dmfiid ey (I HaX S2BR kB UFE7E encodings 14,
H R R AR S R 2 I SE P T 3 ) o M0 SRR 2 ol FH B oK S P RS P4 o TSR B I W B o SR Db 0 57
Ff __getitem () WUSHEI; FHUFIF AR PEAT,

PAR 2 W 2 R % 11 AP

PyObject *PyUnicode_DecodeCharmap (const char *str, Py_ssize_t length, PyObject *mapping, const char
*errors)
A a3 M. TR ABL M4 R mapping AR BT ER str 1Y size )
j#—> Unicode %R . WIRImAFLGATT] A T 55 W Ml NULL.

WS mapping }y NULL, W¥5RH Latin-1 i3, 750 mapping WU R AE (0 2 255 JEFEHN
(R4 # Unicode TFAFHR LT . #4L (CRFpLf#EEl Unicode i57) Bk None., FRBUFIIEME T --
XA B2 LookupError, DAL E| None F%UE, OxFFFE B '\ufffe', RHA A
SE SRS I B A -

PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
B #ray 5 A . J&TE ABL H 45 W mapping X5 4ifit Unicode X5 H- 5 45 A hy 5 5kt
ZaRIA]. FRERAC T IO strict” . QR ARRGA S & T 578 WKFIR [9] NULL,
mapping X G 750R 4L Unicode R ALISF B AT ER XS4 . 0 2 255 Ju il N A B4R None . RIBUHAYF
FFRBAL (K53 LookupError MHE) DAL B None MBI A e SCRIMLGT 52
5 o

DAY S R T %% APL 226 Unicode W % Unicode.

PyObject *PyUnicode_Translate (PyObject *unicode, PyObject *table, const char *errors)
BwEfa: #Hag5I R . & TR ABL IR AT R TG AR IR R 4525 Unicode X4 . 2R
i an g | KT S Wk [ NULL.
LTI F DA TURFFEEL Unicode fith (3 LS 21 B2 %X Unicode iS5 None (RN BRAH B 1 F4F) o
Wit R R FIRAE  getitem () ¥R FHMAFH YW AL, KRB FAFEA CFF 32
LookupError FHMHRE) KEOREEAAEHWEAERE D .

errors HAT T 4D 4R A 55 35 SLo BN DAY NULL S Bl BOARY S iR AR BT 3
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Windows by MBCS 4f2152%

PAF /& MBCS #ififefh#si) APL. H i B 1{XAE Windows H1a] FH {8 if Win32 MBCS %4 ke SL 4 . 775

I MBCS (5 DBCS) 2—RgufdtxX, M A—4. BRIt izt as o plas B e

BCEE

PyObject *PyUnicode_DecodeMBCS (const char *str, Py_ssize_t size, const char *errors)
BEME: #FHe95 R, BT ABl on Windows 8 3.7 jgAe. i fEAS MBCS 25 f5 753788 stor 1) size /|~
FATA 1 Unicode Xf4¢. WIRGMIDATT] & T 54 WK Bl NULL.

PyObject *PyUnicode_DecodeMBCSStateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t

*consumed)

#OW A # ey 3 B. B T E ABL on Windows # 3.7 R AL i H consumed K
NULL, W 47 & 2% {8l FPyUnicode_DecodeMBCS ()., U B consumed 7 >} NULL,
MPyUnicode_DecodeMBCSStateful () /A & 5% K B i A 58 B 45 3 H & Mg 15 09 =47
B AEREAE consumed T,

PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
BEME: #ay5| B . BT FaE ABIL on Windows B 3.7 #riz. ffi [l MBCS 4gfid Unicode X% FH 545 R AE R
Python Py ER XSGR ] . AL H T A strict”. ARG AR5 & T R WPRF R [A] NULL.

PyObject *PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
BEME: #h431 A . BT HaE ABLon Windows B 3.7 fz. i 45 & (AU T4 Y Unicode %533 1]
—A> Python FHATERX G QARG AS T &K T & W NULL. i cP_AcP 40 5 >E 3k HL MBCS
ft s .

Added in version 3.3.

FiEForE (L
HiESELER
PAF API 0] DAALEEH AT Unicode X FIFAFER  (ZEREIA T IRATFR I F4FE ) IR 18138 2417 Unicode X5
BUCREH
WR A R H EATTARRF R 0] NULL 2 -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 #ag5 A . BT UE ABL SR —DFAFERARE]—4 Unicode FAFHIAY51I3 . W12 sep Sy NULL,
WRHARGE S HEARAF 2 T T B, RIS E 2 BRAT R . AR BN maxsplit. Q12
TE, WP BRG] AT EIRES RS

PyObject *PyUnicode_Splitlines (PyObject *unicode, int keepends)
B #HegFIR . BT RE ABL iR T4 K54 Unicode FAFHR, & [a]—> Unicode A7 HR 141
F. CRLF PR —NATRE . Q2R keepends 2y 0, WIAT /3 BEAFRAEIETELE R A AT

PyObject *PyUnicode_Join (PyObject *separator, PyObject *seq)
BEME: #ag5l A . BT RUE ABL 45 W) separator G — N FAFERS R IR ISR Unicode F4F
H.

Py_ssize_t PyUnicode_Tailmatch (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int

direction)
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% T HRaE ABL WS substr FE45 %E WA i ju, (direction == -1 KR EIZRUCHEL, direction == 1 R J5 2 VLHL) 5
unicode [start:end] FPCENERE] 1, FWERE] 0, WER KA AR NR M) -1,

Py_ssize_t PyUnicode_Find (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)

J& T F45E ABL IR [n[{di FH 45 i€ 1Y direction (direction == 1 FERHiIE 2R, direction == -1 FRJGMER) B}
substr 7£ unicode [start:end] FHRIHBIANME . REMEAEANICEART S Hh -1 Fnkk
FIVCHE, -2 WFRIR A THRIFRE T 7.

Py_ssize_t PyUnicode_FindChar (PyObject *unicode, Py_UCS4 ch, Py_ssize_t start, Py_ssize_t end, int direction)

& T ABL g 3.7 pete. & [B{d 25 5 i direction (direction == 1 FREi MK, direction == -1 FiR
JE I8 2R) B 4F ch 7F unicode [start:end] HHKIHIAINE. REMEAEAILEYERSG ]S E
-1 FIRARLBNCHL, -2 WFoR LA RE T 5.

Added in version 3.3.

TE 3.7 WA K HEASTE : BUAE start F end BJ8%E°~ 5 unicode [start :end] ZUKAITH.
Py_ssize_t PyUnicode_Count (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end)

J& F 1452 ABL iR 9] substr ¥E unicode [start :end] PAESH IR E. R EAEERNER A -1,
PyObject *PyUnicode_Replace (PyObject *unicode, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)

BEME: #9518 . BT i ABL ¥ unicode W substr 35302k replstr 2% maxcount YR 1% [5] 45 5 Unicode
W4 . maxcount == —1 FIoRAETEAR .

int PyUnicode_Compare (PyObject *left, PyObject *right)
/%ﬂ’”ﬁn_ ABL ttiﬁ?%"?f?%#ifilﬁl -1, 0, 1 R/ FETHRIRT .
PREAT R R ] -1, RN S PyErr_Occurred () RAGA .

int PyUnicode_CompareWithASCIIString (PyObject *unicode, const char *string)

% T Fi ABL R Unicode X4 unicode 55 string #H47 LR ] -1, 0, 1 4 B A/NTF . S TRIKT.
el HAL A ASCIL gt [ AP e, (B A PR 45 ASCIT ?Jf?)”'JLHz B Hi 1S0-8859-1
i =R A

MR BN 25 | KR
PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
BwEME: #eg7l A . & TEUE ABL XPIAS Unicode “FAFH AT i LB IR [ A N2 —
* NULL I F51 % 7 i i
e Py True B{Py False JT W35t M L& HIE
* Py NotImplemented FFIRIHERMATNEN
W BEH) op {HA Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, flPy_LE,

PyObject *PyUnicode_Format (PyObject *format, PyObject *args)
BwEME: #a951 R . BT aE ABL ARYE format Fl args IR Bl ASEHFAFER 4 X &[T format %

args.
int PyUnicode_Contains (PyObject *unicode, PyObject *substr)
& F R ABL KA substr JE 15 S AE unicode WA I 3R 1] BB K 1K -
substr A5 % H— > BATCE Unicode “FA7HR . AR A A SRR ] -1,

void PyUnicode_InternInPlace (PyObject **p_unicode)

B TRUE ABL JFHWARESEL *p_unicode. BHELLIZ 17 Python Unicode “FAFH X R it
AR ERHIE. WPREAFAES *p_unicode *HHEI’JV\]iKﬂz?f‘}% WP HAH *p_unicode (RO
IHFAFE 5 I Fr— G 10 AL T4 B R i strong reference), TR WIKHREF *p_unicode A
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FAR H N GRrfdt—A strong reference). (BEUEHT: BEARX RN THIH, EiR s 5|
MTERI ;2 HACHARLET I Z it C A A R IR A 2 2 E A E. )

PyObject *PyUnicode_InternFromString (const char *str)
BEME: #FHe951 A . B TEE ABL PyUnicode FromString () MlPyUnicode_InternInPlace ()
WA R, R E—AC AR ET Unicode SFAFER XSG, B— N ] HA A [RMELHY SR A AL 549
XTI (C“HRAT) 51

8.3.4 TTHMR

type PyTupleObject
XAPyobject [FREMFE— Python [T 4 .
PyTypeObject PyTuple_Type
& T HE ABL PyTypeObject HSEHIAFE—4> Python JLAIZEM, X5 Python JZ I tuple 2
HURUE S
int PyTuple_Check (PyObject *p)
MR p 22— tuple ¥R tuple AU TRAURY SN NHR AT B . B RR B 2 2 BT .
int PyTuple_CheckExact (PyObject *p)
WL p J2—A> tuple X GAEARZ tuple ZEAUFY 12U S B R 0] LB . PR B ELE 2 AT
PyObject *PyTuple_New (Py_ssize_t len)
Befa: #a95l A, BT RUE ABL SR [ —ASHR TR, K len, KNI [P NULL,
PyObject *PyTuple_Pack (Py_ssize_t n, ...)
BEE: #He 5l R, B TIRE ABL B R Bl — AR e AR R, RN o, RIS IR 1]
NULL. 7G4 {H ¥ 45 L N 48 1) Python X £ W) J54: n A~ C &4, PyTuple_Pack (2, a, b) Al
Py_Buildvalue (" (00)", a, b) fHZ.
Py_ssize_t PyTuple_Size (PyObject *p)
& T HUE ABL SRIBGR M TN RAYHEEE, FFRIZITH R/
Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
RETCH p RN, B AE NULL H BLAS R — 004l ARAITHHRIA
PyObject *PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
BEME: A FIR . BT IE ABL IR p Freg e P AT pos AERIRT SR . AR pos S SAH HlE
HIER, WERE] NULL 8B —14 IndexError FH.

BB AT p AR (WUt € RAERFEA X p 51 e A 2 i) o B3k Bsrong
reference, i{fiflPy_NewRef (PyTuple GetItem(...)) B{PySequence_GetItem().

PyObject *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: EAFIA. BT PyTuple Getitem(), BAMEHSE.

PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
Befh: #ay3l Ao & FEUE ABL IR p B T I low B high BIYIR, BUEAE R IR IR 1]
NULL. X4HrT Python A3 p [low:high]. AN ITHRREBIHITERY].

int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

% T HE ABL FE p 8101 TCALIY) pos (B AXIRTG o W5 BHIBFIRIE] 05 WIER pos UL, 2R [H]
-1, F#WHHE—" IndexError B,

ik BB oIl W o G, HFEIEXCA T E A AL E R A H G -
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void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
FUTPyTuple_Setltem (), EABATHUAGE, HHVIZ 22PN RETTE RO

FiE XNEES eI Ao B, HZ, ASPyTuple_SetItem() A, B REEFXS
AR5 s JCH T pos A7 BT 5| AR B it -

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)

AL FIRETTA R KN newsize ¥ 2 BB . A TCHL #OA A RATARR, B DA B TEXTS
AN, ANZERE. R cHe SR eHMERS ol i, EAZE . o7
B RAHMK g, TEEEEHESIH T E— N ocd, ReEaRi. WehmhRmE o . %
P AR ARE *p WSS IRAER- 518 A bR 8 BB ] . SRR T *p SRS, WEIRRY
*o FEREEH S . R, A& -1, K *p E A NULL, I5|K MemoryError B(# SystemError.

8.3.5 ZHIFFFIXR

LR FIIFRIEFEH T namedtuple () B CXR, B8, HrpaH B Add @Ik . 200
RIS, R S AR E Y A A S R 2

PyTypeObject *PyStruct Sequence_NewType (PyStructSequence_Desc *desc)

BEME: #ra951 R . BT RUE ABL MU desc A Bn A ASHINES PSR, AR Bk aTAGE
Ml PyStructSequence_New () Bl 45T IET 1) SL4 .

void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
M desc FHBHIIGALEE I P 51 2R type..
int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
5 pyStructSequence_InitType R, (HAZIERE 0, KRIGHHRE] -1 .
Added in version 3.4.
type PyStructSequence_Desc
BT HaE ABL (23 A MR ) - S ERIEMETH 5 KB TE e .
const char *name
SR PP 2B A R -
const char *doec
TR JEZ Y SORS AP A 5 1 B A NULL R 200
PyStructSequence_Field *£ields
fE WA NULL S5 RRBAL RS, B SRR TR .
intn_in_sequence
Python 3y 1T LI Bk (A2 i AEcal) .
type PyStructSequence_Field

& TRUE ABL (@A MR ) . RGN — 7B hTE RS2 AT AR, R T
B TFERZAE Z PyObject*, PyStructSequence Desc W fields B THIRG|HLE T iR
H 5 27 B

const char *name

FEFI A FREL NULL FRES R O F B3, ¥ NPyStructSequence_UnnamedField M
PREFAR A2 RES
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const char *doc
TR FAF R B NULL FRA .
const char *const PyStruct Sequence_UnnamedField
B TRUE ABL B 3.1 e B RRFIRELR R EFR Ay 2 IR
TE 3.9 RAS AT : XAPNEAEM char * B,
PyObject *PyStructSequence_New (PyTypeObject *type)
B fh: #ag 51 R . & T T ABL BIEE type (S B LB Py St ruct Sequence_NewType ()
Bz
PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
BwEME: EATIA . T IE ABL & p BT g P o, (0T pos AR R . TR AT
YRR
PyObject *PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: BT A . PyStructSequence_GetItem () WZEAS.
void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

% T2 ABL X458 75 p R 5| pos AW F BB E N 0. HPyTuple SET ITEM() —FE, BN
% T HE T4 L.

Friks XA G THE o 5.

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
R F-PyStructSequence_SetItem(), (BRI N— S NECREL.

il XABREC CHEC TR o AT

8.3.6 FIFRIKR

type PyListObject
XA CE A Pyobject BT AR Python 5| HXIR .
PyTypeObject PyList Type
B T HE ABL XRANET Py Typeob ject KUK Python S| RSB . 7E Python JZHIFIZEM 1ist
el — X5 .
int PyList_Check (PyObject *p)
TR p 22— list WP GREE Tist LAY TR S N R M Al . IR B R 2 2 AT
int PyList_CheckExact (PyObject *p)
WA pJg—A> list AZAEAZ list RS S0 R [0 B . 1 bR AR 23 I T
PyObject *PyList_New (Py_ssize_t len)
Bl #Hagil . BT RUE ABL BIIINR KB len WHFI2, KW NULL,

FiE M len KT F0F, #ak Ay 51 £ X R0 H 9% i NULL. PR IR BB ZE L C
B Pysequence_SetItem() WIME APl 5 H C ik PyList_SetItem() «{-rﬁ)fﬁlﬁ HiENE
SEXFSHIN Python AR 24 FFIX R 52 o

150 Chapter 8. A#FHMMRE



The Python/C API, Z1THa4 3.12.3

Py_ssize_t PyList_Size (PyObject *list)

B FAEE ABL R[] list HEIFRIRAGKIE ; EETAESNZXRIAM len (list) .
Py_ssize_t PyList_GET_SIZE (PyObject *list)

RUTFPyList_size (), [HRAWHEBRIGN .
PyObject *PyList_GetItem (PyObject *list, Py_ssize_t index)

BEME: ENAGFIR . BT RUE ABL IR list Irdg a5 e index {7 RS o S E(E AT AE TS
TBETT/\}JIJ%@E% HATEG| . AR index #8113 (<0 or >=len(list)), MR [A] NULL 7% & IndexError
S o

PyObject *PyList_GET_ITEM (PyObject *list, Py_ssize_t 1)
BeMh: EAFIA. KT PyList_GetItem(), {HRAHHRKGN .
int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
& T FasE ABL HEJ%‘%*?&%I?@ index WIIREA item. JEIEFIRIE] 00 QIR index 8 HH I MR ] -1 FF:

K IndexError B,

ik RS “fiE” — AR iem (5 HH EFE— DY R 2w E FMEAAEHBTIE.

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)

A EHR R E APy List_SetTtem (). KB RGN THFIR P Z /i dcA WA GBI TIH
Feo

B EES ik At iem (B, H5PyList_SetItem() RAMEE e FEFSHTMH
B HMT R A list 1 i 78 F RS | AR Bt 22 .

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)

BT HRUE ABL X555 H item $H ABIH| 3R list K515 index Z FHIALE . AR EIRFRIE] 05 QIR 3 )
B -1 FFEE— IR, Y4 T list.insert (index, item),

int PyList_Append (PyObject *list, PyObject *item)

& T HaE ABL XEXT4R item TS INENF 3R list AR . AR BLEIRFR ] 05 QOSRAS B AR 0] -1 I B —
ANREE, YT list.append (item) .

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)

BEME: Fe95 A . BT RE ABL iREl—ANX50 3, AE list 2490 T low Rl high Z R X4, AN
BURBI AR [F] NULL H 854, 24T list [low:highl. AYEMIEREBIFITEE],

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)

J& T FaE ABL ¥ list 24 low 5 high 2 [B]|AgY] %R itemlist I NZS. FH24TF list [low:high] =
itemlist, itemlist NfPAK NULL, FoRIRECN—A251% (MERYIA) . BEhafiRE 0, WA IR [A]
-1, EEKBE%M?H@*%J‘E????I .

int PyList_Sort (PyObject *list)
B T REE ABL X list Fr i 4% H b T ISHLHERE o JREIR [E] 0, RIEIFIR ] -1, XAF T 1ist.sort ().

int PyList_Reverse (PyObject >“list)

& TRE ABL X list Wi 2% H 2EAT IS S e iR [m] 0, ZRIBCIRFaR ] - 1. XA H T 1ist.

reverse ().
PyOb/'ect *PyList_AsTuple (PyObject *list)
B #6458 . BT RE ABL AR AN el g, b list (INES M T tuple (1ist) .
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8.4 FIAMR
8.4.1 FHIUR

type PyDictObject
XApPyobject [ TAAEK > Python “FHLXF 5.
PyTypeObject PyDict_Type

% T i ABL Python ‘LRI R IR Py TypeObject LM, iX5 Python 2T dict j&4H [F %
%

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 ()

B #ag 7R, BT RE ABL IRl— RS, R R [E] NULL,
PyObject *PyDictProxy_New (PyObject *mapping)

1B EE ﬂ?fré’ﬂl)ﬂ & T i ABL &1 types.MappingProxyType X4, HTimfilHAT it Hh
AL o 3338 # A TR 00 AR 1R B e AR sh S 2R 2R AR i,

void PyDict_Clear (PyObject *p)
& T HUE ABL 25 B 7 L I A SEAEN
int PyDict_Contains (PyObject *p, PyObject *key)

B T HE ABL HiE key @R SHET L p o QISR key VURE E p AOZE—100, WR[E] 1, FRIER[E O o 3
| -1 FoR s . X4 T Python %ifRk 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)
% Fi55E ABL i key ?Ejb%@% val A T-M p, key I R hashable; J0RARSE, WHF5]| %k TypeError,
SRR O, RIBHSIRIE] ~ 1, HCRREL R AP val (1511 .

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)
& T Fa5E ABL X 5PyDict_SetItem() #H[a], {H key #{¥8E N const char* UTF-8 45580,
MR PyObject*,

int PyDict_DelItem (PyObject *p, PyObject *key)
B T hesE ABL BERTHL p N key B H o key il ighashable; ﬁD%Tzz, B‘U%%‘IE TypeError.
SRS I B key, MIZE|% KeyError. WIIHER] 0 st kIR

int PyDict DelItemString (PyObject *p, const char *key)
J& T 145 ABL X 5Pypict_DelItem () F[F, {H key #{¥8E N const char* UTF-8 755,
MAE PyObject*,

PyObject *PyDict_GetItem (PyObject *p, PyObject *key)

BEME: BT BT R ABL WL p FR[EIDA key SEERIXT SR . QIEREESL key NAELEH &R
WE—A R [F] NULL.
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ik FEVM _hash O Ml _eq () J7 iKWY SR ORE B B G0 2w, B LT

HPyDict_GetItemWithError () HE.

TE 3.10 WA B A AL T FEARFFGIL WS OL N IR APT R B8 g st JE R T e v . TEC AT .
PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)
BeMhi: EAYFIR. BTFRUE ABL PyDict_GetItem() WIASRH, EAKFFBOTHR . M55 KAEN
iR ] NULL JF HcCE 0. WEREAFAENR W] NULL JF HARWE 570
PyObject *PyDict_GetItemString (PyObject *p, const char *key)

BREME: AT A . BT E ABL X 5PyDict_GetItem() —Ff, {H key J&H—1 const char*
UTF-8 Zt ) F 1 R A8 E R, MAZ PyObject*,

W FEW A _hash__ O Ml __eq () Uy kI EH AE Q) G B ostr X 40 A &
AW B W R M W, B L i PyDict_GetTtemWithError () MM KA O
W) PyUnicode FromString () key.

PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)

BwEE: g3 A, X Python 2R dict.setdefault () —Ff. ﬁD%%@keyﬁT, BRI
T p BRIV A . AREATEAE, B S AY defauliobj *ﬁ_ﬁ‘a/\# ] defaultobj . XA~ RECA T
key BMS T BRAL—IR, AN SRFERE FANE A4 BT E .

Added in version 3.4.
PyObject *PyDict_Items (PyObject *p)

BEfh: #ey3l A . BT RUE ABL R El— L& T I EDI PyListObject.,
PyObject *PyDict_Keys (PyObject *p)

BeME: #ag5 A . BT RUE ABL R — ML I A T i (keys) ) PyListobject.,
PyObject *PyDict_Values (PyObject *p)

BwEME: #Heg7l A . BT EUE ABL IR — Sl fir A {E (values) i PyListObject.
Py_ssize_t PyDict_Size (PyObject *p)

B T e ABL R MIF M I H 0, SFM TR p (] len (p)

int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)

B TRE ABL EAFM p R B S (E X . FESE— RO SR BT IR B A 2 1T, i ppos FIFE | H
)Py _ssize_t Wb} %E%Jﬂln%?%l 05 ZPRECR 7 I RSB XTR B EAA, — BT B AR R
R EENLR MR . TS pkey Fl pvalue |3 244815] PyObject* A8&, BEATRE 3 BIH H AEA SEAIE R IH
78, BEWATPAN NULL. ST AR B TS| AR B . ppos TEIEARIA B R . "B ME
FORNEBFHLER P e i, H iR TR MmER, H it Rt REL:.

B

J

J

H

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) |
/* do something interesting with the values... */

UL p A RAE PITE) A AR B . A PP, R R LA, MAURT IR G A K
AEE . Bl
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-
PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (i == -1 && PyErr_Occurred()) {
return -1;
}
PyObject *o = PyLong_FromLong (i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (o) ;

}

int PyDict_Merge (PyObject *a, PyObject *b, int override)

B FiasE ABL XWX G b BEATIAA, R BEN IS0 2 T a. b AT DA — A, B 52
f§pyMapping_Keys () flPyobject_GetItem() B G WIR override HEAH, WIUIRAE b H4k
BRI A B2 a Fp AP AR R B SO RO e, A5 JUANSRAE @ Fh 80A R [ ) ) LR 5 I B (LR
LRI E] 0 B 5] K R IR ] -1,

int PyDict_Update (PyObject *a, PyObject *b)
B FhaE ABL X5 C iy PyDict_Merge (a, b, 1) —#f, WME{IT Python 1) a.update (b) ,
FEHHET PyDict_Update () 15 " ANSHBA keys” JE ML 2 BHREIE BN 175 248020
IIR[E] O B 25| A S H R Il -1,

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq?2, int override)
& F15E ABL X seq2 RSN TR G I 2 T8 a. seq2 I N AR EE Ny 2 Y AR BE(E A B TC R
MR R . AAFAE R AT, MR override FUELN iR tH BLR BRI o 24l ZhINfIR 0] O B 24 5]
KR -1, SE4RY Python LY (RMIEERSN)

def PyDict_MergeFromSeqg2 (a, seqg2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = value

int PyDict_AddWatcher (PyDict_WatchCallback callback)

TE 73 BN} callback HeAf )y watcher, iR [MMECHAR AR R id, MR R pyDice_watch () 1
IPBAE T o AR B O (HLAniseA 28R m T watcher ID) , R[] -1 I HBLE 4 .

Added in version 3.12.

int PyDict_ClearWatcher (int watcher_id)

HaHZHIMPyDict_AddWatcher () & [Bl{) watcher_id FiF R watcher, F{IHEIR[E] O, &SR]
(514024 45 7€ i watcher_id AAEAM}) & -1,

Added in version 3.12.
int PyDict_Watch (int watcher_id, PyObject *dict)

Wi dict Frid MER . R PyDict_Addwatcher () ¥4 watcher_id St N1 BIRYHAE dict #1524
ORI B o IR (A 0, AR AR [E] -1

Added in version 3.12.
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int PyDict_Unwatch (int watcher_id, PyObject *dict)

P dict FRc N ARFREM . PyDict_AddWatcher () $#4L watcher_id X} . RIVELE dict Bi& L
SRS A TR o A I 2 R0 L I IS AR AT . AR ] 0, AR ]~ 1

Added in version 3.12.

type PyDict_WatchEvent
i DA TR T BB 1 o L S B S 4 B 1 M Z§: PyDict_EVENT_ADDED, PyDict_EVENT_MODIFIED,
PyDict_EVENT_DELETED, PyDict_EVENT_CLONED, PyDict_EVENT_CLEARED B
PyDict_EVENT_DEALLOCATED.

Added in version 3.12.

typedef int (*PyDict_WatchCallback)(PyDict_WatchEvent event, PyObject *dict, PyObject *key, PyObject
*new_value)

- B L I R S 2R B

R event /& PyDict_EVENT_CLEARED Bf PyDict_EVENT_DEALLOCATED, M| key #1 new_value &}

Y45 NULL, HN5R event 72 PyDict_EVENT_ADDED Bf PyDict_EVENT_MODIFIED, N new_value ¥4
key WHTE . UR event /& PyDict_EVENT_DELETED, NPREM ML IS key 1T new_value ¥4>5 NULLS,

PyDict_EVENT_CLONED &7 5 —ANFHAIFEN 2 5l h 25 W) dicr & E . HPRIEILBRIER R, %
RN 2 % AT BN SR PyDict _EVENT_ADDED ZH{4:; i 2 & H ¥4~ PyDict_EVENT_CLONED,
M key $§ 7M.

R MG EANGEAZ R dicrs {50 S5 AR A AT HORHK S0, LG JCRREEIT . 395 AN B2 ol i A
Python fURSEI AT, PR E W REF AR BT dict A FFHFSEM .

N4 event j¢ PyDict_EVENT_DEALLOCATED, JIYE [ Hr 42 52— X6 BIHF 4 55 1) = AL ) 7 53 | K0
ﬁ%&#ﬁﬂmﬁﬁﬁmﬁﬁﬁﬁio AT R 5 DA T B i, AT ) 244 B 3G 1 R 5 T R T
WHERH .

[ A E BRI dict BB BSE R FITRAT . IXFRFE L BT dict ARZSTTPARER 2R .

MABEZEBHEET DR, WELBERRE -1 EEFEIARTG L5 HE M
W PyErr _WriteUnraisable () fJTEIH . FEHARIEN FEMN2X41%H 0,

FESEA BN AT REC S B T M AR T8 . FEBLIE LT, YRR 240R [5] 0 HAT SR LB R RERY 59
KT M Z 1B R AT REAS 2 R AR AT HoAl AT i i S 1Y APL R AR B e R = RS, eI 2
HITREE

Added in version 3.12.

8.4.2 REWMR

XN T EH A set Fl frozenset XFRMAIL APL. AL AR AE T 18 41 (4 T B B 42 6 FH il
2% 2 I (B 3EPyobject_CallMethod (), PyObject_RichCompareBool (), PyObject_Hash (),
PyObject_Repr (), PyObject_IsTrue (), PyObject_Print () PAMPyObject_GetIter ()) Bi&Hh
L F I (B 5PyNumber_And (), PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor (),
PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (), PyNumber_InPlaceOr () PA
KN PyNumber_InPlaceXor()).

type PySetObject

XAPyobject WFRBIMH KARLTF set Fl frozenset MRMNFBEIE. BRUTFPyDictobject
(AL FE T X /N R A R UL E 2 [ KN (RAR T A7 =), X SRR R R ARl
BRI AR AT AR KN A (RSN RAAE ) o BEESF AR FBEOR AN 24 I HLnT g
KR o T VTR 24 38 5 B 5 A CSCRY APL RIS AT AT B R B S R A i
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PyTypeObject PySet_ Type
J& T FasE ABL X 2—APyTypeObject SLfll, Fé/n Python set 258,
PyTypeObject PyFrozenSet_Type
& T FasE ABL X2—4PyTypeObject SLffl, &/~ Python frozenset Z8#,
NHZE TG A T AR 1AL A Python X RAYFRET . DI, 3k LU R R LiE AL AT A ALY Python
PUE
int PySet_Check (PyObject *p)
MR pe—A set WREHE RH T LAY LFINREEE. MRS EIHIAT.
int PyFrozenSet_Check (PyObject *p)
R p @— frozenset XIREFH ZH TIRAAYLBINLR T EE . ML 22 BT
int PyAnySet_Check (PyObject *p)

W p 22— set X4, frozenset XMREH & HFEBAGLHINLREI B, HERERE 2RI
17

int PySet_CheckExact (PyObject *p)
W p Z—A> set MEEANRH TR LHINGR BB, RSS2 M tT
Added in version 3.10.

int PyAnySet_CheckExact (PyObject *p)
WL pJ2—A> set B frozenset XRIEAZHFARA S NWR [0 B R A2 2 T

int PyFrozenSet_CheckExact (PyObject *p)
WL pJ2—A> frozenset XMGAEARZHFARAAY LGN WK FAH . RS2 2 AT

PyObject *PySet_New (PyObject *iterable)
BwEME: B3l A . B TRE ABL aR BN set, HH U E iterable Firik Bl [A)XF 4 o iterable W] DA
N NULL R BIE— N SR G . MRS, RN IR NULL. 402 ierable S2F5 1A
R IEAX RG] % TypeError. ZMEEHIE N T4 WA (c=set (s)).

PyObject *PyFrozenSet_New (PyObject *iterable)
BEE: #0951 R . BT ROE ABL Rl frozenset, HHE iterable TR Bl X4 . iterable
A PAH NULL KR QI — D SR a A R R RS 8 A, RN R [ NULL, 40 2R
iterable 5Py FA A IERXF G| % TypeError,

THIREAN LGN T set B frozenset WSEBIEURH TN A,

Py_ssize_t PySet_Size (PyObject *anyset)
J& T e ABL &[0 set Bf frozenset MR KE ., Z[ET len (anyset) . IHE anyset g set,
frozenset B{H TREINLHE, NME&H|k SystemError,

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
TR PySet_Size (), NN,

int PySet_Contains (PyObject *anyset, PyObject *key)
B FHE ABL QIR EN MR E 1, AR EN AR E 0, A0 RS F E R MGR [ -1, 5 Python
__contains__ () JYEARE, REREAL HIEA TSRO IGINRGEE G, R key 2
AT RZEN 5| % TypeError, R anyset N2 set, frozenset By 2RAIW LN &5 %
SystemError,

int PySet_Add (PyObject *set, PyObject *key)

% T FasE ABL IR key 3| —A set 556, AT frozenset Sl (5PyTuple SetItem() W)
FAl 2z A2 T W KA A BT R S SR A A A T 4G A AR 2 BT E R A ) o BT R R [E]
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O T R IR M ~1, AN key AT A Xf 52 M 25 5] & TypeError. WIAREA KA MM 25 %
MemoryError, UM set i set BiHEHTRAALFINESE| & SystemError.,

THNRECEH T set sHFRB LG, (HAWHT frozenset s -FAAIM LA,

int PySet_Discard (PyObject *set, PyObject *key)

B T RE ABL WIEREDIFE M BRI 1, Wk E] (Jo#RrE) WIERIE 0, 4 SR8 2] 45 5% ) 3R (0]
1. MTAFEREA LT K KeyError, IR key ARG X RN 2351 % TypeError, 5 Python
discard () F¥EARRE, ZEREBOAS H IR TG A B GFEBONIGI RS E G . W ser R ig set
B H LB N 55| & SystemError,

PyObject *PySet_Pop (PyObject *set)

BwEE: #Hag 3l A . B TFaE ABL &[] set AT X RAGE G, HM set FREEIZXT L. KK
B iR 5] NULL. WSREG N SN 5] K KeyError, W ser A set s HFRBPGSLHIN &5] &k

SystemError,

int PySet_Clear (P\'Objecl *set)

& THRoE ABL i\ E AT A LR NES. WIIELRE] 0. W ser Aig set sk HA- 2B 52 Fr )R
| -1 95k SystemError

8.5 Function %%

8.5.1 Function 3}t

A —LEEEE T Python bR R AL .
type PyFunctionObject
TRREUW C g5k,

PyTypeObject PyFunction_Type
XfE— 1 PyTypeObject SfFH3FE/~ Python pREZEAL., BEfE N types.FunctionType [a] Python £
AT

int PyFunction_Check (PyObject *0)
W o EJ\@W% CRA R PyFunction Type) MIREIE(H. EZAHUR A NULL, HEHERS
AT

PyObject *PyFunction_New (PyObject *code, PyObject *globals)
BwEME: #Hag7l A . IREG ARG code KERAYHTERES G . globals N Ae— A7 ML, LEEEAT AT
4= Ry AE
u?ﬁlﬂ‘]iﬁ%’—?@%%ﬂ%%%%}\ﬁﬁ%ﬁ LRI . __module_ J@M globals 42 . 4] defaults,
annotations Al closure #%% 5 NULL, _ qualname__ #{% N S5CIEXTE ) co_qualname FEAH R H)
fE.

PyObjecr *PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)

BEME: #Heg5l A. FPyFunction New (), HE AFIXERBITLE _ _qualname_ JE@E.
qualname [ 24 &—/~ unicode ¥4 84 NULL; #1°5 NULL, W _ qualname_  J@PE28E N 50R%]
%) co_qualname FEAH R HME.

Added in version 3.3.

PyObject >"PyFunction_GetCode (PyObject *op)
BEMA: ENAFIR . RIS REOR op RIKHIACASRTSR .
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PyObject *PyFunction_GetGlobals (PyObject *op)
BEMA: ENGYFIR . IR R Fop* A SIRAY 4R
PyObject *PyFunction_GetModule (PyObject *op)

BEME: BN . 1] BECTS op 1 __module_ JB1EIR Bl —A borrowed reference, ZAE T VAN
NULL,

A EBRA TR 747 8, (HAT AT Python AL ALAT HALXF 4 .
PyObject *PyFunction_GetDefaults (PyObject *op)
BeME: AAFIA . R EREOT S op MSEEAME. XA — S Hotdl sl NULL.
int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
NG op WESBENE. defaults W52 Py_None s —~Jt4l.
RSG5 % SystemError FE IR -1 .
void PyFunction_SetVectorcall (PyFunctionObject *func, vectorcallfunc vectorcall)
WEEEREDTS func [ vectorcall F2E .
ek [T APT Y R AER B AR T (BRIA) vectorcall BRELIIATH !
Added in version 3.12.
PyObject *PyFunction_GetClosure (PyObject *op)
B NG TR IR ERE KA G op (AL . XA PASE NULL 5 cell X4 TTA .
int PyFunction_SetClosure (PyObject *op, PyObject *closure)
BB KERE REO S op AL, closure w575k Py_None 5% cell X404
RIS % SystemError FEIFRE -1 .
PyObject *PyFunction_GetAnnotations (PyObject *op)
B EAGFIR . RIS op BARHE. XA PAZ— AR A8 e NULL,
int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
BEE PREON S op AR . annotations 751K —A~F#LEL Py_None,
KI5 % systemError i HiRME -1 .
int PyFunction_AddWatcher (PyFunction_WatchCallback callback)

VEM callback VE R 24wl i Reas ) BRE AL RS o BBl — D0 4 PyFunction _ClearWatcher () [
ID. WRH PGSR (Hendea Sl lOes ID), WhgmE -1 HE — 25

Added in version 3.12.

int PyFunction_ClearWatcher (int watcher_id)

WO Y Bl O OB 2% £ 2 i M Clear watcher identified by previously returned from
PyFunction_AddWatcher () &8l i B watcher_id FihriR B0 M 5. MO BHR A o, =i 4
B (Fein 2445 7 1 watcher_id RYPEENE) &0 -1 HEE A7 .

Added in version 3.12.

type PyFunction_WatchEvent

mPAN WORE RO OBl R EE M R M %S - PyFunction_EVENT_CREATE
- PyFunction_EVENT_DESTROY - PyFunction_EVENT_MODIFY_CODE -
PyFunction_EVENT_MODIFY_DEFAULTS - PyFunction_EVENT_MODIFY_KWDEFAULTS

Added in version 3.12.
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typedef int (*PyFunction_WatchCallback)(PyFunction_WatchEvent event, PyFunctionObject *func, PyObject
*new_value)

PR S R 48 ] 3] o 5 ) 2 2

IR event °f PyFunction_EVENT_CREATE B{ PyFunction_EVENT_DESTROY M| new_value K
NULL. FEHABIEILR, new_value X5 A5 SO J@ HEFA — 48 M ZEARAELE func T HFHE R borrowed
reference.,

WA AT DA A AN BEAB 2L func: SXBACRTBEELA A AT UM SENE , A5 JCiREIH .

AR event /& PyFunction EVENT_CREATE, MNHZEHEAYE func SESAIIGZ JG ok KEJE T . EH
MRS OLT R EIESTFEXS fune TS M2 BRI, XA AR fune Z BIHPIRAS . A P fE
PREON S B AP B TR s . FE B O N RS A AR . B ARARIEAS [ B A P g X 2
FEA AT O B B T T AR, (R BN AR HET T Python A HTE SL.

T event J& PyFunction EVENT_DESTROY, WIZE[m|YE HP 27—~ BIRHEY B0 R 800 5 | R H
A BRI SRR R . 24 EE A AR S DA PR A BB, AT 214 Bt 8 T 1) H O 25 T R -k
BH -

MBEZEBRE T —4RE, WELHRE -1; EREEFENASTS EH T E M
W PyErr writeUnraisable () FTEIH ¥, FEHAMFN FEMN 241k 0,

FEEA B AT REE 1 B T M AR AP 78 . FERUIE LT, RN 243 1] 0 HAT SR LB R RERY S59
X BRI AT RE A 2 R AR A v iR 5 1 APL R E RIS S R E R, I EREZ
HITKIE B

Added in version 3.12.

8.5.2 SLBIFHEMHR
SBIJr ik pyCrunction RS, MEFPyCrunction HIMRIERHITIE. EHAT LARTHIE

PyMethod_New (func, NULL, class).
PyTypeObject PyInstanceMethod_Type
XANPyTypeobject SLIfF Python SLBi 77 ¥A2EAL. EFFAX] Python FfF A TF.
int PyInstanceMethod_Check (PyObject *0)
R 0 AP BAT R (H APy Inst ancedet hod_Type) WHEFIEE. BUAA K NULL.
BEREUE 2 2 T .
PyObject *PyInstanceMethod_New (PyObject *func)
e A3l R, ORI ARSI EXS, fune WAE RTINS . func ¥ESS 017 R
FIIAE A R R -
PyObject *PyInstanceMethod_Function (PyObject *im)
BEMA: ENAYFIR . IRERERENSEBITTIE im B RE SR .
PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
BEME: AT R . AR PyInstanceMethod Function (), W& T HERKG o
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8.5.3 HEMR

DI E BRI G IR R S E R — N P A E SRS RIBE TR (BER— ATy
%) EAEATH .

PyTypeObject PyMethod_Type
XA PyTypeobject SEAIHFR Python J5ykAL. ‘BN types.MethodType [u] Python #2/3 A FF.
int PyMethod_Check (PyObject *0)

ﬁﬂ%(ﬁz%"ﬁ%ﬁ% CRENPyMethod_Type) WIRWF{H. FEZWAUA NULL, MR EUE & 2L
ity

PyObject *PyMethod_New (PyObject *func, PyObject *self)

BEME: a5 R . REN O EXN S, fune NONAR RTINS, self Az 456 5 1) S5 .
TEH ER R B func XEAE R BREER I o self WA A NULL,

PyObject *PyMethod_Function (PyObject *meth)
BEME: NG F A IR RIRETTIE meth HIRENR
PyObject *PyMethod_GET_FUNCTION (PyObject *meth)
BEME: BANGTR . BIRARR PyMethod Function (), W&Z T HHRKN .
PyObject *PyMethod_Sel€£ (PyObject *meth)
BEME: NG FI A IR RERE TR meth #5205
PyObject *PyMethod_GET_SELF (PyObject *meth)
BEME: ENFIA . BRAR PyMethod Self (), W2 T HEERAN .

8.5.4 Cell 35

“Cell” XN T LB ZAME G YA . X RS RE, 4> “Cell” XZ N T A% (EIN B
B 5 AZER R R HEZE Eﬁﬁjﬁﬁra’@ﬁﬂﬁﬁ)ﬂﬁ EE’JX}WI\%VEH%EEE’J “Cell” 5. PilMi%fE
I, R “Cell” AL EREIT AR RIS XIRA G o X AIX “Cell” X R AR RIFALHYT | I 75 2S00
MRS DA S 33 ARRBRALIX L 7. “Cell” X RAEHAH T nTBEA KA ] o

type PyCellObject

T Cell XF52Y C 5tk
PyTypeObject PyCell_Type

5 Cell MG PAIEBRT R
int PyCell_Check (PyObject *ob)

R ob 22—~ cell WGNIR W FUE; ob WA N NULL. BEpR LR 2 T
PyObject *PyCell_New (PyObject *ob)

Befa: a9l A, AEIFRENIEE ob T cell X4, FES RPN NULL,
PyObject *PyCell_Get (PyObject *cell)

B #agql A, 1R[] cell X4 cell HJNEY .
PyObject *PyCell_GET (PyObject *cell)

Befa: fgAagFIA . R[] cell XFGR cell FNEE, (HRAKLI cell 7254 NULL - Hoy—4> cell X542,
int PyCell_Set (PyObject *cell, PyObject *value)

P cell X5 cell BINZEHEN value, XFERERATATRT cell 4 Y/ NG . value ] PAH NULL. cell
WARAE NULL; QERE AR E A cell X NIKHR ] -1, AR 3 E i KRR W] 0,
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void PyCell_SET (PyObject *cell, PyObject *value)

Ff cell X} 52 cell B BEN value, ALV | FITTEL, HHHASHEATREIN DARIEZ 45 cell 75 HE NULL
HHR—A cell X152,

8.5.5 LK

R 502 CPython SEBUARIZ AT . AR —H i AR P& B R ECH B9 T AT RS
type PyCodeObject

T HERARD AT R BRI C G540 . ISR Brm] B L.
PyTypeObject PyCode_Type

X—AEE Python USRI Py TypeObject S,
int PyCode_Check (PyObject *co)

W2 co Z—A> IR QIR I FE . MR LR e 2 T .
Py_ssize_t PyCode_GetNumFree (PyCodeObject *co)

AL EYGE SEMBISTEERS V@
int PyCode_GetFirstFree (PyCodeObject *co)

AR T PUE UK S S eSS i A= RS

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)

XE R AEE APL, ERITEUC R AR AN A ks

IR —ASE R AR SR . EPRARTREE— D S X R K AN, HH M PyCode_NewEmpty ().

BT En e Law2k, "L PyUnstable _Code New () K48 FAM & 1) Python it
A

BE R B 1 2 2N i 7 SR AR, X R S R A A0 S A T B S B IR R AT 5 VM
SIS R R AR

JE 311 AR KAEZATE: T qualname ll exceptiontable %,

TE 312 A K AEASH: f PyCode_New TR, 7422 CAPI—&r. IHAFRCHEEN, B1E
A TRUCE B AR T -

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 )

XJg A8 APL, ERIER TR R P A &G AT
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HpyUnstable_Code_New () 2L, {HEHMNEIM T —ANEFXF AL FR AL 2 81 posonlyargcount” . i f
F PyUnstable_Code_New [#¥iE i 3530 Al AL H TX k%R

Added in version 3.8: >} PyCode_NewWithPosOnlyArgs
JE 3.1 AR K AASTE: 31T qualname ll exceptiontable %,

TE 312 fRAS K AR BEfp44 N PyUnstable_Code_NewWithPosOnlyArgs. |H&FROHEFH, H
254 TR 0 BRFPRRR T

PyCodeObject *PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)

B #egsl A, REl-PNEARER 4. BB MET TSm0 S 5. g5 R AR
AN TG5> Exception,

int PyCode_Addr2Line (PyCodeObject *co, int byte_offset)

R 7E byte_offset (i E K Z HIPARZ G ZAEMIELS TS WRRHFTFE—WRITS, 3
M PyFrame_GetLineNumber (),

LR BRI R AT S A TR, BN 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)

R AR int F8EHCH byte_offset AMFELMIRRILITH S I G 'S . LA EMEETTRIYE
S MRHE B3R 0.
TSR BRI T S R ] 1 A5 3R [E] O
Added in version 3.11.
PyObject *PyCode_GetCode (PyCodeObject *co)

& fy F Python 18 1% getattr(co, 'co_code'). iR [l —A~ 4§ [a] /A1 X 4 i 7T 1S
WPyBytesObject WG| M. M4, Rk NULL H5] KR

XA~ PyBytesObject AJ AHIREA 77 QI ALK CPython i SEBR AT 515 . MeR ALY
FE BRI GFERE AT T A .
Added in version 3.11.

PyObject *PyCode_GetVarnames (PyCodeObject *co)

ZE #y F Python fU 15 getattr(co, 'co_varnames'). R —Af8 1m0 F/HBE = H WK
)Py Tupleobject FHTGIH . MR, KFR] NULL H5 kK — P FH.

Added in version 3.11.

PyObject *PyCode_GetCellvars (PyCodeObject *co)

ZMr T Python f{FY getattr (co, 'co_cellvars'). iR[A—AMIEHHRE M BREUIS | Y JRiRAs
BRI Py Tupleobject HYFTGIM . HHARE, FHRIA NULL JF5] Kk —A 524

Added in version 3.11.
PyObject *PyCode_GetFreevars (PyCodeObject *co)

Z #y T Python fU 1Y getattr(co, 'co_freevars')., R — NI H AU E H A EZ K
HPyTupleObject WIEIGI M. M4, Rkl NULL H5) K — 7.

Added in version 3.11.

int PyCode_AddWatcher (PyCode_WatchCallback callback)

TN} callback 124 24 Hil ffRER 9 AR X S A% . IR Bl — AR RAL 45 Py Code_ClearWatcher () K)
ID. MR AR (BB R Rl e ID), WhRE -1 FF3E— R

Added in version 3.12.
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int PyCode_ClearWatcher (int watcher_id)

HERZ B PyCode_addiatcher () iR 24 BT EREAS 1 i watcher_id FrbRiflig HOLAS . hliinhak (o]
0, BE M (BIUA2EE R watcher_id RYGENT) R -1 I BCE R

Added in version 3.12.
type PyCodeEvent
H 1T e AR AT 52 M RS 4 B A% - PY_CODE_EVENT_CREATE - PY_CODE_EVENT_DESTROY
Added in version 3.12.
typedef int (*PyCode_WatchCallback)(PyCodeEvent event, PyCodeObject *co)
PR AT G2 M A0 85 1] 8] o 5 2R 28

B2 event 2 PY_CODE_EVENT_CREATE , W[E[{HTE co 5E MGG AGETIM . w0, mHSTE
co PATHHER Z Ji s AR, XFRER T AR co Z HIPIRAS .

AN event ki PY_CODE_EVENT_DESTROY, WIFE [ H 3252 — ™ BIREB5 A8 B R AR X 2 170 5 | FH R ol L
R, IR AR SRR . SR ROXT S DAJS PR B, AT ART A 2 R L i AL [ R
R -

A APT ) ] PO A N FE A TN A SE AR o X 3845 T BE A5 (B BT B A Y S AU e 5
VI AN A] . BRI BE AT (AR AL Pl e & SRR M S v MR 22 5% (A& IR e A BT ) |
(BN 2B IEZESA TG Python ARSI 3L,

WA ZEEBEET N5 E, WELHRRE -1 BEEBFENARTE LN SEE N
M PyErr_WriteUnraisable () ¥THIH ¥, FEHAWF N T EN 4R 0.

FEREAFF AT REE S T MR F8 . FEMIEOL T, WIHR 240R [B] 0 HAT SR BB R RERY 79
KT M R AT BB AS 2 R AR FL A ] 5 S 1 AP [RAEE e E B R w iR, IFER R Z
HITKIE B

Added in version 3.12.

8.5.6 FiMNIER

N T SCREMWORIERRZ Y RE, AAMRENI Siifas s, AT DATE AU X b M AT 2 i) A MO
X HURARE C APLZA)—340: %IhAER CPython FYSEILANT, It API W] ARG SOAE I A & H 37 1%
A

=1 o

Py_ssize_t PyUnstable_Eval_RequestCodeExtraIndex (freefunc free)

X RAEE APL, ERIAER KA A G R A

AR [ — AT AS I 225 B T 1) AR X S s i s o

R O FEARAS) 70U 0 %R B — 0K 5 K5 08 I 452 5 PyCode_GetExtra il
PyCode_SetExtra — i /il AR AR X 52 ity #idls «

IR free oA AN K NULL: 24 QRS XS ROREIT, free WiFEAFME T35 FrYdE NULL £l oA . 24
HfEryobject BH§i Py _DecRef (),

Added in version 3.6: {E25 _PyEval_RequestCodeExtraIndex

JE 3.2 AR K AR TE: Efi44 N PyUnstable_Eval_RequestCodeExtralndex. |[HHFHZIRE
#iFEH, (BAE APL R Z W3R AT H

8.5. Function X% 163



The Python/C API, Z1THa4 3.12.3

int PyUnstable_Code_GetExtra (PyObject *code, Py_ssize_t index, void **extra)

X2 RS APL, ERITEN AR AN A8 A kA

B extra VENAFAETES ERT FROBSNE . IR ] 0, 2RISR B — A i IR ] -1,
WERAAER G| T RCEEEE, WK extra % NULL FaR 0] O A BEE 75 .
Added in version 3.6: {E5 _PyCode_GetExtra

FE 312 AR K HEAST: B4 N PyUnstable_Code_GetExtra., |[HHMFAEZIREWFHFT, {BFE API
Mz BT A .

int PyUnstable_Code_SetExtra (PyObject *code, Py_ssize_t index, void *extra)

X AL APL ERAER KA P2 SR .

FHEEL B R N BN A extra. JEINBFRFIRI] 00 JRIGHPARF B — A S R 0] -1,
Added in version 3.6: {4 _PyCode_SetExtra

e 312 iR KA ASH: B4 N PyUnstable_Code_SetExtra. IHWAEZHCHWFEN, {H1E API
B AR AT

8.6 Hith¥tR
8.6.1 XHMR

X 28 APLJE RS P E SR Y Python 2 C APT B/ MERELL, Bl KT C brifE R Znh /O (FILE)
SCH . AE Python 3w, SCUFHMIR A AR 1o A, B LN BAE R EERYIRZE R TSk VO 2 g LT L
AR TR TR BRBU XX LT APT RYGEEE C e, T2 TR Y N A E R s =07
AT 1o APL,

PyObject *PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char *encoding, const
char *errors, const char *newline, int closefd)

BEME: FelA . BT RE ABL RIS CFTIF SO fd W) SO IR SR A E —A Python SCHXTS. &
% name, encoding, errors Fil newline W[ PA°A NULL /- {01 I BRIAMEL; buffering V] DAN -1 Tl BAE .
name S 45 ZMEAGREE T 1) B A . RIGEFR ] NULL, 5 XSEE 2T, 20 10.open ()
PRI SCAY

B b Python JiiHA H O ZME, HILRENTS OS U HIRFHRE G &7 A4 Fh A ()
W MR ) -

T 3.2 WA K AR T 280 name J& P
int PyObject_AsFileDescriptor (PyObject *p)

B T ReE ABL K45 p RIRASCUFRAFHE int 3R 0] WIRXT GO B, WER A, ARG, )
WERRRAFAE £1leno () IPRNWAZI L ST A0R 0] — R, BRSO R A (LR
[\l o IR B0 B S i Rk ] -1
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PyObject *PyFile_GetLine (PyObject *p, int n)

B #egil A, BT ROE ABL ST p.readline ([n]) , X PREMNNE p HiEEl—1T. p AT
PR SRS L readline () FEMAEIXTS . WAk n i@ 0, WITGIRZATIO K BEAN], #RSi2HL
—ATe W n KT 0, WM SCH AL n AN AT AR BT —304) « FERX AL T, g
SRRSO ER R, LR FI a3 AR . (B, WER /T 0, WITGISK B E &R i—17, H24
AT B EA SRR, W5k EOFError,

int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
H5 io.open_code () WIEEATH, RHIES @ity Bire y k& i .
AL B g R AR 2R A -
type Py_OpenCodeHookFunction

Z ffy T PyObject *(*) (PyObject *path, void *userData), H W path & Hi {3
“HPyUnicodeObject,

userData $55F YL AT RE T4 T BRECTRE A R A TR, %85 B4 1) Python

ST TR T IS ARG, S8t S ABRE , IR AEC AT ks
MRS BALE sys.modules FH] .

—HETH0E, BN IREE, 2% PyFile SetOpenCodeHook () KV MFF R,
WA MRS O 2 nil, RECRRIE -1 HFERE— 7.
BEeR B DA e Py _Tnitialize () ZHTM .
51 %—4> # it 9 setopencodehook, RHFAHHEMSEL.
Added in version 3.8.
int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)

& T HRE ABL REXIS obj B ASCHEXN S po flags ME— L FRFRI AR @& Py_PRINT_RAW; WIRZGE, W5
AXG) str () MiAZE repr () o BEDEFIRIE] O, RMGHHRE -15 RFAEIE 1411 FH

int PyFile_WriteString (const char *s, PyObject *p)
& THUE ABL Ko7 s GASUHN G po EIIRIA] 0 RIGRIE] - 15 RFBE R B 1Y 5

8.6.2 HIRITR

PyTypeObject PyModule_Type

& THUE ABL XA C KRB Py TypeObject k3R Python H AL . 7 Python /7 i sk
il 4 755 N types.ModuleType.,

int PyModule_Check (PyObject *p)

M p ARG, BURBTHC T RN G R B B . %R BRI R A
int PyModule_CheckExact (PyObject *p)

24 p AR RAR HA R PyModule Type BT IR IR M EE . 2R ECKIZAT IR F{H .
PyObject *PyModule_NewObject (PyObject ¥name)

B #agql R . & TRUE ABL g 3.7 e IREGHIABEON S, KM __name_ f name . ik
MU RJEME __name_ ,_ doc_ ,_ package_ ,and__ loader_ #&#iBashER. G EHET
__name__ #BHEIEN None ). JRFHBIN M$2HE _ file  JEM.

Added in version 3.3.
TE 3.4 WA AR JE M _ package_ fl__loader_  #{i% > None,
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PyObject *PyModule_New (const char *name)
REME: #a951 R . & TRUE ABL ZREUT PyModule NewObject (), {HHAFRNA UTF-8 il
P4 ER T A 2 Unicode X4,

PyObject *PyModule_GetDict (PyObject *module)
BEME: BT A BT RE ABL IR SEE module H)fi 44 23 [ BT 425 R R GRS 41y
__dict__ @M. QIR module A2 —AMEHON G (BUBEHT R 7268L), M&5]% SystemError
Ff1% 8] NULL,
ALY el A HAth PyModule_* Ml PyObject _* BRI A& AR __dict

PyObject *PyModule_GetNameObject (PyObject ¥module)

A #8930 R . B FEE ABL A 3.7 #e. I module 1) __name__ (i, MBS, o
FIMHBEAR—1TF5E, WE5|k SystemError iR [H NULL,

Added in version 3.3.
const char *PyModule_GetName (PyObject *module)

J& T faE ABL 22T PyModule GetNameObject () {HiR[E] 'ut£-8"' RS ZFR.
void *PyModule_GetState (PyObject *module)

B TRUE ABLGRIEBE) RES”, U@, R S e QU s iU A7 BRI 1R e, B0

NULL, &l PyModuleDef.m size,

PyModuleDef *PyModule_GetDef (PyObject *module)

B, F R ABL AR S BL OIH 7 F 0 Pyiodu L eDe £ SEAAIRIOHRE, SISO R 6 45
K SR I3 ] NUTL.

PyObject *PyModule_GetFilenameObject (PyObject *module)

BEME: Fey7l R . BT ROE ABL IRIEE module () __file_ JRMEFTINEN S S5 . W
JEMEAE S, BEE MR EAZE A Unicode FAFH, M&5]% SystemError &[] NULL; FEHARE
BRI 8] —AN 451 Unicode %4951 .

Added in version 3.2.
const char *PyModule_GetFilename (PyObject *module)
J& T FasE ABL 22l FPyModule GetFilenameObject () {HLxiR [0 4itd Arutf-8” B SCAH-44 o
H 32 A& # M: PyModule GetFilename() Xt T A W 4 4 1) X 4+ £ & 51 &

UnicodeEncodeError, iHMfPyModule GetFilenameObject ().

Mgt C 1R

FiEe Xt LB H 2E TV RS (SR EAR B =) |, sl mFmge (Ll
HPyImport_AppendInittab () EIFIIEILEED) . HSH bu11d1ng 8} extending-with-embedding Tﬁ@ﬁé i

H
IR LR L] Al PyModule_Create () f A—RIBRE LB, FHalk I SERAHRIS G, o il ik o]
SCESH AR B AR L BAIIGL” .

type PyModuleDef

B THRE ABL (@3 FTA R R ) . BIUGE LA, B QIR RITR R TA . B i
HA— RSO A B

PyModuleDef_Base m_base
GELRE L R WA PyModuleDef_ HEAD_INIT,

const char *m_name

B A 24 PR o
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const char *m_doc
B SR 48 s — M i i PyDoc_ STRVAR G E ) SR A AL
Py_ssize_tm_size

] DAFEASER IR S ARAFAE N AR A B AR XK P, i PyModule GetState () K2, 1M
NGRS SR o XA DIE LA TR 2o i i

XA AF IR TE QAR IR ARG m_size J3C, FFAEVm_free B (WERAFAE) TEMGN
PR R IR o

Fm_size WHN -1, BHRELMRIEAGEFIRE, A SR TR

PRI E AR, BWREBTAEHVIaE, I RS R 2SI NN Z 0B
%ﬂﬁﬁ%%?ﬂ%ﬁéﬁ m_size,

W24 PEP 3121 T .
PyMethodDef *m_methods

— MRS BRI RS, PyMethodDe £ fiik . UNAUEHBCA AL, WPAH NULL,
PyModuleDef _Slot *m_slots

HEF R 2 B Bowl da AL A L e SCEH %R, PA—A> {0, NULL} RHEZEH . 2401 M Btk
Bt m_slots Wh%li k) NULL,

TE 3.5 AR EASH: A 3.5 BCZ AT, MR G SUE Bsec NULL, H-80E N

inquirym_reload

N

traverseproc m_traverse
TERLHONF G B3 [l Sk [ 397 ) P 0 S 40 ki D77 e KR, SRS TR 2E 04 NUL L.

T SR AR BRSO SR AH R A3 0 WA 2 O ek gk FE RS SR A 2 i BRI H AT 2 H
(I Py_mod_exec WAL R TXMIE. FHUIHYL, WRn size KF 0 HEHURT
(HPyModule GetState () i&l]) i NULL WIS H R 4T

TE 3.9 WA B AR B FERLHRAS 7 B 2 BT A PR -
inquirym_clear
FERL RS G A 45735 [l A3 EE0 1B S8 1 (0 i B R S, B SRAN TR B0l NULL

AN SR A HOIR 25 B SR AE 1 R 20 TE W 2 U8 O eR . TE ARSI A B 2 R AT Z Bl
(WM Py_mod _exec H¥L) #JE T XA . EHFUIHBL, Wk size KT 0 HEHURE
(fhPyModule GetsState () iR[Hl) iy NULL WIS 21 F R %K.

Wi PyTypeobject . tp_clear RFE, XA MREOFA B RAEBIGRER AR . B, 245]
FHVHROR PAB SE — RS FER NI, S BRI m_free, MAGEHIEFALIIR W As .

T 3.9 WA e AR o AR HOIR S Bl 2 B A -
[freefunc m_free
TE YO R AORER R TR A 5, AR R 20 NULL

T SRR R A T 0 SR AEL I R 20 T U S U8 R G eR AR TR QI 2 T A H AT 2 i
(M Py_mod_exec pREL) WiJE TXMIEM. EHUIHLEL, Rm_size KT 0 HAHORE
(HPyModule_GetState () 3R[H]) & NULL NS 1 R %R

T 3.9 JAS KA Ao AEREHOIRAS B L2 RS R -
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BB EMIEt

BEHRAI LG AL R ACTT DA B B IR IR 4, FRoh “BART Bl ande” , AR S sk Ho b i —
A~
PyObject *PyModule_Create (PyModuleDef *def)
B #Hag il A RABTE def hag i E LR E — DB L. BT M
F-rPyModule Create2 () ¥ module_api_version 15 PYTHON_API_VERSION,
PyObject *PyModule_Create2 (PyModuleDef *def, int module_api_version)

Befa: #ag5l 8. BT RUE ABL QU SEIBE G, fES R def R HE X, BE AP
ZH4 module_api_version . QIRAZIAS IEALBATHI RS IAS AL, W&l Runt imeWarning,

#: REBEN MR PyModule Create () M ILEEL, BAMRHEFEHEHE.

TERIIR AL PR EGR BT 2 1T, A BB Gl 3 {1 Py Module_AddObjectRef () % EHEFTIET.

ShiEaiait

REY A — R R R M BIIGRIE” . AR A0 AL 4T B2 AL) Python #idk: 4]
e R &) 3 B B B AR G A AT I B RIS SO R S i o X AP X R T2 __new___ ()
_init_ () F¥E.

50 BBy BE iR A G B EEROR ], X SR 2 B AR RS ER sys.modules & B T BT AR, ¥
SR — AR T S TTIH AR ) £ Bk B R A BE 3 DU H B3 fR2 Python RLERAREE . ERIAME O
T, MRHEE—AE LB A %A BT A - X MR S ORI S AR e X R
AR SH AL AT G (Flnfii f pyModule_GetState () ) B A (BIAMBLHLY) __dict_ Bifif
HPyType FromSpec () QMM M4 EIRE.

VA

SOERZ B BAia ik, #IaR LR % (PyInit_modulename) & [i]— MU & AR A Mm_s lot s gy PyModuleDef
Bl FEEPORIEIZ AT, X4 PyModuleDef SEBILAAN G AR B &R 4A 4L -

PyObject *PyModuleDef_Init (PyModuleDef *def)

BEME: AT BT RE ABL B 3.5 A2, MOREEUE SUR— MBI LR Python X§ 42, $ilA
RGeS ICIPE R

RN PyObject * [ def , HIMRAAMEER, MR MH NULL.
Added in version 3.5.
BEHE LYY m_slots B 53 A58 ] —> PyModuleDef_Slot 454 {A%4H:
type PyModuleDef_Slot
int slot
FEALID, AT A 2 Y AT AR Psd
void *value
REALAEL, A SO D
Added in version 3.5.
m_slots JLAHALIFLA— id 2y O ARG RE45 5
iy e sdthos
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Py_mod_create
HE— R LT ] AGTEBCRXT RA B o %A ALRY value $EEHILAEE 10— A BAT U1 2544 1 R 4L

PyObject *create_module (PyObject *spec, PyModuleDef *def)
R Z —> Modulespec 526, 4l PEP 451 firiE SCHY, PARBREHRE L. B 2438 [0l — AN HT it s
X5, EEBCE A IRIFIR M NULL,
BRSO, 4 DR de/ME . R, BN 24 T AR Python AU, AR S0 B AR — SR AT RE
S FECIRIEER .
ZA> Py_mod_create MIARETE—MEHUE T HEE .

WERARIEE Py_mod_create, FANHIFEHPyModule_New () BIE— @RISR . 5K
ARECE spec MARE SC, PASIAFY RS S H IR B AT IFERTHRZ J ) v i (i BTl A 5 B AR
I AFRBERA, [FI SL] — L E

REERR B R ACR PyModule Type WSEH. ATATBIE AT, HEE SRR E RS A
M EM:. 22, ¥ pyModuleDef HFJE NULL f m_traverse, m_clear,m_free; JEZFEH]
m_size; B(¥ Py_mod_create PASMYREAINI BRI PyModule _Type 5.

Py_mod_exec

FEE— AR DA AT BRI EL . X1 T AT Python BB P A0S Sl %, DRSS ML
A, RS 4 R

int exec_module (PyObject *module)

WRAEE T2 Py_mod_exec L, FHZIREANTAE *m_slots* B BLAY T HEAT AL BE .
Py_mod multiple_interpreters
fRE AT IEZ —
Py_MOD_MULTIPLE_INTERPRETERS_NOT_SUPPORTED
B SRAE TR A
Py_MOD_MULTIPLE_INTERPRETERS_SUPPORTED
GHRCSCRHE TR P A, 2 eI R AR GIL. (2 1L isolating-extensions-

howto. )

Py_MOD_PER_INTERPRETER_GIL_SUPPORTED
R TR T A, B EATA HCW GIL. (2 isolating-extensions-howto., )

SR (7 R A T RS F AR R R
FE—MEHUE OB E 24~ Py_mod_multiple_interpreters ffifii.

m B K ¥ £ Py_mod_multiple_interpreters, W 5 A M. # B N N
Py_MOD_MULTIPLE_INTERPRETERS_NOT_SUPPORTED,

Added in version 3.12.
H X2 BRI Z 4075, 52 % PEP:489
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REEREGIE R

M Z B BTG ET, KRR AT e, Bilan, TEShS0I@BRT R mn e, n AR A e TE,
W PyModule_FromDefAndSpec fll PyModule_ExecDef R5EEM A IR — S,
PyObject *PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
BEME: #a971 A . HIETE def T4 I E R ModuleSpec spec | — AN ET AR AT 4 . B T M2
I F PyModule_ FromDefAndSpec? () ¥ module_api_version 15 PYTHON_API_VERSION,
Added in version 3.5.

PyObject *PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)

BEME: #ag5l A B TIUE ABL B 3.7 e BIE—ASEIRBRII R, FESEL def Hl spec 45 E
X, B APLRASH ZHL module_api_version. QIASZMA S IEAEBAT IR AR ANLHS, ] 2 ik

RuntimeWarning,

ik KREEHEN %l PyModule_FrombDefAndSpec () S BLEREL, B 3EAmaf & 352
B

Added in version 3.5.

int PyModule_ExecDef£ (PyObject *module, PyModuleDef *def)
B TRE ABL B 3.7 pae. TS *def* g AL PUTIE (Py_mod_exec).
Added in version 3.5.

int PyModule_SetDocString (PyObject *module, const char *docstring)

BT RUE ABL B 3.7 prA2. K *module™ ) SRS FAFHR LS R *docstring®, 4fff i} PyModule_Create
B PyModule_FromDefAndSpec M PyModuleDef A#EHREYLE;, < HahiE LR %L

Added in version 3.5.

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)

& THE ABL g 3.7 paAL. F5PA NULL 45 1Y *functions™ $ZH i i ek AN I 2| *module* #EHe b, A5 ¢ B
MNEEWEZAAT, WS 5PyMethodDe £ SCRY (HTHU IR 24 25 18], AF C sl i g
“PRELT EHRHAREUE A B — 24, 5 Python 2R SEHI T #:24L) . 4] PyModule_Create
B PyModule_FromDefAndSpec M PyModuleDef A#EHEYLET, < HshiE R EL.

Added in version 3.5.

XfREH
WS R ek KL (BRRTBebiiafl) sl B ST O I e 5 (B Bavitate) , wTDABEI AR s,
RAE I IR AR AR -

int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)

& T RE ABL g 3.10 jrAe. $—AZFRA *name* JXF LRI INE] *module™ FELH . 32— 1) K
B, W DAEREH R A A R B

WERMT, &E 0. WRELER, 5IkFHEIFRE -1,
SR *value* S NULL, 3R [H] NULL. FEVE M ERAAX PG, A0 H 5 .
R B :
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-
static int

add_spam (PyObject *module, int wvalue)
{
PyObject *obj = PyLong_FromLong(value);
if (obj == NULL) {
return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (obj) ;
return res;

}

XA T 0] DAE AN S RS Ay obj J& 45 A 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;

}

L

ARSI BT B 24l ] Py_XDECREF () [iiAN/& Py_DECREF (), [Hh obj A[fig>h NULL,
Added in version 3.10.

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)

% FHaE ABL U FPyModule AddObjectRef (), {HEFERMINBHATE—XF value W5 (IHRE
M[E 0 fH) .

Wi s PyModule AddObjectRef () ¥, W ANiRHPyModule Addobject () HREBRE S
FEHEG .

i 5 HEHAGIEE | HRECRIE, PyModule_AddObject () HAE MINHSREHO value 15| H
KRR E A T AR BIME, 8 5 O A A B iR T3l A *value* # i Py_DECREF (),

FREARBY -

-
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) 1is not needed here
return 0;

}

XAt v A A 2 2SS A obj 2175k NULL:
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p
static int

add_spam (PyObject *module, int wvalue)
{
PyObject *obj = PyLong_FromLong(value);
if (PyModule_AddObject (module, "spam", obj) < 0) {
Py_XDECREF (obj) ;
return -1;
}
// PyModule_AddObject () stole a reference to obj:
// Py_DECREF (obj) 1is not needed here
return 0;

}

WA OL T Y 24 ] Py_XDECREF () Wi\ Py_DECREF (), &2 obj AJfEN NULL.
int PyModule_AddIntConstant (PyObject *module, const char *name, long value)

B FAUE ABL Kf— A FK0 *name* AYRERU T BIRINE] *module® B o 33X AN i 14 R BT ATEARIR
ARG EC R B o SR AR, R IE] -1, R[] 0,

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)

B T e ABL F— A4 RN *name* BYFEAFHR 5 S N E] *module™ FREBR A, 53X (8 1) pR AT DATERR
B it B P . A7 *value® AZ0DA NULL g5 . WA A48, & -1, m3hkE 0.

PyModule_AddIntMacro (module, macro)

Fo— A 8 A F & W 2 tmodule* BL B . & BRI H B H *macro* & k. i,
PyModule_AddIntMacro (module, AF_INET) J1{H & *AF_INET* [{ ¥ Al % & *AF_INET*
7S ME] *module* b, AN AR, RE -1, BIERE 0

PyModule_AddStringMacro (module, macro)
R DFAFEH RN E] *module® Bidr,
int PyModule_AddType (PyObject *module, PyTypeObject *type)

B THUE ABL B 3.10 Az, 5 — D RBUX RSN E] module B rb. 2 BN 558 1 75 o6 $ 4 7B 1A
MPyType Ready () SEMHIIEAL. KB RZIRIE tp_name F—P RS Z G WRE
/_:E%b%a iBIE] 717 Eiljjﬁli] 0,

Added in version 3.9.

EiRRR

HAT BT IR Ak B8 T DATE 4 R R SOl A 4R s s . X AR AGE A U5 T, BT DA
RIS
X R RO T il Z B B I A BB, R AT DA — MBI E SR E 2 MR 42 .
PyObject *PyState_FindModule (PyModuleDef *def)
BEME: AR B TRUE ABL IR Y HIfERERS T def BRI G . M7 BRI 4
WRIC i PyState AddModule () BREFIIMBI R o AR BRI R BT 52, Bl
XFGIEAR B AR IRES, R[] NULL.
int PyState_AddModule (PyObject *module, PyModuleDef *def)
B THE ABL B 3.3 paAe. 5L 45 oK BURY B B X R M B OB S R S X R 2 VRl
idPystate FindModule () Fifilal izl 4 .
AT BRI B B Ak B i A A3

Python &7E T A —MEHUR A I Pystate_aAddModule, [NIMAEHAIIGAACHS A ER2EA
W) (B EAL) . R AERIE B C PR RS 5448 T Pystate_FindModule
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WS OL T AR BN . BRI ER N TEABERBANG (S2Ed EREAE, suglds e
(1 S PR BRI 77 AR S BB )

T b 254577 GIL.

&R ] 0 B R IR ] -1

Added in version 3.3.

int PyState_RemoveModule (PyModuleDef *def)

B THGE ABL B 3.3 piste. MBRESPIRES P RSBk i def QARG . IREmhR [a] 0, 3 2K O iR fu]
-1,

W H B i GIL.
Added in version 3.3.

8.6.3 XM ZBIK

Python $2 it T il FI ARt R . SB—DRIFIIENS:, B ER __getitem () JFEREETFY
—ERM o 2B AR — AT A R A — A, AR R ARSI E R AT R, IR
[l S I S R A A
PyTypeObject PySeqIter_Type
& FTH4E ABL PySeqglter New () JREBIEAEA RAYRBM LN EFFI RN ERE iter O 1Y
HBHIEA.
int PySeqIter_Check (PyObject *op)
MR op AN Py SeqIter Type MEIRMIF(H . BEPREUE & 2 I HAT .
PyObject *PySeqIter_New (PyObject *seq)
BwEME: #Fe93 . BT ROE ABL R — A5 HE T IR R AR seq. HMFFT FERAE
5% IndexError W}, EfCLEH.
PyTypeObject PyCallIter_Type

& FHaE ABL HeR%kpycalllter New() fl iter () P EBREHIINSEOLRIR AL g0t 424
e

int PyCallIter_Check (PyObject *op)
WA op RN PyCalllter Type WHRIEE(H. HREUEZSMINHIIT
PyObject *PyCallIter_New (PyObject *callable, PyObject *sentinel)

BweMa: #Heg3 0. BT RE ABL IR —NEERES . — 2% callable ] PARATAR ] DALESEA
SRR LR W Y Python BT FHXT 4L s A A AR 1R [ 3 AR R B R — A0 H o 24 callable 32 17]
85T sentinel PY(E AT, EARFLIL.

8.6.4 HABRTFFXR

RRTE RAIAN R B S . BAAE TR R F i,
PyTypeObject PyProperty_Type
& T I ABL NEHRIAFF R AUR 5
PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
BEME: #a97l A . B THE ABL
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PyObject *PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
BeME: #HagilA. & THE ABL
PyObject *PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
BeME: #agilA. BT HE ABL
PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
BEE: #aggl A
PyObject *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
BeME: #agi7lA. BT HUE ABL
int PyDescr_IsData (PyObject *descr)

WERAIRFFRI R descr AR @ — M Em M NLR MEHER(E, 808 (R E R & — I AR 0.
descr WU —NRRTIRTG s AL THT A .

PyObject *PyWrapper_New (PyObject*, PyObject™*)
BeME: #Hagq7lA. & THE ABL

8.6.5 YR X&

PyTypeObject PySlice_Type
& F 1€ ABL PI X RRAIXR . B 15 Python ZTHY s1ice MRS .

int PySlice_Check (PyObject *ob)
MR ob 22—~ slice XK EAE; ob IR A NULL. HEREUE 2 AT .

PyObject *PySlice_New (PyObject *start, PyObject *stop, PyObject *step)
BwEME: #eg7| A . BT RUE ABL REI—DEAGGEMENFTUIRXR . start, stop Fl step TS 2PN
slice X GAHIY A4 PRI JEPER(E . X LE(E AT —NERFT DA NULL, FERXFPE O R None 24
XF R JEMEREL.  AARBR TCIA B FE R ] NULL.,

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)
B THaE ABL M) 4F4e slice $2H start, stop Fil step K515, KFFHHKEN length, KT length 1))7
R R R
SRR O, SRR E] -1 HHARERE (RIEEARG SN None HICEBAR AHAEL, 1E
XAE L TR A -1 i E— A7) .
PRATREAN AT T e R
T 3.2 WA R AEAS T 2 i slice TR SNTE SRR PySliceObject *,

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)

& FFasE ABL PySlice_GetIndices () WIR] . YIRS slice 2B start, stop il step &5 |5,
PP ER length, FX59) (K JERAFAE slicelength v, EITEHEIMRG |52 A 5EEY) i —3
17 AT ) .

SR E 0, H AR E] -1 AR E R .

ik MR EO T R R KONF IR B A A r . RE B N Py S1ice Unpack ()
MPySlice AdjustIndices () WA, H

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {
// return error

}
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SR

if (PySlice_Unpack(slice, &start, &stop, &step) < 0) {
// return error

I3
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

TE 3.2 A KA T 2 Hi slice TEZ MK S8 JE PySliceObject*,

TE 3.6.1 fRA B AEARH: 4R Py_LIMITED_APT R EBIXKE N 003050400 5 003060000 2 [H)
W ORI A) ok 0x03060100 B{H KM PySlice_GetIndicesEx () & CH N4
PySlice_Unpack () fl PySlice_AdjustIndices () W% . S5 start, stop Fil step &4 ZHRE.

H3.6.1 RAFH: i py_LIMITED_API & E H/NF 003050400 8 0x03060000 5 0x03060100
Z I OREFEDS) M PySlice_GetIndicesEx () NHEFF M HREL

int PySlice_Unpack (PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

B FHRUE ABL g 3.7 paAe. MY X G vkt start, stop Al step i i U $2 O C B Sl
BT PY_SSIZE_T_MAX [{E K /MR PY_SSIZE_T_MAX, #ERHL¥S/NT PY_SSIZE_T_MIN [
start il stop {E I KN PY_SSIZE_T_MIN, HErERMLEF/NT -PY_SSIZE_T_MAX [ step {H I Kk
-PY_SSIZE_T_MAX,

H BRI R W] -1, AR 0,
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)
B FHaE ABL B 3.7 pAe. Kf start/end ) R 5 S RIEHEE P I AT . BRI R 54
PAS B8 U] — B 0y AT 5 )
RE TR EE . R RR 2. A& TE ] Python U1,
Added in version 3.6.1.

Ellipsis %5

PyObject *Py_Ellipsis

Python E1lipsis X5, WEEEAHEM . BPy_None —F, ER—A KAMXS immortal, I
HIE T HREIxT4 .

1 312 A KAAEH: Py Ellipsis iR AMEXTSR.

8.6.6 MemoryView %5

—A> memoryview %4 C RBIAYLE i Rik v Rge N— AT MBAEATHALR R —H£2 18 1) Python X4 .
PyObject *PyMemoryView_ FromObject (PyObject *obj)

BwEMA: #ag5I R . BT T ABL MIRBEZm X TR G A3 memoryview X5 . UIR obj S Ffn] 5
e X1, W memoryview XFGeRFul AR/, A E Al AR KB, Rl DA S8 BT HE R
BEE.

PyBUF_READ

TR R g2 i DT
PyBUF_WRITE

FTE K] 5 2 o XA
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PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)
B #Hagil A . B TRUE ABL @ 3.7 ez, [ mem 152 Z0H X A1 memoryview X4,
flags V] A2 PyBUF_READ 8{3# PyBUF_WRITE Z —.
Added in version 3.3.

PyObject *PyMemoryView_FromBuffer (const Py_buffer *view)

BEME: #e97 R . BT ROE ABL § 311 e, AlE—MIE S E SR X 45K view 1) memoryview Xif
%, MTREHTFIEIX, PyMemoryView FromMemory () & GEREL.

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
BEME: #Fal R . BT e ABL M E G KA AT R A1 —> memoryview X4 contiguous PN AT
Yo (£°C gy ’Fortran order H1) . WIS NAFRTELL), W memoryview X548 4G NFE. &M, & HilIF
H. memoryview $§ [ 1Y bytes %t 5 .
buffertype W] PN PyBUF_READ B, PyBUF_WRITE WPI—4>.

int PyMemoryView_Check (PyObject *obj)
W obj jZ—4~ memoryview X MR P EAE . HEIA RFAE memoryview B2, MERHUEE S
AT

Py_buffer *PyMemoryView_GET_BUFFER (PyObject *mview)
1R [5] 4 7] memoryview [1)-F: HH 22 o X ALAT B A1) Fa 4T . mview #2502 — 1> memoryview SEf5 XA EA
A ERZRAL, JROAE OGRS, 75 VR T A Tt KU o

PyObject *PyMemoryView_GET_BASE (PyObject *mview)
& [l memoryview ff 3 T T b X R A 48 £, B F W R memoryview T H
%f(PyMemoryVi ew_FromMemory () ﬁPyMemoryViewﬁFromBuffer () @J @D—llj JE(_ [A] NULL., mview
WS —~ memoryview SE1 .

8.6.7 8553I AXMR

Python SCHF “5551 1" AER—30 5. BARRGE, AW ARSI I RS SB—Fht2 s i |
2, SRR A — A RO R A AU
int PyWeakref_Check (PyObject *ob)
MR ob 2 —A5 I BN SR P B . R a2 2 BT .
int PyWeakref_CheckRef (PyObject *ob)
W2 ob J2— G RIMGR T B . EREU R 2 AT .
int PyWeakref_CheckProxy (PyObject *ob)
MR ob 2 — AR QLR M FAE . MR B 2 AT
PyObject *PyWeakref_ NewRef (PyObject *ob, PyObject *callback)
REME: #agFI R BT I0E ABL R ob F— 5551 IXTR . ZEREUE R 2RI —H51 8, H
ARUERTE—HFRIR SR EA T RER I — ARG IR . 28 AN S callback W] PA2— T )
MG, BRAE ob YA NSRBI ESGER . BN M3 — D RMIE S, AISS5IHXNRAL . callback

WA PAKH None B NULL. WH ob RE—555] XS, SEWE callback N2 FXT4: . None B
NULL, N NULL 35| & TypeError,

PyObject *PyWeakref_NewProxy (PyObject *ob, PyObject *callback)

BEE: #eil A, BT RUE ABL RIS ob B—AN555 1 AN . % BRECR 23R [ — N8
SUH, ARSI E: AR —NEA MRS, 5 S callback 7] DL
— ARG, EATE ob YA AR MEHENGET; BN 482 — RS, RI55 X4
Y. callback 1] LK None B{ NULL, U ob RN@— 551 XS, siE R callback A& ] I F X
4. None BY, NULL, NWHZEECERE] NULL 35| % TypeError.,
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PyObject *PyWeakref_GetObject (PyObject *ref)

B A IR BT ROE ABL RIIESTH ref MRS ATS . QEARBEG I X RAAEAE, iR
[] Py_None.

il % eR HOR [ 85| M X G — Aborrowed reference. 3K VR A I % B R AE 1 0 R 1R
MPy_INCREF (), BRAREMETEMATINIIERIG—RBE 2 B TCES s B i e o

PyObject *PyWeakref_GET_OBJECT (PyObject *ref)
BEME: AR . R TPyWeakref GetObject (), {HIEANHTEE A
void PyObject_ClearWeakRefs (PyObject *object)
& T HUE ABL ILERECR W tp_deal loc ALPRER I LAVE 25551 1 o
VLR BRI A object 119555 | TR I L85 | iRl REAFAER I . B RFAES T A [ f5 i ] .

8.6.8 Capsule %8

A R X BEXT R0 5 215 3 S ) using-capsules..
Added in version 3.1.

type PyCapsule

XA Pyobject T RER—DRUBIIVE, &M TFHERFRGBE (18 void* $§) ilid Python {{
ML 2 Hoth C AU C P RBLER . BRI RIAE— e SR C s8R FHEH S BR prn]
H AR AT AGE LS AL T I AE S B p b b i LY C APL

type PyCapsule_Destructor
J& T FEsE ABL Capsule BB [MIREI AL . & LANTF -

[typedef void (*PyCapsule_Destructor) (PyObject *);

ZAPyCapsule_New () 33RHl PyCapsule_Destructor % [HI{H f{iE X o
int PyCapsule_CheckExact (PyObject *p)
WARSHR— A PyCapsule WEIREIEAE. HEELE RS MIAT.
PyObject *PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)
BeMa: #ag5l A . BT RUE ABL QIE—AE T pointer {)PyCapsule. pointer Z7% ] ARy NULL,
TEDR MR B B — A~ IR 18] NULL.

FAFER name W] DA NULL B2 —ME1A R0 C FAFRIFEEr . WA A NULL, W45 88 020 b
capsule £ (B IR ALVFAE destructor FRERRE )

IR destructor ZHUR K NULL, D24 T 954 S i REIfHT capsule 1 S HOCREH

R capsule BRI N — R @M, W name [ 244535 E N modulename . attributename,
R AV HARBIRAE ] PyCapsule Tmport () g AL capsule.

void *PyCapsule_GetPointer (PyObject *capsule, const char *name)
B T RE ABL $EHURTFAE capsule "1 pointer . {EJS MR BE E— 4575 HF iR o] NULL,

name ZH Y capsule FAFEII A FRTE R —E . WRAFETE capsule H 4 FRJ2 NULL , & A [ name
2 NULL. Python {# il C B4 stremp () S EL#E capsule 44 FK .
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PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
& T HUE ABL IR MIGRAFTE capsule "R HIHTHI AR . TERIN BB — A4 IFa& ] NULL,

capsule H A NULL M4 &2 Ay « X215 NULL R 1A 2L s il pyCapsule Isvalid()
B PyErr_Occurred () JEiHE L.

void *PyCapsule_GetContext (PyObject *capsule)
& FRaE ABL &M GRAFAE capsule HPFRHT R SC. FER M BE — AN 8 IR ] NULL.

capsule 5 NULL N CEEVER . X158 NULL iz M A el s i PyCapsule Isvalid()
B PyErr Occurred () FJHEE X,

const char *PyCapsule_GetName (PyObject *capsule)
B T IeE ABL R fRTFAE capsule FA BT PR, 7RI BCE 57 F & 8] NULL.

capsule A NULL AR EERN . XS5 NULL R A L X B Pycapsule_Isvalid()
B PyErr_Occurred () KB L.

void *PyCapsule_Import (const char *name, int no_block)

B FRE ABL N— MR N 5 @M E T A — 4810 C X WT54%Er . name TE S 2438 & %@ PE 52
BAFR, it module.attribute XFE. FEETERLEE F ) name U5 488 58 2 VLRL .

IR [F] capsule [ PNHED 484t TEIR M B R [ NULL,
TE 3.3 AR KA AE T no_block ANFIAT AEAT 550

int PyCapsule_IsValid (PyObject *capsule, const char *name)

B Th o ABL i % capsule J& 15 & — > F W A B capsule &b A1 AN h NULL, f%
#WPyCapsule_CheckExact (), {EHPEME— AN NULL 19354, H B ENIL S name &
ZHMILHL. (S PyCapsule_GetPointer () T fRAMII%T capsule & FRFHAT HARH A 9515 . )

PAiE YL, Wk PyCapsule Isvalid () RBIEAE, WXHEMGHEIE (DA PyCapsule_Get FF3LHYfE
A eRE) VR AR ERAIE 23 B2

RN RA RO HICECAE AR FRUGR [ AT, BIRE 0. HEeRE—E AR

int PyCapsule_SetContext (PyObject *capsule, void *context)
8 T RE ABL Xf capsule NFHBH_E R SCHEEHSEN context .
R 00 RIKIG R [ IEFBAE T BB — R .
int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)
J& T §a5E ABL ¥ capsule NERHINTIA#81 K destructor .
JRIIIR ] 00 SRIYCRFIR [l JEBAL I B E— A7

int PyCapsule_SetName (PyObject *capsule, const char *name)

2 F i ABL X capsule PERI 24 FRBEHN name, WA NULL, WA FRIGFFAE I L capsule THK: .
AR 2 BIPRATAE capsule H1f name ANA NULL, NPARS 248 ICE .

IR 0 SRIKIG R [T SR BAEFF BB — > .

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
& T 1aE ABL Xf capsule NFRI 25 F84BCH pointer . 5124 NULL.
IR 00 SRIGIR [ ARG T BB — R .
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8.6.9 Mt

type PyFrameObject

BT 20 APL (fE A REM LK) - 1 TREAWIR R ARG C Z5H 1k .

LA PRSP A

TE 3.1 AR AR T AR AR I 5 A C APL SR . 12 What's New entry T 1% .
WA R PyEval_GetFrame () 5PyThreadState _GetFrame () Z53RBL—MiXT4 .
W[ Z:F: Reflection |
PyTypeObject PyFrame_Type

WX R LKA, E5 Python EHY types.FrameType sg[f—Xf4.

TE 3.1 AR AL FEZ HiA, IRBUAE S <frameobject .h> ZJ5H .
int PyFrame_Check (PyObject *obj)

TR obj 2 — T 5 ik [m] =R 1

15 311 JOA R A AT FEZ FiA T, R E LSS <frameobject .h> Z JFH[ i].
PyFrameObject *PyFrame_GetBack (PyFrameObject *frame)

ARU frame 3 R — IR

1R [B]—A~strong reference, BYE NS frame YA AP [F] NULL,

Added in version 3.9.
PyObject *PyFrame_GetBuiltins (PyFrameObject *frame)

B frame 1Y) £_builtins M.

iR [B]—~~strong reference, WEEHANT] >k NULL,

Added in version 3.11.
PyCodeObject *PyFrame_GetCode (PyFrameObject *frame)

& FHaE ABL g 3.10 priz. FKEL frame (015 o

1R [B]—A~strong reference.

25 (WitAS) AR NULL.

Added in version 3.9.

PyObject *PyFrame_GetGenerator (PyFrameObject *frame)

IREIIA Z Wi A Biigs . MRS AR e, B0 WA WU B A B B E ok NULL., R4
K5, B HGR EE N NULL,

1R [B]—A~strong reference, B%F NULL,
Added in version 3.11.

PyObject *PyFrame_GetGlobals (PyFrameObject *frame)
PRHL frame B £_globals J&1E.
W& [a]—~ strong reference, WESHRANT] 2 NULL,
Added in version 3.11.
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int PyFrame_GetLasti (PyFrameObject *frame)
PREL frame B £_lasti @,
IR frame.f_lasti A None MR -1,
Added in version 3.11.
PyObject *PyFrame_GetVar (PyFrameObject *frame, PyObject *name)
L frame BY75 & name.
o IR [ — N g 1A AR BHE I strong reference.
* 5|’k NameError JfiR [ NULL #lI5R1% 48 & ANAFEAE
* Gl FHE IR B “NULL“§1%.
name W2 str ZEHH
Added in version 3.12.

PyObject *PyFrame_GetVarString (PyFrameObject *frame, const char *name)
MpyFrame_GetVar () HIfl, HiZA B2 A UTF-8 it C F47H .
Added in version 3.12.

PyObject *PyFrame_GetLocals (PyFrameObject *frame)
PRHL frame B £_locals J&F (dict).
1R [B]—A~strong reference.
Added in version 3.11.

int PyFrame_GetLineNumber (PyFrameObject *frame)
& T HUE ABL B 3.10 paAe. 1R[] frame 24 HIIEAERATHIFT S

REL ]
ARG pep:523, MR ASTEE.

struct _PyInterpreterFrame
FRRERS I NFRIZR .
Added in version 3.11.

PyObject *PyUnstable_InterpreterFrame_GetCode (struct _PylnterpreterFrame *frame) ;

XSE T AEE APL, ERITER BTGRP A &G AL

3R Al —ANFg i A X G i strong reference

Added in version 3.12.

int PyUnstable_InterpreterFrame_GetLasti (struct _PylnterpreterFrame *frame) ;

g A8 APL, B RIHER KA P AN 2B I

FFE WAL R 0] B i J/ AT 8 2
Added in version 3.12.
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int PyUnstable_InterpreterFrame_GetLine (struct _PylnterpreterFrame *frame) ;

X A8 B AR BAT R AN s g

R MEFEPATIFE 2 ATEL, WERBATTEL, Wk
Added in version 3.12.

8.6.10 A mBEXR
AR AR & Python IR SEBUA A A AUER XIS . B0 A AR s EOR A, A2 X

R PyGen_New () B{PyGen_NewWithQualName ().
type PyGenObject

T A AR AT R C ZE5H ik
PyTypeObject PyGen_Type

SN R o UE SUIATIE SO
int PyGen_Check (PyObject *ob)

R ob s2—> generator XL MR I EAE  ob WA R NULL. HERELE 2 S IIHAT .
int PyGen_CheckExact (PyObject *ob)

W2 ob WK ALE PyGen_Type WHRBIFL(E; ob WAUARN NULL, BURREUEZ & MHiET
PyObject *PyGen_New (PyFrameObject *frame)

BEME: #e95IR . BT frame XFEA AT IR A4 AT 5. BEBRES GE — X frame 1
51 . SEUWHAH NULL,

PyObject *PyGen_NewWithQualName (PyFrameObject *frame, PyObject *name, PyObject *qualname)

BEE: # a5 . FT frame X R A IF R B — AN B B9 A g x4, HoP __name_ Al
__qualname__ A name M qualname. WY& BGE—AXF frame W51 . frame ZHA K
NULL,

8.6.11 {hiEZ¥M &R

Added in version 3.5.
TIRERT GBI async B R B BR AR [l .
type PyCoroObject
TR C 2514
PyTypeObject PyCoro_Type
SRR LSRN 5.
int PyCoro_CheckExact (PyObject *ob)
2R ob AL E Py Coro_Type WHRIFIEAE; ob AAHA N NULL. MRS ST
PyObject *PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)

B a5 A BT frame M GATHFF R El—ASFEEERT G, ' __name_ Ml __qualname__
BH name Fl qualname. BRI WAG— X frame (51 frame UL/ NULL,
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8.6.12 L T TEEMR

Added in version 3.7.
TE 3.7.1 WUAS AR

#{E: 7F Python 3.7.1 i, Ay [ F 3048 C APL 924498 HBCAH I Pyobject $/EFTI A ZPyContext,
PyContextVar VA PyContextToken, flll:

// in 3.7.0:
PyContext *PyContext_New (void) ;

// in 3.7.1+:
PyObject *PyContext_New (void) ;

2] bpo-34762 T HEEERS .

AP EANE T contextvars 2 C APIL,
type PyContext
T3/~ contextvars.Context X4 C gEH{k,
type PyContextVar
J T3R8 contextvars.ContextVar X2 C 45H&.
type PyContextToken
F T3/~ contextvars. Token X[ C L5644,
PyTypeObject PyContext_Type
PR context AU RAINT G
PyTypeObject PyContextVar_Type
Ze7R context variable LT ETINT 4
PyTypeObject PyContextToken_Type
278 context variable token ZST RIS 42
FR AT
int PyContext_CheckExact (PyObject *0)
W o KRB Py Context_Type WIRIIFAH. o MAURA NULL. BLERELE R IMEIAT .
int PyContextVar_CheckExact (PyObject *0)
MR o KA A PyContext Var_ Type MR E(H. o IIAN NULL. BHEELE R 2 MEHAAT.
int PyContextToken_CheckExact (PyObject *0)
W o KRB PyContext Token_ Type WERITEAH. o MAAN NULL. BLRRELE &S M ITT -
RSO RAE B R AL
PyObject *PyContext_New (void)
BEME: #ag IR, BlE— RS BRSO SR R AR NR 0] NULL,
PyObject *PyContext_Copy (PyObject *ctx)
BEME: #eg7 A QU AR cox BRSO SRAGHEPE DL, QR A A A R R M) NULL,

PyObject *PyContext_CopyCurrent (void)
Befa: #agl A, AIEETZRE L SCRYERIE DL, AR AR B DR R 9] NULL.
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int PyContext_Enter (PyObject *ctx)
H coc B M BIARR S0 R 3C EIERRR] 0, HAASEHR R -1,
int PyContext_Exit (PyObject *ctx)
HBUH S cor BN SOFRFZ B _E R SO N M TR 24 1 LR 3C. iR e o, AR R 1.
TR SR R R
PyObject *PyContextVar_New (const char *name, PyObject *def)

BEME: #Heg7l A . QI ContextVar X4, B2 name 1T BRAGEFIILH 1. TES def
N BTN SCERAREROAME, 808 NULL R TEBOME. IR A AR, XA RS iR ] NULL,

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)
RS ERE . WRAEA R AR R R AR B, R -1, AR AR R, TR A HENE,

BB 0
ﬁﬂ%aﬂé?ﬂi?j@{%, value F 2R ERITEET . MR BN SRR BRI, value Fi4g1 -
* default_value, YNHIE NULL;
o var fUERCIAE, WACAE NULL;
e NULL
B TR NULL, XA AR I — A H5 U .
PyObject *PyContextVar_Set (PyObject *var, PyObject *value)

BEME: #e93 8. FEYSHTE T SO var B8 value., SR IPVEENGT IS MO T e BRI S, BB INAR R A
EIRIIR | NULL,

int PyContextVar_Reset (PyObject *var, PyObject *token)

¥ bR A B var BPIRESE B N EAER M token [l PyContextVar _Set () #EHAZ BIFTIRE. %L
BRI 0, HASEHRE] -1,

8.6.13 DateTime W&

datetime BIHFEHL T & Fh H RIS RIXF 52 60 H X S8 pR Bl 2 7, 00 250 FE AR 4 A A b 40 45 3k S
datetime.h (iEHE I IR FELE Python. h ), JF H PyDateTime_IMPORT WAZi 8 & 1E A , i E
AW R — 50 o XSRS IR R E C R A — 1§54 i PyDateTimeAPT
L BRI T .

type PyDateTime_Date
PyObject HIXATIAUEIR Python HIPIXT4 .
type PyDateTime_DateTime
PyObject HIXASTIAUEIR Python HIPIITAIXTR
type PyDateTime_Time
PyObject HXATZEAUFRIR Python B HIXF 4 .
type PyDateTime_Delta
PyObject WX RAFIRPIA HIHRIEZ [ HY 22 (E
PyTypeObject PyDateTime_DateType
XAPyTypeObject HISEHILFE Python H {257 &2 5 Python J2HHY datetime.date X AHIA .
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PyTypeObject PyDateTime_DateTimeType

XA~PyTypeObject HSLHIFE Python H I} [A]2EA; 5 Python 2] datetime.datetime X7
A o

PyTypeObject PyDateTime_TimeType
XAPyTypeObject HISEBIALFE Python iE]2:7 ; &2 5 Python J2HY datetime. time XFEAHIA .
PyTypeObject PyDateTime_DeltaType

XAPyTypeObject 5L 6 &R F WA H W m} [R1{E 2 [8] ZZ{EL Y Python 2854 ‘& 5 Python JZ [fi 1)
datetime.timedelta X2 AH[HE] .

PyTypeObject PyDateTime_TZInfoType
XAPyTypeObject BISEHIALFE Python BHX (5 H258Y; ‘&4 Python ZHHJ datetime.tzinfo X4
HAT o
Fil) UTC Hif):
PyObject *PyDateTime_TimeZone_UTC
R FER UTC gB XS], 5 datetime.timezone.utc H[FE—X4.
Added in version 3.7.
KRR AL
int PyDate_Check (PyObject *ob)
IR ob N PyDateTime DateType 258} PyDateTime_DateType HIEATZRAELN R W Bl . ob
NEEN NULL. BEeR R 2 2 T .
int PyDate_CheckExact (PyObject *ob)
W2k ob hypyDateTime _DateType FAUNRWIEAE. ob NAEN NULL. MERREUE 22 MIAT
int PyDateTime_Check (PyObject *ob)

W ob ypyDateTime_DateTimeType J5Hlui PyDateTime_DateTimeType HIE/A~T-2RALN] R
BB . ob AHEN NULL. MR ESMIHT.

int PyDateTime_CheckExact (PyObject *ob)
W ob KypyDateTime_DateTimeType RENMER [ EAH. ob ANEEN NULL. PLRREUE 2L MIIIAT
int PyTime_Check (PyObject *ob)
W ob HPyDateTime TimeType Z5HIE PyDateTime_TimeType HJIEATRENR [0 BEfH. ob
RREHN NULL. BeREUR AR 22 AT .
int PyTime_CheckExact (PyObject *ob)
Wk ob HypyDateTime TimeType FANRME(E. ob ANAEHN NULL. MEREUEZS BT .
int PyDelta_Check (PyObject *ob)

A ob hPyDateTime DeltaType KA PyDateTime_DeltaType I T2 AN IR [ BEAH,
ob ANAEA NULL. MR &2 AT

int PyDelta_CheckExact (PyObject *ob)
W4 ob KjpyDateTime DeltaType KTNMERFEIEAE. ob AEEN NULL. IHEEENE 22 MIHAT.

int PyTZInfo_Check (PyObject *ob)
W ob NPyDateTime TZInfoType 28l PyDateTime_TZInfoType [IEATZEHIN] IR B B
{f. ob ANfEN NULL., BURREUE ST IAT .

int PyTZInfo_CheckExact (PyObject *ob)
W ob HPyDateTime TZInfoType AR EH. ob NEEAN NULL, HHREE 22 MIIIT.
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TR RIE
PyObject *PyDate_FromDate (int year, int month, int day)
BEME: #Fagsl . REFESE. H. HH datetime.date ¥4,

PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second, int
usecond)

REME FH Ay 5 A . 1R[] B 5 %8 year, month, day, hour, minute, second #{l microsecond J&{4:f{] datetime.
datetime X4,

PyObject *PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute, int
second, int usecond, int fold)

B #Fag5l . kRFEIEAFFEE year, month, day, hour, minute, second, microsecond 1 fold Jg& {4: ]
datetime.datetime XJ4.,

Added in version 3.6.
PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond)
BEME: #9358 . R&IEEA $58 % hour, minute, second and microsecond J& M) datetime. time X4,

PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)

HBEE: g5 R . IR EA$5 5 hour, minute, second, microsecond I fold J& £ datetime.time %
%,

Added in version 3.6.

PyObject *PyDelta_FromDSU (int days, int seconds, int useconds)

BEME: #Fegsl R . REMCESE KR, BHIGFEN) datetime. timedelta X5 FFHATIEMILE:
VE DM B & R FIFDEANTE datetime . timedelta %4 i SCARYFE ARG X [E) 2 N »

PyObject *PyTimeZone_FromOffset (PyObject *offset)

BEME: #FHa931 . RE—/> datetime.timezone XR, ZNREF VA offset ZHFE R AL
ERTZE .

Added in version 3.7.
PyObject *PyTimeZone_FromOffsetAndName (PyObject *offset, PyObject *name)

BEME: #FHey51 8. kE—/ datetime.timezone X4, ZNHREG VA offset TR E B2
FEF X 44 B name.,

Added in version 3.7.

B ORMOH WO S B WS BE) R B B O jepyDateTime Date il ff L f 2
(UnPyDateTime DateTime) BJSEH]. ZEUAFE N NULL, HASK A LA
int PyDateTime_GET_YEAR (PyDateTime_Date *0)
PATE B TE 2GR IR AR 053 (L
int PyDateTime_GET_MONTH (PyDateTime_Date *0)
REH, A0 F] 12 K.
int PyDateTime_GET_DAY (PyDateTime_Date *0)
AR HA, A0 2 31 HyEEEL
— LU H I ()X G PR U BE . BRI R PyDateTime_DateTime fFHTRINLH . S8
AHE NULL, If BASAALH:
int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)
R ENEE, A0 2] 23 AL
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int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
RS, A0 ] 59 HYEEEL.
int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *0)
IR[EFR, MO F 59 (R
int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
RIEHED, MO 3] 999999 [REAL .
int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
R EE, B0 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.
— LB OR AR X B R SR U B . SR i PyDateTime Time W HTREYLH. SEHCAGEN
NULL, HASHAEIA:
int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *0)
ARMEINEF, A0 2] 23 AL
int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
R[] 34, AN O 2 59 YRR
int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
REFR, MO F 59 HEEEL.
int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
IREIGEAE, MO F] 999999 4L
int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
R EE, A0 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.
— SR ) 22X R R U B R . SRl PyDateTime_Delta Wik HFIHYSEBI. SEAHES
NULL, H HASHK A
int PyDateTime_DELTA_GET_DAYS (PyDateTime_Delta *0)
IR REL, M-999999999 | 999999999 HyEEEK .
Added in version 3.3.
int PyDateTime_DELTA_GET_SECONDS (PyDateTime_Delta *0)
R IFREC, MO F] 86399 HYHEEL.
Added in version 3.3.
int PyDateTime_DELTA_GET MICROSECONDS (PyDateTime_Delta *0)
AR E D E, A O F] 999999 FrHERL
Added in version 3.3.
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—SB{F RIS E DB API !

PyObject *PyDateTime_FromTimestamp (PyObject *args)
B #FHegil A, QEHRE—NEETHSENH datetime.datetime MR, EHIES
datetime.datetime.fromtimestamp (),

PyObject *PyDate_FromTimestamp (PyObject *args)
BEME: #Fay5] 8. QI IRE—PNEEILHS N H datetime . date X4, IEHEL datetime.

date.fromtimestamp (),

8.6.14 AEEMITR

SR TURD T 2R P B2 . H AIfEAE P h 22 - GenericAlias il Union, U GenericAlias £3[f]

C Hik.

PyObject *Py_GenericAlias (PyObject *origin, PyObject *args)
& FFasE ABL g 3.9 e, fIg@— GenericAlias %% . #2478 Python 2§ types.GenericAlias.,
ZH origin 1 args 73 X E GenericAlias B __origin__ Ml __args__ J@Vk. origin ViZE—4>
PyTypeObject*, Tij args W] PAJ2— PyTupleObject* i FH (L& PyObject* WRAL ) args
A—Aocdl, W N EITHIF R _args_ WEN (args,) . MNSEHAT T HDR
FERRG A, LRI origin AR B & . GenericAlias Ky _parameters_ JEERRM
__args__ MmEm. kM, W5k —AFHf R E NULL,

RN A SRR B B

-

static PyMethodDef my_obj_methods[] = {
// Other methods.

{"__class_getitem__", Py_GenericAlias, METH_O|METH_CLASS, "See PEP 585"}

}

L

S
BRI _ class_getitem_ (),
Added in version 3.9.

PyTypeObject Py_GenericAliasType
B FRE ABL B 3.9 maAL. iPy_GenericAlias () FriRFIXI4H) C KA. 4T Python iy

types.GenericAlias ,

Added in version 3.9.
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CHAPTER 9

sl LK

152 R Python 45 LELE

9.1 # Python #ig{t 280

FE—HA T Python W HFEFH, Py _Initialize () PREWAFHEATA HAth Python/C API % Bt
s BN RA AR EN & 5 i E %+,

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 ()

* 5 EBREC
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— Py _IsInitialized()
— PyMem GetAllocator()
— PyObject_GetArenaAllocator ()
— Py_GetBuildInfo()
— Py_GetCompiler()
— Py_GetCopyright ()
— Py GetPlatform()
— Py_GetVersion()
. I/\
— Py_DecodeLocale ()
o WAFM s :
— PyMem_ RawMalloc ()
— PyMem RawRealloc ()

— PyMem RawCalloc ()

PyMem_ RawFree ()

% LR B8 A W % fFfPy_Initialize(): Py _EncodeLocale(), Py_GetPath(),
Py GetPrefix (), Py_GetExecPrefix(), Py_GetProgramFullPath (), Py_GetPythonHome (),
Py_GetProgramName () MlPyEval_InitThreads () BiVHHH.

9.2 £REETE

Python A3 1 57 4 il 42 JR LB O I R PRI A AL Bt o SXBEAREBRIARY v 4T

M AT BE— IR, AR (AR 2 BB I R . B, b %%Py_BytesVVarningFlag&
Sh 1M -bb &Py BytesWarningFlag XK 2.

int Py_BytesWarningFlag
I AP A B PR MRS« N YWk EPyConfig. bytes_warning, Z:ULPython #7145 1Lt E .

4f bytes B bytearray 5§ str WRHFH W bytes 5 int RN ZHES . MRKTHET 2 MR
B

Hi —o BT E .
H 3.12 A5 1.
int Py_DebugFlag
I APLACH A FIRAMARE : W4 NIR B PyConfig. parser_debug, 2L Python #1451 ELE .
FHiE AR 0 (BR% R, O T S it 1) .
Hy —d &I Fl PYTHONDEBUG 5745 5 & .

F 3.12 AR5
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int Py_DontWriteBytecodeFlag
I APLACH [ FIEARE : WYY NN B PyConfig. write_bytecode, %L Python #7145 1LELE .
WSRBLE N AR, Python ALTEF AP ZILE A . pyc X
i -B Wil PYTHONDONTWRITEBYTECODE MIEAS K B o
H 3.12 A5 .
int Py_FrozenFlag

I APL N PR : MY MR EPyConfig. pathconfig warnings, 2l Python #7145
LELE .

MAYEPy GetPath () WM BIHIR RERFRIT BB R -
i _freeze_importlib fll frozenmain B2 AL G AR
H 3.12 A 55 .

int Py_HashRandomizationFlag

ﬁtAPI{ljﬂmﬁF%ﬁﬁ'ﬁ%m N MBI EPyConfig. hash_seed flPyConfig.use_hash_seed,
Z: I, Python #7144 1t &

QN3 PYTHONHASHSEED PREEAS B BN AR 2 FATER IR 1.
SRR AR FAE, WIS PY THONHASHSEED FRETAS BORVI G s e 71
H 3.12 A5
int Py_IgnoreEnvironmentFlag
I AP AU ) FHERTMARE : WY W NIk B PyConfig. use_environment, Z:JLPython #7145 1LHL H .
ZWS T A PYTHON* BRESAS i, Bl 40 n B 1% E ) PYTHONPATH Al PYTHONHOME,
B —E Ml -1 eI,
H 3.12 A5 1.
int Py_InspectFlag
It APL R BB T R I N SUCHRREPyConfig. inspect, 2 JLPython #1445 1LHL H o

LORERIASAE R S — NS EUE SR T —c I, WSHEPATIZM A S & ek A BAR, Rl
£ sys.stdin FFIE—PKighHt 2 anitt.

i -1 WAl PYTHONINSPECT HIRA B E .
H 3.12 R 5 4.
int Py_InteractiveFlag
It APL R B Tl R aess: NS YSCH R EPyConfig. interactive, Z:ILPython #1451LHL H .
Hi -1 PEIE .
i 3.12 AR5 .
int Py_IsolatedFlag
I APL AR BB T 1) R . MY NIR B PyConfig. isolated, Z:JLPython #1445 1LfLE .
ARG 5 4i2 4T Python. TERR BSHT sys . path RS AR H Sl 79 site-packages H 3%
HT -1 PRI B
Added in version 3.4.
H 3.12 AT
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int Py_LegacyWindowsFSEncodingFlag

It API $/A- B T FIRE: MY N BEPyPreConfig. legacy_windows_fs_encoding, %
DLPython #7145 LEL & .

W bR Sy AE B AE, WA mbcs Zw 5 A1 “replace” 4 % AL BEEE, I A& UTE-8 4% 5
surrogatepass {EiRALFLSE H filesystem encoding and error handler

A5 PYTHONLEGACYWINDOWSFSENCODING HIEAF Bk HAE S FRF R NN 1.
WEZIE S PEP 529,

B] F 4 Windows,

B 3.12 JiARFE.

int Py_LegacyWindowsStdioFlag

I AP AR B T A : W4 ECHIR B PyConfig. legacy _windows_stdio, Z:ULPython #7144
LB & .

MRZIERR N AEEE, WEHH i0.FilelO AR io._WindowsConsoleIO YN sys FrifEdi.
A5 PYTHONLEGACYWINDOWSSTD IO AR s I M AR A FAFER My 1.

ARELZIRMELE, WS PEP 528,

Al FPE: Windows.

A 3.12 A

int Py_NoSiteFlag

I AP AR BB T 10 R MY MR B PyConfig. site_import, ZLPython #1445 1LELE o

2 site PP A LTI M EL T35 %) sys . path MHEE. 413 site 2FER G BT AW
S X SRR (SRR A il A AT TN YA site.main (),

H —S VeI E
H 3.12 fitA 7 .

int Py_NoUserSiteDirectory

I API #0488 T 1) R N4 BChikEPyConfig. user_site_directory, Z:JLPython #7144
EHE .

AE F P site-packages HEEME sys.path,
i —s fil -1 &I DL 2 PYTHONNOUSERSITE FfdaAr ik B .

H 312 fiAF .

int Py_OptimizeFlag

I APT AR B8 T 10 FIRA: W4 hPyConfig. optimization_level, Z:ULPython 7145 1LEL E .
A -0 LI Al PYTHONOPTIMIZE MABEAR Bk B o
H 3.12 il s .

int Py_QuietFlag

It APL R BB T I R aes: M4 YChEBEPyConfig. quiet, 2L Python #7145 1LHL
BIEAE AL BT A R RBCRIRA (5 B«
T - PRI .
Added in version 3.2.
H 3.12 A5 .
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int Py_UnbufferedStdioFlag
I AP AR BB T R WYY NIR B PyConfig. buffered_stdio, &L Python #7145 1LELE .
5t il stdout Al stderr JFEANHF & o
i —u $EIIH PYTHONUNBUFFERED FABiAF EH5 5
312 AR 7.

int Py_VerboseFlag
I APT giAR B AT 1 FIRE: N YMCHiREPyConfig. verbose, W Python #1450 H .

FERAIIR AR ST Bl — 200, B BB 8 (SRR BN BRI ) . R TEEET 2, W
AR RIS AR SCPFAT B — 2 0H B . BAMESTEIR R AL PE B

H —v YEXi ] PYTHONVERBOSE Ff3gAs f ik & .

H 3.12 A5 .

9.3 Mia{LTFIREZILARIERE

void Py_Initialize ()

& T Ha5r ABL #1HG4k Python fERESS. FEiR A Python (15 FAR T o, T W 24 76 (i AT (i HiAth Python/C
API S0 BigeE I S5 £ Python an4s 1o a1 T fRAEUR G AME L o

AR UIRLE B (sys . modules), HAIEEAMI builtins, _ main_ fll sys. BEf&
WIHRBIHAE R K 1E (sys.path). BAXRE sys.argv; WAREEMHPySys_SetArgvEx ().
W5 TR ERFV APy _FinalizeEx () WITGHLR) AR SPATFTAMEAE. B%A R BIE;
WG AR 52 WO £ A B A iR

ffiflPy_InitializeFromConfig () E¥XH E X Python #1145 LELH .

#47E:  7F Windows I, ¥ &A= M O_TEXT ik O_BINARY, XifKFmifdifl C =47tk
Python 4z il & i .

void Py_InitializeEx (int initsigs)

% T HasE ABL NS inirsigs “h 1 WHZ R TAE X 5Py _Initialize () 5Bl A0SR initsigs k0, B
P (5 S ARSI IR L HE M, X FEHR A Python B i RES MR FHAL .

ffifflpy_InitializeFromConfig () RELH E XL Python #1451 E .

int Py_IsInitialized()

& FFasE ABL WA Python RS E W1 iAtk, WHR I EAME () 5 HWEREMERME (F) . FEiH
Py FinalizeEx () ZJ5, BWERENFRIMBMEEEPy_Tnitialize () FRRBHAH .

int Py_FinalizeEx ()

B TR ABL § 3.6 paAe. NPy Tnitialize () S IE A #I0E Ak 5 4E Al G 42 % Python/C API
B, RS BRI Py Initialize () DASERIBHHM AT TMRBELE (BT
Py NewInterpreter () —71), FEFAIEI T, XS Python REZR LRI FTA WAE. 2456
W B (FERFKIARPy_Initialize () WIHOR), RRBEAPITATMERIE. IEFETEI R EE 2
0. WERAERZAL (RUHTZehEdE) SRR d B Bas R, Whgm -1,

FRHE MR B IR AR Z o i AR AR P AT RE Ay R E B 3 Python, AN Wb B8 8l b AR A B
MBIZS ANz (2 DLL) iz Python f#RE& i) BT A2 Al BEAiy 22 4E ) 2k DLL 2 Hi B¢/ Python 43-1ic
WA AAF. FERRR Y AR At A R o, T A N B3 T REAR SRR Y T A7 2 BRI Python
S BE B AT -
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PP D RITE L F 000 BEHR AR X6 G2 7)1 5502 4% R AL HEA 7 1Y 53X AT e -5 BRORORE T~ L A %k 52
(HZ %) sispprids (B __del__ () Jy¥k) Hi%%. Python BTk ghism ey RAIA &
B # . Python ffRERS T 43 e i /0 B N AF P BEAS ORI (WR A BN At O, 45 0 ) o X
RIEA G G NI 2R 37 ReBE B 43 e 1) 3 48 N A7 i] BB S oREiic. iR A sy
R0 I A B RE B ) 22 B AT AT RE TG VA IR AR WERMW AR P Z W TPy _Tnitialize ()
Mpy_FinalizeEx () BRI g AIXFRE O

Gk —A~ #Hil ¥ cpython. _PySys_ClearAuditHooks, AHFAHAEMZSLL.

Added in version 3.6.

void Py_Finalize ()

9.4

% T HE ABL X2 PMAFER EHEM Py_FinalizeEx () W] FIEERAS .

HEESH

int Py_SetStandardStreamEncoding (const char *encoding, const char *errors)

B API B AR BB T 1 F af &5 W X4 o K i BPyConfig.stdio_encoding FlPyConfig.
stdio_errors, ZW Python #4510l 3 .

MR ER R, WMATEPy Initialize () ZHIWH. EI8E T HRHE 10 £ F 1) 40 i 2R 15
W, HE X5 str.encode () YA .

‘B#iG I PYTHONIOENCODING HIH, I AuiFitk A DAEZERAIEAS SR VE F B4 il TO dfibdg =X .
encoding F1/B¥, errors B] PAK NULL Af#i |l PYTHONIOENCODING FlI/BEAME (BT HAbRE).
HEELICEEA IEE (S MEMEE), sys.stderr 4 il backslashreplace” F5 iR AL FEAS .
R T Py_FinalizeEx (), MFTFEFIHIZRBAMEZ WX Py_Tnitialize () WJFEEHM .
SRR R 0, HHEERR P AERA (BIATERRES C O iRt /SR ) o

Added in version 3.4.

H 3.1 AR

void Py_SetProgramName (const wchar_t *name)

& T FaE ABL I APL AR B T 1o PR N 4N EPyConfig. program_name, Z:Jl,Python
VIS LB E .

A BE VAR, e T Py Tnieialize () 2 BIMIE . SR ARRE BV ) main O
PRELH) argv [0] SEINME (FENTEFAT) . Py_GetPath () AN T ) HELEH A p& 5 25 B AEAH X
TR OLE E AR AT AT S0 Python 24 THFE . BRIAMEZ "python' o SEUNV Y45 10 B S AEGif
P — DA HE R T FAFER, NSRRI TR 2 &S . Python fERERS 1 AL AT AL A5
ERA SRR I Z

i Py_DecodeLocale () X7 A TR A E]—A wehar_t* FRFH.

H 311 AT

wchar_t *Py_GetProgramName ()

% T2 ABL IR Py_SetProgramName () WEMFEF AR, SEIARAFR. &R EFAFERETER
A T EANAE A .

WA NAEPY Tnitialize () ZHIHHA, 75 N¥KHRFE NULL,
TE 310 AL AAT: AEWREAEPy_Initialize () ZHIBERHRFRE] NULL,
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wchar_t *Py_GetPrefix ()
B TRE ABL R o] £ XF B R M ML T RS SO B prefixe X 2 il o B F
Py _SetProgramName () ¥ 'E BIRE 7 24 FRAIEE SO IR B0 AR 5 FIr IR A 1) — R 5 B2 24 B0 AR A1) 5 4%
Bk, GWRBFHFEN ' /usr/local/bin/python', W prefix fy ' /usr/local', iR [HHF4F
FRHE SR A RSSO E . X0 T i 2 Makefile H1) prefix 48 DA M TE S
PEIE 4T configure AN ——prefix 4. IEFUA sys.prefix B4 FRHE Python A . &
{GE T Unixe 73185 W — 1R %L
VPR ECR N AEPy_Tnitialize () ZHIEWM, A WPRHRE NULL.
16 3.10 fUA B AR 0 AR AR EAEPy_Tnitialize () Z AIBLA R E NULL,

wchar_t *Py_GetExecPrefix ()
B FRE ABL iR E X O L EMW KB T FE XU B execprefix. iX & il if & Tl
M Py _setProgramName () VB BIFE T 24 TR AR SO IR BT AR & Pr IR A 1) — FR 5 2 2 B0 AR A1) 2%
Bk, WRFRFZFRA ' /usr/local/bin/python', M| exec-prefix 34 ' /usr/local'. R[EIHY
FAPERRHR M ESAEM AT ANAE MW HAE . XY T e )29 Makefile H1f) exec_prefix 4
B DA ML E Y configure A ——exec-prefix 8. Z{HWVA sys.exec_prefix 4
FRL Python IS EH . B AE AT Unix.
ot ST P A scfE (A ST SO =R ) 22256 T AR B SR P i i) 4 exec-prefix Kf2x
AT prefix. FEMALR LR, PO TG I SCIF AT B2 T the /usr/local/plat - H M
SETFE RIS T REed T /usr/local,

REZ, PG AR EIRM A A, Bl 247 Solaris 2.x #E RSN Sparc HLg 2B
ARG, {HiZAT Solaris 2.x 1 Intel HLEFE 7 —Fh-F-55, Miz4T Linux ) Intel Hl45 27 —F-F5.
AV E R G R AN ] = 2B LA GE W& . JE Unix $ERGERIRE 0L A TR X2
FRYE b R 22 0 B R A I prefix Fil exec-prefix /@& BCA & W), HPHBEN S FAFE . TR T %
BRI Python SEATRG @M, TF- &1 (AL T E 140150 BT 4 1) Python M4 !)

45 P 518 U] it B mount B automount £ )7 PALEFE & H LS /usr/local Wik /usr/
local/plat BCHEXIAE-EMAFE SRS

WRECANNAEPy_Initialize () ZHIBEA, 750K NULL,
TE 3.10 JUA A AEAS | BUAEWIIR EFEPy_Tnitialize () Z BI#EH R[] NULL,

wchar_t *Py_GetProgramFullPath ()
% TR ABL 3R [H] Python W] $ 4T SCHF I 2 B FE P 4 7K X 2 E M RIER )7 2 Fr (i L
Py _SetProgramName () BEH) JRA: BRINBIHLIE 2R B AR MG Bty 52 i 11 S5 . IR [l 1) 245 5
FHAE S s AR RSSO E . ZERPA sys . executable M FRE Python fAESEH .
WHRBCRAEPy Initialize () ZHIBEMA, 75 WPRH&E NULL,
TE 3.10 A B AR T AR EFEPy_Tnitialize () ZHAH AR R ] NULL,

wchar_t *Py_GetPath ()
B T RUE ABL IR I BRASHE R KR X ERERET 248 (fh Eikpy_SetProgramName () ¥ ) Fl
HELEEREE AR B RAT 1Y R E AR B — RS A TF & 10 BRAF 0 F I B Sk R . 4B
FFLE Unix Al macOS [28 '« ' MAE Windows F24 ' ' o aR[BIFAFHRRH48 10 B S 76 R R 8
MHAH . F13E sys . path REFEMERERS B S R (ER A 104k B AERE G E e OOF HaEw s
BB ) PAAE SIS A 8 R AR
WHRBCRNAEPy Initialize () Z BB, 75 NPEFHR ] NULL,
T 310 A A AR T BIAE QAR BEAE Py _Initialize () Z i A RF& A NULL.

void Py__SetPath (const wchar_t*)

B FHE ABL g 3.7 poAe. M APU g ff B0 T AR A B2 ek iR &k Eryconfig.
module_search_paths fMlPyConfig.module_search_paths_set, Z: UL Python #1451LELH .
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BEE BN RS . WERBLREEPy_Tnitialize () ZHIBWA, WPpy GetpPath () A%
XTI B 18 RIS AR I A2 U E AR B AR . 30 BT B — 58 4 I i A AR 7 B 1) 1 i 2
JF KA Python &I . BEARLALEN. 24 H°F-& € B FRfAF K43 BE, 7€ Unix F1 macOS 2 '« IMiAE
Windows FDIZ '; ',

XU FE sys . executable #R NEEFHSER ISR (B Py_GetProgramFullPath ()) i sys.
prefix fil sys.exec_prefix A NaMEH., MRAE APy _Initialize () Z)JGEEENN A
FBHEA].

il Py_DecodeLocale () FRAEMFATEHR M| —4> wchar_* FAFH.
HARSHAAEN TS, D7 T DATE R 45 R SR E
15 3.8 A K AEASH: BT sys . executable Rl IRRFF RS2 REBRAS, TARIRT X4 .
311 AR5
const char *Py_GetVersion ()
& T FE ABL i&[H] Python fEREGFIIIAS . IR N AN R I 45 Hf

["3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]1" ]

S (B DEARATNIR) e BT Python AN BTTHIY) 72 LA S0 B A 2 BT ZER
2!£%';ﬁiéﬁlﬂ‘]$ﬁ$ﬁ?‘éﬁ]%ﬁﬁﬁ%ﬂ T ARAE S E . K(EARFLA sys . version H)#FRfit Python
RS .

AW S Py_Version HHt,
const char *Py_GetPlatform ()

B, F R ABL R 4 HI -SG5, 75 Unix I, S ABERS “Bh” ZFRONER, %%
oo/ NEREA, BN FMAS ;s Flan, X7 Solaris 2.x, R SunOS 5.x, %{EHKF N 'sunos5'. FE
macOS |, BX A "darwin'. £ Windows F'EXFH "win' . IREFFAFER IS ESAME: AR
WA HAE . Python UL T L sys.plat form AL

const char *Py_GetCopyright ()

& T HE ABL iR [ 24§ Python RASHY B Iy BT AFHE, Bl

'Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam'’

R PR R S AT il R E A B ECH(E. Python Uil sys . copyright FRIUZIE.
const char *Py_GetCompiler ()

& FAaE ABL R [T 424 B Python AR giidadnd6<, i i g ryiEa, #in:

["[GCC 26T02o2] " ]

IR [l ) FAF R S T S A RN E A B SO, Python UG W AL H: sys . version HERIIZ
{H.

const char *Py_GetBuildInfo ()
& T A5E ABL IR A 5 24 1] Python e S Bl 14 Fr 21 5 AL g H AN TR 5 8L, Bilan:

["#67, Aug 1 1997, 22:34:28" ]

EEB@??@%T‘EW%@?&@%; T EAPAZ SO . Python {UI A AMAE & sys . version HERHLIX

void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)

J& T a5 ABL It APTHHAR B T 18] R W 24BNk B PyConfig. argv, PyConfig. parse_argv
MPyConfig.safe_path, % U.Python #4510k & .
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HRAE arge fl argy WHE sys.argv. XEES S5EARFH main () REEIZALL, RBIFET T 4
T8 1) BEPRAT I B AR SCA- 1T A2 Python RS W ) AT PAT SO . R B BB T IAS , ) argy W)
I DU FAFER . ISR R BUTC NI IR sys . argy, WPy _FatalError () K™ E

HES.
W2 updatepath 2%, URRECRF 5 ARAE . AR updatepath Sy AEZAE, T B B EGEFARYE LA T SR 18 2k
sys.path:

o WERAE argv (0] HE A—DBA A, WA FE H SRR AR B INE] sys . path FF

o AEHAREOLN (W2, W2R arge 24 0 B argv (0] RIGHBA XFA), WAFHHE sys.path )
TR — A2 PR, RSN TR A TAEE 3 (. ™),

fifiPy_DecodeLocale () RfEWEFETTEDIEE]—/ wchar_* F{F8E,
FHIES R Python #1445 1LBLE )PyConfig.orig _argv MlPyConfig.argv .

i AR T AT A A LASMNE H B A Python fERESS B A2 A 0 {E2H updatepath, FHHE
FWTEH sys.path &5, &, CVE-2008-5983,

1E 3.1.3 ZHIIRA T ARATAE SR Py Sys_setArgv () ZJEFEhiHH—4> sys.path JUK,
Bl A

[PyRun_SimpleString("import sys; sys.path.pop(0)\n");

Added in version 3.1.3.
H 3.11 A5 .

void PySys_ SetArgv (int argc, wchar_t **argv)

B THaE ABL I APT AU R[] T AT AR B : W24 e & PyConfig. argv ¥ PyConfig.
parse_argv, Z:ULPython #1145 1LELE .

PR EM Y TPy Sys_SetArgvEx () WHE T updatepath j 1 [3F python RS H BN T -1,
il Py_DecodeLocale () RIS FHTE AMGE]—A wehar_* FAFHI .
RS Python #1445 1LB. B BPyConfig.orig_argv flPyConfig.argv B F .
TE 3.4 JAS K A5 updatepath {EAKIGT -1,
H 3.11 AT,
void Py_SetPythonHome (const wchar_t *home)
& T REE ABL It APTBOR B T 10 RS : V24BN Py Config. home, ZLPython i (LB H

BEE A home™ H 3%, Wi bnifE Python FEFTFEIALE . #5254 PYTHONHOME | %S HF1F 5
7 s

BES RN A 15 [ S P — N AAEST R B AR, AR P AT [R5 O R A2 . Python f#
Feas AU S BT H N A

ffiflPy_DecodeLocale () FARILFTE A F]|— wchar_* &,
H 3.11 il s .

wchar_t *Py_GetPythonHome ()

& T s ABL R [ ERINAY " home”, w2 2 WXl Py_SetPythonHome () WVHMTR EMME, SELE
BEE T PYTHONHOME MRAR B I N %R A4E B i (..

MR BCANNAEPy_Initialize () ZHIBEEA, 750K M NULL,
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TE 310 JRA KA MAEWNREFEPy _Initialize () Z B ARRRE] NULL,

9.5 ZENATHLEFRF2IM

Python fFRERS N B2 BARE L AN . N T LFFZ LAEN Python R2J7 , W& T — M R, FrMglobal interpreter
lock BXGIL, Y4HI&AENTIERA B2 G4 A% Python X142, WIIRAA XA, RO A #AE
WA BEAE 2 ARMIRE T TP SR B, LR [ I AR D SR 5 TR, 51RO R &
HUEAIN T — RIS K

R, HLER LA SRASGIL (AR A EAE Python XF 42 b ATHA/ESK % i Python/C API ERE(. N T %K
PAT, RS & E UL RE (B sys.setswitchinterval ()). BINSTEIES SR RERE M H
ZEM) VO F/ERRERC, PAEHAL Python Z8A2 R AR HZETT

Python fifBEgs SAE— 144 NPy ThreadState EHREM KR F— VLR L EBHICRER. 28— 14
AR Y B Py ThreadState: BR DMl PyThreadState _Get () K3EL,

9.5.1 \¥ RH RAHPER GIL
REBARVEGIL B9 AU BAT AT ] 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 PR g I — R R e e

Py_BEGIN_ALLOW_THREADS
. Do some blocking I/O operation ...
Py_END_ALLOW_THREADS

Py _BEGIN_ALLOW_THREADS ¥4 — S B — A e ) Jm A8 &3 Py_END_ALLOW_THREADS
T KX A
TR AR B AT A T A AR

PyThreadState *_save;

_save = PyEval_sSaveThread();
. Do some blocking I/O operation ...
PyEval_RestoreThread(_save);

XL PR B TAR BN T : 4 R RE R BB R PRIP IR 1) Y BT ARSI IR 8. AR PR AT LA IR
I}, AAHE ORI BRI Fl AR SRS (R 53 — DA AT AN RIERIUBF5 F C ) RRIRES A i
FlaRAs i) MV, YIRIBOFIRE SARLRSH, AHEAF SRR SR Z Hl e Rt

2% RS VO mECEREN GIL (Wi WG, (HEAER TN T 2451 Python Xf R KB TiHHE, Ik
AT X ARG o XA T AR E I i B 35 R A BT AR A F o 280K 1, FEX R A T HE 47 W A B R AR
#E z1ib fl hashlib gt &Pk GIL.,
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9.5.2 3jE Python g|EZ% 2

1] &Y Python API (#ll threading fidR) QUELRRN, 2 H 3R — LA LT 2R A
MR IERRY. 2, WR&REREM C U (Blinh BA A SR = FEeld) , ENmARefa
GIL B3A W W ARG 1

AR AR B AR LA JI] Python ALY (X IEH 22 FIdsE =77 PETER ML I APT ig—3&53 ), AR/t
Jeill il BUE AR S EAR S (R R S8 AR, AR GIL, SR ENIMARRIRETRET, X
FEARA RETTAR BT Python/C APL. SERA B BRIG, RV Y HE BEAAARESIRE, B GIL, f/aRit itk
SEARLEHI .

PyGILState_Ensure () MIPyGILState Release () RIS BN EARMIIIE BAE. M C LR HE
Python [ #8175 =40 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);

W PyGILState_* S RA 2 Rfifess (Hpy_Initialize () HEIEIH). Python ZFr
BEAMORRES: (Ff Py _NewInterpreter () ), HAZFHRAMHHZA MR PyGILState_*
API,

9.5.3 X fork() BIEEEIR

A RERER T — A BE R E U ENTHERXT C fork () WHIMIIFT N TERZHOELR fork () BIFR
g, B AHEREIIAT fork 2 J5 R A A fork BULRARAFAE . 1N 75 E AN Ab BT DA K CPython HIZAT I P4
JI A AT AR S AR A SR S o

JUBRER 47" LRFRIX — 5 SL B R A ol ot AR I 5 A 1 BRI AN S 9 B, Python 3@ 37 fork 22 i
FEBN T 8, IR SR I Rk os. fork () R TXA S, AN, EiRSEE TR
AT lock-objects, FEH"JZH I A Python i}, 47 Jpy%8 A1 Python 7 fork 22 Fif ok 2 J& T AR B ok = A Pt
fn (4 Python) . FF2Lffif] OS TR pthread_atfork () RIEEMFEFFFR. 1A, Y RBIEIRA
Python i}, EAZWH fork () MiAZiE os. fork () GFiR 2| =8 H % Python H) i JH ml it & S EEEA#
fork Z JG R AR P A 1) Python NEBEH L A58 . PyOS _AfterFork Child () 4x3iX BRI,
I B2 BRI .

PrA HAh SRR L X — S LR CPython WA THPIRAS MM Z3G B, os. fork () MLZXFEL -
REWHE R T LIRS e Hfhpy Threadstate MRVAR A HAMPy Interpreterstate
XE . T — RPA K main” A 3 BORAYEIR, fork () B4 HEIZMREAR 19 main” LA FP ORI A, M
CPython 4= JRiia AT I RATHR AL LAE FRIIA T . HA 2 exec () KREREAS 2 ENBR A1 DL 2 ME— I Bl 41 .
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9.5.4 E API

XLERRAE S C 4 AU R R A Python MRRERRI 55 3 Y2 R 44 -
type PyInterpreterState

BT 2B APT (1A RE PR 25 #R ) . BRGNS ELRBEIILZr RS, BT — Ry
LA I S BT B DA S A — 28 AR H o IS IR A5 A R

RANHJE T A R R AR A S ICATAR T, (HIERRES W NAE . STIF RSB AT 45 25
SRR Bt 2RI SRS, O BN TR REAS -

type PyThreadState
B T2 APL (1F A REMa L5 ) . ZEIRE RN RIS A EER N
PylnterpreterState *interp
AL R
void PyEval_InitThreads ()
B T HUE ABL APATHEATEAFRY 7 e 4R
1t Python 3.6 N B ZIIRA T, MERESTE GIL AFAEREIEE
e 3.9 WA S AR T R B EA PATAEAT R4
A 3.7 AR BT RO e Py_Tnitialize () W, WEAREHHBETHNE.
TE 3.2 AR AR SR B E ATV Py_Tnitialize () Z R
H 3.9 A FEH.

int PyEval_ThreadsInitialized()
B THE ABL W PyEval TnitThreads () B IAMNGRIAER(E. MR BTEARRA GIL i1
UL T WAL, DT T A sl G A B AR AT A T IR N3 APT 8 1]
T 3.7 AR Z AT BUHEGIL ¥fhpy_Tnitialize () KAHRL.
F 3.9 AT

PyThreadState *PyEval_SaveThread ()
B T RE ABL B4 R R 8 (PR CAED IR AR E B o) NULL, IR Z B AR OF
A NULL). AREHE A, N Hi AR I E .

void PyEval_RestoreThread (PyThreadState *tstate)
& T HEE ABL BRI Rl REAR Bl (IR E B TR LRGSR sstate, "E AL NULL. HIERBIE
PeaE, WY HTARARA AR IRIE, 15 R A LSR8

ik MIBATH IEAE f AL MRS AR R FH DL BRI A S5 26 R, BB ZR A2 2 B Python B EERY
PRAT DAZEVE F LR B2 Bl _Py_IsFinalizing() B{ sys.is_finalizing () REGE MR 2
TEIRAL T I AL T AR v DA G N b TR 42

PyThreadState *PyThreadState_Get ()

BT HRaE ABL RIYFIRARIRGS . SRRSO TG . 4 HPIRES N NULL B, 308 A H—
iR GX AR 55 JekG A 2 75 4 NULL),

PyThreadState *PyThreadState_Swap (PyThreadState *tstate)

J& T e ABL ZHe Y Hi RIS S th S8 tstate (W HED NULL) 43 YRR . 2 R B0 uy
Fif HARBOREA -

O R AR A ARG, T HANRESR S TR -
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PyGILState_STATE PyGILState_Ensure ()
& THLE ABL B fr 24 B £ A2 © 1 45 &F 4 ] Python C API [ /& 4 Python B 4 J&) fif B %+ 4
24 R A& T, R 2R K I # SpyGILstate Release () Wi I AH T BC 5k W] DA 3@ 1d
LA REAEE 2 R — Mok ul, HELEIRESWE #| Release() 2 B B MR A 5k 7T DA
IEPyGILState_Ensure () MIPyGILState_Release () Y& 2 (A ] HAh 5 #4240 1% APL, 1
n, RPAIERS#iH Py_BEGIN_ALLOW_THREADS MPy_END_ALLOW_THREADS %%,

R E— Y PyGILState_Ensure () i BT LRBARSHRE 4”7 , I B gl (&
YhPyGILState Release () AR Python &b TAHFEPIRAS . BARAVFEIHTEA , (HiX L8m)4 T abpldt
= FIR ¥ PyGILState_FEnsure () WEMVE AE D TAREELNTPyGILState _Release () W
FHA A

YRR, BT GIL H-RERS TR LS Python fURS . AT RICR T 2 an i i -

i MIE T IETE R A AL A KRRV T LR R A 2512 4 AR, R e84 J2 i Python G # Y.
ARAT AE SR BE R 8 B _Py_IsFinalizing() B sys.is_finalizing () RAREMRAE
TILAL T B LA IR DA S A b B 2845

void PyGILState_Release (PyGILState_STATE)
B THE ABL R 2 BI 2K UM AT T BE Y. AE 0L UH 2 J5, Python [ R A5 R 5 H AE XT AH
WPyGILState Ensure () WHZHIM—FE (HIE8 5 HARAKHE F 7 R uirkf2& KM, X GILState
API (A 2 L)
XfPyGILState_Ensure () WRRRIE LI STEFR—LFfE EXPyGILState_Release () (A
FHVERE

PyThreadState *PyGILState_GetThisThreadState ()
B T HROE ABL ZRHUL R AR Y AT AR AS . WSR2 mi 4ofE LA i1 i GILState APT U] PA:R [9]
NULL. R FLRELESH X NERERE, BIEEA A £ LT B sh SRR . X
FER—AHEIAZ Wik K

int PyGILState_Check ()
WA HIRAERFA GIL MR E 1 AR NGRE 0. HLpRECT ARER AAEMIZAETT A . A 4B Python £k
FRESC LRI H4FiRA GIL BB A 2RI 1. X EEE—ANHEIAZ Wik 8. Flande = BT
SCEL AT LR A AR AL, 24058 GIL i 8i E B AT RASS R F 5 A T AU 4V R B A A
N G N
Added in version 3.4.

PATF ) 295 5 ) s 3l 5 ANl R 2455 T 7E Python JEARS & 7 B H A B 7~ 51 FH 25

Py_BEGIN_ALLOW_THREADS
& ThaE ABL W ESY EK { PyThreadState *_save; _save = PyEval_SaveThread();.
HHEE B —MRERES BUH S ERY Py _END_ALLOW_THREADS JEVCHL. A KIEM #E—
HAHeiES 1 3.

Py_END_ALLOW_THREADS

J& T FasE ABL W29 Bk PyEval_RestoreThread (_save); }. BEEMNS—NMEHIEES: B
WS 2ZHIWPy_BEGIN_ALLOW_THREADS 7%PURL. 1525 b X PAE— 2B b %

Py_BLOCK_THREADS
& THaE ABL X% P BN PyEval_RestoreThread(_save);: BEZMTEA XHAEES
WPy _END_ALLOW_THREADS,

Py_UNBLOCK_THREADS

& T HUE ABL EAEY AN _save = PyEval_SaveThread();: BEHTHRA TR SHA &
AR Py_BEGIN_ALLOW_THREADS,
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9.5.5 KB4 API

AV BRECERUIAEPy_Tnitialize () ZIGHAA .
TE 3.7 RARAEAEW: Py _Initialize () AESWIIRILGIL,

PylInterpreterState *PyInterpreterState_New ()

B T RE ABL QIE—NEIRERRE N R . AHREFAA S RMRSREL EARA B FF X e
R AT e A A

gl & —A> #1344 cpython.PyInterpreterState_New, ANHFAF(EAISE.
void PyInterpreterState_Clear (PylnterpreterState *interp)

& FiaoE ABL BRSNS R P IrGEE . YR & R iR o .

g% —A #1134 cpython.PyInterpreterState_Clear, ANMFAF(ETSE.

void PyInterpreterState_Delete (PylnterpreterState *interp)

% TROE ABL S B IREXN %, AREIFA LM ESY. MBEIHRRSL A 2
XtPyInterpreterState Clear () IR REE.

PyThreadState *PyThreadState_New ( PylnterpreterState *interp)

B T HE ABL QIR T4 2 MRS X R AARIRE N R . RS DA TR 2/, (ARG )Y
SRS SRR ST, AT PAGREE -

void PyThreadState_Clear (PyThreadState *tstate)
BT HUE ABL EEEARDREX R PR TAEE . DG 2RI

TE 3.9 MUAS AR AR R EAE &M PyThreadState.on_delete [, FEZHIRCASHT, HHAE
B RHEAEPyThreadState _Delete () W,

void PyThreadState_Delete (PyThreadState *tstate)

B TROE ABL HHERARBREN L. AR/EFEGERBERY. KBRS LHMLEH Z
XfPyThreadState_Clear () WK EE.

void PyThreadState_DeleteCurrent (void)

B HI RIS B 2 R R AR B, S PyThreadState Delete () K, NHEERH AR
. RIS E M Z HiXf Py ThreadState _Clear () JHHREE

PyFrameObject *PyThreadState_GetFrame (PyThreadState *tstate)
& T HE ABL B 3.10 pae. FRIL Python RARIRAS tstate ()24 i

R[] —A~strong reference. QNS 4 HIATHIMWINR [B] NULL,
HiEZFPyEval_GetFrame (),

tstate Wh5ii /N "A NULL.,

Added in version 3.9.

uint64_t PyThreadState_Get ID (PyThreadState *tstate)
B FFE ABL B 3.10 prAz. $RHL Python ZKRRIRZS sstate FME—ZRFRIR SHRIRAT

tstate W /N K NULL,
Added in version 3.9.

PylInterpreterState *PyThreadState_GetInterpreter (PyThreadState *tstate)

% FiaoE ABL B 3.10 prAz. $REL Python ZEFEARAS tstate X6 B () fERERS o
tstate Wi /N F NULL,
Added in version 3.9.

202 Chapter 9. #)3ait, KGR



The Python/C API, Z1THa4 3.12.3

void PyThreadState_EnterTracing (PyThreadState *tstate)
{5 Python RFRLIRZS tstate 1 H)IE ERAIERE 20 AT .
ffiflPyThreadstate_LeaveTracing () BRECRIKE BN,
Added in version 3.11.

void PyThreadState_LeaveTracing (PyThreadState *tstate)
K5 Python LEFRIRTS tstate Wi Py ThreadState EnterTracing () ERECEEMIB EAINEBE DT .

HiEZWPpyEval_SetTrace () MlPyEval_SetProfile () HRER.
Added in version 3.11.
PylnterpreterState *PyInterpreterState_Get (void)
B FHasE ABL B 3.9 paAe. JRECY B fREgs .
URATFAE 24 1] Python LEARAR AL 24 H AR5 W A th B AR 5 . B ok [l NULL,
IR AHF A GIL.
Added in version 3.9.

int64_t PyInterpreterState_GetID (PylnterpreterState *interp)
B FAEE ABL B 3.7 paAe. IR IR E— D ARIAT IR o A AEAT AT A DR NRF AR ] -1 FH-i B A

B'E o
WY 2R GIL.
Added in version 3.7.

PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)

B THUE ABL B 3.8 jake. iR [ul— AR & BB 7 i . PR ILPRBGR [u] NULL WBEA LA 5
ARG S BRI J5 B R R 2 JB o AN T

XAJgPyModule GetState () B, P RIINYMN ERA MRS CIRAPIREE B
Added in version 3.8.
typedef PyObject *(*_PyFrameEvalFunction)(PyThreadState *tstate, _PylnterpreterFrame *frame, int throwflag)
TP A R AR 2
throwflag B2 th A2 Y throw () SRR WEHAEZAE, JUALRE 2 Hi 574
1E 3.9 JAR B AT R BOAE nl #32—A> tstate 1.2
e 311 A K EASE: frame TE 2 PyFrameObject* MCh _PyInterpreterFrame*,
_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)
BRI R 4L
1525 PEP 523 ”Adding a frame evaluation API to CPython”,
Added in version 3.9.

void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp, _PyFrameEvalFunction
eval_frame)

BB WAL R AL
12 )i PEP 523 ”Adding a frame evaluation API to CPython”,
Added in version 3.9.
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PyObject *PyThreadState_GetDict ()
BEME: EAFIA . BT EUE ABL IR — A TR A AR L RIS R i, gy
JRHR IS 214 ik ] — A~ A 4 B ORAE 1% 7 B P AR o TRV T 424 i) AR RS Iyt T DA L B
. QPRI BOR I NULL, A AR S i 15 | ELR O 124 A A AT ) 24 TR
int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
& THaE ABL fE— AR FbHE | K 74 . id Z802 AR AR 4t id; exc B2 K FHEIE.
R B 257 U exe B951H . B IRRERCA), (RO G IR B O/ C 9 R e . T
WA GIL. IR S B SRR E R W E N —, ERRARHE| LA id W Laz(E 0. gk
exc 2 “NULL®, W2 REREMFRHEILT R (WERFEAE) . XRALT K RH .
TE 3.7 WUAR KA id B SHI2E8IE M long A8 unsigned long.
void PyEval_AcquireThread (PyThreadState *tstate)
& T HEE ABL BRI SR AR B 24 A ARG BN state, "EALZIA NULL., BLULAHEILZ HIE
PeONE . ARAZEAR AR, W& R A BER.

il AT IETE S A A RS LR A T M R AR 22 212 e, BN 2 il Python Q1Y
PRu] ATEVE MR Biffi il _Py_TIsFinalizing () Bf sys.is_finalizing () RIEEMBEL
TIBAL T B ZAL TR DABE S AN D B R 2

JE 38 IRA KA T B Wi 5PyEval_RestoreThread (), Py_END_ALLOW_THREADS ()
MPyGILState Ensure () fRFF—3, WIRTEMPRERS IEAE S LAV F ) o A S5 4 Fif 2 Ae

PyEval_RestoreThread () g—MAREF M (EMELAEHAVIIGL) i ZHR%L.

void PyEval_ReleaseThread (PyThreadState *tstate)
B T HEUE ABL K54 IR E B NULL ORI R ke as Bl . FEIZ B ns 20 E g @ HLas i
HI Y BT ERAR A o 1state ZHCLIIA R NULL, SHUHN TR A E 2B AR L m LRS-
RN, WSt — g siie.
PyEval_SaveThread () — RN (BIMELARM ARVIIA) TR 2P eREL.

void PyEval_AcquireLlock ()
& T AEE ABL 2R R AFRE AR . BLULAEILZ ITE PR . WPRIZERC EITA B, W Ises.

H 32 RAFMN HWEBEAXTEH Y0 LERS. W % HpyEval _RestoreThread ()
B PyEval_AcquireThread().

ks MIBA T IETE B AL A SRR P bR RO 22 4512 4, RMEZARAN /2 By Python G122 .
PRl PALEJE IR BZ BifEJT] _Py_IsFinalizing() Bf sys.is_finalizing() R EMEIEE
AT A R DL R B A 5

JE 38 IRA KA T B Wi 5PyEval_RestoreThread (), Py_END_ALLOW_THREADS ()
MPyGILState Ensure () fREF—2, WIRTEMPRAR IEAE S ZAL I I ) & 245 Y 2t

void PyEval_ReleaseLlock ()
& T HE ABL BELA R fi R il BUHE b2 Bl L 3

H 32 WA FHH: WA S H Y LBERS WK HryEval_SaveThread()
BiPyEval_ReleaseThread().
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9.6 FRERESEZI

BIRERZBONOIT, VR St A —A~BU 1 Python MEREAS, (HALLEY Sak BURAE R — bR L 2 (A —
A *@Uig/ﬁﬂiﬁ’] R . TR AR BES MBI — K

SRR RAE IS TSR AL I B S — R . Bl DR ME— 1Y Python fERESY . 5T

R AR, FR A ME— R R SR T LANE S BEE . B ST T R UG (U e A $hA T 9 FLd

L RIB T R A R RGBSR . PyInterpreterState Main () BRECRFIR ol — A& 1A HARES Y
e

YRATAGE ] Py Threadstate _Swap () BRCIET AR < RIEAT UG . AT A 1) o 0 0 J R 1 B8
B
type PyInterpreterConfig

5 T B E TR ) KR T S gk . HYE(AEPy_NewInterpreterFromConfig () "
i T 4N 2 9B AT BT B L

Added in version 3.12.
iRk B

int use_main_obmalloc

WERARE A O W TR R F O W R” DRiaRAS. WERER (365) MR

MRIZ(EH N 0 Wcheck_multi_interp_extensions WA 1 (AEE(H). WHFZER 1 Wgil
ANu[fPyInterpreterConfig OWN_GIL,

intallow_fork
WEHAZAE R 0 WS THFREAS SR M BT T R AR (T Zefd v fork BERE . 750 fork 4847
eSS
TYERE Y fork 4% IEI) subprocess BIHURHTIIART H

intallow_exec

WA N 0 Wz 77 B AS SEHRFAE 24 Hi 3G T 1 fR R 2 A AT ] 2 A2 p i i exec (B os.
execv () B4 it AE . 50 exec REASSZ R o

THYEE Y exec #44% IEA] subprocess BTSRRI H o
intallow_threads
WEHRAZE R 0 WFRFREER Y threading BHURFRSAIEIZAE . 6 WAL 1E il

int allow_daemon_threads

WIRZME N 0 W T fERELRI threading BIHURE RN QA SFEAR . B WK RFFin s (K
Flallow_ threads ZIEFH).

int check_multi_interp_extensions

UNSRARAE N O WA 7 AR B 35 ] AE 24 {1 R 2 BORE AT AR B AL AR IH A
(R Be il Bk, 5 NKE HA Z B Bl ir by R fis (2 W PEP 489) WA A . (5%

FPy_mod_multipl e_lnterpreters )
W use_main_obmallocfy 0 WRZEAAN 1 AEEE).
intgil
R E ST T AR GIL #0750, EW AR AT RJLFZ —:
PyInterpreterConfig_DEFAULT_ GIL
i FERAESE (PyInterpreterConfig SHARED GIL),
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PyInterpreterConfig_SHARED_GIL
i (=) EAPRR) GIL,
PyInterpreterConfig OWN_GIL

i FiERERS H E /) GIL.

m H® % (i NPyInterpreterConfig OWN_GIL N|pyInterpreterConfig.
use_main_obmalloc Wik 0,

PyStatus Py_NewInterpreterFromConfig (PyThreadState **tstate_p, const PylnterpreterConfig *config)

B — TR . X2 ULTP) 22 B Python fCHPATIRAEE . FRANTRZR, B TgRess
BAEWPE T AW S S RA, OFEEAR I builtins, __main_ fll sys . ChNEL
it (sys.modules) M R (sys . .path) WWERE. FIHMEEA sys.argv LR, B
HAFIARE VO i SCIFRTS sys . stdin, sys.stdout Fl sys.stderr (A id ik 8% G &R+ A 7]
(ARG SCEHARAT) o

Y TE ) config ¥ HI AW ML ARRERS B (5 F A3 1

WG, tstate_p FERE AT FREREAS TP OISR — D AR RS ETE Y A RS a1
Ry WEE A BN EAEN A ES T SO RARRRESHTIE . R AN A )RR
By, W tstate_p ¥R NULL; AN B AR 55 B R S 5 IR A& A A 24 B () 2Rtk A o 24 i
GALREH A —EIFE

5 A HoAt Python/C APT sE—FF, FEVR H B R B BT e Fi 4 R R 801 HLAE LR Bl 73 4%
SRR . AR PR R B I B 2 BT RIS . PUATHLTNG , AR 0] B R R IR S B0k 15 R 24 i
LRI WIRBIER) TR H A B Oy GIL AR 28 7 fEREAS 1) GIL gl . 24 R FIaR [nl
HTRFERELR ) GIL X bh 24 BT 2R RE A 1 2 B FERERR 1Y GIL 75 MCRHRFRREIOIR S o

Added in version 3.12.

TARRESAEDC BRI LR S, IR I RE 2 IR DL & fie i RCRI:

(PyInterpreterConfig config = {
.use_main_obmalloc = O,
.allow_fork = 0,
.allow_exec = 0,
.allow_threads = 1,
.allow_daemon_threads = 0O,
.check_multi_interp_extensions = 1,
.gil = PyInterpreterConfig OWN_GIL,
bi
PyThreadState *tstate = Py_NewlInterpreterFromConfig(&config);

e S i S 3 oA < S FI (1 N 3 ) e o 1 1 o O R
MipyInterpreterState (H. HEMWHIZRIAT DA NEREM T Py InterpreterState H,

PREBBAF AT e (1) MR

o ST Z BBk, fillnpyModule FrombefAndspec (), FFRERA MR AIHTI
e — AR SR . U C RIS 42 )R A8 R REFE X LU R 2 [A] 3L

o XA SRR BOR IR LS, BlinpyModule Create (), SEFEY R EHIKSARS, B8
IEHRIIAL, HoRFHE i —A GR) # 0L, Y4E—P BY A —A (F) R S AR, 1
WIHaAL— PR I I T %4 DU NS PR init BRECR SR . RS i b 0t 4
AL (F) fEREARITIL S, X BB SEFU 2 AMOTT R (B 0K 3L Bugs and caveats).
WHEXAR TPy _FinalizeEx () fMlPy_Initialize () SEREHUIRIERSZ G
FAY T RAENEN: XFAMEDN, PN initmodule AL & FIRIAM . 5Z2BE
WIlaI—FE, XERE LA C ERINESN A RS R REFEX Sepid 2 A3k,
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PyThreadState *Py_NewInterpreter (void)

& TR ABL B8 — 1D TRREeR . XTEAR EHZE %Py _NewInterpreterFromConfig () Bt
iy, HBECEMRE THARNIT . gRe—DRBEN TR, Bt Z MRS GIL, ifF
fork/exec, FLIFSFIERE, HAIFRIBAT IR LA .

void Py_EndInterpreter (PyThreadState *tstate)

B T RE ABL S @ AR RS TR (1) f#RERR . 40 R ARRRIRAS AU M i Y AR o
ST R RTAARREHTHE . IR HR BN, YETHLADIRER N NULL. 5 REas A I
PIrA SRR DA o AETVA ] B BB BT A H AR R e T G 10 & S A e il 224 Ha o]
AR GIL.

Py_FinalizeEx () FfHH5 I e 24 il IR E] b i AR B B S50 TR -

9.6.1 gL GIL

il py_NewInterpreterFromConfig () ARk AT DABIEE—A>55 HAMARRE & o8 4= P B0 e, g A
A HCM GIL. PR B A B i R AT AE A I REAR AT Python (RS AN S5 H b R A8 25 T P 2 2
B PHIEAT AR AR - R MAEIZ AT Python {UAG IS B4~ Python JEAE AT AEIEIA I 224> CPU A%l X R
B IR BRI R R IR A T Sy I & 7. (S0 PEP 554),

57 R 2 ) R s K UL DR R R BRTS . JC LR R AN A E AR PR 2 4z DL T S AT SR ek
SRR TR UV R A R G R A AR UL N AN W AZAYR R (B4 None, (1, 5)) il F AR g3t
o X I T AT — Ao ] BRSBTS AE B SRS (B8 IR B — R, ok
& XTF RS EA AR R (R AT ) W] DA R O RO R TS | Rk A fR
ko P, X AERE . INEEONH A L8 P B SRR X -

ARARRELREF PR BRIRESHB AR REPAS FLE A 2 TS RE A i@ 3 [ th SRRl RO 2 . TAROR e
PRI B BRI HB AR TN B AR Pl R i 4B Ja 2, AR AR SE R LAV F) A 5t

itz Ab, (0 2 A GRS B R Y — > E B R IAITE BT M2 4 CRBIRRR BRES) . midotit
AT o AT AR HE R A B SR PATAT AR Ty 300 AR B BRIE AL HRT A5 B I PR i RS i 5
W TAE RS MRS < R EE R (k=) ATFARI TR

Added in version 3.12.

9.6.2 fHiRFIEE

T T AR (DA EARRESD) B2 (] — D EE AR 4L 2y, BT A B BRI IS8 58 - 28 Bk UL,
RZ A SN EAEU os . close () WWEATATAE CCREEEEEH) LW ENS BT, BT (1) iR
frZ By R Iy 3, R ] RRTCR IR ® AR RN B B i i s () & RAsmm LA
ﬁtoﬁaﬁ~4\?ﬁ@ﬁ%ﬁ BT S RA ATREBHR AR 5 A () MREAR a2 25 1B s R O B 24 2 nT g
o 24 465 S5 A ST R 2 T S ) L SRR, J7YR L SEBIEE, TR X S R AT S A
4@?25%%%%@%% EINEBLER Y (7) REaR I Tl [A)AR BN — U Y 2t 3L ] B R R G 15 1)
PSS

HEVER R — R RE S PyGILState_* APL &5 A RMBIDN, FhiX L APT 2R Python Lt
WEHENERFEREREZ AFFAER R KR, TR AR TiX — (B . B SR B E—X)
HMVLE R PyGILState Ensure () MPyGILState Release () W Z BT MREE, AN, X
25 API PA SRR AE Python B () 26 F2 8 H Python RRASAGH B (41 ctypes) FEM FH TAEREAS IR AT RE & H 81

()
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9.7 FEEH

PEAL T —Fh ) F- AR REA LR Ak S 2Dl AL . 3K LU AR R H R B AT I S Fe 5 S TE .
int Py_AddPendingCall (int (*func)(void*), void *arg)

B T AE ABL FF— DR B A E RS AR N B0 RIAE 55 o i, 5k ] 0 F4F func A ZE
AR ARSI . RIS, R [e] -1 (HA S EAT AT

YIRIMABING - func ¢ AP SEL arg 9 EAPRRAS AR . X T IEFIZATHY Python UKt
BRI AT, (EE R R AR A A

o [T bytecode W FE I
o ERFEFFAG global interpreter lock (IR func W] DAf# 522514 C API),

func WAFAE IR 0, BAER O R 0] -1 HCE— AN REEG . func A2PHWRRIEIIHIT 7
—AF A, EANR AR R AR ORI E 7 T B B AT 2R A

BB AT AR E S TR, AT A R REas 8l

SAE TR R T R, TR GIL. B, KL func W] RER WL HEG B iR RS R 1
A

Bl X —MUZZRE, HAEIEREERIEN TA M. ARERIE func 2R PP . QiR 34
BT HATHEAN RG], func EARXTERG MR Z g H . HeRF0i s AERMEEC
AL Python RS . 1EREA, W56 H PYGILStateAPI .,

Added in version 3.1.

e 3.9 A B A AR T AR LR BCHE TR TP I, W R func R HHE AR RN, il
FEAE ARSI . BUERAS TSR A RT3

9.8 SrHTFNERER

Python ARG M BTN PERE P T RIPAA T IR B T RARME T —ARZ A s . ENTT PN THERE AT, JH1CRI
Bt TH.

XA C £z 1RV RE 0 A el B A CAL sl S 3 ) Python JZ2 2R Y TR IR SRR O TT R, B REEEIAT C %L
WM. I THPEA TR A AR XA O ARV R KRR e R Rk 4, I LI R R B 5 i S A
FH 5 Z Hil A H ) Python 25 SR B R B0 25 A AR T
typedef int (*Py_tracefunc)(PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
ffi HpyEval SetProfile() HPyEval SetTrace() Y& WM W BE B2 o % i 2% #., 4%
— NS ZAER obj 1% 3B 4 YE W R E W X R, frame 25 FE AR A A WX 5, what
% f% %PyTraceﬁCALL, PyTrace_EXCEPTION, PyTrace_LINE, PyTrace_RETURN,

PyTrace_ C_CALL, PyTrace_C_EXCEPTION, PyTrace_C_RETURN ﬁPyTrace_OPCODE DP E{@
—A, M arg FHHET what W{H :
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what B){E arg &a X

PyTrace_ CALL EEPy None.

PyTrace_EXCEPTION sys.exc_info () REWFHEEL.

PyTrace_LINE EZPy None.

PyTrace RETURN R M, B A2 iR 5 S 20 R ] NULL,
PyTrace_C_CALL IELEVE R BN 52

PyTrace_C_EXCEPTION IEZEVEFBRET4.
PyTrace_C_RETURN TEAER R oW 42 .
PyTrace_OPCODE Py None.

int PyTrace_CALL

215068~ ok R SRR R B S, B0 e — AR RS T 4% H % 45 Pyt race func B
what TEZ: WM. T HE BB A B B R0 28 AR 0 B8 1% DL S WA At R S TR AH B2 A T b A 1]
Python “F Ay i 5L AZ 1 HIAL -

int PyTrace_EXCEPTION

YA REPE| KL Py_tracefunc BN what JEZ e, A8 AL BESE AT A0 535 B 2 Ji5 5 Ff i
what FECR T B RR R, AEBEZ i e 1 2B BAE IEAE AT o AR ROR 2 24 S 1
72 Python FEFEITI, W8l FIT 14 1] ] o K00 Bl e 07 AL 9 alk ol 2 Rt U ERERpR A" S| B X 28
FFs MERE T A AT EEA

int PyTrace_LINE

by AR PR B Pyt race func BEK (AR 2 G4 MR TR0 19 what TS 19{.
EAIPAEIEH £_trace_Lines ¥ O FERABURBAE .

int PyTrace_RETURN
M— A RIRRR P 2 45 Pyt race func AL what TEZHI{H.
int PyTrace_C_CALL
A C BRI L 45 Pyt race func B what TESHI{H.
int PyTrace_C_EXCEPTION
Y C RGeS Py_t race func Y what TEZHME.
int PyTrace_C_RETURN
M—A C RELR I 45 Pyt race func B what TEZH1H.
int PyTrace_OPCODE
2GR TIN (4 2y race func BB (LR £ 4 HEAEAMBTBRE0 1) what TEBHI(H.
?’%%ﬁi)x‘%%?ﬁlﬁ%ﬁﬁ%%ﬁ?’i%i EALAE AR WL £_trace_opcodes A 1 R B
void PyEval_SetProfile (Py_tracefunc func, PyObject *obj)
XE P B8 42 BT 25 B BB func. obj 6 B 4FIE 45— AT B4 40 W 4L, 2 T DAJE {2 Python %
LB K NULL. A0V GE 43 B o 7R 2 4E RS, WSH B A RAR I oby T A 7] 9 (8 R 42 it —
AT (5 T 2 R G 4 B AT A 2 B XA B 0 e BORE B X BR Py Trace LINE PyTrace OPCODE
MlpyTrace EXCEPTION PAAMYI B W FOFHEF TR A
BiE%& 5 sys.setprofile () K.
P J5 AT GIL
void PyEval_SetProfileAllThreads (Py_tracefunc func, PyObject *obj)

KfhFpryEval Setprofile () HATEJET 2 AIMERES M BT A 712 1T SR b i B BB 20 A ek K A
TRAAE Y AR Rk .
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P 5 A GIL .

HpyEval SetProfile () —H#F, AR BMALMIRG] K 57 5 IR IS AE T A 2R b i B ML RE A

Added in version 3.12.
void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)

FHREZBREGN func, XIUT PyEval SetProfile (), RHHET HRERRRE BT S S FAIE:
TR, HASBEICSPIRNK C MBS R KL S F. (i PyEval _SetTrace () HMHH

(R ER B R B A &2 Py Trace C_CALL. PyTrace_ C_EXCEPTION B{PyTrace_C_RETURN {E
K what JEZ1{H.

FiEZH sys.settrace () KA,
P T N5 GIL

void PyEval_SetTraceAllThreads (Py_tracefunc func, PyObject *obj)
KT ryEval_setTrace () (AAAEET M BIFREAS B BTG 1B A T2 TP 3 ELIR B R B0 A 2 (U7 2
AR FiE .
P b AFA GIL .
HPyEval SetTrace () —H#f, ZRELS ZWATATHG | K i 57 IR P A A mh 5L BLER BR ek 4
Added in version 3.12.

9.9 ERAIA 28 HF

X 28 e R 3t v R TR
PylInterpreterState *PyInterpreterState_Head ()
R IR G 0] 2] h By SRS G 51 Tk
PylInterpreterState *PyInterpreterState_Main ()
A o] AR IR SRS 42 o
PylInterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)
M RIS AR F1 R R 0] interp 2 R — T
PyThreadState *PyInterpreterState_ThreadHead (PylnterpreterState *interp)
AEH S APRERS interp A RIRHY AR R F 2 PR [l 45 0] 55—~ Py Threadstate MG
PyThreadState *PyThreadState_Next (PyThreadState *tstate)
M BT F—"APyInterpreterstate M RILBREX AN F| L iR ] 1state Z J5 )T —

9.10 LEFMFHZH

Python ffR REAS H ALt X e R A A7 (TLS) MAIRZ S HE, BXF T2 R A TLS SE M FAT T 656 DA S HF
Python |24} i) AL A HIF- i API (threading.local). CPython [{ C 2% API 5 pthreads 1 Windows fif{i
BEAYAL: (0 — AR R BOR A AAE K — void* fH.

214305 F 35k S pR ) B REEA GIL; EAT& L | CBmLEl .
W7 Python. h HAVUHE TLS APIL [REHH, RF5 ZAUHE pythread. h R fii F LR AR HUAT 1 -
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ik XU APL REERA &8 void* M(EAFE NS PR . /RFFEH C A EARERCEA]. WE void* {E
fliX5A PyObject*, XELREHALKTEAIIITE | T EERAE.

9.10.1 & ZLE7 & (TSS) API

5] A TSSAPI /24 1 Bt CPython fi#RERS B4 TLS API ()ffifH . % APLfEH— A28 8py tss_t MiAg
int RXFRREFEE.

Added in version 3.7.
%W
”A New C-API for Thread-Local Storage in CPython” (PEP 539)

type Py_tss_t

PHGREHI TR SARRAVRA, HE SCATREAOUT M2 TLS S, I HEA — M RoR IR RS
MINES B AR AR A A

WK E Py _LIMITED_API W, foiFHPy_tss_NEEDS_INIT $ATIHZRBES/HED .

Py_tss_NEEDS_INIT
N NPy _tss_t ABREWIIRAR . WEEXANZEASHPY_LIMITED_API K3E .

HESE

Py_tss_t WEIEN, Tﬁﬂ%f’) LIMITED, APIJ% Y A R AT, AR SRRl T R A 5
A P IR AN Y PR B B A ] REF S i

Py_tss_t *PyThread_tss_alloc ()

BT A ABL g 3.7 gaAe. RIA—AN S5 Py_tss_NEEDS_INIT WIEHE RS HIEME, 5
B 3% 7] NULL,

void PyThread_tss_free (Py_tss_t *key)

BT ABL B 3.7 WAL, FEE R Py Thread tss_delete () PABRARAT AR 6 B Y 22 R o i As o
BRI ER i Py Thread _tss_alloc () FABCRIZ E R key. TR key Z40h NULL X
R TCATATHRAE

il BRI key KA — NS 184 IR 244 key HE N NULL,

Bk

XLERELTES: key ANV NULL. I H., QRS EM Py _tss_t MRBPyThread _tss_create () Flhafk
WPyThread tss_set () flPyThread_tss_get () AT REE R E XTI .

int PyThread_tss_is_created (Py_1ss_t *key)

& T & ABL B 37 jg A2 mH 45 F WPy _tss_t B i@ i has been initialized by
PyThread_tss_create () FAIIRANIER Bl —AN A,

int PyThread_tss_create (Py_iss_t *key)

B THRUE ABL B 3.7 w2, A iR A — A TSS PR IR 0] B0, AR key Z 10045 ) A (AR
WPy_tss_NEEDS_INIT HIRAIIHAT AR AR E LY. BEeR BT EA [l i bR - AEC WIaail
5 R R A AT A48 AR 57 RIS S [m]
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void PyThread_tss_delete (Py_tss_t *key)

& T HE ABL B 3.7 mae. HH5—A> TSS 4 DASEAE AT A st S iR A IR (L, TR n 1) 4
RSB RAIRR . CHSRA AT AL Py Thread tss_create () FHRPAIUG . LR n]
PATETR] — AN B AR - (BAE—A> CW e S5 iy o 8 12 Te sk

int PyThread_tss_set (Py_tss_t *key, void *value)

& FRdE ABL B 3.7 mae. iR I BAEARFR WA —4> void* [H5 Y HILAL P HY TSS M K. &1
ZREEA — N void* [HIMSLMT

void *PyThread_tss_get (Py_tss_t *key)

BT RasE ABL g 3.7 pide. iR Y pT AR v 5 —A~ TSS B0 LY void* [H. AR UFTLBEH A S
AR IR (E N [0 NULL,

9.10.2 L2 M7 (TLS) API
(137 AR : e APL BG4 72 % 5, 7465 (TSS) AP VR

frik: XA APLRTACR SRR TLS SER MM % A 008 int HY7E SUP P . ZERCRERG T4 L,
PyThread_create_key () 4§ BIE I —AKICRA, IF HHAL TLS BCfe SRR T-& 1 AR AL

i BB AR, SRR A A A APTL
int PyThread_create_key ()
& THiE ABL
void PyThread_delete_key (int key)
& THiE ABL
int PyThread_set_key_value (int key, void *value)
& THiE ABL
void *PyThread_get_key_value (int key)
& THiE ABL
void PyThread_delete_key_value (int key)
& THiE ABL
void PyThread_ReInitTLS ()
& THiE ABL
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Python #1%&{L Bt &

Added in version 3.8.

Python W DA fifi JiPy TnitializeFromConfig() MlPyConfig &5 ¥ K K #] 4f tb. & n DA fiff
Py PreInitialize () MIPyPreConfiqg MR IE4

A PRI 5 5

e Python e 35w G FH A% Hl ) Python, HATH5H A Python ZEfBl. BN, A RN 172
TP T HCE Python.

o I d BL . AT TR Python ik A BB HIFESF . EXF Python S5RGBT K. BN, A RFHA
W%, LC_CTYPE i & RIS B RF A HASHEMMET S S A BEAD A .

Py_RunMain () eRECATHH K4 5 2 il i) Python A&7 .
2 W.initialization, Finalization, and Threads.

Z W

PEP 587 "Python ¥ 144kl &

10.1 ;=61

5E il 1 Python [ 7R 52 & VAR iz 1T

int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);
config.isolated = 1;

/* Decode command line arguments.
(ZF )
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Implicitly preinitialize Python (in isolated mode) .
status = PyConfig_SetBytesArgv (&config, argc, argv);

if (PyStatus_Exception(status)) {
goto exception;

}

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) A
goto exception;
I3
PyConfig_Clear (&configqg);

return Py_RunMain () ;

exception:
PyConfig_Clear (&configqg);
if (PyStatus_IsExit (status)) {
return status.exitcode;

}

/* Display the error message and exit the process with

non-zero exit code */
Py_ExitStatusException (status);

*/

(% L350

10.2 PyWideStringList

type PyWideStringList
i wchar_t* FZRFEH M5 3.

WA length JGARZEAE, W items WA K NULL F H A FAFH 50 NULL.,

Jrik

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)

¥ item TNINE) list
Python W59 T 46 A0 DA I8 H I eR2

PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t *item)

Y item I A F list /¥ index 78 ..
A index KFET list WKJE, WIKF item FSIME] list,
index W KTZF 0,
Python WA/ T A A AT FiT ML R AL
gEk iR B
Py_ssize_t length
List £ 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
BHRAEE
const char *func
T AR R A A4 R, ATRASH NULL.
AIERS R KA
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)
PAFE A2 BB H A ASIR Y Python,
AL TR ZS Y BRI

int PyStatus_Exception (PyStatus status)

K& R 2B WY WOy EME W R LA gL B 6w A

HPy_ExitStatusException(),
int PyStatus_IsError (PyStatus status)
BERBEIRL?
int PyStatus_IsExit (PyStatus status)
ERRETIRI?
void Py_ExitStatusException (PyStatus status)

W status 22— B HEISNHH exit (exitcode) o AR status f&—HE IS WFT B A 54 BT
WE N EZIR I GARE . S PyStatus_Exceptlon (status) NAEFEAI A RERH -

% fENER, Python ¥H#i ik & PyStatus. func 7%, MEIEMRSHEEI 2K func % NULL,

I
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PyStatus alloc (void **ptr, size_t size)
{
*ptr = PyMem_RawMalloc (size);
if (*ptr == NULL) {
return PyStatus_NoMemory () ;
}
return PyStatus_Ok () ;

int main(int argc, char **argv)

void *ptr;

PyStatus status = alloc (&ptr, 16);

if (PyStatus_Exception(status)) A
Py_ExitStatusException (status);

I3

PyMem_Free (ptr);

return 0;

10.4 PyPreConfig

type PyPreConfig
T H 4 1k Python FYL5H 14 .

FT A AL T ST e B R
void PyPreConfig_ InitPythonConfig (PyPreConfig *preconfig)
i Python B2 5 SR MG SE L E -

void PyPreConfig_InitIsolatedConfig (PyPreConfig *preconfig)
L I & B E RIS RC

LR R B
int allocator
Python PFE45) Bt 44 Fi:

e PYMEM_ALLOCATOR_NOT_SET (0): ANEiAE NAZA RS (fi FH BRI

e PYMEM_ALLOCATOR_DEFAULT (1): ZkiAH G0 B 22 .

e PYMEM_ALLOCATOR_DEBUG (2): Bk #5-Be 2 Mairi8 % 497,

e PYMEM_ALLOCATOR_MALLOC (3): i C FEfy malloc () .

e PYMEM_ALLOCATOR_MALLOC_DEBUG (4): 3Rl Fl malloc () M8 %4,

e PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc 1 #4-F % .

e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc 19 742 25 M7 8iX 4 F .

5 Python & {# J --without-pymalloc #47E & W] PYMEM_ALLOCATOR_PYMALLOC #/
PYMEM_ALLOCATOR_PYMALLOC_DEBUG ¥ Ak 37 .

Z: 1. Memory Management.

BRAHE: PYMEM_ALLOCATOR_NOT_SET.,
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int configure_locale
5 LC_CTYPE i &5 IR ) P By i = X
MRET 0, NMP¥fcoerce _c locale flcoerce c_locale warn WM AEAHN 0.
% Wllocale encoding .
ARINE: 7E Python FLE o 1, TERR BECEH 2 0.
int coerce_c_locale
WEAREET 2, A C il XK.
WERAET 1, M LC_CTYPE 17 75 IR i H2 5 R 24 48 i e 46«
% lllocale encoding .
BRIANE: 7E Python FLE o4 -1, TR BICEH 2 0.
int coerce_c_locale_warn
WEAREAE, WISTE C i 5 DA R il e i A 5 4
BRIME: 7 Python FLE o -1, TR BELE H2H 0.
int dev_mode
Python JF Z#8=: 2. PyConfig. dev_mode,
BRIAME: 7E Python B -1, FERR BRI A 0.
int isolated
fEesizl: Bl Pyconfig.isolated,
BRINE: 1E Python B 0, FERRESAAH 1.
int legacy_windows_fs_encoding
W AEEE:
e XE PyPreConfig.utf8_mode 4 0,
e B PyConfig.filesystem encoding A "mbcs",
e B PyConfig.filesystem errors A "replace".
WG4k | PYTHONLEGACYWINDOWSFSENCODING [ EAS B{H .
XAE Windows Fr] . #ifdef MS_WINDOWS Zn]#% T Windows % &K CHS .
BRINMA: 0.
int parse_argv

WMHAET(E, Py_PrelnitializeFromArgs () MlPy_PreInitializeFromBytesArgs () ¥
PASH L Python AT SATSHIU MR AT H: argv 240 S0 ar o AT288.

BRINE: 7E Python FLEH o 1, TERBICEH 2 0.
int use_environment

fli ] IEAS=? 2. PyConfig. use_environment,

ERIE: £ Python L H2ky 1 TMIAERR B ECE H 0 0.
int ut £8_mode
WRAEZAE, WJE A Python UTF-8 £z,
Wt X ut£8 Ay AT PYTHONUTF S IpBEAS Bk 0 B 1.
MR LC_CTYPE iFF XIh ¢ 5 POSIX AP N 1,
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ERINE: £ Python it & H oA — 1 TiAER B HECE H R 0,

10.5 {E/ PyPreConfig fi#Ji&4t Python

Python [ ii#I 461k
o B Python N7 Hicgs (PyPreConfig.allocator)
o fit® LC_CTYPE 155 X1 (locale encoding)
& Python UTF-8 =, (PyPreConfig.ut f8_mode)
MHITIRC . (PyPreConfig KA f4E¥E _PyRuntime.preconfig 1,
T 100 434k Python ) ek %5 -
PyStatus Py_PreInitialize (const PyPreConfig *preconfig)
MRk preconfig WL B AR THI 4G 1L Python.
preconfig ANA] A NULL.,
PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int arge, char *const *argv)
T4 preconfig FillL & R iR 4f 4k Python.
2R preconfig Wiparse_argv HIEBENNT argy A28 (F A7)
preconfig /N1 > NULL,
PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t *const *argv)
T4 preconfig WPt & R FiH 4G 4k Python.
W preconfig (fparse_argv RAEZR(E NN argy tr 2ATSE0 (FEFAFER) .
preconfig /NT[ > NULL,

T T EMNEREMHPystatus_Exception () flPy ExitStatusException () KRR (FiREE
).

Xt FPython it & (PyPreConfig _InitPythonConfig()), UIH Python &My FT2 8016101, IBATE
TR 461 Python B A% St 4TS5, BN BEAT N gt G TR E A 5. flan, -X utfs fiy
AT T Python UTE-8 #52X

PyMem_SetAllocator () AJ{EPy_PrelInitialize() ZJG. Py_InitializeFromConfiqg () Z Hi#k

T A28 [ 58 U INARAYTiC RS . Wk PyPreconfig. allocator $§ A PYMEM_ALLOCATOR_NOT_SET
WwHEPy_Prelnitialize () ZHIBHHH .

% PyMem RawMalloc () iXFEH) Python N7/ e & S0 A BEXE Python 4 444k 2 mifF H, i B 8 H
malloc () fll free () WIRA SR LN . Py _DecodeLocale () ANREFE Python I IG Ik 2 HiBkE H «

{2 190 42 A K S5 A Python UTF-8 A5G 31

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig (&preconfiqg);

preconfig.utf8_mode = 1;

status = Py_PrelInitialize (&preconfig);
if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);
I3
GETH)
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(#z E70)
/* at this point, Python speaks UTF-8 */
Py_Initialize();

/* ... use Python API here ... */
Py_Finalize();

10.6 PyConfig

type PyConfig

A8 T K5 L E: Python fYTE 2 (45 H 4 .

S, WA PyConfig Clear () PRECRBEINLE NAT -

ST

void PyConfig_InitPythonConfig (PyConfig *config)
i1t Python B & RWIIRACHELE

void PyConfig_InitIsolatedConfig (PyConfig *config)
W[5 & e ORI IR E .

PyStatus PyConfig_SetString (PyConfig *config, wchar_t *const *config_str, const wchar_t *str)
PESEFAFE sir $5 U1 R *config str.
TE BT 444 1 Python.,

PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t *const *config_str, const char *str)
ffiflPy_DecodeLocale () Xt str HATIRRS 45 iR B | *config_str,
TETEWFA 4745 10 Python

PyStatus PyConfig_SetArgv (PyConfig *config, int argc, wchar_t *const *argv)
MRS TAFH 52K argy W AT TS 4L (config Bargv 1),
TEFLIFA 4745 14 Python.,

PyStatus PyConfig_SetBytesArgv (PyConfig *config, int arge, char *const *argv)
HERFAT R 912 argy SR S4TSR (config Wargv B HEfIPy_Decoderocale () RFHS
R IEAT AR o
TE B 444 1 Python.,

PyStatus PyConfig_SetWideStringList (PyConfig *config, PyWideStringList *list, Py_ssize_t length,
wchar_t **items)

Y- TE FAE R A 26 list BN length FlI items.,
TE B} FA 4744 1€ Python.,
PyStatus PyConfig_Read (PyConfig *config)
BEHUITA Python it
BRI P B IR AL .
Tl BRSPS BB BUT) T34 4282 & (5B, 4 Python 3.11 IR,
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PyConfig_Read () MR @M PyConfig. argv B —K: HESEMENT MG, PyConfig.
parse_argy FESCH 2. 1T Python BHEM pyContia. argv AR, LA SHPIK
2351 AR e 0 AT f Python 17

TESFERFFR 4745 1 Python.,

15 3.10 JUA K EAR W PyConfig.argy ZRMAE R 2 W — K, 152 BURT 72 UG,
PyConfig.parse_argv ¥#i% kN 2, HEFMPyConfig.parse_argv %+ 1 WA &S

.

AE 311 JRAR K AEASW: PyConfig Read () AEHITHEMIERAR, HILAEPython 35128 FAH
HFB A RN R I E S| Py_InitializeFromConfig () B

void PyConfig_Clear (PyConfig *config)
TR & A A

WA B K ZH PyConfig 7 B &7 044 1L Python. FE3X i L F, Python i 1) 4G 1k it &
(PyPreConfig) ¥fPAPyConfig R Hfit. R BEIHE S5pypPreconrig MR KR E T, Bl
WAEVHH PyConfig JrikZ HIRE I E

e PyConfig.dev_mode

e PyConfig.isolated

e PyConfig.parse_argv

* PyConfig.use_environment

WA, MR T PyConfig SetArgv () BPyConfig_SetBytesArgv (), WAL HHAM %
ZHIHRZ R, ARG BB T m TS5 (Wi parse_argv HAEZ(E).,

XL VAR & BT PyStatus_Exception () Al Py_ExitStatusException () SRAMH
FeE (BRREGRH) .
Fiti kB
PyWideStringList axgv
TS EL: sys.argv,

¥parse_argv B 1 ¥ A5 Python f# 4T Python 6y 4472 Bk [ () 7 K Hrargv
Margv H13#]E Python 4.

mRargy J=, WEEIM— D2 PR AR sys . argv IREAFAEIF HIKITA N2
BRAE: NULL.
HiiZHorig_argv .
int safe_path
WREFETE, Py_RunMain () RTEEBIN ] sys. path FFREI—A AT BER L 2R B A2:
* WRargv/0] T L"-m" (python -m module), WHHYMHE TAEH .
* WRZIBITA (python script.py), WEMBEARNHS. GRS, WM
SR
o TEHAFLT (python —c code Ml python), RFFM—D S FRFH, XFRRUH TIEHFR.
WL -P Ay FTIETUR PYTHONSAFEPATH MR AF i E A 1,
BRIE: Python FLE > 0, [RESELE R 1.
Added in version 3.11.
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wchar_t *base_exec_prefix

sys.base_exec_prefix.
PRIAMH: NULL.
Python $51280E —B47 .
wchar_t *base_executable
Python EREA] AT/ sys._base_executable.
A _ PYVENV_LAUNCHER__ IS4 ENE.
14 NULL WM PyConfig. executable WH .
2RIAME: NULL.
Python 354280 H B—3B457 -
wchar_t *base_prefix

sys.base_prefix.
ZRIAH: NULL.
Python 34128 E H)—3P5
int buffered_stdio
R EET 0 Heonfigure_c stdio NIEZME, WIZER C £ stdout Fl stderr (550 .
WL —u TR PYTHONUNBUFFERED MIEASEHXE N 0,
stdin 452 PAGEPARATTIT
BROAME: 1.
int bytes_warning

WHRET 1, WAERF bytes B bytearray 5§ str ##7HE, i bytes 5 int TR &
g

WRRTEET 2, WERXEREIL TG K BytesWarning 4.
1 —b Ay 4TI T Y
NN H

int warn_default_encoding

WEAAEEAE, WHE io. Text IOWrapper (i BRIAGmASAE R 4 th EncodingWarning %4k, 3
&1 274 io-encoding-warning.

RRINME: 0.
Added in version 3.10.

int code_debug_ranges
WEARSET 0, MIEEHAEACHS R R G R BATMISML . I HLAE AR S D (2 BT B [l i ic
j#iJ PYTHONNODEBUGRANGES I As B Hll -X no_debug_ranges 4TI & 0,
BROAME: 1.
Added in version 3.11.

wchar_t *check_hash_pycs_mode

EHIE T AER . pyc XHRERUEFTA: ——check-hash-based-pycs A& T (.
B
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* L"always": Joit check_source’ AR IEL A2 AT A B2 R SCIAF A TIE A B IE
* L"never": RUERTIGA{HA pyc IHZRA RN
* L"default": BT IGA{EAY pyc H check_source’ BRI & 2 5 Bk TLRL -
FRIAMHE: L"default",
Z:0jl, PEP 552 "Deterministic pycs”
int configure_c_stdio
W ARSAE, PECE C bRiEiR:
o ¥F Windows 1, ¥ stdin, stdout 1 stderr %5 — #E#I#L (O_BINARY).
o WM burfered stdio ZF3, NZEH stdin, stdout I stderr 7 [ 25
e R interactive NIAEFE, WIS stdin I stdout FH7E S (Windows 1Y | stdout) .
BRINE: A& Python it B H N 1, TEFRBSHCE A 0.
int dev_mode
WSARAEEAE, WJE A Python JFAAK.
i1t -X dev &I A PYTHONDEVMODE IR AN ik BN 1.
BRIME: 72 Python i -1, FERRBSAHA 0.
int dump_refs
FE4i# Python 5| 7
RN AREAE, WAL AR A TEIR I AR IR 52
Ff PYTHONDUMPREFS IR E R E N 1.

EHE T Py_TRACE_REFS 2455k Python 451 : Z W, configure —--with-trace-refs
.

BOAA: 0.
wchar_t *exec_prefix
LMAT 15 1Y Python SUAFAYY 1% J& H SKAIZH: sys.exec_prefix,
BRIA{H: NULL.
Python 354280 & H—B47 -
wchar_t *executable
Python i d rI AT —HE B ORI ZEXT B 42: sys . executable.
BRA{E: NULL.
Python 3442 % f—ER4.
int faulthandler
J&= F faulthandler?

MER-HAEE(E, WAEEshE A faulthandler.enable (),
jfid -X faulthandler fl PYTHONFAULTHANDLER M3 Ar ikl 1.

BRIAH: 7€ Python #E3(ro -1, FEff B A 0.
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wchar_t *filesystem_encoding
M A e b4 X sys.getfilesystemencoding () »

FF macOS, Android Fll VxWorks | : ERAfFF] "utf-8",

¥E Windows b [N ¥ N < | "utf-8", B F W HRpypreConfig
Hlegacy windows_fs_encoding NAEZEEMMEH "mbes".

FEHA V-5 _ER BRI IEAE
e MM PyPreConfig.utf8_mode JNAEZ(ENIHF "ut£-8",

o 15 Python ¥5i|%#| n1_langinfo (CODESET) FEHH A ASCII #iE#%=, 1M mbstowcs () &
AR Zris i =S (E# Sk Latinl) WA "ascii”,

o Y nl_langinfo (CODESET) R ZSFAFEMHH "utf-8",
o YEHAMSEOLS, ¥ fllocale encoding: n1_langinfo (CODESET) FH455H .

1€ Python JA B, Zmtdik= MR IE LA Python Jafffid#s 4 F%. N, "ANSI_X3.4-1968"
Frpi i "ascii”,

Z filesystem errors K.

wchar_t *filesystem_errors
L A 45172072 51 4 sys.getfilesystemencodeerrors () .

FE  Windows F: Bt A ffi J§ "surrogatepass", B #H W HrypPreconfig
Wlegacy windows_fs_encoding NAEE(ENFE "replace”,

TEHAES F: BOAEH "surrogateescape”.
SCRFIR R R AL BRAT A -

e "strict"

e "surrogateescape"

* "surrogatepass" (U FF UTF-8 4%
Z L filesystem _encoding B .

unsigned long hash_seed

int use_hash_seed
BEBLAL Y G Ay B BT
W use hash_seed 2%, WE Python BFEhIBENIERE— NPT, HZAMhash_seed,
Hi PYTHONHASHSEED Ff}sAF il & .
BRINIY use_hash_seed {f: 7F. Python #ixUFh -1, TR BN H 0.
wchar_t *home
Python 3= H 3%.
Wk pPy_setPythonHome () BN, W2 HSHOR A NULL R E .
H PYTHONHOME M BEA5 RHH
BRA{E: NULL.
Python 34126 & i AB—HB53 .

10.6. PyConfig 223



The Python/C API, Z1THa4 3.12.3

int import_time
W AERAE, WA R T B T -
Wi -X importtime YA PYTHONPROFILEIMPORTTIME IS ik E N 1.
BRIAE: 0.
int inspect
TEPAT A B Ay &2 5 e A2 A

WERKT 0, MUS IR SMMAMNL A BHAE A T -c B, AEPITIA S5
AL TR, BIELE sys . stdin HRIFAE DAL 2 L.

Wt -1 TR TG . QR PYTHONINSPECT FRbeAR & M AR NI A 1.
BRINME: 0.
int install_signal_handlers
%2 Python {55 AL HAIAN?
BRIME: 7E Python B30 NA 1, FERRBIEUT N 0.
int interactive
WRRT 0, E M2 ERE (REPL).
Hi -1 Ay AT IR T Y
BRINME: 0.
int int_max_str_digits

L B AR B SR, B — R LI Ay 247 SR R
4300 (sys.int_info.default_max_str_digits). {HN 0 FREE Hﬂlﬁﬁ%ﬂ T 0 {H/NT 640
(sys.int_info.str_digits_check_threshold) EFAR LS 4R,

J#id -X int_max_str_digits fpfTHEFREL PYTHONINTMAXSTRDIGITS MInAr il .

BN {H: fE£ Python #5 = N 2k -1 . FE I 37 £ X F & 4300 (sys.int_info.

default_max_str_digits),
Added in version 3.12.

int isolated
WERART 0, W B s

* ffsafe pathi% A 1: 7 Python 3B FATE sys . path BN VELEANZEVER AR,
METH R AT H SRS 47

e ¥use environment &N 0: ZIg PYTHON HIEASH,
e Yuser site_directory ¥R 0: NENEH gk s H g sys .path,
* Python REPL ¥§ A3 A readline WAYEAR HHERAF S T BRIAMY readline firl .
—T AT E N 1.
BRINE: 7 Python BixUrohy 0, FERf sl 1.
WiGZFEla &8 E MPyPreConfig.isolated,

int legacy_windows_stdio

MHIAEEE, WAFH io.FileIo fL# io._WindowsConsoleIO fEN sys.stdin. sys.
stdout Ml sys.stderr.

1SR PYTHONLEGACYWINDOWSSTDIO s As Bl ise MIAESS FAFER NN 1,
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{AF Windows bR, #ifdef MS_WINDOWS % 0] H T Windows & J&1 L HS .,
BONA: 0.
7S PEP 528 (K Windows 451 &5 A% U E Ml UTF-8).
intmalloc_stats
WoAARZAE, WHEIR ¥ ik Python pymalloc W 454 Be &5 BIGETT RS -
H{ PYTHONMALLOCSTATS MIaAs ik BN 1,
WA Python J2 £l —-without-pymalloc &7 34T B & ML LEITORF 4 205 -
BROAH: 0.
wchar_t *platlibdir
SFEFEH SRR sys.platlibdir,
F PYTHONPLATLIBDIR M3 Ar ik B .

BRiAH: M configure --with-platlibdir # W i%® Y PLATLIBDIR ZZ(HE (BRiIAH:
"1ib", ¥F Windows 025 "DLLs"),

Python $51Z2B0 & i AR)—35
Added in version 3.9.

5 311 A A ASH: H HiAE Windows 58 50 € CLAR I PEY B, il # i DLLs
‘@FO Ak, BTAREESE, EEEAEAL AR EL R G A A B UEREE R (E AT B
FaYlR

wchar_t *pythonpath_env
IR R AR (sys . path) /] DELIM (os.pathsep) 7Fa AR .
i PYTHONPATH AR & ik H. .
BRIAME: NULL.
Python 3412 % iy AH—EB4Y
PyWideStringList module_search_paths
int module_search_paths_set
B R PEFE: sys . path.

i HRmodule_search_paths_set % F 0, Py _InitializeFromConfig() ¥ #
Rmodule_search_paths H¥fmodule search_paths_set %N 1.

BRAME: 25513 (module_search_paths) il 0 (module_search_paths_set),
Python $45 1280 H H—B5 -
int optimization_level
iAo :
» 0: Peephole fiifbes, ¥ _ debug_ &N True.
e 1: 0%, MBS, B _debug__ ¥ N False,
o 20 L, KBRSURFRFER.
it -0 Ay ATIEIENY . W E N PYTHONOPTIMIZE MR A8 {H .

RRINME: 0.
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PyWideStringList oxrig_argv
{54 Python THFTREFFHY A A T BH0N%: sys.orig_argv.

MPorig argv IFERNEH Hargy RE— N REEEFRRNGE, PyConfig Read () ¥
BN argy ZHBargv ¥ Forig argv (WRparse_argv NAZE),

HiE&Hargy RAMPyY_GetArgcArgv () L.
BRIME: 25,
Added in version 3.10.

int parse_argv

M S4TSR
WERAET 1, WA A Python f#HT ey AT 2RO R My st argv, HMargy HilE Python
28

PyConfig Read () BMEIR#PyConfig. argv Z¥—IK: TESHENTEM)5, PyConfig.
parse_argv 4HH 2. T Python SHUEM PyConig. argv B, [HILARHT SHK
251 AR e ATl Python 137

RRIAE: #E Python B0 1, FERRESHIT N 0,

TE 310 AR K AANT: i RG24 PyConfig. parse_argv T 1 WA S fEfPyConfig. argv
?ﬁo

int parser_debug
gt RRT o, MIFTIFMRpTES R (XL K, BT 4 it i) .
i -d A TR . E ) PYTHONDEBUG MR (A .
5 2¢ Python AR (2 7E X Py_DEBUG 7).
NN HI
int pathconfig_warnings
WEAAERAE, WAV BN B A E5I1CRKE] stderr o QIREET 0, NHMHX L2,
BRONME: 7E Python #50Rh 1, fEfR BTl 0.
Python 341282 5. i A —B5%
e 3.1 JAR A AR T AEARIE AT Windows.
wchar_t *prefix
LRAMHT -5 1 Python SCIFAYNG 5% J8 H 3K HIZR: sys.prefix.
BRAE: NULL.
Python $5 1280 E —B7 .

wchar_t *program_name
MW execut able FIFE Python HJ 4k Ak R 9145 1R 5 v 6 AR 7 44 PR
o W Py_SetProgramName () EHAM, RHEHESEL
o 7 macOS |, HIH¥%%E T PYTHONEXECUTABLE A HH I & F T2 .

o WNER%E YT WITH_NEXT_FRAMEWORK %2, 4% T _ PYVENV_LAUNCHER__ Ff375 it
e E.

* WRargv B argv (0] AT HANEEUMLSEHE.
« G, 7E Windows R L python", FEHAWF-& FRHET L python3™,
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ERIAME: NULL.
Python 341255 i AB—5B5
wchar_t *pycache_prefix
AT .pyc XMHEH AR HR: sys.pycache_prefix.,
Wit -X pycache_prefix=PATH A4k fl PYTHONPYCACHEPREF IX FRbEAN Fhisk .
MRH NULL, N sys.pycache_prefix ¥4k -5 None.
BRA{E: NULL.
int quiet
G WERAT 0, MIFEAZ BT 53 Python AN B USURIRA .
Hi —q Ay AT T .
BONMA: 0.
wchar_t *run_command
—c AT -
Py RunMain () ffiff.
PRIA(H: NULL.

wchar_t *run_filename

WL AT AT —c B -m W 21724 BEa®iPy_RunMain () U
M

BN, XF 44T python3 script.py arg BEXFHCN script.py,
FiSMPyConfig. skip_source_first_line BEWi.
BRA{H: NULL.
wchar_t *run_module
—m A AT«
Py RunMain () i,
BRA{E: NULL.
int show_ref_count
TEIR SR B 5 VR (R dE R A X4 ) ?
it -X showrefcount My fTIEIIIXE N 1.
T3 2L Python i 43t (WA E X Py_REF_DEBUG 7).
ARIAE: 0.
int site_import
TEJEBII A site fHL?
WEREET R, WEE AT f S A DA SR 7 2 09 55 0l A Y sys . path B4,

ﬁﬂ%%)ﬁiﬁ)ﬂﬁ%/\ site MIBML AR S Se /e (U SRARA S Ml & X U 3, T site.
main () pR%ER).

L - TR BN 0,
sys.flags.no_site &#fi%Nsite import BUZJGHIHE.

ARIAMA: 1.
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int skip_source_first_line
WRAERAE, WEkidryconfig. run_filename JRIIEE—1T.
BB ALV AR Unix JEXAY # 1 emd. RN DOS 4 & R AR .
WId —x A f TR E N 1.
BRIAH: 0.
wchar_t *stdio_encoding

wchar_t *stdio_errors

sys.stdin, sys.stdout fl sys.stderr B4iEi& X gmmrs45% (H sys. stderr 44
2] "backslashreplace" &EiRACFHAIHE) o

ME Py SetStandardStreamEncoding () TR, WX4HE error I errors Z50A ) NULL Bt
R HEAT.

G PYTHONIOENCODING MlAS f R 2 Il 2 &

NN Ty
e M PyPreconfig.utf8_mode FNAEZ(ENIHF "UTF-8",
o XEHAMNEOLE, {#iflocale encoding.

BRI DAL R4 -
o ¥¥ Windows |: fliff] "surrogateescape".

e MM PyPreConfig.utf8 _mode NIEEAH, BEWHE LC_CTYPE &5 X 5"C” 8{"POSIX”
N "surrogateescape”.

o TEHAEN MR "strict”,

int tracemalloc
J&= F tracemalloc?

MAE-HAEEE, WAEEBTEA tracemalloc. start () .
Wi -X tracemalloc=N fip&f7HEWI Ml PYTHONTRACEMALLOC ¥REEAS F 15 o
BOINH: 1E Python By -1, FERR B 0.
int perf_profiling
JAH 5 perf PERE /M Hras AR BR?
R AEEAE, MHTE54k perf trampoline, ¥ {5 B 2 I, perf_profiling.,
Bt -X perf Ml fTYEW A PYTHONPERFSUPPORT FRIEAS F 58 .
BROAME: 1.
Added in version 3.12.
int use_environment
5 B 7
WRFETE, W2 A,
H -E A RIRE N 0,
BRINH: A& Python L H N 1 MAERR BIRCE M 0,
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intuser_site_directory
WESRNAERAR, TRl s H SRS 3] sys . path,
It -s M-I Ay ATIEIIE N 0.
Fff PYTHONNOUSERSITE ¥HdEAs % B H 0,
BONE: 7 Python #55R o 1, FERR BRI 0,

int verbose

PR, WERKT 0, MRS AR SAT I — 2RI R, SR mEBLRA I8 (U R4 5

P E )
WRKTET 2, WG REBHEEAN R AR 1 SCHEFT Bl — 4505 8 . I07EIE H R O TR
BLIIEEYS

W —v Ar AT IR T Y .
113 PYTHONVERBOSE FfIEAF BHH N E .
BRIAHE: 0.
PyWideStringList warnoptions
warnings BT &SI IRARAIEIT, LM ALEN: sys . warnoptions,

warnings BEEDAAE R BIF NN sys . warnoptions: §)J5—"PyConfig.warnoptions 4%
HRh warnings . filters MS— N HIPRREHA (R fhed) .

-W A QAT Sk HAE A B warnopt ions W, B DABLZ RG] .
PYTHONWARNINGS PR th nl i TR I e 0T, Wl DA E 21T, HPAES (/) 2B
NN
int write_bytecode
WAREET 0, Python FALZAAEFAPRIINT A .pyc .
1t -B TR A PYTHONDONTWRITEBYTECODE B AN ik BN 0,
sys.dont_write_bytecode &#i¥lGib Nwrite bytecode BUZJGHH.
BOAMA: 1.
PyWideStringList xoptions
-X TR RE: sys ._xoptions.
BOAME: =513
WiRparse_argv HAEEAE, Wargv ZHCR DA H M Python ffEMT iy 047 SR A 09 7 XBH#AT, 3 Margv
1% Python 244
xoptions JEHUH SR ABCE HARZETT . 20 -X fr AT
TE 3.9 A &P show_alloc_count FEXC M.
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10.7 {£f PyConfig #)ig4t

M TH4h1E Python F R %L
PyStatus Py_InitializeFromConfig (const PyConfig *config)
R config BL B A 41k Python.

TR FEMNTM HPyStatus_Exception () MIPy_ExitStatusException () AP FEH (FHREHE
H).

1 L {7 H T PyImport_FrozenModules (). PyImport_AppendInittab ()
B PyImport_ExtendInittab (), W LhZFE Python il ] 1A b Z J5. Python %] 4f 1k 2 Hi % & 5k 4 H
EAT. WSk Python #2 AN AL, WALAAERER WAL Python Z {i i Py Import_AppendInittab ()
B PyImport_ExtendInittab ().

MEIECE (PyConfig K8 fR7EfE PyInterpreterState.config H1,
BEERET A PRI R

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

/* 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;
I3
PyConfig_Clear (&configqg);
return;

exception:
PyConfig_Clear (&config) ;
Py_ExitStatusException (status);
}

W HR Pl S BUCEOARCE, SRIRCE, ARSI R A 3.1 BUTLS, WESEHEihits
HIASBOTR, NI ICTA B E S5 A A B2 AEVR B0 3R A 2 RS E AT BRI A S in f R ARk

A

PyStatus init_python (const char *program_name)

{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&confiqg);

/* Set the program name before reading the configuration
(decode byte string from the locale encoding).

&)
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(% 50

Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception (status)) {
goto done;

/* Read all configuration at once */

status = PyConfig_Read (&config);

if (PyStatus_Exception (status)) {
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;

10.8 FRSECE

PyPreConfiqg _InitIsolatedConfig() MlPyConfiqg InitIsolatedConfig() HRESHZE—IEE
KA Python 5 REE & HK . Hldn, K Python f A AR HFET .

ZECEAF NG SR EA R, AR T3 (PyConfig. argv AL MM R Hx. C
PRUE (BN stdout) Ml LC_CTYPE i35 KICIFRFF AL . (5 S A BRI A 22

LRGBS IR 2 O T C B SO E R B IR AR . BRI E T PyConfig. home PABESTTSEERIARY A2
[
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10.9 Python Bt &

PyPreConfig_InitPythonConfig () MlPyConfig InitPythonConfiqg () HRESA|E—ECE KM
M7 R 5 5L Python A [ H & S Python.

PEAE AN G A TS HCR T T RCE Python, 114 Jay LB AL BERF A5 2005 o

R ECEAR Y LC_CTYPE &5 X#,. PYTHONUTFS8 #ll PYTHONCOERCECLOCALE g4 & HH CiE= Xif
i |45 4% (PEP 538) 1 Python UTE-8 £t (PEP 540).,

10.10 Python RZHCE

PyConfig & Z AT R E MW 7B :
 BRAEICERA

— PyConfig.home
— PyConfig.platlibdir
— PyConfig.pathconfig warnings
— PyConfig.program_name
— PyConfig.pythonpath_env
- MEITAER SR TR %A
- PATH BB I TR P (0 58 B2 CR A PyConfig. program_name)
— _ PYVENV_LAUNCHER__ FEAs

- (11 fE  Windows Only) ¥ } % HKEY_CURRENT_USER #I HKEY_LOCAL_MACHINE
i%)”SoftwarePythonPythonCoreX.YPythonPath” il | %) 2 il 72 /% H 5% (E v X.Y 25 Python fiX
),

o FRAEECE R T
— 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

Bt W HRmodule search_paths_set % F 0, Wmodule search_paths Y #f 7% =
Hmodule_search_paths_set ¥gikE N 1.

0 AR IR T AR BT PASE 2 ZE T B BRI A S AR A R A B R RN S ey
WA HEIXE . WHE module_search_paths_set #i% 8 1 W module_search_paths &gl -NE &
B, FEXPEM T, module_search_paths FFA Mg e i/ .

Hfpathconfig warnings #A 0 PAEFETHIEBR AR AL BN ([ Unix, Windows N2 iC s T4
)
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M¥base prefix B{base_exec_prefix FERIKE, ENIHDMMprefix fllexec_prefix Bk#KHEH

fH.
Py_RunMain () MlPy_Main () ¥BH sys.path:

o W run_filename BREH HE ML __main_ .py HAKHEZS, W& run filename ¥
m#| sys.path BJk.

e MM isolated HE:

- WEPRRE T run_module, NMIKFYHIHREHFME] sys.path BYFFL. WERITTHEEBCY F H FNA
PATALAR AT

- WERBE T run_filename, WIKFSCHRA M H RKESME] sys . path KTk,
- TEHAMSE T, WD FAFER IS sys . path BIFk.

MEsite _import HIEF(H, MW sys.path v[ifid site BB, W user _site directory HiE
ZAE HJH P site-package HSA7AE, W site WK PR site-package HEFINE] sys.path,

BEARTC 2 0 DA C B S

* pyvenv.cfg

e ._pth XM (Fl40: python._pth)

e pybuilddir.txt ({¥ Unix)
URAFAE . _pth U

e risolated &N 1.

* ¥fuse_environment ¥k 0.

o ¥fsite_import N 0,

e ¥fsafe_pathiZH 1.

__ PYVENV_LAUNCHER_ _ HfIEAS Bk Tk EPyConfig. base_executable

10.11 Py_RunMain()

int Py_RunMain (void)

PATEE AT E P E S (PyConfig. run_command)., JHIAS (PyConfig. run_filename)
BRI (PyConfig. run_module),

ARG O ARG 1 -1 25T, Wis47 REPL.
5, A454E Python HaR[n]— AR h4T exit () PRAATIR VIR
WS Python B % A FH—MEM Py_RunMain () TER BT 5249247 H E X Python (7R 6.
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10.12 Py_GetArgcArgv()

void Py_GetArgcArgv (int *arge, wchar_t ***argv)
1 Python B el F G A 4TS 4 W, FREUX LE S0
HigZPyConfig.orig _argv il .

10.13 SHEMBLTAREE API

AN AILAEE APLGIANT ZE Bglihife, B2 PEP 432 iR LA
o RLT WIIRIEET B, “d/MERIEEAR Python”:
- WERR;
- WERH;
- PIEREREE
- sys BHAER WL (FIA0: sys.path MIARFFTE).
o 7 EBY YRR Br, Python #i5E eI HR1L
- ZRIFRLE importlib;
- WA E ;
- RAF T AL I A ;
- SEIl sys BEHIAGAL (BitN: €% sys.stdout #l sys.path);
- JBM faulthandler fl tracemalloc Zn[EINHE;

- FA site fH;
-
AL IR API:
. ]{?Elctonfig._init_main: MR A 0, Py_InitializeFromConfig () ¥HE “MZL" FIEEILE B
51k o

PyStatus _Py_InitializeMain (void)

BEA “FE YIRABrEe, FEi Python HI4G4L .
1E L rBASFAEATEL, MAXNE import 1ib il yii2me & HoAE “ R85 BrBudiiE A .
X AR FLFFE Python H15E il Python DATE T sl 4 282 5, A RBS4%E B XY sys.meta_path FA
MR TS,
TERCLBTBEZ G E B BEZ i, R AT REAE Python Wit st 2 % | X PEP 432 [Ehilr —.

N BrBOF A SRR E S X — B BUT A RO T AT A B AT IR i R a1 APLGARIC A
FAARIEERY B2 ti% APL ] ARG 02 Biobt B4R B B 2 BT G iy 24 36 APLL

FE “HL” R “F2 Rl BEZ 181817 Python fCH 71 Bil:

void init_python (void)

{

PyStatus status;

PyConfig config;
ST )
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(# E30)
PyConfig_ InitPythonConfig (&config);
config._init_main = 0;
/* ... customize 'config' configuration ... */
status = Py_InitializeFromConfig(&confiqg);

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', "

"file=sys.stderr)");
if (res < 0) {
exit (1) ;
}
/* ... put more configuration code here ... */
status = _Py_InitializeMain();

if (PyStatus_Exception (status)) {
Py_ExitStatusException (status);
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cHAPTER 11

11.1 #hid

{F Python /1, PNAFEHIBE K5 — N0 & Fr Python ST ARSI OFLA HE (heap) . IX/ANFAA HERE BT
NFBIR Python M %% 32 %% (Python memory manager) 13iF. Python NIEEPRESE AR AR A& Fhh &S
TAEE P A R, b=, E). Tl el A7 .

TERNRIZ, — IR WA e as i 5 5 RGN TFAS B2, B ORALAT Sk Py SR G 0 25 () R ATl T A
5 Python HH K M8 . TR NAF I FC AR BEAS b, JLARISURE B 20 B e Al — M oz dT, FF AR fioty
SRR R LB R B N B . BN, BRSO A A By SOR R 7 4 H . ool a,
h BB B [ A i SR 2 5 25 TR AT . TR IG, Python PYAEE FRERHRF— 28 AR L4 0 AR 8 20T
. (HE RS FAERAA HERTE R Nz AT .

Python Hfi: N AFAYAETBIRE ARG R AT, PO BB PRI, RIVGEARATT 20 B A 1 i ) A7 R 0 54
BE, PRBIX— i+ %, Python X G HAt A G2 o X Y i 23 8] 73 BiC 2t Python P78 BRAS # 5 il 1 AR
SCR§HRS Y Python/C APT eR A THY -

BT R NAERR , BR AR K A Y % E ] C E?ufﬁlE’FtHE’J BORXT Python X4 HEFTHEME, X 4L
BAlFE: malloc (), calloc (), realloc () fl free (). XEF-SEL C 4MHl#EHI Python P75 HEIH > [B] (1)
BH, 5IR™HEER, ﬁ%ﬁ??fflif%TNﬁJ%%?ﬁ, %Eﬁlﬁﬂﬁﬁ&tﬁaf’ﬁo HA2, FRATT DAL 4 H )
C JEArBiLas >k B ) B i B AR N A7, A R BT

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 G XN R th C ML Ab B . Python IWAFAS Bl {2 5 T /M IAE W45 HHR
GV RIE 8
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IR, FERZHCNOLT, HREWE TTET Python HER ML NAT, [N2J5 & 2 H Python P77 BR & il -
B, SRR C 405 AR SRR EA T R s X AR BT Python Mk 55—~ BHL 2 7R 22 E
ifi o Python INAFAF PIERA K9 TR N A7 oK o RIGERTIR SR A A AEA il T B . e BERRE /Y F A
T N A7 K A48 Python PN AF4S PR BELEARRE G A L N A o T ) B DU A SEMER ) T . PRI, 7E
FrE i OL R, Python PN7FAE BEGS il AE 2l A oAl 238 2 48, s e . AL P 2 sl R At o 0y 44 452
1. iﬁg%’fiﬁﬁﬁ)ﬁ T Bl P s i) C ey B, O VO Zeah X7 BL i N AT-RF 52 4 A &% Python A7
(EY T

S Y
A B PYTHONMALLOC W] I R Bl & Python Fr{ifi I i) AT 4 L A4S -

FR5EAF B PYTHONMALLOCSTATS ] DA SRAEAE U AN 2 A1 5 P T pymalloc X5 KIS Bl pymalloc 7 74
fie 3% ST EdE .

11.2 5yEc2diaE

A A EE R B R T = AAFER ARl 2 — (WPyMemAllocatorDomain). XSEIARZE TR K
AYBRTRNS , HAORTE H AT T A AN 2 T A AR SR AR 2 A e ) LR A A Bl R 2
SEPRANAT, (TR E A, ATATE e $RBN— KRR A A o A R PR B T 45 i Y 43 e R BGR
B NAE, U TSR H i (B R IEERIMEE) . B, AR ARFPyMem _RawMalloc () iRIAH)
WAEH T4 EL Python X152, BiEKfpyobject_Malloc () &M NAFRVEZHIX.

AN BLI I e

o JRbRI: T O ATt X BE AT, 2 E * A * SR B AR G oy B EL 2 o de vl ATE SO GIL (1)
UL TIEAT. WA IR K H RS

* "Mem” J5: T2 Python Z2inft DX F A7 St XM FENAE . 3 FEFA 254 GIL. NAFHLE T Python
TAA HE

o XA HT R T Python XEREAAE. WAFHLE T Python FAA HE.

R T 48 o B 43 TG BR RS T A3 O PN FEIRE AU G Y R ek B . AN, PyMem Free () RFE
JitPyMem_Malloc () AyERHINAE.

11.3 RigAEEDO

PAT BREER BN T ARG i . XLERBUR AR LN, AFEFA & 550

DN AE N Aot B FHPATFEEC malloc (), calloc (), realloc () Fl free () ; MG RENFETHIM
P84 malloc (1) (B calloc (1, 1)),

Added in version 3.4.
void *PyMem_RawMalloc (size_tn)
SIHC n ASFATFRIR I — R A AR voidx BAUREN, AR KRR M NULL,

R BT AR R AR NULL $56E, BEIRIRIT T PyMem RawMalloc (1) —#f. (HRNTF
AL AR B L

void *PyMem_RawCalloc (size_t nelem, size_t elsize)

JrBC nelem NICER , FEANTCERBIK/NN elsize AF4Y, FaR G BT BCH) NAFRY void* JEALREE, W
SRR 5] NULL. NAE SRR NS

TR E AT REIR W — AR JE NULL $5%F, st T PyMem_RawCalloc (1, 1) —Ff.
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Added in version 3.5.

void *PyMem_RawRealloc (void *p, size_t n)

B p A5 TH NAFBINREE n 735 DURTIHINAFER N R i/ IMECRTE , R AR FFANAE

W p 2 NULL , WAHYS T A PyMem_RawMalloc (n) ; WIER n 55T 0, WINAFHRK/ NP, H

ANSHRERL, R MHE NULL $84f.

M dE p &2 NULL , & 0B 292 2 |l fPyMem_RawMalloc () . PyMem RawRealloc ()

ﬁPyMem_RawCalloc () ETJ\BIE]E]/‘]O
WA R LM, PyMem_RawRealloc () R[] NULL , p ATSRIzE$E 0SS ml PIAF I I 5564t -

void PyMem_RawFree (void *p)

B p M WA p O B 2 B flPyMem RawMalloc () . PyMem RawRealloc ()
i pyMem_RawCalloc () JriR 8. AW, SifE PyMem_RawFree (p) Z HIC &8 & 11

T, R AT A= R
Wk p 7& NULL, IRAH 28 F A ST

11.4 AEEO

PAURBRESE, IR ANSIC #pif, I485E THEREFTTIAT A, v HF A Python 4B AR N AT «
RN GB35 (/T pymalloc W G5 B 3.

B TEMX BN, AR & 5 i 5 40 (GIL)

T 3.6 A AR AR BAERRIAI 2 L d 2 pymalloc MAERLEH malloc () o

void *PyMem_Malloc (size_tn)

B FRE ABL 23 n AP AT R B — A8 I BL N AFE) voidx JEAUHREE, R R A WOk 1]

NULL,

TR E T AT AEIR o] — MR E NULL 454, BRI T PyMem_Malloc (1) —#f. HEMNFAZ

PMEAT T e 4h AL -

void *PyMem_Calloc (size_t nelem, size_t elsize)

B THE ABL B 3.7 naAe. J3HC nelem 1~IUE, BEAICRMIK/NA elsize D711, FFaR I8 10 Fr73 LAY A

TP void* JEAUHEEN, WRFER AR ] NULL. HNIESHHRIIRIE N .
TR EFB AT REAR W] — AR AE NULL $54F, B T PyMem_Calloc (1, 1) —Ff.
Added in version 3.5.

void *PyMem_Realloc (void *p, size_t n)

J& T HaE ABL XF p 1518 AFF BRI n 7. DATIH AT SR/ I g de/ IMECR e rp P

R,

W p & NULL , WAL T PyMem_Malloc (n) ; WR n %F 0, WINAFHA/NEHHE,
SWREIL, R EIHE NULL 541

M dE p & NULL , /N B W2 2 Hi W fPyMem Malloc() . PyMem_Realloc ()

B PyMem_Calloc () BRI,
WERAE KRR, PyMem Realloc () iR NULL , p {/53R2 48 WSl WAF KIS A A R T -
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void PyMem_Free (void *p)
% FRaE ABL B p ¥ NS, p A2 Z Wil PyMem_Malloc () . PyMem Realloc ()
B pyMem _Calloc () FriRBlIFaEr. B0, BifE PyMem_Free (p) ZHCAHMALWIELT, KiE
XAt e kg
WE p 72 NULL, IRAf A BN 35T

PATR T ) 8B A 2 RT3 TYPE ] DAFEATAR] C 28744,

PyMem_New (TYPE, n)

pyMem Malloc () MlF, (H&4H (n * sizeof (TYPE)) FHTHINAF. RE—AFH k) TYPE*
HIF8Er . NAFAS 2 PMEA 7 Xl ik .

PyMem_Resize (p, TYPE, n)

YpyMem_Realloc () 2L, (HNFREK/MEIHFEES (n * sizeof (TYPE)) PFE. BE—A
ek TYPE* [HEE. TEREIRS, p REE— RN RIS, B AR AT R IR NUL L.

KE—A C I, p SO E IR WO p MRIIE, DABERTEAL IR R 5 R AT
void PyMem_Del (void *p)
SpyMem Free () A

BEAh, FRNTRFRAE T AR 4 T B A Python WA M, AYY K LIS HAY C APL B%. {Hi2 i
HE, B ENIFARELRILR Python AHY —BERIFRAME, HITEY FEBIRBETEA .

* PyMem_MALLOC (size)

e PyMem_ NEW (type, size)

¢ PyMem_ REALLOC (ptr, size)

e PyMem_RESIZE (ptr, type, size)
* PyMem_FREE (ptr)

¢ PyMem_ DEL (ptr)

11.5 RS B2E

PATBREER, P58 ANSIC ApifE, FHHHRE THERFFATIIAT R, W T Python 7 B AL N AT«

e M A w LN Ao S TR I ORI T A B R B, To YR SRR 243 B AR [ DY
A7) DR R D) Hb #4465 1 Python X 42

BN £ 2 il pymalloc N 4t 2.

Bl AEEX LR BN, AR 2 R i S 40 (GIL) .

void *PyObject_Malloc (size_tn)
& F R ABL 0Bt n AT IR Bl — A8 0] BT 20 BE N AZR) voidx EBUFRER, QAR oK 28 ) A& [m]

NULL,

TR AT AR [ — A kRR JE NULL $845F, BB T PyObject_Malloc (1) —#f. {HE2WNAF
AZVMEAT Ty XPA IR -
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void *PyObject_Calloc (size_t nelem, size_t elsize)

& T REE ABL B 3.7 maAe. J1TC nelem NIUER , BEDICRMIK/NA elsize N7, FFaR M1 [0 Fr 73 BLAY A
FPRY void» RS, ARIERAEMIMGR ] NULL, NAFSBAHIIRIE A

TR F AT A BRIR [ — N A NULL $84F, #UB A T PyObject_Calloc (1, 1) —Ff.
Added in version 3.5.

void *PyObject_Realloc (void *p, size_t n)

ﬁfﬂ"fﬁlﬁ ABL f p 3810 B AR NAEE N n 75 DABTIH AR /N e/ IMECR i, o AR ER
FAAE,

s #p* & NULL, NS THM pyobject_Malloc (n) ; QIR n %F 0, MINAEHA/NSBRE,
EARSHREL, &I HE NULL $54T .

MdE p & NULL , &F W E W22 il fpyobject_Malloc() . PyObject_Realloc ()
B{PyObject_Calloc () iR

W R KW, PyObject_Realloc () R[] NULL , p 158K IE 48 M) JGHT AT RIS A 206 5T

void PyObject_Free (void *p)

B FTRE ABL B p I W N F . p & A& Z ElH Pyobject _Malloc()
PyObject_Realloc () B{PyObject_Calloc () FriRIEIAFEEr. B, Z(fE PyObject_Free (p)
ZHIE SRS, RE AT hak .

W p J& NULL, IR A A E A &8 .

11.6 BENIAAIFESBEC2E

BN s -
e 2R PyMem_RawMalloc PyMem_Malloc ~ PyOb-
ject_Malloc
KA IR A "pymalloc" malloc pymalloc pymalloc
e bW Ak "pymalloc_debug malloc + debug pymalloc + de- pymalloc + de-
bug bug
%A pymalloc ) &fi "malloc" malloc malloc malloc
A
%A pymalloc 71X "malloc_debug" malloc + debug malloc +debug malloc + debug
8
-

£ FR: PYTHONMALLOC Mp3EAS B 11H1H .
malloc: 3kH CHrEER RS RS, CHRE: malloc (). calloc (). realloc() fil free ().,
pymalloc: pymalloc M G5B 2.
+ debug”: {75 Python 1 7458 3% 64918 4 F.
“Palr i 0N B Python Fy .

11.6.
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1.7 BEXLAFESEE

Added in version 3.4.

type PyMemAllocatorEx

TR WA B R 25 A . iS5 IR TR 51 7 B

1 =

void *ctx ERE NS EEA P L
T3

void* malloc (void *ctx, size_t size) AL — AR

void* calloc (void *ctx, size_t nelem, size_t SEE— IR A O B N AR

elsize)

void* realloc(void *ctx, void *ptr, size_t A EE—AS N AR b 8 = H R )

new_size)

void free (void *ctx, void *ptr) B~ 7R

FE 3.5 AR KA H: PyMemAllocator ZEHE AT N PyMemAl locat orEx HF T —/> calloc
FE

type PyMemAllocatorDomain
FAR T AR M2 2K . A
PYMEM_DOMAIN_RAW
BR%L
* PyMem RawMalloc ()
* PyMem RawRealloc ()
* PyMem RawCalloc ()
* PyMem RawFree ()
PYMEM_DOMAIN_MEM
PR%L
* PyMem Malloc(),
* PyMem Realloc()
* PyMem_Calloc ()
* PyMem Free()
PYMEM_DOMAIN_OBJ
PR%L
e PyObject_Malloc()
e PyObject_Realloc ()
e PyObject_Calloc/()
* PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

AREUSR S S A7 BRI P % -
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void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)
BCE R E A A7 BT -
MR ETAI, HR B AR B — R Al NULL 84T
XY PYMEM_DOMAIN_RAW 3, 7 Blaw A2 AR L4 B0 Blar B ARG GIL
X HARRE, DGR AUE LR LA Rl T AEAIE S GIL A R EREAS i 1 o

WARHTR LA AR T (N Z B ICE: ), AR T PyMem_SetupDebugHooks () BRHTEH
oy Beas b R T

HiEZRPyPreConfig.allocator MPreinitialize Python with PyPreConfig.

WHe. pyMem SetAllocator () EDNTFEH:

e N[PA\fEPy Prelnitialize () ZJGPy_InitializeFromConfig () Z HIEHBRZLEEH
SE SCRYNAE IS LT o %) T BT 2628 14 J0 IO B 1 S B DASN A AR A A FR A (31140 Raw
Domain f YR/ BigR FEAREA GIL WS IL TR ) o TS PR X B2 23 37 Sk TN .

* WIRAE Python BSE AL J5 (RIPy_InitializeFromConfig () BMZIG) BRM
I 7 o3 He as must 25600 A YL ds . FFEUA 7 Fo a2 o AT B HoAb A B a8 2 A
ZXFE

AE 312 JRA R AAR T FIrA 73 L ae iR s 0 2 AR 24
void PyMem_SetupDebugHooks (void)
WE Python 1 74 B2 25 043K 4T ARSI N FESE 1%

11.8 Python A& & Ec2EadifiX$9F

214 Python FEERAER, TG, PyMem_SetupDebugHooks () PREAEPython TR4145 1% B9 1, PATE Python
WA il i B 7 AR I N FE 4 iR

PYTHONMALLOC ¥f 3 4% & W[ 4§ H T 7€ A & 17 82 X N 4 3% 19 Python I %42 % W i ¥ F (5 4n:
PYTHONMALLOC=debug),

PyMem_SetupDebugHooks () HRERI#E T T PyMem_SetAllocator () Z )Gk BT .

88 B B RE IR . W] A B 7 AT X A B AR A BE A N AR B BT 4 B A Y 0xCD
(PYMEM_CLEANBYTE ) JH %, BN FT 0xdD (PYMEM_DEADBYTE ) JH#E. NAEMEETET
5 0xFD (PYMEM_FORBIDDENBYTE ) [ “ZEIRF245" AR, XEFY AN KRR GyEM L, 7755
£8¢ ASCIL 45

BATH R A
o RXE APT (i . Bl : Akt pyMem _Malloc () SrBERINAESAR Pyobject _Free ().
o Kl b DORIGACERIME A (ZH X T i) .
o g RZ IR ERNEA (Z X ).

o K M 4 8§ fApPyMEM DOMAIN_OBJ (Ul: PyObject_Malloc()) FIPYMEM_DOMAIN_MEM (I
PyMem_Malloc ()) )5 Eeas A& A A GIL.

TEH SR, BT tracemalloc BB NAFHRBE IO E . HA Y tracemalloc IEFEIBES
Python WTFA AL, Ff HNAFHRBHBERRS, 7 2 EomH.
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ik S=sizeof (size_t). #f 2*S ANFIHUIMEIENPE KK N FHESRIA . WA RS,
Hor p AR 25 malloc 52510 realloc 1R EUITR [BIAGHINE (p[1:3] FRM * (p+1) ZMIFIEE] * (p+7)
ZEM A B s RN RS SIS Python Y1 R @AFR) -

pl-2*s:-S]
I PT BRI AT X size_t, N RimT (5 THENAEREAEH ) .
pl-s]

APIARIEAF (ASCIL“F4F)
e 'v' FIRPYMEM DOMAIN_RAW,
e 'm' FIRPYMEM DOMAIN_MEM,
e 'o' FIRPYMEM DOMAIN_OBJ,

p[-S+1:0]
PYMEM_FORBIDDENBYTE (¥4 . H T3k NEME AT

pl[0:N]
FrERI A, 1 PYMEM_CLEANBYTE W REIAIE S, TR RO NAFR S« 2478 1] realloc
Z R R FORA KR B A, BN I 5 e Bl PYMEM_CLEANBYTE RIEFE. 41 H]
free Z SRR, XLEF52 )] PYMEM_DEADBYTE SR H 5, DARHRN RN AAE I T . 249
realloc 2 K[ pREICI T 3K BN PIAFERIS), 2420 IHF 1543 il PYMEM_DEADBYTE JHIH 7t

PIN:N+S]
PYMEM_FORBIDDENBYTE [ EI4<. H THifAB RS AFILZE .

pIN+S:N+2*S]
{024 % T PYMEM_DEBUG_SERIALNO ZEHf & (ERIAEOL FRAE L) .

— PN, AERUE ) malloc 5% realloc 72 21 pREIN R 22638 1. KimJ P size_t. QIR ERIE]
T BRI, IS SR T — MR AR T B RAE N UGB TR E PN, AGZ R
B IRAIBE] . obmalloc.c H1 ) ##S pR £L bumpserialno() s ME— 2> B3 745 1Y AL, BRI EARTAT
AT A HI I B A ) P IR

— realloc 2 2K5f, free 2 S bK< Jeka A5 Wi ) PYMEM_FORBIDDENBYTE “FAT @ R 52 4F . QAR EA 18
WA T, WSS 5 A sderr, 3 FLET 5l Py_FatalError() 1 1k 53— e B 2k et 2
] SERRAEIRAG AR sl P P 5 . SURRED AT 8 A o, (AR
7 flE £ ¥ 0 56 4 B0 7 PYMEM_DEADBYTE (0% CUREMCI 19 47864 ) 3% PYMEM_CLEANBYTE
CRERE TR S A B

TE 3.6 A K AAE W PyMem_SetupDebugHooks () MEXILAE W RELE A FH & /AR X 412219 Python | T.4E.
2R AR, W T IES T tracemalloc IR C A EC AR BIE S . Wl FBlEL S
FEPYMEM_DOMATIN_OBJ FIPYMEM _DOMAIN_MEM Y& 38k 7 BR Bk 8 F A 2 2 535G GIL,

IE 3.8 JRAR K A AT A7 #E s, 0xCB (PYMEM_CLEANBYTE), 0xDB (PYMEM_DEADBYTE) # OxFB
(PYMEM_FORBIDDENBYTE) &L #% 0xCD . 0xDD Hl 0xFD AL A H 55 Windows CRT i malloc () #l
free () MFEKIMHE.
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11.9 pymalloc 4}fig 28

Python 5 — AR A A EIIG /NG UNTEEET 512 5797) 64T TR pymalloc 4y iies . EH 40
“arena” [NIFIRGT, AE 32 (76 LYREE R/ R 256 KiB, 7 64 (-G LRI K/ T MiB. KT

512 FATEE, BB hPyMem RawMalloc () fMlPyMem_RawRealloc ().

pymalloc JEPYMEM _DOMATIN_MEM  (f 40 PyMem_Malloc()) HMPYMEM DOMAIN_OBJ (ffl #I:
PyObject_Malloc ()) A mE,

arena it ai (it FH DA R %K

e Windows [ VirtualAlloc () fl VirtualFree (),

¢ mmap () Fl munmap (), AT HE,
o LN, malloc () #l free() .

2Rk Python L T --without-pymalloc P, B4 Etﬁ‘@ﬂ%%%ﬂﬁ*"‘)ﬂ 7] PATE 32 17 B A
PYTHONMALLOC® (#l##: ° PYTHONMALLOC=malloc' ) FFEASRSEEHE.

11.9.1 H%F X pymalloc Arena 5 fg 2§

Added in version 3.4.

type PyObjectArenaAllocator

AR —A> arena /3 FCgR ISR . IXNEEEE = A

13 gE
void *ctx ?Fjﬂ%Q/l\é%ﬁfg/\%)ﬂ}ﬂt—Fi
void* alloc (void *ctx, size_t size) AyEE—H size T PX3E,

void free(void *ctx, void *ptr, size_t size) BEH—3Xink

void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
ARHL arena 7 HLdE

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)
TCE arena 7ML

11.10 tracemalloc C API

Added in version 3.7.

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
TE tracemalloc R HR IR EE—NE A HC A AT
SRR 0, HERIR ] -1 ek B NAF R PRATER ER S B . MRS T tracemalloc JUJi [n] —
AR AR O R, B AT R A

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)

1E tracemalloc S BUHIRER— DR NS WER ARSI AR BER B WA A TAT AT 454
N5 tracemalloc #EEEF MR [E] -2, LR [E] O,
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11.11 f5]5

PATR IR F it ANTTHR G, 2 E S PAGE VO G X ad aid i 55— e AR M Python b 7L iY:

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;

5 P T i) 28 o AR 4 A ] AR

PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/0 */

if (buf == NULL)
return PyErr_NoMemory () ;
/* ...Do some I/O operation involving buf... */

res = PyBytes_FromString (buf) ;
PyMem_Del (buf); /* allocated with PyMem New */
return res;

THEEAE LA LA R G, Geoh X Bl I s TAH SR A e ORI . L b, X e i N7
WA ARV A APLIR , DATE BERHE & AN TR 2 B (4 AU 0ol 22 foefik . DA S AU P s e S pii Ak e,
—RICH fatal EREIRET PIREA R e EBRAERA R 2 Blds .

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 () */

B 70 T Ab POk B Python M i JF 4 4 A7 B 1 BK £, Python ) X} R ik idpyobject New,
PyObject_NewVar MlPyObject_Del () #4770 BLAREL .

X EERFAEAT KANAAE C v SCRISE BB R AR —F h b
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R

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: BAGFIR . BT EUE ABL JIERERARIIA T T RAIA L H TN 4 op. 3R B AR
XGe. MR type BIZAT R Z: SIRPASIRAGIAS , WPRF HAS I 4G 0 23 WA R EEH o X G HoAth 7~

BN -

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)
BeMh: e 3IR . & TRUE ABL ERZIREMPyObject _Init () —F, I HEWIIRILAE R/
FHKEE R .

PyObject_New (TYPE, typeobj)
i/ C 4544288 TYPE Fl Python ZRAUXT4 typeobj (PyTypeObject *) 43fl—H7HY Python X4, f K
TE% Python Xt A5k b e U BN 20 ik . N R A o g e—5 1 (RIS T 5k
K1) WA REIX R tp_basicsize FEIE .

PyObject_NewVar (TYPE, typeobj, size)
1i ] C 4514924 TYPE Fil Python JERUXI G2 typeobj (Py TypeObject *) 4l — 4 Y Python X5 . RAE %%
Python %} G453k b g LI FBONSEHIAG AL . Do FCH INAE SRVE TYPE S5A 1N typeobj (W tp_itemsize
FBT S Y size (Py_ssize_t) A7 Bre RO S BUR TCLH AR REAS 1A 35 I 1 8 /NI RER OK
YARA o 57 B A B A R A TE S 5C Hh aT Bl AR A B VR, X8R T A B
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void PyObject_Del (void *op)

Bl i pyobject_New B PyObject_NewVar ZBLfh— X G0 AT . 10 FAE X Gl 2B
R EM tp_dealloc AFRESSIHM . FEMCEH 2 JG1Z %t 42 b i) 7 BOAS B 0 1) R A SR i IN TR E AN
2 — AR Python Xf4: .

PyObject _Py_NoneStruct
XARGRRME None —HER Python XF 4. BAILAE Py_None LI, RN EN 8 iz 155 .
S

PyModule_ Create ()

IYECN A B AR

12.2 ARAMRERHF

KA AR R T T S Python X REA . X — 5l T X LER 25 (AR E A TR 8 1 v

12.21 EARMRERINE

JIr A 19 Python X 5 e 80 & 72 X0 R B N AF KR B IT IR oy L 2 b By 7 B X 287 Be i pyobject
Mpyvarobject JEMMRERIR, MM, XERA R h— LR ook g Ry, BT B 1 B ) 4 1
P T4 HoAth Python XF 4 o I 2 W] AFE S | A it R 483
type PyObject
B T2 APL (U A R & 422 ABL.) PR X GRAVER R HRAI YR . k2 — I & T Python
FERTRBYHEE AR RAKAL PR F5 R (5 BB AL. Fe—E R “%A7" g, & REsXR5
FTTEORE [0k W RS R FRET . A T AR R L W pyob ject , {HAE~4E1H Python X4
HITEETHAR AT AR Pyobject*o XU DT RL A L (] Py_REFCNT MlPy_TYPE JK5E K-

type PyVarObject

BT 2R APL (AU 2 M R B T482 ABL) X2 MU T ob_size FEPyObject ¥, BAL
T HARLE KAEFICHX S . HEBH AR ZHEFE Python/C APT o Bl . X B 53 (1) 17 ) A0 250 388 o
PPy _REFCNT, Py_TYPE flPy_SIZE %EHR5E M.

PyObject_HEAD
e —MERE B TC AT AL KBRS G5B U i I A% . PyObject_HEAD E 4 i h:

[PyObject ob_base; ]

B TPy Object HySCH.
PyObject_VAR_HEAD
A P A L LA A5 KSR XH QAT 9% . PyObject VAR _HEAD 7454 T H:

[PyVarObject ob_base; J

Z W FHPyVarobject B4,

int Py_ Is (PyObject *x, PyObject *y)
BT AEE ABL B 3.10 pae. I x 2754 y X4, 5 Python iy x is y M.
Added in version 3.10.
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int Py_IsNone (PyObject *x)
B FHEE ABL B 3.10 e, HK— X5 @0 None §iff, 5 Python Ffi) x is None #f[d].
Added in version 3.10.
int Py_IsTrue (PyObject *X)
& T HE ABL & 3.10 pre. JHA— XGRS True B0, 5 Python Hi) x is True M[d.
Added in version 3.10.
int Py_IsFalse (PyObject ¥x)
& T HE ABL B 3.10 pase. MH—PXZ02 Mk False Hifjl, 5 Python 1) x is False M[A.
Added in version 3.10.
PyTypeObject *Py_TYPE (PyObject *0)
AR Python Xf 42 o (2R,
iR [B]l—~~borrowed reference.,
Py _SET_TYPE () MECRBE—IRFARAL,
T 3L RA K AR T Py TYPE () B — RS R AL EZREUAR const PyObject™,
int Py_IS_TYPE (PyObject *o, PyTypeObject *type)
RIS R 0 IZEALH type WIR[PIAEFAH. HMREIE, T Py_TYPE (o) == type.
Added in version 3.9.
void Py_SET_TYPE (PyObject *o, PyTypeObject *type)
FEXTR o HIZRELBN type.
Added in version 3.9.
Py_ssize_t Py_SIZE (PyVarObject *0)
FREX Python X§ 42 o I K/N.
Py _SET_SIZE () BEORBE IR,
e 311 A K AZT: py STZE() BB — P HNEFSREAL. BSEUAHER const

PyVarObject*,
void Py_SET_SIZE (PyVarObject *o, Py_ssize_t size)
FERR 0 W R/NBH size.
Added in version 3.9.
PyObject_HEAD_INIT (type)
X — N AH Pyob ject KAY RHIAMLIERI R . REY R

_PyObject_EXTRA_INIT
1, type,

PyVarObject HEAD_INIT (type, size)
NN Py varobject KRB RVIMGIIEN 22, f¥kob_size FBt. RREV RM:

_PyObject_EXTRA_INIT
1, type, size,
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12.2.2 e RHFTE

type PyCFunction
B FHaE ABL HTFHE C o sE B K £ %4 Python w3 FH XF S 1) s AR AL, % 8 BU W) R B 2 W 4
PyObject* JEZHR Al — X FERE. WIHREME N NULL, WPRFSEE— 75 . iR A N NuLL,
R [MME R B AR 28 Python HH B2 B2 A BRBUTI R [PIE . BLER BT [0l — 51 H

BRI -

PyObject *PyCFunction (PyObject *self,
PyObject *args);

type PyCFunctionWithKeywords
& T FasE ABL FITHE C sl G METH_VARARGS | METH_KEYWORDS %54 1¥) Python 7] U i X4 1)
PBRARAL. RIS

PyObject *PyCFunctionWithKeywords (PyObject *self,
PyObject *args,
PyObject *kwargs);

type _PyCFunctionFast
HTHE C h S B METH _FASTCALL 25441 Python R XTI BRECEAL . BRI 240 0

PyObject *_PyCFunctionFast (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs);

type _PyCFunctionFastWithKeywords

FF7E C WSzl B4 METH_FASTCALL | METH_KEYWORDS %54 () Python T I %t 42 i AR A . iR
BN

PyObject *_PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames);

type PyCMethod
HTAE C sl G METH_METHOD | METH_FASTCALL | METH_KEYWORDS %544 1) Python 7] J# F %
SR, R4 R

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

Added in version 3.9.
type PyMethodDef
B THUE ABL (@3 AAR) - T HA— N RRBW AR SR . R A A5 B
const char *ml_name
TIERIAA TR -
PyCFunction m1_meth
i1 Cih 5 LIRS .
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intml_flags
] I 224 G ey S P AR A
const char *m1_doc
T8 ) SR FAFER I NS -

ml_meth sg—> C REFRH . ZRET AN AR KA, (HEANTR S 2IRIE Pyobject . UHRZ K EL
RNI@TPyCrunction, WL EORTE I ER P IAT . REPycrunction ¥ —DSHUE SN
PyObject*, {HZIERFLIMA self MEMFE C RABRFEIL.
ml_flags FEUETT AL A FHURIO RSB 5 0hFem— AV BBk g A
T BB 4 R i 28
METH_VARARGS

XA R RG], AR RACh PyCFunction. ZBREIEZ W PyObject* (H. HB—=

MTIIERY self X5 XML, BRSBTS (Eilitnsah args) —MURITA

RTINS BESEE RN PyArg_ParseTuple () BPyArg_UnpackTuple () FALPHR.
METH_KEYWORDS

HRE T 1] 5l i A T S SE B9 414 METH_VARARGS | METH_KEYWORDS, METH_FASTCALL |
METH_KEYWORDS FMIMETH_METHOD | METH _FASTCALL | METH_KEYWORDS,

METH_VARARGS | METH_KEYWORDS
WA X SRR I T W W PyCFunctionWithKeywords 288, % KL 2 = S self, args,
kwargs Frft kwargs J&— M & A FA8 FE 20N F Bl 3 QiSRS B E S HUN AT Ak NULL, X4
s RN PyArg ParseTupleAndKeywords () FALTREEY.

METH_FASTCALL
PR BB SR B SR XA R AN _PyCFrunctionFast. Hi— BN self , H A
& 2MFERSEN Pyobject* HAUKMBATE = MES RS R (BAEKE).
Added in version 3.7.
16 3.10 A K A48 9 METH_FASTCALL MUTE2 122 ABI Hy—TH4%

METH FASTCALL | METH _KEYWORDS
METH _FASTCALL IN¥ Bt T X #F S8, BHEHEAE N PyCFunctionFastWithKeywords [
Tike KEEFSENEE T G vecorcall 130 AT . IBFAERIMAEEIUAS Pyobject* B4k, B
R MEXBT SR (BRI TR BT, sEE IR XN R Pk NULL, 8
FSRMEAAE args B, TEMESEZ )G .

Added in version 3.7.

METH_METHOD
H e 5 HAbERR &8 fl: METH_METHOD | METH_FASTCALL | METH_KEYWORDS

METH_METHOD | METH_FASTCALL | METH_KEYWORDS
METH_FASTCALL | METH_KEYWORDS W4 e Hr & XX &, WO &N EmZE. & X2
PAJE Py_TYPE (self) M,

ZH AN PyCMethod 288 5¥F self ZJGHINT defining_class % METH_FASTCALL
| METH_KEYWORDS —F¥f.

Added in version 3.9.

METH_NOARGS
W HRE I METH _NOARGS JEFRFH T BB A LS LR RERTE L TS BAwm
HPyCrunction ZEA, H—NESEE AN self IIFHA XS R LG5 .
DR —ANE SRS A NULL,

LB 2 MES . MTE - NESASHMM, Py _UNUSED B] DARE H KRB 4 ae it .
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METH_O

HA =B RSB I kv il I METH_O ARSI, AR WA PyArg_ParseTuple () IF
fify rom 4. ENMERR N PyCrunction, WA self 2, AR MBEE Pyobject* 1
%.

XA AR SR A IR A T @ AL & 2R A R IR IS0 . BT H THERIH b e SRR

o XTAEMEE kX iz R g Hh—14.

METH_CLASS
ZH R Z BB RMA R ERPLGERNE—DIES. BT £, BUTHH
classmethod () P ERETEIERIZEH.

METH_STATIC
%R NULL A @R EFIENE NS, B2l TaE #2455, BUTMHEH
staticmethod () WEREIEIEATEER.

T— A EERITE R BRI RN R EA M I ER R I — 1 L.

METH_COEXIST
B ERFR B AR A 1Y L. WA METH_COEXIST , BRINFFBkE R e . TR A6
WAL BRI, BIAN S TFAE sq_contains FELIRS, RfAl—A44°8 __contains__ ()
1) 2 206 Ty ¥ B L i 27 44 () AH . PyCFunction. 4128 i SC T I fERR , PyCFunction K545 fil 28 DA X
%g%%ﬁﬁ S SREALHAE . RAX PyCFunction R HIAH LT3 288 28 %5 G2 1 5 R LAk i A 2 AR

FEhAY .

PyObject *PyCMethod_New (PyMethodDef *ml, PyObject *self, PyObject *module, PyTypeObject *cls)

BEME: #Fey 5l R . B THE ABL B 3.9 i, B ml ¥-kj—A> Python callable 314 . i J5 U WitfalR: ml
H A K Teallable. 8%, ml SW0E X — D ESAE & .

self FSFHAE SR IHEN m1->ml_meth o C pRELHY self ZHE A self A[PAN NULL,

callable ) __module__ J&M: W] AL & 1Y module ZHIKVLE . module [ 2h—1> Python FFAFH:
A R BB Fr. AR, AN None s NULL,

S
function._ module_

cls K9 h C BRELH defining_class Z505 A THRAE ml->ml_flags R T METH _METHOD
ML E %S .

Added in version 3.9.
PyObject *PyCFunction_NewEx (PyMethodDef *ml, PyObject *self, PyObject *module)

BEME: #Fey3l 8. BT EE ABL Z4)TF PyCMethod_New (ml, self, module, NULL).
PyObject *PyCFunction_New (PyMethodDef *ml, PyObject *self)

BEME: #ag8 . BT FaE ABL § 3.4 gL, %4 T PyCMethod_New (ml, self, NULL, NULL),

12.2.3 ipiaf REEBRHE

type PyMemberDef

B TRE ABL (QA45PT A R ) - RIS C G5B B 2R B R MR S5 R . 7EE ORI, 2T
HIX S5 4 U DA NULL 25 R B e £ p_membe rs R

o i~ B S T
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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
JSATE S B ) 0 SR A5 AR 1A v I (67 B ) A Sl R ) (A% 3
int flags
FEAWMEA R AT, RGBS E TG .
const char *doc
SCRYFAFER, BB A EFAFR N YRS, BRI @, BERMPyDoc STR K
TE SLHY o
BUWER T (M rlags Ky 0 W), WG RN ARVFEERME AV . Py READONLY JARZFRIR H %
ik, FLEKAL NPy T STRING, f&a&ERPy READONLY, WGPy T OBJECT EX (PAJKIEZ
W T_OBJIECT) Ji b Al DABHER -

PR LA (fFH Py Type_FromSpec () SiZEMBIREAIE) , PyMemberDef HJREAL & FRIR G
"_vectorcalloffset_ "MWEN, 5B E PN tp_vectorcall_ offset FHIN. BEAILH
] Py_T_PYSSIZET fl Py_READONLY & X, flun:

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 W W ¥ Etp dictoffset HMtp _weaklistoffset ® {fi f "__dictoffset_ "
Ml "_weaklistoffset__ " J{ fa #F 17 K BL M & X, H 3 2 & Wy EEF K
APy TPFLAGS MANAGED DICT MIPy TPFLAGS MANAGED WEAKREF,

e 312 AN B AR PyMemberDef YHUGZR] ] . EZ HIRA T, BEEMHE "st ructmember . h",
PyObject *PyMember_GetOne (const char *obj_addr, struct PyMemberDef *m)
J& T FaE ABL 3REUE T bk Get an attribute belonging to the object at address obj_addr HIXTZRIHEATE
Mo ZEMEE DL PyMemberDef m AN . H4%E R [ NULL,
TE 312 AR K AEASTE: PyMember_GetOne ¥ 5 2R AEZ B , BEETALE "structmember.
h " o
int PyMember_SetOne (char *obj_addr, struct PyMemberDef *m, PyObject *0)
& T RE ABL K@ T 0T ik obj_addr X0 JE TR E BN S 0. ERE N B H PyMemberDef
m FEIR . IR E] O 177 2 W H 3 [m] £

e 312 UK K AAS T : PyMember_SetOne ¥ M 27 H EZ BiA Y, BFHEAE "structmember .
h“ o
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R G EAR

PAF AR Al 9 T PyMemberDef . flags:
Py_READONLY
AHE A
Py_AUDIT READ
FERZ Bl % tH—A~ object .__getattr__ HilHH{f.
Py_RELATIVE_OFFSET
8 eytiemberbet o ot RATIKA FAEIMURII I, WARKH pyobsect 1
.
HEere i iiibasicsize QI#RINYEHEPY_tp_members # (i WA EE . BIEMFEN T2
SRR .
XA AR L BEFEPy Type_Slot Wi . FER A @ [F) 15 ¥ t p_members [, Python £k
$pyMemberDef. of fset AN T PyObject MK MIRE & .

JE 3.10 A KA AR TE: it #include "structmember.h" $#2{i£1) RESTRICTED, READ_RESTRICTED
Hl WRITE_RESTRICTED % & #% 7 . READ_RESTRICTED fl RESTRICTED % [i] T'Py_AUDIT READ;
WRITE_RESTRICTED NYEAEfafEH .

TE 3.12 fRAS KA AR T READONLY ZEH H44 N Py READONLY, PY_AUDIT_READ ZZW W4 N Py_ Wi, ¥
APFIAERHE AT ] o AEZ HIIRAS T, XL FRTFE #include "structmember.h". %L ICAFIIAT]
FFERAE T FA 24K

R RRE
pyMemberDef . type W PAJE T 544 F C RBUFN VA2 — . 7E Python FHj AL, B9
XFRZ ) Python 2878, 24 A Python BB AT, "ECRFHFERIN] C 2680, W TCIREEH, W5k — A Rmm

TypeError B ValueError,

BrRARFRC A (D), MNIAREM del 8 delattr () MHERAK AN 20E SCAYJE .
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B C k8 Python 7Y

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 (5503 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

12.2. ARMREWIE
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(%): A5 UTFS 4ty C E478 . il Py_T_STRING Wiy C FnEe— a5t A
Py_T_STRING_INPLACE B4 B IR S5 fk d,

) KA 1 B4 ER . HE232 ASCI 4.
(RO): FE/RPy_READONLY,
(D): WA, FEXFg T 55 SN NULL,. 338 NULL #8414 5] % AttributeError,

Added in version 3.12: ¥ Z R RAS T, X2 #include "structmember.h" ML HIEZL A
W Py_ A (BN T_INT). SKSCHABA T S X L IHA PR, PAK A gk 78 H py e :

T_OBJECT

5 py_T_OBJECT_EX 2], {H NULL &4i544ily None, 3XKH{E Python fip=r:4 N2 4T MR
% JE S b b 2R Hk Bk None.,

T_NONE
M E-f None., W5 Py READONLY —&{fif{ .

E MZERES IR B 2%

type PyGetSetDef

B FRaE ABL (B3 ARR) . H T & LET AR W B AE B/ X0 U5 M i 5 M k. i 2
[ PyTypeObject.tp_getset flfHH#IA.

const char *name
JE 2R
gelter get
M RBUB MR C K%L
setter set
AR T B E B R IR MR C BB Anh NULL, DR R R .
const char *doe
A RA SR AT
void *closure
ALY BRI EE, O getter R setter SR AIAH .
typedef PyObject *(*getter)(PyObject*, void*)
B THaE ABL get pREHEZ —A> PyObject* JBEZ (M BLAYSEHI) FI— A P &s 58 51 ORIk
closure):
BV 2SR I IR ] —S B | BT 2 O 3 1] NULL 45 57
typedef int (*setter)(PyObject*, PyObject*, void*)
& T HaE ABL set BREUHEZPIA Pyobject* B2 (MR AY LB A BB B R (E) Fl— D & a4t
(FHBEH) closure):
ST TR P S MR R 55— A 2724 NULL. NI RERIE O sfe e ORIl — 1 3 5
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12.3 HBIHR

Python XF 5 ARG s L 21— N IR th Ve SO SR SE 1A PyTypeobject Gk, FERIXFGnI A
AT PyObject_* B PyType_* BEORALIL, (HIFREZHERLEL Python [ AP ORI AR TG . 1%
YEXF SRR GAT B, T A E T RS A B AT AT SE R 28 2 A 3 A SRR AR T
GRZBARMELRTIM L, KRR XA KA R AR QAP TRRRIE, K C Rtk
TREE, B SBL TRBINRER —/ N . ATTRTRAI A RIS R T B X B IR E IS
H BRI A T A

BT NIRRT NIRRT Py Typeobiect M SCRIURIARIHI T

12.3.1 BRESE

"tp_ A"

PyTypeObject #g" > ! Type FER T ik B =
’§‘Page 258,2
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 (FiER) %
tp_repr reprfunc _repr__ X X X
tp_as_number PyNumberMethods * FriktE (FiER) %
tp_as_sequence PySequenceMethods * T ikt (Fikik) %
tp_as_mapping PyMappingMethods * T ikt (FiER) %
tp_hash hashfunc _ _hash__ X G
tp_call ternaryfunc _call__ X X
tp_str reprfunc _str 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 ,_ne , 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__ ?
ZaNn
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FI1-EER
PyTypeObject fg&Faee 258 1 Type ST By NA ks =
2’
CTDI

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 ?
tp_new newfunc _ New__ X X ?
tp_free freefunc X X ?
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
tp_vectorcall vectorcallfunc

[tp_watched] unsigned char
FHERE (FHiE)

FiErE Type R i

am_await unaryfunc __await__

am_aiter unaryfunc __aiter__

am_anext unaryfunc __anext__

am_send sendfunc

gTn

U0 e hrE A oR (kL) B,
<> REGF WA FRERIIR I 1A NULL 90002 K .
[1: F5 465 P B R AL IS A o
<2R> (TENTIZ) FRrnTF B2 Wi (& NULL).

51

”Q”: {F PyBaseObject_Type X%
YT fEpyType Type iR
YD BRI (ISR Al i85 NULL)

X - PyType_Ready sets this value if it is NULL
~ — PyType_Ready always sets this value (it should be NULL)
? — PyType_Ready may set this value depending on other slots

Also see the inheritance column ("I").
991”: é[*_/‘%
X - 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
- it's complicated; see the slot's description

R, A TR R R A R A SR Y -

o°

Q)
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F2-ELEW
Bk Type IR TT IR
nb_add binaryfunc _add__ __radd__
nb_inplace_add binaryfunc _ dadd__
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 __pow__ _ rpow__
nb_inplace_power ternaryfunc _ipow_
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
nb_inplace_rshift binaryfunc __irshift__
nb_and binaryfunc _and___ rand
nb_inplace_and binaryfunc _dand__
nb_xor binaryfunc __XOr__ _ IrXor__
nb_inplace_xor binaryfunc __ixor__
nb_or binaryfunc _or__ _ ror__
nb_inplace_or binaryfunc __jor__
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__
sqg_concat binaryfunc _add__
sq_repeat ssizeargfunc _ mul__
sq_item ssizeargfunc __getitem__
sqg_ass_item ssizeobjargproc __setitem___
__delitem__
ZRNA
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A A
FiErE Type FER T i
sqg_contains objobjproc __contains__
sqg_inplace_concat binaryfunc __dadd__
sq_inplace_repeat ssizeargfunc __imul__
bf _getbuffer getbufferproc()
bf releasebuffer releasebufferproc ()
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& typedef
typedef SHHER IR [E] K5
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 *
12.3. EBHR 261
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WEREE K tpedef PHEZTEAFELE

12.3.2 PyTypeObject 5 X

PyTypeObject BZ5HE XA PATE Include/object .h iR E|. KT HHESH, AR THPRE X:

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;

&)
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(B LE10)
/* Iterators */
getiterfunc tp_iter;
iternextfunc tp_iternext;

/* 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 #&{iL

R G EEMRY R T Pyvarobject G5k, ob_size FEHTEHASZA (M type_new () B, #H#
i class iR H ) . HHERE Py Type_Type (JURA) SWllRfbcp_itemsize, XEMETIISEM] (HI2EHL
X14) LA ob_size FE.
Py_ssize_t PyObject .ob_refcnt
B FiaoE ABL 3@ RADS R I5 | HIT4L, B PyObject HEAD_INIT ZEHIMHHN 1. HHEENT# 5
oieeg KA Z, BRI (Hob_type FRINERBNS) AT AGIH. (HXFT 2045 5By
KA L, LB SHatASI .
Aok :
FRAURNGRA I T B
PyTypeObject *PyOb ject .ob_type
% T FE ABL X2 2RI A MG vii g e, B % PyObject _HEAD_INIT IS EURMW]
Iafe, BRE BN R 2 sPyType_Type o AJJERN T HshZST A Y @A 2 /D4F Windows 7]
M, eSS 2 — A HEwiatb. ki B FI %1% NULL 43 % PyObject _HEAD_INIT
I HAERER ] 45 Ak R O 4 B3 L ADAT AT 45/ E 2 BRI AR X A B . LU S XA ) -
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[Foo_Type.ob_type = &PyType_Type;

1

K AN BB R L 2 B SE . PyType_Ready () &xfifrob type s~ NULL, WNAE,
MG HA IR M2 ob_type FBE. WHZFBENIEBEN Py Type_Ready () RS E .,

MoK :
BT Bl R AAK

PyObject *PyObject ._ob_next

PyObject *PyOb ject . _ob_prev

X AU E LT % Py_TRACE_REFS W 724 (2 ¥ configure —-with-trace-refs
option).

i PyObject_HEAD_INIT ZEMATCHENIMIIAIL N NULL o X T# 4 5 fadrd 2, XD FERIAA N
NULL . XfFah Ao Beag st %, XN FBON TR S0 20 FAra TEsh v 2 ng M sEg 4.

CATAT T4 R AR H . H A0 i8R svs.getobiects () MsK, FERE T IR
PYTHONDUMPREFS Hif, $TEIEFTEA BRI IRIIN 4 .

Mok :
X FBARHTRBLK,

12.3.4 PyVarObject &{it

Py_ssize_ t PyVarObject .ob_size

B THE ABL W85 pbeay N AT %, ENIRWIIRIN 0. XT oA omay k8 %, SFBEA
TR I N F 25 3o

Aok :
TREAGR I T B

12.3.5 PyTypeObject #&

BEMRELLAA — /N IR YOR X R . WPy Type_Ready () W LATEFEIH A NULL I 5 & —METB
LIRS —A “BRIN N . (W EAE PyBaseObject_Type MPyType Type FREWIHTEL FEER F
W ERIAE.)

const char *PyTypeObject .tp_name

TR AL E A TR A NUL &5 B2 e a5t . ST a4 R A i 2838, %74 e Y R
ey, FHE-—NAY, AEHMEREAPR; XTHERE, B 2R A. R
TR ALY 4 44 RSB ) 4 44 1 —3 20 BIAN, HEA) P 19740 O PRt M g LI h T
IR 2 B tp_name WIIRILAR "P.Q. M. T",

KT A5 o fioe KA 5, XN BIAFR, MERAFRRFAEN ' __module_ " #I(E R A HRAAAE
FAF

KT s feey R AT %, p_name FENV MW G DT SR EUS Z BT I AR TR R
__module__ BN, MH/G—" a5 2 GHIAE NS AI/EN __name_ JEMVIN
WRAAE ST, WEEAtp_name FEXHEN __name_ J@YEVFIAI, 1l __module_ JEMENIRFZK
EXH (A ik &, W ESCrR) o X R EVRIYSEALR T VL AT pickle. LAk,
pydoc Al A SORY FR LR 281 % 2R A,

BT BN N NULL, ‘EfPyTypeObject () PME—RMHT B (B TWTERI tp_itemsize PASL),

264
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Aok :
TRBUAYR M F B

Py_ssize_t PyTypeObject .tp_basicsize

Py _ssize_t PyTypeObject.tp_itemsize
AL 33k e BT DA i RSB DA R BRI RN
FAEW R BAT [ E RIESLPIR R Hep itemsize FEONE; HA AN K SLH ) J A8
Htp itemsize FERANEF. XT BARERKELGRIEE, Fra Lo m) RANEHTE, B ARR/N
Htp basicsize 5.
XFFRA AR EESLBIR 2RAL, LB —Aob_size FE, SEBIR/INHtp basicsize I EN
Febhtp_itemsize, HH NZWRE “KE”. NREEFEAETELGIN ob_size FEH. HAAH
Gh: ZEBIRUL, BB iR ob_size RFTRHEL, NIEX 2 abs (ob_size) . MAh, FE5L
Bt R e ob_s1ze FEOANEIRE LG 2 P A2 K R (BUan, 5 FRAUR 450 (AR [ & 4K B
S, AHX e B A & — AR LW ob_size FE).

AR /IMIFEH ZEPyObject _HEAD B PyObject_VAR_HEAD (DAFF 75 B SCBI 45 M0 1 72 M ifE)
HH ) SE ) ) B, WRAFAE _ob_prev Fl_ob_next FELNINFHI N A F5 X 7 B, X E I E
Htp_basicsize REWIGRAL A B ME— IE B 7 2 e H T R W SE B 7 R 4548 L sizeof HAE
5o HARK/INAAFE GC ARk KN,

FFXF RV : WA R A H TR ER SRR FF, MWl cp basicsize PEAT. Fla: &

WA KRS T — double B4, tp_itemsize & sizeof (double), F&)F A T
fftp_basicsize j& sizeof (double) FAfFEL (RIXZ double E{’JX‘J‘}?%?)

XHFATA AT P AR K SR A, %7 BNl ol NULL,

ok :

X LB BORs TR gk R, AR BEEAR R — AN EEWep_itemsize, HATE TR EH

Frep_itemsize WEAANFMIFBMEEHERALAEN ORI X B TIZEARLRN HAASLH).
destructor PyTypeObject .tp_dealloc

i ﬁ%%*ﬁ*’]@ﬁé’ﬁaﬁ B AR PRIE 2B ) SE B G A SRR (B BB 4 None fll E1lipsis
HBKE) , A5 MDAZ0 E XA BREGE AN -

[void tp_dealloc (PyObject *self);

Y5 Mt Z R, Py DECREF () MPy_XDECREF () Jh<x Vi HIATH R L. BB, SE@I5 8877
e, HEEAE TX TG H. B ek SO 248 50Z S5 G130 E 1 Br A 51, BEss Gl w ir s
PIAF-ZR ofr X () 4523 it 2% ol DX Bsf 7 4 e B 550 6 17 ) R i ek %), IR 2R B i tp_free
PR WIRR R EURT] FRABM (R &Py TPFLAGS_BASETYPE FEARNL) , W) FoiF B 12 8 X
LEIRETE T AR L L tp_ free. X4 RIS I A 43 Be SE 5 ot BT 6 FH A RETICRS s A SR s o) J2 fi
M PyObject_New B{PyObject_NewVar R, WIREHAREE NPyobject_Del (); UNHSLH]Z
ffifflPyObject_GC_New B{PyObject_GC_NewVar Z3HEeH), MR EsE H NPyObject_GC_Del (),

WARAR R SRR M (5% T Py_TPFLAGS_HAVE_GC JEFRNL), DIBTAEZE I AEE B ARl 52 Bt
ZHIHHPyObject_GC_UnTrack ().

static void foo_dealloc (foo_object *self) {
PyObject_GC_UnTrack (self);
Py_CLEAR (self->ref);
Py_TYPE (self) —>tp_free ((PyObject *)self);
I3

G, WARAREBUEWEN BN (Py_TPFLAGS_HEAPTYPE), WIFEVE M RBIREGES G, RS RSO
HARAF R IA S Glid Py _DECREF (). N THEREZTRE, B =N
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static void foo_dealloc (foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp—>tp_free (self);
Py_DECREF (tp) ;

}

Bk :
BT Bt R BARK

Py _ssize t PyTypeObject.tp_vectorcall_offset

— ANFHXHSE F vectorcall 130 SR FA X G0 LI R BRI PT e i S i, X2 — PP IL TR tp_call
AR .

B BANAE W B T Py_TPFLAGS_HAVE_VECTORCALL JERRIHE . fEMIEH T, B0Hh— 1
frvectorcall func FEEFSEHI AL LAY IR R4

vectorcallfunc $8%1 R §E8 NULL, FEXFMEOL R SEBIFT M4 Py TPFLAGS HAVE_VECTORCALL V%
Ao E—FE: RO ERRIR R tp_call,

{FAA[iX & T Py_TPFLAGS_HAVE_VECTORCALL WMWiK E tp_call HHRHEATHS vectorcall-
Sfunc FRE—3. XA PAEIRF p_call 5 ljPyVectorcall call () FSEM.

1 3.8 A K AR AF 3.8 i W, XAMEAIPEA4 N to_print. 7E Python 2.x 1, ‘B4 T4TH!
F| . AE Python 3.0 & 3.7 | "EIAWAH .

T 312 WUAS R AARTE: AF 312 U2 Fil, AT 3 KA S vectorcall HiML . 24 ] F7E Python fRfi%
HiRE _ call W, HH p_call 2858, RuEME S vectorcall BHEA—E. H 312, &H
_call  ¥@EEEEPy TPFLAGS HAVE VECTORCALL kR R2E F vectorcall f:4k .

Pk :

KT BLERSPAIK. (B2, Py _TPFLAGS_HAVE_VECTORCALL JEARH AN BRSWAR . IR E R
WE, WTERES Fvectorcall, §IERRMIHH T Pyvectorcall_call (),

getattrfunc Py TypeObject .tp_getattr

I SR S S S GO P R

BT BOI M. HERUESUN, WM tp_getattro fgRIFE—EEL, Az CFRFHSHER
ANETES, A2 Python “FAFHIXTSL

ok :
Y tp_getattr, tp_getattro

BT BRAW T H M tp_getattro fFgkER: Y TRBYtp getattr Mltp getattro ¥JH NULL fif
A RBGE MBI ER BRI R K t p_getattr fltp_getattro.,

setattrfunc PyTypeObject .tp_setattr

— AN 1] B R A SE BB RN B3 S M Y R B SR

TTBCIM . HEPE XN, MiZMNltp_setattro fRA A EEL, HERZ A CFFHRSHE
ANETES, WA Python “FAFHRXTSL .

ok :
H: tp_setattr, tp_setattro

ZFERSW TR M ep _setattro ik : K TR tp setattr Mltp_setattro K NULL
HHZ FRBAG RIS N E R BIG K tp_setattr fltp_setattro,
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PyAsyncMethods *Py TypeObject .tp_as_async

R — M ST C B LS Bawaitable Masynchronous iterator FRSLHI R G S 5 B i i &%
. ST A s iR TIREN .

Added in version 3.5: ¥EZ HI#{FR N tp_compare fil tp_reserved,

ok

tp_as_async FERAXWAMK, EIEHFBPERMAK.
reprfunc Py TypeObject .tp_repr

—ASEI T N B repr () BYRREUR AT IETEE

B&E# HPyobject_Repr () M

[PyObject *tp_repr (PyObject *self);

J

2% B B IR 1] — A FAFER B Unicode X4 . ZEFRAME LR, 1ZBRE0Y 24 1R [0 — AN F4FEp 29k HAL
Y eval () W, REHAERHEE, staiR b —NEAHEERXTS . WERXRFT, g 24 5% 6]
—ANPA <t FERIERA > GE R A TR A R HERT S B R R A R

MoK :
BT Bl R K
BN

WRARBEZT B, WiRE <$s object at $p> WAHYFATH, H os FFEHCNEMATR, sp 1F
B G A7k .

PyNumberMethods *Py TypeObject .tp_as_number

RIS AR R R, Hh S RS PR I R A R 7 B X B SO S LA
FF R K,

Aok :
tp_as_number FBINSHAMEK, (HEF 507 B PHMAR.

PySequenceMethods *Py TypeObject .tp_as_sequence

?EF;~4‘F13‘7JH?§$@{ZIKE‘J?E%T, Horp & LG AT P PSR R S 7 B X8 B SO WL - 7)
xR HIR

ok :
tp_as_sequence FEARSHYK, (HETEEHF BSR4,

PyMappingMethods *PyTypeObject .tp_as_mapping

?‘ET?*’I‘PWJH%’F’AJMKE‘J?E%T, Horr 5 HG PATIR SO X RAH 0 7 B X287 B SO L e A
xR

Bk :

tp_as_mapping FEARSYK, EFE ST Bt gk .
hashfunc PyTypeObject .tp_hash

—ANEIASEE T N BB hash () BIERB T ETRE .

HE 4 5pyobject_Hash () HIHIIF:

[Py_hash_t tp_hash (PyObject *);
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1 ANWAERIER R EMERGR E] SR A R A R AR, R I E — NI R R -1,
Mg T (Aotp_richcompare) #RKE, ZlXHAMEREA2TIK TypeError. X 5K
“NPyObject_HashNotImplemented () fH[H.

WFBE AR R Pyobject HashNot Implemented () PAFH IR SEHIGRARIG A /71 o 1E Python
JZX P AFEN _ _hash_ = None &MY, 153 isinstance (o, collections.Hashable)
IEffIR ] False.. RGO RZA: 7 Python JZHI B — 2K _hash__ = None &{fif§
tp_hash Fi{ g B NPyObject_HashNot Implemented (),

ok :
Y#: tp_hash, tp_richcompare

ZFERESW TR tp_richcompare —E4kK: M TR tp _richcompare fltp_hash ¥JH
NULL I T2RADE R N 48 K c p_richcompare flltp_hash,

ternaryfunc PyTypeObject .tp_call

— > AT Y S5 BT S U B 1) eR A AR T . AN SRRSO & AT R X S AR (B M R NULL, H& 4
Spyobject_call () BFHE:

[PyObject *tp_call (PyObject *self, PyObject *args, PyObject *kwargs); ]

Bk :
BT RBIAK .
reprfunc PyTypeObject.tp_str

— ARSI N E str () BAERREITREr . (EHRE st BUER —RA, str () BIFHZE
ﬂé?*@iﬁ%%o S IE SRS Pyobject_Str () PATEPREAE, MPyobject_sStr () ¥ ZARE
.

HA% 4 Epyobject _str() HIMIE:

[Pyobject *tp_str (PyObject *self); ]

R BR8] — AT HI B Unicode MR . B 22—~ “IHF” R RTFAFRFRIEN, FOTEHt
JeBE print () BRECP 5HALAN AR/ AR RIE

Aok :

PP B TR K .

BRIA:

YMARBEIR BN, FAMPyobject_Repr () iRl —AFRFHFERIEA,
getattrofunc Py TypeObject .tp_getattro

— N ) AR A HR R R TR R

HE# 5pyobject_GetAttr () HIFHFE:

[Pyobject *tp_getattro (PyObject *self, PyObject *attr); ]

A PA (EHIRFZ F B PyObject _GenericGetAttr (), ‘BT I Z BT 2.
ok :
Y tp_getattr, tp_getattro

REBESW TR tp_getattr —BYE: K TRBNtp _getattr flltp_getattro ¥k NULL Bt
FRBUEE TR tp_getattr flltp_getattro,

RN

268 Chapter 12. JREIMXHF



The Python/C API, Z1THa4 3.12.3

PyBaseObject_Type [fifflPyObject_GenericGetAttr ().,

setattrofunc PyTypeObject .tp_setattro
/I 11 R R DA R R 5 S e P e iR
HA 4% 5pryobject_SetAttr () BIFIHE):

[int tp_setattro (PyObject *self, PyObject *attr, PyObject *value); ]

I Ah, i W SRS value % Ch NULL SR MM B )@ M. G E AT DA R X F B iR
NPyObject_GenericSetAttr (), B T RAX S IEMEAEE .

Mok :

EH: tp_setattr, tp_setattro

ZFEESWTHME cp_setattr —BYPRK: B TRAM tp_setattr fltp_setattro ¥k NULL
I FRADE RN 4K cp_setattr fltp_setattro,

LN

PyBaseObject_Type [fifflPyObject_GenericSetAttr ().,

PyBufferProcs *PyTypeObject .tp_as_buffer

Fe 1 — A 5 SEGR i X2 11 (R A O B BT IS5 A PR B H8 5T o 3k S8 B SO 2 2% o
R % 45 AR,
ok :
tp_as_buffer FERAXWMAK, EITUEIF B BMAK.

unsigned long Py TypeObject.tp_£flags
% BRI X 2 A AR A . SELETEEAR AR B T4 W s AR TE X g —SE AR U T PR 2R
M4 (8ilidtp_as_number, tp_as_sequence, tp_as_mapping flltp_as_buffer 3| {{"
JELERR) IR B, BATET S BN R RARG MR AR A2 W, WS AR
A B R AT 17 170 5 Has g o B 2 8 NULL {H.
ok :
ENFEMWARARIE . REFUETR A S AR AR, il R BIE T — AR, W)
FRADRFR AL TR, . B T R TERR L ALY A5 R K i A 29 bk, a2,
FRRIWEARE 2 S8 Y R G R a5t —i 9l #5 DI B 28U . Py TPFLAGS_HAVE_GC kxR
fiex5tp_traverse fitp_clear FR—RMMAK, W2, WRPy_TPFLAGS_HAVE_GC JHAR
NAETFRB PGS I BT R8P tp_traverse flltp_clear FEAFHEIF LA NULL {H. .. XXX
IR AR ZEOEART. B by IS B R F e 2

BRik:

PyBaseObject_Type i/l Py_ TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE,

(DA{ALH

HflE LT AR AR AT AREA | S B8 XE#17 OR BB AE litp_flags F B {H.

FRPyType_HasFeature () ¥:% — R —ESE p F f, HFHEE tp->tp_flags &« £ 2

HoRHAEFE.

Py_TPFLAGS_HEAPTYPE
RN RA GAEHE F Y T SR BN HRRAL, B0, [Py Type Fromspec () BhiaE
PIRAL. FEUCIEOL T, HEBIRob_type FRAPM AR MIZRAR G, MBI GR A —
AN SEBIP AN BT INCREF,  HAESEBIPET 54T DECREF  (GX A2 B T LA 5L 01 5
AT ST ob_type TS ] 19258 4147 INCREF il DECREF) . HE2 7 I 241 & 4435 98 w0 )k
HENSTE AT EATH CRIBERAT R IEER T .
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ok :
77
Py_TPFLAGS_BASETYPE
2 SRR AR 5 — IS B BB LR R R . AL PR s e, DU R AR
TeEREFRBUL (ST Java Hr) final” 25).
ok :
7?7
Py_TPFLAGS_READY
VRN RIE IS Py Type Ready () W58 4L BIALIHZ H AR 7 R0 1% &
ok
7
Py_TPFLAGS_READYING
MpyType_Ready () AMFERIARAL MBI G2 3l R % HUA O RO L L
Bk
77
Py TPFLAGS_HAVE_GC
200 G S FE B S B 2 W E X AR 7. R R E T X A AL, S8 Bk 2l
MPyoObject _GC_New B Pyobject _GC_Del () Rk, WEEFERS WA 2 LT
AR DL . XA BGE RIS R P FAE GC Ml X F B tp_traverse fltp _clear,
Bk

4yeH: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

Py _TPFLAGS_HAVE_GC JEFRPL L Htp traverse Hltp _clear FE—iB o gk&, iyt 2
P, WPy TPFLAGS _HAVE_GC FEARIFE FRB P E S H HF R A F Wcp_traverse
Rltp_clear FEAFAEI HA NULL HIE.

Py_TPFLAGS_DEFAULT
e —MME T RBR R S Y AR A e Br A 2 AL AR . H AT, e 45 AT AL

Py_TPFLAGS_HAVE_STACKLESS_EXTENSION,
#hok :
277

Py_TPFLAGS_METHOD_DESCRIPTOR
XAAE XS G T R AT ARG Ty ¥
WK type (meth) WHE TR, ABA:

e meth.__get__ (obj, cls) (*args, **kwds) (FH 71 obj A~ F None) W M % # T
meth (obj, *args, **kwds),

e meth._ _get_ (None, cls) (*args, **kwds) HZEHT meth (*args, **kwds).

AR A obj .meth () XFERSLE B AL . EXFEEE N ob . .meth QUGS <45
FEFE” X5

Added in version 3.8.

Hk
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PEHEAR A AN DA W B Py _TPFLAGS_IMMUTABLETYPE JEARMIRZBUFT YRR . X T eI,
Mtp_descr_get PRI E M P,

Py_TPFLAGS_MANAGED_DICT
SRR R KM LB RA _ dict J@ME, JF HiZFday=sme h VM B2 .
UNRBLE TR, WPy TPFLAGS_HAVE_GC N 4P E.

Added in version 3.12.
Aok :
AR AR, BRI HEZRIRE T tp_dictoffset .

Py_TPFLAGS_MANAGED_WEAKREF
TR RS R S 24 02 w55 5 | Y
Added in version 3.12.
ok :

AR PEARR , BRI BRI E T tp_weaklistoffset Fh,

Py_TPFLAGS_ITEMS_AT_END
UG TR/ RAL, WhRidl, AFIERtp itemsize HIYRAL

BN ERAPYLF WA RN SN T ZENHNGFRBKRE, HEEEHN
Py_TYPE (obj) ->tp_basicsize (B TR GEAR—FE).

ﬂ:‘uigﬁlttﬁ,ﬁﬁﬁﬂ“ , R TREAMM AR, AR AR/ Python AR

Added in version 3.12.

H

XA ARSI K
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
XTI Py Long_Check () SEpREUH R P & — D RAUR T A N E KRB 1728 X%
MRz Rz anpyObject _IsInstance () BEHERH. QR H BB H & A Y
BB tp flags, 7505 CRERZE YA T A2 B A RS R (ot A B4 s I A 25 1 s BN [
AT A o

Py_TPFLAGS_HAVE_ FINALIZE
YRBEEMR A E A tp_finalize RECI SR E XA R
Added in version 3.4.
H 3.8 AT PR AT LN, PR e KRR kb B2 Ecp_finalize

B
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Py_TPFLAGS_HAVE_VECTORCALL

WSS T vectorcall 3L B SR B XA R . WiZfltp_vectorcall offset [ HEFE
Aok :

WERARK T tp_call MBS A R .

Added in version 3.9.

TE 302 AR R AAETE: BIAE2MEN __call () FEGEHIRERZ R A IS PR IR
AL IR RER ] AL R TR o

Py_TPFLAGS_IMMUTABLETYPE

ARSI G B B AL I M TeiA R B O
PyType_Ready () &z HalX# 5 &2 W XA HER .

ok :

XA AR .

Added in version 3.10.

Py_TPFLAGS_DISALLOW_INSTANTIATION

ANAVFRIE MR LH]: Kftp_new WA NULL Hf HARAERBIFAFPAIE __new_
XATEAR DM EZ XM A E, MAREZ . flW, &% TE %A
M PyType_Ready () ZHIHHIE.

A tp_base j NULL B{3 sPyBaseObject_Type fMltp_new A NULL NiZEIRSAE #2455
A FHRE.

=

Aok
XA SR H2, TREAEEEOIML, BRAFENFHE T AN NULL iy tp_new (X H
fEiiid C APTSEHE).

Frik: AR I HIR SO — N RAE ARV B T3 (BIINRS Fabstract base class), 5 7) ] LT
br. BRRIBOERZ, iktp_new HAFFRATH.

Added in version 3.10.

Py_TPFLAGS_MAPPING

XA PR 48 B S S 101 AT DATERE I AE mat ch RSB H AR TTECBLS B . & AL
T2k collections.abc.Mapping I B E, FHAEHN collections.abe. Sequence
IO B

#:: Py_ TPFLAGS_MAPPING FlPy_TPFLAGS_SEQUENCE & HJFHI; [FAHE B RG-S
ESETE

ok :
XA TR M AR BB Py TPFLAGS_SEQUENCE BRIP4k
S L

PEP 634 —— 2540 BTt : #1078
Added in version 3.10.
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Py_TPFLAGS_SEQUENCE
A A7 48 B % 25 1 S2 61 AT DATE RS FIAE mat ch AARSELA) B ARBT ISR E SRR . B eI
T24k collections.abe.Sequence Bf HahiXE, HAEWFN collections.abe.Mapping
IR

% Py _TPFLAGS MAPPING HIPy TPFLAGS SEQUENCE ZHJFI; [H S FHFATE S
oA

ok :

XA AR R E Py TPFLAGS _MAPPING [R2ERU Ak .
YL

PEP 634 ——£5F b0 TR : B

Added in version 3.10.

Py_TPFLAGS_VALID_VERSION_TAG

WM . WA B EESNREREHER. HTHET - DMK EEHBE R HE
HPyType _Modified()

il XHARAAET RS, HRET N Y B . ERFEARA R CPython
A B RS

const char *Py TypeObject .tp_doc
— AR ) 25 BN R SO AT AR R DA NUL Z55019 C FAFER IS . 2SR EH iR ar 2
BUAIZRAISH B doc_ JE@ T
ok
XATFB AR RRAK.
traverseproc Py TypeObject .tp_traverse

— AN]SR [ e o 3% [ AT s ) o0 7 pR B 48 5T . AR EH N SRR E T Py TPFLAGS_HAVE_GC Jiff
FROEITREAE o RS 4N

[int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

£ 5% Python B3 [ 5 L1 B (5 B FE (e ot 2 £ & B AR i el — R AR .

tp_traverse fEET BB MIUSCHS FH R A INIERR G o tp_traverse pREAY LAY SIS A L6 ) B
A& T LG AT 1) Python XF 4 H L 5 b & s Py_vIisTT (). i, PAFZ%RHE _thread
PR RS local_traverse ():

static int
local_traverse (localobject *self, visitproc visit, woid *arg)

{

-

Py_VISIT (self->args);
Py_VISIT (self->kw);
Py_VISIT (self->dict);
return 0;

—~

HIEEPY_VISIT () {XREAE A DASIAREA S| B9 61 LR . BAREAFAE—1 self->key M H1,
{H'E HAEN NULL 5 Python “FAFHR A AN RE A IEFRG | T B —FB70 -

12.3. FFIFIR 273



https://peps.python.org/pep-0634/

The Python/C API, Z1THa4 3.12.3

TES— T, BIEEARAITE B B G R e 2 R GRS | ) —35B%, VB TR S B R U5 58 AT RE AR 22
ViR B HIE gc Bk get _referents () RECRHSHIEE .

B M ep traverse W, FUSLBIET A8 B GILRA FR I BRI 51 R) A AT
o ZEPRBE, AR AX Gl cp_weaklist WO SCRFHTI, B ASHAER (p_weaklist i
] A 50) ST L ARSI PR SE Bl A B AT 4 1) B S 555 | (355 1 ISR ok Sy
S5 HALE], (RSB B f A OC s sR T ], PR BIAE S B AE B ATt AV B ER) -

TR Py VISIT () BRIEY local_traverse () By visit fll arg T8 S B G T8 EWAFR; By
HEAT.

Moyl KA RSBl A — AN A H. W IE TR R JT R B 0 4
WPy TYPE (self), W@l H H e B 2K A (B0 — e #EE) ) tp_traverse ¥
WA ZFEH & IR AR, ZRBI G nT BEA 29l [ i

TE 3.9 WA AR AR B He PSR BU N 241517 tp_traverse M) Py_TYPE (self) . I Python it
A, T bug 40217, XA T RE S SEHEREH A T .

Pk :
ﬁ}ﬁﬁ:Py_TPFLAGS_HAVE_GC,tp_traverse,tp_clear

RER S Htp clear Py TPFLAGS _HAVE_GC WEAR A — & 8% F 25 By 4k 4 40 5 0 4% o7,
tp_traverse fltp_clear FET-IRABIHPIY TN E A THRRF MBI .

inquiry PyTypeObject .tp_clear

— AT ) USSR [ W 4 T B R B HE T SRS AE R B T Py_TPFLAGS_HAVE_GC Jft
PROZI R . BRI AL R

[int tp_clear (PyObject *);

]

tp_clear BYG BRECHE AT I 3R (RIS e AR B 3 P T B AR5 . Bk UL, R GETh i) i
A tp_clear WELAEE—E AT TG HIER . X2 MU i e, HAA AL 5BE i # e 2
fefikep_clear B, BN, JCAHRMA LTI _clear B, HNA A HEIEME 2 HTCARAS
PRSI AR cp_clear pRELAR VAFTBAT A & TCAH R IRER . XA 257 BT fE
MIEhE, HHRD AL cp_clear EYBEH

tp_clear FISZPLY 24 FFrsL 48 [m) H A 5 B AT fE A Python X951, H-645 )X L6 il 51 115 4115
N NULL, W RT3 5 Frs:

static int

local_clear (localobject *self)

{
Py_CLEAR (self->key);
Py_CLEAR(self->args);
Py_CLEAR (self-—>kw) ;
Py_CLEAR(self->dict);
return O;

}

L

Wi Py _CLEAR () 75, PMIERRGIN ARG R mg el S X G5 | AL SR 1) i S 0 52

IFEET R NULL 2 J5 A REREREIL Gl Py _DECREF (). X2 B R | T 4 S B 0 & ixt

GARINBIIR, A — A R g 2, o n] e R AR PR AT & Python RS (Fh T SR IR B o ) 55 %F

SR LGRS T ) . ARIAER) R A AT REFHR S T self , AR X8 96 5 X R B4

;ULL ﬁf%EﬁE%E’J, X self BEAMTER L S X RA A . Py_CLEAR () R AR
VT IEHRAE
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R tp_clear Ak B BIBIBGN A L2 IR . B, 451 THEUR AR E X R A T
JHIE, WA 9 R ARSI Bl s M2 BRI tp_deallocs

H R tp_clear pRE HBRITHIGRG H, FrAASTFEIER MRS HIXT4 0 Python 4552 5 Python
BH, CNIES SRS . B0, 881458 Python X4, HHEHRA tp _dealloc
PRECR KBV tp_clear AR 77,

A 5% Python By AW S 0 B 245 AT HE Ao 5 8 20 SRR IR S e i — A AR G
Mok :
ﬁ‘?ﬂ: Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear

%P B & Htp_traverse MlPy_TPFLAGS_HAVE_GC FEARGL— B TR Pr kK : U1 R AR (L,
tp_traverse fltp_clear fE T IRBUH N BN E TR MEER TR .

richcmpfunc PyTypeObject .tp_richcompare

— AN 1 B R R B R, R AR A A

[Pyobject *tp_richcompare (PyObject *self, PyObject *other, int op); ]

S HRIE R Py TypeObect g LINRBN LA .

PR R 24 3R 7] LA A 45 5 GE % h Py_True B{ Py_False). QIR AKE LK ZHE, TR
Py_NotImplemented, %A T HAAL SN S 2640 0] NULL I35 B A 44

PN H B E L HVEtp_richcompare fllPyObject_RichCompare () [E =145

FE XFER

Py_NE

Py GT

Py_GE

FEXPNTF 2R T Wi gn s+ 5 i LR Rk
Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)

MIZBEEGR ] Py_True { Py_False, XTI HE . VAL_A Fll VAL_B W70l & Al i i
C WWRGEBAFIATHEF B (B, B0 C BB EF S0 « 38 =S EEE K izE,
SpPyobject_RichCompare () HIZE—FE,

1R MESE— AN strong reference.
KAEERIS, FFRCE I LR EOR R NULL,
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Added in version 3.7.
ok :
43#H: tp_hash, tp_richcompare

B AR TR cp_hash MK 4 FRMA o richoompare fltp_hash 7 NULL BT
KAV R tp_richcompare fltp_hash,

BRIA

PyBaseObject_Type $&fft | —A~tp_richcompare ML, BRI DAGLEK. (H2, WRAE L
T tp_hash, WS GARI KB %I SR TR S LT HLAR

Py _ssize_t PyTypeObject .tp_weaklistoffset

BIRMTF BAIRZ B 3CFe, (H2 R RE N 24 ] Py TPFLAGS MANAGED _WEAKREF

MR ISR L B2 PR 5 LAY, MR B R T 6 S 7555 | 18 23k 1 5L 01 2548 K o 1)
B (20 GC 3k, WRAERTE) ; I8 Piryobject_CleariWeakRefs () Ml PyWeakref *
PREL T o SR G AT EALTE—A~ Pyobject* KA FBIFHIRIL NULL,

ANENFZF B S tp_weaklist JBIE; Ja# g B RA S5 g%k,

Rl & Py TPFLAGS MANAGED WEAKREF fiHlltp_weaklist ¥FSERES,

Mok :

ZF BT RBGK, EEES A NS RN BT DA S IS & XM T RAL
AR T EAEB S5 AR, B THIRL SRl tp_weaklistoffset FEW, FrRAX N zA
TR

BRik:

MRAF cp_dict FEWPiRE T Py_TPFLAGS_MANAGED _WEAKREF fif, Wtp_weaklistoffset 4%
WORGUE, AR I B R4

getiterfunc Py TypeObject .tp_iter

— AN PRR S 10 RS B, R BOR IR G2 i iterator . HIAFAEE 5 3 % AU SL ) Kiterable (R
EFPAITE A BERR A DL T B AT RE N AT AT o

R4 S5 Pyobject_GetIter () WM

[Pyobject *tp_iter (PyObject *self);

oK :
BT B TR BAK

iternextfunc Py TypeObject .tp_iternext

TR [ R EE, R RR R [l iterator WHRTR T, HAEAOA:

[PyObject *tp_iternext (PyObject *self);

)

BIZE A EAERI, EAAJHR I NULL; StopIteration B AIRES R EWATREANBE . Mk
—ABFRES, BRI NULL, ERFAAER IR R SEFr g R A0S

i%;ﬁ%%%ﬂ&&%ﬁ%)‘(tp_iter PR, I FL% bR RO 24 3R [k Qe SE AR B (AN S 3 ) SR A8 52
Bil).

WM B EryIter Next () WIFHHE
ok :
WF B o g TR,
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struct PyMethodDef *PyTypeObject .tp_methods
%/I\EIJ‘iE‘JTEWPyMethodDef S5FREY DA NULL SR FRSECEA A8 S, BN TR LT
T IZEE T A —I0, FRS R T I (ST tp_dict) II—MUE O EfA a4 H .
ok
BRTFBALW T RBFrR (O gl A R R LH R R R ) .

struct PyMemberDef *PyTypeObject .tp_members
— ARG 1) PyMembe rDe £ Z5F AR VA NULL 45RO SEALfeET, BRI T 2RI AL

PRy (B L) .
XTI PRI, WM SRR cp_dict) TIM—M S Irkiiik a4 H .
Aok :
BTBOR S IBUPT AR (Rl 1A [ B R QR Y ) o
struct PyGetSetDef *PyTypeObject .tp_getset

— AR FE IR PyGet SetDe £ £5F IR PA NULL &5 (i S B 384D, BRI T A sL )
FIw TR R

XA P a0, AR R T B I R tp_dict) HF— M E bR & H .
Aok :
FTFBASYTRBTAR (PO RR Ml A F AL RR AR 1) -

PyTypeObject *PyTypeObject .tp_base

—ANATRE R R R BRI SR P BT AR I 2R . ARG L, SR AR S EMRTE R
I TR B S H BT A R

i WA TR BB W) AR A 4 R AR SR . C99 Ek%ﬂﬁ“%%ﬁjﬂ “Hinbw . B g
B R B R #R WPy Type_GenericNew () #b@A %W C99 Hutik#

H2, A AT EN N T I L #A1 PyBaseObject_Type W HIZHAT& . Fiifi il
BESCRFZIZHAT (W gee), fHMSVC NMIARSCRE o X PRI MIFEAE X —FHE 1T N LA AR SRR o

B, N STEY BRI LR B i B tp_base.

Hhok :

BFBALH TR (RR).

RN

TRTBERIAN sPyBaseObject_Type (4} Python #2J¥ 5kl object 24,
PyObject *PyTypeObject .tp_dict

KA FIHNKFH Py Type_Ready () fEA#FIXE .

T BOE W 24 7E PyType_Ready 8 2 Bi#I 4R 40 NULL; B R ARIHR (L — M & 280 1 s
Y7, —HPyType Ready () SeMRBMHIIGIL, IREBMBINEIE A EN A S PRI
fE (N __add__ () X RZANGOL T A S ez 7 i — BRBMPIIR AR, %7 BORUN
WA HEE o

%M*iT‘*ﬁ AN FRAT AR A . WPy Type_GetDict () RIKBUL TR VAT

/\
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TE 312 A KR AEAS T YR WS E R, %R 2N NULL, XA i 2 g e
PyInterpreterState M1, i fHPyType_GetDict () FIREUF B F 4L,

Pk :

TFBASH TR MR (1BAEX B E @M B A [F L H] Sk 46K ) o
2Rik:

WHRZFBON NULL, PyType Ready () ¥ ERHL— 1 HFH

e Sl T C-APL i flpyDict_SetItem () B tp_dict BAREAN.

descrgetfunc PyTypeObject .tp_descr_get

AT “HEAAEHIC B0
B A 24

[PyObject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

MoK :
BT Bl R

descrsetfunc PyTypeObject .tp_descr_set

/N 1A T B B At e FELYY o R e A
PRENAYZE 4 0

[int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value);

B value K50 NULL DA BRIZAE.
4ok :
WP B AW TRAK .,

Py _ssize_t PyTypeObject.tp_dictoffset

BRI BAIRZ B 3R, EZ AR AT RERENY, 24 8T Py TPFLAGS _MANAGED_DICT,

MR S HA — S SL AR B i, W7 BER R A S AL 5% S 19148 7 L g 2
HISE Bl R & Z IR R PyObject_GenericGetAttr () ffil.

AERFR T B S tp_dict & a2 hREN GA B i JE P 7t .
TRAEHR E T BRI S B S5 AE T I (6 B 1) D 7% o

tp_dictoffset W4 AR HEEn). HTHRBUEmFEMIBM Pyobject _GenericGetDict () Y
g5 M Pyobject GenericGetDict () WRERFENTFMAIECNAE, PIICAEDT A4 i JE Pk
W Pyobject_GetAttr () WRELTHARE.

BB & Py TPFLAGS MANAGED WEAKREF fflltp_dictoffset ¥-SEIREE.
ok :

T B TR R . FREANN EEX Mk XU AN Z4r, R C R EEZ 5
HmES e s F ) iE . BRI R oK, W Py_TPFLAGS_MANAGED_DICT,

LN
XAECLBABONE . W THARE, WERIETFBON NULL WA N SEfIBIE _ dict .
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MEAEtp _dict FEHiRE TPy TPFLAGS_MANAGED_DICT, Hi4tp_dictoffset ¥§#ikN -1,
PAZFR I - BOR AN 4

initproc Py TypeObject .tp_init
—/NTT IR A ) SE B0 R Ak R B FR

WRREOR R T280 __dinit_ () F¥E. Ffl__init__ () —FF, QIESEEIRAREE __init_ () 2F
AfRERY, I EIEE TR SR init_ () FEERHE G A AT B .

B 24

[int tp_init (PyObject *self, PyObject *args, PyObject *kwds); ]

self ZHURIF RN LB args M kwds ZHRAFIAN _init__ O WL ARG ERI BT SEL

tp_init PRECIIRA N NULL, SRR 7 F 22 0E i B sl e i, BIYER A tp_new bR
BOR B — MR LB LG 1R cp_new PRBGRI] T — A & [ a6 JE BY Y -2 B4 1 FLAth 2 B i 52
B, Wep_init RMEBCASBEM: WERco_new iR BT —AFEIGIER A FRBUA L], WHZ I8
Htp_init XA o

BRI 0, KA LR [E] -1 FAEs R F s — % . and sets an exception on error.
ok :
P B TR BAK
Bl
XTSRRI T BOR A BOME .
allocfunc PyTypeObject .tp_alloc
i 1) — A~ S48 43T R B P e iR
BRELI 44 R

[PyObject *tp_alloc (PyTypeObject *self, Py_ssize_t nitems); ]

ok :
i B 2 S TR, (R 2 TH GBI class iA1QVES T 40K,
STFEISTRE, ZFERBESWR NPy Type _GenericAlloc (), DARETHIN FARUER) 7 FC SE0E
XT#ESTHRA, PyBaseObject_Type ¥l PyType GenericAlloc (). X2 THAHES
T SCRBURHEAR(E .

newfunc PyTypeObject .tp_new
—/NT I A ) SE G R R R
SRR R

[Pyobject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds) ; ]

subtype ZEEWANEIIRT R EL; args I kwds SHE RV BURHE AR B R AT 250
W subtype AN RGP to_new MEUTERIRBAAR ; BRI RUSIZERRFRE (HARRT
BTCRINFER).

tp_new R 4 subtype->tp_alloc (subtype, nitems) FRNXFRAEAME, KRG HH
T4 XA B HE— BRI IR A . W] DAL 4 b Z2 0% 5l FE 52 (W W IR AL B A B M e to_ini e b PRER
Hro — AR FNEXT T A AR KRR, BT AR AR RSN, M A co_new TR, TN TR 48
B, SR WA BV, 4R B tp_init FHAT.
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% E Py TPFLAGS_DISALLOW_TINSTANTTIATION FEFRDAZE IFXE Python Hh 8 EHZ 2 A 1Y SL 41
Pk :
ZTFBW TR AR, BlIIME R EARSY i tp_base A NULL B sPyBaseObject_Type HJ# 75
E L v
RN
T334 KA R B A BONME. XA QA A7 9 SO NULL, W JGYE TR B 2R Bk B B
SEA) 5 fé‘lﬁfﬁ?ﬁlﬁ&ﬂ%ﬂi;&% BN T RS
freefunc PyTypeObject .tp_£free

AR [ SE BRI R B R BRI 2R A

[void tp_free(void *self); ]

— R RE LR Es & PyOb ject _Free (),

ok :

UFBAWHS TR, (EASYhS TR GEd class iB5H) B FII) 4K
2Rik:

EHEFRBESP, BFREIPERN - @G Hpylype GenericaAlloc() PA
KPy_TPFLAGS_HAVE_GC AR AIEARVCECHIREAS -

ST EST2%8, PyBaseObject_Type FHfiflPyobject_Del (),

inquiry PyTypeObject .tp_is_gec
AT BEAHE ) B RS R A eR AR FR £
B 3 [P SC 2 e L A R B G 75 AT AR Il . HE— RS O0 T, i e H 7R B ARS AEa AX
RRMWtp_flags FB. APy TPFLAGS_HAVE_GC ARy fr RIWIRCH FIr; (@A — L0 [m] f
REHEE THSMSS B EG], HA S Br) SEOR N IZ W ICE K. 48K éﬁtjy}:%fmﬁiﬁﬁ

ufr X RS IR I S, AR BRI 2R (8] 15 XA TSR I A SR, AR 24 3R
PR 2244

[int tp_is_gc (PyObject *self);

(MR R ME—FEB R BRA Y . JTuRMPy Type Type & LT IRBRECRIX A 2 4 5 fieey K7

ok

I F B ol TR K .

BRiA:

WAE AL BN . WRZF Bl NULL, WIRHE Py TPFLAGS_HAVE_GC YE AR PIREM A
PyObject *Py TypeObject .tp_bases

FRA e .

W B 4 A NULL H9 o Hist. Python SFERALAT 4 1 i SEARE

ST A8, AIPMEE ] Py_tp_bases # 1% Py Type FromSpecWithBases () [ bases
SR WIS EOE.

¢ ZHAPRATEGHSE D, ARIRFF tp_bases WA—IC4L, Python ff A5 K 4
we 15%%7@144% N — K .
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Aok :
EATFEA LA,
PyObject *PyTypeObject .tp_mro
B R AR T, ARBUA B IFIRTF VA object MENEEW, M 5 MM T «
W B MR NULL HP A H . Python REAESRAL AT 4 (LI JHFEE
oK :
EANFEASHIMK; ElilryType Ready () THEGEIN.
PyObject *PyTypeObject .tp_cache
WA . AUHE R EE ]
ok
XA BA SRR .
void ¥*PyTypeObject .tp_subclasses
—H T RN . WTREN TR HREL .
BURICT-ZEM 536 U ] Python J7k __subclasses__ ().

e 312 RA B A XA, ST B AT A RN Pyobject . RMEHHCN void* PSR
X — Ao

Bk :
AT BRI .
PyObject *PyTypeObject .tp_weaklist
5N, AT HRIMIZERN R BEEI . Aawdik. RNTRE .

TE 312 WA K AEARTE: N X T E S N E SR R B2 ok NuLL, BPREV N T 5551
g . 455510 AR M R A7 AE PyInterpreterstate . il A 24 3t C-APT = N 7
_PyObject_GET_WEAKREFS_LISTPTR () M ILER.

Bk :
X FBOA S

destructor PyTypeObject .tp_del
12?5&5%&3—?)% o I%E&FH tp_finalize,

unsigned int Py TypeObject .tp_version_tag

MT RGN ZIEZAF . RNFREE .
ok :
XAFBA SRR .
destructor PyTypeObject .tp_£finalize
—/NAT R ) SE B R AL R A HR B . SRS A R

[void tp_finalize (PyObject *self); ]

WERBE T tp_finalize, MPRRERIAERAMERE SBIRTA N E—R. ERFhBERIESE A (R
SO FOMIRERS | B —i07 ) BURTEX QBRI BRI 2R, R E ST
FTWEAEERS | A Z BIBRH , CABG R E BT R R RAL T IR FARES

tp_finalize AW HZASMAIFHARE: B, MWEAERBALSSIIERMIAIT:
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-

{

}

L

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 ¥Y

/* Restore the saved exception. */
PyErr_Restore (error_type, error_value, error_traceback);

A OMETFEER, AER I BIR B LAY Python . tp_dealloc nfAMATRE Python ZARBIAM , T
AURBIEZM RILAE (WA RIBCN 5T EIEIR I —F53, WHXIEER AT BE P Zefk iy
SRR 1) o XX Python APT R IR BEAZ AL, [HH tp_dealloc
RSB (GIL) . fEUR, ARBEHERART GO T ok B HiAh C 50 C+ FERIRFR , IR 24/ DR PR AE

VA tp_dealloc FRZRAE 4 B BE X G2 AN S PR IX 26 22 R AT Ar] B T5L
koK :
Bl R B,

Added in version 3.4.

TE 3.8 A KAAET: 78 3.8 RZ BN E Py TPFLAGS_HAVE_FINALIZE JHAR A RELIRT- Bl
o BAEC AR XA

S0
DRI RREAL” (PEP 442)
vectorcallfunc PyTypeObject .tp_vectorcall

FF BRI 5998 F B9 vectorcall pR%R. /)36,

LUER

tp_vectorcall A NULL, BRHAVHHCHEMER _ new () R H

ok

XA FBN SRR .

Added in version 3.9:  (GXANFEEM 3.8 #EITELE, {HIEM 3.9 FFUGHE A A
unsigned char Py TypeObject .tp_watched

RS, T

Added in version 3.12.

12.3.6 EpAuER

FEfeg b, AE C RIS E SRR #2450, thiiedi, PyTypeobject

HPyType_Ready () FRWIH .
X ?Jt%ﬁlT'%f Python H ig S A S I ) S 2R FR i -
o SR HBEIA S BaiEul, MATRREMEH 2 EgK.

o BSKAG (EIFAFEATRSEB]) AR . AAHE

i BT B R AR R 42 SR

TR type.__call__ fvectorcall,
_init_ () BPEEA

)

SERAAE AR B E SO

& Python WS Bl 18 e R R 52 1)

o HSRADN R T AT E LR, HILEATA AL RS LRI,

282

Chapter 12. Jt& I



https://peps.python.org/pep-0442/

The Python/C API, Z1THa4 3.12.3

WAk, T PyTypeobject HUgNER GG 2 IR APL—5, DRAEAT 60 S 2R AR 3 gk
BRI X AE ¥ Python YURASIEA T4 156 -

12.3.7 KR
—PhiE s R A o) BRI o R, SERIFR SRR, B 5 Python (1) class iE)00E K2 K&t
. $eRBIPEE TPy TPFLAGS_HEAPTYPE JEFF.

%2 T IH B Py Type_Spec G R Py Type_FromSpec (), PyType_FromSpecWithBases (),
PyType_FromModuleAndSpec () B{PyType_FromMetaclass () LMo

124 BEwREDG

type PyNumberMethods

VRGP AT $5 0 B 5 ST AL BB R 5/ RSB A sl — e R X
BRI RO

ZERARE LA

typedef struct {

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_add;
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_1lshift;
nb_rshift;
nb_and;
nb_xor;
nb_or;

unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

binaryfunc
binaryfunc
binaryfunc
binaryfunc

nb_inplace_add;
nb_inplace_subtract;
nb_inplace_multiply;
nb_inplace_remainder;

ternaryfunc nb_inplace_power;

binaryfunc
binaryfunc
binaryfunc
binaryfunc
binaryfunc

binaryfunc
binaryfunc
binaryfunc

nb_inplace_lshift;
nb_inplace_rshift;
nb_inplace_and;
nb_inplace_xor;
nb_inplace_or;

nb_floor_divide;
nb_true_divide;
nb_inplace_floor_divide;

(SR 5

124. WFrMREEE
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(% 50

binaryfunc nb_inplace_true_divide;
unaryfunc nb_index;
binaryfunc nb_matrix_multiply;

binaryfunc nb_inplace_matrix_multiply;
} PyNumberMethods;
.

i WHEHM=H R IR A BRI R, I ER R (20F A e
BOZ T SCRBRGSER) o« SRS AT S I BEROE SCERPE, WIDBUE F1 = B & £ b 2R o]
Py_NotImplemented, HIH &L T HAWE RN E(TLAF0R B NULL H3EE — 7.

i nb_reserved FEMW MIGLN NULL, FEZ HiRAHF KA A nb_long, F7E Python 3.0.1 H
M4 .

binaryfunc PyNumberMet hods .nb_add
binaryfunc PyNumberMethods .nb_subtract
binaryfunc PyNumberMet hods.nb_multiply
binaryfunc PyNumberMethods .nb_remainder
binaryfunc PyNumberMethods .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
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 PyNumberMet hods.nb_inplace_add
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binaryfunc PyNumberMethods .nb_inplace_subtract
binaryfunc PyNumberMet hods.nb_inplace_multiply
binaryfunc PyNumberMethods.nb_inplace_remainder
ternaryfunc PyNumberMethods.nb_inplace_power
binaryfunc PyNumberMethods.nb_inplace_lshift
binaryfunc PyNumberMethods.nb_inplace_rshift
binaryfunc PyNumberMethods .nb_inplace_and

binaryfunc PyNumberMet hods.nb_inplace_xor

binaryfunc PyNumberMethods.nb_inplace_or

binaryfunc PyNumberMethods .nb_floor_divide
binaryfunc PyNumberMethods .nb_true_divide

binaryfunc PyNumberMethods .nb_inplace_floor_divide
binaryfunc PyNumberMethods .nb_inplace_true_divide
unaryfunc PyNumberMet hods .nb_index

binaryfunc PyNumberMethods.nb_matrix_multiply

binaryfunc PyNumberMethods.nb_inplace_matrix_multiply

12.5 BN REHIF

type PyMappingMethods
KGR PR A 5 D0 R T SE RS NS ) BR A 15T . A =R
lenfunc PyMappingMethods.mp_length
KRB Py Mapping_Size () MPyObject_Size () (i, HRAMFMZES . WRIGEA E
SO JEE D A 37 AT B BEh NULL
binaryfunc PyMappingMethods.mp_subscript
Z B ¥ Wipyobject_GetItem() HlPySequence_GetSlice() i H, 3 H H 5

PyObject_GetItem() MM AYZ K. IS {7 06700 45 3 78 A PyMapping Check () bR ¥R 1]
1, fHNERPAH NULL,

objobjargproc PyMappingMethods .mp_ass_subscript
Z B BB Wipyobject_SetItem(), PyObject_Delltem(), PySequence_SetSlice ()

Mpysequence DelSlice() ffifl. BEHA H PyObject_SetItem() FHFE M4, H v 7]
PABE A NULL DABHER—AN4cH « MR BEAER A NULL, WX SRR S RES B IRE AT .
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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

W Py Sequence_Size () MlPyObject_Size () B, HEGSENMEMNEL . CibgH
Filliitsg itemMlsg ass_item fENRAIEARG]S.

binaryfunc PySequenceMethods.sq_concat

B Hi Py Sequence_Concat () B IFF-RAMIARIZS . FE2l it nb_add # AT R EATIN
ZIREBSBHT + AT

ssizeargfunc PySequenceMethods.sq_repeat

BB Py Sequence_Repeat () P I RAMIENES . FE2ililiidnb_multiply RIATEL
EMRZ FERXPNT * 1BHAT.

ssizeargfunc PySequenceMethods.sq_item

B Py Sequence GetTtem () Frfli I HAMIFIMES . fessidiliidmp subscript A IAT
TEEZ JFEIRS W T Pyobject_GetItem () N ULAPIRFAE Py Sequence_Check ()
BRER ] 1, N E R DAY NULL,

ARG SR T A AR AR s length HERIEHUETE, ERER NN IR BRI R
ERGSH L sq item, QIR sq_length Jy NULL, R[S AL IR AL

ssizeobjargproc PySequenceMethods.sq_ass_item

Bk i Py Sequence_setTtem () B H BB HIE NS4 . fEsiilidmp_ass_subscript ff
BLPAT I BIREA R AE L JE B BT PyObject _setItem() MpyObject _Delltem (). 4l
%XT%T?Z%%‘ H %ﬂﬂﬂﬂﬁ%)ﬂﬂﬁﬁh—f PAGREF R NULL,

objobjproc PySequenceMethods.sq_contains

TR fikpySequence_Contains () I HAGMFEINZES . SRR DASRER NULL, FEBUIEOL
I PySequence_Contains () HF5# %75 HE K E]— VUL .

binaryfunc PySequenceMethods.sq_inplace_concat

Wi Py Sequence_TnPlaceConcat () Bl I BAMFEINE L . BN M BBCE S —MRAE
5, HARFIHGR . i%%ﬁﬂu\ﬁéﬁﬁ NULL, fEME§UL T PySequence_InPlaceConcat () FfliR
F|PySequence_Concat (). il dnb_inplace_add {8 g @(%}?ﬂﬁ*ﬁﬁﬂZ}zﬁ S
TR EEEAT +=.

ssizeargfunc PySequenceMethods.sq_inplace_repeat
Wi Py Sequence _InPlaceRepeat () B AAMIFIMNES. BN L EHRERE D HIE
B, FERFHGRI. AL AT PAGRER i NULL, FERUN UL T PySequence_InPlaceRepeat () ff[uliR

F|PySequence_Repeat (). TEZIRE Tnb inplace_multiply FE{vIf fﬁ(%}?f@[‘ﬁiZFb
ST RIS HAF *=.
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12.7 EpRX MR EVE

type PyBufferProcs

BEES A A 5 ) 22 o P30 Tl S BB R B e IR MSCE S 1 5t 5 R Gl [ 3 2l 0 X R 2%

getbufferproc PyBufferProcs.bf_getbuffer

JLATEE I GRS

[int (PyObject *exporter, Py_buffer *view, int flags); ]

QPR A 2 exporter (T SKAIHTE flags FFHEEH] view. BRHS (3) midh, MR ARSI AINAT AT B3R

(1) ARG e . WERAGE, W45 % BufferError, ¥ view—>obj % 4 NULL Jfi& 4]
_lo

(2) HFEHE RN T B
(3) I T IR UCEAY N BT Bt -
4) B view—>obj &N exporter I3 view—>obi,
(5) A 0,
MR exporter 2 Gh IXELAE Ty () HE B BL S A 1 — 40, AT DARE FH P Ah 2 % :
o B WSS BUOUE N  RRIFR view—>0b 3 BRI A HRHTEIA .

o FEM: G KR E [ B R A M B IRXT R . FEIE, view—>obJ KRR G5
A

view FPAEAFEIR S WA Rtk —37, SN TREE TR B G W SO 2 WL o R R &
A —i.

[ AEPy_buf fer SGEHE A ARG ) 1) N AR 8 T 5 th 7 FF e GR35 A R0E 2 A B AT TR 2% 07

format, shape, strides, suboffsets fllinternal X T 4% kUi HiZm.
PyBuffer FillInfo () $fty —Faes A 8547 Geu X [7] i 1EAff A BEHB BT AT 1 5R JE LAY R 3 5 =X
PyObject_GetBuffer () yEf X3 sk B 9% r iz 1 .

releasebufferproc PyBufferProcs.bf_releasebuffer

LR L2540 A:

[Void (PyObject *exporter, Py_buffer *view); J

AL HRE R o KGRI oK o AR TR BT 98, WPyBufferProcs.bf_releasebuffer
A[PASH NULL, ZEHAWEILR, CeR B AR E SCERE AT AR B AT 3 25 B -

(1) 328 I 1 PR AT HH R T e
(2) RN 0, WA KIERE] view BT

ST AE internal FEORICFKEM R LRI, R BORFHOREE , 107 2% 07 T 847 I
Mgk XA view ZHMEN

PR BRI, view->0b], B AKX EFEPyBuffer Release () WHBNGEMM (B %3G H T8
TEERGIH)

PyBuffer Release () sghlxi L BB 2% e .
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12.8 SLMREHIF

Added in version 3.5.

type PyAsyncMethods
ISR A4 8 1) 55 52 1 Sk s Mawaitable Flasynchronous iterator %40 BRI 54T .
SERL A SCANTR:

typedef struct {
unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
sendfunc am_send;

} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await

UK L2544 A

[PyObject *am_await (PyObject *self);

R 0] R G b4t Ryiterator, BN HATPy Tter Check () MJRIA] 1,
TR X R R awaitable W SR P #515~ NULL,

unaryfunc PyAsyncMethods.am_aiter

I PR R 2244 0

[PyObject *am_aiter (PyObject *self);

WSTR[l —A~asynchronous iterator 35, W2 __anext__ () T#FE.
SR — A G T B 7 A2 R AP SO HeAl f57 7] 5l NULL.
unaryfunc PyAsyncMethods.am_anext

L BR B 2544

[PyObject *am_anext (PyObject *self);

WHGR Bl —>awaitable 35 . WS __anext () TEFEN . HAEAI AP NULL,
sendfunc PyAsyncMethods .am_send

VLRI E 4 A

[PySendResult am_send (PyObject *self, PyObject *arg, PyObject **result);

WZ&HPyIter_Send() T . MWAEALAI N NULL,
Added in version 3.10.
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12.9 SR typedef

typedef PyObject *(*alloefune)(PyTypeObject *cls, Py_ssize_t nitems)

B TRUE ABL LR AU BT H AR WA 20 o5 WA RTER AL UEA T 70 o e 240 1]

— MR LAY

NEBIRSE, EUXI5F, HAIROA TN RIIEE, (Hffob_refent N 1 HHFob_type H
type ZEL. WERFMWp_itemsize NARHF(H, MIRHob_size FEI UHIUALN nitems T 7y

BCNAES KB A tp_basicsize + nitems*tp_itemsize, & AZF| sizeof (void*)

B AEHAONTOLT  nitems KRS HT NAFHRIGIE N Ny tp_basicsize.

i

U PR BN W RATAE I S BB den A B A, BIOER S FEASN MAF A RZ AT s SR £p_new SR5E

typedef void (*destructor)(PyObject*)
& THaE ABL
typedef void (*£reefunc)(void*)
Zlltp free,
typedef PyObject *(*newfunc)(PyObject*, PyObject*, PyObject*)
& T ABL 2l tp_new,
typedef int (*initproc)(PyObject*, PyObject*, PyObject*)
& FFaiE ABL 2l tp_init,
typedef PyObject *(*reprfunc)(PyObject*)
& T Faw ABL &l tp_repr.
typedef PyObject *(*getattrfunc)(PyObject *self, char *attr)
B T RE ABL R BN 48 & JE P {E .
typedef int (*setattrfunc)(PyObject *self, char *attr, PyObject *value)
B THUE ABL NXTRCESEE BYEMIE. K value ZH0A NULL K5l 1% @b .
typedef PyObject *(*getattrofunc)(PyObject *self, PyObject *attr)
B THE ABL R BN G 48 & JE PR {E .
Z: W tp_getattro,
typedef int (*setattrofunc)(PyObject *self, PyObject *attr, PyObject *value)
& T HE ABL R RUCEIGERIERE. K value ZEBON NULL RHIH BR %R 1 -
Z W tp_setattro,
typedef PyObject *(*descrget func)(PyObject*, PyObject*, PyObject*)
J& T faE ABL &l tp_descr_get,
typedef int (*descrset func)(PyObject*, PyObject*, PyObject™*)
J& T faE ABL &l tp_descr_set,
typedef Py_hash_t (*hashfunc)(PyObject*)
J& T faE ABL &l tp_hash,
typedef PyObject *(*richempfunc)(PyObject*, PyObject*, int)
J& T FfaE ABL &l tp_richcompare,
typedef PyObject *(*getiterfunc)(PyObject*)
J& T ABL & lltp_iter,

12.9. FE{IER typedef
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typedef PyObject *(*iternext func)(PyObject*)
BT ABL 2 tp_iternext,
typedef Py_ssize_t (*1lenfunc)(PyObject*)
& T 1€ ABL
typedef int (*getbufferproc)(PyObject*, Py_buffer*, int)
& THE ABL B 3.12 paAe.
typedef void (*releasebufferproc)(PyObject*, Py_buffer*)
& T FaE ABIL g 3.12 pre.
typedef PyObject *(*unaryfunc)(PyObject*)
B FHaE ABL
typedef PyObject *(*binaryfunc)(PyObject*, PyObject*)
& T 1€ ABL
typedef PySendResult (*sendfunc)(PyObject*, PyObject*, PyObject**)
Zam_send,
typedef PyObject *(*ternaryfunc)(PyObject*, PyObject*, PyObject™*)
& FHEE ABL
typedef PyObject *(*ssizeargfunc)(PyObject*, Py_ssize_t)
& T 1€ ABL
typedef int (*ssizeobjargproc)(PyObject*, Py_ssize_t, PyObject*)
& T 1€ ABL
typedef int (*objobjproc)(PyObject*, PyObject*)
& THaE ABL
typedef int (fobjobjargproc)(PyObject*, PyObject*, PyObject*)
& T 1€ ABL

12.10 $¥

222 Python JE2 5 SRR LR . Hrh G5 U A BE S IBE A A . A LEEUR T NN b
L. BEARBUEZ R0, SEEAE B AR, 15215 defining-new-types FI new-types-topics.

—AEARRE SRR

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
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YRATREIE 2 B3 S BRI A (AR BB IR ALY (3512 7E CPython AR FEH)

static PyTypeObject MyObject_Type

PyVarObject_HEAD_INIT (NULL,
"mymod.MyObject",
sizeof (MyObject),

r
destructor)myobj_dealloc,

’
reprfunc)myobj_repr,

PyDoc_STR("My objects"),

~ N N N~ N~

~

N~ N N SN N O~ O~

O O O O O O O O OO oo oo o o
~

~

myobj_new,

bi

0)

= {

tp_name */
tp_basicsize */
tp _itemsize */
tp_dealloc */
tp_vectorcall_offset */
tp_getattr */
tp_setattr */
tp_as_async */

tp _repr */
tp_as_number */
tp_as_sequence */
tp_as_mapping */
tp_hash */
tp_call */

tp_str */
tp_getattro */
tp_setattro */
tp_as_buffer */
tp_flags */
tp_doc */
tp_traverse */
tp_clear */
tp_richcompare */
tp_weaklistoffset */
tp_iter */
tp_iternext */
tp_methods */
tp_members */
tp_getset */
tp_base */
tp_dict */
tp_descr_get */
tp_descr_set */
tp_dictoffset */
tp_init */
tp_alloc */
tp_new */

—ANSCREREEIUN . LT ORI A s Y S

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

static PyTypeObject MyObject_Type

PyVarObject_HEAD_INIT (NULL,
.tp_name = "mymod.MyObject",

0)

= {

.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_flags = Py TPFLAGS_DEFAULT
Py_TPFLAGS_HAVE_GC | Py_TPFLAGS_MANAGED_DICT |
Py_TPFLAGS_MANAGED_WEAKREF,

| Py _TPFLAGS_BASETYPE |

12.10. fiI¥F
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(#z E70)
.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,
i

—ANRBERE T2 HORNRER VR F AR Py_ TPFLAGS_DISALLOW_INSTANTIATION FEARESLHE] (Flanfd
FHEAA) T B8 1Y str 72

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr_Type = {
PyVarObject_HEAD_INIT (NULL, O0)
.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

i fR] B T SIS

typedef struct {
PyObject_HEAD
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, 0)
.tp_name = "mymod.MyObject",

bi

B f] B A AT AR K S B A e

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

292 Chapter 12. &St $F




The Python/C API, Z1THa4 3.12.3

1211 EXMREBZFHEIANIIR B

Python 3RS | ARG BCICRRI S MR 38 708 XS AA IR, MR BN G b R L 28
X5, ARAFFCERIGIEI AR, sk AR T (BT ARR) M5, Rt
BB i L

T AR, RAEX R Wep_flags F B W A 5Py TPFLAGS_HAVE_GC I # fit —
Ntp_ traverse ACFRESSEIN . WA LB TS, Rt e clear FISEHEL,

Py_TPFLAGS_HAVE_GC
WE T ARG AL S BLR N QAT A HAL SRR . R R I, T SO X R RN AR AT 4R

BN RT3 SR AT A A -

1. ZN R NIEL Sl PyObject_GC_New B{PyObject_GC_NewVar J4HEL.

2. WAL T A T RE AL S A AR S I F B, B PyObject GC_Track () .
[IRERY , PR A R AR AAT A TS JAL A AL -

L TES R E ARSI T BN, WA Pyobject _GC_UnTrack () .

2. WA Pyobject_GC_Del () BB RIIATT

B WERASEAESN T Py_TPFLAGS_HAVE_GC, WE /R E > —Atp_traverse 41
B L Ok B H— A AT R A .

MY Py Type_Ready () B H-LL M 0 1 X R BLHY APL WPy Type FromSpeciiithBases ()
B PyType_FromSpec () W AolEFctp_flags, tp_traverse Mltp_clear FE, U
FAZE R oK H SEIL T B AR VR 269 Bz 28 WA fUdE Py_TPFLAGS_HAVE_GC AR
3

PyObject_GC_New (TYPE, typeobj)

U T -Pyobject_New {H%E I TiRE T Py_TPFLAGS_HAVE_GC JEFRHIZHENT 4 .
PyObject_GC_NewVar (TYPE, typeobj, size)

5pyobject_NewVar R{MBEL FFi4E TPy _TPFLAGS HAVE GC TEFFHIZS 2N 4,
PyObject *PyUnstable_Object_GC_NewWithExtraData (PyTypeObject *type, size_t extra_size)

X AL APL ERAER KA P A2 SR .

Hpyobject GC_New BUMHESTEXIR A BIIHC extra_size N7 (fEtp_basicsize [REEAL) .
Wrpython X 547k Ab, SrBCHINAERERIEGAL A2

PSR S X R R, (HAE A L R WA 2 i Python SR EE.

B BERRBCRRIC o AR R B IR AR SE Bl 2 I P B A I BSCis AX BIL A 1o R Af o o 200 I v AR AR Y

FE, i pyvarobject flltp_itemsize,

Added in version 3.12.

PyObject_GC_Resize (TYPE, op, newsize)

i Pyobject _NewvVar Fi4rBitt SR/ N, iR EHEE AR /NGHYZEE TYPE* (X5 (F8 1415
C 2R siAE R IR ] NULL,
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op WA Pyvarobject* FKAFF HARC MR INEES. newsize MNPy _ssize t KA,
void PyObject_GC_Track (PyObject *op)

)& F o ABL JEXISE op A BB MG R BRAO A A R o P RAE R SRS R BRI e AU PR A 2K
(g, A s ol REAEAL AT BT 401817 . FEtp_traverse AMBERTIITA 7 BAS ARG, W/ 1]
BERRB, Sl FAERE A i R ORI A

int PyObject_IS_GC (PyObject *obj)
TSRS RS T B I AS SO B AR (R, IR ] 0,
TSR R HOR 8] 0 XSG Foyh g I [l e iE i o

int PyObject_GC_IsTracked (PyObject *op)

B THUE ABL B 3.9 prAe. WISR op WRIGEBLIL T GC W H. op H BIIEBEIR I diB B2z ] 1,
AR [E] 0,

XZEPL T Python fR%Y gc.is_tracked().
Added in version 3.9.
int PyObject_GC_IsFinalized (PyObject *op)

B T HE ABL B 3.9 pae. QIR op WGBS T GC il H. op B GWIR Mg & 45 Mk [u] 1,
R [E 0.,

X 2T Python BR%{ gc.is_finalized ().
Added in version 3.9.
void PyObject_GC_Del (void *op)
B, F a2 ABL ffifiPyObject_GC_New B{PyObject_GC_NewVar FERIAMECL T LK AT -

void PyObject_GC_UnTrack (void *op)

B FRE ABL MR ER IR SIS BmN ZE G TR op X 5. 3 12 0] DAFE BT 4 F K
FlpyObject GC_Track () VAXE AN nl 2] 9 IR 52 % S & . BEEs (cp_dealloc HJHR) W 24
TEtp_traverse FJHFTHE F AT 7 B0 B AN S I8 L R AL

TE 3.8 A KAEASTE: _PyObject_GC_TRACK () Al _PyObject_GC_UNTRACK () ZZEMAH C API Hi]

tp_traverse QIR AN RBRRETE S .

typedef int (*visitproc)(PyObject *object, void *arg)
BT hE ABL 8y tp_traverse QEFRATT I BRAN AL . object j& 7545 R BRI I — A5, 5F
EANESR N T tp_traverse A3 arg . Python A%.Co I 224175 A 2 bR 5055 IR 2R 5 | F 1 b 3 A
W, AFFEH AT BT R A

tp_traverse ALFRLMIE DA N ZEA

typedef int (*traverseproc)(PyObject *self, visitproc visit, void *arg)
B TRE ABL JI T80 I8 7 R A B SE B0 self BT L H2 6 & 0B RE S T visie pRAEK,
visit ITEZ: R Tl 8 A RANE 45 AR T arg (B, visit BRECR AR TT I NULL XA NS4 ik
visit JR[AIHEFAE, WRZE R 2497 B [A] o

N T fEifetp_traverse Ab P SEHL, Python R4 T — Ay visTT() . #HEAENIEAE, B

Wetp traverse IEEN K visit Fl arg .

void Py_VISIT (PyObject *0)

WIS o A2k NULL, WVEF visir [B1EEEL, M S50 0 Tl arg. WS visit 3R B —ANJEFZAE, 3R [H%AH .
WHZEZ G, tp_traverse AbBARFHERUR:
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-
static int

my_traverse (Noddy *self, visitproc visit, woid *arqg)
{

Py_VISIT (self->foo0);

Py_VISIT (self->bar);

return 0;

}

L

to_clear JPRRIF AN inquiry A, WIRXFGAAIAZ N NULL.
typedef int (*inquiry)(PyObject *self)

B FhaE ABL EFEAMESHG I G H . A RAF BRI YA, BT AR T B B3 = A1
HEIH. FEFEENLZ, MRERB N EELIEA R (OREXSIH R Py _DECREF () J5
V5 ) o MABEIR NSRRI EZON RAEMEERS | F R B, SRS sE A .

12.11.1 =GR B RS R

XA C-APLHE T AT BR BT T 42 il B I ) iE 4T
Py_ssize_t PyGC_Collect (void)

B THRUE /?BI- AT TE BRI, WEPRBER I O R . (R gc.collect () RTLAM
HWHITE

AR (8] E B + TETA I AN AT RO R R o ARSI [ e e A5 s EAESAAT [l DU S7 BTk
1] 0 FEBIIR IO ) 2 A AR IR S Wi 14 47 sys . unraisablehook. BMEREIALG| K

int PyGC_Enable (void)

BT HaE ABL g 3.10 e, I HBIR EAs : ZBITF go.enable () o REIZHIFPIRES, 0 A 1
HEH

Added in version 3.10.

int PyGC_Disable (void)

B TR ABL § 3.10 pae. S5 HEHR ELER: RIIT ge.disable () . REIZAIPRE, 0 H%E AW
1AEA

Added in version 3.10.

int PyGC_IsEnabled (void)

& FRE ABL B 3.10 pafe. EIRBERIARHPRES: KT gc. isenabled () o IRIIMHIAPRE, 0
PEAEL TR SIEY R

Added in version 3.10.
12.11.2 ZighiiREERRE

% C-APLAL T DUR £ 1N T Al Bk s 5
void PyUnstable_GC_VisitObjects (gcvisitobjects_t callback, void *arg)

X AL APL ERAER KA P A S SR .

TEASTRIG B SR GC MR G st T Ik callback . arg SWte 45 A callback (AR -
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B WSRO B (BGH) 2Bl P AT R AR E L

SR ez A T RS o A R B s AT [T R S EOR E SUAT N2 0y g il —
RGeS .

Added in version 3.12.

typedef int (*gevisitobjects_t)(PyObject *object, void *arg)
F f& #5PyUnstable GC_VisitObjects () W f M #

PyUnstable_GC_VisitObjects W) arg fHId. & [\ 0 DA 4k
R [BME H w9k R PR R el A ] A A 47 S R E LAY

Added in version 3.12.

@ﬁﬂ"]%’éﬂoarg 5 & 4
o5 [|] = N
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cHAPTER 13

API #0 ABI iR A &35

CPython 7E N 7% th B Fg A . R T gabE - RAAAS , AN i@ fri i R4 .
WSHC API 097552 1% BREBAT APTAI ABL RETH .
PY_MAJOR_VERSION
3(3.4.1a2 FRIE—ED.
PY MINOR_VERSION
4(3.4.1a2 FRIE B,
PY MICRO_VERSION
1(3.4.1a2 PH=BIET).
PY_RELEASE_LEVEL
a(3.4.1a2 P58 3 BRI FHE) . AJHEh 0xA B[l alpha, 0xB Efl beta, 0xC B[l release candidate 5§ 0xF Rfl final.
PY RELEASE_SERIAL
2(3.4.1a2 YR EEETE) . FHEREL KM
PY_VERSION_HEX
Hihh Ay BN RO A Python JiUAS
JIGJZ AR JEL T A 45 AR O 2ORF 2 1 32 HeARr ) B - A B SR

FHE (A (KERFEVYF) 28F 3.4.1a2 W1E
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 0xA
29-32 PY RELEASE_ SERIAL 0x2

kE3.4.1a2 BIFoS#EHIAS1 0x030401a2 T 3.10.0 BIF7s#kfl 451 0x030a00£0,
TSR e, 40 #1f PY_VERSION_HEX >= ...
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A B A5 Py_Version 3REL
const unsigned long Py_Version

& FFiE ABL g 3.1 pa A, Python iz 47 B MU A 5 4 i fF — DB o &, i i # X
5Py VERSION_HEX ZZRAHIA . XL THEZF T F 1) Python fiiA%

Added in version 3.11.
A 321 2280 & AE Include/patchlevel.h,
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APPENDIX A

RIEXTHRR

>>>

A AL b ERIARY Python $#/R4F . LS IR T RELASCE Ty AR AR BLIATRORE B AU IS 2 1

CAHUTEL:
o AL i ARRRACH AT ERIARY Python $27R4F, BL46: ZiERgMCRSE, HOGH - BEAF 2
(H#ES. s, iFsk=E5S), e PRz )E.
e Ellipsis NE¥RE.
2to3
&2 Python 2.x fUHSHE4 4 Python 3.x ARG T H., WAt EATIEND , 358 Py AT, AR 2 22 B0k i 21 1
ANFHEZR )L

2t03 WEFENMEE S, B 1ib2to3; AL TSI A 5 Tools/scripts/2to3, L 2to3-
reference

abstract base class -- i 3R
MG EL IR ABC, X duck-typing I#b 7, BHEME T —FhE G O Ry =, M2 T AR5
W hasattr () B TFRMBCE bR (FIanfEH BEA ). ABCHIATREIITFIE, XMEIE
oK H HAZE, HAMIHEYE isinstance () Fl issubclass () FriAAl; 0L abe B SCR . Python
B2 N EN ABC HI TS dEE5# (7F collections. abe i) . $(F (7F numbers
). P (FF 1o fedr) . S AERSAMER (FF importlib.abe i), fRATAMH abe fRk
KAEH O ABC,

annotation -- biif
KERBIHEAN 5. KEME. REUES SOR BMEMIAREE , B2 Ve 5 20 2/ SR
SR AR R AR I AT AN T U ), (HA AR SRIE MR BRI AR 2 o MO . 2N R i
__annotations__ EEkEMET.

Z: W variable annotation, function annotation, PEP 484 F1 PEP 526 , %} W B e A T4 . 7515 2 I, annotations-
howto | i (5 AR A e A S R

argument -- 5
TEVE T BRI AE 25 function  (8{method ) WH. S50 RWifh:
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o KT A TEREOR A RN A AR RS (BIA0 name=) SCEAE N STERTIA A <+ Y5
ME A 28BIKE, 3 A1 5 FELATRXT complex () MR HIJET K724

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

s AL E g ART RETSHNSI ESHTH T SR ENIT L AR G A A A
* Wyiterable LB TCRGAL A . 2B, 3 A1 5 FELA A g T8 S 4

complex (3, 5)
complex (* (3, 5))

SRR A RO o I 1 SR A B AT SR (BN 22 0, calls —¥5 . ARHEIEYE, T3k a0Epn]
HRFIR—ADBHG BRI E SR X 1 SRR AL 5

HZ Wparameter KiEFRZFH, FIWLFEF S E5HSH X AL PEP 362,

asynchronous context manager -- 5335 |- F 35BS
PR Sl E X __aenter_ () fl__aexit_ () FERX async with iFA) PR T il .
Hi PEP 492 5| A,

asynchronous generator -- 535 42 ik 3%
IR BB K asynchronous generator iterator YR, BE5 ] async def & X HMERBAEMLL, RNFEZ
WHETEES yield Rk DAL —RFIATE async for JHHHEHHIME.
WARTEE #2875 A A bR AL, (BAERLOE AL R AT RE 298 7 A R B % RS, IRFEIEELL
FLRE SC, 0 AR DA

— RN ET RS await £k E#E async for PAK async with 154,

asynchronous generator iterator -- S35 1 & 75 2%
asynchronous generator RELHT BN 4 .

AT R Fasynchronous irerator, S __anext__ () J7 R & ] S G ST Sk
P 1R B B B KA PR yield gkt

f54 yield RIUGHHEFREALRL, (R4 GE PR (L4 RS RATHRAG ry ¥i4) . 4% 9 &
RBH R BT _anext () PRIEEI AT 4 SAIGARIRA, &M BTF(RASINIT. B
Ui, PEP 492 £l PEP 525,

asynchronous iterable -- 525w {0k 5

—ANA[PAYE asyne for BRI MG . OAESER __aiter_ () FEERE—Aasynchronous
iterator, H PEP 492 5| A,

asynchronous iterator -- 525 k{053
— AT _aiter_ () Ml __anext_ () FYEMINIS., __anext_ () IR [E—A~awaitable
X5, async for XAHFHEMAIRN __anext () JyEIrR BB W] SE AR5 BB 5] A
StopAsynclteration B . d PEP 492 5| A,

attribute -- &
KERB|— XTI, WSS RB ARG H . 280 UL, WERXTS o HAEM: a WA
M o.a K5HE.
WIR X G ALVF, R W XN identifiers (K JERR R4 FR A AVE—DXT S @2 vl AR, Bl an i A
setattr (). XHEMEMHRFICEM T S-S FB 0k, @Al getattr () KIKEL
awaitable -- W 25550 4
—ANATFE await RIRKXPEHPIXI S . AT LA Zcoroutine B2 B __await_ () FIEPXNS. S0
PEP 492,

BDFL
CRBATZEMFET WIS, B Guido van Rossum, Python fEi % .
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binary file -- - JEHISC Ak
Jile object RERSEEE 5145 .. R SCPRRYH) TR BERIBIR ( xb e, rwb? ok " rbe ) FTIFO
ff. sys.stdin.buffer. sys.stdout.buffer PAN io.BytesIO fl gzip.GzipFile MJSEH.

A5 Wiext file T fRRESTES str RGISCIFRTSR .

borrowed reference -- i A 5| H
1 Python [t C APT v, 55| HRZIE—FMXREIH, SRR IZG I H . X5 8%
PN B A B — A B TR e B, SR RS T ARS BR AT G 1 B 5 — S strong reference SRR E

HetELEborrowed reference FHMPy_TNCREF () DAXFHF A Fystrong reference, BRAEZ 4iZXZ To
AT ARG — R Z B . Py NewRef () BAELAT AR RANEE— A HiPsorong reference.

bytes-like object -- =i HIR%} 4
SRR P I HRE S C-contiguous ZR AT S . ;X FEHTA bytes. bytearray fllarray.array
X4, PARIFZLEIE memoryview X5 . FEATRIN G AIFEZ Fp —iE AR E P A s X E TS
JEZE « ARAER 3 SO ARG S B R iR

LSRR TR BN AR B IR . X RAE SR R S TSR A AR 4
Bl FfuFE bytearray PAM bytearray [ memoryview, HAWMHAEZIR Z#HI B AT AW AE %)
%O HEFENENE"); XM RGF1E bytes DA bytes X4 memoryview,

bytecode -- ‘7= ifty
Python JEACHS 29438 =765, Bl CPython f#RERS HH /R Python F2J7 1) NS . ATl &84T
TE .pyc SO, SRERSE IR T IR — SCPRR R R (AT DAGe 205 TR B3 4 13 0 505 ) o X R
HIENE S s TEARSE F AT R A TA AL SRS i virtual machine 2 1., 3573 5 N [H] Python ML)~
AR —EEH, WA—ERETEAR Python fiiA F 3% .
FATIS RSP FR W DATE dis By SO AR R

callable -- W] {& I %} 4
A G2 T AT RE X 4, T RERT Y — 2S5 (B Wargument), i DAF i

[callable(argumentl, argument?2, argumentN) J

function , BRIy JEF method &5, BT VAN G KT _call () JIERIZEHEBIHR)ET Al
JiROE

callback -- [n] i)
—MERSE AL A A DATE AR B9 A 209808 FH ) 1B R R 4

class -- %
RG] P NS R . 28 SCH 3 W% 2R 0 SE B HEF T8 E IR 5 ¥ 0 o
class variable -- 345 H

TR E AR R, I BAURAESE RS BB (AR AEZE ) L B FHE D -

complex number -- £3 %}
XA SRR G R, Hoh A SRR R R R — N SR — AN R AL R B (-1
FOAR) SRR, MEARCE TSN 1, TR E 5. Python N E T XA SCRE, RA TR
FAMC G BERTE A 3 A, Bl 3+15 . WRTRE math BRI PIXT ST A B AS 3
cmath, REWMH AR EFEEFRRE . WERRESEE A BT, ZEENEILTEASH T

i) R

context manager -- |- N LS PIZS
1E with AT E X __enter_ () Fl _exit__ () FERIEHIFERRSHIN S . 20 PEP 343,

context variable -- |- F 348 1t
—MRIEE TR R SO AR A AN FEEN A . SRR RHRAE P AT & BT AR
HARRMWAS R, Ak, ST ETF OBk, —MUTERET RS EZA LTI, WA E
1) FERE R I R RS AR i TiEER . 20l contextvars.,
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contiguous -- Y:4%
—NEMNR S C i 425k Fortran & B 90N 2 L0 . B2 C Fl Fortran S . 7E—4E
B, A 2B SAHE NP IS HHES ], SRS IGRB RS 0y . fE24E C-IE8L 5
o, U A HBEEHES IS B e — A& 5 U5 A 5% B R B e . (E27E Fortran 12250 2H )2 56—
e-Cli -3

coroutine -- L
iR IR — . IR DAFE R — 51&/\#@% SR PMREN AT DAEIFZ AN [R] ) 55
FREA L BERWKE . EAfEE asyne def iBAPRSEEL. £ 1L PEP 492,

coroutine function -- P %k
1R 1] —A~coroutine XA ML i@t asyne def B4R E X, H AR S await. async
for fil async with XK. XLREEEH PEP 492 5| AR,

CPython
Python ZRFR1E T RIMTE LI, 7F python.org & ffi. "CPython™ — i I F1E B fRE b 52 -5 HAth SEER
5141 Jython BY, IronPython #H X 1] .

decorator -- 3 7%
R EME N 75— R B R AL, Sl @wrapper AL ORI TRRECAE e . St 13 I 15116035

classmethod () fll staticmethod ().

PMAREAR FUE RN, DU A eRB0E ST S ESe 45 A

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

FAEROR SR T8, (Ul F R A . A BRI TR TT 2 0 eR B0 SOM 2858 SR SORY

descriptor -- {{fiiA %3
EAEXLT __get_ (), _set__ () B __delete_ () FEMXNE. B—NKEH AR, B
HIRFRGS AT S TE R PEE IR Bl A . S IHOUT , A a.b RIRHL. BB — @ PER & 7E
a KW FHAERLATN b RS, BUR b2 RS, WX ARSIk . BRI AL
FIAE SR 2 B Python (1) 08, RN @ VT 2 B BRr PR AL, HFEREL. k. FHEEE.
Kk BT EARBIEN G 5%
ARG T EREZAE L, S0 descriptors B, FiiA a8 A5 H

dictionary -- i

— AN RIREH, P W AE R SEER BIAH S A ST DURAEI RS __hash_ () fl _eq__ () HI&
%4, 7E Perl HH#5A hash,

dictionary comprehension -- “pliL{fi: 3,
W FR— A EAS S W T A BB e R R E G R ) — M BB Y. results = {n: n **
2 for n in range (10) } FFAEM—THE n FE n ** 2 FIIREH EK S2 ML . 2 L comprehensions.,

dictionary view -- = HILF |
M dict.keys (), dict.values () fll dict.items () REIMXIREFRAFHIME . EIHRHETF
HWAAH A SIE, X EWRE YIRS, R A R A . B B P 5 T A ol EOE
RFZE, W{EH list (dictview) . S, dict-views,

docstring -- SCRY 4 H
VERZE . REER 2 NS — N Fk U I AR R e . ETE R T 9 2w, (Hoxwt
AR RO BT EZS . BRI __doc__ J@MEd. T EWHTRIENE, FIEEICTE
() SCRY R
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duck-typing -- - &7
FE— P gAE WA, B AREEA R AT ROk i 2 R R B A IEMny 2 0, 2 B8 s i 5y
waEtE (“BRRGN T, WERERGN S, I e ") b RIEE: R e A, Wit
RAF A AT e s 2 SR ORI T R iG . 1872 BL A type () B isinstance () i,
(ARG A DU 48 58 % VE MR TE. ) TS R hasattr () K2 EAFP it

EAFP
CSRIFEW RIS S MY .« iXFh Python & AR 40 5 XS 2 e B 5 I B B A AE , I
TERE SR AR o o XN T P WS i U@ K iEIZ ) try Fl except 1841 T HARX A )
FEFTHLBYL W%, # UL T C 43 2 HAEF .

expression -- ik,
AR FEAME R A OT. AT, — N RBA R BB o KO MFHE. A5, BTN, 2
B REOR LR, ENRLE SRR —AME. SF2HMIEFAE, HEIrgEs W eE
Ko MAEEAR BRIV ER B W statement, Bl while. TRIEHE)E THEMMAERIA.

extension module -- § JEEibh
PA C 8¢ C++ a5, i Python ) C APT 3k 51 F %0 A K P ARS#EF T52 L.

f-string -- f-2fFH
WA £ BRI AR AR B AR I EN E S . S0
PEP 498,

file object -- LR} %
KHANATEIH [ SCPERY APL (7P read () Bl write () Z5¥E) AR FERIERIN S . i HAEy
IARIE, SCHRTG T DA BN B SR S0 . AR B A7 Sl AR A 1 U i) (0 an s v s A/
. NHEZmIX, BT, BlE%). CHEREEIRN R 280 7.
S b A =R B SO G SRR = ) P, b =t ) S DARGSUAR SR, BT 8
TE io i, I SCURT R X2 open () K%K,

file-like object -- SCPEXIR} 4
file object W [a] iA] .

filesystem encoding and error handler -- SCF RS 4t hs X 555 PR
Python J{I R M EAE R GE A 757 R Al ] 54 2R 52 9 i Unicode Y4 ALA% 5 AR AL S .

S R G g A A 2 A RAIE BE B RS K BEAE 128 AR WY FTE 75t . AR SO R G dm A X R
ML ARAIE, W) API BREL R fE< 5| &K UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () AT #E H FIREL
ARG G ik S A DAL A .

filesystem encoding and error handler J2-4F Python JE 3 PyConfig _Read () WMECREL B H S
FPyConfig Wfilesystem _encoding Mlfilesystem errors 2/ G,

F 2 Wlocale encoding
finder -- k2N
— PR E T A loader [PIX 5 .

M Python 3.3 R AFAE P AR BU I A $k 48 Lk 12 545 % Bl H sys.meta_path [, PAKpath entry
finders fitfy sys.path_hooks ffiff].

W2 EET % ) PEP 302, PEP 420 # PEP 451,

floor division -- [in] | B3R
) A B R R B B R . BRI AR /o B, Fik 11 /7 4 it
HLERE 2, MSZ MR RF R EERERR 2.75 . HE (-11) // 4 &R0 -3 FhX 2
-2.75 @ T ASEILER . W PEP 238
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function -- PF%%
AT DA A R B B — 2B R . B 0] A HAR ABAS S 2 220 AR BRI TR A . )

TLparameter, method F function 257,

function annotation -- FRECkRI:
REF X} pREOE 2 8GR [MIE B annoration

PRATRE R T 200w - BINRA R BN Z S int SHOFHUMR Bl —A> int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PR ETE R B 8 I function —7

Z: W variable annotation F1 PEP 484, Hp3iiA T HIIEE. 512 5 annotations-howto DA T B FH A1 5
FESZ .

__future__
future $54], from __ future_  import <feature> F&/NIRiFas il FB-7E K 3 ) Python & 75l
BRI AR UE B EE RIS SR GRS piii . future_ BEHSCRYICSE TR HENY feature BUE . @it SA
ﬁ?gﬁ%gﬁﬁ?&iﬂ?ﬁ, ARAT AT BB T R AR BB B OMA BN E S R AR ER (BE) FEf
Bt R BRI

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- Ly % [A] 1k
FERCA RO B N A28 () 1 A . Python J@3d et 5 | VHERI— S BERSAS I AN TREIE 2R 5 | I Y A R
T S R ARAT BRI o FTPAGE ] oo AR 28 fhl i el i 2% o

generator -- H: 7%
R [Bl—Agenerator iterator WIpREL . ERLARMBE-EREL, AW GTET HAE yield Rk A 4E
—FRIMEALE for- IR BRI next () BREGE—FKHEL.
AR A AR R AL, (HAERELE L AT RE R HE £ m BA R E . WRFEIHERBBARE L, w6l
I AEFRDARE G55 S o

generator iterator -- Zf 2% 0%
generat()}’ E{%ﬁ%@u@ﬂ@%f%o

B~ yield SUGRIEFAIE, O/ EHAPRES (BRI RREERY ty 1HA) . 4% £ R

RHREWEN, EXMNEFFACELLEIAT (X580 HERATF U6 13858 s 5 IR ) .
generator expression -- /[ )% 25 4 k R,

RSB R IR BEERARG @RI EHG E LT — MEF R, EER for 14,

PARG— AL 1 f 4. AR R GRIBN SN INZ REE - R YIME:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {2 % 1%k
SRS [A] B 2 28 S B ] B A 1 22 A PRI 2 B PR . U] FH k2 Pl ) SR SR it o I3 050 FH IR A 5
Mo

Wi Wsingle dispatch RKiEFR4S<H . functools.singledispatch () HEMizePA & PEP 443,

generic type -- {2 %1
2Rk R Ipe; BH N 1ist B dict A AR HT X237 FUzAf.

WL SN, T B4 4% . PEP 483, PEP 484, PEP 585 fil typing fibe,
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GIL
2 W.global interpreter lock .

global interpreter lock -- 4 )} fif e 23 4
CPython R B R N —Fp AL, BHROR R 2) U — N AT Python byrecode. WHLE T
BCEN G (045 dict SFEENEEM) HXIH RV Z2F L T CPython L8, 48N
FEAS N B IRERS 22 AR Ty B, AU W W T 7E 2 A3 ERYIFATIE.

ANad, KRB E B =07 R I R BT AR AT TSR AR AT 55 0 s 4 s A R GIL
BEAh, FEIAT VO #RAE B2 SR GIL.

QI (PASERSAIAL B BIE Je 28y )« B AR MPRERR I S5 I MR IRAGISD,  RR ik 4
TEA0 FAE AR DU T HOTERE o J5 (5 e AR R B8 170 R A - B S AR A A %, AT B A DA 4
Al

hash-based pyc -- 5 T-W#5 11 pyc
(A X SO W i LT T S 0 R S A AP - R EA7 SR %L pye-invalidation,
hashable -- W57
ARG TE A G AR BUE AR (EHEA __hash__ O J73k), I AR
ii&tﬁtmﬁ*(g%ﬁﬁ _eq O k) RRHERRH Tes ARG, TN G ELAT IR A
LERA AL

TG A PSR SRRSO SR AR B A B, PR DAk S B 2 A P B0 s A fE

KZ% Python H R AT AE N EXT QA2 AT WA v i) AR (Blng) Reliy ) #A R A s ARl
iy (BIATCA frozenset) (M ENIHI TR RIS A A R AT A Y @ SRS BN R 3
WA AR ENTERER—2E A ME (B2 S A HR) . e Er BT e
id ().

IDLE
Python YR IT A H2£ ) #18. idle J2 Python FRifl A AT PR HT ) B A i e MU REAR IR B o

immutable -- s[5 %} 4
HAREEMIXN S . NN R OFENT . PAFRFICH . RN RA BRI A . QiR — A~
ANFEIE, WABEIEBTIX S . BT 25 B S A (R i E mEAEM , Bl b g

import path -- S A #815
HEME (341258 ) HBNFR, SR path based finder FiRERFABIR. AR, It
PSR HERE sys.path, EXRHBAEBEHEATRER B FHREM __path__ J&ME.

importing -- §: A
AL ) Python (RS E A 55— MBLH (1) Python AR B T i) i 72«

importer -- 5 A 2%
BRI MBAIRARI R WS RBEE T finder & T loader .

interactive -- 28 I,
Python 77— P B AMERERR , RIVR AT ATEMERESS 3R AP e A B A AT 23k X, SERIHTH A A
B, HEANSHHE D) python @y (WA RATEVRE TN 46 3 B g Bt B 22 B0 ) o ZE 8T
MUE SR IR AT HORN AL i X RO & BRI help (x) ).

interpreted -- iR
Python —@fFREAGE S, 52X RmIFANET , BAWE Bl T A M gisas W AEAE T 2
B . X R E TESCOE ] A AT I A S b B v AT SO st T RRENE F i A
Mg iR A0E S BRI LR, (BR HRFAAEITS R . S Winteractive,

interpreter shutdown -- iR REES X ]
WPESR KA, Python fERERSIF#E A — MRS TR BOT B R A A BU st IR, Bl anas i
Fh RN EREE 55 . B SZ WA R e 2. Xl P e T 250555 | 13 g A P
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7o TER B BT R A TS AT BE B B4 A, BB R SR AR TR AL (6 WL 1A 1R
B AL ) .

FRREAR S SR I R A __main_ BEHREHRIE T IA C 58 AT -

iterable -- W[ k%
—FPRENS 1R ] H R R I AR SR . TIEART S ) T A R AR AL (40 1ist, str fil tuple
&) PARKRERRP S AN dict, TP % PASAEMTE LT __iter () HYESKSEHEL T sequence 15 L
) _getitem__ () HEMHE LIS .

LRI Z TP T for THPASKISF 2 HAB TR Z— P H T (zip O, map (), ..)e H—A0[EEA
WGNENSEEL N ERE iter O B, BE&RPNZSAERE . XAE RS T HEE AR
— R DT o FEM RIS, REFE AT EMN iter () 808 B OABERINSR . for B2
H 3 AR B EE B, AN 0 R i 44 A8 5 FDORAEDEER A R PR A R o S Witerator, sequence

Figenerator,

iterator -- JE1CEY

PR FER— R EIR AN . BRI _ next_ () F¥E @G HAEE N E R next ()
FFBA R R 2438 A Bl v S5 & StopIteration S, F X Ak AR 28 X S
FEIE T EFER, eI _ next_ () FERSHIRE| A Stoplteration, IR AL
_dter () FEEACRRENZERZN S A Y, FILERSLEWRE A ERN S, I H T HAb T
ERX LB A KIS — D DEFRGIINE AR S L2 R EE P BI85 % (il
list) FEREFRIGHAA iter () BREEURTE for MHEA A IR S 728 — TR A0S . QSRTE L
T 00T AR A 5 AR I 2238 IR 2 Bk A AR Pl R R ] — s e &2, AR R 2 —1
DR

W25 B £ R typeiter,
CPython ZBI4I i : CPython %5 45— kAR X __iter_ () MYEK,

key function -- 3 pR %}
SRR AN AR R I R AR, 2 RS R 8] T HEP SRR AT X 4. AN, locale.strxfrm() H]
T AR 8 IR 2008 1 HEP 8

Python A7 ¥ 2 T HLAR 0 v HI 4 R 80K 42 i JC SR Y RG22l 0 A 05 50 HoA 48 min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

2 Fh ] LA AR, BN, str.lower () HYER DAHAEZRE K/ NG HEF ) B R AL, B
%, BRI ET lambda FEAFCEAEFUN lambda r: (r[0], r[2]). 4P, operator.
attrgetter (), operator.itemgetter () fl operator.methodcaller () 24K E ) =11

Wi . AR HEUT RS | R IREUAN AN (5 FH R £ 7m 191
keyword argument -- et 55

Z: Wargument,

lambda
> B fltexpression K5 B B 24 N IR R AL, FR N TEVH I BH R oRAE. B lambda bR %51 4] %5 K
lambda [parameters]: expression

LBYL

OEERIGHRER” TS o XU S S AR SAEEA TR s 2 AT R A A TR AR SR
WS EAFP Jy MG O HL, HRR U KR 1 £ 154

X LRI T, LBYL 5l 380 “&R/" M “BR” Za KA M5as M. B, PANARS 1f
key in mapping: return mappinglkey] W BB THEM & #AEZ G HAWLAEM mapping A%k
T key T HYBE o A LR AT E 0B 6 ] EAFP 5 ORI

list -- 513
—Ff Python P Esequence. BIRA MHIZE, (HEERLIT HAE F 0 mIEeE 2%, BFoATTRICER M
RIS R BE R O(1) o
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list comprehension -- 51| Hi: 5 2,
W IR —ASFE H ) T B T R IR B S5 R R — Fh BB YA, result = ['{:#04x}".
format (x) for x in range (256) if x $ 2 == 0] B4 —> 03] 255 JLFE N 17535 18
%ﬁgﬁfﬁ??@% (0x..) FIFR. Hr if FAZAIER, AREIEN range (256) WA TR S
AbFE

loader -- I# 2%
TTMBRIAIRT G . BOE X 4N Load_module () BJrk. MBS ET H—Afinder 12 5] . ¥4
Z: L PEP 302, X}TFabstract base class A]Z: I, importlib.abc.Loader,

locale encoding -- i% % X IR L k% =,
J£ Unix |, B4 LC_CTYPE &5 XK 4td . Br DAL locale.setlocale (locale.
LC_CTYPE, new_locale) FiKH.

£ Windows |, B2 ANSI ACHE T (Ul "cpl1252"),
7£ Android 1 VxWorks [+, Python {fi ff] "ut £-8" /i T Kifgmidss=.
locale.getencoding () AI#{HIRIEEUEF X igig .

1% 2[5l filesystem encoding and error handler

magic method -- A J5 7k
special method W3EIE 2[R .

mapping -- Wt}
— fh TR E B E KR T LI T collections.abc.Mapping B collections.abc.
MutableMapping MG H AT HLE HEN BRI L. RS LI FF 4G dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCIR IR $R2%
sys.meta_path W RFEREIY finder. PRI RET Spath entry finders FFHE RIRABH A o

{EAFE importlib.abc.MetaPathFinder [ GRS LM 3.

metaclass -- R
—PHT RIS, KE LEELEH. BFRMERIN R, STRATTEZ LR =S HOF 0 EM Y
FIZE . GBI I )X R i ARG S A 2 PR At — BRI SEEL . Python FRREI 2 AbFE T 1T AGEE H & Xt
B KERAH PAGEATT EIXA T H, (HY53EE B, Jodsnl i iten Kim it e 2. BN
TR EMETA H & SRt IR a . LG, DA HAIF TS .

T £ 13152 I, metaclasses.

method -- Jj ¥k
FEFE TR LR WRAE I SL 0 — N BRI, R S RS X G4 S H s —
Aargument GBI A4 N self). £ function Finested scope.

method resolution order -- J5 iL fiR b i)y
T SR S 2 AE A 4R B HE R BN . 52 7 python_2.3_mro [ fi# H 2.3 LA iGE Python
AR T B 1R

module -- Fib
X552 Python UG —Fh2H LA . AR A ST v 44 25 18], P 5{F 3K Python X4 . Bidln]
W@ iLimporting BAERENZEF] Python H1 .,

5 Wpackage.
module spec -- i LR

—Aa ), AP T IR X B AFE . J& importlib.machinery.ModuleSpec
5215

MRO

2 Wmethod resolution order .
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mutable -- A[ZE%} 4
RIS AT ATE L 1d () PRAFIEE I 00 T B A . 5316 Wimmutable
named tuple -- H. #5041

ARif “HAICH” W TALMYR B ocdl, BB RT 1 I0 38 BE 6 44 R 8 1R U 1 A 28 2
Fo XFERYFBUERIE T REH A HALRRE -

AU ERRET A4 T4, 35 tine. localtime () fl os.stat () KERFIE. %A 6T

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

FUHZ o RN ERA (B BEmsT) o sesh, BBl 5 I E UM tuple 4k
T SUHE B AR By ok A . XAEZRTT AT TS, siE T PAEd 4K typing.
NamedTuple, B{E M T.J B collections.namedtuple () FAliE. F—M BT IN—
SUF T 45 5 5 N B 224 ST IS RN vk

namespace -- iy # %3 [A]
A2 (B RAT AR BT . RSB . ERANER, G5 R2PRinEmash (%
ZW) . fmBss IEﬂLJiI%LI:ﬁ‘%FFﬂ%EEEZTﬁ%ﬁM& Biltn, PN builtins.open 5 os.open () A]
A4 B B4 2SR X Ao i 44 25 18] 340 3 3k I A A ke S B A b B5OR 35 B 2 v T i P R T &
P, BN, random. seed() B{ itertools.islice () XMEEH T X LEEEHEH random 5
itertools FEHHISEIY

namespace package -- iy %25 1] {0,
PEP 420 fir5| Af—F A A E T B 2% ipackage, G4 23 18140 0] DATCA SERFR Y, Hoflid 53X,
Yregular package RIF), FNENTNA __init_ .py 3.

A Wmodule

nested scope -- {R E{E %
A SGER NG A RGeS . BN, 765 —mREiz e W R ET PAG | BT E AR & . iHHEE
HRENE RN BT | A M AT TC A R s e 52 R T N EER . RUR, 2F
TRNESWER T &Rt 4 25 0. it nonlocal KSR ARIFE ASNZ1EH .

new-style class -- JiA R
XFH ETC YA T A EX R RTE X IHFRY . 7R85 Python it 4 /\75¥ET FE % it
Python iR I, W __slots__. iidds. FHiEJEME. __getattribute__ (). FKHEME
BHEE.

object -- %%
AT EARGS (BHEEE) PAKHUE TR () Wi, object (T flnew-style class 1) i T9 25k
R4,

package -- {1
—FpR] A TR B Bl 5 U M A S T ALY Python module, MBEAR Fik, BEEE _ path_ BHEW
Python &,

%2 W regular package Flnamespace package.

parameter -- JE 3
Junction (B(J7¥5) & XA SR, EAEE RET ABEZ 1 —Pargument  (SEERLSEREHLT, 24
%Z). ALMES:

* positional-or-keyword: {7 BB BT, F5E D0 DMERNE T A2 8 AW AT DAVE N X 48 F 2 1%
AW, X RBATES AL, IR K foo F1 bar:
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[def func (foo, bar=None): ... ]

* positional-only: {L{FRAIE, & —H BB L ARNS . (WRAETE 2wl i1 ek BUE X
ISR EMNZ IR E A/ FARES, IR posonlyl I posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... J

o keyword-only: {{FRKHET:, F5& A~ HABHE LT RBEFAE AN SE. AR FIE S 0] 7 iR
E X IESH) R b & AT AL E TS ST L2 N AN B IE S Z Ji— * ke S, Bl
TATHY kw_onlyl F1 kw_only2:

[def func (arg, *, kw_onlyl, kw_only2): ... ]

 var-positional: WIASRLE, 447 0T DA — LR HCR O AL E SR B A (MR 2
BRI ESHL R XML S LS 4 FREINE * e 3, BT FEH args

[def func (*args, **kwargs): ... ]

* var-keyword: FAZRBEF, HEE A DASRBUE AR S T S A (BT MBS O #2054
TEHZIE). RMESAEEIIETESAPRATMEA ~* K@ L, BIA LR kwargs.

TS AT VALFI N E PTEAN e 2R, ] AS LT e S Hidit s BROAMEL -

W2 Wargument RIEFZKH . GRS X BT E)E ILE S, inspect .Parameter 2%, function —
DL PEP 362.

path entry -- J%12 A Il
import path WH)—AFRMAIE, SPpath based finder I RAIKEE T ARIBIR

path entry finder -- ¥ A LI T3 2%
F—R] AL sys.path_hooks (RBipath entry hook) 12 [Bl {1 finder, HWAhSt R GEM L path entry F
TERIARE
5% importlib.abc.PathEntryFinder DA T f#IKIEA DB IRAF I SLIA AT

path entry hook -- J&1E A 0541
— MRS, EAERGE AR E path entry TP LU T RERSMET sys . path_hooks %
ek [l—A path entry finder .

path based finder -- J& B4 121 AE #k 25
BRANR)—FPTgs 2 & 4R %, WHE—ANimport path AR

path-like object -- PEIER N4
RFE— DRGNS . IR A — N Fn RN str 5 bytes X4, v P —
ANSEILT os.PathLike MM BINTS . — % £f os.PathLike M A% 2 Al 378 H os . fspath ()
PREGE R str i bytes RN XM R G HAE; os.fsdecode () Ml os. fsencode () A4l
RIS str 3 bytes RABIRLER . X4 2 PEP 519 5] AKY.

PEP
“Python 43R WY LLHE . —4> PEP gi@ — it 3k, JokIa Python #H XEEHEFD, Biifiid
—A Python [T HGRH: S BB ERSS . PEP I 2 AR 1 1) B AR RIS T T4 SURF A JE B
PEP WA A4t = SOR R . WA DO RR A 1R B Bt PA S R Z5TII. Python (T HR S5 5
SR E AL . PEP M/EE A THTAEAL XA IR, LR A B I ARIC A SORY
%10, PEP 1,

portion -- ¥4y
F I —A~ i 44 25 (AL BN H SR SCAF S (AT REFEICT— zip SCIF) , HAk g UL PEP 420,
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positional argument -- {3/ ¥ 23 %
Z: Wargument,

provisional API -- £ API
B APL 25 0A EHERTEARE R ) S 3R A E IR UEZ A . g 11 o BRI R4 1l A 2 7
AERUCE, BRBEHPNCHE E, 3R O L& i e A W B E LN 3T 10 5 RN SR R B
W (R EFERBRRZEE ) o WA EMOPAN SRR HAT - U APT 8 IN A Z 1l & 25 &3 1) = L v
R P A I A 7T BE 22X AR

B2 A2 E APLRUE, [0 5 AARA R E S PN TG RRT r 587 — Al 15 R A A )
SRR RESE R B w5 A T 5

X APAE B AR SR VPR E PR RSN IBT IR E , A 2 T MR KPR T SRIG BT IN . 115 L PEP 411,

provisional package -- #7 ¢ 1
Z: W provisional API,

Python 3000
Python 3.x RZATHEAMMERR (X4 FHERUA 3 i RIS B IC IR IR T I T) . A a4 5
y\j (prsk” .

Pythonic

FE— S — B U SR G 1 Python 15 7 50 B MMM, TIAS 2 (8 P FG b 57 v e 1 R
ARG . i, Python (% IR 2 for iBAIEIA MM P — N EAT R P T A TR
VF2 HAWTE 5 B0 XRS5, DA S Python B AT I S8 6 — ey s

for i in range(len(food)):
print (food[i])

L

T FE I Y B 1575 B Pythonic (77 34k X FERY:

-
for piece in food:

print (piece)

qualified name -- [ 5 % B
— PSS BRI AR, s ME 4 R VR S B s e SR RN BRI VA) “BEAR
FHICE L, PEP 3155, X T fcim 2R BRI, BREAFR SR 45—

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qualname_
ICI
>>> C.D.__gualname_
'C.D'
>>> C.D.meth._qualname___
'C.D.meth'

.

295 T 5 B, 7 TROE & AR BRI PSS o TR R B A, Hrh S A AL
A, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- 5| |- %k
MG HE S4XT 2005 TR A ERS, EMSiRem. FLxige kA s HITEoK
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TEARPAEE, IR PO GOK AR R 51 THE0s Python AU U6 2 A AT UL, HE
JCPython SZBU)— AN X MICR . R BT AT sys . getrefcount () BRSIRIZ R E X 411951
T

regular package -- f; L0
&g 8 package, BIMAEH A __init_ .py SR H %

%2l namespace package.

slots__
—FNEHES BRI, A TG A R S 1 S X S RS R S B LR AT AT . BRAAX R IR
AT, BB RGAH ARG, B AR DEAE N RA, GIaFE AR Y AR, HF B
Wl & RS
sequence -- J3-41]

—Phiterable, ©ZFFE __getitem () FER VAR AR HITRAMICE VI, g X
T REPIHKEER __len__ () 75{2 WEH@V?U%’@@% list, str, tuple fil bytes &, ¥
HEMR dict BEFF __getitem () Ml _len_ (), {HEHIEI ARG IETS, HAEHHE
Bimmutable ST A B RECRE R ICE,

collectlons abc.Sequence E%%%%XT#&E$E§E‘JED, BAE __getitem__ () M

_len_ () ZA4b, BEINT count (), index (), _ _contains__ () fl __reversed_ (). SEF
ﬁt?ﬁ%i‘ilﬂﬂ’]?@ﬁiTMﬁﬁﬁ reglster ) RSN . BRECE XGE P T ENE L2 SR, ES
5] 38 PR

set comprehension -- 441 A
AL PR — AP IR AT B T A s TR IR B 45 R E G — R BB Y. results = {c for
c in 'abracadabra' if c not in 'abc'} ¥ERFEEES {'r', 'd'}. Sl comprehen-
sions,

single dispatch -- ¥R
—Fhgeneric function PRI, HEIEET BN HHIETINEFER .

slice -- Y )i
HH RALE T HREE sequence W—FR XS . U1 R &l i FARbRic ok QI@ny, 76 11 PAHILAPA
B 5T, flil variable_name[1:3:5]. JiGS (FHR) ARicfENHEH slice X4,

special method -- %555 J5 ik
— il Python Ba=Xi I 73k, FRXSHEAS KRB T4 B E B AnAR N 4545 . X R yE R A PRI
FORBUF R FRIR 709 S0k 2 WL specialnames .

statement -- jE4i)
BRI B (— MRS “H) NI, —ARIE R W] DA — A expression SN A KB IOLE
Blin if., while BY for,

static type checker -- FARTUKS A5 5%
L Python AUHSH AT /04, AR Bl NPF FERNIMNB TR . AiES L 227 A typing
e,

strong reference -- 5 5 | Jf]
1t Python 1) C AP v, 55| @48 A #eA 51 AR BT A mxT R 51 0 . Fee 5] ) i ml i i i
M Py INCREF () RFRIRE| e MRS Ha‘ﬂLiﬂ:Py_DECREF() KRERE -

Py_NewRef () PREFTHH TR —MXTRPRS . 8E, UOFER B 3585 | A /E S 7E %
SRS P Py _DECREF () pR%L, VAEES| AR .

S iE 2 [Fborrowed reference.,

text encoding -- LA S A
1 Python Ht, —ANFELFER 22— Unicode fURS 5 (FEEI A U+0000--U+L10FFFF ). K T FAAE & i —A>
AR, BRI — Ry
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R NP F I — PRI i, A F T8 B QAT R a7
A BRI R SCAFIE b, BRGSO FR A

text file -- LA
— RS LS str X R file object . T8 — SRS B U7 17—~ T[] 5755 i B i o A shad
Htext encoding . SCASSAF G TEFEVASCARL ("' B "w' ) FTHFHY 0. sys . stdin, sys.stdout
PAM io.StringIO HYSLH,
FE S Fbinary file T fRREW LS 59 AT £ ) SCHEXT S

triple-quoted string -- = 5| 'S P45 it
HRAWEAESAES (7) SERSS ) WEMFS. BIERE LS E RS A5 SRt T
TFEREA A 2AE, HEa MLk ENARFIREZSFENEERERE LR SFE] 5, I
AT PABSEE AT o i M AT, BRSSO A SR R BT .

type -- %!
KA YLE—> Python X[ L@ TAHHAMZE; XA EA MR, BHTEXRER, aRAHE
B __class__ J@tE, 3@t type (obj) KIRHL.

type alias -- S35 #
—ANRBIR ] SCH], AE T SR R B 254 bR IRAT
R H 2 B E R R AL 2 20 2 i . filan:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:

pass
.

AT AR i T Bk
Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) —-> list[Color]:
pass

.

Z L typing fl PEP 484, HAg X tb T RE A ERAHE I .

type hint -- 287835 /iR
annotation K5t JEVE. RENIE S B0R MHE TS E BRI ZEEL.
FPAVPRIR 2 AT R T A& Python 5 I HK ,, (HEANIRE4A X246 & 5 WAL . EM1iLsEME) IDE
SEIAAD A A
SRR RIRYER RS AT AR typing. get_type_hints () RPN, {HJRHA I
AHATPA
Z: L typing fl PEP 484, H g X} DI REIGTHELNREA

universal newlines -- i ] #i47
— RSO T, FFA R A AR A T AR bR Unix T4 Z0E ' \n' . Windows [
Z1% "\r\n"' PAKIHNR Macintosh [ %E '\r' . Z 0, PEP 278 f1 PEP 3116 fil bytes.splitlines ()
T2 Ui .

variable annotation -- 28 & brii:

ot AR w B 2K @ Pk i annotation
TERREAS o IS SRR, T ] ek HLR A :

class C:
field: 'annotation'
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AR EARAEE T RO R AR 0 BINDA AR B2 int JRAURO(E:

[count: int = 0

A R YA PEAN R I annassign —77 .
Z: I, function annotation, PEP 484 F1 PEP 526, H. 3§ T IINEE. 551527 annotations-howto DA T fiffi
FAFR R B AR 5 i

virtual environment -- J{ {1 25135
R SR RZTIIRES, AL Python J1 PR B AE% BRI Python 42 % LR 2 T
LB [F— R G _Fast T HAh Python N FHARFITT A4 .

HZL venv,

virtual machine -- JE L
— B AR E LT, Python HEAUIML AT HAA T A58 S it I 2R i) byrecode .
Zen of Python -- Python 2 #fi

FI|H5 Python BT IEIN S5¥72, A B TR S M NXFES . AFHRIANATAER B SRR A
By N”import this”,
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APPENDIX B

i A

XA R Sphinx M reStructuredText JAE BT, Sphinx f&—~% AL FE Python SCEY I 4 5 1Y SCRY A A28 -

AR BIC TR IF S, AT AR5 2 587, IR Python 7 o WIS S A th BEk, 3 i
reporting-bugs T ARAIIT 25 . Fell Bl UL i |

SRV
* Fred L. Drake, Jr., J5iffy Python SR T HAEZ G55, ARZ SRZ A1
o T4 reStructuredText Fl Docutils 241 Docutils Wi H ;
* Fredrik Lundh [/ Alternative Python Reference i | , Sphinx M H{5-3| T i £ {F i AE V.

B.1 Python T8y Rk

F 2%} Python 57, Python FRifEFERT Python SURYA TTHAIY A, B Python JEAAD 4 K ) Misc/ACKS {44
T ER A TR

477 Python +LE i AT, Python 45 T WG H: (649 TR WHAHAAT!
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apPENDIX C

5 FFATIE

C.1 ZHHFrIm s

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#] pA %% %] Digital Creations (¥} Zope /2 ]; W, https://www.zope.org/), 2001 4, Python #{4- 4>
2% (PSF, I https://www.python.org/psf/) 7., iXJ&—A~% AHA Python AH I RIH AU A @ i S FIZHZE
Zope AT IIAE /2 Python 3R { B G eI 51 o

JI A7 ) Python FAERZITRR) (A KIFURHYE L2 https://opensource.org/ ) o P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

b &i) 7 Y = Fh FrEE GPL & ?

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 o
2.1 2.0+1.6.1 2001 PSF o
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 ys
2.1.3 2.1.2 2002 PSF =
22 FHE 211 2001 &4 PSF B2
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#ik: GPL #6409 140k #% Python 76 GPL F %A, 15 GPL AKlil, Fif Python Vil HEHK FoF (4 % 16 80U
HOSSAS, T T TFURPF I S5 . GPL 3V THIE G5 Python 1T DL FUEEAE GPL R A %k P4 £ W
IS RV TN AAT o

SRS ARZAE Guido 155~ TARRSNESGIEE , (X A7 O T BE .

C.2 FRERs{ LAE M5 &M Python By F0F ¢

Python A SCRS ) 1 V7 W] 3BT PSF 4 T #7330

M Python 3.8.6 JF 4, SCR{HFAYRG] . BRAEHE AR AR R A2 PSF VF AT PSRN 5 25 2 BSD 4T HYME
VAT

K850 6575 Python th I BPHET R RO VT, ST & AR T 2 TR IS — B0t 5 sy
BRSBTS B T4 0 7T 5 8 i,

C.2.1 HF PYTHON 3.12.3 # PSF o] {ipil

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),._
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—~Python

3.12.3 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 3.12.3 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 3.12.3 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 3.12.3 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
3.12.3.

4. PSF is making Python 3.12.3 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.12.3 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 3.12.3

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.3, 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. 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, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.12.3, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 #f BEOPEN.COM #F o] {ipil

BEOPEN PYTHON FFi 4 a] pS 5 1 i

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.

&)
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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

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 F§F PYTHON 1.6.1 ) CNRI o] i

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 THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

&)
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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
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 5 CWI ¥ a]tpiX

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 3.12.3 DOCUMEN-
TATION

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
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(% 50
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 WrRER Ry o] S8
AT Python B ATHUCTAG A=y B b VAT RIBCAITT R, AT AR A 23 FLRIHE .

C.3.1 Mersenne Twister

fE°F random Bt N Z R _random C ¥ &40 4% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html RIS AT & A HURS i 52 B e R

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. 1IN 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 [] Y5 S A https:/www.wide.ad. jp/

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. IN 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 RLEEFRS

test.support.asynchat fl test.support.asyncore FHAS LRI, -

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.
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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

uu AL DA AR

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 & E2=EAH

xmlrpc.client fEHEE DA HEH:

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

&)
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll B PATULHH:

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 Wit 3T kqueue 45 LA AR A HA:

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. 1IN 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

&)

326 Appendix C. FHsEF0¥Fa[iE




The Python/C API, Z1THa4 3.12.3

(% 50
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 36 { Marek Majkowski’ %} Dan Bernstein [ SipHash24 Sk SEH . B85 AR E:

<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/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c XML T C pREL dtoa Al strtod, FT C AU ERUE R FAFE 2 MR E4, BIREHH
David M. Gay 45 1[4 SC:.  H EiiZ 00l FE https://web.archive.org/web/20220517033456/http://www.netlib.

org/fp/dtoa.c i, F£ 2009 4 3 16 HAGZRE M4 546365 DA BUBURI VR T

/****************************************************************

The author of this software is David M. Gay.

E O

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

E I

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

*
*
* 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.

*

*

**************************************************************/
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C.3.12 OpenSSL

RPN E R GRS, M hashlib, posix, ssl, crypt it {#i[f] OpenSSL i3RI E 4 EE . 4, Python
i) Windows Fl macOS 22527 n] e <>t 55 OpenSSL R4S, T PAFRATTHLAE b E245 —15 OpenSSL 1 nJHIE
R4S, X}F OpenSSL 3.0 il H G £:A7AE AT, 908 Apache ¥ R[HIE v2:

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
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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
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
SR
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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
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
(B0
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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

C.3.13 expat

pyexpat @M U351 expat JFRIAA 21, BRIEALE 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

] ctypes BLIRTZH) _ctypes C ¥ J@ 2 G451 libfi JEAY &I A =AY, BRAF BN E T

—-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:

&)
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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.

(% L350

C.3.15 zlib

IR ARG EAR PR 21ib ARIFT Tk TH e, I A5 zlib ST 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 [ MG F S SE LA T cfuhash 31 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

&)
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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)
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

fEA decimal B TF)ZA _decimal C ¥ (i AL45 1 libmpdec J72 (Y I A M H ), BRAEA I C 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. 1IN 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.3.18 W3C C14N i EH

test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% https://www.w3.
org/TR/xml-c14n2-testcases/ R 3 53 BSD ¥ R]IE & 17

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
"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

audioop LS ] T SoX i H Y g771.c SCAH IR AS . hitps:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

BEPEACHD 2 Sun Microsystems, Inc. [ fit - il JC R MBS o 7 AT DASE DL el A2 St P AR i
TNt

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING
THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

PR Sun JEACHS AP B AR 32 H: 9 H. Sun Microsystems, Inc. 3545 U4 MpBh A A . HEGS . &
PR

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

AEAEATF Sun Microsystems, Ine. 357X FE it A BRI 56 S CMUASIRAG | il 0 R 20
B, HIAE Sun O R AT AR LR E

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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C.3.20 asyncio

asyncio BURAHLEEINK H uvloop 0.16, E2ET MIT ¥ UL AFTHY:

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.

C.3. Wi HaYiF o] S5 H
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3l

EFE

.. .,299

2to03,299

>>> 299

_all_ (a%%),72
__dict__ (#3/EM), 166
__doc__ (#3kEMH), 165

_ file_ (BHz/Eh), 165, 166
_ future_ , 304

__import_

WEEH, T3
_ loader_  (F¥/EM), 165
__main___

module, 12, 193, 206, 207
_ name__ (3B M), 165, 166
__package__ (##3/E), 165
_ PYVENV_LAUNCHER_ , 221,226
__slots_ ,311
_frozen (C struct) ,75
_inittab.initfunc (C member) ,75
_inittab.name (C member) ,75
_inittab (C struct) ,75
_Py_c_diff (C function) , 127
_Py_c_neg (C function) , 127
_Py_c_pow (C function) , 128
_Py_c_prod (C function) , 127
_Py_c_quot (C function) , 127
_Py_c_sum (C function) , 127
_Py_InitializeMain (C function) , 234
_Py_NoneStruct (C var) ,248
_PyBytes_Resize (C function) , 130
_PyCFunctionFastWithKeywords (C type) ,

250

_PyCFunctionFast (C type) ,250
_PyCode_GetExtra (C &%), 164
_PyCode_SetExtra (C &%), 164
_PyEval_RequestCodeExtralndex (C &%), 163
_PyFrameEvalFunction (C type) ,203
_PyInterpreterFrame (C struct) , 180

_PyInterpreterState_GetEvalFrameFunc (C
function) , 203
_PyInterpreterState_SetEvalFrameFunc (C
function) , 203
_PyObject_GetDictPtr (C function) ,93
_PyObject_Newvar (C function) ,247
_PyObject_New (C function) ,247
_PyTuple_Resize (C function) , 149
_thread
module, 200
RAXE L, 161
KB
method -—- ¥, 311
AHEEE
_ PYVENV_LAUNCHER
PATH, 12
PYTHONCOERCECLOCALE, 232
PYTHONDEBRUG, 190, 226
PYTHONDEVMODE, 222
PYTHONDONTWRITEBYTECODE, 191, 229
PYTHONDUMPREF'S, 222, 264
PYTHONEXECUTABLE, 226
PYTHONFAULTHANDLER, 222
PYTHONHASHSEED, 191, 223
PYTHONHOME, 12, 191, 197, 223
PYTHONINSPECT, 191, 224
PYTHONINTMAXSTRDIGITS, 224
PYTHONIOENCODING, 194, 228
PYTHONLEGACYWINDOWSFSENCODING,
217
PYTHONLEGACYWINDOWSSTDIO, 192, 224
PYTHONMALLOC, 238, 241, 243
PYTHONMALLOC" (] H:
" "PYTHONMALLOC=malloc", 245
PYTHONMALLOCSTATS, 225, 238
PYTHONNODEBUGRANGES, 221
PYTHONNOUSERSITE, 192, 229
PYTHONOPTIMIZE, 192, 225
PYTHONPATH, 12, 191, 225
PYTHONPERFSUPPORT, 228

, 221,226

192,
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PYTHONPLATLIBDIR, 225
PYTHONPROFILEIMPORTTIME, 224
PYTHONPYCACHEPREFIX, 227
PYTHONSAFEPATH, 220
PYTHONTRACEMALLOC, 228
PYTHONUNBUFFERED, 193, 221
PYTHONUTFS, 217, 232
PYTHONVERBOSE, 193, 229
PYTHONWARNINGS, 229
K&k
WE B, 252
Z i, 107
Zaxt g
(B RZ AP, 107
Zowgn
(B RE AP, 107
HF
WE®HK, 73
MR #9198
i, MEE, 198
KA
object —- X%, 121
wAT &
W E &4 252
BEA
method —-- ¥, 307

A

abort (C &), 72
abs
WE B, 101
abstract base class —- £ HE %, 299
allocfunc (C type) ,289
annotation -- AFiE, 299
argument -- %, 299
argv (f£ sys #3P), 196

builtins
module, 12, 193, 206, 207
bytearray
object —— X4, 131
bytecode —-- FE¥#, 301
bytes—-like object —-- FH¥ A £, 301

C

c #4110, 302
callable —— F x4, 301
callback —-- [, 301
calloc (C FH#), 237
Capsule
object —-- X%,177
class —- 2,301
class variable —- 2 &, 301
close (f& os B3 %), 206
CO_FUTURE_DIVISION (C var) ,47
complex number —-- &#
object —-- X%, 127
complex number --— £ ¥, 301

context manager —— T X%&HE 301
context variable —- FTXZFE, 301
contiguous -- #4110

contiguous —-- # %, 302

copyright (f£ sys 23 +), 196
coroutine -— H4E, 302

coroutine function -- &%, 302
CPython, 302

D

decorator -- M, 302

descrgetfunc (C type) ,289
descriptor —-- #®E, 302
descrsetfunc (C type) , 289
destructor (C type) ,289

ascii dictionary -- F#
WE ® 2, 93 object —— X £, 152

asynchronous context manager -- % ¥ |t dictionary -- F#,302

T X & 3 2, 300 dictionary comprehension —— F H 3 & R,
asynchronous generator -- 34 £, 300 302
asynchronous generator iterator -- & dictionary view —— FHH K, 302

A R R 300 divmod
asynchronous iterable —-- # % 7 #% R £, WEEH, 101

300 docstring —— XAFFH &, 302
asynchronous iterator -- F#H#&RE, 300 duck-typing -- ®F KA 303
attribute -- &, 300

awaitable -- H 444,300 E
B EAFP, 303

EOFError (N & J+7%), 165
BDFL, 300 exc_info (F£ sys 23 %), 10
binary file —- Z3t#| U, 301 executable (& sys $#3P), 195

binaryfunc (C type) ,290
borrowed reference —— & AE| A, 301

exit (C &), 72
expression -- FikR,303
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extension module —-- ¥ EH, 303

F
f-string —- f-F4 &, 303
file object —— XX 4,303
file-like object —-- XH&R %, 303
filesystem encoding and error handler
- XHRAGRHEDGHEAEEHRLEE, 303
finder —- &K, 303
float
WE ® K, 103
floor division —-- i FEER %, 303
Fortran #£4%, 110,302
free (C %), 237
freefunc (C type) ,289

frozenset
object —— X4, 155
function —— E#

object -- X%, 157
function -- &, 304
function annotation -- REAFE, 304

G

garbage collection —- 3% [E ik, 304
gcvisitobjects_t (C type) ,296

generator -- 4 R #&,304

generator —— 4 &, 304

generator expression —-- 4 gk #BFERA, 304
generator expression —-- 4 K #FKAERA, 304
generator iterator —-- 4 k£ RE, 304
generic function —-- Z A &, 304

generic type -- R A&, 304
getattrfunc (C type) ,289
getattrofunc (C type) ,289
getbufferproc (C type) ,290
getiterfunc (C type) , 289
getter (C type) ,256

GIL, 305

global interpreter lock —— 4 F & &4,
198

global interpreter lock —- 4 g @B 24,
305

F{

hash

W B R 3, 94, 267

hash-based pyc ——- ®EFW%&HH pyc, 305
hashable -- ¥, 305
hashfunc (C type) ,289

I

IDLE, 305

immutable —-- R4, 305
import path —— B AEK4#, 305

importer -- B A#, 305
importing -- & A, 305
incr_item(), 11,12

initproc (C type) ,289
inquiry (C type) ,295

instancemethod

object —- X %,159
int

WE®EH, 103
integer

object —— X%, 121
interactive -- X &, 305

interpreted —— fEA, 305

interpreter shutdown —— B xH, 305
iterable —— H#HARX 4, 306

iterator —- # R %, 306

iternextfunc (C type) ,289

K

key function -- # &%, 306
KeyboardInterrupt (A &%), 60, 61
keyword argument -- X#FEH, 306

L

lambda, 306
LBYL, 306
len
W &%, 94, 103, 105, 151, 153, 156
lenfunc (C type) ,290
list
object —— X%, 150
list —-- %%, 306
list comprehension —- %|%k# &R, 307
loader -- fn# #, 307
locale encoding -- EE XK E%HEKR, 307
LONG_MAX (C %), 122

M

magic method —- J&EAKF %, 307
main (), 194, 196
malloc (C &3), 237
mapping -- B4t

object —- X£,152
mapping —- Bt&t, 307
memoryview

object —— X %,175
meta path finder -- TLERZEH &, 307
metaclass -- J2%, 307
METH_CLASS (C macro) ,252
METH_COEXIST (C macro) ,252
METH_FASTCALL (C macro) ,251
METH_KEYWORDS (C macro) ,251
METH_METHOD (C macro) , 251
METH_NOARGS (C macro) ,251

e ]
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METH_O (C macro) ,252
METH_STATIC (C macro) ,252
METH_VARARGS (C macro) , 251
method —-— F &
object —— X &, 160
He k. 311
& A, 307
method -- ¥, 307
method resolution order -- % 3 # 7,
307
MethodType (types #£#t), 157, 160
module
__main__, 12,193,206, 207
_thread, 200
builtins, 12, 193, 206, 207
object —-- X%, 165
signal, 60, 61
sys, 12, 193, 206, 207
# & path, 12,193, 195
module —-- 3, 307
module spec -- HEEH, 307
modules (f& sys 53 ¥), 72, 193
ModuleType (f£ types 123 +), 165
MRO, 307
mutable —- H x4, 308

N

named tuple —-- E &4, 308
namespace —- % %4, 308
namespace package —- @ % & |d 4, 308
nested scope —-— ‘d‘%%ﬁﬁ]ﬁ’ 308
new-style class —-- ¥z, 308
newfunc (C type) ,289
None

object —-- X4, 121

O

object —- X&
bytearray, 131
Capsule, 177

code —- fR#, 161
complex number —-- &%, 127
dictionary -- 4,152

frozenset, 155
function —— E#, 157
instancemethod, 159
integer, 121

list, 150

mapping —— B4, 152
memoryview, 175
method —-- ¥, 160
module, 165

None, 121

sequence, 129

set, 155

type, 7, 115

TG4, 148

F 3,129

#F, 121

S, 164

A, 125

KA, 121
object —— Xt#4,308
objobjargproc (C type) ,290
objobjproc (C type) , 290
OverflowError (A ZF%), 122,123

F)

package -— 4,308
parameter —-- %, 308
PATH, 12

path

module # &, 12, 193, 195
path (f£ sys #8238 %), 12, 193, 195

path based finder -- ETEZMERE, 309
path entry —-- BE#&EAH, 309

path entry finder -- BE&EN 0244, 309
path entry hook -- BN H4F, 309

path-like object —- BEZEET%£, 309
PEP, 309

platform (f& sys #3P), 196
portion —— #4309

positional argument —--— fL&S#, 310
pow

WE &%, 101,102
provisional API -- ¥ & API, 310
provisional package -- % FA, 310

Py_ABS (C macro) .4
Py_AddPendingCall (C function) , 208
Py_ALWAYS_INLINE (C macro) ,4
Py_AtExit (C function) ,72
Py_AUDIT_READ (C macro) ,254
Py_AuditHookFunction (C type) ,72
Py_BEGIN_ALLOW_THREADS (C %), 198
Py_BEGIN_ALLOW_THREADS (C macro) , 201
Py_BLOCK_THREADS (C macro) , 201
Py_buffer.buf (C member) , 108
Py_buffer.format (C member) , 109
Py_buffer.internal (C member) , 109
Py_buffer.itemsize (C member) , 108
Py_buffer.len (C member) , 108
Py_buffer.ndim (C member) , 109
Py_buffer.obj (C member) , 108
Py_buffer.readonly (C member) , 108
Py_buffer.shape (C member) , 109
Py_buffer.strides (C member) , 109
Py_buffer.suboffsets (C member) , 109
Py_buffer (C type) , 108
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Py_BuildvValue (C function) , 83
Py_BytesMain (C function) ,43
Py_BytesWarningFlag (C wvar) , 190
Py_CHARMASK (C macro) ,5

Py_CLEAR (C function) ,50
Py_CompileString (C FH4k), 46
Py_CompileStringExFlags (C function) ,46
Py_CompileStringFlags (C function) ,45
Py_CompileStringObject (C function) ,45
Py_CompileString (C function) ,45
Py_complex (C type) , 127

Py_DebugFlag (C var) , 190

Py_DEBUG (C macro) ,13
Py_DecodeLocale (C function) ,68
Py_DECREF (C %%%), 7

Py_DECREF (C function) ,50

Py_DecRef (C function) ,5I
Py_DEPRECATED (C macro) ,5
Py_DontWriteBytecodeFlag (C var) , 190
Py _Ellipsis (C var) ,175
Py_EncodeLocale (C function) ,69
Py_END_ALLOW_THREADS (C %), 198
Py_END_ALLOW_THREADS (C macro) , 201
Py_EndInterpreter (C function) ,207
Py_EnterRecursiveCall (C function) , 64
Py_EQ (C macro) ,275

Py_eval_input (C var) , 46
Py_ExitStatusException (C function) ,215
Py_Exit (C function) ,72

Py_False (C var) ,125

Py_FatalError (), 196

Py_FatalError (C function) ,72
Py_FdIsInteractive (C function) , 67
Py_file_input (C wvar) ,46
Py_FinalizeEx (C #&#k), 72, 193, 206, 207

Py _FinalizeEx (C function) , 193
Py_Finalize (C function) , 194
Py_FrozenFlag (C var) , 191
Py_GenericAliasType (C var) , 187
Py_GenericAlias (C function) , 187
Py_GetArgcArgv (C function) ,234
Py_GetBuildInfo (C function) , 196
Py_GetCompiler (C function) , 196
Py_GetCopyright (C function) , 196
Py_GETENV (C macro) ,5
Py_GetExecPrefix (C FH#k), 12
Py_GetExecPrefix (C function) , 195
Py_GetPath (C H#), 12

Py_GetPath (), 194, 195

Py_GetPath (C function) , 195
Py_GetPlatform (C function) , 196
Py_GetPrefix (C FH), 12

Py_GetPrefix (C function) , 194
Py_GetProgramFullPath (C &%), 12

Py_GetProgramFullPath (C function) , 195

Py_GetProgramName (C function) , 194

Py_GetPythonHome (C function) , 197

Py_GetVersion (C function) , 196

Py_GE (C macro) ,275

Py_GT (C macro) , 275

Py_hash_t (C type) ,87

Py_HashRandomizationFlag (C var) , 191

Py_IgnoreEnvironmentFlag (C var) , 191

Py_INCREF (C &%%), 7

Py_INCREF (C function) ,49

Py_IncRef (C function) , 5l

Py_Initialize (C $4%), 12,206

Py_Initialize(), 194

Py_InitializeEx (C function) , 193

Py_InitializeFromConfig(C function),230

Py_Initialize (C function) , 193

Py_InspectFlag (C var) , 191

Py_InteractiveFlag (C var) , 191

Py_IS_TYPE (C function) ,249

Py_IsFalse (C function) ,249

Py_IsInitialized (C H), 12

Py_IsInitialized (C function) , 193

Py_IsNone (C function) ,248

Py_IsolatedFlag (C var) ,191

Py_IsTrue (C function) ,249

Py_TIs (C function) , 248

Py_LeaveRecursiveCall (C function) , 64

Py_LegacyWindowsFSEncodingFlag (C var) ,
191

Py_LegacyWindowsStdioFlag (C var) , 192

Py_LE (C macro) ,275

Py_LIMITED_API (C macro) ,16

Py_LT (C macro) ,275

Py_Main (C function) ,43

PY_MAJOR_VERSION (C macro) ,297

Py_MAX (C macro) ,5

Py_MEMBER_SIZE (C macro) ,5

PY_MICRO_VERSION (C macro) ,297

PY_MINOR_VERSION (C macro) , 297

Py_MIN (C macro) ,5

Py_mod_create (C macro) , 168

Py_mod_exec (C macro) , 169

Py _MOD_MULTIPLE_INTERPRETERS_NOT_SUPPORTED

(C macro) , 169
Py_MOD_MULTIPLE_INTERPRETERS_SUPPORTED
(C macro) , 169
Py_mod_multiple_interpreters (C macro) ,
169
Py_MOD_PER_INTERPRETER_GIL_SUPPORTED (C
macro) , 169
Py_NewInterpreterFromConfig(C function)
, 206
Py_NewInterpreter (C function) , 206
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Py_NewRef (C function) ,50
Py_NE (C macro) ,275
Py_NO_INLINE (C macro) ,5
Py_None (C var) ,121
Py_NoSiteFlag (C var) , 192
Py_NotImplemented (C var) ,91
Py_NoUserSiteDirectory (C wvar) , 192
Py_OptimizeFlag (C var) ,192
Py_PrelInitializeFromArgs (C function) ,
218
Py_PreInitializeFromBytesArgs (C
function) ,218
Py_PrelInitialize (C function) ,218
Py_PRINT_RAW (C %), 165
Py_PRINT_RAW (C macro) ,91
Py_QuietFlag (C var) , 192
Py_READONLY (C macro) , 254
Py_REFCNT (C function) ,49
Py_RELATIVE_OFFSET (C macro) , 254
PY_RELEASE_LEVEL (C macro) , 297
PY_RELEASE_SERIAL (C macro) ,297
Py_ReprEnter (C function) , 64
Py_ReprLeave (C function) , 64
Py_RETURN_FALSE (C macro) , 125
Py_RETURN_NONE (C macro) , 121
Py_RETURN_NOTIMPLEMENTED (C macro) ,91
Py_RETURN_RICHCOMPARE (C macro) , 275
Py_RETURN_TRUE (C macro) , 125
Py_RunMain (C function) ,233
Py_SET_REFCNT (C function) ,49
Py_SET_SIZE (C function) ,249
Py_SET_TYPE (C function) ,249
Py_SetPath (), 195
Py_SetPath (C function) , 195
Py_SetProgramName (C F#), 12
Py_SetProgramName (), 193195
Py_SetProgramName (C function) , 194
Py_SetPythonHome (C function) , 197
Py_SETREF (C macro) , 5l
Py_SetStandardStreamEncoding (C
function) , 194
Py_single_input (C var) ,46
Py_SIZE (C function) ,249
PY_SSIZE_T_MAX (C %), 123
Py_ssize_t (C type) , 10
Py_STRINGIFY (C macro) ,5
Py_T_BOOL (C macro) , 255
Py_T_BYTE (C macro) , 255
Py_T_CHAR (C macro) , 255
Py_T_DOUBLE (C macro) , 255
Py_T_FLOAT (C macro) , 255
Py_T_INT (C macro) ,255
Py_T_LONGLONG (C macro) , 255
Py_T_LONG (C macro) , 255

Py_T_OBJECT_EX (C macro) , 255
Py_T_PYSSIZET (C macro) , 255
Py_T_SHORT (C macro) , 255
Py_T_STRING_INPLACE (C macro) , 255
Py_T_STRING (C macro) , 255
Py_T_UBYTE (C macro) , 255
Py_T_UINT (C macro) ,255
Py_T_ULONGLONG (C macro) , 255
Py_T_ULONG (C macro) ,255
Py_T_USHORT (C macro) ,255
Py_TPFLAGS_BASE_EXC_SUBCLASS (C macro) ,
271
Py_TPFLAGS_BASETYPE (C macro) , 270
Py_TPFLAGS_BYTES_SUBCLASS (C macro) ,271
Py_TPFLAGS_DEFAULT (C macro) , 270
Py_TPFLAGS_DICT_SUBCLASS (C macro) ,271
Py_TPFLAGS_DISALLOW_INSTANTIATION (C
macro) , 272
Py_TPFLAGS_HAVE_FINALIZE (C macro) ,271
Py_TPFLAGS_HAVE_GC (C macro) , 270
Py_TPFLAGS_HAVE_VECTORCALL(C macro),272
Py_TPFLAGS_HEAPTYPE (C macro) , 269
Py_TPFLAGS_IMMUTABLETYPE (C macro) ,272
Py_TPFLAGS_ITEMS_AT_END (C macro) , 27l
Py_TPFLAGS_LIST_SUBCLASS (C macro) ,271
Py_TPFLAGS_LONG_SUBCLASS (C macro) ,271
Py_TPFLAGS_MANAGED_DICT (C macro) ,271
Py_TPFLAGS_MANAGED_WEAKREF (C macro),271
Py_TPFLAGS_MAPPING (C macro) ,272
Py_TPFLAGS_METHOD_DESCRIPTOR (C macro) ,
270
Py_TPFLAGS_READYING (C macro) , 270
Py_TPFLAGS_READY (C macro) ,270
Py_TPFLAGS_SEQUENCE (C macro) ,272
Py_TPFLAGS_TUPLE_SUBCLASS (C macro) ,271
Py_TPFLAGS_TYPE_SUBCLASS (C macro) ,271
Py_TPFLAGS_UNICODE_SUBCLASS (C macro) ,
271
Py_TPFLAGS_VALID_VERSION_TAG (C macro),
273
Py_tracefunc (C type) ,208
Py_True (C var) ,125
Py_tss_NEEDS_INIT (C macro) , 211
Py_tss_t (C type) ,211

Py_TYPE (C function) ,249
Py_UCS1 (C type) , 132
Py_UCS2 (C type) , 132
Py_UCS4 (C type) , 132

Py_uhash_t (C type) , 87

Py_UNBLOCK_THREADS (C macro) , 201

Py_UnbufferedStdioFlag (C var) , 192

Py_UNICODE_IS_HIGH_SURROGATE (C
function) , 135
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Py_UNICODE_IS_LOW_SURROGATE(C function)
, 135

Py_UNICODE_IS_SURROGATE (C function), 135

Py_UNICODE_ISALNUM (C function) , 134

Py_UNICODE_ISALPHA (C function) , 134

Py_UNICODE_ISDECIMAL (C function) , 134

Py_UNICODE_ISDIGIT (C function) , 134

Py_UNICODE_ISLINEBREAK (C function) , 134

Py_UNICODE_ISLOWER (C function) , 134

Py_UNICODE_ISNUMERIC (C function) , 134

Py_UNICODE_ISPRINTABLE (C function) , 134

Py_UNICODE_ISSPACE (C function) , 134

Py_UNICODE_ISTITLE (C function) , 134

Py_UNICODE_ISUPPER (C function) , 134

Py_UNICODE_JOIN_SURROGATES(C function),
135

Py_UNICODE_TODECIMAL (C function) , 135

Py_UNICODE_TODIGIT (C function) , 135

Py_UNICODE_TOLOWER (C function) , 134

Py_UNICODE_TONUMERIC (C function) , 135

Py_UNICODE_TOTITLE (C function) , 134

Py_UNICODE_TOUPPER (C function) , 134

Py_UNICODE (C type) , 132

Py_UNREACHABLE (C macro) ,6

Py_UNUSED (C macro) ,6

Py_VaBuildvalue (C function) , 85

PY_VECTORCALL_ARGUMENTS_OFFSET(C macro)
,97

Py_VerboseFlag (C wvar) , 193

PY_VERSION_HEX (C macro) ,297

Py_Version (C wvar) ,298

Py_VISIT (C function) ,294

Py_XDECREF (C F%k), 12

Py_XDECREF (C function) ,50

Py_XINCREF (C function) ,49

Py_XNewRef (C function) ,50

Py_XSETREF (C macro) , 5l

PyAlter_Check (C function),106

PyAnySet_CheckExact (C function) , 156

PyAnySet_Check (C function) , 156

PyArg_ParseTupleAndKeywords(C function)
, 81

PyArg_ParseTuple (C function) , 8l

PyArg_Parse (C function),82

PyArg_UnpackTuple (C function) , 82

PyArg_ValidateKeywordArguments (C
function) , 82

PyArg_VaParseTupleAndKeywords (C
function),82

PyArg_VaParse (C function) , 8l

PyASCIIObject (C type) , 132

PyAsyncMethods.am_aiter (C member) , 288

PyAsyncMethods.am_anext (C member) , 288

PyAsyncMethods.am_await (C member),288

PyAsyncMethods.am_send (C member),288
PyAsyncMethods (C type) , 288
PyBool_Check (C function) , 125
PyBool_FromLong (C function) , 125
PyBool_Type (C wvar) , 125
PyBUF_ANY_CONTIGUOUS (C macro) , 111
PyBUF_C_CONTIGUOUS (C macro) , 111
PyBUF_CONTIG_RO (C macro) , 111
PyBUF_CONTIG (C macro) , 111
PyBUF_F_CONTIGUOUS (C macro) , 111
PyBUF_FORMAT (C macro) , 110
PyBUF_FULL_RO (C macro) , 111
PyBUF_FULL (C macro) , 111
PyBUF_INDIRECT (C macro) , 110
PyBUF_MAX_NDIM (C macro) , 109
PyBUF_ND (C macro) , 110
PyBUF_READ (C macro) , 175
PyBUF_RECORDS_RO (C macro) , 111
PyBUF_RECORDS (C macro) , 111
PyBUF_SIMPLE (C macro) , 110
PyBUF_STRIDED_RO (C macro) , 111
PyBUF_STRIDED (C macro) , 111
PyBUF_STRIDES (C macro) , 110
PyBUF_WRITABLE (C macro) , 110
PyBUF_WRITE (C macro) , 175
PyBuffer_FillContiguousStrides (C
function),ll4
PyBuffer_FillInfo (C function) , 114
PyBuffer_FromContiguous (C function), 113
PyBuffer_GetPointer (C function) ,113
PyBuffer_IsContiguous (C function) , 113
PyBuffer_Release (C function) , 113
PyBuffer_SizeFromFormat(C function),H3
PyBuffer_ToContiguous (C function) , 113
PyBufferProcs (C £%), 107
PyBufferProcs.bf_getbuffer (C member) ,
287
PyBufferProcs.bf_releasebuffer (C
member) , 287
PyBufferProcs (C type) , 287
PyByteArray_AS_STRING (C function) , 131
PyByteArray_AsString (C function) , 131
PyByteArray_CheckExact (C function) , 131
PyByteArray_Check (C function) , 131
PyByteArray_Concat (C function) , 131
PyByteArray_FromObject (C function) , 131
PyByteArray_FromStringAndSize (C
function),l3l
PyByteArray_GET_SIZE (C function) , 13l
PyByteArray_Resize (C function) , 131
PyByteArray_Size (C function) , 131
PyByteArray_Type (C var) , 131
PyByteArrayObject (C type) , 131
PyBytes_AS_STRING (C function) , 130
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PyBytes_AsStringAndSize (C function), 130
PyBytes_AsString (C function) , 130
PyBytes_CheckExact (C function) , 129
PyBytes_Check (C function) , 129
PyBytes_ConcatAndDel (C function) , 130
PyBytes_Concat (C function),l30
PyBytes_FromFormatV (C function) , 129
PyBytes_FromFormat (C function) , 129
PyBytes_FromObject (C function) , 130
PyBytes_FromStringAndSize (C function) ,
129
PyBytes_FromString (C function) , 129
PyBytes_GET_SIZE (C function) , 130
PyBytes_Size (C function) , 130
PyBytes_Type (C var) ,129
PyBytesObject (C type) , 129
PyCallable_Check (C function),lOO
PyCallIter_Check (C function) ,173
PyCallIter_New (C function) , 173
PyCalllIter_Type (C var) ,173
PyCapsule_CheckExact (C function) ,177
PyCapsule_Destructor (C type) , 177
PyCapsule_GetContext (C function) , 178
PyCapsule_GetDestructor(C function), 177
PyCapsule_GetName (C function) , 178
PyCapsule_GetPointer (C function) , 177
PyCapsule_Import (C function) , 178
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PyCapsule_New (C function) ,177
PyCapsule_SetContext (C function) , 178
PyCapsule_SetDestructor (C function), 178
PyCapsule_SetName (C function) , 178
PyCapsule_SetPointer (C function),l78
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PyCell_Get (C function) , 160
PyCell_New (C function),l60
PyCell_ SET (C function) , 160
PyCell_Set (C function) , 160
PyCell_Type (C var) , 160

PyCellObject (C type) , 160
PyCFunction_NewEx (C function),252
PyCFunction_New (C function),252
PyCFunctionWithKeywords (C type) , 250
PyCFunction (C type) ,250
PyCMethod_New (C function) ,252
PyCMethod (C type) , 250
PyCode_Addr2Line (C function),l62
PyCode_Addr2Location (C function) , 162
PyCode_AddWatcher (C function) , 162
PyCode_Check (C function) , 161
PyCode_ClearWatcher (C function) , 162
PyCode_GetCellvars (C function),léZ

PyCode_GetCode (C function),162
PyCode_GetFirstFree (C function) , 161
PyCode_GetFreevars (C function) , 162
PyCode_GetNumFree (C function) , 161
PyCode_GetVarnames (C function) , 162
PyCode_New (C F4%), 161
PyCode_NewEmpty (C function) , 162
PyCode_NewWithPosOnlyArgs (C &#), 162
PyCode_Type (C var) , 161
PyCode_WatchCallback (C type) , 163
PyCodec_BackslashReplaceErrors (C
function),89
PyCodec_Decoder (C function) , 88
PyCodec_Decode (C function) , 88
PyCodec_Encoder (C function) , 88
PyCodec_Encode (C function),88
PyCodec_IgnoreErrors (C function),89
PyCodec_IncrementalDecoder(C function),
88
PyCodec_IncrementalEncoder(C function),
88
PyCodec_KnownEncoding (C function),SS
PyCodec_LookupError (C function) , 89
PyCodec_NameReplaceErrors (C function),
89
PyCodec_RegisterError (C function) , 89
PyCodec_Register (C function),SS
PyCodec_ReplaceErrors (C function),89
PyCodec_StreamReader (C function) , 88
PyCodec_StreamWriter (C function) , 88
PyCodec_StrictErrors (C function) , 89
PyCodec_Unregister (C function) , 88
PyCodec_XMLCharRefReplaceErrors (C
function) , 89
PyCodeEvent (C type) , 163
PyCodeObject (C type) , 161
PyCompactUnicodeObject (C type) , 132
PyCompilerFlags.cf_feature_version (C
member) , 46
PyCompilerFlags.cf_flags (C member) ,46
PyCompilerFlags (C struct) ,46
PyComplex_AsCComplex (C function) , 128
PyComplex_CheckExact (C function),lZS
PyComplex_Check (C function),lZS
PyComplex_FromCComplex (C function) , 128
PyComplex_FromDoubles (C function) , 128
PyComplex_ImagAsDouble (C function) , 128
PyComplex_RealAsDouble (C function) , 128
PyComplex_Type (C var) , 128
PyComplexObject (C type) , 128
PyConfig_Clear (C function) ,220
PyConfig_InitIsolatedConfig(C function)
,219
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PyConfig_InitPythonConfig (C function) R
219
PyConfig_Read (C function) ,219
PyConfig_SetArgv (C function) ,219
PyConfig_SetBytesArgv (C function) ,219
PyConfig_SetBytesString(C function),219
PyConfig_SetString (C function) ,219
PyConfig_SetWideStringList(C function),

219
PyConfig.argv (C member) , 220
PyConfig.base_exec_prefix(C member),220
PyConfig.base_executable (C member) , 221
PyConfig.base_prefix (C member) , 221
PyConfig.buffered_stdio (C member) ,221

PyConfig.bytes_warning (C member) ,221
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,221

PyConfig.code_debug_ranges (C member) ,
221

PyConfig.configure_c_stdio (C member) ,
222

PyConfig.dev_mode (C member) ,222

PyConfig.dump_refs (C member) , 222

PyConfig.exec_prefix (C member) ,222

PyConfig.executable (C member) ,222

PyConfig.faulthandler (C member) ,222

PyConfig.filesystem_encoding(c member),
222

PyConfig.filesystem_errors (C member) ,
223

PyConfig.hash_seed (C member) ,223

PyConfig.home (C member) ,223
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PyConfig.inspect (C member) , 224

PyConfig.install_signal_handlers (C
member) , 224

PyConfig.int_max_str_digits (C member) ,
224

PyConfig.interactive (C member) ,224

PyConfig.isolated (C member) ,224

PyConfig.legacy_windows_stdio(C member)
,224

PyConfig.malloc_stats (C member) , 225

PyConfig.module_search_paths_set (C
member) , 225

PyConfig.module_search_paths(C member),
225

PyConfig.optimization_level (C member) ,
225

PyConfig.orig_argv (C member) ,225

PyConfig.parse_argv (C member) ,226

PyConfig.parser_debug (C member) , 226

PyConfig.pathconfig_warnings(C member),
226

PyConfig.perf_profiling (C member) , 228
PyConfig.platlibdir (C member) , 225
PyConfig.prefix (C member) , 226
PyConfig.program_name (C member) , 226
PyConfig.pycache_prefix (C member) , 227
PyConfig.pythonpath_env (C member) , 225
PyConfig.quiet (C member) , 227
PyConfig.run_command (C member) ,227
PyConfig.run_filename (C member) ,227
PyConfig.run_module (C member) ,227
PyConfig.safe_path (C member) , 220
PyConfig.show_ref_count (C member) , 227
PyConfig.site_import (C member) ,227
PyConfig.skip_source_first_line (C
member) , 227
PyConfig.stdio_encoding (C member) , 228
PyConfig.stdio_errors (C member) ,228
PyConfig.tracemalloc (C member) ,228
PyConfig.use_environment (C member) ,228
PyConfig.use_hash_seed (C member) , 223
PyConfig.user_site_directory(C member),
228
PyConfig.verbose (C member) ,229
PyConfig.warn_default_encoding (C
member) , 221
PyConfig.warnoptions (C member) ,229
PyConfig.write_bytecode (C member) , 229
PyConfig.xoptions (C member) , 229
PyConfig (C type) ,219
PyContext_CheckExact (C function) , 182
PyContext_CopyCurrent (C function) , 182
PyContext_Copy (C function) , 182
PyContext_FEnter (C function) , 182
PyContext_Exit (C function) , 183
PyContext_New (C function) , 182
PyContext_Type (C var) , 182
PyContextToken_CheckExact (C function) ,
182
PyContextToken_Type (C var) , 182
PyContextToken (C type) , 182
PyContextVar_CheckExact (C function), 182
PyContextVar_Get (C function) , 183
PyContextVar_New (C function) , 183
PyContextVar_Reset (C function) , 183
PyContextVar_Set (C function) , 183
PyContextVar_Type (C var) , 182
PyContextVar (C type) , 182
PyContext (C type) , 182
PyCoro_CheckExact (C function) , 181
PyCoro_New (C function) , 181
PyCoro_Type (C var) , 181
PyCoroObject (C type) , 181
PyDate_CheckExact (C function) , 184
PyDate_Check (C function) , 184
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PyDate_FromDate (C function),lSS

PyDate_FromTimestamp (C function) , 187

PyDateTime_CheckExact (C function) , 184

PyDateTime_Check (C function) , 184

PyDateTime_DATE_GET_FOLD (C function) ,
186

PyDateTime_DATE_GET_HOUR (C function),
185

PyDateTime_DATE_GET_MICROSECOND (C
function) , 186

PyDateTime_DATE_GET_MINUTE(C function),
185

PyDateTime_DATE_GET_SECOND(C function%
186

PyDateTime_DATE_GET_TZINFO(C function),
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PyDateTime_DateTimeType (C var) , 183

PyDateTime_DateTime (C type) , 183

PyDateTime_DateType (C var) , 183

PyDateTime_Date (C type) , 183

PyDateTime_DELTA_GET_DAYS (C function),
186

PyDateTime_DELTA_GET_MICROSECONDS (C
function) , 186

PyDateTime_DELTA_GET_SECONDS (C
function) , 186

PyDateTime_DeltaType (C var) , 184

PyDateTime_Delta (C type) , 183

PyDateTime_FromDateAndTimeAndFold (C
function) , 185

PyDateTime_FromDateAndTime(C function),
185

PyDateTime_FromTimestamp (C function),
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PyDateTime_GET_DAY (C function) , 185

PyDateTime_GET_MONTH (C function) , 185

PyDateTime_GET_YEAR (C function) , 185

PyDateTime_TIME_GET_FOLD (C function) ,
186

PyDateTime_TIME_GET_HOUR (C function),
186

PyDateTime_ TIME_GET_MICROSECOND (C
function),186

PyDateTime_TIME_GET_MINUTE(C function),
186

PyDateTime_TIME_GET_SECOND(C functionL
186

PyDateTime_TIME_GET_TZINFO(C function),
186

PyDateTime_TimeType (C var) , 184

PyDateTime_Time (C type) , 183

PyDateTime_TimeZone_UTC (C var) , 184

PyDateTime_TZInfoType (C var) , 184

PyDelta_CheckExact (C function),184

PyDelta_Check (C function),184
PyDelta_FromDSU (C function) , 185
PyDescr_IsData (C function) , 174
PyDescr_NewClassMethod (C function) , 174
PyDescr_NewGetSet (C function) , 173
PyDescr_NewMember (C function),173
PyDescr_NewMethod (C function) , 174
PyDescr_NewWrapper (C function) , 174
PyDict_AddWatcher (C function) , 154
PyDict_CheckExact (C function) , 152
PyDict_Check (C function),152
PyDict_ClearWatcher (C function),154
PyDict_Clear (C function) , 152
PyDict_Contains (C function) , 152
PyDict_Copy (C function) , 152
PyDict_DellItemString (C function),152
PyDict_DelItem (C function),lSZ
PyDict_GetItemString (C function) , 153
PyDict_GetItemWithError(C function), 153
PyDict_GetItem (C function) , 152
PyDict_Items (C function) , 153
PyDict_Keys (C function),153
PyDict_MergeFromSeq2 (C function) , 154
PyDict_Merge (C function) , 154
PyDict_New (C function) , 152
PyDict_Next (C function) , 153
PyDict_SetDefault (C function),153
PyDict_SetItemString (C function),152
PyDict_SetItem (C function) , 152
PyDict_Size (C function) , 153
PyDict_Type (C var) ,152
PyDict_Unwatch (C function) , 154
PyDict_Update (C function),154
PyDict_values (C function) , 153
PyDict_WatchCallback (C type) , 155
PyDict_WatchEvent (C type) , 155
PyDict_Watch (C function) , 154
PyDictObject (C type) , 152
PyDictProxy_New (C function) , 152
PyDoc_STRVAR (C macro) ,6

PyDoc_STR (C macro) ,6
PyErr_BadArgument (C function) ,54
PyErr_BadInternalCall (C function),56
PyErr_CheckSignals (C function),60
PyErr_Clear (C &%), 10, 12

PyErr_Clear (C function) ,53
PyErr_DisplayException (C function) ,54
PyErr_ExceptionMatches (C &), 12
PyErr_ExceptionMatches (C function),58
PyErr_Fetch (C function) ,58
PyErr_FormatV (C function) ,54
PyErr_Format (C function) ,54
PyErr_GetExcInfo (C function) , 60
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PyErr_GetHandledException(C function),
59

PyErr_GetRaisedException(C function),58

PyErr_GivenExceptionMatches(C function)
,58

PyErr_NewExceptionWithDoc(C function),
61

PyErr_NewException (C function) ,6l

PyErr_NoMemory (C function) ,55

PyErr_NormalizeException(C function),59

PyErr_Occurred (C #4%), 10

PyErr_Occurred (C function),57

PyErr_PrintEx (C function) ,53

PyErr_Print (C function) ,54

PyErr_ResourceWarning (C function) ,57

PyErr_Restore (C function),59

PyErr_WarnFormat (C function),57
PyErr_WriteUnraisable (C function) , 54
PyEval_AcquireLock (C function) ,204
PyEval_AcquireThread(), 200
PyEval_AcquireThread (C function) , 204
PyEval_EvalCodeEx (C function),46
PyEval_EvalCode (C function) ,46
PyEval_EvalFrameEx (C function) ,46
PyEval_EvalFrame (C function) ,46
PyEval_GetBuiltins (C function) , 87
PyEval_GetFrame (C function),87
PyEval_GetFuncDesc (C function),88
PyEval_GetFuncName (C function) , 87
PyEval_GetGlobals (C function) , 87
PyEval_GetLocals (C function) , 87
PyEval_InitThreads (), 193

PyErr_SetExcFromWindowsErrWithFilenameObBgEval_InitThreads (C function),200

(c function) ,56

PyErr_SetExcFromWindowsErrWithFilenameObject

(c function) ,55
PyErr_SetExcFromWindowsErrWithFilename
(c function) ,56
PyErr_SetExcFromWindowsErr(C function),
55
PyErr_SetExcInfo (C function) ,60
PyErr_SetFromErrnoWithFilenameObjects
(c function) ,55
PyErr_SetFromErrnoWithFilenameObject(C
function) , 55
PyErr_SetFromErrnoWithFilename (C
function) ,55
PyErr_SetFromErrno (C function) ,55
PyErr_SetFromWindowsErrWithFilename (C
function) , 55
PyErr_SetFromWindowsErr (C function) ,55
PyErr_SetHandledException (C function),
59
PyErr_SetImportErrorSubclass (C
function) , 56
PyErr_SetImportError (C function) ,56
PyErr_SetInterruptEx (C function) ,6l
PyErr_SetInterrupt (C function) ,60
PyErr_SetNone (C function),54
PyErr_SetObject (C function) ,54
PyErr_SetRaisedException(C function),58
PyErr_SetString (C FH#k), 10
PyErr_SetString (C function) ,54
PyErr_SyntaxLocationEx (C function) , 56
PyErr_SyntaxLocationObject(C function%
56
PyErr_SyntaxLocation (C function) , 56
PyErr_WarnExplicitObject(C function),57
PyErr_WarnExplicit (C function) ,57
PyErr_WarnEx (C function),57

PyEval_MergeCompilerFlags (C function) ,
46
PyEval_ReleaseLock (C function) ,204
PyEval_ReleaseThread (), 200
PyEval_ReleaseThread (C function),204
PyEval_RestoreThread (C %4%), 198
PyEval_RestoreThread (), 200
PyEval_RestoreThread (C function) , 200
PyEval_SaveThread (C &%), 198
PyEval_SaveThread (), 200
PyEval_SaveThread (C function),ZOO
PyEval_SetProfileAllThreads(C function)
, 209
PyEval_SetProfile (C function) , 209
PyEval_SetTraceAllThreads(C function),
210
PyEval_SetTrace (C function) ,210
PyEval_ThreadsInitialized (C function),
200
PyExc_ArithmeticError (C & &), 64
PyExc_AssertionError (C L&), 64
PyExc_AttributeError (C L&), 64
PyExc_BaseException (C & &), 64
PyExc_BlockingIOError (C & &), 64
PyExc_BrokenPipeError (C & &), 64
PyExc_BufferError (C L&), 64
PyExc_BytesWarning (C &%), 66
PyExc_ChildProcessError (C L&), 64
PyExc_ConnectionAbortedError (C E &), 64
PyExc_ConnectionError (C & &), 64
PyExc_ConnectionRefusedError (C & %), 64
PyExc_ConnectionResetError (C L&), 64
PyExc_DeprecationWarning (C & &), 66
PyExc_EnvironmentError (C L&), 66
PyExc_EOFError (C &%), 64
PyExc_Exception (C T %), 64
PyExc_FileExistsError (C &%), 64
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PyExc_FileNotFoundError (C % gﬂ 64
PyExc_FloatingPointError (C L %), 64
PyExc_ FutureWarning(Cﬁ§§§)66
PyExc_GeneratorExit (C T &), 64
PyExc_ImportError (C % &), 64
PyExc_ ImportWarning(C”me)66
PyExc_IndentationError (C L %), 64
PyExc_ IndexError(Cﬁ{§5)64
PyExc_InterruptedError (C & &), 64
PyExc_IOError (C & &), 66
PyExc_ IsADirectoryError(C’mjL)64
PyExc_ KeyboardInterrupt(C T7), 64
PyExc_KeyError (C L&), 64
PyExc_LookupError (C & &), 64
PyExc_MemoryError (C & &), 64
PyExc_ModuleNotFoundError (C %
PyExc_NameError (C L&), 64
PyExc_NotADirectoryError (C %
PyExc_NotImplementedError (C %
PyExc_OSError (C & &), 64
PyExc_OverflowError (C T %), 64
PyExc_PendingDeprecationWarning (C &
66
PyExc_PermissionError (C % E)(M
PyExc_ProcessLookupError (C & &), 64
PyExc_RecursionError (C & &), 64
PyExc_ReferenceError (C L&), 64
PyExc_ ResourceWarning(C”me)66
PyExc_RuntimeError (C % Eﬁ 64
PyExc_RuntimeWarning (C & &), 66
PyExc_StopAsyncIteration (C L&), 64
PyExc_ StopIteration(CTQéé)64
PyExc_SyntaxError ( 3@)64
PyExc_ SyntaxWarnlng(C T %), 66
PyExc_SystemError (C & &), 64
PyExc_SystemExit (C & &), 64
PyExc_ TabError(C’*jL)64
PyExc_ TlmeoutError( T &), 64
PyExc_TypeError (C L&), 64
PyExc_UnboundLocalError (C L&), 64
PyExc_UnicodeDecodeError (C & &), 64
PyExc_UnicodeEncodeError (C L &), 64
PyExc_UnicodeError (C &%), 64
PyExc_ UnlcodeTranslateError(C T F), 64
PyExc_UnicodeWarning (C & %), 66
PyExc_UserWarning (C & &), 66
PyExc ValueError(C’hjL)64
PyExc_Warning (C & &), 66
PyExc_WindowsError (C &%), 66
PyExc_ZeroDivisionError (C L&), 64
PyException_GetArgs (C function) ,62
PyException_GetCause (C function) ,62
PyException_GetContext (C function) ,62
PyException_GetTraceback(C function),62
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PyException_SetArgs (C function) ,62
PyException_SetCause (C function) ,62
PyException_SetContext (C function) ,62
PyException_SetTraceback(C function),62
PyFile_FromFd (C function) , 164
PyFile_GetLine (C function),l64
PyFile_SetOpenCodeHook.Py_OpenCodeHookFunction
(c type) , 165
PyFile_SetOpenCodeHook (C function) , 165
PyFile_WriteObject (C function) , 165
PyFile_WriteString (C function),165

PyFloat_AS_DOUBLE (C function) , 126
PyFloat_AsDouble (C function) , 125
PyFloat_CheckExact (C function) , 125

PyFloat_Check (C function) , 125
PyFloat_FromDouble (C function),125
PyFloat_FromString (C function),lZS
PyFloat_GetInfo (C function) , 126
PyFloat_GetMax (C function) , 126
PyFloat_GetMin (C function) , 126
PyFloat_Pack2 (C function) , 126
PyFloat_Pack4 (C function),126
PyFloat_Pack8 (C function) , 126
PyFloat_Type (C wvar) , 125
PyFloat_Unpack2 (C function) , 127
PyFloat_Unpack4 (C function) , 127
PyFloat_Unpack$ (C function),127
PyFloatObject (C type) , 125
PyFrame_Check (C function) ,179
PyFrame_GetBack (C function) ,179
PyFrame_GetBuiltins (C function) , 179
PyFrame_GetCode (C function) , 179
PyFrame_GetGenerator (C function),179
PyFrame_GetGlobals (C function) , 179
PyFrame_GetLasti (C function) , 179
PyFrame_GetLineNumber (C function) , 180
PyFrame_GetLocals (C function) , 180
PyFrame_GetVarString (C function),180
PyFrame_GetVar (C function) , 180
PyFrame_Type (C var) , 179
PyFrameObject (C type) , 179
PyFrozenSet_CheckExact (C function) , 156
PyFrozenSet_Check (C function),156
PyFrozenSet_New (C function),156
PyFrozenSet_Type (C var) , 156
PyFunction_AddWatcher (C function) , 158
PyFunction_Check (C function) , 157
PyFunction_ClearWatcher (C function), 158
PyFunction_GetAnnotations(C function),
158
PyFunction_GetClosure (C function) , 158
PyFunction_GetCode (C function) , 157
PyFunction_GetDefaults (C function) , 158
PyFunction_GetGlobals (C function),157
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PyFunction_GetModule (C function),158
PyFunction_NewWithQualName(C function),
157
PyFunction_New (C function) , 157
PyFunction_SetAnnotations (C function) ,
158
PyFunction_SetClosure (C function) , 158
PyFunction_SetDefaults (C function) , 158
PyFunction_SetVectorcall (C function) ,
158
PyFunction_Type (C var) , 157
PyFunction_WatchCallback (C type) , 158
PyFunction_WatchEvent (C type) , 158
PyFunctionObject (C type) , 157
PyGC_Collect (C function) ,295
PyGC_Disable (C function),295
PyGC_Enable (C function),295
PyGC_IsEnabled (C function) ,295
PyGen_CheckExact (C function) , 181
PyGen_Check (C function) , 181
PyGen_NewWithQualName (C function) , 181
PyGen_New (C function),lSl
PyGen_Type (C var) , 181
PyGenObject (C type) , 181
PyGetSetDef.closure (C member) ,256
PyGetSetDef.doc (C member) ,256
PyGetSetDef.get (C member) , 256
PyGetSetDef.name (C member) , 256
PyGetSetDef.set (C member) , 256
PyGetSetDef (C type) ,256
PyGILState_Check (C function) ,201
PyGILState_Ensure (C function) , 200
PyGILState_GetThisThreadState (C
function) , 201
PyGILState_Release (C function) , 201
PyHash_FuncDef.hash_bits (C member) , 87
PyHash_FuncDef.name (C member) , 87
PyHash_FuncDef.seed_bits (C member),87
PyHash_FuncDef (C type) , 87
PyHash_GetFuncDef (C function) , 87
PyImport_AddModuleObject(C function),73
PyImport_AddModule (C function) ,73
PyImport_AppendInittab (C function) ,75
PyImport_ExecCodeModuleEx(C function),
74
PyImport_ExecCodeModuleObject (C
function) , 74
PyImport_ExecCodeModuleWithPathnames(C
function),74
PyImport_ExecCodeModule (C function) ,73
PyImport_ExtendInittab (C function) ,76
PyImport_FrozenModules (C var) ,75
PyImport_GetImporter (C function) ,75
PyImport_GetMagicNumber (C function) ,74

PyImport_GetMagicTag (C function) ,74
PyImport_GetModuleDict (C function) ,74
PyImport_GetModule (C function) ,74
PyImport_ImportFrozenModuleObject (C
function),75
PyImport_ImportFrozenModule(C function)
, 75
PyImport_ImportModuleEx(C function),72
PyImport_ImportModuleLevelObject (C
function) ,73
PyImport_ImportModuleLevel(C functionL
73
PyImport_ImportModuleNoBlock (C
function) ,72
PyImport_ImportModule (C function) ,72
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PyList_GetSlice (C function) , 151
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PyMemoryView_Check (C function) , 176
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PyMemoryView_GET_BASE (C function),176
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PyModule_GetName (C function) , 166
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member) , 285
PyNumberMethods.nb_inplace_remainder(C
member) , 285
PyNumberMethods.nb_inplace_rshift (C
member) , 285
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PyNumberMethods.nb_inplace_xor (C
member) , 285

99

99
PyObject_CallMethodOneArg (C function),

99
PyObject_CallMethod (C function) ,99
PyObject_CallNoArgs (C function) ,98
PyObject_CallObject (C function) ,98
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PyObject_DelAttrString (C function) ,92
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PyObject_GetAttr (C function) ,92
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PyObject_HasAttr (C function) , 91
PyObject_HashNotImplemented(C function)
, 94
PyObject_Hash (C function) ,94
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PyOS_BeforeFork (C function) ,67
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PyOS_InputHook (C var) ,44
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PySlice_New (C function) , 174
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PYTHONMALLOCSTATS, 225, 238

PYTHONNODEBUGRANGES, 221

PYTHONNOUSERSITE, 192, 229

PYTHONOPTIMIZE, 192, 225

PYTHONPATH, 12, 191, 225

PYTHONPERFSUPPORT, 228

PYTHONPLATLIBDIR, 225

PYTHONPROFILEIMPORTTIME, 224

PYTHONPYCACHEPREFIX, 227

PYTHONSAFEPATH, 220

PYTHONTRACEMALLOC, 228

PYTHONUNBUFFERED, 193, 221

PYTHONUTFS, 217, 232

PYTHONVERBOSE, 193, 229

PYTHONWARNINGS, 229

PyThread_create_key (C function) ,212

PyThread_delete_key_value (C function),
212

PyThread_delete_key (C function),212

PyThread_get_key_value (C function) ,212

PyThread_ReInitTLS (C function) ,212

PyThread_set_key_value (C function) ,212

PyThread_tss_alloc (C function) ,211

PyThread_tss_create (C function),le

PyThread_tss_delete (C function),ZlZ

PyThread_tss_free (C function) ,211

PyThread_tss_get (C function) ,212

PyThread_tss_is_created(C function),211

PyThread_tss_set (C function),212

PyThreadState (C £7), 198

PyThreadState_Clear (C function) , 202

PyThreadState_DeleteCurrent(C function)
,202

PyThreadState_Delete (C function) ,202

PyThreadState_EnterTracing(C functionx
202

PyThreadState_GetDict (C function) ,203

PyThreadState_GetFrame (C function) ,202

PyThreadState_GetID (C function) , 202

PyThreadState_GetInterpreter (C
function),202

PyThreadState_Get (C function) , 200

PyThreadState_LeaveTracing(C function),
203

PyThreadState_New (C function) , 202

PyThreadState_Next (C function),ZlO

PyThreadState_SetAsyncExc (C function) ,
204

PyThreadState_Swap (C function) , 200

PyThreadState.interp (C member) , 200

PyThreadState (C type) , 200

PyTime_CheckExact (C function),184
PyTime_Check (C function) , 184
PyTime_FromTimeAndFold (C function) , 185
PyTime_FromTime (C function) , 185
PyTimeZone_FromOffsetAndName (C
function),l85
PyTimeZone_FromOffset (C function) , 185
PyTrace_C_CALL (C wvar) ,209
PyTrace_C_EXCEPTION (C var) , 209
PyTrace_C_RETURN (C var) , 209
PyTrace_CALL (C var),209
PyTrace_EXCEPTION (C wvar) , 209
PyTrace_LINE (C wvar) ,209
PyTrace_OPCODE (C wvar) ,209
PyTrace_RETURN (C wvar) , 209
PyTraceMalloc_Track (C function),245
PyTraceMalloc_Untrack (C function),245
PyTuple_CheckExact (C function) , 148
PyTuple_Check (C function) , 148
PyTuple_GET_ITEM (C function) , 148
PyTuple_GET_SIZE (C function) , 148
PyTuple_GetItem (C function),148
PyTuple_GetSlice (C function) , 148
PyTuple_New (C function) , 148
PyTuple_Pack (C function) , 148
PyTuple_SET_ITEM (C function) , 148
PyTuple_SetItem (C &%), 8
PyTuple_SetItem (C function) , 148
PyTuple_Size (C function) , 148
PyTuple_Type (C var) , 148
PyTupleObject (C type) , 148
PyType_AddWatcher (C function) , 116
PyType_CheckExact (C function) , 115
PyType_Check (C function) , 115
PyType_ClearCache (C function) , 115
PyType_ClearWatcher (C function) , 116
PyType_FromMetaclass (C function) , 118
PyType_FromModuleAndSpec (C function),
119
PyType_FromSpecWithBases (C function) ,
119
PyType_FromSpec (C function) ,119
PyType_GenericAlloc (C function) , 117
PyType_GenericNew (C function) , 117
PyType_GetDict (C function) , 116
PyType_GetFlags (C function) ,116
PyType_GetModuleByDef (C function) , 118
PyType_GetModuleState (C function) , 117
PyType_GetModule (C function) , 117
PyType_GetName (C function) , 117
PyType_GetQualName (C function) , 117
PyType_GetSlot (C function) ,117
PyType_GetTypeDataSize (C function) ,95
PyType_HasFeature (C function) , 116

358

EL]



The Python/C API, Z1THa4 3.12.3

PyType_IS_GC
PyType_IsSub
PyType_Modif
PyType_Ready
PyType_Slot
PyType_Slot.
PyType_Slot

PyType_Spec.
PyType_Spec.
PyType_Spec.
PyType_Spec.
PyType_Spec.
PyType_Spec

PyType_Type

(c function) , 116
type (C function) , 117
ied (C function) , 116

(C function) , 117

.pfunc (C member) , 120

slot (C member) , 120

(c type) , 120

basicsize (C member) , 119
flags (C member) , 120
itemsize (C member) , 119
name (C member) , 119

PyTypeObject.
.tp_repr (C member) ,267

PyTypeObject

PyTypeObject.

275
PyTypeObject

PyTypeObject.
.tp_str (C member) ,268

PyTypeObject

PyTypeObject.

281
PyTypeObject

PyTypeObject.

tp_new (C member),279

tp_richcompare (C member) ,

.tp_setattro (C member) ,269

tp_setattr (C member),266

tp_subclasses (C member) ,

.tp_traverse (C member) ,273

tp_vectorcall_offset (C

slots (C member) , 120
(c type) , 119
(c var) , 115

PyType_WatchCallback (C type) ,116

PyType_Watch
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
267
PyTypeObject.
PyTypeObject.
267
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
278
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObject.
PyTypeObiject.
PyTypeObject.
PyTypeObject.

(c function) , 116

tp_alloc (C member),279
tp_as_async (C member) , 266
tp_as_buffer (C member),269
tp_as_mapping (C member) ,

tp_as_number(c member),267
tp_as_sequence (C member) ,

tp_bases (C member) ,280
tp_base (C member) ,277
tp_basicsize(c member),265
tp_cache (C member) , 281
tp_call (C member) ,268
tp_clear (C member) ,274
tp_dealloc (C member) ,265
tp_del (C member) ,281
tp_descr_get(c member),278
tp_descr_set (C member),278
tp_dictoffset (C member) ,

tp_dict (C member) ,277
tp_doc (C member),273
tp_finalize (C member) ,281
tp_flags (C member) ,269
tp_free (C member) ,280
tp_getattro (C member) , 268
tp_getattr (C member),266
tp_getset (C member),277
tp_hash (C member) , 267
tp_init (C member) ,279
tp_is_gc (C member) ,280
tp_itemsize (C member) ,265
tp_iternext (C member),276
tp_iter (C member) ,276
tp_members (C member) ,277
tp_methods (C member) ,276
tp_mro (C member) ,281
tp_name (C member),264

member) , 266
PyTypeObject.tp_vectorcall (C member) ,
282
PyTypeObject.tp_version_tag (C member) ,
281
PyTypeObject.tp_watched (C member) , 282
PyTypeObject.tp_weaklistoffset (C
member),276
PyTypeObject.tp_weaklist (C member) ,281
PyTypeObject (C type) , 115
PyTZInfo_CheckExact (C function),184
PyTZInfo_Check (C function) , 184
PyUnicode_1BYTE_DATA (C function) , 133
PyUnicode_1BYTE_KIND (C macro) , 133
PyUnicode_2BYTE_DATA (C function) , 133
PyUnicode_2BYTE_KIND (C macro) , 133
PyUnicode_4BYTE_DATA (C function) , 133
PyUnicode_4BYTE_KIND (C macro) , 133
PyUnicode_AsASCIIString(C function), 145
PyUnicode_AsCharmapString (C function) ,

145

PyUnicode_AsEncodedString(C function),
141

PyUnicode_AsLatinlString (C function) ,
144

PyUnicode_AsMBCSString (C function) , 146
PyUnicode_AsRawUnicodeEscapeString (C
function) , 144
PyUnicode_AsUCS4Copy (C function) , 138
PyUnicode_AsUCS4 (C function) , 138
PyUnicode_AsUnicodeEscapeString (C
function),l44
PyUnicode_AsUTFSAndSize(C function),142
PyUnicode_AsUTF8String (C function) , 142
PyUnicode_AsUTF8 (C function) , 142
PyUnicode_AsUTF16String(C function), 143
PyUnicode_AsUTF32String(C function), 143
PyUnicode_AsWideCharString(C functionx
141
PyUnicode_AsWideChar (C function) , 141
PyUnicode_CheckExact (C function) , 132
PyUnicode_Check (C function) , 132

e ]

359



The Python/C API, Z1THa4 3.12.3

PyUnicode_CompareWithASCIIString (C
function),147
PyUnicode_Compare (C function) , 147
PyUnicode_Concat (C function) , 146
PyUnicode_Contains (C function) , 147
PyUnicode_CopyCharacters (C function),
138
PyUnicode_Count (C function) , 147
PyUnicode_DATA (C function) , 133
PyUnicode_DecodeASCII (C function) , 145
PyUnicode_DecodeCharmap(C function),l45
PyUnicode_DecodeFSDefaultAndSize (C
function),140
PyUnicode_DecodeFSDefault (C function) ,
140
PyUnicode_DecodeLatinl(C function),l44
PyUnicode_DecodeLocaleAndSize (C
function) , 139
PyUnicode_DecodeLocale (C function) , 139
PyUnicode_DecodeMBCSStateful (C
function) , 146
PyUnicode_DecodeMBCS (C function),l46
PyUnicode_DecodeRawUnicodeEscape (C
function) , 144
PyUnicode_DecodeUnicodeEscape (C
function) , 144
PyUnicode_DecodeUTF7Stateful (C
function),144
PyUnicode_DecodeUTF7 (C function) , 144
PyUnicode_DecodeUTF8Stateful (C
function) , 142
PyUnicode_DecodeUTF8 (C function) , 142
PyUnicode_DecodeUTF16Stateful (C
function),143
PyUnicode_DecodeUTF16 (C function) , 143
PyUnicode_DecodeUTF32Stateful (C
function) , 143
PyUnicode_DecodeUTF32 (C function),142
PyUnicode_Decode (C function) , 141
PyUnicode_EncodeCodePage (C function) ,
146
PyUnicode_EncodeFSDefault (C function) ,
140
PyUnicode_EncodeLocale(C function),l39
PyUnicode_Fill (C function) , 138
PyUnicode_FindChar (C function) , 147
PyUnicode_Find (C function) , 147
PyUnicode_Format (C function) , 147
PyUnicode_FromEncodedObject(C function)
, 137
PyUnicode_FromFormatV (C function) , 137
PyUnicode_FromFormat (C function) , 136
PyUnicode_FromKindAndData (C function) ,
135

PyUnicode_FromObject (C function),137
PyUnicode_FromStringAndSize(C function)
, 135
PyUnicode_FromString (C function) , 136
PyUnicode_FromWideChar (C function) , 141
PyUnicode_FSConverter (C function),140
PyUnicode_FSDecoder (C function) , 140
PyUnicode_GET_LENGTH (C function) , 133
PyUnicode_GetLength (C function) , 138
PyUnicode_InternFromString(C function),
148
PyUnicode_InternInPlace(C function),147
PyUnicode_IsIdentifier (C function) , 133
PyUnicode_Join (C function) , 146
PyUnicode_KIND (C function) , 133
PyUnicode_MAX_CHAR_VALUE (C function) ,
133
PyUnicode_New (C function) , 135
PyUnicode_READ_CHAR (C function) , 133
PyUnicode_ReadChar (C function) , 138
PyUnicode_READY (C function) , 132
PyUnicode_READ (C function),133
PyUnicode_Replace (C function) , 147
PyUnicode_RichCompare (C function) , 147
PyUnicode_Splitlines (C function) , 146
PyUnicode_Split (C function) , 146
PyUnicode_Substring (C function),138
PyUnicode_Tailmatch (C function),l46
PyUnicode_Translate (C function) , 145
PyUnicode_Type (C wvar) , 132
PyUnicode_WriteChar (C function) , 138
PyUnicode_WRITE (C function) , 133
PyUnicodeDecodeError_Create(C function)
, 63
PyUnicodeDecodeError_GetEncoding (C
function) , 63
PyUnicodeDecodeError_GetEnd(C function)
, 63
PyUnicodeDecodeError_GetObject (C
function) , 63
PyUnicodeDecodeError_GetReason (C
function) , 63
PyUnicodeDecodeError_GetStart (C
function),63
PyUnicodeDecodeError_SetEnd(C function)
, 63
PyUnicodeDecodeError_SetReason (C
function),63
PyUnicodeDecodeError_SetStart (C
function) , 63
PyUnicodeEncodeError_GetEncoding (C
function) , 63
PyUnicodeEncodeError_GetEnd(C function)
, 63

360

EL]



The Python/C API, Z1THa4 3.12.3

PyUnicodeEncodeError_GetObject (C
function) , 63
PyUnicodeEncodeError_GetReason (C
function) , 63
PyUnicodeEncodeError_GetStart (C
function),63
PyUnicodeEncodeError_SetEnd(C function)
,63
PyUnicodeEncodeError_SetReason (C
function) , 63
PyUnicodeEncodeError_SetStart (C
function),63
PyUnicodeObject (C type) , 132
PyUnicodeTranslateError_GetEnd (C
function) , 63
PyUnicodeTranslatekError_GetObject (C
function),63
PyUnicodeTranslateError_GetReason (C
function) , 63
PyUnicodeTranslateError_GetStart (C
function) , 63
PyUnicodeTranslateError_SetEnd (C
function) , 63
PyUnicodeTranslateError_SetReason (C
function) , 63
PyUnicodeTranslateError_SetStart (C
function),63
PyUnstable, 15
PyUnstable_Code_GetExtra (C function) ,
163
PyUnstable_Code_NewWithPosOnlyArgs (C
function),16l
PyUnstable_Code_New (C function),161
PyUnstable_Code_SetExtra (C function) ,
164
PyUnstable_Eval_RequestCodeExtralndex
(C function) , 163
PyUnstable_Exc_PrepReraiseStar (C
function) , 62
PyUnstable_GC_VisitObjects(C function),
295
PyUnstable_InterpreterFrame_GetCode (C
function),lSO
PyUnstable_InterpreterFrame_GetLasti(C
function) , 180
PyUnstable_InterpreterFrame_GetLine (C
function) , 181
PyUnstable_Long_CompactValue (C
function) , 124
PyUnstable_Long_IsCompact (C function) ,
124
PyUnstable_Object_GC_NewWithExtraData
(C function) ,293
PyUnstable_PerfMapState_Fini (C

function),90
PyUnstable_PerfMapState_Init (C
function) , 89
PyUnstable_Type_AssignVersionTag (C
function),llS
PyUnstable_WritePerfMapEntry (C
function) , 90
PyVarObject_HEAD_INIT (C macro) ,249
PyVarObject.ob_size (C member) ,264
PyVarObject (C type) ,248
PyVectorcall_Call (C function),97
PyVectorcall_Function (C function),97
PyVectorcall NARGS (C function) ,97
PyWeakref_CheckProxy (C function) , 176
PyWeakref_CheckRef (C function) , 176
PyWeakref_Check (C function),l76
PyWeakref_GET_OBJECT (C function) , 177
PyWeakref_GetObject (C function) , 177
PyWeakref_NewProxy (C function) , 176
PyWeakref_NewRef (C function) , 176
PyWideStringList_Append(C function),214
PyWideStringList_Insert(C function),2l4
PyWideStringList.items (C member) ,214
PyWideStringList.length (C member) ,214
PyWideStringList (C type) ,214
PyWrapper_New (C function) , 174

Q

qualified name —- [} 4&%#x, 310

R

READ_RESTRICTED (C %), 254
READONLY (C %), 254
realloc (C ¥#i#%), 237

reference count —— B|H#t#, 310
regular package -- #H A, 311
releasebufferproc (C type) ,290
repr

W& &, 93,267

reprfunc (C type) , 289
RESTRICTED (C %), 254
richempfunc (C type) , 289

S

sdterr
stdin stdout, 194
sendfunc (C type) ,290
sequence
object —- X£,129
sequence —— J¥7%|,311
set
object —— X #£,155
set comprehension —- £4# &R, 311
set_all(),9

e ]

361



The Python/C API, Z1THa4 3.12.3

setattrfunc (C type) ,289
setattrofunc (C type) ,289
setswitchinterval (J& sys #53P), 198
setter (C type) ,256
SIGINT (C %), 60
signal

module, 60, 61
single dispatch —-- B4k, 311
SIZE_MAX (C %), 123
slice —— 4,311
special method -- #%F i, 311
ssizeargfunc (C type) ,290
ssizeobjargproc (C type) ,290

statement -- JE47, 311

static type checker —— #AXAMHEE, 311
stderr (f& sys 23 P), 206, 207

stdin

stdout sdterr, 194
stdin (f& sys $3P), 206, 207
stdout

sdterr, stdin, 194
stdout (f& sys 3 F), 206, 207
strerror (C %#), 55

string
PyObject_Str (C Hk), 93
strong reference —-- 35|, 311

structmember.h, 256
sum_list(),9
sum_sequence (), 10, 11
sys

module, 12, 193, 206, 207
SystemError (N E %), 166

T

T_BOOL (C &), 256

T_BYTE (C %), 256

T_CHAR (C %), 256
T_DOUBLE (C %), 256
T_FLOAT (C %), 256

T_INT (C®R), 256

T_LONG (C &), 256
T_LONGLONG (C %), 256
T_NONE (C macro) , 256
T_OBJECT_EX (C %), 256
T_OBJECT (C macro) , 256
T_PYSSIZET (C %), 256
T_SHORT (C %), 256
T_STRING (C %), 256
T_STRING_INPLACE (C %), 256
T_UBYTE (C &), 256

T_UINT (C &), 256

T_ULONG (C ‘%), 256
T_ULONGULONG (C %), 256
T_USHORT (C %), 256

ternaryfunc (C type) , 290

text encoding —-- X A% R, 311
text file -— SUARXUH, 312
traverseproc (C type) ,294

triple—quoted string -- =B 5 Ff &, 312
type
object —-- X%,7,115
BB, 94
type —-- A& 312
type alias —-- XA Hl4,312
type hint —- K& F#, 312
U

ULONG_MAX (C %), 123

unaryfunc (C type) ,290

universal newlines —- i f#4T, 312
USE_STACKCHECK (C %), 68

Vv
variable annotation —-- T EARHE, 312
T4
object —— X4, 148
WE E L, 104, 151
WE &K
_ _import_ ,73
abs, 101
ascii, 93
divmod, 101
float, 103
hash, 94, 267
int, 103
len, 94, 103, 105, 151, 153, 156
pow, 101, 102
repr, 93, 267
type, 94
TG4, 104, 151
F¥ e, 03
%k, 252
e, 73
ALk, 252
HHETHE,TS
RS
_all_ 72
vectorcallfunc (C type) ,96
version (f£ sys 23 F), 196

virtual environment -- JE#IE, 313
virtual machine --— JE#H##L, 313
visitproc (C type) ,294
F A e

object —— X#£,129

WE B H, 93
W
&

362

EL]



The Python/C API, Z1THa4 3.12.3

path, module, 12, 193, 195

e
object —- X%, 121
X
object —— X &, 164
FEK
object —- X%, 125
EEEHK T2
WRITE_RESTRICTED (C %), 254
Z
Zen of Python -- Python zZ##, 313

e ]

363



	概述
	代码标准
	包含文件
	有用的宏
	对象、类型和引用计数
	引用计数
	引用计数细节

	类型

	异常
	嵌入Python
	调试构建

	C API 的稳定性
	不稳定 C API
	应用程序二进制接口的稳定版
	受限 C API
	稳定 ABI
	受限 API 的作用域和性能
	受限 API 警示

	平台的考虑
	受限 API 的内容

	极高层级 API
	引用计数
	异常处理
	打印和清理
	抛出异常
	发出警告
	查询错误指示器
	信号处理
	Exception 类
	异常对象
	Unicode 异常对象
	递归控制
	标准异常
	标准警告类别

	工具
	操作系统实用工具
	系统功能
	过程控制
	导入模块
	数据 marshal 操作支持
	解析参数并构建值变量
	解析参数
	字符串和缓存区
	数字
	其他对象
	API 函数

	创建变量

	字符串转换与格式化
	PyHash API
	反射
	编解码器注册与支持功能
	Codec 查找API
	用于Unicode编码错误处理程序的注册表API

	对 Perf Maps 的支持

	抽象对象层
	对象协议
	调用协议
	tp_call 协议
	Vectorcall 协议
	递归控制
	Vectorcall 支持 API

	调用对象的 API
	调用支持 API

	数字协议
	序列协议
	映射协议
	迭代器协议
	缓冲协议
	缓冲区结构
	缓冲区请求的类型
	与请求无关的字段
	只读，格式
	形状，步幅，子偏移量
	连续性的请求
	复合请求

	复杂数组
	NumPy-风格：形状和步幅
	PIL-风格：形状，步幅和子偏移量

	缓冲区相关函数

	旧缓冲协议

	具体的对象层
	基本对象
	类型对象
	创建堆分配类型

	None 对象

	数值对象
	整数型对象
	布尔对象
	浮点数对象
	打包与解包函数
	打包函数
	解包函数


	复数对象
	表示复数的C结构体
	表示复数的Python对象


	序列对象
	bytes 对象
	字节数组对象
	类型检查宏
	直接 API 函数
	宏

	Unicode对象和编解码器
	Unicode对象
	Unicode类型
	Unicode字符属性
	创建和访问 Unicode 字符串
	语言区域编码格式
	文件系统编码格式
	wchar_t 支持

	内置编解码器
	泛型编解码器
	UTF-8 编解码器
	UTF-32 编解码器
	UTF-16 编解码器
	UTF-7 编解码器
	Unicode-Escape 编解码器
	Raw-Unicode-Escape 编解码器
	Latin-1 编解码器
	ASCII 编解码器
	字符映射编解码器
	Windows 中的 MBCS 编解码器
	方法和槽位

	方法与槽位函数

	元组对象
	结构序列对象
	列表对象

	容器对象
	字典对象
	集合对象

	Function 对象
	Function 对象
	实例方法对象
	方法对象
	Cell 对象
	代码对象
	附加信息

	其他对象
	文件对象
	模块对象
	初始化 C 模块
	单阶段初始化
	多阶段初始化
	底层模块创建函数
	支持函数

	查找模块

	迭代器对象
	描述符对象
	切片对象
	Ellipsis 对象

	MemoryView 对象
	弱引用对象
	Capsule 对象
	帧对象
	内部帧

	生成器对象
	协程对象
	上下文变量对象
	DateTime 对象
	类型注解对象


	初始化，终结和线程
	在Python初始化之前
	全局配置变量
	初始化和最终化解释器
	进程级参数
	线程状态和全局解释器锁
	从扩展扩展代码中释放 GIL
	非Python创建的线程
	有关 fork() 的注意事项
	高阶 API
	底层级 API

	子解释器支持
	解释器级 GIL
	错误和警告

	异步通知
	分析和跟踪
	高级调试器支持
	线程本地存储支持
	线程专属存储 (TSS) API
	动态分配
	方法

	线程本地存储 (TLS) API


	Python初始化配置
	示例
	PyWideStringList
	PyStatus
	PyPreConfig
	使用 PyPreConfig 预初始化 Python
	PyConfig
	使用 PyConfig 初始化
	隔离配置
	Python 配置
	Python 路径配置
	Py_RunMain()
	Py_GetArgcArgv()
	多阶段初始化私有暂定 API

	内存管理
	概述
	分配器域
	原始内存接口
	内存接口
	对象分配器
	默认内存分配器
	自定义内存分配器
	Python 内存分配器的调试钩子
	pymalloc 分配器
	自定义 pymalloc Arena 分配器

	tracemalloc C API
	例子

	对象实现支持
	在堆上分配对象
	公用对象结构体
	基本的对象类型和宏
	实现函数和方法
	访问扩展类型的属性
	成员旗标
	成员类型
	定义读取器和设置器


	类型对象
	快速参考
	"tp_方法槽"
	子方法槽（方法域）
	槽位 typedef

	PyTypeObject 定义
	PyObject 槽位
	PyVarObject 槽位
	PyTypeObject 槽
	静态类型
	堆类型

	数字对象结构体
	映射对象结构体
	序列对象结构体
	缓冲区对象结构体
	异步对象结构体
	槽位类型 typedef
	例子
	使对象类型支持循环垃圾回收
	控制垃圾回收器状态
	查询垃圾回收器状态


	API 和 ABI 版本管理
	术语对照表
	文档说明
	Python 文档的贡献者

	历史和许可证
	该软件的历史
	获取或以其他方式使用 Python 的条款和条件
	用于 PYTHON 3.12.3 的 PSF 许可协议
	用于 PYTHON 2.0 的 BEOPEN.COM 许可协议
	用于 PYTHON 1.6.1 的 CNRI 许可协议
	用于 PYTHON 0.9.0 至 1.2 的 CWI 许可协议
	ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.3 DOCUMENTATION

	收录软件的许可与鸣谢
	Mersenne Twister
	套接字
	异步套接字服务
	Cookie 管理
	执行追踪
	UUencode 与 UUdecode 函数
	XML 远程过程调用
	test_epoll
	Select kqueue
	SipHash24
	strtod 和 dtoa
	OpenSSL
	expat
	libffi
	zlib
	cfuhash
	libmpdec
	W3C C14N 测试套件
	audioop
	asyncio


	版权所有
	索引

