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CHAPTER 1

Python (1% il A2 4% 1 (APL) {5 C Al C++ F2)7 51 ] PATEZ SRS L1517 Python f#RERE. 1% APLAE
C+ HIAIRERT I, (FA LA, 38545 LF5 s Python/C APL. fiiJf] Python/C APT 45 i A~ HE 25 (U BHL i .
BB TRE HY TS & f At sk B2 9 & Python RS IIRERY C Bk, X fEI2 e
WEBE 5. 5 A E i 2 Ff Python MRS HURILY I B0 3K A5 X330 5 AR R AE— A L i
embedding Python.,

9 S AR S RN R UL 5 TRRAR, WIDAERE “3GE” MR RN R T A A —
SERERE B S X —d A . BN AR AT i A Python RUBIA R CA 2, {His A Python i F2%
ARG Y RAELGAFETT B E -

W2 APL AR R A BGZ Y Python X AR 5N EREE L HEAE HT5 BLAh, KAk A Python [N ]
FEFP AR EHR ML A YR, AR AR S B B H A Python Z BT SE RSN 5 IV 1% & 08 M 12

o

1.1 K4k

WRARAE 24 S ] 175 T CPython [y C {URS, R BAUEIATE PEP 7 HE U5 M AIARIE . X245 S
JEOUTE AR AT AR BT 24 Jig i) Python iRUAS . TEZ SR H B9 S =07 9 FEARLER N BT DA A0 BE 47 5k S8 LS
B ARIRIE A AE H 517 Python TikiX LEEER

1.2 B&XHF

{1 J1] Python/C API T 2L p) 4wl ek . AU SCATd 1 R T i AT o) 4 5 2 ) AR 2 v

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

|

XEWRE AL R FRESL S0 <stdio.h>, <string.h>, <errno.h>, <limits.h>, <assert.h>
M <stdlib.h> (WERAH).

b 1
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i T Python W RES & Y —LLREXEHLE R4 AR e Sk SO R AL BiLgs 2 S, TR IMOAE 0 & AR ] A v
S T2 B, AR L RSEALE Python . h,

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

Python.h I LAY AR Pl WAL AR (phi A MRSk SCPR T s SCRIBRAT) BRI RITZR Py B0 _Py. DA
_Py kI Z A2t Python SEBLNFERGEAIAY , AR e E & B o S5 HA MR 4 PR ECA DR B ATEL -

ik

AP AR KA %52 LA Py B _Py TRk A AR, X (s W, I8 S i P AR R ok
Python MUASH AIFEAE M, X EEMRA R R E LA LRI 20 2 —TT S Y HAL A TR o

LY AR 2 5 Python —#g 223, fF Unix ., BT prefix/include/pythonversion/ Fll
exec_prefix/include/pythonversion/ Ht, HW prefix fl exec_prefix JZH 1] Python ¥
configure AL ANV IE S E X, T version W2k '$d.%d' $ sys.version_infol[:2]. {F
Windows |, Sk {235 T prefix/include, HH prefix B NZEBRETFIENZREH .

FASEIX B SO, RIS H e (IPRANTR] ) HRTCE A i FH 226 2 1 T 04 3k SO IR H S i
2R H BB REERGH ] #include <pythonX.Y/Python.h>; XHRLFEERIFA
A, B prefix NG IR TR A exec_prefix B°F-& L w3k

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

1.3 FHME

Python SKSC{FHE LT —254 IR R 2 RAESEIE E A 1868 H A5 € SCHY (BN Py_RETURN_NONE),
A TE 38 A g A B . X BT BRI AN e — e RS R .
PyMODINIT_FUNC
FEHY AL Py Init WIMRILPRAL. PRBUREIZRASN Pyobject . R T F& BT 2R AL
FAREERE I, IEETXT C+ KFRECH WIS extern "C",

IR AL R Al 24 4 Py Init_name, ot name ZRIRAFR, FH HN HIEB I E i oE
—3JE static Wi, Fan:

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

bi

PyMODINIT_FUNC
PyInit_spam(void)
{

return PyModule_Create (&spam_module) ;

}

.

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

Py _ALWAYS_INLINE

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

4 Chapter 1. #hif
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BTl SR A R B8P BB ) TR T A4 8 Python B P 5™ 5 55 i M BE AO B AS PR BBE R L. B,
MSC LR AR MR N EAE T T R BN HR

W) Py_ALWAYS_INLINE Fric HR R AT BB EURZE R PERE (140 R T4 TS &) . X
TR R TR T S LIE TR T 2 SRR

02k Python J& FEPR A NI EY (RIE X T Py_DEBUG %), WPy ALWAYS INLINE XA
ERUIE S/

B R ROR M 2R Fi 4. A

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

Added in version 3.11.

Py_CHARMASK (c)

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

Py _DEPRECATED (version)
FEH A R CETEAT S 2 PR -
B

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

TE 3.8 A KAEASH: YT MSVC % H,
Py_GETENV (s)
5 getenvi(s) XM, HE2WEMNGLSITE AT -E WiR B NULL (3 WPyConfig.

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

Py_NO_INLINE

R NS R BN, B2 CHRINAE: &M T RENREAEE LTO+PGO 4R (S 1
bpo-33720).

R

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

Added in version 3.11.

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

13. EME 5
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Py_UNREACHABLE ()

XA DAEARE — BT EREERA IS SRR . Flan, 24—A switch i&h)J Brg ol i
WHEIBE B case TAJEE T, DG HAE default: Fajd, S4RIEEAAETA N Ei—14
assert (0) 8{ abort () V&M BH A DA,

TE release #UT, R ZZH B gmitas i b RS, Jfk e & Rl BA RS s . Bilan, £ GCC 1)
release 5N, %] _ builtin_unreachable () L.

Py_UNREACHABLE () f— A HEZ A —MASRE, (HAE A A _Py_NO_RETURN HY %L
ZEO

R — AU KT RE 2 L ACAS , (HAERR RIS 00 R T ARL,, AR %% . BN, 721K
WAFEET, 38— D RG AR R TG RE, Es, iR s . mf
TIER RIS AW E, APy _FatalError() .

Added in version 3.7.

Py_UNUSED (arg)

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

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

PyDoc_STRVAR (name, str)

B — T PATE SR AR T Y, 4450 name W78 . QSRR SCRY 4 #2449 4 Python,
IR

a1 PEP 7 frik, f#ifpyDoc_STRVARVERSARYFERFH, PACRRARI SR 45 52— #4 2 Python fY
L.

Bl

-

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

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

}

.

PyDoc_STR (str)

NEER TR AR SO PR, SO LSO PR, QI — P4

W PEP 7 ik, il PyDoc_ STR i85 SCRIFAFHY, ASCHRRAHISCR 745 Ef —itE 44 # Python {1
.

il

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

Chapter 1. #hif
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1.4 5. ERFSIATHE

Z %4 Python/C API lREESA — DB Z N SEUA S —A Pyobject* KRAUPRIAME ., XFRALEFE TR
Python X 4 (/)R 2 BB L L 4541 . 1 T A Python X 42 258045 K 22 B 0 T &Rk Python 15735 i AH
W 203 (Fan, WRAE. FE RN S5G 345 ) , B BAS C RADEFREN R RERW. JL
SERTA Python SFRAMFEAETHe 1 RN IR AUpyobject W) H o ESHIAS R, HEERIAZ
ik PyObject* 485 B . ME—IRBIAME type X154 R R ik Fiott S G AN BE ORI, T DAB A58 3
HEFH Py TypeObject W5,

Jiif5 Python %f% (E: % Python #%4) #AG —1 type Fl— reference count . %5 1A B B A 4258
PIXT S (GIANEEE ., HF0H P SR i 5 2%, 4 types HITIAR ) o XTSRRI AN 28, #5A—
TR REERT GG B T %A G, 24 (HAY) a Frgiix 52 Python 51) A} PyList_Check (a)
HEL

1.4.1 S5|HVHE

51V B AT B A BTN WA R INVE A IR OF BAEFERR B ™ 4% ) s EXTEa 2
NTF R — AN KR BEAT T strong reference. 3XSEH AT DUR T — RS, WATRUR AR (B#AS) C
Aptt, BORKAS C BRI RMAL . MR R IR G — A strong reference RRERTNT (RIHCH | 50
HZE), TG L. ARZX AL S HAXT S5, W SRERGX L5 . R
HABXTRIGIH, X R L FIAEHBIRONE 2, K. (FEX X G 2 [ R L5 ) AR A~ 1)
B ARG, Wi ORI )

SEF 5 TR 2 & BT . EE MR R M Py INCREF () ZERARBOT LA FEIH (R
ks Ao —) , M Py _DECREF () ZERBEEIH (RILLEIH 808 —) « Py _DECREF () 7%t
incref 7152, A B US| HITECRE TR 5 B X 2 RS . BRlas 22— R8s
B, BESENSMRBEE A, RN R EE G SRR, W, WEEE TR S0
SR G S HAL XS RIGT I, PAT TR B HAh & 5. SRR & & d s 1T
PRSI TH R 5 2 D & 5 BN AE P OR R N AL B R LB [R] (iR sizeof (Py_ssize_t) >=
sizeof (void*)). HIL, 5IHTTEEENG &R AR ERIE.

WA BN B 48 MR R A5 1 R iR AR i A strong reference (RIFGING I HITED . BRIE B, 4485
FRIMAT ST G 5 | T Eos 2 m—, 124748 & g HAE s 5 TG S —. A, XPIFE L
SAHEIGY, IrASJE 5 O &AM . MRS T ME— B R AT R IR AT 0 AR B8 )
G nT AR IEXS SRR . HBRRATHNE 200 — R X R 05 SIAT AR R, Wik
A B BRI AN B i strong reference (B3 IME1FHTHED .. G 1 FHTHEEE A —Fh B ZE 0L R AE
fﬁg;ﬁ%ﬁﬁ%#f JERH A C R X 2 pR BOUAE Python Hgl il T s U FHAIL I 2 BRUEAE R A 0 R) %o 4
NEEEEE 5.

SR, — A~ WL AR B2 A 28 T B BOU G2 HAE A FRBUH 5 | A5 D0 5 HAR B — Bt A o A Hofth g
VERTRETE TR M R P A i 4, BERGX A5, Il e IR, BRI B RAE T B L
LGB W] RE S B AT 210 Python fUHSSRMOX FdE; A — UL AR AR IR Py_DECREF ()
TP, I LPAT A EE A TRAE G

GREWMIEZIGEETZ B4 (HFRPA PyObject_, PyNumber_, PySequence_ Bf PyMapping_ Jf
SLAYRRE) » X SRR R A HGR 8] (X G AN B i strong reference (BPEIME1 FHITE0. X Hi5E &
HIATAEIRIBEE R 2 G Py _DECREF ()5 Ik FMBCEAR PRt AE > 15880 E 4%

14. K. RBMS| At 7
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S AT

Python/C API H pR50i 5 | BRI E ] 318 AT AU RS . I BUZ XBREISH, A% (6
ZARREHIIA: BMNRESMILE) . WA A5 BWE Y AFEERG ] L 8i7E 2 FE
Py_DECREF. Ji AR A] PAREEEHS, X TG 25215 | Fr A B AR 7 7R 575 28 s b 20 3 4o 1)
M Py_DECREF () #{Py_XDECREF () RIxAREINE - SR ML X ATHE (HE A HHT) .
24— A RBCR 5 | T A B A HAR A s, NIRRT A s —A #red 51 . SREBIra BT, WFRJE
HFT 2 AN X T borrowed reference Feii A5 BATATZH A MESE

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

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

PyObject *t;

t = PyTuple_New (3);

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

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

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

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

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

PyObject *tuple, *list;

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

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

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

Py_ssize_t i, n;

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

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

return O;

}

(B L)

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

— A TR B AR T AR A — A el eR GRS ) IR T R B i Y R R - TR (TR S
B LR EXT RGRAD) R & F R ol L, WERARME PyList_GetTtem () M—AFIFHRIEL

#H

s IS G - (R WK Py Sequence_Get Ttem () (Bl 252 MRS E0D)

MR AP FERBUARER A H ARSI — 0 Bl [ R 951 -

THZ2UWEMNRENMESE — DRBRITE - PBEI XD FH RO — A2
HPyList_GetItem(), B —PMEMHPySequence 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, 1i); /* & % Ik =/
if (!PyLong_Check (item)) continue; /* Bk it 4 & % */
value = PyLong_AsLong(item);
if (value == -1 && PyErr_Occurred())
/X RABERLEEN C long (8, KRFE */
return -1;
total += value;
}
return total;
I3
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; /* B HKE */
for (i = 0; i < n; i++) {
item = PySequence_GetItem(sequence, 1i);
if (item == NULL)
return -1; /* A EF %, HHE R */
if (PyLong_Check (item)) {
value = PyLong_AsLong(item);
Py_DECREF (item) ;
if (value == -1 && PyErr_Occurred())
/Y RKRAWERLEEEN C long 28, ®HFE */
T3]
1.4. M. X5 A 9
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(#2 E50)
return -1;
total += wvalue;
}
else {
Py_DECREF (item); /* % #F 5l Al fr H A */
}
}

return total;

1.4.2 2%

1 Python/C API 43 yiif 8 22 £ (0 i) HAM AR R BUAR 2D R Z MM C 28B40 int, long, double F
char* &, {58685 M BRI TR IRBEAR T4 A H BT 5t 1 eR B B3 TR B R 2 B AN 1 —A
A — AL B R S BB . X Se 85 h B0 5 EA T BB — e
type Py_ssize_t
J& FFaE ABL —§if8 sizeof (Py_ssize_t) == sizeof (size_t) WAL HELAL,
C99 WA H 3w SUXFER AR TS (size_t @ — DA SEECEAE) . WS PEP 353 TR1EM.
PY_SSIZE_T_MAX 2Py ssize t AR IEEE.

1.5 &

Python F27 i H 75 BEAL PRURF E 77 ZAL PRRO RS DR e 5 RALBRAY e & A S i i T, SRSB4y
BRI, RIS, ERAIRIATHI RS . FEAR RN TR A4 I AR )

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

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

SERE S ERAS Y AN RN (B AER AT DA NULL): R 2R, MR aE, A RE . Xy
WEHE 5 Python H sys.exc_info () WERAMFE: &AM, AR —FER: Python Xf R H
Python try ... except IR FTALII G — 75, 1 C RN R HIRE IR FH YL A C hEEk
E”\Zfl‘]Zl"ﬂf?ﬁﬁﬂzﬁﬁﬁiﬁﬂﬁ Python =TI R REAR 1 EFAFEIR, R FMEF 2 NTTHHEE R
sys.exc_info () Z&4k,

WYL H Python 1.5 JF4f, A\ Python fURS S ) 5 W ARAS I B e 1Y . AR L4007 s I s 2L sys .
exc_info (), EXfiR[u] Python fURS ) 7 SRR HARGS . BUOL, X PAPTS IR 7 HARAS Y 7 U0 SR A
AT AR PR TR R3] S 4 BRSO PR A IR LR AR Y S RS A PR B HA D7 i S RS . X7 1k
S A A o — SRR TC 2 W R B A T IEAE AL B S I i ) LR e T AR ]
W o A TS | R RO A B i A ap O K

VR — B IS, — ST 55— pR BOR IA T 72U AT 55 B4 o 80 24 45 A i) D ) RO R 5 1 K T e
HAEG | K R RS R M 07 . BN Z 5 il AT S5 T, AR (] — A5 R AR
aw, HE RREES R - ISBEENGURNRE, T2 KRR N EEFE .

FHHiF) sum_sequence () /RPN 57 4 R AL A ) B0 T BETT YR X AR B E A

PR DRI AT L BTN ARSI . TN IRBR Gl EUR R T — SR Ui PR 15, O THRIRAR
Python [ WCAR L, FA1E/R 7454 Python fh5:
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def incr_item(dict, key):
try:
item = dict[key]
except KeyError:
item = 0
dict[key] = item + 1

NIRRT AN RSO C A

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

/* Objects all initialized to NULL for Py XDECREF */
PyObject *item = NULL, *const_one = NULL, *incremented_item = NULL;
int rv = -1; /* Return value initialized to -1 (failure) */

item = PyObject_GetItem(dict, key);
if (item == NULL) {
/* Handle KeyError only: */
if (!PyErr_ExceptionMatches (PyExc_KeyError))
goto error;

/* Clear the error and use zero: */
PyErr_Clear();
item = PyLong FromLong (0L) ;
if (item == NULL)
goto error;
}
const_one = PyLong_FromLong (1L) ;
if (const_one == NULL)
goto error;

incremented_item = PyNumber_Add(item, const_one);
if (incremented_item == NULL)
goto error;

if (PyObject_SetItem(dict, key, incremented_item) < 0)
goto error;

rv = 0; /* Success */

/* Continue with cleanup code */

error:
/* Cleanup code, shared by success and failure path */

/* Use Py XDECREF () to ignore NULL references */
Py_XDECREF (item) ;

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item);

return rv; /* -1 for error, 0 for success */

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

1.5. B&E 11



The Python/C API, %174 3.13.0rc2

1.6 #& A Python

FUAT Python fERESSAUIATT (R T AT E M ) A FHEHHO— I EHES R B PIiRe, mIHE
EAHERREA. REIIRZEON R A TR IR 2 5 A RERL -

HARWIIRCR R Py Tnitialize (). SLERECRIIRILE INEAZE, HOIEE A builtins,
__main__ Ml sys. BERVIHAEIE RS (sys.path).

Py Initialize () ARWE” MASHIIR (sys.argv). WRMEREHITHY Python A FHZ AL
&, W EPyConfig. argv H HiRERKE PyConfig. parse_arqgv: Z: L Python #7145 1LH H .

TERZHARSG E (F75/2 Unix fl Windows, BURTEANTY BAFIANE), Py_Initialize () FFARIEXAR
ifE Python R REAR 1] AT SCUHAY L) e AR I A TS BRI Python J2E AT {EA X} T Python
PSS T AT SCAF R T E (7 B AR S o Fpiilil, BRI THE shell fir - R 4e (FRETAL R PATH) B4k
#9440 python BRI AT SCEITAESC H SR &4 1ib/pythonX. Y BT H 3.

23035, A Python W4T SO T /usr/local/bin/python, EX¥HEEREMT /usr/local/
lib/pythonX.v. (SEfs b, XAMFREBELRBCH “BHRY Ai#, SFE4T0HEAE PATH PB4 N
python W PATSCHERTBE A ) FH P AT DATE 3 1% L PR 5 AL & PYTHONHOME , il i 1% PYTHONPATH
TEARMIE AR 2 HIE AN H S ok 78 35 AT R o

WMAWN HEBEFTLLE S AE R HPy _InitializeFromConfig() Z A &% B PyConfig.
program_name JVHHEHE 22, 157 PYTHONHOME 159K 2 78 3% 15 B 9 H PYTHONPATH {34k 2 4 1
ABIFER AR H . TR s B IR Y AR P AR e H O Py_GetPath (), Py_GetPrefix (),
Py_GetExecPrefix() ﬂ:‘l]PinetProgramFullPath () ifﬂ (ﬁ%@fﬁ(i‘gﬁ Modules/getpath.c
HE ).

A, RFEX Python #E47T “R AR . B, WHABRBFJREZEETEI G R
MPy_Initialize ())& N HARFXT Python [ ] £ 4 5¢ MO A ZRERL Python T/ BLHI I AF. 3X 1]
PGB Py _FinalizeEx () L. W24 H] Python AL F BRI Py_TsTnitialized ()
PRECRF IR M EAE . A XX R 2 (E BN EZ EME A . HHEEPy FinalizeEx () REFE
UV i Python fERERS T BLI AR, BN 3 AR R T 23 FC i N A7 H AT A 2 BRI

1.7 it

Python 7] DAPfY 7 5248 7 i A JS HI R IREA AN T B S MG A . X SEAG A S 2 AT IR 1 I R S 4
AN R B AT ERIA AR S H

2 IR FEAR ) 55 82 41 3 L Python JEACRG M & (0 H1 Y Misc/SpecialBuilds.txt. A B
AXFHBEG IR, NSRS, SO0 EMRERFH A IUZ R TS5 . AR AR
A3 RE A 2 dcis TR T LRSS

Py_DEBUG

{552 LT Py _DEBUG 72 UL F 41 o8 ARE 2047 A S84 B AREY Python S ZEAL. Py_DEBUG 7 Unix
IR PR VR ——wit hopydebug ] . /configure frd R . T U] bR Python
%J@f) _DEBUG 2k R4, 24 Py_DEBUG 7E Unix ZRIFMUUR AT, SiPese bl id .

BT SCHBA RS EOR I, e S ATESMEA, 11§25 Python Debug Build.

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

BHREELZFMEE, HS4 Python JEFE ) Misc/SpecialBuilds.txt
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CHAPTER 2

C APl fyfaE

AR A ORI U], Python 1) C APLA§38ff PEP 387 il i i) T AZHME . X 1y KB sl 28R e
RISGGRAN GEH A SHNHNT new APL) . BRI APT SRS AP L HE 5 FIISTH 2 IR 1B
JERE N A 2 R

CPython ¥ AR ¢ —dE 32 11 (ABI) W DABSTBCAR 5] AN R a2 (FE AR IR s n s ol v, 2
WWRSCF 6094 )5 —97), HIL, £% Python 3.10.0 4R 08 T 3.10.8, [ 2 R8k, {HX}F 3.9.x
A 3.1 1x NFE BB G5

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

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

ROEEREAE T SO E R iE

WH— N T RIZHIZEMAFK, W _Py_InternalState, ;@R AEANZEAREASEL 2 2 TE4N T AT
A FAAE APL. QISRARTR B FH X FER) APL, 1555 JEEE R CPython F % 4] B\ SRAsHE R AR . H 37 5t
m’4 APL,

2.1 85 C API

AT 2 FRA A PyUnstable HIZEH) APLERRXSFR A FF CPython fSEBRATT, F AT BEAS N5 F 445 RI7E
WA A (BN 3.9 2 3.10) o HJE, BEAXTEREEIE LM kA (Flans 3.10.0 |
3.10.1),

Bl LTI, RE%0 T RIS
1 APL Y391 H 52 BRFE CPython T A HEREFF AL SR ARSI 55 ) K1 Bk AL
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2.2 MRAEFZ#HEEOMIRER

B L, ASCRHBNE T &, (HZIR APLRIFE ABI T AP A HITRHRAE B34 A ] (14 - 91
UHR A Python 4.

2.21 PR C API

Python 3.2 5| AT %1% API, "B Python ) C APL iy—">14E. R Z IR APL Y JR AT DA— W g RIlE
M 24> Python fitAs . Z2FR API [N 4= F Fr o

Py LIMITED_API
WAEALHE Python. h Z HiE SGX N PAMERE S 2B APL, IfEEZ R APT (i HRAR

Ff Py_LIMITED_API & SCH SR RS R eIk Python A PY_VERSTON_HEX [{H. §~
JE A 0 75 412 B AT T A% AR 8 AT 4R ) irAT Python 3 B AR M, I ] (5 2% AR R 1E BT
5] AMAZHR APL,

ANEHAEH PY_VERSTON_HEX %, T4 — 5/ M UCE AR (B4 0x030A0000 IR
Python 3.10) DATEFE(S I A /) Python 48 4 T4 i i (R RFAR E -

PRIART] LK Py_LIMITED_APT E X 3. HAURE 003020000 #H[5 (Rf Python 3.2, 5| AZ[R
API IR A )

2.2.2 135 ABI

MR A, Python #2431t 7 1272 ABI: {FHERS Python 3.x IARIFFARA I — AT
T i€ ABL AL ETEZ % APL WA ANVATFRAT S, (HIE & HABFF 5B a, S SR IHRASZ B APT B &5 1)

1E Windows |+, i FIEE ABI 9 RN 4455542 5] python3.dll MAZRAL B python39.
dil.

TEFLL-5 |, Python &R BAMFH A abi3 AR p = S0 (Bl mymodule . abi3. so).
EASKEXFENY RBEEHRAERE ABL, A GUHFTE TH) FEMAX L, Flar, HET 3.10+
ZBR AP i ()4 AN AT 9 23T BRI A Python H

FE ABL H IR R ECHR A1 0 Python (3L 52 AP B BUIFAE , ITANBURME N . X B ENTA DAEA
1) C AL B i = A

2.2.3 ZR API B91E FiZF0TERE

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

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

{E 5k % ¥ Py_LIMITED_API [ OL R, H 26 C API p 508 h %2 ok $UAT P B ok B #e. 8 X
Py_LIMITED_API &8 HIXFENER, FLiF$ETt Python &SR e M, (B4 T BEIRRTERE .

WM Py _LIMITED_APTI fE X, AIPAMERT AL B ABL K4i%Z R APL § AN AE. X AESR
T+ HAEA Y. Python fiiAS_ L HERE , (HALRFBRHIHAE A M. T Py_LIMITED_API #FfT4iieRir=A—1
WAERRA G B AT 360 2P -Fan, &0xF BIRE & 7Y Python HUAS it 1 4 #f 40,
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2.2.4 SR APl &7r
A M Py_LIMITED_APT #EAT 44 1% £ ik &R IE Y fE g I/ A2 Ik APl 842 % ABI,
Py_LIMITED_APT {U{UifiiE Xihsr, H—A API MU EHANH 2, WnHinE 5.

Py_LIMITED_API AREALEE)—ANF) 82 M A AE R AR Python AR W JC ) 2 K00 T B~ ek %k, filan,
FE— N NULL R A SR PR 4L . 7E Python 3.9 1, NULL FE#EH— 1~ ERIAfT R, {HAE Python 3.8
L S E R, B NULL 5B, RS EE TSR R T

F AR M T Py _LIMITED_APTI Wy SLELEEM AT B H B A SR, B E1/22 R APT )
— R4

T, FRATEBON SRR BT A Python /INRAS SR I — N e, I fcdr 2 H b AR

FATIB B WA F BT APL 14 43 SOk DAKS 28 H 2 75 B 35 P N 32 BR API i —3 4. BN E LT
Py LIMITED_API, A AFMHERSHE TREARNK (BEEERIENMEFHEELE ) PHaEn
*.

T EAZ R APLH AR EFaE ) : 7E Python 3.8 A Py_LIMITED_API Zwifd EEIRE LY JERE
1 Python 3.12 _[i247, {HEREA—EREMH Python 3.12 #4i% . Feilih, 7EFE ABLRRREIEIL T, #8
53 3Z B AP AT RES 1 7 I R o

2.3 EE/HERE

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

WaRAE & T LT A Python FUARFSPAARBINES & ABI 15 A 2 AN E Python 43 & 5 I 574 .
K H python.org PARFZLEE =74 K Windows Fl macOS A&7 AR T X Rl 4L o

24 ZR API AR

FUR R APTALAE THX L0

e PY VECTORCALL_ARGUMENTS_OFFSET

e PyAlter_Check ()

e PyArg Parse ()

e PyArg ParseTuple()

e PyArg ParseTupleAndKeywords ()

e PyArg UnpackTuple ()

e PyArg VaParse ()

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

e PyBool_FromLong()

e PyBool_Type

e PyBuffer FillContiguousStrides ()

e PyBuffer FillInfo()

23. EEMERE 15
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PyBuffer FromContiguous ()
PyBuffer_ GetPointer ()
PyBuffer IsContiguous ()
PyBuffer_ Release()
PyBuffer SizeFromFormat ()
PyBuffer_ ToContiguous ()
PyByteArrayIter_ Type
PyByteArray AsString()
PyByteArray_ Concat ()

PyByteArray FromObject ()

PyByteArray FromStringAndSize ()

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

PyCFunction
PyCFunctionFast
PyCFunctionFastWithKeywords
PyCFunctionWithKeywords
PyCFunction_GetFlags ()
PyCFunction_GetFunction ()
PyCFunction_GetSelf ()
PyCFunction_New ()
PyCFunction_NewEx ()
PyCFunction_Type

PyCMethod_New ()

16
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e PyCallIter_New/()

e PyCalllter_Type

e PyCallable_Check ()

e PyCapsule Destructor

e PyCapsule_GetContext ()

e PyCapsule_GetDestructor ()

e PyCapsule_GetName ()

e PyCapsule_GetPointer ()

e PyCapsule_Import ()

e PyCapsule_IsValid()

e PyCapsule New()

e PyCapsule_SetContext ()

e PyCapsule_SetDestructor ()

e PyCapsule_SetName ()

e PyCapsule_SetPointer ()

e PyCapsule_Type

¢ PyClassMethodDescr_Type

e PyCodec_BackslashReplaceErrors ()
e PyCodec_Decode ()

e PyCodec_Decoder ()

e PyCodec_Encode ()

e PyCodec_Encoder ()

e PyCodec_IgnoreErrors ()

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

e PyCodec_LookupError ()

e PyCodec_NameReplaceErrors ()
e PyCodec_Register ()

e PyCodec_RegisterError ()

e PyCodec_ReplaceErrors ()

e PyCodec_StreamReader ()

e PyCodec_StreamWriter ()

e PyCodec_StrictErrors()

e PyCodec_Unregister ()

e PyCodec_XMLCharRefReplaceErrors ()
e PyComplex_FromDoubles ()

e PyComplex_ImagAsDouble ()

e PyComplex_RealAsDouble ()

24. ZR APIBIAE 17
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PyComplex_Type
PyDescr_NewClassMethod ()
PyDescr_NewGetSet ()
PyDescr_NewMember ()
PyDescr_NewMethod ()
PyDictItems_Type
PyDictIterItem_Type
PyDictIterKey_Type
PyDictIterValue_Type
PyDictKeys_Type
PyDictProxy_New ()
PyDictProxy_Type
PyDictRevIterItem Type
PyDictRevIterKey_ Type
PyDictRevIterValue_Type
PyDictValues_Type
PyDict_Clear ()
PyDict_Contains ()
PyDict_Copy ()
PyDict_DelItem/()
PyDict_DelIltemString()
PyDict_GetItem()
PyDict_GetItemRef ()
PyDict_GetItemString()
PyDict_GetItemStringRef ()
PyDict_GetItemWithError ()
PyDict_Items ()
PyDict_Keys ()
PyDict_Merge ()
PyDict_MergeFromSeqZ ()
PyDict_New ()
PyDict_Next ()
PyDict_SetItem()
PyDict_SetItemString()
PyDict_Size()
PyDict_Type
PyDict_Update ()
PyDict_Values ()

PyEllipsis_Type

18
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e PyEnum_Type

e PyErr BadArgument ()

e PyErr BadInternalCall ()

e PyErr CheckSignals ()

e PyErr Clear()

e PyErr_ Display ()

e PyErr DisplayException()

e PyErr ExceptionMatches ()

e PyErr Fetch()

e PyErr Format ()

e PyErr FormatV ()

e PyErr GetExcInfo ()

e PyErr GetHandledException ()

e PyErr GetRaisedException ()

e PyErr GivenExceptionMatches ()

e PyErr NewException ()

e PyErr NewExceptionWithDoc ()

e PyErr NoMemory ()

e PyErr NormalizeException ()

e PyErr Occurred()

e PyErr Print ()

e PyErr PrintEx ()

e PyErr_ProgramText ()

e PyErr ResourceWarning ()

e PyErr Restore()

e PyErr SetExcFromWindowsErr ()

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

e PyErr SetFromErrno ()

e PyErr SetFromErrnoWithFilename ()

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

e PyErr SetFromWindowsErrWithFilename ()

e PyErr SetHandledException ()

e PyErr SetImportError ()

e PyErr SetImportErrorSubclass ()
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PyErr_SetInterrupt ()
PyErr SetInterruptEx()
PyErr SetNone ()
PyErr_SetObject ()
PyErr_SetRaisedException ()
PyErr_SetString/()
PyErr_SyntaxLocation ()
PyErr_SyntaxLocationEx ()
PyErr _WarnkEx ()

PyErr WarnExplicit ()
PyErr WarnFormat ()
PyErr _WriteUnraisable ()
PyEval_AcquireThread /()
PyEval_EvalCode ()
PyEval_EvalCodeEx ()
PyEval_EvalFrame ()
PyEval_ EvalFrameEx ()
PyEval_GetBuiltins ()
PyEval_GetFrame ()
PyEval_GetFrameBuiltins ()
PyEval_GetFrameGlobals ()
PyEval_GetFrameLocals ()
PyEval_GetFuncDesc ()
PyEval_GetFuncName ()
PyEval_GetGlobals ()
PyEval_GetLocals ()
PyEval_InitThreads ()
PyEval_ReleaseThread()
PyEval_RestoreThread()
PyEval_SaveThread()
PyExc_ArithmeticError
PyExc_AssertionError
PyExc_AttributeError
PyExc_BaseException
PyExc_BaseExceptionGroup
PyExc_BlockingIOError
PyExc_BrokenPipeError
PyExc_BufferError

PyExc_BytesWarning

20
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PyExc_ChildProcessError

PyExc_ConnectionAbortedError

PyExc_ConnectionError

PyExc_ConnectionRefusedError

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

PyExc_OverflowError

PyExc_PendingDeprecationWarning

PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_RecursionkError
PyExc_ReferenceError
PyExc_ResourceWarning

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

PyExc_UnicodeError

PyExc_UnicodeTranslateError

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

PyFloat_GetInfo ()
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e PyFloat_GetMax ()

e PyFloat_GetMin ()

e PyFloat_Type

e PyFrameObject

e PyFrame_GetCode ()

e PyFrame_GetLineNumber ()

e PyFrozenSet_New ()

e PyFrozenSet_Type

e PyGC_Collect ()

e PyGC_Disable ()

e PyGC_Enable ()

e PyGC_IsEnabled()

e PyGILState_Ensure ()

e PyGILState_GetThisThreadState ()
e PyGILState_Release()

e PyGILState_ STATE

e PyGetSetDef

e PyGetSetDescr_Type

e PyImport_AddModule ()

e PyImport_AddModuleObject ()

e PyImport_AddModuleRef ()

e PyImport_AppendInittab ()

e PyImport_ExecCodeModule ()

e PyImport_ExecCodeModuleEx ()

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

e PyImport_GetMagicNumber ()

e PyImport_GetMagicTaqg ()

e PyImport_GetModule ()

e PyImport_GetModuleDict ()

e PyImport_Import ()

e PyImport_ImportFrozenModule ()

e PyImport_ImportFrozenModuleObject ()
e PyImport_ImportModule ()

e PyImport_ImportModuleLevel ()

e PyImport_ImportModuleLevelObject ()
e PyImport__ImportModuleNoBlock ()

e PyImport_ReloadModule ()
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PyIndex_Check ()
PyInterpreterState
PyInterpreterState_Clear()
PyInterpreterState _Delete()
PyInterpreterState_Get ()
PyInterpreterState_GetDict ()
PyInterpreterState_GetID()
PyInterpreterState_New ()
PyIter_Check ()

PyIter_ Next ()

PyIter Send()
PyListIter_Type
PyListRevIter_Type
PyList_Append()
PyList_AsTuple ()
PyList_GetItem()
PyList_GetItemRef ()
PyList_GetSlice()
PyList_Insert ()
PyList_New()
PyList_Reverse ()
PyList_SetItem()
PyList_SetSlice()
PyList_Size()

PyList_Sort ()

PyList_Type

PyLongObject
PyLongRangelter_Type
PyLong_AsDouble ()
PyLong_AsInt ()
PyLong_AsLong ()
PyLong_AsLongAndOverflow()
PyLong_AsLongLong ()
PyLong_AsLongLongAndOverflow()
PyLong_AsSize_t ()
PyLong_AsSsize_t ()
PyLong_AsUnsignedLong ()
PyLong_AsUnsignedLongLong ()

PyLong_AsUnsignedLongLongMask ()
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e PyLong_AsUnsignedLongMask ()
e PyLong _AsVoidPtr ()

e PyLong_ FromDouble ()

e PylLong_ FromLong()

e PyLong_FromLongLong ()

e PyLong FromSize_ t ()

e PyLong FromSsize_t ()

e PyLong_FromString/()

e PyLong_ FromUnsignedLong ()

e PyLong FromUnsignedLongLong ()
e PyLong_FromVoidPtr ()

e PyLong_GetInfo()

e PyLong_Type

e PyMap_Type

e PyMapping Check ()

e PyMapping_GetItemString()

e PyMapping_GetOptionalItem()
e PyMapping_GetOptionalltemString()
e PyMapping_ HasKey ()

e PyMapping_ HasKeyString()

e PyMapping HasKeyStringWithError ()
e PyMapping HasKeyWithError ()
e PyMapping_Items ()

e PyMapping Keys ()

e PyMapping_Length ()

e PyMapping SetItemString/()

e PyMapping Size ()

e PyMapping_Values ()

e PyMem Calloc()

e PyMem Free()

e PyMem Malloc ()

e PyMem RawCalloc ()

e PyMem RawFree ()

e PyMem RawMalloc ()

e PyMem RawRealloc ()

e PyMem Realloc()

e PyMemberDef

e PyMemberDescr_Type

e PyMember_GetOne ()
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e PyMember_SetOne ()
e PyMemoryView_FromBuffer ()
e PyMemoryView_FromMemory ()

e PyMemoryView_ FromObject ()

e PyMemoryView_GetContiguous ()

e PyMemoryView_Type

e PyMethodDef

e PyMethodDescr_Type

e PyModuleDef

¢ PyModuleDef Base

e PyModuleDef_ Init ()

e PyModuleDef_Type

e PyModule_Add ()

e PyModule_AddFunctions ()
e PyModule_ AddIntConstant ()
e PyModule_ AddObject ()

e PyModule AddObjectRef ()

e PyModule_ AddStringConstant ()

e PyModule_ AddType ()
e PyModule_ Createl ()

e PyModule_ ExecDef ()

e PyModule_ FromDefAndSpecZ2 ()

e PyModule_GetDef ()
e PyModule_GetDict ()

e PyModule_ GetFilename ()

e PyModule_ GetFilenameObject ()

e PyModule_ GetName ()

e PyModule_GetNameObject ()
e PyModule_GetState ()

e PyModule_New ()

e PyModule_NewObject ()

e PyModule_SetDocString()
e PyModule_Type

e PyNumber_ Absolute ()

e PyNumber_ Add ()

e PyNumber_ And()

e PyNumber_ AsSsize_t ()

e PyNumber_Check ()

e PyNumber Divmod ()
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e PyNumber_ Float ()

e PyNumber_ FloorDivide ()

e PyNumber_InPlaceAdd ()

e PyNumber_InPlaceAnd()

e PyNumber_InPlaceFloorDivide ()
e PyNumber_ InPlaceLshift ()

e PyNumber_InPlaceMatrixMultiply ()
e PyNumber_ InPlaceMultiply ()
e PyNumber_InPlaceOr ()

e PyNumber_InPlacePower ()

e PyNumber_ InPlaceRemainder ()
e PyNumber_InPlaceRshift ()

e PyNumber_InPlaceSubtract ()
e PyNumber_ InPlaceTrueDivide ()
e PyNumber_ InPlaceXor ()

e PyNumber_Index ()

e PyNumber_Invert ()

e PyNumber_Long()

e PyNumber_ Lshift ()

e PyNumber_MatrixMultiply ()

e PyNumber_Multiply ()

e PyNumber_ Negative ()

e PyNumber_Or ()

e PyNumber_ Positive ()

e PyNumber_Power ()

e PyNumber_Remainder ()

e PyNumber_ Rshift ()

e PyNumber_Subtract ()

e PyNumber_ToBase ()

e PyNumber_TrueDivide ()

e PyNumber_Xor ()

e PyOS_AfterFork ()

e PyOS _AfterFork_Child()

e PyOS_AfterFork_Parent ()

e PyOS_BeforeFork ()

e PyOS_CheckStack ()

e PyOS_FSPath ()

e PyOS_InputHook

¢ PyOS_InterruptOccurred()
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PyOS_double_to_string()
PyOS_getsig()
PyOS_mystricmp ()
PyOS_mystrnicmp ()
PyOS_setsig()
PyOS_sighandler_t
PyOS_snprintf ()
PyOS_string to_double ()
PyOS_strtol ()
PyOS_strtoul ()
PyOS_vsnprintf ()

PyObject
PyObject.ob_refcnt
PyObject.ob_type
PyObject_ASCII()
PyObject_AsFileDescriptor ()
PyObject_Bytes ()
PyObject_Call ()
PyObject_CallFunction()
PyObject_CallFunctionObjArgs ()
PyObject_CallMethod()
PyObject_CallMethodObjArgs ()
PyObject_CallNoArgs ()
PyObject_CallObject ()
PyObject_Calloc()
PyObject_CheckBuffer()
PyObject_CleariWeakRefs ()
PyObject_CopyData ()
PyObject_DelAttr ()
PyObject_DelAttrString ()
PyObject_DelItem/()
PyObject_DelltemString()
PyObject_Dir ()
PyObject_Format ()
PyObject_Free ()
PyObject_GC_Del ()
PyObject_GC_IsFinalized/()
PyObject_GC_IsTracked()

PyObject_GC_Track()
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e PyObject_GC_UnTrack ()

e PyObject_GenericGetAttr ()

e PyObject_GenericGetDict ()

e PyObject_GenericSetAttr ()

e PyObject_GenericSetDict ()

e PyObject_GetAIter ()

e PyObject_GetAttr ()

e PyObject_GetAttrString()

e PyObject_GetBuffer ()

e PyObject_GetItem()

e PyObject_GetIter ()

e PyObject_GetOptionalAttr ()
e PyObject_GetOptionalAttrString()
e PyObject_GetTypeData ()

e PyObject_HasAttr ()

e PyObject_HasAttrString()

e PyObject_HasAttrStringWithError ()
e PyObject_HasAttrWithError ()
e PyObject_Hash ()

e PyObject_HashNotImplemented /()
e PyObject_Init ()

e PyObject_InitVar()

e PyObject_IsInstance ()

e PyObject_IsSubclass ()

e PyObject_IsTrue ()

e PyObject_Length ()

e PyObject_Malloc ()

e PyObject_Not ()

e PyObject_Realloc ()

e PyObject_Repr ()

e PyObject_RichCompare ()

e PyObject_RichCompareBool ()
e PyObject_SelflIter()

e PyObject_SetAttr ()

e PyObject_SetAttrString()

e PyObject_SetItem()

e PyObject_Size ()

e PyObject_Str()

e PyObject_Type ()
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PyObject_Vectorcall ()

PyObject_VectorcallMethod ()

PyProperty_Type
PyRangelter_Type
PyRange_Type
PyReversed_Type
PySeqglter New()
PySeqglter_ 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 ()
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e PySlice_GetIndicesEx ()

e PySlice_ New/()

e PySlice_ Type

e PySlice_Unpack ()

e PyState_AddModule ()

e PyState_FindModule ()

e PyState_RemoveModule ()

e PyStructSequence_Desc

e PyStructSequence_Field

e PyStructSequence_GetItem/()
e PyStructSequence_New ()

e PyStructSequence_NewType ()
e PyStructSequence_SetItem()
e PyStructSequence_UnnamedField
e PySuper_Type

e PySys_Audit ()

e PySys_AuditTuple ()

e PySys_FormatStderr ()

e PySys_FormatStdout ()

e PySys_GetObject ()

e PySys_GetXOptions ()

e PySys_ResetWarnOptions ()

e PySys_SetArgv ()

e PySys_SetArgvEx ()

e PySys_SetObject ()

e PySys_WriteStderr()

e PySys_WriteStdout ()

e PyThreadState

e PyThreadState_Clear ()

e PyThreadState_Delete ()

e PyThreadState_Get ()

e PyThreadState_GetDict ()

e PyThreadState_GetFrame ()

e PyThreadState_GetID()

e PyThreadState_GetInterpreter ()
e PyThreadState_New ()

e PyThreadState_SetAsyncExc ()
e PyThreadState_Swap ()

e PyThread_GetInfo ()
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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_1is_created()
PyThread_ tss_set ()
PyTraceBack_Here ()
PyTraceBack_Print ()
PyTraceBack_Type
PyTuplelter_Type
PyTuple_GetItem()
PyTuple_GetSlice ()
PyTuple New()
PyTuple_Pack ()
PyTuple_SetItem()
PyTuple_Size ()

PyTuple Type
PyTypeObject
PyType_ClearCache ()

PyType_FromMetaclass ()
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e PyType_FromModuleAndSpec ()

e PyType_FromSpec/()

e PyType FromSpecWithBases ()

e PyType_GenericAlloc ()

e PyType GenericNew ()

e PyType GetFlags ()

e PyType GetFullyQualifiedName ()

e PyType_GetModule ()

e PyType_GetModuleByDef ()

e PyType_GetModuleName ()

e PyType_GetModuleState ()

e PyType_GetName ()

e PyType GetQualName ()

e PyType_GetSlot ()

e PyType_GetTypeDataSize ()

e PyType_IsSubtype ()

e PyType _Modified()

e PyType_Ready ()

e PyType_Slot

e PyType_Spec

» PyType Type

e PyUnicodeDecodeError_Create ()

e PyUnicodeDecodeError_GetEncoding()
e PyUnicodeDecodeError_GetEnd()

e PyUnicodeDecodeError_GetObject ()
e PyUnicodeDecodeError_GetReason ()
e PyUnicodeDecodeError_GetStart ()
e PyUnicodeDecodeError_SetEnd()

e PyUnicodeDecodeError_SetReason ()
e PyUnicodeDecodeError_SetStart ()
e PyUnicodeEncodeError_GetEncoding ()
e PyUnicodeEncodeError_GetEnd/()

e PyUnicodeEncodeError_GetObject ()
e PyUnicodeEncodeError_GetReason ()
e PyUnicodeEncodeError_GetStart ()
e PyUnicodeEncodeError_SetEnd/()

e PyUnicodeEncodeError_SetReason ()
e PyUnicodeEncodeError_SetStart ()

e PyUnicodelIter_Type
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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_AsUTF32S5tring ()
PyUnicode_ AsUTF8AndSize ()
PyUnicode_AsUTF8String()
PyUnicode_AsUnicodeEscapeString ()
PyUnicode_AsWideChar ()
PyUnicode_AsWideCharString()
PyUnicode_BuildEncodingMap ()
PyUnicode_Compare ()
PyUnicode_CompareWithASCIIString ()
PyUnicode_Concat ()
PyUnicode_Contains ()
PyUnicode_Count ()
PyUnicode_Decode ()
PyUnicode_DecodeASCII ()
PyUnicode_DecodeCharmap ()
PyUnicode_DecodeCodePageStateful ()

PyUnicode_DecodeFSDefault ()
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e PyUnicode_DecodeFSDefaultAndSize ()
e PyUnicode_DecodeLatinl ()

e PyUnicode_DecodeLocale ()

e PyUnicode_DecodeLocaleAndSize ()
e PyUnicode_DecodeMBCS ()

e PyUnicode_DecodeMBCSStateful ()
e PyUnicode_DecodeRawUnicodeEscape ()
e PyUnicode_DecodeUTF16 ()

e PyUnicode_DecodeUTFlé6Stateful ()
e PyUnicode_DecodeUTF32 ()

e PyUnicode_DecodeUTF32Stateful ()
e PyUnicode_DecodeUTF7 ()

e PyUnicode_DecodeUTF7Stateful ()
e PyUnicode_DecodeUTFS8 ()

e PyUnicode_DecodeUTF8Stateful ()
e PyUnicode_DecodeUnicodeEscape ()
e PyUnicode_EncodeCodePage ()

e PyUnicode_EncodeFSDefault ()

e PyUnicode_EncodeLocale ()

e PyUnicode_EqualToUTF8 ()

e PyUnicode_EqualToUTF8AndSize ()
e PyUnicode_ FSConverter()

e PyUnicode_FSDecoder ()

e PyUnicode_Find()

e PyUnicode_FindChar ()

e PyUnicode_Format ()

e PyUnicode_FromEncodedObject ()

e PyUnicode_FromFormat ()

e PyUnicode_ FromFormatV ()

e PyUnicode_FromObject ()

e PyUnicode_FromOrdinal ()

e PyUnicode_FromString()

e PyUnicode_ FromStringAndSize ()

e PyUnicode_FromWideChar ()

e PyUnicode_GetDefaultEncoding()
e PyUnicode_GetLength ()

e PyUnicode_InternFromString ()

e PyUnicode_InternInPlace()

e PyUnicode_IsIdentifier()
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PyUnicode_Join ()
PyUnicode_Partition ()
PyUnicode_RPartition ()
PyUnicode_RSplit ()
PyUnicode_ReadChar ()
PyUnicode_Replace ()
PyUnicode_Resize ()
PyUnicode_RichCompare ()
PyUnicode_Split ()
PyUnicode_Splitlines ()
PyUnicode_Substring()
PyUnicode_Tailmatch ()
PyUnicode_Translate ()
PyUnicode_Type
PyUnicode_WriteChar ()
PyVarObject
PyVarObject.ob_base
PyVarObject.ob_size
PyVectorcall_Call()
PyVectorcall NARGS ()
PyWeakReference
PylWeakref_GetObject ()
PyWeakref_GetRef ()
PyWeakref_ NewProxy ()
PyWeakref NewRef ()
PyWrapperDescr_Type
PyWrapper_New ()
PyZip_Type
Py_AddPendingCall ()
Py AtExit ()

Py BEGIN_ALLOW_THREADS
Py BLOCK_THREADS

Py BuildValue ()

Py _BytesMain ()

Py CompileString/()
Py_DecRef ()
Py_DecodeLocale ()

Py _END_ALLOW_THREADS

Py_EncodeLocale ()
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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_GetConstant ()
Py_GetConstantBorrowed ()
Py_GetCopyright ()

Py _GetExecPrefix()
Py_GetPath()

Py GetPlatform()
Py_GetPrefix()
Py_GetProgramFullPath ()
Py GetProgramName ()
Py_GetPythonHome ()
Py_GetRecursionLimit ()
Py _GetVersion ()
Py_HasFileSystemDefaultEncoding
Py_IncRef ()

Py Initialize()

Py InitializeEx()
Py_Is()

Py_IsFalse()

Py IsFinalizing/()
Py_IsInitialized()
Py_TIsNone ()

Py_IsTrue ()

Py LeaveRecursiveCall ()
Py_Main/()
Py_MakePendingCalls ()
Py_NewlInterpreter ()

Py_NewRef ()
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Py_ReprEnter()

Py _ReprLeave ()

Py SetProgramName ()

Py_SetPythonHome ()

Py_SetRecursionLimit ()

Py _UCS4

Py UNBLOCK_THREADS
Py_UTF8Mode
Py_VaBuildValue ()
Py Version

Py _XNewRef ()
Py _buffer
Py_intptr_t
Py ssize_t
Py_uintptr_t
allocfunc
binaryfunc
descrgetfunc
descrsetfunc
destructor
getattrfunc
getattrofunc
getbufferproc
getiterfunc
getter
hashfunc
initproc
inquiry
iternextfunc
lenfunc
newfunc
objobjargproc
objobjproc
releasebufferproc
reprfunc
richcmpfunc
setattrfunc
setattrofunc

setter
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e ssizeargfunc

e ssizeobjargproc

e ssizessizeargfunc

e ssizessizeobjargproc
e symtable

e ternaryfunc

e traverseproc

e unaryfunc

e vectorcallfunc

e Visitproc
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CHAPTER 3

HEE% API

AR TET YRR HCRF FLVIVR AT SO s e X 4@ fiE Y Python JAXH, (EENTREA SRVFRAE A5 1L 7

AR T2 ..

X L8 BR BOPA LAS AT AR B2 R E B VR ET B AT S AE MBS . W R8T 5 A Py_eval input,

py_file input MlPy_single_input. XEFFSLIEEZEAMENIE SR RECTR AT .

BT RS R R H LA AR FILE* TS . A58 ZUINO AR PR Ry 51 R U2 4 AN C FE)

FILE 45T RER AR BARAR . (2/402) 75 Windows i, SSHHER Y JRLER LA AT RES ]

RNIEIPE I DAY, 24 I3 R A TR S i3k 28 o 4502t Python 12478 BT (8 1 O ARR] 4 2R A dE 175 0L R A

F FILE* ESEHAEN].

int Py_Main (int argc, wchar_t **argv)
& THE ABL SERFREMPREAS 1Y AT . iR T Python YRR RE AT 6 AR . 4R ALY arge F1
argy JE SN2 5645 CRRP I main () RETESAHHE] (CRRARTE I s & KA ) . — A
LEE SIS E R TR (HSEN R P FAFR IR NE A2 BE ) . AR g
AR (BIRT A8 ) WIRIHERRF S o, ARMRESS 5] A e MR th R ] 1, =
RSN FARRRA I Python iy 24T H] 2.,
HEEACRG IR T —MEHMIG G T R systemExit, HEERFALIRM 1, Mgl ik
e, H¥ipyconfig.inspect NEMSIEXH.

int Py_BytesMain (int argc, char **argv)
B THE ABL B 3.8 rte. KT Py Main () {H argv j— M7 HR IR
Added in version 3.8.
int PyRun_AnyFile (FILE *fp, const char *filename)
XN NI PyRun_AnyFileExFlags () BB, R closeit &4 O TiHF flags 154 NULL,
int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
XRER N PyRun_AnyFileExFlags () WFEAIEED, K closeit ZH5EH 0.,
int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)
KRR R PyRun_AnyFileExFlags () WAL, #f flags BB NULL,

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

W fp w4 KPR LB EE (56 G 8% 0w A B Unix O 28 5m) 19 SCH, WHR
BlPyRun_InteractiveLoop () WMH, HNWRMPyRun_SimpleFile () HI4EH . filename £ i
S RGN IRiEAE S (sys.getfilesystemencoding ()) SEfERS. UIE filename 5 NULL, It
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RESMR "o VBN U4 . TSR closeit NEAH, XF4SHFE PyRun_SimpleFileExFlags ()
AR 1] 2 P4 % A o

int PyRun_SimpleString (const char *command)
BRHN R PyRun_SimpleStringFlags () WRALIEEND, $fPyCompilerrlags* 4N
NULL,

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
WA flags ZHr, #£ __main_ BLHAP AT Python YU . ISR __main_ MIAAFAE, EXRFHAY
o WEmbaRIE o, ARG KR ENERE -1, GURAAER, W TTERGREEE . XT flags
X, ST
HERARG K T —IMEHALS & N ARAPER) systemExit, MERECRFALIRE -1, TRt
&, H¥ipyConfig. inspect RHEMEIXFE,

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

int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
KR R PyRun_SimpleFileExFlags () WEALIET, ¥ flags %A NULL,

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

KT -PyRun SimplestringFlags (), (A Python BAVESEEA fp BRI AWz 4
. filename VR SCAE% , B filesystem encoding and error handler SEfRRG . QIS closeit " EAH.,
M SCAERFAE PyRun_SimpleFileExFlags () & Z BI# KM .

/I

£ Windows I, fp W24 PA — 3t HIA=FTIT (B fopen (filename, "rb")). 750, Python 1]
AEJCYEIE WAL PR A LF 4745 sRAF I B AR S0

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

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
A flags ZHE U AT R B 5 22 HARA A KIR I U — 2518 4) . PRSI sys . pst
M sys.ps2 HRIN. filename Y4-{8 [ filesystem encoding and error handler ARG .

25 AR T ATER R ] 0, GnAR 5| & S WAk B] -1, sl QSR AEAE AT A R R [ ok B 1R
k Python [ 2H B4 A 1) errcode . h WIE XA RIS, (R errcode.h H K #
Python.h rflfh, IO ML T HIEEE. )

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
XRE N R PyRun_InteractiveLoopFlags () WIfRAbED , ¥ flags % A NULL,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
BEROF AT R B 532 B A R 5 A . 2 2138 EOF., i PRS2 sys.psl fl sys.ps2
HIHE/N . filename -5 [ filesystem encoding and error handler SEfRS . 44T EOF Bz E 0, i
24 S RFAR [B]— S 14K

int (*PyOS_ InputHook)(void)
& T HaE ABL A AR MAE I — A RALCH int func (void) MYBREN. ZERECKFAE Python ) fRfE
AP IR AT RIRE 23 PRI S5 0 P A e an A ISP R o R [ 59 220 . T 53X A8 ] 5 R R
RSP R AT S B HAB SRR, i Python i rh Modules/_tkinter.c FrURARKE.
TE 312 A K AR AR SR BUpR B H Re M £ 4245 25 TR .

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

B AR NS [ — R AN char *func (FILE *stdin, FILE *stdout, char *prompt)
RS, EEY R EPURRBER TR — 1T AR BRI RS X SR B U R W R 45 5 prompt
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ANh NULL 5 e, SR M TR AL B AR HE S A SCHF B — T A, IRl g5 74555, il an,
readline BIHURFX AT BRI T oA tab SN2 SE TN AR

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

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

T 312 A KA AR T R IO BB = A A% 25 R
PyObject *PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
BeMhi: #Hag5l A, KRN N yRun_StringFlags () MRALHRIED, F flags B NULL.
PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *locals,
PyCompilerFlags *flags)
BeMh: #ag3l A . FEHXTG globals Fl locals $57E W) LR SO TR H str 1 Python JEACHD , Il
JVA flags 1 5E W9 1P R AR . globals A7 J&— A7 ML locals W] VAZATAN SE B 1 WS PRI XT 4R
B start 3558 7 B2 R AT IEACAS AR LG TEAT -
R MRS Python X RAATHILE R, BUE QRG] A& T 58 Wik ] NULL.
PyObject *PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *1ocals)
BeME: #a95l R . XMW T HiPyRun_FileExFlags () BIfRIIE L, F closeit 52 0 H-1F
flags %A NULL,
PyObject *PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals, int
closeit)

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

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

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

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

Bl #Hagil A, REIFPyRun_StringFlags (), fH Python R fp B2 AR —4>
WNIEF I FEFER . filename V- CA% 44, B8 filesystem encoding and error handler SEffY . HI5HE
closeit EAE, WISHFHFAEPYRun_FileExFlags () R[EIZHIHKMA

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

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

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

BEME: #ag 7R XREX PPy _CompileStringExFlags () WIffiLIUIE D, K optimize %
-1,

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

B #ah 5l . RN Si% sor ) Python JREAUHY, iR IG5 R AR X S, FIRTEAT
start 75 53X A g R AR W 9k gRIFE RIS IE BV 24 /Py _eval input, Py file input
B Py_single_input. W filename ¥ & W) SCAF 24 2 9 R 4 38 ACRS X 42 9F 7T fig oh BEAE 1m0 i 45
BB SyntaxError FHIHE T . WIERAHS T3 AT B3 2 128 0 0 pR F0CRF R 9] NULL,

BERY optimize $g 7€ Fi A LS (1 -1 FFEEHE S —o MW R A9 AREaR DU S . 2l
0 (flifes __debug_ NEA{H). 1 WIE#AEER, __debug_ JMIR{H) 5 2 COMFAFHR B ER
B2

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

BEME: #Hegil A, Py CompileStringObject () 25{Xl, 1H filename 2 VAfilesystem encoding
and error handler fEIS R FETTER
Added in version 3.2.

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

PyObject *PyEval_EvalCodeEx (PyObject *co, PyObject *globals, PyObject *1ocals, PyObject *const *args, int
argcount, PyObject *const *kws, int kwcount, PyObject *const *defs, int
defcount, PyObject *kwdefs, PyObject *closure)

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

PyObject *PyEval_EvalFrame (PyFrameObject *f)

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

PyObject *PyEval_EvalFrameEx (PyFrameObject *f, int throwflag)
B #Hagil M. BT RUE ABL X2 Python fFRRIZATANIFE N TR %L, SIATIO0f AH IR
PR SRR IIAT , TR I I RS F5 BT ] . BOM throwflag T2 BEAS W] DAY 20—
WA EME, WaSECLRMHLE — D RE XS TA MG RE throw O k.
TE 3.4 A S LA RO L 5 — I S, AR R A SR E 5 S i i
int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)
B PR B AR SO HRAE W AR . HAE IR o FE, SR i [ml A
int Py_eval_input
Python {73 i I TG FAXMEIGFT S WGPy _Compilestring () i,
intPy_file_input
Python 15 H T A SO A PR S U ) P S R A5 BL&Py_CompileString () ffifi].
XRAESR AT 7 K 1Y Python Y5 A6 R I 206 I 1455
int Py_single_input
Python i I T BB AR IGAT 55 BLE Py _CompileString () M. &M T3 HARE
ErglEEANIEE R
struct PyCompilerFlags

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

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

int cf_flags
Gk AR
int cf_feature_version
of _feature_version 52 Python /MRS . B 48 #1441k 8 PY_MINOR_VERSION,

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

e 3.8 WA K AEASTE: BT of _feature_version B .

int CO_FUTURE_DIVISION
XABRAENLATE flags i B MG R EB AT / Wil PEP 238 FrfEy “HIRE".
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cHAPTER 4

51 AT

AT R BN 54 FH T4 88 Python X495 | HTHER
Py_ssize_t Py_REFCNT (PyObject *0)
FREL Python X4 o 15| T4

TR ] A AT BE T AN LI SRS PR A BT R 5 . BN, A S0 R 8 Trimmortal MR HFH
g#ﬁﬁ@&i%%lﬂ%ﬁ%%ﬁ%% refeount i, HIL, BT 0 =0 LXWAME, ANZEROBR [l {1
P

il Py_SET _REFCNT () BRERBE—DRZREI T4

TE 3.10 AR AR Py REFCNT () MUK MBI E A R

1 301 AR R AR JESHRABURNFE const PyObject*,
void Py_SET_REFCNT (PyObject *o, Py_ssize_t refent)

R4 o 5| TR BN refent

TE J5 H B R Python 4, W02 refent KT UINT32_MAX, AR Kimmortal Xt
%,

B R B immortal 3 GIEA R .
Added in version 3.9.
TE 312 WA B A ST GKAERTRA X AB L
void Py_ INCREF (PyObject *0)
FINNMR 0 PH— AW istrong reference., $EMZXT G AL HAN Y BedH 5 .
BB B immorial X5 AR

I BR B0 5 9% T S Bf-borrowed reference R WG Ky strong reference, Py_NewRef () FREUA] 4% KA
Y strong reference.,

WG sE s, APy _DECREF () KRENE .
WX GNZIIAN A NULL s QSRR RERf € B AN NULL, i fHPy_XINCREF (),

Do not expect this function to actually modify o in any way. For at least some objects, this function has no
effect.

e 312 A KA T KA RA K PUB L
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void Py_XINCREF (PyObject *0)
5Py _INCREF () Kl fHXR o W PAN NULL, FERXFREIL T ek Bers SO AT it «
HiGZFPy_XNewRef ()

PyObject *Py_NewRef (PyObject *0)
& T a5 ABL § 3.10 paie. WX R A —A i 1 strong reference: ¥¢ o L Py_INCREF () 3 [H]
X4 0,
ARG ZX A strong reference W, N AFEH EVA Py_DECREF () ARG -
XH4 0 ALZFIAN A NULL; 43R o W LASH NULL W B Py_XNewRef () .

Bian:

Py INCREF (obj);

self->attr = obj;

AT AT 1l

[self7>attr = Py_NewRef (obj) ; ]

HESPy_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)
R — MR IX G 0 Wystrong reference, ZRWIZG | AN FEHLE -
WEREC immortal 3PS G RO .

Y d5 G —strong reference BEREHRT (BIXT R 051 TSR 0), K< AR AT 2 07 T8 28 80
deallocation PR (B A A K NULL),

1Y R 5 B 0 P AR IR A Y 8k T s — A strong reference.,
WX GNZIIAN A NULL s QSRR RERf € B A h NULL, i Py _XDECREF (),

Do not expect this function to actually modify o in any way. For at least some objects, this function has no
effect.

)

R $ 2 BUE R Python BB (BIANY—DHA __del () JrikryZEsLpilgor
BRI ) o AR LA B R AR 2L, (HRERATR RS RERS B 1 U519 FTA Python
SRR XREWEENPy_DECREF () Z RAEAM T 1 42 JRy3e & RN A AT W i AL T 5¢
EFRPRES . BIA,  A—51 2 Ao o0 SR B AR B K5 M B T S 45 | 9 DL — Al b A
W, BTSRRI, AR RIS B Py _DECREF ()

TE 312 AR AAZ T KA RA BB
void Py_ XDECREF (PyObject *0)

5Py DECREF () ZEd, {HX}4 o W] PAH NULL, 7EiX FhE 0L T b0 & B0OR & A AR RR . ok
HPy_ DECREF () A5 [FFEE T Beab .
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void Py_ CLEAR (PyObject *0)
RE— G XSS o [strong reference, JFERATPAKH NULL, FERCIE O N %2R B EATROER; fEH
ffg oL AR 5Py _DECREF () #F], RAIETFHS éﬂuﬁ B NULL, 41%fPy_DECREF ()
PRI RIS T B AL B0 5, TR % 22 S il Ot A ) — I ek 2 B 5 | ) 2wt S 500k
>H NULL,
T RIS 1] — AR [RUSCHA 18] T BE R 233 I (X e 5 | I B il PR e — A 2
T ﬂ?.12 WA R A AR % L SR L SR — R . WERZSEE A, BN
il

void Py_ IncRef (PyObject *0)

J& T Fa5E ABL FoRRE— N8 X4 o W)fistrong reference, Py XINCREF () WIHREURA . BHRIHE
AT Python FIZAT I ZHAS KA -

void Py_DecRef (PyObject *0)

& FHE ABL BE— MBI R o Wstrong reference, Py XDECREF () WIRREURAS . BRI T
Python [FJizfTH B AR A o
Py_SETREF (dst, src)
R AR — AR 1M %4 dst Bstrong reference, ¥ dst ¥R sre.
TEPy_CLEAR () WIFOHY, XM “EI” B a2 @B darny:

Py_DECREF (dst) ;

dst = src;

LA I RO

[PyisETREF (dst, src); }

REEAFAERERON H dst (ERIS1H _ Z BT _ K dst B sre, MIMLEAL AR dst 425 i fih 2 A AU AS
AFHARLE dst $5717— ARG

Added in version 3.6.
T 312 AR AL R SHITE R SR — IR . WERENSHEAMA W, B ASTH
B -
Py_XSETREF (dst, src)
il Py_XDECREF () {#Py_DECREF () {{JPy_SETREF 2725 Fh,
Added in version 3.6.

1E 312 [RA KA R ESHIMERKPORE R WRFEANSHAAMA TN, IR
B
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CHAPTER B

FELE

AR BN AR 1 R BCRFLE AR AL BRI % Python S0 .y 48 Python S5 AL PN BERIAIHR AR 200 . 1Y
TAREEA fifR POSIX errno A8kt (BAEAR) A MRIL AL RN E /iR . K2 C APLK
BAEBNPAT IR AR E . KZHC APL B 2k Ml — NS RIS, AR E AT 23R o] — A5
W 2R ] NULL, S AR E AT 2 0R [0 — B 2k 0] -1 (BIAME DL PyArg_* BREGRIT 1 R
i 0 FaR K)o

ERHIDE, SRS RS IR A SR, RO, RIS 5. G Rk
' ﬁ%%ﬁ%ﬁ%ﬁﬂu% NULL (RS2 at kg, i, R dalE nuLn, RAEER 1k
NULL A9 [H]3 )

DR B T E R R R BRI AL R W, Tl A S EA R A BT RIS e
KWETE. MERITAIE R R, SR A A SRS R B (X 58 s A7)
Be) o MUERAERAL TSGR, W R IZIE R HAkE: . R W TN RIR ], T4 — i B 1 5 3%
ME 20 7 AR, WREEIRBCA TS S B/ V024, X Python/C APT [ ¥ I AT REAN 2B HII 1Y
F10, FF BT RE S AR A ) 75 R I

ik

BHRIERE AR sys.exc_info () MPATEER . BIEEXTN T HMARIK (HMEERE) MFE,
FHERSERFEYRZE (R LERE) BRE.

5.1 ITEFO;HIE

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

void PyErr_PrintEx (int set_sys_last_vars)
2 FR0E ABL FARiERIFTENE] sys . stderr IiERERIE AR BRAESE1R)2 SystemExit, iX
PO AT EN AR, H &R Python ##%, I /R SystemExit SLHIFE & M4 R .
HATEANRTE /R 20 B A TR B X R AL, B 2% 8T iR !
ISR set_sys_last_vars JARBAL, WASKE sys . Tast_exc R BATHIRISRA . T T Aeact
XE, BFEMNEE sys.last_type, sys.last_value fll sys.last_traceback tH&¥isr
BRI S w2 AL, (RN [
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TE 312 JUAR A AR TE: JEIN T XS sys . last_exc WRE.
void PyErr_Print ()
J& T ABL PyErr_PrintEx (1) B4 .
void PyErr_ WriteUnraisable (PyObject *obj)
& F i ABL i 24 w1 B A obj B80T sys.unraisablehook ().
5 DR B RS AN T RESE B 5 | iz e i, XD TR 1 sys . stderr fTHI—K%
IR BN, MRE AT del () kTRt iZE
LERECE HT IR A BN Z 8 obj, BFRIR AT R AR R 30, WPRTTRE, obj iR
INTEARHT EITEE S S b . AR obj 2 NULL, R LT B AT .
il T R BRI DA B — A S
T 3.4 A K AR T ATEN RIS . . AR obj Sl NULL R HAT I [al .
FE 3.8 fRA K AHEASH: [fiff] sys.unraisablehook ().

void PyErr FormatUnraisable (const char *format, ...)

SpyErr writeUnraisable () 2L, 1H formar FIGSMESH B TS AL EBESE B B0
A Y HME 5PyUnicode_FromFormat () WA, PyErr_WriteUnraisable (ob3j) K&
#rF PyErr_FormatUnraisable ("Exception ignored in: $R", obj). IR format K
NULL, WAATEIRIEE .

Added in version 3.13.

void PyErr_ DisplayException (PyObject *exc)
& THE ABL B 3.12 pre. K exc IFRERIERITHIE] sys . stderr, WiFHAXREMER.

Added in version 3.12.

5.2 filth &%

X LR RO A I VR B Y B R AR B R T R e . N T TR I, — SR B IR 4R 1] NULL 841, PASE
T return i&4],
void PyErr_SetString (PyObject *type, const char *message)
& FhaE ABL g B DR At i i I 7 3. S — S8R E R 2R AL Bl N RS
H, Bl PyExc_RuntimeError. YRICE NILLNEL Wstrong reference (U Py_INCREF ()).
FHASHR—FRERIEE B Tut -8 MR,
void PyErr_ SetObject (PyObject *type, PyObject *value)
& T HE ABL WRECR I T PyErs_SetString (), HRAWIRNFER “H” HELE—1
Python XJ4:.
PyObject *PyErr_Format (PyObject *exception, const char *format, ...)
B fh: 184 NULL. & TiaE ABL XA RECE TR /n 4 I HaB 0] 17 NULL,  excep-
tion .24 72—~ Python i) S5 3. format 5 HITE 2 23 AR XA RE R B
SPyUnicode FromFormat () A EMFEM S XHME. format &—> ASCI Zefid i AR
PyObject *PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
BEME: 18 NULL, & -FFa ABL f 3.5 e, flPyErr Format () #A], (B2 — 4 va_list
KA SR A e AR Sk
Added in version 3.5.

void PyErr_SetNone (PyObject *type)
J& T f45E ABL X /& PyErr_SetObject (type, Py_None) M5,
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int PyErr_ BadArgument ()
& T FaE ABL X2 PyErr_SetString (PyExc_TypeError, message) [HfRIE, HH message

RN TARASEOR I N B B T N .
PyObject *PyErr_NoMemory ()

BEME: @4 NULL, % -Tfa5E ABL iXJ/2 PyErr_SetNone (PyExc_MemoryError) HfH5E; B
R[] NULL , DAY NEFERN, SRR ETPAS return PyErr_NoMemory () ; o

PyObject *PyErr_SetFromErrno (PyObject *type)
BeEfE: 18k NULL. J&THor ABL i@ —MEFERE, M7 C R EGR ISR C A8 &t
errno B EXGI K — N B T — Moo %, L —UZBEE errno M5 ZIUZ X M)
iR =E (M strerror () 3REL), X518 PyErr_SetObject (type, object) . #£ Unix |,
Y errno WfE N EINTR i, FRA—THHHRSETH, XBSFHPyErr CheckSignals (),
R B E THIRIERA, WL R E . %R 2R B NULL, R4 RS0 R [l 4R
HZ RS A RS R BT PAB A return PyErr_SetFromErrno (type) ;.

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameQObject)
RWEME: 18k NULL, & TF5E ABL 5pPyErr SetFromErrno () 25, {HUNR filenameObject 1~
A NULL, BRHER SR =S HUEH S type WG R, 7E OSError REMIEL T, EXFEHT
EXFHESLBIR) filename [BIE.

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

PyObject *filenameObject2 )

#’ow® 5 8 A NULL. B Fie E ABL A 37 m A& x
FPyErr SetFromErrnoWithFilenameObject () , {B 3325 — 4 filename X} £, T

24— AN Z A filename (1) pREL IR O i & B 1%«
Added in version 3.4.

PyObject *PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
BEME: 184 NULL, & THaE ABL 22T PyErr SetFromErrnoWithFilenameObject (),
B34 DA C FZAFERIERAH . filename 2 1l filesystem encoding and error handler fERSY

PyObject *PyErr_SetFromWindowsErr (int ierr)
B @A NULL, /& THa5E ABI on Windows B 3.7 a2, X2— T H T3l % OSError 1Y
fEHE R H. SRV B AR derr {HR 0, MM AIXT GetLastError () B A Bk [l i 44
PR, BE¥IE A Win32 HE FormatMessage () R FREL ierr B GetLastError () T4 HHY
R AR ) Windows ik, SR 51 3E — 4> OSError X4, Ht winerror J&MEF & h ik 4
G, strerror MR AN IRIEE (M FormatMessage () 3k18) , AREHIHH
PyErr_SetObject (PyExc_OSError, object). IZHRECK M 2R M NULL,
1] 4 Windows.,

PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
B 184 NULL, & T a2 ABlon Windows B 3.7 e Ae. KT PyErr SetFromWindowsErr ()
. BAMASEEE B A ) R
0] 1 Windows.,

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
#BEME: @Ak NULL, /& -Fia5E ABlL on Windows § 3.7 Ja#e. 5PyErr SetFromWindowsErr ()
Kk, BOMOAR SR AR filename Ak NULL , W2 S0 RG99 K (os . fsdecode ()
BT RIS IAE R EE =AU 345 OSError MG T @ L RH LB £ilename &Y,
B] F 4 Windows.,

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyObject
*filename)
B A 8k NULL, )& F 525 ABlon Windows @ 3.7 e#e. 5PyErr SetExcFromWindowsErr ()
RAeh, BOMKIAIF] SR AR filename A°f NULL, EFFENFE=ASEL 84 OSError KM
T SURHSEBIR) £ilename J@TE.

B] H 4 Windows.,
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PyObject *PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr, PyObject
*filename, PyObject *filename?2)

A ® A B A NULL, & Fia % ABI on Windows B 3.7 Rk #. 2
FPyErr SetExcFromWindowsErrWithFilenameObject () , {H & 1 3% % — 4 filename
POE W
B] F 4 Windows,
Added in version 3.4.

PyObject *PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char

*filename)

A ® A B A NULL, & Fi & ABI on Windows B 3.7 Rk #. k)|
T PyErr_SetFromWindowsErrWithFilename () , %ﬁﬁfé‘@(?ﬁﬁgﬁﬂﬁﬂ/ﬂﬁﬁ%ﬂo
u] H 4 Windows.,

PyObject *PyErr_SetImportError (PyObject *msg, PyObject *name, PyObject *path)

B h: 184 NULL, & F a5 ABL B 3.7 peAe. X2 % ImportError W{EEERE. msg Bplisk
A E BT . name Fl path , (FFATPAH NULL ), RFH R E ImportError XMV )&
PE name #l path,

Added in version 3.3.
PyObject *PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name,
PyObject *path)
BEME: 184 NULL, & T ABL f 3.6 B2, MIPyErr SetImportError () B, {HXA
BBV E — > ImportError T2kl .
Added in version 3.6.

void PyErr_ SyntaxLocationObject (PyObject *filename, int lineno, int col_offset)

WEYH S E S, AW E R . DR MYEI A2 syntaxError , B EMINJEME:,
fEREATEHF RGN FH & SyntaxError,

Added in version 3.4.

void PyErr_SyntaxLocationEx (const char *filename, int lineno, int col_offset)
& T Fa5E ABL g 3.7 paAe. BT PyErr SyntaxLocationObject (), 1B filename 2 filesystem
encoding and error handler fESHFTTE .
Added in version 3.2.

void PyErr_SyntaxLocation (const char *filename, int lineno)
& T Fa5E ABL T PyErr _SyntaxLocationEx (), BT col_offset parameter 5,

void PyErr_BadInternalCall ()

J& T faF ABL X2 PyErr_SetString (PyExc_SystemError, message) W4E5E, HH mes-
sage Fn M T AEVESBOR T NEAE (B, Python/C APT i) . B FEE T N .

5.3 AHHES

XLCRRAIT A CAURS P A s . B 8 7 i Python #t warnings S HAIRLL AL, EATEH
] sys.stderr T Fl— 8455 B 288, WA TREC &85 i B o iR, EXFEILT, B
el e e o ABA W] REER T & LGt B R, (AR Bl A S . MR BCA A SR, R IBMEDY O ;
WRA A S, IREIEN -1, (TCIARE R0 SCPrT B T8 8, ICARE R iR e . X2
Eﬁ%ﬁZ)o)ﬁﬂ%@ﬁT%ﬁ, PN F ST IERE R WAL (BN, Py _DECREF () A5 HIFFR[E
— MR -
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int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
B THUE ABL H—MNEEER . S8 category 2 — A4 (W N1H) B NULL ;5 message &
—A~ UTF-8 G () F A7 o stack_level J&— 25 I ARIIECR A IER: B4R Az i b 24 B IEFE IR
I RRSAT R M o stack_level 1y 1 W@ MM PyEre_warnEx () WIeR%L, 2 @FEMZ ERYsRE, DAL
ettt
AR R PyExc_Warning 128, PyExc_Warning & PyExc_Exception f12; Bk
INEEEGZ PyExc_RuntimeWarning . #iifE Python 5K GIVER 2 RAR TN, BrAHA4FR
RATEEE XA
A REEEREE, S0UEHSR warnings Flar A7 SR Y -w 3300, &A1 T &SR
C API,

int PyErr_WarnExplicitObject (PyObject *category, PyObject *message, PyObject *filename, int lineno,

PyObject *module, PyObject *registry)

9t — A T A 45 T P B 7 S 5K A % 5 0 B R 6 T Python BB warnings.
warn_explicit () ANZEEM R HEF LN TIRIEN. module I registry 25 ] 9 ik
A NULL PAFSHEIAR 56 SCRY AT fiAR i BRAARCR .
Added in version 3.4.

int PyErr_WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno, const
char *module, PyObject *registry)
& T g ABL 2 TPyErr WarnExplicitObject () it message Fl module J2& UTF-8 gL K
EARFER, T filename J2 M filesystem encoding and error handler fFRS .

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

J& FFasE ABL BT PyErr warnEx () WERE, {B{fifPyUnicode FromFormat () M4k
LWL . formar j2 i ASCII 4t (4 52

Added in version 3.2.

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

B FRE ABL @ 3.6 m A& K TryErr warnFormat () W) oK ¥, fH category 2
ResourceWarning F HE S source {645 warnings.WarningMessage.,

Added in version 3.6.

5.4 EiFEIRIERES

PyObject *PyErr_Occurred ()
BEME: BARYFI A BT RE ABL MR W ICE 7RG RS B IE, WIRIFE npe (%
X HA PyErr_set* lE{E{PyErr_Restore () WJG—RIMAMNE—1NS480. RKE, N
iR [8] NULL. ARFHFASIIARRIEER G, R T EX EIITPy_DECREF () o

i I AUREAT GIL.

ik

ANERGREE S EN R EHITHE; ERCNEHPyErr_ExceptionMatches (), WFET
R (FLBRARZ G LM Xt FRBEKUL, F TR — LA R, el
H) SR B — N T3E.)

int PyErr_ExceptionMatches (PyObject *exc)

J& T FasE ABL 2T PyErr_GivenExceptionMatches (PyErr_Occurred (), exc). IR
BN HAE SRk s T S B A B A QRS AT S 0 | A R A AV AT ) o
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int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)

& T FsE ABL IR given S5 exe WY AU VLR M FLAH . W28 exc Je— x5, )
Y given 52— A TRM L FIRRFR M . W2 exe @—TCdl, WZoTd (PAKIEIHTTd)
H Y T S T R IR R AR AT L

PyObject *PyErr_GetRaisedException (void)

REMAE: #a951 M. BT RUE ABL B 3.2 pre. IRIFAFIHG I LR, FIRERRERIER . W
AR 7S A v R B E R 9] NULL.

PUPR BB TR AR R AN, ol T B IR A A S A R s 2 B AR A i (5
54n:

{
PyObject *exc = PyErr_GetRaisedException();

/o TREAEXRERNRS ..+

PyErr_SetRaisedException (exc);

Z W

PyErr_GetHandledException (), 1RAEX4EIIEFEANIERFE .,

Added in version 3.12.

void PyErr_ SetRaisedException (PyObject *exc)
B TRUE ABL B 3.2 paAe. Rf exc BOMMHTHG | KR RH, R BCENE AR .

i
LR AR — %t exe (951, ERAUR— ARG .

Added in version 3.12.
void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback )
J& T fasE ABL B 312 lRAFH: M PyErr_GetRaisedException () fL#,
PR PSR AT PR IR = AR B p L bl . IR R E A RN T, PR AR N

NULL. WUREE, WK HF S BRGS0 IR BUR AR XTS5 T . (ANl % 52 a] AR
NULL BN 5N R 25

e 0

ik

I PR IGH B RS B R S sl R R A AR R B R s A TH AR B (]
B

{

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

/Y. HRFAHEMBERERT (.. 2/

PyErr_Restore (type, value, traceback);
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void PyErr_Restore (PyObject *type, PyObject *value, PyObject *traceback)
J&F i ABL H 3.12 [RASFHH: i PyErr_SetRaisedException ().

R type, value Hl traceback X = AR RICEFE AT, RO ICE THHRIRAFCHRE. W
REAXRIYN NULL, WIEEREERITRAT. WAL A NULL RBAIE NULL A(E s 1. 52
R g —DI, HAE ANTOR S8 KA EE . (7 FOX SR RSB i S 4k . ) 1tk
P 2AE XX RT I - VR AETA T Z A XX G051 BAER 2 S5/ A
FHIA XTI . (WERARAR AR — L, BN ZH e . 2 2 AT )

Ik

IR B0 5 B I I BRAF AR S A IR B R AP IR BT G o I PyErr_Fetch () 3k
PRAF A HT S IR TGN TT o

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

J& T ABL B 312 iRAFHH: i PyErr_GetRaisedException (), VARSI n]5ERY 2
ERAE.

ERFEHOT, FHPyErr_Fetch () FrRBIEER DA “IEIEMALE)”, B *exc @& — X5
M *val A2 E— M Sefl . FERrss 00 T ek 50T AL S S2pilfb 2. MR T &2 IE AL
B, AT . SEPLXRRIE R IE AL 2k T 3T+ RE

‘o D
ik
PR RABRMTE R FiE _ traceback @i, WIRAEELE YR BRI, BFHE
PATR BRI B
if (tb != NULL) {
PyException_SetTraceback (val, tb);
}

. J

PyObject *PyErr_GetHandledException (void)
B TR ABL B 3.11 pee. $EPGEIEH S5 LB, BN sys . exception () RREIM—FE, X2
oA SRR, MASREE AR SFHE . RN EMZREH5 | A NULL, s
B RS S5 R4S . Does not modify the interpreter’s exception state.

ik

LR EGHE H A S8R B PR R RS T A B T8 3 & 24 A S I B AR A TR
HREIRSEERHE. B PyvErr_SetHandledException () FKE BIE G HIRS.

Added in version 3.11.

void PyErr_SetHandledException (PyObject *exc)

T ROE ABL B 311 pre. WEETEN SR, #WEM sys.exception () kg, X2 —1
AR KR, MAZRIGE AW RE. EESREIRE, & A NULL,

/I

R BGE A A B A B T BT . el 3% & R AE U 55 B R A K R
SERSHIHME. HEHPyErr_GetHandledException () SRIRBUREIRTS.

Added in version 3.11.
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void PyErr_GetExcInfo (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)

& T RoE ABL B 3.7 paoz. RIS EEERRIERX, MM sys.exc_info () FrikiFH.
KRR — AR A, ARSI ZR 5. R B 5 B AR 0H5 1, T
fal—AEE AT PAA NULL, ANeB G BAPIRES. WLERECR N T NI AR E ). EERR

HPyErr_GetHandledException (),

ik

R BOE T A SRS R iR BT B 193 & B e S 5 G MR AR IR R
FHEARSHIEHE, M HPyErr_SetExcInfo () RWKE SIERRE RS,

Added in version 3.3.

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
T IEE ABL g 3.7 e WEREEE, JUEM sys.exc_info () iy, X2 if—1> edh
RIS, AR NI | A 5 BRSO S 8051 1« g2 2 IR, WAIrE =42
B A NULL. EREUR N T 10 FARATARE Y . EHEF T PyErr SetHandledException ().

/I

MR BOE A S W TR A PR AR B . B 34 & B AE AU T I R A R
HEIRSHE R . M PyErr _GetExcInfo () FiBUREIRTS.

Added in version 3.3.

TE 311 A K AEAST: type Fll traceback A FMM I H Al A NULL, f#Res BU7E 2
PG E LG (B value B50) RIEWTHEAT. ILEREIRSMBOTITA =255 .

5.5 E54hE

int PyErr_CheckSignals ()
J& T FesE ABL XA~ 5 Python H{F S AL PEAZ H..

UNSRAET: Python fFREZ I LA M R AL, ERFGA R MR AL T ES, WRE, Wk
VRN A B f . PR SCHF signal fibe, MIRTPAKE R I DA Python 2 5 {5 5 Ab BEG: -

RS S BTG RS, 2R M 0. (Hg, AR Python {55 AL RGeS Kk 1 8, WX
BRI R AT R ECR SBR[ -1 GRAF AR P 5 AT BRI A WAL B BT NIk &
B PyErr CheckSignals () WAL,

IR R BONAE ELART A, B7EAET: Python R TR, W EASATAE AT ] O,

XA BRHCRT PAFR A5 BRI PSR (B4 Cul-C) i K HEZ AT #g C ARSI A

Ik

% SIGINT fJERIA Python {55 4bHAE S 5| & KeyboardInterrupt S5,

void PyErr_SetInterrupt ()

B TR oE ABL B #l — A~ SIGINT f§ 5 F| &k W % . X F M T
PyErr_SetInterruptEx (SIGINT),
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ik
BEREOR T AR S LR . BN ARNIGIL i C RS AL PR R .

int PyErr_SetInterruptEx (int signum)
BT RUE ABL B 3.10 e, Bl —MESRIBHR . M NIRPyErr _CheckSignals () #{H
B, B2 TH £ 0 E 115 5 49% 51 Python {55 AL FEES .
PCRRET  BATIREE S A0, If75 2 Python {55 AL BRER SSE T K BTy (1024 F P4 F Cul-C
W ER) R R TR R C AR .
W2 E 155 AN & f Python SRALPRK) (RI#¢% A signal .SIG_DFL & signal.SIG_IGN), E
WR signum {ERE ARG S Mm-S TR Z oh, FHRE -1, EHAREIR, WERE 0. RIS R4
NI R BT BT

ik
BEREOR T AR 5L e . EW ARNIGIL i C {75 AL BEE R .

Added in version 3.10.

int PySignal_SetWakeupFd (int fd)
XA THERHEE T — M LRGSR A A AR B RS A G5 %5 19 B AR SO
TRFF . fd WAUZAHIER . BRFR T — AR SCA LT .
WEE -1 R2E 2R X RWIIRIRAS . X4 T Python H1f#) signal.set_wakeup_fd (), {H
SRV AEATESRIG AT fd 22— AR SO IARAT . BRI 24 RN =R
1 3.5 WA K AEAR T #F Windows |, IURREERAE 2 R i 7 Ab HL.

5.6 Exception 3

PyObject *PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
BwEMA: #eilA. BTRE ABL A TR RS AEITIR I — N I name ZHLLIUH
A ERAFR, & module.classname BRI C FERFH . base Fl dict ZHGHEE N NULL, 3% R4
#—MIRAEH Exception BZENER (1E C Al T PyExc_Exception i),
BER) __module YRR N name ZHIGHIET Y (BJG— RIS ZHT) o base ZETHM
KA E B ELE; BN MRER D hEABN T, dic ZETTH R E — R R
Ay 2 U

PyObject *PyErr_ NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyObject

*dict)

Befd: #Hag51 8. BTRUE ABL MlPyErr_NewException () —#F, [T A LARFALER BT 57
RS FAR AR doc JBYEAESS, BRI R R0 SCR A7 3 o
Added in version 3.2.
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5.7 FEMR

PyObject *PyException_GetTraceback (PyObject *ex)

BE A ey il A B TRUE ABL R 5 R B VR S — AN g AR B, AT DA
__traceback__ JEVELE Python Hiji[a] . AR EATC RHKAY R, W3R 8] NULL,

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
& FHaE ABL KRR RIKH B EN b o fl]] Py_None [HIRE.
PyObject *PyException_GetContext (PyObject *ex)

BEE: FHagF R . BT RE ABL ¥ 5 R A B B RS0 (FEALEE ex SRR 51 KA — A RH
SEf) Ve R—ANEEI R R, WPAEE _ context_ JEVEYE Python Hrifii). HIREEA T KB
R 3C, WaRE NULL,

void PyException_SetContext (PyObject *ex, PyObject *ctx)

& T ABL K5 R H M RIBEM_ LR SCRE R o I NULL SRESE . WA FRR ox &2 —
FEFEEBINRIAGA . XRF BT IR e 1951

PyObject *PyException_GetCause (PyObject *ex)

BEME: #e95IA . BT RUE ABL RS E A KRB (— D HBl, B0 None, i raise
from ... &HE) fERN—DHGIMRE, Wi cause_ JEMEFE Python H1{jjH]

void PyException_SetCause (PyObject *ex, PyObject *cause)

B, FFasr ABL B 5 R0 B R %K cause. ] NULL Ji5 25T . ANFELERTURG 25 Sl i 1
cause Je&— LA None, XAMEL—148 7] cause 5] .

__suppress_context__ JEMRWILER M True.
PyObject *PyException_GetArgs (PyObject *ex)
BEME: #eg7I R . BT AE ABL B 3.2 prAL. RIS ex ) 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)

g A8 APL. B RER KR PAZE S

RSN except * KR BARSCIES o orig RYEHRIVIE AR, 1M exes &5 2T | A1 S5
NP %IRRT orig W BEAAERIRBAL BT 7>, ARTE except * FAIHHG ] &7
(R ENTEAS orig AR BIWIESE) FPCEBTZi s (Rmer2a 5 orig MR RIH) .
IR [0 F5 E PR G| K Y ExceptionGroup, BEWIREA LY KK FHMIRE None.

Added in version 3.12.

5.8 Unicode =&k

TR TR AIEBOk B C Y Unicode % .

PyObject *PyUnicodeDecodeError_Create (const char *encoding, const char *object, Py_ssize_t length,
Py_ssize_t start, Py_ssize_t end, const char *reason)

BEMA: #Heg3 A . BT e ABL @ —{ UnicodeDecodeError Xf4 MM encoding, object,
length, start, end F] reason 25 @14 . encoding F reason >}y UTF-8 4t i) F 45 -

PyObject *PyUnicodeDecodeError_GetEncoding (PyObject *exc)
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PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)
BEME: #e93 R . BT IUE ABL RIS E R IR encoding JEtE
PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)
PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
BEME: #e93 A . BT IUE ABL RIS E F AR object JE 1
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)
J& T FeOE ABL SRIRES GE SR GY start JEMETFREHTOA *start . start W/ NULL, JREI i 1]
0, RIgHmfimE -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 HE ABL K45 E SRR start JRIEBCH start. IRE] 0, JKIGHR A -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)
2 FRE ABL SRR E S E M Z 0 end JEPEIARF I *end . end Wik NULL. W{EFRE O,
KRG R ] -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 1EE ABL K45 E X RIY end JRTEBCN end . ENINIRIE] O, SN R W] -1,
PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeTranslateError_GetReason (PyObject *exc)
BEMA: #eg7I A, BT RE ABL RIS E T H TR reason JgETE
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 IEE ABL K45 E S H X R I reason JEIEBCH reason. IR 0, KRWGHHR A -1,

5.9 I3

XA R RR AL TR C )29 LA IR 0730, FERC DA S 4 AR R 3E il . 24
BT A —E & SR A Python U (5 2 H shERERBINRIE) w22 el e
tp_call SCBRBLMITCAL B Ay ikl A #33L AT AL B

int Py_EnterRecursiveCall (const char *where)

BT HUE ABL B 3.9 mre. ARic—NsIAR C J=Z H RIRF AT Y Rz

e LT USE_STACKCHECK, WM Pyos CheckStack () Ffifr OS t@ it
REATXREN, EHEE D MemoryError HiR M AEE(H.

it I BR BCRAAG 2  A R BB T BR . WSR2 16, K — 1 RecursionError k[ —A~E
TME. FEHMBELT, WEREZE,

where [ hj—A~ UTF-8 ZgiS i EAFR U " in instance check", ‘EX55 fEIHRE MR EI BT T2
) RecursionError Ji B AHBHE .
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TE 3.9 WA S AEAS . IR EOAE AE 2
void Py_LeaveRecursiveCall (void)

% T oE ABL /3.9 g AL 4& W — ANPy_EnterRecursiveCall ().
%Py _EnterRecursiveCall () WEAS mhoy KEEHEAVERIT—IR B -

e 3.9 A B A A HT: R RO thAE 2 T APL Al |

IEMfHLE XA BB co_repr T BAFRIMB IR BE . FELRY IR 2O, tp_repr ibTE BB EEXT S DA
b7 1 IRAERR . PAR PSR ECRHE B 52 i B RE o ASEBRRUR I, XA RS C XY reprlib.
recursive_repr () MM

int Py_ReprEnter (PyObject *object)
& F 1€ ABL FEtp_repr SCELRYIT LW DA I AR A .

WA G E LA, ﬁtuaﬂl%a“l_lEI*AE*%‘ﬂl TEMAE UL tp_repr %IJLJJAJ:ZILIE]*/\EF Hiya
AEEFRR AR G . BN, dict XFRFFiR S} List RPGERFRIE] (.. T,

AR EL A 35 U BR i W 1k o @zﬁuﬁPu\Eé& TEI ﬁﬁ—Ftp_repf%ﬂl% HAY 243 [1] NULL,
EHAEI T, LR BCRHR BB c o repr SEBURF AT IE & 4k SE

void Py_ReprLeave (PyObject *object)

I AP HR] o

DA

& T RE ABL 255 —A~Py_ReprEnter (). WA BRI ZFN Py _ReprEnter () W&
%%Wﬂ% W

5.10 IrERE

JIAT AR E Python S #R AT/ £ B8l PyExc_ R F Python %zﬁﬂﬁéﬁ CRORTTIH . IX SRR
FAy pyobject*; BEATAGISN G . THSEEINM T AL
C &#R Python &#R &ix
PyExc_BaseException BaseException 1
PyExc_Exception Exception Page 61, 1
PyExc_ArithmeticError ArithmeticError P Gl 1
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError
PyExc_ChildProcessError ChildProcessError
PyExc_ConnectionAbortedE ConnectionAbortedError
PyExc_ConnectionError ConnectionError
PyExc_ConnectionRefusedE ConnectionRefusedError
PyExc_ConnectionResetErr 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 #EEh, 1
ZETm
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RI1-#LER
C &R Python Z#R &it
PyExc_MemoryError MemoryError
PyExc_ModuleNotFoundErro ModuleNotFoundError
PyExc_NameError NameError

PyExc_NotADirectoryError
PyExc_NotImplementedErro
PyExc_OSError
PyExc_OverflowError
PyExc_PermissionError
PyExc_ProcessLookupError
PyExc_PythonFinalization
PyExc_RecursionError
PyExc_ReferenceError
PyExc_RuntimeError
PyExc_StopAsynclteration
PyExc_StopIteration
PyExc_SyntaxError
PyExc_SystemError
PyExc_SystemExit
PyExc_TabError
PyExc_TimeoutError
PyExc_TypeError
PyExc_UnboundLocalError
PyExc_UnicodeDecodeError
PyExc_UnicodeEncodeError
PyExc_UnicodeError
PyExc_UnicodeTranslateEr
PyExc_ValueError
PyExc_ZeroDivisionError

NotADirectoryError
NotImplementedError
OSError ]
OverflowError
PermissionError
ProcessLookupError
PythonFinalizationError
RecursionError
ReferenceError
RuntimeError
StopAsynclteration
StopIteration
SyntaxError
SystemError
SystemExit

TabError

TimeoutError
TypeError
UnboundLocalError
UnicodeDecodeError
UnicodeEncodeError
UnicodeError
UnicodeTranslateError
ValueError
ZeroDivisionError

Added in version

PyExc_BlockingIOError,

PyExc_BrokenPipeError,

PyExc_ChildProcessError, PyExc_ConnectionError, PyExc_ConnectionAbortedError,
PyExc_ConnectionRefusedError

PyExc_FileExistsError,
PyExc_IsADirectoryError,

PyExc_FileNotFoundError,

PyExc_ConnectionResetError,
PyExc_InterruptedError,

PyExc_NotADirectoryError, PyExc_PermissionError,
PyExc_ProcessLookupError and PyExc_TimeoutError MMZEHTF PEP 3151.

Added in version 3.5: PyExc_StopAsyncIteration #ll PyExc_RecursionError.

Added in version 3.6: PyExc_ModuleNotFoundError.

XL R MER4 PyExc_OSError:

C &#R

&

PyExc_EnvironmentError
PyExc_IOError
PyExc_WindowsError

TE 3.3 AR B2 AR AR B GX PU 47 09 202 B S 22

Vaop

X e HA R o S e B
e

1
2 {AE Windows 15 S0 IR 7558 T HALFRAR T 22 MS_WINDOWS , DAEARS 2B R A .

5.10. FFERE
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5.11 FREEE LS

A (A4 Python 2652 B o] DA VE & oA &, 4
J& PyObject* KAl BT RIS

DL T 4 biis

HAFR N PyExc_ I Python S5 4 FR. X2
SRR

il

C &R

Python &#R #iE

PyExc_Warning
PyExc_BytesWarning
PyExc_DeprecationWarning
PyExc_FutureWarning
PyExc_ImportWarning
PyExc_PendingDeprecationWarning
PyExc_ResourceWarning
PyExc_RuntimeWarning
PyExc_SyntaxWarning
PyExc_UnicodeWarning
PyExc_UserWarning

Warning
BytesWarning
DeprecationWarning
FutureWarning
ImportWarning
PendingDeprecationWarning
ResourceWarning
RuntimeWarning
SyntaxWarning
UnicodeWarning
UserWarning

Added in version 3.2: PyExc_ResourceWarning.

"
*:

3 RO AR 2RI B

62
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AE R TA S ] TRAT S5, B3R C AU TS -F- & nI RS A, #E C HfiiiJi] Python ALk,
PABSET R B BT IR C 9 H 8 Python HHA(HAE4E .

6.1 IRIERFZHIR

PyObject *PyOS_FSPath (PyObject *path)
BwEME: #a97l A BT RUE ABL & 3.6 AL, iR\ path TE LA RGE T INFRTER . RIZ 52
—A str 8 bytes %4, WHR [a]—AHistrong reference, QBRI LRSI T os.PathLike #:11,
MHREE R —1 str 8 bytes MEHKRFRIE _ fspath () . FEHMIFI FRG|K TypeError
FHiR [8] NULL,

Added in version 3.6.

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

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

I EREAS AT HE Python B iR Ak 2 BT
void PyOS_BeforeFork ()

J& T 1 ABI on platforms with fork() 8 3.7 waAe. TERERE ) L2 BMEf B L8 N AR S AR 4. LR
OV 2MAEPA I fork () BUEE ARSI e ke 2 AT AR R BRECZ BB . OB T3 LT fork ()
RS

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

Added in version 3.7.
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void PyOS_AfterFork_Parent ()
% T a5 ABIl on platforms with fork() & 3.7 mAz. FEIRES 2 I AT L8 U HOIR A R A U R %R
N S4FERH fork () SUTMIZRIATERE L mi AR A A, it w2 . J
EHTEXT fork () MRS

i

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

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

Added in version 3.7.

void PyOS_AfterFork_Child ()
& T FaE ABI on platforms with fork() § 3.7 gAe. TEHRE D X2 G T N ERER IS R . Ik
PRECAATFET ] £ork () BUARAM LI Sa ke 24 A b AL ) R B 2 e e TR TP g i A, SR kAR
AL alJEF] Python fERELs TG . FOEH T X T fork () MRS

i

C fork() o H W 4
PyOS_AfterFork_ Child

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

—~ \

Added in version 3.7.

W

U

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

.

void PyOS_AfterFork ()
% T i ABI on platforms with fork(). FEHRES> X2 )5 FHH 2L I HCIR S R A0SR Z k2 (i )
Python fif g I i R E50S M 7EFT bR i i o SR 2 — TR nT A T SO A B e i v, T
AT B R A
M 3.7 AT H: BB E#Pyos AfterFork Child () Buft.

int PyOS_CheckStack ()
& T a5 ABI on platforms with USE_STACKCHECK & 3.7 JaAz. 4R TSHE KRR 25 [a) AR 0] BL(E . 53X
B—ANATEERRI , (HAUEE LT USE_STACKCHECK Bl ( H B 2AE i | Microsoft Visual C++
YRR Y4 o Windows JiUZ ) . USE_STACKCHECK gk H 215 S ARAA N ARTEAR B O 1A RS
U I S

typedef void (*PyOS_sighandler_t)(int)
& T 1€ ABL

PyOS_sighandler_t PyOS_getsig (inti)
& FHE ABL IREMES i MEIHIE SIS . X2 — DA sigaction() B signal () HYfEHA
v THAEEBER XA AL

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler t h)
& T HE ABL K55 i FESLPEERBCN hy IR PUEORIE S AL PSS . X2 — X sigaction ()
B signal () RYMTEELRERT . TS B M X IR !

wchar_t *Py_DecodeLocale (const char *arg, size_t *size)
& FFasE ABL B 3.7 frz.
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B
I bR RO [ 24 9 EH B W Gl PyConfig APL DA K W] W fR3T Python £ 4T TR 41 44 1L
MPyConfig SetBytesString () ER%.

BRI ATAE This function must not be called before %} Python #4757 4744 14 2 B4R B DA IE
HECE LC_CTYPE &5 Xi: &Py _Prelnitialize () BREL.

i |l filesystem encoding and error handler FfRS—NFTTER . AN IR AL FRES N surrogateescape 45 1%
AEFRZS, R FTARA ) 4 KB RS 24 U+DC80..U+DCFF i Fil N 4% AR — N5 51 w]
BB A AR FATE, M A A5 2 ] surrogateescape 4 IR AL BRAF K UM 2 fRIS B AT

AR [0 — A8 [ B 2 BC Y i 58 AR AU TR ER B 35T, (1) Pyidem RawFree () KRN, U
R size N4 NULL, JURRFHERR T null A5 SEF AR AR *size

TE RS A R A4 B A 1 IR ] NULL . W12R size N4 NULL, W *size REEEPAFES R
(size_t) -1 SifEMRASGES RIS AN (size_t) -2,

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

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

S0

PyUnicode_DecodeFSDefaultAndSize () HlPyUnicode_DecodelLocaleAndSize ()

Added in version 3.5.
TE 3.7 WA S A T BAE R BT Python UTF-8 #55NR-l fi] UTF-8 ikt
TE 3.8 A KAEARTE: IIFEAN R AE Windows ['PyPreConfig.legacy_windows_fs_encoding
SR 25 )t bR SR {8 Y UTE-8 gl =X s

char *Py_EncodeLocale (const wchar_t *text, size_t *error_pos)
& T a5 ABL § 3.7 peie. B— i Se F A NI A ER gAY K filesystem encoding and error handler
MR AR AL FEAS H surrogateescape £ AL FEAS , WIFE U+DC80..U+DCFF 3 il P i) AR P4 2 4
W77 {H 0x80..0xFF,
R ] —ANE [ B FC R T R AR, i PyMem Free () RBEONFE. 24 % A I bl i nl N 17
Sy BCER BRI IR W] NULL,
IR error_pos A NULL, NEININ &% *error_pos %N (size_t) -1, BUEIEL A HLAEIR
A O F A R G5
filesystem encoding and error handler & HPyConfig Read () ¥ i & #): £ WlPyConfig
M filesystem encoding flfilesystem errors 2K .

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

)

PR EA ATAE This function must not be called before % Python ¢t 47T 4144 14 22 Wi g E A DATE IE g
it LC_CTYPE &5 Xif: & fPy_Prelnitialize () L.
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Z W

PyUnicode_EncodeFSDefault () MlPyUnicode_EncodeLocale () HR¥.

Added in version 3.5.
TE 3.7 WA KA AT BUAE PR ZAE Python UTF-8 A2 78 | UTF-8 Zmhtg .

TE 3.8 AN KAEASTE: IFEANEAE Windows [ PyPreConfig.legacy_windows_fs_encoding
S22 R HSCRH 5 F UTF-8 g,

6.2 Z4iThEE

XEEIRE H sys BT AE R PALE C ARSI TR AL, B T U R R sys B
BT, I ST E AR S S R
PyObject *PySys_GetObject (const char *name)
BEE: AR . & TEE ABL IRIIR H sys BRIIRTR name 80 QR E AN 1 1]
NULL, HHASEERH.
int PySys_SetObject (const char *name, PyObject *v)
& THUE ABL B sys BEH P name 58 v R IE v 2 NULL, FEUCHEOL T name KE M sys BEHe
MR BRI 0, %A gERIR ] -1,
void PySys_ResetWarnOptions ()
& THaE ABL ¥ sys.warnoptions B ENEHFK. WEREFEPy Initialize () Z HiHHH
M.

Deprecated since version 3.13, will be removed in version 3.15: M & % sys.warnoptions fil
warnings.filters,

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

B T HAE ABL XFLA format Sk i I FAFH 5 AZ sys . stdout. AT RALMRE, RIfEELE
T (30,

format 2445 248 AL $ h FAF ER 098 R/ IFE 1000 AT PAE - At 1000 FA5 )5, ik

FFER AT . Rl , SXCEE AN A SZ BRI %es” A2 EATTIN 2468 7% <N>s” SRl

Hor <N> @2 — PRI RATS <N> 5 HAD TS SCAR I i KRS Z AR 84 1000 2715 11 -k

AT . REERE %, B Re M AEE KIECHT B B A A E a8

MR KA THIR, sys.stdout &#ESE, EERILITH SRS AR EIER (CJZR) stdout
void PySys_WriteStderr (const char *format, ...)

& T FasE ABL 8Py Sys_writeStdout (), {BUMCHNE AR sys.stderr 5 stderr.

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

J& T i ABL 2{bl PySys_WriteStdout() f sR 0 < # Jl PyUnicode_FromFormatV () ¥tgziik
HEH HARHE EEE TR K.

Added in version 3.2.

void PySys_FormatStderr (const char *format, ...)
J& T FaiE ABL 26{lPySys_FormatStdout (), {BECNE AR sys.stderr B stderr,
Added in version 3.2.

PyObject *PySys_GetXOptions ()

BEME: EAGG5 R BT RE ABL B 3.7 ka2, 1R A4 HT -X &I 7, 5P F sys . _xoptions.
RAESRIE, SRR [F] NULL i & — R

Added in version 3.2.
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int PySys_Audit (const char *event, const char *format, ...)
BT HUE ABL B 3.3 paAe. 51K — WA ML ARS8 5. I 2 0] B B R I
3R [l R B I B E— R
event “FRFERZHLLMIAJ NULL.
WERC RN TAEATE T, WP formar FUHADSEORMTE— 2L ARITA. BN ASh, IE0]

AEPy_Builavalue () FOEHMMIER KA. WERMEIEA R —DICdl, EREs s
— NIRRT

AT N HERITI E2RE 31, (U i P IR 40 B B S MU 75 S B
e eS| .

TR # MUY SR EPy_ssize t RALHE, TiRREE X T PY_SSIZE_T_CLEAN,
sys.audit () 2HFTHkK H Python AR e&EOH Al H#AF .

BiE& R PySys_AuditTuple ().

Added in version 3.8.

T 3.8.2 A S AT BORPy_ssize t JIT # A UFAF. TEHZHT, 251K — ARG 5
ik =

int PySys_AuditTuple (const char *event, PyObject *args)
& TR ABL B 3.3 jrAL. 5PySys_ Audit () U, (H&RFSEE R Python X444 A . args W
Hiae—"> tuple. WERAHEASHEL, W args WA NULL.
Added in version 3.13.

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)
PRIV XS hook T N B S B8 VT T2 3 o AE RN B IR (0] SR AE S MO iR el HE Al . G diiz
T ELuiwiatt, BATER ML E— AR @it APL RN 8 T 24 eIz 1B Y
F A fERERS A

userData $8EF 246 N T B T8 7 AT BE i AR R AT I T, I3RS Y B B4R 1)
Python A7

WA AEPy_Initialize () ZHIHLAEPM . WERIEZITH WIS JE8E M, BUAHE
T TR B @ A AT Bl T B & — M Except ion FAb SR BRI FHAE (L fhAs 5
RNEBEHRER) -

RS R 2 g1 & S Y Python fRRERAEREA GIL 5L IR A

205 PEP 578 T A5 o8 THAOTRANAIR . AEB AT AIBRIE 2 25 | & o TH 1) R G B
THEpRR . EZ G0 WA R BT SCRY

AR fEREAR C I IRTE, BERECRE S | K — A~ 1T S sys . addaudithook HANMAFAEATSE. W

AT T8 & T — R4 B Exception (IS, BH0M TR SN HiZ 2w 2k
TkR. PRI, YRR 5 A AT BGE A AT T4 8 1 E s I B A AT R B A BRAF R 88

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

T REUN AL, event RAEHPySys Audit () B{PySys_AuditTuple () i) C FRFHIEN
WS args &R N—/~PyTupleObject., userData J&{54; PySys_AddAuditHook() (1)

Added in version 3.8.
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6.3 TR

void Py_FatalError (const char *message)
& T HasE ABL ATl — A EAr s B I ARSI . A PATAEMIVE B . ek B0 24 (7RG ) 1)
T RE ARl 1] Python RS A G I Y DL B A IR I 5 Bl A5 PR BRIt . 7
Unix b, SMFME C FEBREL abort () FH4F B RS — 1 core U,
The Py_FatalError () function is replaced with a macro which logs automatically the name of the current
function, unless the Py_ LIMITED_APTI macro is defined.

e 3.9 JUA R AAS L H B BR A AR -

void Py_Exit (int status)

B TR ABL B Y ul R, X FPy_FinalizeEx () K5 FJH FAn#E C JE bR 4L
exit (status). WPy FinalizeEx () ¥EREHE, B HIRSE#% A 120,

TE 3.6 A A AEAR TR o B i LA RS 2 TRk 200

int Py_AtExit (void (*func)())
BT HRE ABL YEM—A Py _FinalizeEx () WHPEERE . T8 H G B RECRHAME AR S2L
HARLR BUEAE . 2 v DAYEE 32 AN BRBRE. MYy, Py AtExit () $fiklaE] 05 2K
Wb, ERFRIE -1 B SEVEMHRE BB S ST A . IR R 2R k. BT
Python [ P #B i ALK TEIE BEBR AL B 5ERL, Rt Python APLRNR 4 func W .

6.4 SRR

PyObject *PyImport_ImportModule (const char *name)

BEME: #4951 A . & T RUE ABL X g — APy Import_Import () M, E#RZ—1 const
char* fERSHIMAIR Pyobject*,

PyObject *PyImport_ImportModuleNoBlock (const char *name)
BeMh: #a93lA. BT HRUE ABL iR REUe Py Import_ImportModule () H)—MGRFTHI A .
TE 3.3 A KA AR A ANl o) — AR AR I R B 2 7 BRI {HJ2 M Python 3.3 52, 7 %
TERZHEOL AR YT R A Mg, BT DAL BR B RRIRA T 2 TE
Deprecated since version 3.13, will be removed in version 3.15: {§i [l Py Import_ImportModule () 3
.

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

*fromlist)

BwEME: #egil A . SA—EL. S HNE Python pREL _import_ () FREUSEFEIYAH XA
IR B — AR I S AR B R = 2R RS, BURTE S AR NULL R E AR
e 5 __import_ () ML, HiFRK— RN FEEELR EEEE %= Z R, BRIESHE T
—NEZSH) fromlist

AR SN A TR BN G, Py Import_TImportModule () Bk,

PyObject *PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyObject *locals,
PyObject *fromlist, int level)
BwEME: #a95IR. BT IE ABL A 3.7 AL AR, XTI B RERIITS S NE
Python pR%Y __import__ (), PINBRME __import () PRELS BRI BLEREL.

IR E & — A% T AR R s 2 R ARG, BURTE AR I A NULL I — A
o 5 __import_ () ML, HiFRK RN FEIELR EMERE Dz = ZHE, BRIEGHET
—NEZS W) fromlist,

Added in version 3.3.
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PyObject *PyImport_ImportModuleLevel (const char *name, PyObject *globals, PyObject *locals,
PyObject *fromlist, int level)

BEME: #FHe45 A . B TRE ABL 2T PyImport_ImportModuleLevelObject (), {HHA4
PRk UTE-8 44 HR A2 Unicode X4
TE 3.3 WA K AR AR T R AZ level S TEUA.

PyObject *PyImport_Import (PyObject *name)
BEME: #ragFIR . B TR ABL g — MM T 4E S AS T REC W RERED (B
level 5 0, FIRYXF TN ) o ERF AR LI 2RE NN __builtins. WY __import_ ()
BRAL. XA R M HTPRR 2 AT A TR SR A
ZRBUE 2 AR SR T

PyObject *PyImport_ReloadModule (PyObject *m)
BEfE: Fre5l A, BT RE ABL BEE— B, Rl — 8 PR SRR TS ], BE TR
VR[] NULL H3CE— A8 (FEUH L B A S AFTE ) -

PyObject *PyImport_AddModuleRef (const char *name)
BEME: #a931 A . BT HaE ABL B 3.13 Bz, 3R [EIRY TR BRI 4
name ZHH LA W LA package .module. HIRFAEAE modules ML ¥ Jeku A8 e, WEARNAEAE,
I — B HIFAE modules “F LR AE
IS IR [0 — A 1 B strong reference. SRR ] NULL H 3 E— 58 .
WA FR name i8] UTF-8 i .
IR BN M BEC T A @A QR BLGR R 8, RS B — D SRR 4. Tl
M pyImport ImportModule () BUEFEABAIE AR F ALY, name ffi PR -5 44 PRI
SER QR A AEAE A 2P0
Added in version 3.13.

PyObject *PyImport_AddModuleObject (PyObject *name)
BEME: AT A . B TROE ABL B 3.7 e, BUTPyImport_AddModuleRef (), fHLIR
[Bl—A~borrowed reference 3t H. name ¥§5&—-> Python str X% .
Added in version 3.3.

PyObject *PyImport_AddModule (const char *name)

BEME BN A BT FE ABL 25 FPyImport_AddModuleRef (), {H£siR [H]—A~borrowed
reference.,

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

BeME: #eyil R . BT RUE ABL 45— MR FR (W8N package .module ) Fl—4
M Python SE35 RS ST L HUE A PN B SRR compile () SREUARADXT S, Bz . 3R %%
PO R aH G, B0E AR A A F R R ] NULL s — 75 EAERIRNE LT name
£x M sys.modules g, B name ¥E3E A Py Import_ExecCodeModule () BfEAEHET
sys.modules 1, ¥E sys.modules HRERTEEVIH MBI GBI, BT AR
A INEATFEHT S 2 BT —FAR AN (PR e = BT BE 2 EWMIRT) RAS.

FERE) __spec_ Ml __loader_ HIRMRBCEMYE, RO BCNIEUHIE. ML spec YN 2%
(ARCBEE) FHBONBIRE __loader  MITEHAURE L FH#BIN SourceFileLoader 5L
Bil.

Wity _ file  JEMERFREE RIS SN co_filename, WUREH, i8¥F%E _ cached_ .
AR B P AN R B E . WS HPyImport_ReloadModule () | fif B EAR R T

U2 name i1 — AN package .module HYHF RS A TR, WAL AR AQE M LT TIIRA
LA

i Z Py Import_ExecCodeModuleEx () MlPyImport_ExecCodeModuleWithPathnames ().
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TE 312 A KA, _ cached_ Ml __loader_ WHECDHHFAH. HREES L
ModuleSpec,

PyObject *PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)
BEME: #Fe3I A . BT aE ABL T PyImport_ExecCodeModule (), {BUNR pathname
N NULL WSO BERRA ) file  JRIERYMHE.
@ﬂPyImport_ExecCodeModuleWi thPathnames () o
PyObject *PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname,
PyObject *cpathname)

BEME: #Fay3l . BT RaE ABL g 3.7 e, 2T PyImport_ExecCodeModuleEx (), {BAN
2R cpathname Nk NULL WP BTG __cached_ {H. #E=ANRE, X @HEE AT

—~,
Added in version 3.3.
TE 312 A R AEARTE: _ cached_ WYIRECHIFEH . BHRIKES I Modulespec,

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

BEE: #FHey3 A, BT E ABL B2l FPyImport_ExecCodeModuleObject (), {H name,
pathname F cpathname k) UTF-8 4 [F) FEA4FH o WA pathname W15 NULL I8 2 22 5 HR 4
cpathname HEWT H 5 & HI{E .

Added in version 3.2.

TE 3.3 A KA AR T AR R T AT RS AR & B imp . source_from_cache () RITHEE
A,

TE 312 A KA AT AT C R imp B,

long PyImport_GetMagicNumber ()
& FFasE ABL & Python 45 3¢ (B .pye SCMF) RUBEEL. BCBEROUN YA T 53 SCHFm)
TERPUAS T, BN AR A -1,
1 3.3 AR K AR AR T RO AR [T -1

const char *PyImport_GetMagicTag ()
& T A5 5E ABL £1%}F PEP 3147 #3XH Python 5 i SCIE 4 3% [l BEARARZE FAFH . HHCAHETE sys .
implementation.cache_tag FR{EAR N 2445 R AR I R 5500 SRR B
Added in version 3.2.

PyObject *PyImport_GetModuleDict ()

BEME: EAYFIR . BT IE ABL R [ TRBUE P74 (Bl sys .modules). W{ERIX2EH
XA AL L

PyObject *PyImport_GetModule (PyObject ¥name)

BWEME: #eg51 R . BT EOE ABL A 3.8 L. RIBIAELFRNE AR, G0 R R AN
R[] NULL RS BEE R . R A MR ] NULL I35 E A%

Added in version 3.7.

PyObject *PyImport_GetImporter (PyObject *path)

B #ag sl M. B THRE ABL BRIIEEXT—A4 sys.path/pkg.__path__ 155 H path 145
ARG, WHE4 M sys.path_importer_cache FH AR, R E M A EA, Wk
JJj sys.path_hooks H 2 ¥ MREA PR KR4 H A8 T WSR3 o] FH A 84 - D) [
None; 33X Rf &5 %1 Jypath based finder Jo K% k12 5 H B KA. S RGEAFH sys.
path_importer_cache H1. & [—/N AL XL 0IH5 H

int PyImport_ImportFrozenModuleObject (PyObject *name)

B THAGE ABL B 3.7 paAL. INEKAFRN name B EUREBEER . BCE TR 0] 1, 43R R 48 2 AL H ]
R0, WERAIRAC R MOMGR ] -1 H B E— A5 BB ST M ARIBLER, 5 68
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M PyImport_ImportModule (). (HHRILAFRA RS — WRBHC T A UL R £k 53K
B.)
Added in version 3.3.
TE 34 AR AR file  JEPERFATIFERIE IR .

int PyImport_ImportFrozenModule (const char *name)
J& T ABL 2 FPyImport_ImportFrozenModuleObject (), {HHEZFR A UTE-8 it
FAFHR AN Z Unicode X142 .

struct _frozen
BT C RS AR G 2R E L, 5 freeze T HFTA MY —3 (755 % Python 5L
EITHPE Tools/freeze/), HiE X AHE Include/import . h HFF):

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

A 311 A R AR T TR 1s_package FEAEMBIHUE T A — . XBNTHF size BOAMN
R
const struct _frozen *PyImport_FrozenModules
IR BRI IR TR [ — A frozen iILRIVEE, A— DI MR NULL BUR I SRR R 4
o B—PHREHIGEAR, ERAERT AR R 5 =07 U AT DUR A 5 2O 4R B s S e
REE AR AR .
int PyImport_AppendInittab (const char *name, PyObject *(*initfunc)(void))
& T E ABL [ BUE N BEASHRFRE I — M, XX PyImport_ExtendInittab () HIE
FE%E, ARTCEEY RN R -1, FrrBEn] if 144 5K name A, 00 R EL initfunc £FH
TR — R T AR IR AL MR EY 2 MTE Py Tnitialize () ZHITM.
struct _inittab
iR P B F) £ — A B H I Z5 R K. ik A Python [ J37 1T LRI 26 45 4 14 1) £ 20
YpyImport_ExtendInittab () 56 ASRBEBISNY N BT B, % 454 1A oy W9 A4S B B 4
A
const char *name
BRZFR, —A> ASCI 4“7 e .
PyObject *(*init func)(void)
BERS N ETRE SR OB 400 B 1 R K
int PyImport_ExtendInittab (struct _iniftab *newtab)
fa] N BRI I — 2 . newtab FUEH AL PA—0 % NULL fE o name P B Se 45 H 450
FARMEMY AT R SEONTFAS IR . ALTHEHR [E] 0 B AR Jo ko B 2 08 AT R I JR N 2 LR [m]
—Lo MRS, FFA 2 NERRAS TR . R EPy_Initialize () ZHITHM

m R Python B B £ K ¥ I t, WeyImport AppendInittab ()
B PyImport_ExtendInittab () WHAEEIR Python #]4G4k 2 miE .
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6.5 #¥#E marshal #{ExZ

XLEHIRE ALV C AU AL LS marshal BT A R RS I PP IR G o HoA A L8 g B50nT R A4
B AP AR, 55— 28 BOW R R SO I Kt . 77 fif marshal dfa i) SCF 625 PA
PERIRASTIF

BOAHEAEAFRE I SR B AR RT3k o

PO ST R WA RIS AR - 55 0 O T SEIUAS , &5 1 UAS S57E SC/4+FN marshal Jiz 7 14k Hp L2 @ ALY
FAE )% 2 WRAR ST S B — A% 0. Py_MARSHAL_VERSION $8H T 241 SCAR94% X (2451
BUE R 2) .

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

H§—A> Long BEEY value DA marshal #5:0H A file, iXKF R 5 A value e fiii 32 SRR ToigA
P Long ZERUAY RN . version 45 W SR ARAS o

ICEREL AT RER G, FEX ML N BB B R R WM PyErr_Occurred () #ATHRN .
void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)

J—A~ Python X4 value DA marshal 485 A file, version $8RH A& IR A o

PEBRET BRI, FEXAME DL T B P IR B DR AT . W PyEre_Occurred () #EATRIN .

PyObject *PyMarshal_WriteObjectToString (PyObject *value, int version)

BEh: #ag5I R IRI— A value 1) marshal FoRTEXH)FATEHRXIR . version F5H] S
RIS o

PATR BR AV SO A7y marshal #45XHI{H

long PyMarshal_ReadLongFromFile (FILE *file)
MATTF T BRI FTLE* X AR R [ —4> C long. i M B - REBEIR 32 (R(E, Toit
AL Long FERU R/ NN
KAGERIS, RFBCEDE M 75 (EOFError) HikIA] -1,

int PyMarshal_ReadShortFromFile (FILE *file)

MITH HFBEEBUY) FILE* X 8RR [fl—4~ C short . f#H R EULREEEI 16 f2H91E, TEit
A<M short ZEAL K/ NI

KARRRIN, FFBREEE SR (EOFError) k[l -1,
PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
Bea: #ag3l A, MITIFNT BT FILE> X A4 ATR [1]—4> Python X 4.
KA RE), BIREE 4R (EOFError, ValueError B TypeError) JfiR 5] NULL,

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)

B #ag il . MATIF TR HA FILE* Xf W Y B4 it 3% 1] — 4> Python XfR. AN [+
FPyMarshal ReadObjectFromFile (), W eREUBRE KA P BPCEZ X4,
VRHOR SO R AR B N A, DAGE SO 9 A 8 AT DATE AL B 808l B 48 1 T A 2 A T M SC
PRI AT A 2SR 5 A 2 TR SCHFBEAEr] A Z8f J l 6 it X

KAFARE, R EE S P R (EOFError, ValueError B TypeError) Hik[H NULL,

PyObject *PyMarshal_ReadObjectFromString (const char *data, Py_ssize_t len)

BeM: #ey 3R . MWELIRIA data (1 len A1) 545 ek DS YR i) a2 ] — Python X
R

KAFEARE, B EE S R (EOFError, ValueError B TypeError) iR [F] NULL,
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6.6 BTSHHMBELE

TERIER B O R L, X LR B A M. HER{EEAFD] I extending-index .

X B8 pR B A A 1 BT = S, PyArg ParseTuple (), PyArg ParseTupleAndKeywords (), VA
FpyArg Parse (), BEATHEPEIN 44 XA F A5 R0 ok BUN R 0 S 8505 MR B 33X 28 ok F0HT 5 1 A
[l A A% A A R

6.6.1 BEITS

—AERE TR AL 0 BEE AR 0. MR UEICHIARANIA A Python X4 EiliH 21
FAFECE hE SRR IO B T AEBISN, — RS S B R 2 B 0 LY X 48 R
W EA B SR FERE PRI T, WG5S N RBAGZARATG; G5 O Rt X 4>
R EITHY Python XFTE2RAL; J54h5 [1 WAL C Az i (LR KA,

FHBNZFEX

ik

7E Python 3.12 fIZ HifMi A, % PY_SSIZE_T_CLEAN M7EfFE Python.h 2 i X AT
AHEHIITA # A (s#, y# ). XAE Python 3.13 FIZ J5 I RA H E AR FLEE,

X LEAR TRV RE A R A IR RS2 1) N AFHIE AT D7 1) o R BEAR LR 51114 unicode A B 715 XY
JE AR A7
BRAES AU, P KRR AL IR,
A ZFPIME AT AR AT BRI G KB e 5] C 22
o B y* Fl s* ZFEMME A ST — APy _buffer MM, BORHUE T )2 2 X DA & B
J& 8 X A g8 ol X B J& fE Py BEGIN_ALLOW_THREADS B vt A8 £ 45 1] A8 B0 48 PR S /)N i
B S I R B KUK PR E, FE ARG AL B AR (B AT SE R b k3 ) 2 R R

HPyBuffer_Release (),

o es,es#, et fll et FHEASHELEREMIK . ERGARABEGE (SUEMERMH IR R) 25
PRI PyMem_Free ().

o HAWAEHEZ—A st B H B byres-like object, Gl bytes, I HZHXIEM—1 const char
*HEEF . TEEMIKE “PHEAT BB - BRI XTI Python XA HE, HL =m0 4 Ay
Mo AT E BITREIUTAT AT

N T R G X B DAL S A, SR PyBufferProcs . bf_releasebuffer FEhiN
NULL, 3B RVF @] 2320 bytearray, DAL DTS4 bytes [ memoryview,

TEXA bf_releasebuffer BRDASN, A M TRAEM AX G2 G AR ke (6l
TRASEZVEEWXER, 3055 — SRR e ) .

s (str) [const char *]
$f—~ Unicode XG4 — M8 1M FAFER I C 4845 —MREHEI— N RFEN T, X4
TR AL AT TRE R i . C PP RO A4 M. Python “FAFER R BEAL & ik A Y Jo AL
RS R W, —> ValueError S5 % . Unicode XFR PN "ut £-8" 4ufibfy C
FAFR . AR R, —4 UnicodeError REMTI K.

il

XAFR XA BE 3Z bytes-like objects , QNRARFEIESZ ARG BEBEH AR BNV C FAFER, Bl
ffif] os FixREEGPyUnicode FSConverter () VEH 3 40F 45,
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T 3.5 {AS RS T PAR, 24 Python “FAFER HIBE] Tk AR null fURD 251 % TypeError ,

s* (str or bytes-like object) [Py_buffer]
XAFRBABEE3Z Unicode X RAEEZ R FATRAN . BT IRBE Py_buffer 514K
{H. XEERE CFAFERTREM SR AR NUL 775, Unicode Xf 4Rl T 'ut £-8" Hhhf%fb il C 7
GiRs iR

s# (str, read-only bytes-like object) [const char *, Py ssize t]
B2 s>, RBPETERME T —MEN 2P R GRIEEEPA CAERp, BN 151 C 747
ERIIREE, B RHKE. ZFARTRRE S IRAR AT Y. Unicode MR 'ut £-8" 4
A Al C P .

z (str or None) [const char *]

5 s ML, {H Python Xf R AT HE N None, FEXFEHL T, CF8EHEE N NULL,

z* (str, bytes-like object or None) [Py_buffer]
5 s* Jful, {H Python Xt R WA HEN None, FERXFMFIL T, Py_buffer G5HH buf MK E N
NULL,

z# (strx, read-only bytes-like object 8% None) [const char *, Py _ssize t]
5 s# UL, {H Python X RWATHEN None, FEXMEILT, CI84E N NULL,

y (read-only byfes-like object) [const char *]
SRR S — TR QB — DRI A0 TR C 396 BB Unicode X4
FE M KA E I AR AT R E X R NE, 451k ValueError S#4; . exception is
raised.

TE 3.5 A KRR T DART, Mo K ii s THR AR null 2952 5] % TypeError .
y* (bytes-like object) [Py_buffer]

s* A, A7 Unicode X5, HIEZIFIRIL R, ki blEdamHEed ik,
y# (read-only bytes-like object) [const char *, Py ssize t]

s# s, ABEZ Unicode 45, HBEZ R Rl ft,

S (bytes) [PyBytesObject *]
B3R Python X428 bytes X4, ANEAXBEATALATEE . WHAZXF AN bytes LM 251 %
TypeError, CASEW R[N Pyobject*,

Y (bytearray) [PyByteArrayObject *]
B3R Python X4k bytearray X4, NERXMATIEAT . WRZXRAN bytearray K50
25| % TypeError. CAARWMW I, Pyobject*.

U (str) [PyObject *]
Fi3R Python Xf4: A Unicode X%, A2l it AT 464k . AR5 A A Unicode X5 &5 %k
TypeError, CABWAHFEIN Pyobject*,

w* ([ 325 bytes-like object) [Py_buffer]
XA FIR A Z AT LI ] S5 B A D R 5. BN BRI Py _burfer Z5fMRME. 2%
MDA BEAFAE IR AR null 57777 . 4o X 52 5 M B TR 2 PyBuf fer_Release ()

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

s AE, EXFHIS)G1H Unicode FAFAFATAFZMIX . B HALPSAT e NUL 4 gD 2 -

AT LN SE B DNOURERA, I Hh const char*, BEH[H—4PA NUL 453
W AP FOR B AR N A FR, 888 NULL, EXMH AL M utf-8" g, 4N Python
TEAR R E RIS M 251 i S SR, char**; BTG HBSHHER BN
WAHBSROCANENZ MK SCARRFUAS — S B hE 1 4 i I T2 G -
PyArg_parseTuple () Sy H— M RBR/NWGEMIX, K4 A5 i i Bt #5 DX A Zenp X I HL
iﬁ%;@uﬁz FEXASB 2 B A2 0] A E A SHUTAE R SR pyiem_Free () ZRIME S
o HCAY S X

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

Hes MF, Bk TAMEMEARTREXGR . M, EERsE ARMSEOE i IE 07 AR,
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es# (str) [const char *encoding, char **buffer, Py ssize t *buffer_length]
s# A2, BERC M Unicode FRAAEAFIFEMIX . A es ik, BAFEANEIRCE
NUL F4F.
CHRESABH. B UBMERA, I HBHON const charr, EIRIT-—4-bh NUL S5 17
PR TR AR A PR, BOE R NULL, XPMERL M "utf-8" Fafhiga. Q2R Python Jovk
PR E W anikg X &5 K F . B NSE TR char**; B | TR EHER B e
SHCCR NG X . SCAREASE — D S8 & 1 g kg XA T iS55 =S8k 48 1)
— AR ST T | P REEICR R R i g D A R
AR
W *buffer $5 11 NULL $845, WsRECR 2 BCIT RS KN 2o X, Rigmh 5 &= il 2 gz X, IF
WE *buffer AT BT BLR AR - WEIYE AT PyMem_Free () PAFEM G RERUS LA 2 0 X o
MR *buffer F5 1 E NULL #8451 (2 MMEMNIX), WpyaArg ParseTuple () R ALEALEN
G IX, FHR: *buffer_length WIRTHR{EMERE A ZE P IX KN, BR)G, B RFRE S ) B0E 2 2 g2 v X
AT, WREHK AR, FEE— valueError.
TEXPNOI T, *buffer_length 5% & R it J 45 RAS A NUL BRI EE

et# (str,bytes 1 bytearray) [const char *encoding, char **buffer, Py ssize t *buffer_length]
les# M, BT AHEREEANFERFFRNS. Mk, BREEANSECE RGN TR
A,

FE 312 iRAN K AASH: u, ut, 2 M 24 SRRV ENT A TIHAR Py_UNICODE* FIRE.

"=
b (int) [unsigned char]
FHEGR Python FEEULI N TOAF5 ISR, 46—~ Cunsigned char,
B (int) [unsigned char]
F Python B M HEEEOT EAM i A, 7% A4 Cunsigned char.

h (int) [short int]
K Python B&E £k C short int.

H (int) [unsigned short int]
- Python #5645 C unsigned short int, NI TH HAGE.
i (int) [int]
¢ Python B&E#EH % C int.
I (int) [unsigned int]
Ff Python B A 4464 C unsigned int, ANEFTHE HIAGAT .
1 (int) [long int]
K Python #5645 C long int.
k (int) [unsigned long]
Ff Python B A 4%46i k) C unsigned long, AT A .
L (int) [long long]
- Python #2545 C long long,
K (int) [unsigned long long]
Y& Python #5444 C:C:expr:’unsigned long-long’, i AHEFTH#S HAGE .

n (int) [Py _ssize t]
$§—~ Python B& B ELAY if—A> C Py_ssize_t Python J K/,

c (bytes i bytearray KJ¥ 4 1) [char]
FF—A> Python FATHRAL, N—PKEH 1 1 bytes B bytearray X5, 5 C char .

1E 3.3 A K AASH: fuif bytearray RN R .
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C (stxr KJE N 1) [int]

FF—A> Python F4F, @1—MKEN 11 str X5, #46k Cint.
f (float) [float]

- Python ¥ j5 B4 %, C 1Y):c:expr:float
d (float) [double]

Y- Python 37 S B 5645 %, C 1):c:expr:double

D (complex) [Py_complex]
H§—> Python FHCRAELAL N —4~ C Py_complex Python 4 2RAL.,

Hipatx

O (object) [PyObject *]
F5 Python X5 (REALAFEH) FAAEH]—A CXFRIE . XK CRRJF st RERE IR 52 br % 15 I XT
G0 XEIHistrong reference NAEANE (BIHEG] HHECALIEM) . AR5 NULL.

0! (object) [typeobject, PyObject *]
F§—A~ Python XfRAFEA—A C X485t . XRRIT o, HEEEZMWA C S48 %2 Python 38
BN IHALE, 55 A RIS AR5 C 28 & CRELH Pyobject ), IR Python X5 AR HA fir
BURHAY, W&5|% TypeError,

0& (object) [converter, anything)
WL converter FRECRF Python X564k C A8 . XFBEMANSE: H—DR2mE, H o2 CcA
iO(EEEA) M, 54k voidr . #3 E BRI AT :

[status = converter (object, address); }

HP object 3255 Python X} 40 address Jjf&45 PyArg_Parse* PRI void* 2. R
status 24 DA 1 AR I LA 0 AFFEH R . MRS, converter REN 45| K 5 I
ik address (1) NZEARFFARIEHOIRAS -

a4 converter JR 7] Py_CLEANUP_SUPPORTED , WANRSEENT AR, Tl eI %
PRER, MGt A LSRR E A B AT AT ZESE AR, object Z0K5 1 NULL ; [H i,
ZSHCE N NULL ; HIL, S 50h NULL , ik, ZE508 NULL  (WR{E) N NULL address
BB S R LAY A (AR ] o

TE 3.1 BAS & A= AS ¥ Py_CLEANUP_SUPPORTED #{US Mo

p (bool) [int]
MR ARE R N (— DR FED H BG5S A AR C true/false BERUAE . QIR RA
XHEE 1, BRWE 0. BRZALMAER Python {H. 2, truth FRHUTE £ 5T Python Hifaf il iH
HEMEE .
Added in version 3.3.

(items) (tuple) [matching-items]
IS0/ Python 73, BRI EEZ items g ITHI SR . C SRR, items thig— ST
FAE R, JPII P rAs R T T B IR .
%35 long” AL (HUEEE 7 5 1Y LONG_MAX FRIHEETE) 2T RERYT, SR AN 2 iF4 738 24 () E R ) ---
VB2 F BN A BNER, R AR R AL 2 g R b (S2Frs b, B 24K B C Wm T
it - ARITT AT RE S R AEARAK)
KA FEARFER PR — S A AT B FRIR A L. X BRI BB M EFE R 5. BATE:
|
FBHAE Python 451 & i R 1 S 5ER & AT . C A8 50 1 1) 7T % S50 T 24 i 4k ok BRAE
M DAESPA TR ER, PyArg ParseTuple () AEEVIFIFHMAY C 285 (B HER) N

23

o

PyArg_ParseTupleAndKeywords () only: FHI{E Python S5 Fh ) ) S HH e i il 5 6

76 Chapter 6. TH



The Python/C API, A 1ThR% 3.13.0rc2

TR T, BT SRE KEF SER AR R SR, BT ME TR T | BT S 1
T o

Added in version 3.3.

RPN REREE B EMNFABR A EMENEREE T E A
(PyArg_ParseTuple () REBI KR “EEE" FH).

RESCHICHISIR SRR 705 J i P AR R BT AR R I R BURERA R A RIH R« A1 A
HEw .

;%;E%?%%ﬁtéﬁﬁ)ﬂ%é@&ﬁ Python XI55 AR NG ANEREGEA] (RIRZEBENm 5
)1

1 25 T8 R B B I S0 AU A AL A 3 (28 BRIk s XU R AT il A 4L
AL, W B aRs X BITH R B, XEESEAE R A EXAELLR, BN
DR SE A R A% BRI

N T AR, arg X RMAVCECAE I HAS A . My, PyArg_Parse* pRACRF R[]
HAH, SRR RG] 5O0E S5 . 24 PyArg_Parse* s T3 2 B IO A i 2 I
I, 2 R IC R S S X B TTRS I 9 ik b Fr) AR BERRS DR A

API Z#

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

& FHE ABL T — DRI S8, FB P SBHE S HAL BN AE AR R . iR [l
true; SRR A false F H5 | AR 5 o

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

& THRUE ABL MpyArg pParseTuple () M, SRIMIEHZ A va_list JEALSHLIM A & n] 224K
B ZHLE.

int PyArg_ParseTupleAndKeywords (PyObject *args, PyObject ¥*kw, const char *format, char *const
*keywords, ...)

B T HAE ABL AT — R OL BB RN 5 SRR I e 0 Sl A R sR A IE 2 . keywords 248
72 M PAZE(ESS R 1) ASCIL A1 UTF-8 s C “FAFHR RN I K 7T 2 44 FRALIS DA NULL S5 %L
Mo BEHRMRAERAL T Ao BNRHREIEAL; RO, ERFR BHREFH T AR A R

Ik

keywords F& 2 HHFE C 124 char *const* JM{E C++ -4 const char *const*, XHJPA
BIIPY CXX_CONST EREE,

TE 3.6 JUAS KA ASTE: IS0 T positional-only parameters W) 35

TE 313 JRAR K AEAS T BAE keywords T 22 UFE C H12k char *const* JFE C++ H1°4 const
char *const*, MiA4& char**, M7 XtdE ASCI X EFES 4 MM .

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

& T FasE ABL flPyArg ParseTupleAndKeywords () Ff[E], RN EHEZ— va_list KH S
BOMAS 2 A AR HsR 1 Sk .

int PyArg_ValidateKeywordArguments (PyObject*)
B FROE ABL Mifr F ) X F S F AP XA R HE A
TPyArg_ParseTupleAndKeywords () AEHEHMIEN T, FHEEEANFHMOXFERREE .
Added in version 3.2.
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int PyArg_Parse (PyObject *args, const char *format, ...)

& T HAE ABL AT — A5 UM B R S 5 0 Rl A R R B TE 2o R [ EfE 2R MO
EARRR IERAE 5| A A R

NV

-
// @R METH_O ¥ K o &
static PyObject*
my_function (PyObject *module, PyObject *arqg)
{
int value;
if (!PyArg_Parse(arg, "i:my_ function", &value)) {
return NULL;
}
// ... £ value ...
I3

L

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

BT e ABL —ANHRIEMTESREUER, B PR RGeS 5. R ER
PEMCHIE 21 BR B 247 BR Bk FvE R PR A ME TH_VARARGS . 438 LB TS M TC . 2415 R
args fE N5 BUAHBRSL R A TJuH . Z TR KR R0k min BRI max; min F1 max 7] G
m%oﬁﬂmﬁﬁﬁﬁﬁ%%ﬁﬁ,tA%ﬁWﬁm—Ahmbnmm*ﬁam%ﬁ;Em%u
K H args WAEARIA TS BATHAESE AT A XVT args KA B TRES A BASHPIET; &
IR 24 Fh 8 5 R0 G4k . R B PR A &mﬁLEEﬁﬁfmmTﬁmﬁiﬁAﬁmﬁimE
%H AR A SR AT 2 I TR 8 A

s MMEHZERB RG], BUE _weakref 555 | F i B H G YA AD:

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;

EAME TP PyArg UnpackTuple () SEEZE M T PyArg ParseTuple ():

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

PY_CXX_CONST

B AR PyArg ParseTupleAndKeywords () MlPyArqg VaParseTupleAndKeywords () HJ
keywords JEZ W T char *const* ZEIWME, WRAME. BHUIATE C = MTE C++ 2k
const (const char *const*), WFFEE, H{EALFE Python.h Z R HE OB R .

Added in version 3.13.
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6.6.2 SQIEETE

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

B #ag il R . & THE ABL TRl PyArg _Parsex BRI Z WA IR X FAF R —
MEJF YRR . R IENZ BT A A BRSO TR ] NULL; Q2R ] NULL W5 | %
— MR,

Py_BuildValue () HA—HAIE—NITTH. HEYENBA AR OEHASCE 2 iig A m
JuASE— e R FESF R RS, BiRE None; W EMEG—MEXHEIT, BiRE
A ICHEA B AR X4 . BG5S 28 AL AR R T AR i B AR Bl — AN R/ R 0 o 11
TG,

2 INFF AT X B EAR LS BOE A% 18 T R M 8 XS e, s Fl s# 48U TT, &8 DR 28K
P VI E AL RN ORI A S Py _Buildvalue () BB E KB H. WAEED, W
BRI malloc () I HIF R WA L8B4 Py _Buildvalue (), YREGASEEA 5T
{EAEPy_Buildvalue () IREIFE free () .

TE R, WG S a BRI BRGSO RS TR 205 B i Python X4
RA: JriGS [ WH LB C AR & (R E4R) 284,
TR, TR, B9 MESER TS h 2 20 (ARSI, W s#). X
AT ASEAR A g A A A B A T A P
s (str B None) [const char *]
i 'ut£-8" RIS 2 1R C AT 46450 Python str X4 . Q2R CAAFHR 84 M NULL,
NI F None,

s# (str o None) [const char *, Py ssize t]
i rut£-8" HalidRE C FAFHR S HAK 4640k Python st XJ 4 . WIR C FEAFHTRE A NULL,
WK B2 9 208, H3R 1] None.,

y (bytes) [const char *]
XRF C FAFHR AT N Python bytes X4, 412 CEAFHRIEE A NULL, R [H] None.
y# (bytes) [const char *, Py _ssize t]
LK C PR e By HAK B4 Jy— > Python %42, W% C P4 454t NULL, IR 1]

None,

z (str or None) [const char *]
s —HE.
z# (str o None) [const char *, Py _ssize t]
Al s# —F.
u (str) [const wchar_t *]
Pas 2 11 wehar_ t [ Unicode (UTF-16 8¢ UCS-4) $i#z g ah X 4% 5 Python Unicode %f42 .
A15R Unicode ZZ31 X354~ NULL, W3R [E] None,

u#t (str) [const wchar_t *, Py _ssize t]
¥} Unicode (UTF-16 5§ UCS-4) 4528 nh X K HAK #4454 Python Unicode X4 . #l15 Unicode
Geop XFRE A NULL, WK BERFRE 288, IR ] None,
U (str 8§ None) [const char *]
s —F.
U# (str 1§ None) [const char *, Py ssize t]
s —FE
i (int) [int]
FF—AHEA C int F4f ok Python BEEOH 4.
b (int) [char]
Ff— A C char F4e Ay Python BEEX 4 .
h (int) [short int]
PF—AHEA C short int #%4e2ly Python A4 .
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1 (int) [long int]
B—A~ C long int #ly Python ZEENT 4,

B (int) [unsigned char]
¥—4~ Cunsigned char %4 Python BE X4 .

H (int) [unsigned short int]
¥f—A Cunsigned short int %6k Python 14,

I (int) [unsigned int]
Y—4 Cunsigned int %k Python BE X4 .

k (int) [unsigned long]
f—~ Cunsigned long 44 Python ZEHN 4 .

L (int) [long long]
F—4> C long long %4}y Python R4 .

K (int) [unsigned long long]
f—~ Cunsigned long long &4k Python BEE00 4 .

n (int) [Py_ssize_ t]
Re—A~C Py_ssize t ZHIELAL A Python FEHY,

c (bytes KJ¥4 1) [char]
FF—MRFRADFATH C int $450 5K 0 1 1% Python bytes Xf4.

C (str KPEH 1) [int]

H AR C o FHOTKIER 1 1) Python st x 4%
d (float) [double]

¥ C double 4 Python I 54K

f (float) [float]
Ff C £loat ¥4 Python 3% sk

D (complex) [Py_complex *]
Ff—A~ C Py_complex KA LEF AL A Python & E2AL

O (object) [PyObject *]
JEE A HA% 5 — > Python X5, (H Ry HAE— N Hiistrong reference (B HG| 0N —).
WERAE AN G2 —A NULL $84F, WS BRE X2 B A R S 800 & 8L T 8 R s
THRE. B, Py_Buildvalue () ¥HRM NULL (HARSE| A RHE . WRM RG] ARE, e
*E SystemError,

S (object) [PyObject *]
Ao A1 .

N (object) [PyObject *]
5 o #lH], (HEARXBIEH W strong reference. QRIS 0 1 8 H S 805 32 b B0 S A4 15 2%
AN T AR AL .

0& (object) [converter, anything]
it converter AR anything 45 Python X4 . % BRI ECIE I JH N FEHT anything (B R 24 325
void*) fEHHSHOT HM IR [al—A Brit)” Python Xf4¢, B AR & AR A 1R W3R [7] NUTL,

(items) (tuple) [matching-items]
A5 C AR BT SRR, Python JEAUIE (RHFAAIAG TR AL
[items] (list) [HIRMICHE]
P> C AR A4 i Python 51 2 HA5-45 41 [R] ) T Z50&
{items} (dict) [FHRIMILHE]
P~ CAS R A FE45 A Python S8 fF—XFiELE) C AR EXE N — DI RBAF A, 4
IR A A

WRMSE TR P PSR, WX E SystemError SR A NULL,
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PyObject *Py_VaBuildValue (const char *format, va_list vargs)

B #ay3l A . BT IUE ABL MlPy_Buildvalue () M, RIMEHEZ A va_list KIS
Wi A2 AR S5k

6.7 FHFBREMSHENt

FH T B 5L AT A0 245 5 e 1) R R
int PyOS_snprint £ (char *str, size_t size, const char *format, ...)

& T HUE ABL MRS T ATH format MGHNSEL, b ANEELL size ASF9E] stro 2 Unix T4} 50
M snprintf(3),

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

B FRGE ABL RUFAS FRFER format HIAE RSOV va, it AL sice M7 s, 2 Unix
FIW T vsnprintf(3).

PyOS_snprintf () MlPyOS_vsnprintf () W% C HRUEFERE snprint £ () Ml vsnprintf () . B
1 B B2 RUEEAR S 15 DL S I —8U TR, MidsiE C R EUIARSK .

WALRERF AR str(size—1] FEIRPIBHRZN '\O '« EAINAE AT size F47 (UFEAREH '\0 ")
B stro PP EREERTER str != NULL, size > 0, format != NULL H size < INT_MAX, iHHXR
XK E NAFAE AT E i b XK/ C99n = snprintf (NULL, 0, ...) B,

X LERERIME (rv ) Y32 HEDATT U B AR

« M0 <= rv < size W, HHFHEIINIER: v NFRFE AR sor ONUFERE str[rv] (B
"\NO" FY).

o« Y rv >= size ), BHFERAEEBITFAFTENEA ov + 1 FATHNER XA RER T HAT.
TEWIEOL T strisize-1] A '\0"',

e Yrv < OB, T REAENGFHFN. THEREIT strsize-1] 10 "\0", Hsrr BHRTD
FEARE . HERIE TR R T IRZ T .

PAR BREHR L 5 18 5 PR 0 R ) 4 5 B B e 4tk
unsigned long PyOS_strtoul (const char *str, char **ptr, int base)

B TRUE ABL RIS ER) base f str A IRIIAT 2 #4400 unsigned long {H, %({HA
AE 2 & 36 WIFIRIIN, B AHRIR(E 0.

25 HHTR TN B KNG B A0 . T base HEMSA 0b. 00 B 0x BIZRDARAEHAL. W0k
WA BRI LR 10, B0 0 B07E 2 136 2] (35 FUE) . W5 ptr Ak NULL N
B S — G R S R AL AR ST

TSR 7 o i P (LN AR 0T I 3R ] 2 B BBV L 2 P, D 2 2B UM Y R4 0 (errno BN
ERANGE) F 1% [i] ULONG_MAX. NS ICyEAToE, TIRIE 0.,

527 Unix $5F5 1 strtoul (3).
Added in version 3.2.

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

B T HE ABL RIS EN) base K str HFFFH PR F N Long {6, IX(EWHTE 2 & 36
HJFIXTRI AL, BE MRARAE O

KU Fryos_strtoul (), HFEK HIPRFR [F]—4> long {Hifi A& LONG_MAX,
FiZ R Unix 5§80 strtol (3).
Added in version 3.2.
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double PyOS_string to_double (const char *s, char **endptr, PyObject *overflow_exception)

B TRUE ABL XF7AFHR s FHCN double A, RN & 5] % Python 54 . 2 FAFHREE AR
I R[4 Python ) £loat () MRS EZ M FATERES, T s LANA AT P EREZ M . Foetie
WA SE T 2 HT i PR

MR endptr 4 NULL , FBEANFRFH . 5k valueError H HikE 1.0 WIRFFFRANZ T
BRI RIL T

WAk endptr A NULL , RAGEZ FFERFR IR *endptr BEE IR — DRI FF .
W AFF R RGBS 277 A A RN 8 1 *endptr WE NG FAFERRH K, 51Kk
ValueError 5745, FfHiRE -1.0.

W s Fon— D RKIMARFREE RSP E (Wi, "1e500" EFZ & L@ —1F
) KGR overflow_exception f& NULL iR [B] Py_HUGE_VAL (HiEX4M45) HHA
WEALM R fEHAMITE, overflow_exception Mg W —> Python BRI 51K FH
HaRME 1.0 o FEXPFIEOL T, W& *endptr 8 MFEHIEZ JFHHE —DF4F

USRAER A A S AAT AT A A 2 (R — A AN SR ), BEELE 2419 Python S HLR [a]
-1.0,

Added in version 3.1.
char *PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
J& T F45E ABL  double val #—AMf J 45 € 1Y format_code, precision 1 flags ) FFFER

e XAUATEINF L —, te, "B VL UEY, Tgt, Gt B e AT et B AR
M 0. vt AEARDFEE TR L repr O Hg2X.
flags W] PA R E N E HAW(E Py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 B, Py_DTSF_ALT m{ HH & :

e Py _DTSF_STIGN FIREETEIR [ 1 FAFERHI M I —ME 5545, B val HEREL

+ Py_DTSF_ADD_DOT_0 FI/RififRik B FAF R &R A G E AL

o Py_DTSF_ALT F/R W H” B AN . M XM E S PyOs_snprintf () "' &

POCER

W ptype Ak NULL, ‘B35 4] I {E B 9% % & Py_DTST_FINITE, Py DTST_INFINITE Bf
Py_DTST_NAN H1HJ—A>, MilFIR val @ — A RECFE . o s -4+ .

R M2 — R M S G AT ER Y buffer FIFEER, NS R IG  NULL . #5571
HpyMem Free () RREHGR B F4FE o

Added in version 3.1.
int PyOS_stricmp (const char *s1, const char *s2)

ARG RANGHFAFRILE . BT 2BINGZH, ZERE TS stremp () HF .
int PyOS_strnicmp (const char *s1, const char *s2, Py_ssize_t size)

ARG INGHFAFER R BT ZINGZHh, ZREH TR strnemp O MA.

6.8 PyHash API

BiE& Py TypeObject . tp_hash i} Fi A1 numeric-hash
type Py_hash_t

WA ERI: AR SR

Added in version 3.2.
type Py_uhash_t

WA EZEI: TSR

Added in version 3.2.
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PyHASH MODULUS

Mgrzdip = 2**n -1, ATHEAGR TR
Added in version 3.13.

PyHASH_ BITS

P YEPYHASH MODULUS W n IR%EE.
Added in version 3.13.

PyHASH MULTIPLIER

R REHE T A R A 2 R s A A .
Added in version 3.13.

PyHASH INF

F1XF IE TB 55 KR [l (A G i
Added in version 3.13.

PyHASH IMAG

T EHURER AL
Added in version 3.13.

type PyHash_FuncDef

PyHash_GetFuncDef () {# T BREUE L.
const char *name

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

PAHCRR AL R RIME A (L N PR/
const int seed_bits

PAHCAR AL B AFD T (E RN
Added in version 3.4.

PyHash_FuncDef *PyHash_GetFuncDef (void)

BRI A bR H5E S

S
PEP 456 » 4¢4: H ] H# S Z8vE7 .

Added in version 3.4.

Py_hash_t Py_HashPointer (const void *ptr)

XREHEIITIA A R EHEAE N B ECR AL T (FEN TRl uintper_t 2R7).,

ANHEEG I
HRRECR 2RI BEATEERE] -1,
Added in version 3.13.

Py_hash_t PyObject_GenericHash (PyObject *obj)
FFRPORAFBINRIY tp_hash FEALHZ B A B AL

e

o HEAREMUIR TR RIS

CPython 245 : 7E CPython /1, ‘BT Py _HashPointer ().

Added in version 3.13.
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6.9 &5

PyObject *PyEval_GetBuiltins (void)

BEME: BAAEIR . BT ABL H 313 lRAFH: il PyEval_GetFrameBuiltins ()
B,

AR [ AT T N R A, AR RSO WUEAE AT, R [ AR S R AR

PyObject *PyEval_GetLocals (void)

BEME: EANTH. BTRE ABL H 3.13 liAFH: [fiflPryEval_GetFrameLocals () K3k
B 5HE Python A H locals () MFEIMATH, WEEFEPyEVval GetFrame () BIZ5H i
M PyFrame_GetLocals () ﬂé}ﬁllﬂ]éﬁguﬁl‘ T £_locals Jg@.

A [ — AR AT 2 B A T T SR A R AR, BCE WERBCA 2 A TR [] NULL,
2% locals () T AFAEA I HERT & 1] BRSPS

BT LR B S IR Bl —A borrowed reference, K EARACAE A 3%, 1% 0] 1) BB B A7 e it 5 _F IR L&A
Wi S A TG W B R R A70E - AT PyEval GetFrameLocals () Ml locals (), FEAHIRMHXT1%
BRI RAH) J TR 2 BT 8 G A7 MR TN 28 DA SR Sy A RS AR A T AN S % [l — S BT A PR R

e 313 A K HEASE: fEN PEP 667 1) — 4>, PyFrame GetLocals (), locals () Al
FrameType.f_locals ¥AFMEMILZRN G, WS A28 TR

PyObject *PyEval_GetGlobals (void)
BEME: BAE . BTFEE ABL H 313 AT H: i PyEval_GetFrameGlobals () fLE.
I [ 24 FEAA T 42 RS B O, AR BOA M B TR MR [B] NULL.
PyFrameObject *PyEval_GetFrame (void)
B A3 A . B TRE ABL IR )24 BTARRIRA R, AR BA 2 AT B WU AR [B] NULL,
HiEZ M PyThreadState _GetFrame (),

PyObject *PyEval_GetFrameBuiltins (void)

BwEME: #0958 . BT ROE ABL B 313 proke. R [E 4 EI AT Y B R AR L IR M Ei s
MELERAT, DR [ RRIR S IO R RE 28

Added in version 3.13.

PyObject *PyEval_GetFrameLocals (void)

z;EMﬁ #ag5| B . B TR ABL B 313 e, R BRSPS R R R T, sSeE IR s
ETHATIONER [F] NULL . S84 T7E Python LI HHiEH locals ().

BT Y B M ) £ locals 1 AN & AEC ML AF A R AR R M o7 B P R, WA
JEPyEval_GetFrame () 4EH PR PyFrame _GetLocals ().

Added in version 3.13.

PyObject *PyEval_GetFrameGlobals (void)

BwEE: #e451 8. BT ERE ABL B 313 pade. R B RY T I0T EA B i, sl IR
ETHA TN ] NULL . S84/ T7E Python A HHi# ] globals ().

Added in version 3.13.
const char *PyEval_GetFuncName (PyObject *func)
& T HaE ABL 2R func J2 R %, RSB, MEREERZAFR, BMGRE func FZEBLUR TR

const char *PyEval_GetFuncDesc (PyObject *func)

B T RE ABL MRYE func 12 BLIR A FAFER IR A L35 56 EIOR1 7 Y5190, 7 constructor”, ”
instance” flI” object”., HPyEval_GetFuncName () HIZ5HRER:, ZE5HKE func HIAR
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6.10 ‘mFtD2R M S5ZHrThae

int PyCodec_Register (PyObject *search_function)
B FAEE ABL FEM— N8 B G AR5 A4 2R eR 4L

TERHLB A0, UI2R encodings MR, WM e, PAFREIERREESIE T
ZHHE S — L

int PyCodec_Unregister (PyObject *search_function)

& T HaE ABL B 3.10 pre. YEGH— Do RIS A R R R O S HENREAT . IR E R R R AR
BEEME, WA IR 00 ST % — >R IR e -1,

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

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

B #ag IR, BT RUE ABL iZ BRI AR A g i APL,

object i} errors It i LR HRAL B AL 1B 25 7€ encoding B SmiS#R bR %N, errors W DAA NULL 3
T R it T e S BRI . IR B 4t 28 | 25| & LookupError,

PyObject *PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
BEME: #e93 . BT RUE ABL {Z R GR ARG EEA RS APL.

object ffi [ A1 errors Fir & LA RAC IR )T VAL I 25 5E encoding RIS S EREL. errors W] PASK NULL 3
TN A SR SRS BT 2 SR ERIA T . QSRR B SR8 W] 25| & LookupError,

6.10.1 Codec &E1% API

FE R IIRRECT, encoding "y AT AR AN /NG FRHE, X 1 AL 2 4 g 0 s X5 s
EXRRNG AU WEPRAR R IULAT i DA%, ARG E KeyError Hi& W] NULL,

PyObject *PyCodec_Encoder (const char *encoding)
BEME: #agq R . & TRUE ABL SHEER encoding FRI— Gl B AL
PyObject *PyCodec_Decoder (const char *encoding)
B #ag7 R . & TRUE ABL B4 ER encoding FRI— M RADA BREL
PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)
BEME: Fe5| A . BT RE ABL SHZRERY) encoding $B1— IncrementalEncoder X4,
PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)
BEME: Fe5| A . BT RE ABL SHZRERY encoding 38— IncrementalDecoder X4,
PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)
BEME: #Fag3l A . BT ABL R4 ER) encoding $Hl—A~ StreamReader T.) K%K,
PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)
BEME: #Fag3l A . BT ABL R4 ER encoding $Hl—A> StreamWriter T.) R,
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6.10.2 FF Unicode ZRiSsLiIRMEEIEFIITMIE API

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

& T HE ABL TEZYE I name 27N N DAL PR R1 I o8 Y error . 2181 R BCREAE — > S i i e 18

FICTRAR B T AT ICIE R ) 51 B I HL name 45 7E 2 encode/decode pR %5 i1 1) error JEZ I}

H 2% 20 f A e SRR T

Z M O R L& ¥ % — 4 UnicodeEncodeError, UnicodeDecodeError B{
UnicodeTranslaterrror )35 ff M B, 3o 67 56 T4 1 BIF 1 o5 15 1P 50 B

HAE IR A s 55 S (IS Unicode 3% 35 % T ARSI IR B0 R BN ) o« 2% [0 ) R 4K

WG| B B S, B R ] — NS 1 U 51 AR R S i e, AR AR
P RLREA, RBERR I NAE A A O VRS 2 AR 431

SRR 0, RIGMIR ] -1,

PyObject *PyCodec_LookupError (const char *name)

BEME: #rag3 A . BT ABL BEIRTE name 2R A AR AL R [ E R AE RIS AT DAE
A NULL, FEBURE O T A5 2& [l strict”™ )45 1A 24 ] )% bR 55

PyObject *PyCodec_StrictErrors (PyObject *exc)

Bw i 184 NULL., & T For ABL 51K exc VEN R .

PyObject *PyCodec_IgnoreErrors (PyObject *exc)

BEE: Fagil A . BT HRUE ABL ZB unicode £ iR, BRI EFIRIIHIA .

PyObject *PyCodec_ReplaceErrors (PyObject *exc)

BEME: #a43l A . BT ABL i 2 8% U+FFED £t unicode i tin .

PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)

A FagFl A . BT RUE ABL ] XML E455] HE: % unicode ZmtdFiR

PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)

BweME: FHagil A . BT RaE ABL BB LA (\x, \u F1 \U) ##4f unicode i fid4li% .

PyObject *PyCodec_NameReplaceErrors (PyObject *exc)

BEME: #e93 A . BT ABL B 3.7 pae. [ \N{ . . .} 5 U458 unicode Zi i1 .
Added in version 3.5.

6.11 PyTime C API

Added in version 3.13.
B C APT SEHEXT RGERHEP T . B ZE{BIT Python time AR,
A x5 datetime BiEAH KW C APL, & DateTime 3} %,

6.11.1 2HY

type PyTime_t

PAZHARD A B F) ) [ B BRI 1), SR Sl A Y 64 (B4R
IR B 225 R T I ik ph e BN, Py Time Time () aR[ElAENFT UNIX 2GR A1

FHTEE 2R [-292.3 4F; +292.3 4F], DA Unix Z85C (19704F 1 H 1 H) 5%, LM HIEE
BBl 298 [1677-09-21; 2262-04-111. HfHI i R i DA B0 = A TF -

PyTime_t PyTime_MIN

PyTime_t W5/ MHE.
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PyTime_t PyTime_MAX

PyTime_t W RAH.

6.11.2 Bi5piFER

PAR R ECR g8 ) PyTime t BYFREE, IFRFHBCE DR E W PO EL. A I B A TR0 5 BAEAH BLAY
Python pR LR SR 4 H o

JETI BREGR W] 0%, SR A -1 (BB .

TE B Bks Hwf, 1% B PyExc_OverflowError F#, ¥ “*result“i% & 5 “[PyTime_MIN; Py-
Time_MAX]VEF PME. (FEMURIRSE L, B8 T ABE i T R Goh R Bl AR s R . )

SAEMTHAL C APT —HE (KRARS AU, A A A GIL A R L
int PyTime_Monotonic (PyTime_t *result)
BEBCRAIRITR] . A I P B Z R (5 R, W2 time.monotonic (),
int PyTime_PerfCounter (PyTime_t *result)
BERCHERE TR . A XA P E NG R, 1527 time .perf_counter ().

int PyTime_Time (PyTime_t *result)

BRI “Wall Clock” i), £ X4mHAh EEFAIEE, WEH tine.tine’ ().

6.11.3 RIsEtEPEREL

P B ML, (AR EASR RS, WAEORIE & HA GIL,
W), PREGRE] 0,

KGR, AT *result WEY 0 HiRlEl -1, RIEFN. 2 7AEREA, 5 GIL H 9 A H M
ClE-Raw) BREC. HER, WRRBOTRESTE Ras B AR -

int PyTime_MonotonicRaw (PyTime_t *result)

HPyTime_Monotonic () R, (BRI ESF®, H HAAFHRESA GIL.
int PyTime_PerfCounterRaw (PyTime_t *result)

EpPyTime_perfCounter () B, (BAEFIRII N E SR, H HATRERE GIL.

int PyTime_TimeRaw (PyTime_t *result)

HpyTime Time () 244, (HAEGRMNARE S, HHAANFEEREA GIL,

6.11.4 HHihFE %

double PyTime_AsSecondsDouble (PyTime_tt)
P B Ciciexpridouble TR HIFRMEL .
RS RN, (HiEER double X T RIEAIKE AR .
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6.12 %} Perf Maps B934

TEZ SR b (RS ASCS, A Linux), 3247 AR perf map ST+ Afi15 Python pR &0
TAONERE AT TR AT (G180 perf 48) . IEFEBATRIREAT AT DAYE /tmp H P RIE 30, Hh s
FLRERR Y PTAT AU ST B R E A AR AC H o« A D BIRIA S W Linux Perf T H 0B,

1 Python Ht, X 284 H)) APT A (AT 2 2842 BUMLAS 65 ) FE RN A
YRR IR AP I AN ERFRE & Rt (GIL).
int PyUnstable_PerfMapState_Init (void)

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

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

IR 0, B7#/ATIF perf map SCIFRIGI R ] -1, i QUSRI IR 0] -2, Wk # errno
BRICA KRR 25 R
int PyUnstable_WritePerfMapEntry (const void *code_addr, unsigned int code_size, const char
*entry_name)

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

# address size name

7£3529fcf759 b py::bar:/run/t.py

KB ALBZHWfPyUnstable_PerfMapState_Init (), {5 perf map UM AFT . W
HINpIRIE 0, BETERMIN RN 5 PyUnstable PerfMapState Tnit () AHFEMHHRICAS .

void PyUnstable_PerfMapState_Fini (void)

{‘ﬁg%?\f%;‘i APL, ERFER KA HAGE AL . J

FKMPyUnstable_PerfMapState_Init () Fr¥]IFRY perf map SCfF. RS AE fERERS < A1
[ T A SR . G, NO% A L e R ek Ak, B T AR PRI S a0 o SUBRAE
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CHAPTER /

MERE

AL Python X4 ST, T KA, AT KM ERT (AN, FPARER, S
BFFFIRA). SR AIE T, 1474/ Python 3.

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

7.1 HRMY

PyObject *Py_GetConstant (unsigned int constant_id)
J& T fasE ABL § 3.13 prtt. 3REL—AN48 [a] 3 B i strong reference.
R constant_id FERN E— 7 IR ] NULL.

constant_id W2 N A BT Z —:
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FEIFAR (=] A PO E

0 None

Py_CONSTANT_NONE

1 False
Py_CONSTANT_FALSE

2 True
Py_CONSTANT_TRUE

3 Ellipsis
Py_CONSTANT_ELLIPSIS

4 NotImplemented
Py_CONSTANT NOT IMPLEME

5 0
Py_CONSTANT_ZERO

6 1
Py _CONSTANT ONE

7 T
Py_CONSTANT_EMPTY_ STR

8 bl |l

Py _CONSTANT_EMPTY BYTES

Py CONSTANT_EMPTY_TUPLE

DO TETA ) H BARRAT I I H A 245 AT
Added in version 3.13.
CPython SZ2Bi40Yi: £ CPython 11, P XL B4 )E T immortal %14,
PyObject *Py_GetConstantBorrowed (unsigned int constant_id)
BT FasE ABL g 3.13 prAe. Y F-Py_GetConstant (), {H&RE]l—borrowed reference.
BERR B EEEH AR M T R TR RS Py_GetConstant ().
B R MARRERTE AR, FERF DR T ) B 2 R i 4 AL
Added in version 3.13.
PyObject *Py_NotImplemented
Not Implemented Hfl, M THRICHATRAEEA X 48 R G .
Py RETURN_NOTIMPLEMENTED
IEHAEERA C B BN R[] Py_Not Implemented B M (B — 451 Not Implemented
)strong reference 3R BI'E) .
Py_PRINT_RAW
LHZATHIX R EEL (WPyobject _Print () fMlpyFile WriteObject ()) —E Y
Fro ASRABA, IXLERREOV BRI RE str () TAZ repr () .
int PyObject_Print (PyObject *o, FILE *fp, int flags)

FTEIRSE o B SCHF: fpo HIEEIRE] -1, flags S0 T 8 H AR E WFT BN . H fiE— SRk
Wi &Py PRINT_RAW; WAL HZIE, WREAXLRY) str () MAE repr ().
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int PyObject_HasAttrWithError (PyObject *o, const char *attr_name)

% THUE ABL B 3.13 pae. MR o G @M amr_name WIIR ] 1, HIWR[E 0, XAH24T Python 3
A3 hasattr (o, attr_name). 4RI}, KaRE -1,

Added in version 3.13.

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

J& T FasE ABL § 3.13 paAe. X 5PyoObject_HasAttrWithError () #[E, 18 attr_name $§¥8E X
const char* UTF-8 iS5 R, MAE PyObject™,

Added in version 3.13.

int PyObject_HasAttr (PyObject *o, PyObject *attr_name)
& THE ABL MR o HATJEYE attr_name MR W] 1, HNGRE] 0. MR ELEE 2 BIHAT .

Ik

X H ] H __getattr_ () M __getattribute_ () i ¥& B &K & B9 7 R
R AR, BEHAITE LN IRALAHE, E X HPyobject_HasAttrWithError (),
PyObject_GetOptionalAttr () B{PyObject_GetAttr (),

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
& T HaE ABL X 5Pyobject_HasAttr () fIFl, {H atr_name $¥55E ) const char* UTF-8
T, MAR Pyobject*,

ik

£ H 8 H __getattr_ () Fl _ _getattribute_ () J5 ¥ B 6] & IIE B str
PO St 151 e SO A S N A G T i P T i < I A L R T g4
FPyObject_HasAttrStringWithError (), PyObject_GetOptionalAttrString()
B{PyObject_GetAttrString().

PyObject *PyObject_GetAttr (PyObject ¥o, PyObject *attr_name)
BEME: #ag7 A . BT RUE ABL MG o St hy attr_name W)JEYE. SRR, RIK
NJ3R Al NULL. iXAH24F Python Eik:{ o.attr_name.,
RSB A RI TR, ARATABUT PyObject_GetOptionalAttr ().

PyObject *PyObiject_GetAttrString (PyObject *o, const char *attr_name)
REME: g5 A . & T ABL X 5Pyobject_GetAttr () I, 18 attr_name {5 E A const
char* UTF-8 gt ISR, MAE PyObject*,
ARG R IEA BN PIIT R, VR PABU PyObject_GetOptionalAttrString ().

int PyObject_GetOptionalAttr (PyObject *obj, PyObject *attr_name, PyObject **result) ;

& THasE ABL B 3.13 paAe. PyObject_GetAttr () MZAEIER, EERLI B A S5 %
AttributeError,

WERHHZ @, W] 1 *result BOAFR I ZIBVER) Bistrong reference, WRALIZ @M, W
IR\ 0 FHAF *result % NULL; AttributeError Bk, WHRT| % T AttributeError PA
ShER R, AR IE] -1 HRF *result B8 NULL.

Added in version 3.13.
int PyObject_GetOptionalAttrString (PyObject *obj, const char *attr_name, PyObject **result) ;

J&FiaE ABL § 3.13 e, X 5PyoObject_GetOptionalAttr () fH[F, 1H attr_name H{F5E N
const char* UTF-8 iS5 ER, MAE PyObject™,

Added in version 3.13.
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PyObject *PyObject_GenericGetAttr (PyObject *o, PyObject *name)
BEME: #He95I A . BT RE ABL BRI, M TR RAY tp_getattro 1§
B BIEERRFIA (G TR MRO ) EREEAREIAST, HAEWNRE _ dict ety
JEtk. IEUN descriptors firid, RAEHEAAFILE T SL0 @, M HEER AR A SE . 2 W 2 il
% AttributeError .

int PyObject_SetAttr (PyObject *o, PyObject *attr_name, PyObject *v)
& T HE ABL RS o HA4H attr_name W)JEMEEBON v o RIING] A HEIFRE] -15 SZhmHR
[\ 0. iXAH24TF Python i&/M] o.attr_name = v,
WIS v o NULL, SRR . AT e ik i pyobject _Delattr (), {AHAE
BAEBRERTT.

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *Vv)
& TR ABL X 5Pyobject_SetAttr () #MEl, 1H attr_name #5855 const char* UTF-8 %
AT, MAE Pyobject*,
W v NULL, %@ MR, (R s se g i U PyOb ject_DelAttrString ().

& 25 1% PR B N [F) & 4 BRI 24 PR R AE B AP I B, 0 o ) 8 A  TiE W A7 R E
attr_name RAGEX — s5 o X TR ml RF BT, B EEMA PyUnicode FromString ()
MPyobject_SetAttr (). WEZMEY, S [[@PyUnicode InternFromString (), EHA]

TEFRH TR 4

int PyObject_GenericSetAttr (PyObject *o, PyObject ¥*name, PyObject *value)
B T hsE ABL @ YR BCE RN R RS, TR R tp_setattro il BEIERHF
g (A2 FXF4) MRO ) AHREERHASE, WARRE], K HOAE S0 7 i v a5 s i 4 Jes
ERPAT. BN, ZBERER RN dict IR ESUMER. GRS IRHERE 0, TS| %
AttributeError kA -1,

int PyObject_DelAttr (PyObject *o, PyObject *attr_name)
BT HaE ABL & 3.13 paAz. MIBRXTESR o 442K attr_name WJEME. RIS RE] -1, jXAH24 T Python
M) del o.attr_name,

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
J& T FasE ABL f 3.13 paAt. X H5Pyobject_DelAttr () #i[E], 1B attr_name #$5 % N const
char* UTF-8 #5737, MAE PyObject*,
1% 252 eR B0 A (7] Jag 14 44 B 1 24 PR AR B /D O, Jl 2 8 T B S o B P A ER AR R
attr_name RAENX — rl o X T Gk AR HAY B PEA TR, @ EE R PyUnicode FromString ()
MPyobject_DelAttr (). BEMEMY, WS [@MPyUnicode InternFromString (), BEH]
TENTRI TN AL A R X 42

PyObject *PyObject_GenericGetDict (PyObject *o, void *context)
BEME: #eg5 A, J&TFAAE ABL g 310 pede. _ dict_ HERFRRIIREREEH— P S, A
LN T
PR EIOR T BE SR T DASRBO % o 1Y dict_ o 4 ERTAZ A NULL /EH context. BT I
PR BT BN T I B AT, FTDAE VTR R BRI Pyobject Getattr () WHES
BN
LR MonS, FFR W NULL R E— DR
Added in version 3.3.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
& TRE ABL B 3.7 e, dict_ FlIAFFUCE B — Pl SC . X BUR SRV R % T M
Added in version 3.3.

PyObject **_PyObject_GetDictPtr (PyObject *obj)

R ARG obj 1) __dict__ BHEE. WERAAFAE __dict_, MRM] NULL H HABES:
o
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PR BT REFR 2N B TN AE, B DATE DT RN B EYER I Pyobject _GetAttr () AT
PyObject *PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
RwEME: #ag 3| A . BT EUE ABL 1] th opid 48 FIHRAER LB o Fl 02 (O{E, BRAFLATN Py LT,

Py_LE, Py_EQ,Py_NE, Py _GT B{Py_GE W —/~, /HIX T <, <= ==, 1=,> 8 >=, XFEMHT
Python %3k o1 op o2, HH op &5 opid XN IHEHEAT. B R B LS RAE, ik 0]
NULL.

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

3 TR ABL i opid Frig @A, FlllPyobject_RichCompare () FHEK ol Fl 02 WIMH,
(BRI R ] -1, FEESSCARERHER R 0, FEHAWRE O T RR] 1.

ik

IR ol F 02 B[R —1FH, PyObject_RichCompareBool () ¥ B NPy _EQiR[E 1 H Py NE
IR [E] 0,

PyObject *PyObject_Format (PyObject *obj, PyObject *format_spec)
& T FasE ABL ¥&2 obj ] format_spec. X%y T Python FiA =, format (obj, format_spec).
format_spec T] PAH NULL. FEMEH LTSN T format (ob7) » JINHR B E A% 2 A I F45F
R ) NULL.
PyObject *PyObject_Repr (PyObject *0)
BEME: Freg il A B TRUE ABL TR o MFAFERIEA . MR A5 H, SR 3 [m]
NULL. XAH24F Python FiAX repr (o) « HIWNERE repr () .
TE 3.4 BRSBTS R BORAE A & — AT, 1 AR GRS 2 B 25 7 5 3h Y 5
PyObject *PyObject_ASCII (PyObject *0)
Bwef: #ayil M. B TIUE ABL 5Pyobject_Repr () —kE, WHEXMZR o WIFFFERIENA, H
HPyObject_Repr () REIMFRFER P \x. \u B \U % LJE ASCIL E4F . 3R i — AN 25T
Python 2 H1f{PyObject_Repr () iREIHFAFH . HNEKE ascii () WH.
PyObject *PyObject_Str (PyObject *0)
BEfE: Freg il A BTRUE ABL THEXR o MFAFHRIEA . MR A7, S iR [a]
NULL, iXAH24F Python #iAs str (o). MINERE st () M, BILHH print () ERBIAA .
TE 3.4 B SR AS T R BORAE A & — IR, 1 AR RS S 0 B 2 7 15 3h Y 50
PyObject *PyObject_Bytes (PyObject *0)
BEME: #a95A . BT RUE ABL IR o BT, RIMHE W] NULL, SRR [E—AF
THRXFR . XA T o ANEEEEITHY Python RiAx bytes (o) » 5 bytes (o) AFAE, %o 2
R ZAIIR ] O WP RS QRN 2tk TypeError.
int PyObject_IsSubclass (PyObject *derived, PyObject *cls)
& T HE ABL WIR derived 285 cls ZEMF B HIRAEZSE, WIRME] 1, AIGRE] 00 43R B 5 05 1]
_1 o
WA cls J2TCH, WX cls AT . AN 2/ — AR ] 1, 2558650 1, B2 0.

B4 PEP 3119 frik, 2R cls A __subclasscheck_ () Jrik, Fr&wli AR & 52804k
o BN, MR derived ZAEESAE T, WEUSTE cls. __mro_ w1, IPAEHZ s F—4
%%‘éo
EHEHAARMR (A type SORAEMSLH) APHNIE. HiE, MRATNESRE _bases__
JEME (AR EZEm I ) KRB — .

int PyObject_IsInstance (PyObject *inst, PyObject *cls)

B TRUE ABL N2 inst 52 cls RECHTIRAGSEHBI, WERME] 1, QARAZIRE] 0. QAR H 45 R ]
-1 HE AR
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W cls /2 TCH, X cls FTEWRGI . AR 2= — AR 1, 25588050 1, BNPRHE 0.
1E4n PEP 3119 Jirik, #nif cls #74 __subclasscheck__ () ik, Rr8H H ARG E 200K
o B, 4R derived J2& cls W2, AT cls B— L1051,
Sl inst AT PATE __class_ JEMERE S HITEME.
X4 cls WLAGET IR E _bases_ JRM (REMLAZELMITTH) KRB EILZEIWINE, Kk
HoA PR R,

Py_hash_t PyObject_Hash (PyObject *0)
B T HRE ABL IR IR IMGAAE 0o RIGEHRF] -1, 3XAH24F Python ik hash (

A 3.2 A KRS AR IR 0] A Py_hash_t. iXjg— P K/NGPy_ssize t *Hﬂﬂﬁﬁ??%*é
.

Py_hash_t PyObject_HashNotImplemented (PyObject *0)
& TIEE ABL E—> TypeError SRIEH] type (o) Adhashable Fik[] -1, IR BAEAET
tp_hash HILIIN S APHERIXGEE, VSRR AR S S R TR 7S5

int PyObject_IsTrue (PyObject *0)
% THE ABL ﬁﬂ%ﬁ%ﬂﬁ%ﬁx& true, WA 1, FHWRE 0, XA F Python ik not not
oo RN

int PyObject_Not (PyObject *0)
B T HUE ABL QXS o BN 2 true, WR[E] 1, FHWRE 0, jXAH4T Python FiAx not not
oo RMNRM -1,

PyObject *PyObject_Type (PyObject *0)
B fh: #ayil A, & TEUE ABL 24 o A2 NULL i, R [al—45%15 o E’J*ﬁiﬂ‘ﬁ%ﬁ“lﬁﬁ%ﬁéﬁ
So BRM, $5]% SystemError HiR [ NULL, L#H? Python $ik5X type (o) . LBK%L
DTN RIR M strong reference., SEFx b 3A 2 /PR (i 1) ﬁtuéﬁl%%fﬁPy_TYPE () PREL,
JEERFR Bl —A Py Typeobject* RBFPeEr, BRABRTE—ABiMWstirong reference.

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
WERRAR 0 2 type KRS T-IA, MLRWARZE, BRI 0, ASHHRUAIIE NULL,

Py_ssize_t PyObject_Size (PyObject *0)

Py_ssize_t PyObject_Length (PyObject *0)
%ﬁ"% UE ABL RIIRER o BRI ﬁD%X}‘% SCREF RS PSR ] e S B A I IR

X ZE[A]F Python FFiAR len (

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t defaultvalue)
R BRGS0 WAL T . HES R M LR K, RIEM __length_hint_ () #EATALIE,
B S IR ] RN RS IR ] -1, 53X 4 [F] T Python 323k 5 operator.length_hint (o,
defaultvalue),

Added in version 3.4.

PyObject *PyObject_GetItem (PyObject *o, PyObject *key)
Bl #egil M. BT HRUE ABLIRBIXIG key XY 0 JTCR, BHERMIN IR M NULL, X4 [T
Python FiA= o [key].

int PyObject_SetItem (PyObject *o, PyObject *key, PyObject *v)
J& THRUE ABL RFXRR key BUTFIE ve RIS R 57 PRI —15 SDIEFIRIEN 00 JXAH247F Python

Bh) olkey] = vo ZERE TRy 951 HTHEL.

int PyObject_DelItem (PyObject *o, PyObject *key)
B THE ABL MM R o HESER TR key HYWLIT. KW IR ] -1, XA 24T Python ifiH] del
olkeyl,
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PyObject *PyObject_Dir (PyObject *0)
BeME: #e951 A, BT EOE ABL 24T Python ik dir (o) , i&BE—4 (WRENZS) Wb GXT
RBE TR, R B EENGR R NULL, R ZH0h NULL, 25{ Python fit) dir (), I3z [H]
2457 locals Y4475 XU A WG S PATHESL ) Wk [0 NULL, HPyErr Occurred () ¥iz[Hl

false,
PyObject *PyObject_GetIter (PyObject *0)

B #Fag5| A . BT RUE ABL 48[ T Python #iks iter (o) o AXR SR [F—AH LA
%, MR ZMNRE LR - ERL, WREXSRA L, ﬁn%ﬁ%f EREEL, &5k TypeError
, FfiR[A] NULL,

PyObject *PyObject_GetAIter (PyObject *0)

BEE: #FHey5lA. B TEE ABL f 3.10 pr#2. Z5[6 T Python #ik= aiter (o). #EZ—H
AsyncIterable X4, F HHiRM-—/ AsyncIterator, @ RMEIPE RS, HUR
ZHJe—/~ AsyncIterator, FREIHA &, WREMNEARERIENR, £5]% TypeError, Jf
R[] NULL,

Added in version 3.10.
void *PyObject_GetTypeData (PyObject *o, PyTypeObject *cls)
B TRGE ABL B 3.2 paAe. REL— BRI cls PR TR & m B e s

X5 0 AR cls SEA], 1T cls Al S Py Type_Spec.basicsize FAllf#. Python Aok
X

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

B FHaE ABL g 3.12 prie. 10K s BRI SEBINAFZS 8] RN, BlPyObject_GetTypeData ()
SR B B AR N

XARES KT Py Type_Spec.basicsize iREBIFIR/N; ATLAZ A b XS 5K IAE (i
1T memset ().

A cls h?}i‘i@ﬂﬂﬁé@PyType Spec.basicsize A, Python A& IX— A .
MRS, RFBCE R [ — A E
Added in version 3.12.
void *PyObject_GetItemData (PyObject *0)
Py _TPFLAGS_ITEMS_AT_END SREU—H8 M b4 H Bds a4t

B, R E SRR PR E NULL, 05R o WA/ K E Py TPFLAGS_ITEMS_AT_END W £x5| %k
TypeError,

Added in version 3.12.
int PyObject_VisitManagedDict (PyObject *obj, visitproc visit, void *arg)
Vi T obj B3
BB AL R T Py TPFLAGS_MANAGED_DICT JETARAYAS LAY 3 Iy ok i H BRI A o
Added in version 3.13.
void PyObject ClearManagedDict (PyObject *obj)
SR obj L.
PR RAE & T Py TPFLAGS_MANAGED_DTCT HERRISEAY 3 [Ty ok A5 h e ]
Added in version 3.13.
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7.2 AN

CPython STRFPIMUAN R TR T tp_call FIRETRHT -

7.2.1 tp_call {ipiY

W tp_call IRISLHIEZTIRNE . RO N

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

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

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

7.2.2 Vectorcall {#pil

Added in version 3.9.
vectorcall PRSUZTE PEP 590 455 ALY, B A2 (1 I eRECE g 2 bt pirisl o

VERZ IR, AR w3 A% ¥ SCHf vectorcall, CPython £x BU{i [ T WK T . SATHT, iXFHAR2—14
TEPERE . Mok, —SeE5E =y YR E B p_call (AR Pyobject_call (). Bk, —A3H
vectorcall WML I tp_call. WAL, ToiR M HERF ML, WIRXSGTT AL AU R . 7
ITE R tp_call WE A PyVectorcall Call (). {HIS—#EH2:

et
—N37FF Vectorcall g2 it SEEL HA M RIE X tp_call,

TE 312 fRAR B AEACH: MMFEPy TPFLAGS_HAVE_VECTORCALL FEFRHEZRNY _ call_ () g HIR
TEIFRF MRS RR . (R OUE I B tp_call, PRI REREHAT AT vectorcall B, ) FEH
1) Python fitAHr, vectorcall B 4 {4 HIT- 1 ¥1 4 f & Bl 2eAL.

AR —NJEHY vectorcall [ *tp_call* 12, HiAi%SEH vectorcall . 1A, WNALHE I H 35 75 ZERF S8R
args JLA I kwargs dict, HFASZPY vectorcall A = L.

Ku[PAE S B Py TPFLAGS_HAVE_VECTORCALL MR tp_vectorcall offset EIWIGEEH
1R vectorcallfunc I EAmAL B SE P vectorcall P, X2 — A8 10124 AR 254 ) R B a5
typedef PyObject *(*wectorcallfunc)(PyObject *callable, PyObject *const *args, size_t nargsf, PyObject
*kwnames)

B F#aE ABI f 3.12 peie.

callable J& 5958 FH XI5

o args A CiESHEAL, MO ES BRI
KFESHNME. WREESE, XAMERTPAZ NULL .

o nargsf JEQLE S BB L vl GERY
PY_VECTORCALL_ARGUMENTS_OFFSET TR, BLM nargsf IRAFAL B SE L br g, 1E 00
HPyVectorcall NARGS ().

o kwnames &3 A R AR oAl .
BAgiE iy, B kwargs FHLIGHE . XU FUBUR TR (str SHFRMEH), I HEA]
WA ME—I o QAR KA TS5k, B4 kwnames R] DA NULL 0% .
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PY_VECTORCALL_ARGUMENTS_OFFSET

T HaE ABI EJ 3.12 prAe. QNSRAE vectorcall [¥) nargsf S0k T HARE, WIARVFRR I E G S
EE& args| E’J{E %&ﬂlﬁ% args I/ LR EFISEC L (2 0 ). w7 i AER 1]
ZHIAR args [-1] 1)

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

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

Added in version 3.8.

RN —PEAT Vectorcall E’J XFR, G N Acall APL w& %, A5 H At 7T 0 R — #E
PyObject_Vectorcall () B BB .

B
e 8 M p_call W, % R 46 48 0af Ja: CPython Xb T I p_call Bt 4T B9 V4 &

Py _EnterRecursiveCall () %I]Py_LeaveRecursiveCall ()

RPRUERCF, XA T8 vectorcall (R F - B I F 5 A6 75 B0 B 24 (5 ] Py_EnterRecursiveCall Fl

Py_LeaveRecursiveCall ,

Vectorcall 3235 API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
B TRGE ABL B 3.12 paAe. 55—~ vectorcall nargsf 5%, IRBIZHI L. H A4 [ T

[(Py_ssize_t) (nargsf & ~PY VECTORCALL_ARGUMENTS_OFFSET) }

SR, WAEH PyVectorcall NARGS pREXDATERIEY &,
Added in version 3.8.

vectorcallfunc PyVectorcall_Function (PyObject *op)

W *op* AN SLHF vectorcall Pl (B2 2 W BAUR IR, ZARFNHEAKRELHFIAZLFR) , iR IH
*NULL*. 50, iR FIAFETE *op* H vectorcall BRELIRET . X BREM Al & 58

XTERGET op 275 355 vectorcall i F AL, PIVAE MR PyVectorcall_Function (op) !=
NULL 32F,
Added in version 3.9.

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

B FEE ABL A 312 pide. W * AR * fvectorcall func, JRSHMKRT SHO)
FIDATCLHAN dict TEX A H

XE—NTHEE, M Tl Atp_call fEfs2 M T tp_call WEH. EASK
PPy TPFLAGS_HAVE_VECTORCALL JEF HBEWALNMRE tp_call.

Added in version 3.8.
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7.2.3 AR API

A Z A BRI KV Python X 52, 454 bR K2 5 M A WU A G i SRR A9 1519010 A2
tp_call B vectorcall, Jy \ /R AT BEAHBHEA TS, E R — B SR R RS S R A

NEESS TR RSIAE; S A SO TR R

BREL callable -- ATIA A& args kwargs
PyObject_call () PyObject * JCH dict/NULL
PyObject_CallNoArgs () PyObject * - ---
PyObject_CallOneArqg () PyObject * 1 X4 —
PyObject_CallObject () PyObject * JLAH/NULL -
PyObject_CallFunction () PyObject * format -—-
PyObject_CallMethod () X4 + char* format ---
PyObject_CallFunctionObjArgs () PyObject * AAS S EN -—-
PyObject_CallMethodObjArgs () St + ZFR BIRE 24 =
PyObject_CallMethodNoArgs () ST + # R o ——
PyObject_CallMethodOneArg () ST + 45 1 X5 ==
PyObject_Vectorcall () PyObject * vectorcall vectorcall
PyObject_VectorcallDict () PyObject * vectorcall dict/NULL
PyObject_VectorcallMethod () SR+ PR vectorcall vectorcall

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

Bea: #ag51 A . BT RUE ABL Al I Python XF5¢ callable, {5 7G4l args By i
MZEL, PAS UL kwargs JIT45 Hh 0 G T 240

args WA NULL; AN RIEES RO — 22041, R RS S0, I kwargs 7 DL
*}y NULL,

SR B AR FE R WOl — A R a [8] NULL.
XEEMT Python FiAH callable (*args, **kwargs).
PyObject *PyObject_CallNoArgs (PyObject *callable)

BEME: #eggl A . BT EROE ABL g 3.10 pAz. FH—0]1# H ) Python XF42 callable AP AT
IS5 X AT SEEHH Python RIH X S A 5507 Ko

IR I EE R, R R MOl — A S IRk [l NULL.
Added in version 3.9.
PyObject *PyObject_CallOneArg (PyObject *callable, PyObject *arg)

BwEME: #ag3 A . PRI A ) Python X§4¢ callable FHFfA a4 1 M ESEL arg A K

SN IR PS5 ARSI — 7 3R [|] NULL .
Added in version 3.9.
PyObject *PyObject_CallObject (PyObject *callable, PyObject *args)

Bl #ag51 R . BT iaE ABL WM ARl A4 Python %52 callable,, iy th yC4 args P4y i
MSE WRAEEAL ASHL, W args W PAZK NULL.

RIS IR AT TR I 4 H—A~ S Ak [ NULL .
XZEAMT Python #iAx callable (*args) .

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

BEE: #eg3l A . BT ROE ABL WA AN H ) Python X4 callable, Wiy Rl AR %H 1) C S
B X CBHME Py_Buildvalue () KKEHIH R FAFEBHA . format A[PAK NULL, FR¥%
HARBHUEAT 4L

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

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

TE 3.4 fRAS K AEAS T XA format ZEBIE M char * Fg,
PyObject *PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)

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

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

X Python iA5 obj.name (argl, arg2, ...) &—FEH.
TR IRAIRIAUE A Pyobject* 8, WPyobject CallMethodObjArgs () j& Pk
¥

TE 3.4 JAS & A= A5 The types of name and format were changed from char *.
PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, ...)
BB a9 7R & T e ABL I —A> Python AJH HIXF 4 callable , i1y W 224 E ) PyOb ject*
ZH . XSO A NULL 2 J5 ] 2 5 I S e ey .
SRR PS5 5R ARG — 7 R 1] NULL .
XA Python Fik5 callable (argl, arg2, ...) B—#FEH.
PyObject *PyObject_CallMethodObjArgs (PyObject *obj, PyObject *name, ...)
RwEMA: #agFl R . & TEUE ABL P[] Python X4 obj Hi)— 751, HA VARt name Hi)
Python “FAFERXFR AT o ERFIA AR Pyobject* ZHPIHN . XLESHUL A NULL Z )5
AR RIS IE AR A .
SR IS5, AR WOl — A~ H & [l NULL,
PyObject *PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)
i Python %8¢ obj H)— AN ITIEFF AR ZH, HrhIrik4a PR name Wi Python 45 Hx)
REH .
IR IS5, AER WOl — A S Ik [l NULL.
Added in version 3.9.
PyObject *PyObject_CallMethodOneArg (PyObject *obj, PyObject *name, PyObject *arg)
i ] Python X542 obj Wi — N EEF T AL B S8 arg, Hh AL FRE name 1Y) Python ¢
FRERXS G4t .
IR I EE R, ER MOl —A> S IR ] NULL.
Added in version 3.9.

PyObject *PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject
*kwnames)
B TiaE ABL A 312 pmoA&. A — A wl i A /9 Python Xf R callable. [ff iF 1) 2 %4

Svectorcallrfunc #MlE. W callable 3 fvectorcall, N)'E 2 EH 2 AFEE callable WP | vec-
torcall PR K.

BRI 7 e Ml — A S5 I 3% [8] NULL .
Added in version 3.9.

PyObject *PyObject_VectorcallDict (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject
*kwdict)
P callable 7 ¥fyas S {Evectorcall Pl i AR 58 AHRI AL ES R, (A ERAF L kwdict T3
AR KRBTSR args AR RUE MBS
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TERAEN T AR, AT EAA TSRS L, BURR BN 24 (AETA 7 B A 1E %
PSRN, BB N E SR T A B -

Added in version 3.9.

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

B FHoE ABL B 3.12 paAz. {fi A vectorcall ¥ H R 1RV H — 4> Jrik. kB9 44 FR LA Python “F
Fre name W)L G W RN G args[0], T args BLALMN args[1] FF1d i #E 43 AR 3
WHSE BIie ANE DN ES . nargsf NALTE args[0] FE NI B SE B0E, R
args [0] BUME AT BERRIG B e 28 MR EL N _EPY VECTORCALL_ARGUMENTS_OFFSET, FEEFSE
AIPMEAEPyOb ject _Vectorcall () HIHRHEAE A

WRXN R HAG Py TPFLAGS _METHOD_DESCRIPTOR ¢, BLeRECRIR M AR 48 0 7 X £ 4%
ASERERY args vector 1E NS

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

7.2.4 FHAZF API

int PyCallable_Check (PyObject *0)

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

7.3 =il

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

PyObject *PyNumber_Add (PyObject *o1, PyObject ¥02)
BwEME: #Fegi A . BT RE ABL IR of |« o2 MIMEYEEA, WERKN, R\ NULL. S541-T Python
FAHK ol + 02,

PyObject *PyNumber_Subtract (PyObject *ol, PyObject *02)
BEE: #a950 A . BT EE ABL IR of I 02 BYLER, AR, R[] NULL. Z4F Python
kR 0l - o2,

PyObject *PyNumber_Multiply (PyObject *ol, PyObject ¥02)
BefE: #ag il A BT RUE ABL R of | o2 MIFRAYEER, WISRKNE, &[0 NULL, 24T Python
#FikL o1 * o2,

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

PyObject *PyNumber_FloorDivide (PyObject *ol, PyObject *02)
BwEME: #aglA . BT RE ABL R of BRUA o2 1 FHURRIME, KILEHRF NULL. XS4 T
Python ik 01 // o2,

PyObject *PyNumber_TrueDivide (PyObject *ol, PyObject ¥02)
BefE: #agilA. BT RE ABL IR of BRVA o2 REAER) G BT OME, B R [R] NULL,
ARl ITME” DA R B R S e ME N FTRE LA D RSB 2R AT SR BERR
BT DATEAL AT BRI 3R 0] — AP . MR SR (T Python ik o1 / o2,
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PyObject *PyNumber_Remainder (PyObject *ol, PyObject ¥02)
S a0 A, B TRE ABL BN of BRI o2 EIMAK, WURKM, JEF NULL. ST
Python A 01 % 02,

PyObject *PyNumber_Divmod (PyObject *ol, PyObject *02)
BEME: #ag 5] A . B TRUE ABL 2% WEREL divmod () o WK, 3R [E] NULL. 41T Python
7353 divmod (01, 02),

PyObject *PyNumber_Power (PyObject *ol, PyObject ¥02, PyObject *03)
BEE: #a951 A . BT RUE ABL SN ER M pow () o WIRAKINK, 1&[E] NULL. 24T Python
)RR pow (01, 02, 03), H o3 BAEER. UIRZZNE 03, WFFHE APy _None fEHAL
B (e A NULL 2 SBARENAFTIN) .

PyObject *PyNumber_Negative (PyObject *0)
BeEfh: #Hagsl . & TR ABL R o BYSA(E, WIRKIK, 1R[] NULL . 24T Python ik
-0,

PyObject *PyNumber_Positive (PyObject *0)
BEME: #a971 A . B TRE ABL &I o, GISRKM, #&[A] NULL . 24T Python ik +o.

PyObject *PyNumber_Absolute (PyObject *0)
BwEME: #ag5l A . B THUE ABL R H o BAENHE, WK, 3R\ NULL. Z541T Python ik
7 abs (0) .

PyObject *PyNumber_Invert (PyObject *0)
BwEME: #ag7l A BT RUE ABL R o AR AU SIS R, WK, & NULL. 4T
Python F3iA= ~o.

PyObject *PyNumber_Lshift (PyObject *ol, PyObject *02)
A 05| A. 6 THUE ABL IR of 25 02 MHARRILEE, WRKI, JEF NULL. %
F Python k3 01 << 02,

PyObject *PyNumber_Rshift (PyObject *ol, PyObject *02)
REME: #ag5I M. BT IUE ABL RN of 5 o2 ANHRRRINEER, WRAKRN, 1RIF] NULL o SR
F Python FEikz 01 >> 02,

PyObject *PyNumber_And (PyObject *ol, PyObject *02)
BEE: #e93M. BT RIE ABLIRI of Flo2 “4Ff5” MZRR, ARAN, J&W NULL . S
F Python £ik3 01 & 02,

PyObject *PyNumber_Xor (PyObject *o1, PyObject ¥02)
B #eg 5| A . BT RUE ABL R[] of Fl 02 “$RA5FEl” BYLER, WHRKM, J&[A] NULL . 55
T Python ik o1 ~ 02,

PyObject *PyNumber_Orx (PyObject *ol, PyObject *02)
BEME: #ag5l A . BT EUE ABL &I ol Fll 02 “HfE” BYLER, WIRAKM, RE| NULL . 4p
F Python £ 01 | 02,

PyObject *PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)
Bl #ag3| M. B TRUE ABL IR of | o2 MIMBIEER, WRKN, &M NULL. 24 of SCHEH,
XMEHEEREH SR ST Python i) o1 += o2,

PyObject *PyNumber_InPlaceSubtract (PyObject *ol, PyObject *02)
Belfh: #a93l M. B TRUE ABL R ol . o2 FHIBIES R, WIRAKM, R[] NULL . 24 of 3CHf
W, XM sEEREE I EMEEER. 40T Python i541] o1 —= o2,

PyObject *PyNumber_InPlaceMultiply (PyObject *ol, PyObject *02)
B #ag51 A . BT e ABL R of | o2* AARAG R, 4o RAM, AW “NULL* . % *ol 3¢
Fei, XBHEEEMEN MR ST Python ifH] ol *= o2,
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PyObject *PyNumber InPlaceMatrixMultiply (PyObject *ol, PyObject *¥02)
BEME: #a5I R . BT IE ABL B 3.7 L. J& M ol | o2 UEFESRVAIGRYLEIR , AR, &l
NULL o 24 ol SCHRI, XA EEMNEMAER. %0 T Python iFH] o1 @= o2.
Added in version 3.5.

PyObject *PyNumber_InPlaceFloorDivide (PyObject ¥0l, PyObject *02)
BefE: #Hag3l M. BT RUE ABL R[] of BRDA o2 J5 10 FHUERYEER, WRKN, iR [E] NULL. 4
ol ST, XMZHHILMM EMFLIR. FMT Python iff] ol //= o2,

PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject *02)
wefh: #a951 A . BT EUE ABL R of BRDA o2 MEAEI GILERUE, BURIMHTR [ NULL.
AR RN ATME” [y R s A St e S (O E s A T RE DA R DR 5 s Brf S 4. ek
BT DATE AR AP BB R [0 —ANF m . BB ST of ST RS RoedhAT. R BEE N T
Python 15/4] o1 /= 02,

PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)
e Aa971 8. BRI ABL BN of BRA 02 HEIMARL, WK, &M NULL. 4 ol %
R, XA IEEEEMNE#FLSR . S0 T Python i) ol %= o2,

PyObject *PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject ¥03)
BeE: #ey3 A . BT RUE ABLIES N ERE pow () o UIRKM, IR[9] NULL, 24 of ST,
RXEREERME A EMEFER . 2 03 jgPy_None W, ST Python ifH] ol **= o2; T
TAEE RN B AFER pow (01, 02, 03) o WIREZW 03, WFE APy None (f£A NULL
S FEEARENAFIN ) .

PyObject *PyNumber InPlaceLshift (PyObject *ol, PyObject *02)
B #ag5I R . BT IUE ABL IR of 788 o2 AN HURFIGIEER, AR, 3R [0 NULL. 24 of
SCRRI, XA BN eSS . 6T Python ifif] o1 <<= o2,

PyObject *PyNumber_InPlaceRshift (PyObject *ol, PyObject *02)
BweMa: #ag5l R . B TRUE ABLIRW] ol 5578 02 NHUAFIHIEER, WA, R[] NULL. 24 ol
SCRRI, XA RN eSS 46T Python 4] o1 >>= o2,

PyObject *PyNumber_InPlaceAnd (PyObject *ol, PyObject ¥02)
BEME: #6951 R . BT IE ABL IR of F1 027 5415 BIEER, KIGNR [ NULL, 7E
ol STFRFHIHIR FIZRMRF RIEMAT. 415 Python iH] ol &= o2.

PyObject *PyNumber_InPlaceXor (PyObject *ol, PyObject ¥02)
BEa: #a95l M. BT EUE ABL IR R of Fl 027 AL ENEE, RIGINIR T NULL. 7E
ol STFFHHIR TR RIeMAT. 415 Python ifH] ol ~= o2,

PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
BEME: #ag5 . BT EUE ABL IR W] of Fl 02 ” Hefe” IEER, RIM IR ] NULL. 7
ol SCFRFIHIRE FIZIRAERE RIHMAT. 40T Python i) ol |= o2.

PyObject *PyNumber_Long (PyObject *0)
BwEMA: #Ha95 R . & TIE ABL IR ] o Fef o N BA GRS, RIB R ] NULL, 45
#F Python A2 int (o) .

PyObject *PyNumber_Float (PyObject *0)
e #a031A. TFRE ABL BRI o #EHCATE SNSRI, K IKHE R NULL,
#rF Python Fikz{ float (o).

PyObject *PyNumber_Index (PyObject *0)
B #ag 3. & TRE ABL BIIINTR ] 0 5445 Python int ZERJSAYEEIR, NI I 9] NULL
H51%k TypeError .

16 3.10 A KA H: 4R AR int KA. fEZHIRA S, 4PRATREN int B9 TIRAYLHI.
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PyObject *PyNumber_ToBase (PyObject *n, int base)
B E ﬂ’ffréﬁgl)ﬂ J& T RE0E ABL IR I BERY n B4 DA base S HEU FAFER FERISE R . XA base
SR 2, 8, 10 H3H 16 . XTHAE2, 8, 5016, MK FRFHRF 2 5N EEEARR 0o,
"Oo',or '0x', lfl[l% n A J2 Python HARER int AU, G SEilId PyNumber Tndex () FFEFARM

Py_ssize_t PyNumber AsSsize_t (PyObject *o, PyObject *exc)
B TAaE ABL WA o W] DABERR N — D REBOGR ] o B4 i Py_ssize t {H. QARIAARIK,
M &5 A—A R RN -1,
TSR o W] ARG A Python [ int {E{HSE N Py_ssize t (HML5]% OverflowError, N
exc ZHCB- NS KB R KB B # -~ IndexError 8 OverflowError), AN exc A NULL,
)53 2 W W ELGEL 2 1 MBI 330 S PY_SSTZE_T_MIN T E S IF S0 Bt o7 4
PY_SSIZE_T_MAX,

int PyIndex_Check (PyObject *0)

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

4 FFHItiY

int PySequence_Check (PyObject *0)
J& THRUE ABL AERRGARBE TP HIBRUUNRIE 1, AR 0. WIEEXMTHAA __getitem ()
Ji L Python 2RiR[A] 1, BRIEE 1l]zuz dict E’J?% PRl R e T 0 TV 0 2 S R SRR W A
ST, KB %%EJZIJJ?}L

Py_ssize_t PySequence_Size (PyObject *0)

Py_ssize_t PySequence_Length (PyObject *0)
& T HE ABL ISR [ E A *o* (X5 4K, RIGITIR [E] -1 . #H 24T Python ) 1en (o) ikt

PyObject *PySequence_Concat (PyObject *ol, PyObject ¥02)
Bl #ag il Ao BT RUE ABL IR ] of I o2 (PkE, SRR 9] NULL, :X 24T Python
FikL ol + 02,

PyObject *PySequence_Repeat (PyObject *o, Py_ssize_t count)
BEfa: #a95l A . BT RUE ABL IREIFFIRGR o A count IRKIEER, RIGINHR[A] NULL, X4
#rF Python Fikx o * count.

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject *02)
Bwfa: Aey5I M. B THRUE ABL MIIINRIE of Al o2 (e, R NULL, 7E of SCRFAY
IO MR R SE . XS T Python ik ol += o2,

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)

BEME: #He4 318 . BT E ABL Return the result of repeating sequence object 3% [0] FE 71X} 42 0 B4
count WINLER, RIMEHRE NULL. 7F o LRGSO N R BAES R e, X5 M T Python 3Rk

I, o0 *= count,

PyObject *PySequence_GetItem (PyObject *o, Py_ssize_t 1)
BeE: #ey3l A . BT RUE ABL IR o A i SI0E, KRIKINHR ] NULL. X454 Python 3
EH olils

PyObject *PySequence_GetSlice (PyObject *o, Py_ssize_t il, Py_ssize_ti2)
BwEMa: #ag5l M. & TEUE ABLRBIFSIXIR o i il B 2 fPI R, RIBUNIRM] NULL, X4
F Python Fikx o[i1:12].

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)

B TR ABL REXTEE v IRMEZS o W3R i SO0 .. RIAT &5 R FHEIFRE -1; IR RE 0, X
24T Python iEA) o [1] = v. MLEREL RPN v IS .

W v S NULL, JUBERimEG, (B2 E e M i Py Sequence_Delltem() .
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int PySequence_DelItem (PyObject *o, Py ssize t1)
B T HAE ABL RIS o W95 i ‘S oCER . RGN M] -1, 3XAH24 T Python i) del of[i].

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *Vv)
B THE ABL REFHIXTE v IEZ SIS o (N i 3] i2 P) Fr o XA T Python 4] o [11:12]
= v,

int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_t12)
B T hasE ABL MIERFHIR G o WM il B i2 (Y] Fr o RIGIT IR -1, JXAH24 T Python /] del
o[il:12],

Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)

& T e ABL 3R] value 7F o IR IR EL, RIREIMEFS o [key] == value MBEMIER. KIK
R[] -1, 3XAHY4TF Python #£iAR, o. count (value) .

int PySequence_Contains (PyObject *o, PyObject *value)
& T 1EE ABL B o R value, U1 o HEYHE—TRAET value, WERE] 1, AWRE] 0. H5E
mf, aRMmE -1, ﬁ*ﬁ“:‘ﬂ: Python #3iA value in o,

Py_ssize_t PySequence_ Index (PyObject *o, PyObject *value)
B T RE ABL iR 55 —ANRG] *i*, Hf o[1] == value . H#5H}, 48[\ -1 . #124F Python fy
o.index (value) Fii=.

PyObject *PySequence_List (PyObject *0)
BEME: #ey5l A . BT RUE ABL R —AIFRXS, HNES RIS EARR o MF], KIE
HHR [ NULL. R[5 R AIER — D H SR . X MT Python ik 1ist (o),

PyObject *PySequence_Tuple (PyObject *0)

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

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

BEME: FHey3l A . B TRGE ABL B)F 5o T T 5 o VE N H AL PySequence_Fast* %k
Al X GR A]. ARAZ AR AT A a Al E AT S, M5k TypeError 4 m VE R E X
A, RMEFIR ] NULL,

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

YE2H CPython fSEHANTT, W o D4R —MFHNEFR, BRI

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

PyObject *PySequence_Fast_GET_ITEM (PyObject *o, Py_. ssize 1)
BEME: ENBGFI A . fE o HPySequence_Fast () iRAIH o AN NULL, JH id FERTTERNK
UL IR o 5 i S ITH .

PyObject **PySequence_Fast_ITEMS (PyObject *0)
i [H] PyObject FrEHIEZEA . 1% o HiPySequence Fast () i&[A H o ~N2j NULL,
TR, MRS R RN, T/ T T RE S FOHE 17 items $2H. PRI, AR 79 Fodk s ey R 3
Hh 0 LR A A H

PyObject *PySequence_ITEM (PyObject *o, Py_ssize_t1)

BEME #7095 A o 1R8] o 5 i AN TCER BTE R R ] NULL, JL B Py Sequence _GetItem ()
P, EASHKRE o L PySequence_Check () @& NEE, WAL PS5 TIHE.
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7.5 BREHMIY

%N PyObject_GetItem()., PyObject_SetItem() 5PyObject_DellItem(),

int PyMapping_Check (PyObject *0)
B T AEE ABL QAR SR AL T B PR SRR MR ] 1, IR W] 0. R R N HAT
__getitem__ () JyyAHY Python 2KiRI] 1, [RMAEIE # 1K UL T JoiAm & SRR MP A 26 2. Y
BRI R 2 T .
Py_ssize_t PyMapping_Size (PyObject *0)
Py_ssize_t PyMapping_Length (PyObject *0)
B FAEE ABL IR IIXTR o FrEEAEE:, IR -1, 3XAH24 T Python $23A5K 1en (o) .
PyObject *PyMapping_GetItemString (PyObject *o, const char *key)
BE g #agslA. B THRE ABL X 5Pyobject_GetItem() MF, {H key #$5% M const
char* UTF-8 4@tdpyr8, MAE PyObject*,
int PyMapping_GetOptionalItem (PyObject *obj, PyObject *key, PyObject **result)
& THaGE ABL B 3.13 jaAL. PyObject_GetItem() WML, BIERMEHEIIAL51%

KeyError,

WUERH| TR, WHRIE] 1 HRE Sresult ¥R da mAH R AB R Brstrong reference. MIRAFFIGE, WHRE 0
FFHF *result TEH NULL; KeyError 4R, WIRE|IK T KeyError PASMES I, Wk -1 I
¥ *result %5 NULL,

Added in version 3.13.

int PyMapping_GetOptionalItemString (PyObject *obj, const char *key, PyObject **result)
& TR ABL g 3.13 pe. X 5PyMapping GetOptionalIltem () Fi[d], {H key #§F55E N const
char* UTF-8 4 F3rE, MAE PyObject*,
Added in version 3.13.

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)
& T g ABL X 5Pyobject_SetTtem () #[E, 1B key #i35E N const char* UTF-8 4%
FATH, MAE PyObject*,

int PyMapping_DelItem (PyObject *o, PyObject *key)
X EPyobject_DelIltem () H—1 5% .

int PyMapping_DelItemString (PyObject *o, const char *key)

X 5pPyobject_DelTtem() #F, {H key 35K const char* UTF-8 S HF37E:, M
PyObject*,

int PyMapping_HasKeyWithError (PyObject *o, PyObject *key)

TR0 ABL B 3.13 rAe. WML G A B key WRIE 1, FGNGRIE 0. X AH24F Python ik
K key in o. MERIHF, K] -1,

Added in version 3.13.
int PyMapping_HasKeyStringWithError (PyObject *o, const char *key)

& T FasE ABL § 3.13 jaAL. IX 5 PyMapping HasKeyWithError () fH[E], 1B key $$5E N const
char* UTF-8 4ty 37E, MAE PyObject*,

Added in version 3.13.

int PyMapping_HasKey (PyObject *0, PyObject *key)

B FRUE ABL ARG R LA key MR 1, R[] 0. 3XAH 24T Python ik key in
0. MLHRELE RS MINAIT.
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Ik

EH A __getitem () 7AW & A4 0 5 0 RF 8 w0 B b 2 W, AELEE R AT 38 2 Y 4
imALH, E W flPyMapping HasKeyWithError (), PyMapping_ GetOptionalltem/()
B{PyObject_GetItem().,

int PyMapping_HasKeyString (PyObject *0, const char *key)

& T FE ABL X §PyMapping_HasKey () fHIH], {H key #$5§%E°H const char* UTF-8 4yl
FATH, MANZ PyObject*,

ik

e H M __getitem () Ty 3K B & m N str XF R W& A B S H R B
. HEHATE YR E RS, 7F % HPyMapping HasKeyStringWithError (),
PyMapping GetOptionalItemString () B{PyMapping_GetItemString().

PyObject *PyMapping_Keys (PyObject *0)
RwEME: #eg7l A, BT RUE ABL B, REIXFR o PRYBERYSIE. KRIGHF, 2&W] NULL.
T 3.7 AR S AT AEZ HIRA T, R EOR [0 —4~51 el o4l .

PyObject *PyMapping_Values (PyObject *0)
BwEME: #eg7l A . BT ERUE ABL IR, REIXFR o PIMENS)E . KIGHF, &[] NULL.
TE 3.7 WA S LA AEZ F A, IR EOR [l — 51 sl oe

PyObject *PyMapping_Items (PyObject *0)

BEME: #e45 A . BT IAE ABL I, REING o HAH AR, HpR&HE M
BENTR T . R, 3R [E] NULL,

TE 3.7 AR KA A : AEZ BIRAS T, SRR BSOR [ — 51 st

7.6 ECERHW

AR KL

int PyIter_Check (PyObject *0)
B FFaE ABL B 3.8 me A2, {1 R XF 4L Return non-zero if the object o W DA ¥ %¢ 4= it /&
fhpyTter_Next () WIREIAEEAE, HWRME 0. BB S MINIT.

int PyAIter_Check (PyObject *0)
B ThGE ABL B 3.10 pre. WIERXTG o 2T AsyncIterator MpSUUR[EHEEAE, MR 0.
PR 2 AT
Added in version 3.10.

PyObject *PyIter_ Next (PyObject *0)

BEE: #0951 R . BT REOE ABL WIERES 0 B —/ME. MRUF I #iPyIter Check () 1
NS (FFEH RN Ta) . AR EARIARME, NERME NULL I HRR B SR, R
TEARMSR H i &4 T AR, WER A NULL 9 HAZ 35594 .

TERERIRE — MG, C RN IZE R

PyObject *iterator = PyObject_GetIter (obj);
PyObject *item;

if (iterator == NULL) {
(BT )
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(B2 130
/r RBEHER A/
}

while ((item = PyIter_Next (iterator))) {
/* X item #EAT — HEME A/

/* R E BRI A </
Py DECREF (item) ;
}

Py_DECREF (iterator) ;

if (PyErr_Occurred()) {
/AR 2/
}

else {
/ REHRTARE I </
I3

type PySendResult
MTRFEPyTter_Send () WAL RIIMEAE .
Added in version 3.10.
PySendResult PyIter_Send (PyObject *iter, PyObject *arg, PyObject **presult)
BB FHa0E ABL B 3.10 paAt. K arg (H &R F| LR iter, 3&10]:
 PYGEN_RETURN, IREMARREIRIE. REMESEIL presult ik ]
e PYGEN_NEXT, HIRIEALA ARG . LA 8 presult HiR [0,
* PYGEN_ERROR, HIRE(ART| LRI . presult BN NULL.
Added in version 3.10.

7.7 il

e Python Hha] {ifi Jfl —LEXF 5Ok A3 X IC 2= N AR BIRR 22 b DT 28X A 46 N LY bytes Al
bytearray PAM—2Ul array. array XAEAYY R, 55 =J7 R AT RE SN THRAIRRY H BT E L E
ITECHRAL, B T B BAE PRI E 45 -

ARSI R — R H CAIE S, (HENTRA i ] BRI A7 2 IX SCRFI L FRAAE . A
BEREOLT, A B R M G X T O RE H RIS

Python PAZZ /7 #-i BTEATE C J2 K AR LXAER hEE . LM EL 3847 T

o TEAEFEEX M, RRMPIPITASE N ‘G R0, RAFAHFERNIRZEZ N IXAEE.
A% IR EAE S o A % ik —Ar e

o TEBE M, A JURNIVE R TR X R ARG 2 B p e st (BIan—AImkmig2) .

— LR RBIAN bytes fl bytearray KA P EATTENMIRZEZ P IX . Ml fEs i
s Bl array. array JrAIFCER AT AR Z 19 (H.

b 4 T B 10— 1T SCPERE R write () Jrdke (E T DAt B0 AR 4
DU AP, AT wetee ( PR A RO AUEBEL JEIH A ceadinto () 7
ABHPIAHT ARURL B0 ECH BT DL A0V o L R 0 1.

XTGBT 5, A PR 2R IRE— A H X R 17 i -
o R IEMMSECEIE Pyob ject_GetBuffer () %K
e WHPyArg ParseTuple () (BHFIFHZ—) HAEA y*, wr or s* #4 X KA HF—A>,
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TEXHAER T, YABEEEM XM PyBuffer Release () . WIRMIEIERIKL, WSS
BRI, BN BT .

7.71 FRX L

Geh X5 (S0 A AR N “buffers” ) XFFR5 —dE I Bl 55 — IR A TIF4: Python R/ S ARHA -
EATERTARAEZ P VIR B SERTERIS ] NP RE Sy, W] DAMRAS 5y MR A $d A T 45 Python
TP Bl. WAFRT AR C o R i — DRI H EEEH, T DARTEAL 18 2484 R G2 wil T T B 5 ih
WA, B AT AR AL AL N AR S 45 A e

5 Python fFREER AR 2K BIANT], b XN @ Pyobject FREFTHE R HAT C 4518 . XM E
AT AR T s Hb B @ A A . M4 TRZ G DO _ iz B egm iy, WTDABIE— M AL A W4,
HRMAMREHF FHXN R EEU, §SM% F R 240, ERREPXINTER, §5
RlPyObject_GetBuffer ().
type Py_buffer
BT R ABL (EL3Fr A R ) & 3.11 jRie.
void *buf
F8 M) 1 G X F B IR i B R S R TR LRI 8 £ o X 1T AR T FE 7 JiC 2 P P A7 i A A
. BN, AT st rides (A REFR I NAARIRE .
T contiguous , &BEET B, (EFS NIk
PyObject *obj
PSRRI ZEIHEH SR WA, HlipyBuffer Release () BB (BI5]
MTHEGEM) R E R NULL. %5 BOH 24 TARAa0hRiE C-APT pR kA [ .
Ve —FRR T 0L, ST PyMemoryView FromBuffer () B{PyBuffer FillInfo () fl
BEMR) temporary ZEopI%, T BN NULL, 307, S RTS8 H I 2.
Py_ssize_t len

product (shape) * itemsize. XfTIEZMA, XRERMMANFHRMKEL. W TAELELL
H, WREHEEME FBIESFREN, WZK S EAZRIE.

24 28 pfr X2 38 o PR IE 0% 22 MR B9 i SR AR BUEE, A 95 ) ((char *)buf) [0] up to
((char *)buf) [len-1] B AH M. HERZHIEHLT, WG KK hpyBUFr_SIMPLE
B{PyBUF_WRITABLE,

int readonly
G I L8R e . BB PyBUF_WRITABLE Friidaiil

Py _ssize_t itemsize

BN TERIGIIN (PAFATHERAL) . 55 struct.calesize () WI4E NULL format H{EAR
CiP

FERGISN: WSR2 R 0 G KB PyBUF_FORMAT #3385, format ffis{ ¥4 NULL,
Hitemsize 3HA FIHHE X GE.

Wk shape fF7E, M%) product (shape) * itemsize == len RLFTE, (HHEW
PAMEH itemsize R MG IX .

MR shape & NULL, K- N45R NPyBUF_SIMPLE B\ PyBUF_WRITABLE 53K, WH & w0
ZWgitemsize, HRIY itemsize ==

char *format

£ struct BHAEATEIA T A NULL S5 W P AF Rl B A H AR . J2RIXG2 NULL,
feE Sl "B (FEAF5 75 2).

W Bt PyBUF_FORMAT bR
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int ndim

WAFRR N n QERE AR W I 4R REER . W2 0, Milbu f $/1n FoRm b i AN 25 H o FEX AP
BT, shape, strides Mlsuboffsets Wili’h NULL, e R4EEE HPyBUF_MAX _NDIM
.

Py_ssize_t *shape

—NRKEENPyY_ssize t WEEH ndim FoRVEN n 4EEHRINAATEIR . WYERL, shape[0] *
. * shape[ndim-1] * itemsize WWiZF len,

Shape FLARELA H I(E % PR 7 shape [n] >= 0. shapeln] == 0 X —{HEHERHE
B. BL2(EBiESFcomplex arrays .

shape B ZH S 1 R 2 Ly

Py_ssize_t *strides
— MNPy _ssize t B ndim 45 B A AT BOASRIBUEE A ROF Y BTE
Stride A IRECH H AE AT DAORAEATRE R X TR M, PIREH N IELL, (B2 f A 5w Aihe
b strides [n] <= 0 WG, 25 BiE S Fcomplex arrays .
strides Z2H X F P ol v g R

Py_ssize_t *suboffsets

— RN ndim BRI Py ssize t B, WIE suboffsets[n] >= 0, N n 4ifEfiE
H e d5Er, suboffset {EHkE T MRFRT | BT BLAFRET 1IN Z DA B WFS . suboffset Sy fifE, N
FORANRREREIH (FEES N R2a))

WERFTA Fmts 2t (RIEFRBUHG A, Wi Bon it nuLL (BRHAE) .
Python Imaging Library (PIL) FR{# ] T X Fh2S BB 238 5. 5 S Wlcomplex arrays S T i
AT AR AL R T R
suboffsets EZH )T il Jl 75 e i 2 L«
void *internal

s B A . LT sE g BRI EAC— B, AT EME— R, wES
IR 2 75 AR shape., strides Fi1 suboffsets (21 . {2 & LT TAFEDOZLE

R B,

T B
PyBUF_MAX_NDIM
WAFRR e KRS TR W AP AN BR ], 22 2 28 ot DX 35 B % e Ak 3 e &2

PyBUF_MAX_NDIMN4ERE. HAEIE N 64.
7.7.2 ZHXIFKEYSER

W, MWidPyobject GetBuffer () [hXIRKIBEMIXIEK, HIMIRGZMIX. hT NIFRZHE
G, MTRESAMRRESR, Eh XM W flags Z 4R E L RERS AL PR Zeurh X BAR A,

Jifi Py_buffer “FBUY MR TCESOE X

S5FRIAROFE

AR FBENEH flags 20, H HOAH B HIEMWEET: obj, buf, len, itemsize, ndim,
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Riz, #X

PyBUF_WRITABLE

Controls the readon 1y field. If set, the exporter MUST provide a writable buffer or else report
failure. Otherwise, the exporter MAY provide either a read-only or writable buffer, but the choice
MUST be consistent for all consumers. For example, PyBUF_SIMPLE | PyBUF_WRITABLE
can be used to request a simple writable buffer.

PyBUF_FORMAT

Pl format B WRBCE, WHIEFRIEE B, HMRILT, HrFBRumh
NULL.

PyBUF_WRITABLE 0] PAFIF — 7 W) BT A b5 & B¢ M. W TryBUur_sivpLE & X N 0, Jr
PAPyBUF_WRITABLE W] DMER— MR, TR — AR S,

PyBUF_FORMAT must be 'd to any of the flags except PyBUF_SIMPLE, because the latter already implies format
B (unsigned bytes). PyBUF_FORMAT cannot be used on its own.

K, HiE FRBE
FEH NAFZ AR A AR RS % U R 51 o FER, B IMRS BB R T ARG,

| K | R | SR | FiRBE |
7 = PUESS i

PyBUF_INDIRECT

& y=s NULL
PyBUF_STRIDES

= NULL | NULL
PyBUF_ND

NULL | NULL | NULL
PyBUF_SIMPLE

EEERYIEK

LA ISR C o Fortran it 22, AMEARALRER . HFRALIRELR, W Kugi2 C-HELEH .

| iEK | K | BB FIRBE | HE |
= P NULL C
PyBUF_C_CONTIGUOUS
B 2 NULL F
PyBUF_F_CONTIGUOUS
= = NULL CH F
PyBUF_ANY CONTIGUOUS
PyBUF_ND P NULL NULL C
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gﬁ?%%%ﬁ?ﬁﬁﬂﬂt*%*%&ﬁ%é@éﬂé‘%éﬁi)‘(o R R, Zrh AR A A AR R
ITVRTs o

FETFRP, URFKESHERENL. HEEBRFUIEPyBurfer_IsContiguous () VABAEELLVE.

R | Ak HiIE | FEBE | 4B3% | RiE | format |

s = WRFZERGE | U 0 s
PyBUF_FULL

P = WRFERE | U 1500 | /2
PyBUF_FULL_RO

2 B NULL U 0 2
PyBUF_RECORDS

2 B NULL U 150 | &2
PyBUF_RECORDS_RO

2R NULL U 0 NULL
PyBUF_STRIDED

2 B2 NULL U 150 | NULL
PyBUF_STRIDED_RO

£ NULL | NULL C 0 NULL
PyBUF_CONTIG

£ NULL | NULL C 150 | NULL
PyBUF_CONTIG_RO

7.7.3 EZ¥A
NumPy-Ri#&: FRF0S0E

NumPy XASEH R B H i temsize . ndim . shape fllstrides & X,

WA ndim == 0, buf F{MNECEEBRER IR itemsize (FRE . XK, shape flstrides
#ih NULL,

U1kt ricies y NULL, MSALKBARRES—HRIERS 0 2 C IR AL. A0, I SRR B A6 T
UENIRY =i

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides([n-1];
item = *((typeof (item) *)ptr);

W_Epridk, buf WLAE SR AAFHR A AL AL . i AR AT DA 2% R SR 2 G o KR 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

if offset % itemsize:
(BT )
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(750
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]l-1) for j in range (ndim)
if strides[j] > 0)

return 0 <= offset+imin and offset+imax+itemsize <= memlen

PIL-R#&: K, BENFRBE

B TR I Ah, PIL RS IR IR vl AL & F8 5L, AR Bl IX L3841 A BB R A e T — A& . il
m, FMA =2 CIEE 8 char vI[2][2] [3] W RABRIER A8 2 > 4E841RY 2 1984 char
(*v[2]) [2][3]. FEFMBEERF, X NHEE ] DR ATEbur Bk, F8 A BT DAL T PIAEATAA]
B ) char x[2] [3] $i4.

KR —EREL, 4 n 4ERTFTIR 1 H N-D B A NULL AR fs BN, Bk bl — 54

void *get_item_pointer (int ndim, wvoid *buf, Py_ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {

char *pointer = (char*)buf;
int i;
for (i = 0; 1 < ndim; i++) |

pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer *((char**)pointer) + suboffsets[i];

}
}

return (void*)pointer;

7.7.4 ZHAXBEXRER

int PyObject_CheckBuffer (PyObject *obj)
B THUE ABL @ 311 AL, MR obj SCHpZEoh K, MR 1, IR E 0, R [E 1 WA LR
UEPyObject_GetBuffer () —@EmMM . ANPREL—E I8 H ).

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
& T hEE ABL B 3.11 paAe. [1] exporter KKK AR IR flags 1 € NS ILTE view. IR exporter Tg
RPRPEEOREM G X, WE 5| % BufferError, f view->obj #4 NULL Jfak[o] 1.
JEEII, S view, $f view->ob] WNRT exporter BIFTGIAT, IRl 0. kX Gk K ftieF
FAEREE 1B —DXRES, view—>obj AIAG|HIZX RN AR exporter (545 iF R xf .25 4).
PyObject_GetBuffer () W 5PyBuffer Release () [BIWRA N, T malloc ()
free (). WL, HERTFHEEZ MK, PyBuffer Release () WARUEBIR M —IK.

void PyBuffer Release (Py_buffer *view)
& T FoE ABL ) 3.11 Az, BEILGEM X view TR L ) RIS view—>0b] Wstrong reference
(BRI D . R B ATHE R XN TG IR 1, 5 T e S A= 51 1tk «
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AP R Z b XAl PyObject_GetBuffer () PAFHY, R,

Py_ssize_t PyBuffer_SizeFromFormat (const char *format)
& T RE ABL B 311 jaAe. Mformat IRMIEEEH itemsize, MRS, WG KREIFRME -1,
Added in version 3.9.

int PyBuffer_IsContiguous (const Py_buffer *view, char order)
J& T HasE ABL § 3.11 gz, IR view ' X NTER C K& (order 2h *C') 8{ Fortran X% (order
H'E') contiguous B — (order B 'AY), MR 1. FHWHERME 0. ZERELE ST

void *PyBuffer_GetPointer (const Py buffer *view, const Py_ssize_t *indices)
2 THE ABL B 3.11 paie. FREUZGE view NI indices T dg M) W) NAFE I . indices W70 45 ] — 4
view->ndim &3 |HE4.

int PyBuffer_ FromContiguous (const Py_buffer *view, const void *buf, Py_ssize_t len, char fort)
B TRE ABL B 3.11 waie. M buf SZHITELLN len “FATE] view o fort JPAE "C B 'F (R TC
JAAK B Fortran XS ) . BEEIEHRE] O, HE RN -1 .

int PyBuffer_ToContiguous (void *buf, const Py_buffer *src, Py_ssize_t len, char order)
B THasE ABL | 3.11 pase. M sre Bl len 353 buf , WCNIESEFATHRAIIEN. order WPLZE 'C"
Pk AT (T C XU, Fortran KU 9P S H TR —F) o REIIRIR[E] 0, MR
| -1,
IR len 1= sre->len W) LR HCRHRES -

int PyObject_CopyData (PyObject *dest, PyObject *src)
B FRGE ABL 1 3.01 piAe. FEAURM src ¥ VU] dest ZEnfIX. ATUATE C AU 2R Fortran SR nf
X2 (Al AT
BCHIEFR R 0, HATEF IR R -1,

void PyBuffer FillContiguousStrides (int ndims, Py_ssize_t *shape, Py_ssize_t *strides, int itemsize,

char order)

& THaE ABL g 3.11 waAe. H45 e AR K contiguous 75 34X (AR order 2y ' C* WIS C K&, 40
W order > "F* U2k Fortran XA%) SRIFFT strides #0240, B0 RA G E T4

int PyBuffer_ FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly, int

flags)

B FRuE ABL g 3.1 pese. AR HARF S IR, % FHAERTFERATF A len 7] buf , I
145 readonly B E P G . bug WRERER— N TCAF 5T .
S flags FoRTERIIZEDL. R ES R HR flag 582 NI view, AR buf ¥ Hik, I H
flag W% E T PyBUF_WRITABLE Fii& .
BB, $F view—>obd WA X exporter (15| H & 0] 0. W, 5% BufferError, Xf
view—>0bj %A NULL HiR[H] —1;
AR R A Egerbufferproc )—¥43, W exporter oV E R NS, FH Hab AR B I IE B
& flags. TN, exporter Yol NULLS,
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CHAPTER 8

BEFRRE

AT ) PR U E T 52 Python XA, RS IREBII M AL B8 B B — N R R EMN
Python &/ UK B — A RE4, EAHE 2 BA EFEEL, WM e PUTRE6 4 Blhn, 246
XSGR T, W PyDict_Check (). AEELGHIZLT Python X4 BN “ FHEH .

e

IR FIrF i ) R B S A A B AL AT 253, (HIR H i 2 BN SR B AL AR RN
NULL. fF% A NULL A] G BN I vh 2 AR RE AR S B 28 1k .

8.1 BEAMR

AATHIA Python 2R X Gl B —SLHINFR 5 None.

8.1.1 FEMKR

type PyTypeObject

BT 0L APL (1F A REPIALEIK) . XA C Z5H 1] THliA built-in 2874,
PyTypeObject PyType_Type

B THUE ABL X2JE T type X4 type object, ‘EFE Python JZ [l type ZHIFIHXF A
int PyType_Check (PyObject *0)

WA 0 R—DRANNG, AFEIRA A ARER BN G SIS B R R A . FEFT A HEF L
TERIR[E] 0, pR ECRE B AT

int PyType_CheckExact (PyObject *0)

WERAR 02— DRI R, (HARREIBIT G T I BUNR I AEL(E . (e HER 0T HRR
] 0. JHRRHCIF 2 BT -

unsigned int PyType_ClearCache ()
& THUE ABL [ NERAE RS R ERYHIRARRAE .
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unsigned long PyType_GetFlags (PyTypeObject *type)

& FFaiE ABL &Il type Witp_ flags Wibi. WWBRB T HEHl A Py _LIMITED _APT ffiff]; Bl
AR, S ARTE S Python AR Z A PRFRFE, HXTtp_rlags AREHVRIFEAR < [k APL )
—Har.

Added in version 3.2.
TE 3.4 fRAS KR AEAS T R [ ZBBPAE R unsigned long MAE long.
PyObject *PyType_GetDict (PyTypeObject *type)
WA RS R N a4 2518, EAE AR L BRSO (cls. __dict_ ) AJF. X[
DM BV tp_dict fJ7a0. 3R MR~ HphZi 24 112 e

2R TR A RIS 5 90 Mo, 7K S8y 5t T T 8 EL 07 i - SO () g ey (910 s sk
R Pyobject_GetAttr () i) HAEE.

P REHAE R BT AT H O RIZEBY Y 24 kS B2 sl A tp_dict.
Added in version 3.12.

void PyType_Modified (PyTypeObject *type)
& T HUE ABL A KT 1B N TR A R G R AL R B AT E N % 2 B Y s 1 ik
KA F BB IR .

int PyType_AddWatcher (PyType_WatchCallback callback)

M callback fE RTINS o IR ANHEREEEID, BAAUE SR RN Py Type_Watch () 1Y
V. WA (BIanseA R n] s ID) |, WA -1 R E— DT .

Added in version 3.12.

int PyType_ClearWatcher (int watcher_id)

H M watcher_id (Z 5 /\LPyType AddWatcher () 1&[])) FrdriRRY) watcher, BEEFRE 0, Hi4E
i (B watcher_id AREEME) R E -1,

VRAEVHH PyType_ClearWatcher B4 RREM A Z Z B H Py Type _Addwatcher () Ffik
[9] #4) watcher_id ,

Added in version 3.12.
int PyType_Watch (int watcher_id, PyObject *type)

FF type bRl MMM . B4 Py Type_Modified () it type KAEZZAVKT Py Type_AddWatcher ()
Wt T watcher_id By [l P8 5 w08 . (WRAE npe B9 — R 9 3E 226 o2 18] 3% A A
_PyType_Lookup (), WEHHGEGIHA—K: XL Bgn35if nlge & EA8 k) .

P IEAE W PyType_Watch W #i A GEfl A J& Z il Ml Py Type_Addwatcher () Jif iR [u] ()

watcher_id ,
Added in version 3.12.

typedef int (*PyType_WatchCallback)(PyObject *type)
SR M WAL [ %] R ) 28 28

IEHJ"‘]TTUJP‘E&C type B2 FH Py Type_Modified () TE type s H MRO H 4L 2 8L b4 8 JH ;
3 SN ] B S 2O BRI

Added in version 3.12.
int PyType_HasFeature (PyTypeObject *o, int feature)
WRIEAUNS G 0 BEE TR feature WHRIARRAE . HAURRIEIE B HUARF AL KRR Y o
int PyType_IS_GC (PyTypeObject *0)
TSRS GALTE T NI ER A s 1) SRR 3 0] B Sk R MR A iEAR Py TPFLAGS_HAVE_GC.,
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int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)
& FHaE ABL MR a 22 b (17 2RZUR [0 ELAE .

WRECHI R E LR K8, XFWKE __subclasscheck () ATE Db LW . i1
HlPyobject_IsSubclass () KIFTH issubclass () FHAHEIFEIREE .

PyObject *PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)

BeMh: #ag5l A, & TRUE ABL BB RN tp_alloc fAIRYEM AP, 35 (H Python frEk
N2 BEBIL R 3 Bl — S8 B SE UK T AT 4R S NULL,

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject *kwds)

Be M Hag 5| R BT RUE ABL 2R R N tp_new FEALE AL BESS - 3 (288 tp_alloc
T A T — A A SE A

int PyType_Ready (PyTypeObject *type)

B T HiE ABL Al — IR . X NI AR B PASECE TR R AL BERR %L
SPTTM A RBUHII AR AL, ISR 0, BURAEHBRINR I 1 JFEUE— 457

o

ik

TR FESE RS T GC U BT $R At i 25 B i AR R 4 Py_TPFLAGS_HAVE_GC,
WK H s H A 2L B GC P . AH S, SR g B A0 35 AL Y AR P R S
4rPy_ TPFLAGS_HAVE_GC W'E & H 2 GC i, BESL M ep traverse A,

PyObject *PyType_GetName (PyTypeObject *type)

BEME: #eh5l A . BTRE ABL g 311 paAe. IREIEBAFR. S TIHRECCERK _ name_ &
.

Added in version 3.11.

PyObject *PyType_GetQualName (PyTypeObject *type)

BEME: #FHag5I . B THE ABL f 311 At RPIZEBIARRE 4R, SR T HRECEA R
__qualname__ J@1F.

Added in version 3.11.

PyObject *PyType_GetFullyQualifiedName (PyTypeObject *type)

& T RUE ABL & 3.13 pee. iR FIZRBISERE IR E /K. ST £"{type.__module__}.{type.
__qualname__}", {FUWR type.__module_ AN@FEfFHREIET "builtins" WEEMHT
type.__qualname_ .

Added in version 3.13.

PyObject *PyType_GetModuleName (PyTypeObject *type)
B FIEE ABL B 3.13 ppoe. BB TR, FHr TR type. _module  J&@lE.
Added in version 3.13.

void *PyType_GetSlot (PyTypeObject *type, int slot)

/& THEGE ABL 1 3.4 jaAe. IR BIFERETELS E R AL A BREEESE . WRES Ry NULL, WIFR s %A
i3 NULL, s %R B0 A A T IO TE S o 8 7 8 SR A5 R R S 1) 30 24 1) R RO 2

SR PyType Slot.slot BE W F slot ZHH..
Added in version 3.4.
1E 3.10 A KA PyType GetSlot () BUfER DAEZ AR, M1, BHEREINHE X

.
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PyObject *PyType_GetModule (PyTypeObject *type)

B THE ABL g 3.10 iz, iR 4l Py Type FromModuleAndSpec () BRI KIKF 45 ¢
KR PR L

WA RIRB 45 8 R, % E TypeError iR [F] NULL,

IoeR B E E g T R R 8 T FE OB B i T R CTE X B,
PyType_GetModule (Py_TYPE (self)) A g A <1k 0] 7 #] 9 45 5. Py_TYPE (self) W]
PUZHBREM—A T, PR —a 27 5L R i b X . & pycMethod
TR SR B o SUIRTE K. W S WPy Type_GetModuleByDef () T fiff A5 X Jo vk i A
PyCMethod HIEM

Added in version 3.9.

void *PyType_GetModuleState (PyTypeObject *type)

B TR ABL B 310 paAL. R REEBE A E LB LIRS X2 1
FEPyType _GetModule () LR FVEH PyModule GetsState () HREET L.

AR A KB R 25 B AR e, W E TypeError HiR[H] NULL,
AN rype A KERFBHUE DRSS NULL, WER ] NULL HASGCE 95
Added in version 3.9.

PyObject *PyType_GetModuleByDef (PyTypeObject *type, struct PyModuleDef *def)

B THiE ABL B 313 paAe. REIPTBBURET S g PyModuleDef def RIS — LR, If
AR [ AR

WERAREN, W&T| % TypeError }ik[o] NULL,

WREF IS S PyModule GetState () —EA# FHAEMFE L H¥E (W tp_init Bnb_add) &H:
s U YA ICHE M Py CMe t hod W FHRBIR AL 33 1 3 & SR BUBR HUIR S .

Added in version 3.11.

int PyUnstable_Type_AssignVersionTag (PyTypeObject *type)

XE 8T AP, ERFEIR ZTR PA S LS AR

A4 E RS — MR ASRAE
WARRBEA BRI AR B E BB BT ARZE IR (0] 1, B AR Tk B BB i A 28 Lk
[\ 0,

Added in version 3.12.

BB SR

T RN EER R T T R AR R
PyObject *PyType_FromMetaclass (PyTypeObject *metaclass, PyObject *module, PyType_Spec *spec,

PyObject *bases)
& FFasE ABL B 3.12 pake. M3 spec (B WPy _TPFLAGS HEAPTYPE) Qf#tHiR Al —A~ £ A0,
T metaclass JITAIHLE R RTINS . 24 metaclass > NULL B, TCIFIRAE B bases (553 W15 bases
Jy NULL JJRZE B Py_tp_basels] {7, W R 30).
AZFFEE tp_new (T, BRIE tp_new H NULL, (h T [ FH%, HAl pyType From* i
BAVFXHR T, B2 tp_new, TRERECATZRVILGL. XFEHICRCHET NI
Python 3.14+ H{g 1k 30§ )
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bases I R F5E R B AE A RE i 2 AR iy ol . Qnsk bases i NULL, N2k
H Py_tp_bases F§i{vi . Q0FIAZFEN R NULL, WM Py_tp_base F{ . Q0F%AE 3 [F]4A:4 NULL,
NEBTZRBLRIRAE H object,

module TR 10 R A SUITAE OB, & R — LM G0l NULL. WA
NULL, N[ZBHRS BB B A B fEZ JFilid Py Type_GetModule () RARHL. XA KHE
BEPANTIBE FRA0K ;. BB N SRR &
RS H LR FM Py Type Ready ().
R R AR SE LA M type O Bl class iRAIIIAT . XTI PR IER R B E0T
2%, WA type (HITR) MIAE PyType From* pR%L. b
o __new__ () ARAEHE LG (BXMBERHN type. _new ).
o _init__ () AATEFHFE I
e __init_subclass__ () ASTEATTEZE R,
o __set_name__ () ATEHHIRARS LI
Added in version 3.12.
PyObject *PyType_FromModuleAndSpec (PyObject *module, PyType_Spec *spec, PyObject *bases)

B fh: #egil M. B TFHE ABL A 310 A %M T PyType_FromMetaclass (NULL,
module, spec, bases),

Added in version 3.9.

TE 3.10 A e A AR B R BIONAE 52 32— A B2 AE R bases S50 4252 NULL A/ tp_doc f#{i7.
TE 3.12 WA K AR AR B 2 PRAICOIAE AT AR BN I 5 I By RS AT I i e 2. FEILZ /T, Hex
R[] type S

TR tp_new X Bvk. X REFEATERIWIIG . QIBILKRES tp_new BIFIBIREYST
JHI9F HAE Python 3. 14+ Hfi R BB A4
PyObject *PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)

BEME: #9510, BT ABL f 3.3 it ST PyType_FromMetaclass (NULL, NULL,
spec, bases),

Added in version 3.3.
T 312 WA Je A8 B 2 R BOIAE T AR B 6 5 BB B BRI W e 2k . FElbz i, H&
R type Sl
JCEM tp_new R Bok . XFTRESBONERMBIGL. QIEICKRES tp_new FRMBIEC
It HAE Python 3.14+ FRRE R FLPE LT

PyObject *PyType_FromSpec (PyType_Spec *spec)

BEME: FHay il A. B TiaE ABL Z4T PyType_FromMetaclass (NULL, NULL, spec,
NULL)

TE 3.12 WA K AR AR T % pRBCIAE AT AR BN I8 5 Py_ip_base[s] &0 rHR AL 1 FL2AH XT B 1) 70
¥, fFEZ T, HekM type 54
TERHG tp_new KWL 20 . X FTRESECRSERMIBIRA (. BIHTCHRTES tp_new MM E BT
I HAE Python 3.14+ Hff AR 4R A1
type PyType_Spec
BT RE ABL (@3 A AR ) . & L—PRBUNTT IS5 Ik .
const char *name
KIS FR, FAFRIEFEPyTypeObject . tp_name,
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int basicsize
GRS A IEEL, WIPASEAT R B 48 SE B RN E TR E Py TypeObject . tp_basicsize,
MR AE, WFEEN YLK tp basicsize,

W g, WIPAH A XA E 1z R LB BN Az ERFEZ DA, H
HPyObject_GetTypeData () RPREGHT B AR E I TR L@ NAFF84L .

TE 312 A KA T FEZ BIRAS T, P BOANRE S 08K

int itemsize

AR R/NRB A — A JCRI RN, AT AL, TR E Py TypeObject . tp_itemsize,
HEEFIEZSH tp_itemsize M.

WRAE, WEYiKkep itemsize, ¥ BALE AR/ MRGIN, e 7 i i
] 58 A% B RAR R AT AR KN NAE, XRS5 12 i & 2@ KON INAAAHE S . N T
e, HATEPAFIEN N A T PAZKK itemsize:

o BEARAARN BIHtp_itemsize),
o K Py Type Spec.basicsize KIE H, FMHERMNESREEHMN.
« KM Py Type_spec.basicsize %, R TRAXHEBEIIVLBINT .
o« 5Py TPFLAGS_ITEMS AT END JHFF.,
unsigned int £lags
RRERR, R EPyTypeObject.tp_flags.
R KL E Py_TPFLAGS_HEAPTYPE JiEbR, WPy Type FromSpecWithBases () ¢ Hahik
HE.
PyType_Slot *slots
PyType_Slot Z5HARIEEA . PARRIRREOI(E {0, NULL} REH.
ARG AL ID By 24 A ds i —K.
type PyType_Slot

& THE ABL (@48PTA R ) . 8 L—DRBUR AT I RER S5 I, A3 — B A7 ID Fl—AMH
fHEt.

int slot
47 1D,

1 A ID B XK % B B 5 W KPyTypeobject, PyNumberMethods,
PySequenceMethods, PyMappingMethods HMPyAsyncMethods W F B %4

FEIn—A~ Py WiZk. 2GR, M
e Py_tp_dealloc XEPyTypeObject.tp_dealloc
e Py_nb_add B PyNumberMethods.nb_add
e Py_sq_length ik EPySequenceMethods.sq_length
51 “offset” FEANEH Py Type Slot HHEE:
o tp_weaklistoffset (WIRFEIHM A Py_TPFLAGS_MANAGED_WEAKREF)
e tp_dictoffset (WRATEER M Py_TPFLAGS MANAGED_DICT)

e tp_vectorcall_offset & i I PyMemberDef oo
" _vectorcalloffset__ ")

N ICYERS S MANAGED JERR (80, XFT vectorcall 5 24 T % KT Python
312 IR AS), EAEPY _tp_members HI§E offset, 4% S WPyMemberDef
documentation ,

PATR 7 BUE B SR TN 5 A A T R
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e tp_vectorcall (M tp_new fll/Etp_init)
o WERFEL: tp_dict, tp_mro, tp_cache, tp_subclasses flltp_weaklist,

R -5 FiRE Py_tp bases B Py_tp_base A RERAT M.y 1 ko )2,
B Py Type FromSpecWithBases () W] bases 41,

TE 3.9 A KEAET: PyBuf ferProcs RN BERAEASZ IR APT it &

TE 3.11 fA B EASTE: YIfEbf getbuffer fllbf releasebuffer ¥HES % API FA] o
void *pfunc

GREAI U . ERZEIEN T, X2 — R R E 54T

Py_tp_doc PASMHREALI AT NULL,

8.1.2 None Y&

THYER, Python/C API HIf 30 B A JF None [Py TypeObject. T None jg&—Hf, AR5
RS (FE CIEF P == 28AF) ME® 7. HTREEREFEEA PyNone_Check () B4

PyObject *Py_None
Python None Xf%, FRG/DILFRE. AKX &AM %I BIE T immortal 4.
TE 312 fRAS K AEASTE: Py_None J&Timmortal 4.,

Py_RETURN_NONE
MR %GR Bl Py_None,

8.2 F{EMR

8.2.1 BHEIMR

By BRSO K AT B B 42 .
TE 5B, KZ % pyLong_As* APL #i2x ikl (return type)-1, XSHFILIKX I, R
M PyErr Occurred () FHPAX S .
type PyLongObject

& T2 APL (1F A REPAR 45K ) . 378 Python BEEDW R PyObject TRAL,
PyTypeObject PyLong_Type

J& T FasE ABL iIXANPyTypeObject HSEFE~ Python B34 2A . 5 Python i Wi int AH[H .
int PyLong_Check (PyObject *p)

MRS HIEPyLongObject MPyLongObject B TIM, NIR[A| True. %eK%— & REB AT N
P

int PyLong_CheckExact (PyObject *p)
WRHBHIR T PyLongobject, {AAZPyLongObject HFREUMR I FAE. BREUEZE SN
AT -

PyObject *PyLong_FromLong (long v)
BeME: #a95 A . & TRUE ABL i vaRIE—ASHPyLongObject X4, KIHFiR[E] NULL .
LH Y SE PGP A BEBOS SR, A -5 R 256 Z R ITE BEEON % . A MK
[E)fY int 1, SEERAS R RRE2 N EA X RIT I -

PyObject *PyLong_FromUnsignedLong (unsigned long v)

BwEME: #egil A . & THRE ABL 2T Cunsigned long iRIE—AHFH)PyLongObject X4,
JR ki 1] NULL

8.2. H{ENIER 121



The Python/C API, %174 3.13.0rc2

PyObject *PyLong_FromSsize_t (Py_ssize_tV)

B B9 A . BT RUE ABL i C Py_ssize t iREl—ASHiPyLongObject X4, KK
iR 7] NULL

PyObject *PyLong_FromSize_t (size_t V)

Bl #He3 A . BT HUE ABL i Csize t iR —AHPyLongObject X, KM
NULL .

PyObject *PyLong_FromLongLong (long long v)

BwEME: #eh 3 A . & THROE ABL BT C long long RE|—/NifPyLongObject, RIEHR
[f] NULL,

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)

BEME: #FHagil A . BTHE ABL T Cunsigned long long ik[—AHiHPyLongObject
X5, RIGRER A NULL,

PyObject *PyLong_FromDouble (double v)

BEME: #a9 3R . BT ABL B v VBB R ] — N H Py LongObject R4, KMk
[ NULL ,

PyObject *PyLong_FromString (const char *str, char **pend, int base)

BEME: #ayil . BT iE ABL MR sor PAFEREIR B — A Hi Py LongObject , EXFARHE base
TRE MO, BURAER MR [B] NULL. #1158 pend A28 NULL, WIFERZNIS *pend K1) str
HOR R T H BE IR 9 1) 56— N JCIR AL BRI P AT o W base 2y O, W sor KT integers 7 SOR AR
B FEMIE LT, AEF T RIBAZIT KA F 251 % ValueError, QISR base A% 0, WLAZAE 2 Fl
36, WIERXPIAME. JFSRAIR R I 2% DA B B BRI AT 2 i AR 2 8] 1) R o e B 2wk
RBA RS B str FRRS MR B2 2 ) ANPA NULL 455, WIXF5] % ValueError,

Z W

Python J5{% int .to_bytes () fl int.from_bytes () HlFPyLongObject F|/MNFFiEiH
ZIEPA 256 N EHGATRAR . VR AMER Pyobject_callMethod () M CTMEA].

PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)
Bl #ag7l M. REFRFH u Y Unicode 7 51§45 Python HE%1H
Added in version 3.3.

PyObject *PyLong_FromVoidPtr (void *p)

B F a9 5| A . BT RE ABL RSN p A Python 384, n] DA i Py Long AsvoidPtr ()
R [l FEETE

PyObject *PyLong_FromNativeBytes (const void *buffer, size_t n_bytes, int flags)
P EAE buffer F13k n_bytes FIRERREN— D MY ARS8, BT EA1E 4 Python B4,

flags 5% XfPyLong AsNativeBytes () WMIE. & A -1 $3E#E CPython 4 1% i Bir F /Y J7 A=
SRR A T A RS B, 5 A Py_ASNATIVEBYTES_UNSIGNED_BUFFER ¥/~ 51
M PyLong FromUnsignedNativeBytes () GRS ,ﬂé1ﬂﬁ,ﬁ)ﬁ%4%%ﬁgmg‘o

Added in version 3.13.
PyObject *PyLong_FromUnsignedNativeBytes (const void *buffer, size_t n_bytes, int flags)
FHLEAE buffer FF3k n_bytes WPHERSEN— N TAF54, BT EAIE—1 Python B4,

flags 541X pyLong AsNativeBytes () IMIFE. & A -1 KFpd CPython F i3 i T i ) A= By
FEHRHBE A RAF S AL, HALBRIF D20 -

Added in version 3.13.
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long PyLong_AsLong (PyObject *obj)
& T 1aE ABL 3R] obj ) C long FmiEa. MR obj AigPyLongObject WSLH, & Jeif HIH:
__index__ () ik (WRAFAE) FHACHPyLongObject.

W2 obj WMEEEE T Long RBUEIEREIN £ 5% OverflowError,
HAER ] -1 . M PyErr_Occurred () $&H AR,
TE 3.8 JUA S AEASH: AR AT RERFRE ] __index_ ().
T 3.10 HUAS B AR T SRR BRI __int__ ()
int PyLong_AsInt (PyObject *obj)

& FRUE ABL B 313 pae. KT PyLong _AsLong (), FEWEERAHE—A C int MiAZ C
long,

Added in version 3.13.

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)
& T AE5E ABL &[] obj i) C long FR B . WIR obj AN@PyLongObject RYSEH, W 5if il H:
__index__ () Jr¥k (WERAFTE) HHEE N PyLongobject,

W obj E KT LONG_MAX B{/NF LONG_MIN, NS *overflow 43 5E M 1 8¢ -1, Fax[H -1;
TN, B Foverflow B R 0o AN A HAth S8 W H FRAE Foverflow E2h 0 FFk[A] -1

HAER ] -1 . M PyErr Occurred () $&H ARG,

TE 3.8 JA S AEASH: AR ATRERFE] __index_ ().

e 3.10 A KA T R LR AP __int__ ()
long long PyLong_AsLongLong (PyObject *obj)

% T FaE ABL 3R [H] obj 1) C long long FRIER . IR obj A& PyLongObject HISEHI, W2t
WHH _ index_ () A (WHRAGHE) HHEEH A PyLongObject,

R obj {HHEH) 1long long WHUETE RNk OverflowError,
HARNRIE -1 o M PyErr_Occurred () i BAR M,
TE 3.8 A S AEASH: AR ATRERFRE __index_ ().
e 310 A K AAL T R LR ARG __int_ ()
long long PyLong_AsLongLongAndOverflow (PyObject *obj, int *overflow)

& T Ha52 ABL 1&[0] obj 1) C long long FRFEX . AR obj AN gPyLongObject WISEHY, ML
WHH __index_ () A (WRAGHE) HHEEH A PyLongObject,

R obj HI{E KT LLONG_MAX BY/NT LLONG_MIN, NI&HE *overflow 4y M8 M 1 8% -1, iz [H
-1; T, K Foverflow B 0. UNHRE K AR HA S8 W38 AR *overflow E A 0 If& 0] -1,

HAEENERIE] -1 o Gi§PyEre_Occurred () BRI,
Added in version 3.2.

1 3.8 WA K AEAETE: WUERATRERHEN] __index_ ().

TE 310 A KA AR T BB ECR R PRGN __int_ ().

Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
& T HaE ABL &[] pylong [ CifiH Py_ssize_t JB. pylong hJfi/@PyLongObject H5EH.

PR pylong HEREH TPy _ssize_t [AHEETERN£5]| % OverflowError,
HAENLRE] -1 o HHPyErr_Occurred () #th BRI,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
& T FaiE ABL &[0 pylong i) C unsigned long FRER. pylong WeilliEPyLongoObject HISEH.,

W pylong HI{EABH T unsigned long WEYETEE N 45|k OverflowError,
AR M (unsigned long) -1, HFIHPyErr_Occurred () PERIEMARE.
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size_t PyLong_AsSize_t (PyObject *pylong)

% F i ABL iR 0] pylong 1) C 15 size_t B, pylong Whiilj&PyLongObject 5L,
ﬁ[l%pylong E"Jﬁﬁtﬂ? size_t E’\Jﬁlﬁﬁil@ﬁ'ﬂ%ﬁlﬁ OverflowError,
HASET R (size_t) -1, MM PyErr Occurred () HEi AR,

unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)

& T F45E ABL iR [H] pylong ) C unsigned long long FE/RER. pylong Wil /& PyLongObject
A SEA3

W pylong F{EAB Y unsigned long long BUETERENIST| % OverflowError,
HEERHR ] (unsigned long long) -1, HAIfPyErr Occurred () FERER I,
TE 3.1 A K AR TE: PUAE pylong N{H& % OverflowError, MAE TypeError,

unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)

J& T Fa5E ABL & [9] obj ) Cunsigned long FERER. WIH obj Ni&PyLongObject SEHF], M
SOEAMI __index__ () ¥k (WRAETE) KHEHRAPyLongObject.,

WR obj M{EMEE T unsigned long MHUEERE, MIRENZEXT ULONG_MAX + 1 REEHIREL.
AR (unsigned long) -1, Rl PyErr_Occurred () PEH|HEAKFIE,

TE 3.8 JUA B AR WA AR index_ ().

AE 310 A KA AZ T RN __int O

unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)

J& FFasE ABL iR[H] obj B Cunsigned long long FE/RERX . UNHE obj NEPyLongObject Hj
LB, M __index () ¥k (WERAE) HHHAR A PyLongObject,

s obj BMEHH T unsigned long long FIBUEIER, WR[FZ{EXT ULLONG_MAX + 1 KA
HIAREL

HEERHRE] (unsigned long long) -1, M PyErr_Occurred () FEH|E AR b H,
TE 3.8 A KA AS T WA ATBERHEH __index_ ().
TE 3.10 JRA L AEART: JLBRERF AR __int__ ()

double PyLong_AsDouble (PyObject *pylong)

& T Fa5E ABL 1R [\] pylong 1) C double FRERK . pylong Va2 PyLongObject HISEH] .
sk pylong BI{EHEE T double FYHUEVERIN 5] % OverflowError,
HAEEERE] -1.0 , EHFMMHPyErr_Occurred () FEHIEARN &,

void *PyLong_AsVoidPtr (PyObject *pylong)

J& T ABL $§—> Python 254 pylong %4528 C void ¥8%t. IR pylong Toykweids, WIXF51 %
OverflowError, X 22N TIRIEREIPyLong FromvoidPtr () B @ MME 4 —4 0 F I
void #54t

AR NULL, R PyErr Occurred () BEAIEART

Py_ssize_t PyLong_AsNativeBytes (PyObject *pylong, void *buffer, Py_ssize_t n_bytes, int flags)

+F Python BEEUAE pylong ¥5 VIF|—K/NH n_bytes W5 buffer o flags WA -1 PAIHAT R
IF C il Ry, a2 H R SO BRI I HAT A

YR AR R ] -1 HARE AR . WER pylong ToFA iR — 84, U5 pylong fy
FUE I Hi%E T Py_ASNATIVEBYTES_REJECT NEGATIVE FEARHLTTAEH I FHE I .
TEHAMAEOL T, SRR AR T B EoE . iRz g/ N T T n_bytes, WIXF35 D1#EA
fl. SZvhIXI) n_bytes ¥ E A B RIVZE M KK AS(HIE T .

WIRR BME KT n_bytes, RN MIZIERIROI TGS AR T REZ HIEUNL, 10 = (3 F%
2. X 5T C XA [A) R 5 T S AT AH DT

124
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ik
i AP AR WRREMER T n_bytes, il (95T -

Zix R4 m 0,
(BB 2 AN M e Il
FHEE R

g
int32_t value;

if (bytes < 0) {
/K. HE AT AKEBHW Python ¥ .
return NULL;

I3

else if (bytes <= (Py_ssize_t)sizeof (value)) {
/)R

I3

else {

/) K EBY, B 'value' AT R EH
// pylong W I 4 L 3 4 .

}

Py_ssize_t bytes = PyLong_AsNativeBytes (pylong, &value, sizeof (value),

-1);

FEBALAL G n_bytes FFiR [l —A RIEEAIZAER Z M XK/ XA REQ R T BT HARF IETH 2R

i, EWASETEE. W n_bytes=0, W) buffer 7] fE>~ NULL.

ik
K n_bytes=0 145 M BB 2 R (LT R LR O 1 B A A 5 X

BRI AR/ NARAI 528 Python {8, AT DAY FH MCER B - 1 58 e IRV, SRS IHFTE:
N
(/1 wEamEES b 50,
Py_ssize_t expected = PyLong_AsNativeBytes (pylong, NULL, 0, -1);
if (expected < 0) {
// K. Python ERER%, HARETEHE
return NULL;
}
assert (expected != 0); // R API X, FHEAH 0
uint8_t *bignum = malloc (expected) ;
if (!bignum) {
PyErr_SetString (PyExc_MemoryError, "bignum malloc failed.");
return NULL;
}
/R A KB EANE
Py_ssize_t bytes = PyLong_AsNativeBytes (pylong, bignum, expected, -1);
if (bytes < 0) { // BREFH
free (bignum) ;
return NULL;
}
else if (bytes > expected) { // X ME WL N Z X 4
PyErr_SetString (PyExc_RuntimeError,
"Unexpected bignum truncation after a size check.");
free (bignum) ;
return NULL;
}
// ER B E KT E R
// ... {EH bignum ...
free (bignum) ;
.
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flags F[PAJ2 -1 (Py_ASNATIVEBYTES_DEFAULTS) KNkl C sl R AMAT ., B2
NRPHAMBAR AL A R -1 ARE S HABEARAL A .

HEl, -1 %N Py_ASNATIVEBYTES_NATIVE_ENDIAN | Py ASNATIVEBYTES_UNSIGNED_BUFFER.

FRAEAL (=]
-1

Py ASNATIVEBYTES_DEFAULTS

0
Py ASNATIVEBYTES_BIG_ENDIAN

1
Py ASNATIVEBYTES_LITTLE_ENDIAN

3
Py ASNATIVEBYTES_NATIVE_ENDIAN

4
Py ASNATIVEBYTES_UNSIGNED_BUFFER

8
Py ASNATIVEBYTES_REJECT_ NEGATIVE

16

Py ASNATIVEBYTES_ALLOW_ INDEX

8% Py_ASNATIVEBYTES_NATIVE_ENDIAN Rq-7 So AL Al 7 ilEhR . 1% A 2 BEOREE A T I5%E
WZISO

TEERNIE LT, R K 2B R oh KDAVEFERFS 00, BIANTER S n_bytes=1 i 128 i, %K%K
PR Wl 2 (B R IPE) DA — D BEFFZ 0.

WHIEE T Py_ASNATIVEBYTES_UNSIGNED_BUFFER, FHEiTHE K/ ZIEB(EAFS . i,
R RVPRF 128 A — AR B oh X . Q2R H ARG ol X B J5 SR 4 VR A5 60, T —A~ R4
BE T RES 78 A . TR RS 2 S U E R A B XX A oL, B S sR A ERT
S AS ]

$& % Py_ASNATIVEBYTES_REJECT_NEGATIVE ¥ 5324 pylong N ER X E — R, W
KA WENR, RERDHEBBREN DTS AN S ETE N AE, TR RiEeE T
Py_ASNATIVEBYTES_UNSIGNED_BUFFER,

W5 E T Py_ASNATIVEBYTES_ALLOW_INDEX # H % A — AR B HE, W& Jeif H H
__index__ () J{k. iXFHEFE Python AT H Aoz HAMLRE , 7RG 00 R & el s
HABTEAERE SR 24 flags A -1 B, WPRBE S, 1 AEBEUERF 25| & TypeError,

ik

NS RN flags (-1 BT REJECT _NEGATIVE (/) UNSIGNED_BUFFER), W%}~ Python ¥%j
AT BRI A BEAME T AN 23 o AN, 255 F1 -1 F AT —A> BEET SR nh O i B A TR LR
fio X 5HLAYY) C s filFE T AH TR .

Added in version 3.13.

PyObject *PyLong_GetInfo (void)

J& FHUE ABL I, Rk [ul—A~ R named wple, E4RAFE A K Python Wl RN IE XY F
B WS sys.int_info T#XT 7B L.
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LA, KR NULL HE3 s — A 5.
Added in version 3.1.

int PyUnstable_Long_ IsCompact (const PyLongObject *op)

R A8 APL. B AFER AR PAZE SN

W2 op EFEBAMRE 1, FFRE 0,

R A EEE AT AN B R o X T R AR
ffi FlPyUnstable_Long CompactValue (); X+ H Al {H W) B B HPyLong As* R # B
#PyLong_AsNativeBytes ().

BEIFUSEERS TR 22 BT P A2 nT AZ IS o
HAAAWREE 2P0 R B TR T S BN I T RE A A i
Py_ssize_t PyUnstable_Long_CompactValue (const PyLongObject *op)

X2 RAEE APL, ERFER ZATR AL &3 .

TSR op NEERR, WPyUnstable Long_TsCompact () FFifisEr), WHREEHIE .
FEHABEO R, R EE AR E LAY

8.2.2 /RIMR

7t Python sfi RV BRI TR . HAAMAIRIE, Py_False fipy_True. WL, IEHH
QIR BRI REAE I TA/RME. Ak, THRENE T

PyTypeObject PyBool_Type

& FHE ABL X ANPyTypeObject BB F— Python #i/RZEHY; B 5 Python JZ A1) bool
SEFAE AT 52

int PyBool_Check (PyObject *0)

R o AR PyBool Type WHREI (. MA@ 2 MEHAAT.
PyObject *Py_False

Python False X4 . A REALMIVEI HIETimmortal X4

TE 312 [RAR K AARTE: Py False J@Timmortal 374,
PyObject *Py_True

Python True X4, A GIA LA I EH HLIE T immortal X4

FE 312 fRAR K AEASH: Py True J&T-immortal T4,
Py_RETURN_FALSE

M—AEFOR A Py _False,
Py_RETURN_TRUE

MR Bl Py_True,
PyObject *PyBool_FromLong (long v)

BEME: #Ha951 8. BT RUE ABL R Py_True H{Py_False, HFHUIRT v HEHEHE.
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8.2.3 FRMMK

type PyFloatObject
XANPyObject HFRBEE—> Python ¥ i 4.
PyTypeObject PyFloat_Type

2 FFE ABL XANPyTypeobject SLAIZ Python % iz AY . X 5 Python ZTHIHY float & [H]
A
(O

int PyFloat_Check (PyObject *p)
WREWMSHIE A PyFloatObject B PyFloatobject [ TRAMLR I EAL. BREUE R
ST .

int PyFloat_CheckExact (PyObject *p)
WRERSHE—~PyFloatObject [HARPyFloatObject W) TIRMUMR B EfE. 1 eK KR
e W .

PyObject *PyFloat_FromString (PyObject *str)

BEME: FHeyil A, BT RGE ABL ARIEFAFE sir (EAIE—APyFloatObject, SR [H]
NULL,

PyObject *PyFloat_FromDouble (double v)
REME: #e7l A . BT RUE ABL il v Q)@ — 1 PyFloatobject X4, KM NULL,
double PyFloat_AsDouble (PyObject *pyfloat)
& T HasE ABL R I[A] pyfloat )N %51 C double KINTEH. MR pyfloar A2 —A> Python i i
B EREA __float () Jrvk, W& SGTE BLJ7 Y& KK pyfloar %45 0 i i B 2R
__float__ () A& XMAFFELIRE __index_ (). MWHEFERMERFRE -1.0, BT AH
W4 PyErr_Occurred () KA.
e 3.8 MUA KRS T QR ATRERFE ] __index ().
double PyFloat_AS_DOUBLE (PyObject *pyfloat)
& [H] pyfloat 1) C double FIRIE, (HAM T IRK o
PyObject *PyFloat_GetInfo (void)
Bl #Hag5l . BT RE ABL IR [E— structseq S, HA AL ST K float HHE . B/ MEAN
RRERER. Bk float .h l— MR
double PyFloat_GetMax ()
& T HiE ABL & [H] C double JEA IR TR A BRI 4 DBL_MAX .
double PyFloat_GetMin ()
& F A ABL i&[H] C double JEX M/ NEMALIERF: 5% DBL_MIN .

TaSHaR

TSR B Bt T SL T 5 1 R0 2R P BB N 75 Ef o Pack BiIREARYE C double
A, T Unpack BIREAREIZARAY 7 A5 R /L C double, J528 (2, 4 or 8) $EH] T 1783 Y 7 F7 4L

TEH 2 () IEEE 754 A% 3C0-- 6 ok 2o s Hod il 5 DL U GoR SE Bl . FEHAIP- 5 B, 2 5l
IEEE 754 binary16 2k REA% AR, 4 5= 95#%5X (32 £i7) 55 IEEE 754 binary32 SURSRERSCHHI], 107 8 577
#2005 TEEE 754 XURS BE#S 20 [A], A ad INF AT NaN (15 G /78X BRI A58 Eaab e, it
P60 % TIEEE INF 5 NaN (57 1y TR &5 5

FEEA H IEEE 754 Fr SCRp g B hs B, BCERShaETE IR IEEE “F & £, A2 I i EARBERET 1
A HARRGEE, SO/ R AR IBEE F-G E, WA A R EARE B (. XA O T K24
WA R AR (TE%) .

Added in version 3.11.
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TREH

FIEBIREEA 2,4 8 AFTT, MpIFlf. le &4 int 50, QRIRAEZ AT R/ N e A% 28 (GEEL
A IR, LT p+1, p+3 B p+6 p+7) M AR, WSRARAE A S A% 28 (FEEGH o e B
T, T p) W /. PY_BIG_ENDIAN # A #H T A AN T Eimp ey %+ 1, 7
/NS AL PRES B SET 0,

R EME: AER—UIEFEN 0, QRN -1 OF&RE— 15, &KAHEN OverflowError),
1e4F IEEE -5 _EAFAEm A [
o Q2R x 2y NaN 57055 KRB A TR ok 8 i
o —0.0 HI+0. 0 KF A A 1 T HR
int PyFloat_Pack2 (double x, unsigned char *p, int le)
¥4 C double ]34 IEEE 754 binary16 k5 &= .
int PyFloat_Pack4 (double x, unsigned char *p, int le)
- C double ]34 IEEE 754 binary32 BAAE RS .

int PyFloat_Pack8 (double x, unsigned char *p, int le)
¥ C double 494 IEEE 754 binary64 XUk5 EEA& = .

REE

fRAPIFE S BEEL 2, 4 5k 8 7T, M p IFlf. le &—A> int S8, WERFATH /N A& 8 GEEGRIT]
ARG, 02T p+1, p+3 B p+6 Fl p+7) W HAERAE, a0 R K eas X GEEEE A e mim, 47
T p) WIHR A2, PY_BIG_ENDIAN ¥ &0 g T HAHLG Y 78 K r b dide BT 1, FE/ N
AhFRER ST 0,

R [EME: B 51 double, H45R), REME N -1.0 HPyErr Occurred() NEH GFHSHE—ITR%
., ‘B Kn[fEl OverflowError),

WY RPAEAE TERE V- LI HOMHEA R 3R NaN U7 KI5 e
double PyFloat_Unpack2 (const unsigned char *p, int le)

¥ IEEE 754 binary16 245 5% 20618 C double.
double PyFloat_Unpack4 (const unsigned char *p, int le)

¥ IEEE 754 binary32 Bl JE % 20fE 18 C double.

double PyFloat_Unpack8 (const unsigned char *p, int le)
¢ IEEE 754 binary64 XU FE#% 2 fif 24 C double,

8.2.4 FHMR

M C APLE, Python (S HO0T G bl PN AR/ 5L BE - — 24 Python A7 (/i1 (1) Python XF5%, 734
e — MR IR R B/ C Z5M 4. APL 2L T s AL B
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RREHY C &k

i BRI X G R IV E I S RO A SRR I R R B, AR AL “E” ARSI iR It
FUISE ] T #A APL,

type Py_complex

Xt T+ Python RO G {EAR 7 (1 C S5, AR T Ak BRASCHE R 2 1) e RGO %28 2 A &4
AV SRR I 14 i A B 4 (L

double real

double imag

HLEE Y SR

typedef struct {
double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)
R EIPHAZ LA, ] CRABPy complex KiK.
Py_complex _Py_c_dif£ (Py_complex left, Py_complex right)
REIPA RN 2, H CRABPy complex KiK.
Py_complex _Py_c_neg (Py_complex num)
AR [ SR num WTE, ) C Py_complex KR,
Py_complex _Py_c_prod (Py_complex left, Py_complex right)
REIPA LR, B CERBpy complex F£n.
Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)
BB LR, H CRABPy _complex IR,
AR divisor 475, MIHEJ5 4R B 2 IF-Kf errno #¢24 EDOM.
Py_complex _Py_c_pow (Py_complex num, Py_complex exp)
& [0] num () exp R, ) C HHpy complex R,
W num fy75 B exp A2 IESEEL, ML 858 BRI errno i EDOM,

REHE Python 5

type PyComplexObject
XA CEApyobject BTIAMAFK—1> Python ZHXFR

PyTypeObject PyComplex_Type
B T HE ABL e ME TPy Typeobject K3 Python ZECRM S, 7 Python JZTH Y2
complex Jg[i]— X4,

int PyComplex_Check (PyObject *p)
WRERSHR A PyComplexObject HFH PyComplexObject W T-IMMIR B EAH . HpK%K
B2 WINIAT

int PyComplex_CheckExact (PyObject *p)
IREMSER I PyComplexObject {HAZPyComplexObject I FRBMNGR M EfEH. LK
B 2 T

PyObject *PyComplex_FromCComplex (Py_complex v)

Bl #rag51 . RE—A C Py_complex {HH 2 Python ZHOM G . 24 K A A IRINKFIR W] NULL
FFRE— .
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PyObject *PyComplex_FromDoubles (double real, double imag)

BEME: #FHh5 8. BT L ABL MR real Fl imag iR |8l — AN Fi PyComplexObject X4, Y%
AR IRAPRF R ] NULL i B — 5

double PyComplex_RealAsDouble (PyObject *op)
& THasE ABL DA C KA double iR op M5,

W op Aig—A> Python HHN G HA __complex_ () ik, WEIGRMZL X op ik
°Jy Python ZH%4:. R A E L _ complex_ () NPRFEIEENIHH PyFloat_AsDouble () FHik
EINERAE N

MRS, B ERRRIE -1, 0 i E AT, B AE N Y PyEre Occurred () ki
AR,

T 313 AR A AR QIRTTRERF ] __complex_ ().
double PyComplex_ImagAsDouble (PyObject *op)
& F R ABL DA C 282 double iR [0 op [ R

R op ANig—A> Python S BN S H 2 HA _Complex ) FrE, W Fei] iz R/ op il
A Python ZH06 5%, R KE N __complex_ D_"J«HIE] jgﬂ)ﬂPyFloat AsDouble () HAE
IR 0.0,

ARG, SRR -1 .0 IR EN R, B EEN L PyErr_Occurred () Rk
B

TE 3.13 WA R AL T QISR FTRERHE] __complex ().
Py_complex PyComplex_AsCComplex (PyObject *op)
RIEE op 1) C K pPy_complex {H,

WA op ASJE2—A> Python EHCI R HEHA _ complex_ () Fik, WSEHAZ TR op
{24 Python E%ﬁm‘%&o WK E XL __complex_ () WIRFHERE _ float_ (). @R FE X
_ float__ () MPFREER _ index_ ().

EPNIGIS Jﬂﬁﬁ{iﬁl_lﬁlljy_complex Hrpreal Jy -1.0 HFE—DRHE, BIITAE W 24
M PyErr Occurred () KK sEiR.

TE 3.8 A S LS AR ATRERFE __index_ ().

3 FFIINSRR

FEAR G — B AEAE BT — T e 4595744 Python 155 A IR E R PSR &

8.3.1 bytes &

XL R A AT — P T B SR AN T — AR R B SRR 251 % TypeError,
type PyBytesObject
XFhPyobject HFREFEIR—> Python "FI5XIR .
PyTypeObject PyBytes_Type
B T HUE ABL PyTypeObject SEBIALEE—> Python Ty, ¥ Python JZIHI'E 5 bytes jEAl]
[FIAIXT 42 .
int PyBytes_Check (PyObject *0)
HWERXFZ 0 22— bytes XWfREF bytes AU FRAFSLHINLR FI EAE . SR L2 2 MEHIT
int PyBytes_CheckExact (PyObject *0)

AERXFR 0 42— bytes WG AHAIZ bytes JEAUAY 1A AY S W& 0] B . 1k ek KR 2@ 2 TR
17
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PyObject *PyBytes_FromString (const char *v)

BEE: #rey5l A . BT ABL EIENR Bl —ASPAFARFER v B RIA M ER FT Bt g, Rl
AR M NULL. JEZ: v AAH NULL; EASHRE.

PyObject *PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
Bl #rag5I R . BT RUE ABL RN B —APAFAFE v B RIAS S E A BEN len B Ef
R, RO NULL, Q2R v o NULL, RIS T e R A N2

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

BeE: #a95 A . BT RS ABL #5524 Cprintf () KKK format FAFERAIMT AR ORI S AL,
IR Python T X LAY K/INFIR B SR LA ARSI T H X 5. n] 2SRRI S b /i
Y9y C KB HAb G5 format 747 AR SRR BL. FRVFBE R SA% P AF e

| &R FR | ER | ER |

%% & A FE P FhF

$c int —NFN, WFRRA—A CIHE A

%d int FHM4T printf ("sd").!

su unsigned int M24T print £ ("su").!

$1d KER YT print £ ("%1d").!

$1lu unsigned long | #24F printf ("s1u").!

$zd Py_ssize_t | #H¥%4T printf ("%zd").!

$zu size_t MM T printf ("$zu").!

%1 int MYT printf("sim).!

%% int MY T printf ("sx").!

$s const char* PA null 2 [FAFHY C 24557504 .

$p const void* —A C 5 TS EERI R RIER .. BASNT printf ("sp") H
ESMARAFEEE 0x 73k, RMERE V-6 L print £ Bt 211
Ao

Jﬁzg‘i%UE’J*%E%??@%%@%%%EQ?%%E‘J,ﬁ\%ﬁfﬁ WA B GER N R, HEFIAZ R
WIS

PyObject *PyBytes_FromFormatV (const char *format, va_list vargs)
BeMh: #ey3l A . BT RUE ABL HPyBytes_FromFormat () Se&MIA, Bk T EREM TS
PyObject *PyBytes_FromObject (PyObject *0)
REME: #eg7l A . & T RUE ABL IR FATRIR LG KRR *o*.
Py_ssize_t PyBytes_Size (PyObject *0)
B T HUE ABL R FATXG *o* g
Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
KT ryBytes_size (), (HRANHHTAN .
char *PyBytes_AsString (PyObject *0)

& FRE ABL RIEIXTEY. o BN F8ET . IG5 T8 10 o IR P X, Hpf{ len(o) + 1
M. ZFRRE - NFHERNE, NEREAELMESFEA . B v A E
ko, BIERNIHH PyBytes_FromStringAndSize (NULL, size) BJENZW%. BAH
P B 2R o AR R —D TR, MpyBytes AsString () KR NULL H-5] %
TypeError,

char *PyBytes_AS_STRING (PyObject *string)
KT pyBytes_Asstring (), {HRANHH RN .
int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
J& T FesE ABL Sl i % A2 5 buffer I length 1R [FIXFER obj AZSEAFE WEERINES . BIIRIE] 0,
PRPTRBOAAE (d, u, 1d, Lo, zd, zu, i, x): SEYHDREERE, O BEARE A RN .
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AR length i NULL, FATHX RN SR AR S FTT; DR E, WixRECRE -1 5] %
ValueError,

R IR ] obj I NTEM, EMRBES MM ZE T ORBAE length 2470 ) o ZEIEAT]
AR sk, BIERWI#E ] PyBytes_FromStringAndSize (NULL, size) AJ#HZN
Lo EATHPHEE L. Q2R obj IRANR—NFATEHEXNER, WPryBytes AsStringAndSize ()
¥R H] -1 H5| & TypeError,

TE 3.5 WA K AASHE: VAR, 247735 FRo g bt B A 25 515551 & TypeError,

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)

& T hosE ABL AL *bytes HATHGEI A FIrRIR , HA L E SN E] bytes 1 newpart (INZE; W HI#
SEERAHBTIOBI . A byves I3 PRI . WSTEIERIRETRIS, A bytes 10IHS | 0515
57 H. *bytes (YA NULL; JFAF B EE M 5245 -

void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
& T HaGE ABL AE *bytes A — AR FITHRX R, H A &3NS bytes (1) newpart FJN%S . 1L
HASKFREIIRS newpart Wystrong reference (RIEISILT [ FHTIED -

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)
WAL FATER RS RGN newsize R R FATHRRIPTEE . ARAT AREE 4 1F 2 Q)8 — B 1y
XTI AR IHXT S, (HEE AL BA—ANIAF R HIEE R value (‘B W] ABES
Ay AR HIN I, *bytes FAFRRAE R/NG I F AT ERXT R IR IE] 05 *bytes )
Motk w] e S HA AMEA ] . QPR EH TR I, WIGLT *bytes B JEUIR T 1T ER X SR BOREIL,  *bytes
¥EgEik ok NULL, [A}i%E MemoryError, SR)GiR[E -1,

8.3.2 FHMAMR

type PyByteArrayObject
XANPyObject HFRAFEIR—> Python “FHr 44 .
PyTypeObject PyByteArray_ Type

J& T §45E ABL Python bytearray Z5FI3/8h Py TypeOb ject LM ; iX-5 Python 2 1H 1 bytearray
AR RIS

KEEE

M

int PyByteArray_Check (PyObject *0)
WA G 0 J&—> bytearray X 52 ol bytearray 2L )1 S MR [0 ELAE . MR AR 22
AT

int PyByteArray_CheckExact (PyObject *0)

WERXFG 0 J&—A bytearray X R {H A J2 bytearray SR I B LB MR [0 FAH . BERREILE,
RS o

o
=

Jiin
Dl

E# API R%

PyObject *PyByteArray_FromObject (PyObject *0)

BEME: #A95I R . BT RUE ABL ARSEAEMTSEIL T 220 X050 BN AR o, aR [l — N0 5 B A
X5

On failure, return NULL with an exception set.

PyObject *PyByteArray FromStringAndSize (const char *string, Py_ssize_f len)
BEME: #a95| A . B TFaE ABIL Create a new bytearray object from string and its length, len.

On failure, return NULL with an exception set.
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PyObject *PyByteArray Concat (PyObject *a, PyObject *b)
B #eg a7l A BT EE ABL BEEETATEEN a T b HR WA SR B T R
On failure, return NULL with an exception set.

Py_ssize_t PyByteArray_Size (PyObject *bytearray)
& T AEE ABL fER# NULL 45551k 0] bytearray ()R] .

char *PyByteArray_AsString (PyObject *bytearray)

B TRUE ABL FERGHL NULL $58HFiR 01K bytearray 3R B —ASFAFEAL . 3R [l ARG R 2 BRI
— RSN 2T

int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)
& T 1EE ABL Xf bytearray {4 NFRG XY R/ NN len..

Mt

X ERAR L AR RE . BT AR
char *PyByteArray_AS_STRING (PyObject *bytearray)
KT PyByteArray AsString (), fHEAHHEGRIGH .
Py_ssize_t PyByteArray_ GET_SIZE (PyObject *bytearray)
RUUT PyByteArray Size (), {HRANHHERALI

8.3.3 Unicode & f14x iRt 28
Unicode J{&
[ M python3.3 tisZBL T PEP 393 DA%, Unicode X478 il il & Fh 3R B3, DMEAEARIE IR0

[F] IS AL PR 5E RE T [ 1 Unicode “74F o X1 B U mU#R IR T 128 256 B 65536 I FAFHR , A —LUhpkiy
oL I, AR AR T 1114112 (X2 5884 Unicode i ) .

UTF-8 Zn R B H A7 Unicode X5

ik

Py_UNICODE F/REFE Python 3.12 R4 5 I ) APL —EHALER T, 2EF PEP 623 AR HE 25
B

JBh O

Unicode %Y

PAF 2 3 F Python ' Unicode SZFL 1) A% Unicode X4 237 :

type Py_UCS4

type Py_UCS2

type Py_UCS1
& T HE ABL JX B8R AR ILAFS BB AW R AUE ), R R A A& 32 (2. 16 A1 8 {5
FFe UFFEALI B> Unicode FAFIN, i Py_UCS4,
Added in version 3.3.

type Py_UNICODE
Xjg wehar_t BRAGE X, ARG RRFEE AT RER 16 72815 32 {72841,

T 3.3 WA K AR AR FEPARTIIIRAS thr, X2 16 [73EAYA 2 32 (2R AL, kMR T AL I e 4%
E/‘JXEé ugw EZE!% nciﬁ.‘:w Unicode Hﬁzlgé/g Pythono
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Deprecated since version 3.13, will be removed in version 3.15.

type PyASCIIObject
type PyCompactUnicodeObject
type PyUnicodeObject

XK T Pyobject ) FRMHEIR T —A Python Unicode X5 . EJLFFrATE T, BATAMIZY
FAEME . PN AL B Unicode X 1) APL s ECA % 2R Bl PyOb ject ZRAMHRE .

Added in version 3.3.
PyTypeObject PyUnicode_Type
& FFaE ABL XA PyTypeObject SEHI{LFE Python Unicode 257, ‘AN str AJF4; Python AR
(EP
PATRN APL g C ZAIE SRR, T PRigeAs AL A7 i) Unicode X4R i) A H 15E40H -
int PyUnicode_Check (PyObject *obj)
WRXIS obj 42 Unicode %1425 Unicode -2 ZURY 571 W3R B FLAE . 1R E 2 2 RN HAT -
int PyUnicode_CheckExact (PyObject *obj)
WERXFR obj J&—> Unicode X5, (HAJEHEAT- AU SLHI MR B FE . MR EUR e & BT .
int PyUnicode_READY (PyObject *unicode)
R 0. I APT AU ) NAEA AR EE o
Added in version 3.3.
H 3.10 fAFE: 1 APT A Python 3.12 JERFABATEATER .
Py_ssize_t PyUnicode_GET_LENGTH (PyObject *unicode)
iR Bl AR L i B 7R 1 Unicode “FAFERACBE . unicode WM/ “HTE” 7RI Unicode X% (Ahex
RAX — )
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)
AR [l —A T B AT R RS [ el UCST, UCS2 8 UCS4 BECR A T Fm i 64T,
RMFEFR BA LS TR, WIASATR A #HPyUnicode KIND () PEHEIERAH KA
Added in version 3.3.
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND
R PyUnicode KIND () Z2HI{H.
Added in version 3.3.

FE 312 AR KA W PyUnicode_WCHAR_KIND R 1E.
int PyUnicode_KIND (PyObject *unicode)
35 [a]—~ PyUnicode 285BI # & (IL_E30), $5H I see above) that indicate how many bytes per character

this Unicode X 4 I RAFAEERE AR I FH I F 580 unicode 7510 “HIFE” F7n 1 Unicode X4
(RetdX—imH).

Added in version 3.3.

void *PyUnicode_DATA (PyObject *unicode)

B [B]—A~F8 [ JF 4G Unicode Z2nh K a3 54F . unicode WoZify “HRTE” FR/”M Unicode X[ (A&t
X4 )

Added in version 3.3.
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void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)

BHA— MR data QA PyUnicode DATA () M. MWRECR2PATIETER A, Pk
TERTEGEER RO o I8 2 17 24 20 i) A HEAR ) AR B —HEZR A kind (6] data $5%F . index 24T
RG] (A O FFUR) T value 215 A% B HTRD E .

Added in version 3.3.
Py _UCS4 PyUnicode_READ (int kind, void *data, Py_ssize_t index)

MIRTEFEIRE data (WIE i PyUnicode DATA () #RE) HFEEE—AMDA7 . A HATH A Bk 258
Jii B

Added in version 3.3.
Py_UCS4 PyUnicode_READ_CHAR (PyObject *unicode, Py_ssize_t index)

M Unicode XF4 unicode FHL—NF4F, WAk “HIIE” FomER o SRR T L RS2 52 U0 it
PRI R RHE T PyUnicode _READ () ,

Added in version 3.3.
Py_UCS4 PyUnicode_MAX_CHAR_VALUE (PyObject *unicode)

iR B8 A BT unicode B S — N TR RO, RSBLATN “HIE” FnB. X%
P EMH AR AR A AT A Rk

Added in version 3.3.

int PyUnicode_IsIdentifier (PyObject *unicode)

B TAUE ABL MR AT H 5 IR 5 SCR R IARRAF R [E] 1, Z W identifiers /AT, A5 )i 1]
0.

1E 3.9 JUA KA A AR AT M AR WIS R A SRl Py_FatalError ().

Unicode =@t

Unicode $2{IE T V2 AR FAFRFIE . 5o w5 200 75 ] DA 15X 28 50005, X 2750 Python g B
| C %L

int Py UNICODE_ISSPACE (Py_UCS4 ch)
R ch 245 R I FAFR M 1B 0.
int Py_UNICODE_ISLOWER (Py_U/CS4 ch)
WA ch 2 A/ NEFAFRE 15 0,
int Py_UNICODE_ISUPPER (Py_UCS4 ch)
WA ch 2 AR EFAFRE 150
int Py_UNICODE_ISTITLE (Py_UCS4 ch)
WA ch 2 ML R/ NS R E 1 5 0.,
int Py UNICODE_ISLINEBREAK (Py [CS4 ch)
WA ch 25 AR TEFAFR A 1 B 0.
int Py_UNICODE_ISDECIMAL (Py_[CS4 ch)
R ch 245 R HEERIECEAF R ] 1 8 0.
int Py UNICODE_ISDIGIT (Py_UCS4 ch)
WA ch 2 HEREFAFRE] 1 5 0.
int Py_UNICODE_ISNUMERIC (Py_UCS4 ch)
HRAE ch A REEZE FAF R E 1 8K 0,
int Py UNICODE_ISALPHA (Py_UCS4 ch)
WA ch 25 FREFAFRME 1 5 0.
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int Py_ UNICODE_ISALNUM (Py_UCS4 ch)
MR ch 215 N BT RFAFIR ) 1 8 0,
int Py_ UNICODE_ISPRINTABLE (Py_UCS4 ch)
WRAE ch 2B AP AT FAFIR ] 1 5 0% AN AT BN 47 2 #5814 Unicode 7 A £5 48 4 H i X
“Jy”Other” By "Separator” [} F4F, BIAMENL 2 ASCII Z54% (0x20) HeAl P AT EJ 45 . GEERTELL
N AT A MEF AP p ERRTA M repr O BERN R LF4F. BENTFMAFREHA
sys.stdout B sys.stderr B TR T E).
K28 APL A] TP B I A 4t -
Py_UCS4 Py_UNICODE_TOLOWER (Py_UCS4 ch)
R [ AR NG T FAF che
Py_UCS4 Py_UNICODE_TOUPPER (Py_UCS4 ch)
R 4R R G I FAF cho
Py_UCS4 Py_UNICODE_TOTITLE (Py UCS4 ch)
R AR R NG BB F AT che
int Py_ UNICODE_TODECIMAL (Py UCS4 ch)
FFEAF ch #4i - ERE R GR ] . AR ITCYE AR ] -1, HRECR 25| K75
int Py_UNICODE_TODIGIT (Py_UCS4 ch)
FEFAF ch 3 Ry AN EORS A A BE Rk 0] . QSR TCYE AR ] -1, HRECR 25| K75
double Py_UNICODE_TONUMERIC (Py_UCS4 ch)
FEFAF ch it FyBORS BEVE s BGR ] QAR ToEERNGR ] -1 .00 MBRBA L5 L FH .
X 86 APT W] FH R 451 A QL -
int Py_ UNICODE_IS_SURROGATE (Py_ UCS4 ch)
Kl ch 245 ALY (0xD800 <= ch <= 0xDFFF),
int Py_UNICODE_IS_HIGH_SURROGATE (Py UCS4 ch)
Kl ch 245 MBI (0xD800 <= ch <= OxDBFF),
int Py_UNICODE_IS_LOW_SURROGATE (Py UCS4 ch)
Kl ch 255 MARAHIIN (0xDCO0 <= ch <= OxDFFF),
Py_UCS4 Py_UNICODE_JOIN_SURROGATES (Py_UCS4 high, Py _UCS4 low)

AR IR B AN Py UCS 4. high T low 43 51— AR FRIT A IF S R AR
Wi, high BYETEE A0 A [0xD800; 0xDBFF] 1M low BUETE ElM 75k [0xDC00; 0OxDFFF],

@)@ F0ifia Unicode FH&

L7 Unicode X QRIS M H AP o Jm b, X 48 APL:
PyObject *PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)
BEME: #He93 8. AIE—AH) Unicode X145 . maxchar [k n] B N4 R A S B de KA 7. £
KA, BRI B ABIFA 127, 255, 65535, 1114111 s e .
X2 FLFTY Unicode X Gt 7y ae i e R B B Y X SR T R N
Added in version 3.3.

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)

B A #oeh 3l B, LS E MW kind A @ — 4 # B9 Unicode X} % (7] BE 1 {E
“NPyUnicode_1BYTE_KIND %, BllPyUnicode_KIND () Frik [l M) o buffer W70 %5 18] it
SR N), DARETAF 1,2 80 4 FAT BN size K/NEEH .
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WA W, A buffer 1545 ¥ VU4 ML RN B, Wk buffer 2 — 4> UCS4
FHE (PyUnicode_4BYTE_KIND) HALH UCSI i [ P9 9 55 07 20 1%, T 6w 5 4k UCSI
(PyUnicode_1BYTE_KIND),

Added in version 3.3.

PyObject *PyUnicode_FromStringAndSize (const char *str, Py_ssize_t size)

B #rey 7| Ao BT RE ABL MRAEFAF N X str B 78—~ Unicode XI5 . F 544 UTF-8
SRR AR ML . o X2 DB b . R BUE T DA — 3R g, REHEERA i
e

PR A IS AL | % SystemError:
o size <0,
e str A NULL H. size>0
TE 3.12 WA KA AR B str == NULL H. size > 0 R4 AR

PyObject *PyUnicode_FromString (const char *str)

BwEME: Fe45] A BT RE ABL AR UTF-8 4 fi i) PAZS 45 R 1 74 v X str A1) ##—}~ Unicode
POE

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

B #agil A . BT HRUE ABL %> Cprintf () XUKH formar SE4AF BRIV AR BRI S4K,
115455 Python Unicode “F45 5 R/ N IR [0 2 EAS AL 747 . AR B0 I S5 i3
C 2R HMHE I formar ASCIL 25 745 5 RS 2 AR AR X 1

AT E PN BEZ A RA AT, Ha e % AL LA F4 5 -
Lovs 75, T ARCHA e .
2. Bty (i), TRt R B £ 2R

3. BUNFBOEE (k). WERARER < (B), WEFRSEEATE TS8P ah, S
AR int BB, B R GINTAE e/ N7 B SE AN AT 2 i

4. KGR (AIR), DATE ' . (%) GRS MR EREGS d. RIEER '+ (BS), WISLErks
JESTE T —SH0h Al , SSEUAN int JA BRI ERE 2 )5 -

5. KEBIMTT (Aik).

6. FEHRT,
B
EEEE |
0 HEENHCFEEEETA.

BTN (IR 45 H R 0 HERR)

PATR BB K BB AT (2, 1, 0, u, x, or X) RIS H I BRI int):

| EURRE | KA |

1 long Bf unsigned long

11 long long 8{ unsigned long long
j intmax_t B uintmax_t

z size_t 8f ssize_ t

t ptrdiff t

B PAT B4 s B v R EBITT 1 18IS BUNREUN const wehar_t*,
PR RAT TR
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o KR TR

B

fF

5 i ) T % FHF-

d, i HKEBMAFEH Arie CBEM+EHFRR.

u H K B A 8 B TeAF5 C BE TH3EHIFRR

o H 4 BE B A A 48 B TS C B\ R

x HH K BE B A 45 Bl TAFS C B TA#EHFER (NE),

X H K BE B M AT i B TAFS C B T s FRR (RE).

c int BAFRF .

s const char* B DA null HZRAFRY C 5 .
const wchar_t*

p const void* — N C g TFAERMERERX EXENHT

printf ("sp") HEXFRAFHE 0x FFLMAE RE
V& BB print £ il t4.
A PyObject* ascii () JEHMSRE.
U PyObject* — Unicode X4 .
% PyObject*, const — Unicode %74 (A] PAH NULL) Fl— P PASS{HSE R 1 C 47
char* 8 const HHMEAFE_NIES (WMRE—MESH NULL, HBEoNDES
wchar_t* R 8 ) °
S PyObject* T fPyobject_Str () HIZEE.
R PyObject* i Pyobject_Repr () HIG5H.
T PyObject* BOROROM g K AR B R E A WM
HPyType_GetFullyQualifiedName (),

#T PyObject* KT TR, L ES () BB E 4R
(B %) 53 B A o

N PyTypeObject* oW OR B OB % B R OE & K M
HPyType GetFullyQualifiedName ().

#N PyTypeObject* KT N, HAEHES () BT E B TR
[E) %) 53 B A o

ik

% AT Y T B BRI A 200 AN 2 7 . A% AT ORGSR LX) T est M msv (R
PyObject* Z#{°4 NULL) 2 F 1y 8(a wechar_t W% (WERMEH TR EGMMF 1), mxT
"SA", "SU", "$S", "SR" Ml "SV" (IR PyObject* ZHCAN NULL) MG FAFEL.

ik
5 Cprintf () AREMZE 0 BEERRIMEA SRR (d, 1, u, o, %, or X) i EM I RA R -

15 3.2 WA B AT I T M1 A MRl 1un B3,
1 3.3 WA B ST B TR " LA%, MRLLAY A "sz it (9
/—(:_E 3.4 Hﬁzliﬁﬁzﬁg iﬁnT‘X.—J‘ nggn %A", "%U", "%V", "%S", nopm E@ﬁg%n%g*@ﬁf@ij‘%o

TE 312 AR R A AR B SORPRERBOIIAT o F Xo SCRRREEEMIFT 3 A £ REEBMAF IR N T
I B4 . K EEB AT 1 BRI TR NAT s Rl v SCRERTESERERIRGRE * o SCRPISEAR

ARSI RSP AE S E > SystemError., fEZ FIAR Y ESS BT B HERFAE
B AEE DB ZER A I RFTATESM S5

TE 3.13 A S AASH: SN TR 8T, $47T, 5N Al S #N S A% SO R
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PyObject *PyUnicode_FromFormatV (const char *format, va_list vargs)
BEME: #He 5 A . BT HUE ABL S [F] T PyUnicode FromFormat () {HERHEZEHFPHANSEL.
PyObject *PyUnicode_FromObject (PyObject *obj)

BEME: #6951 A . B TR ABL Q1A WA EDRHE —> Unicode -2 B4 i 5L 0545 D1 k38t i ELSE Unicode
5. W obj B 42—~ HE5E Unicode X142 (MAEF2E3Y) , TR [B1—NB 38 811256 B /) strong

reference,
JE Unicode 8§ HT-2RAIH X 5538 TypeError,
PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)
BEME: #agsl A . BT RE ABL 5B gmiDIKIXT 4 obj fi#hi5 -k Unicode Xf 4.
bytes, bytearray FIHALT 7 &7 & KRG E W encoding R MRS FHE T 1 errors & SIS B
AbPET7EC. PR RTh NULL BIRESE O ERIAE (TSN 5% 000 25 TR .
B HAth X4, 345 Unicode %14, #P-SENE TypeError,
WA HE IR APLAFIR ] NULL. 8 F 7 2200 D208 D86 1) i [l k2 5 1
Py_ssize_t PyUnicode_GetLength (PyObject *unicode)
& T HUE ABL B 3.7 . i&[a] Unicode X Gt (7 i< .
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)

H§—A> Unicode X5 B F1FHE DB 75— DX . KA AR B P T AR AT X AE T RERY
0L LS memepy ()« AEH BRI —1 FFRH— 508, AEFCALIL TARIRI % DL 4
Added in version 3.3.

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
1 — NP E AR - R fill_char G\ unicode[start:start+length].,
AR fill _char R TPAFRRRNTAHE, B AR TAEA 1 A LRSI R AT R
R EEH AR AR, BUETER AR INRI -1 5 —
Added in version 3.3.

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)
B TRUE ABL B 3.7 AL, D PRIEG AR TAE . PR ULEL PyUnicode_New () 7.
17T Unicode “FAFHR Y. 242 A AT AR, PIHGZTFAFERARERIL =, Bt .
B R AT unicode 52754 Unicode X4, RE|REABI, HHXFRE WL aEs ()
HEIHECh—).
Added in version 3.3.

Py_UCS4 PyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)

BT HE ABL A 3.7 e, MFERFER N EAF o 1R RECRIAEEE unicode j&45 A Unicode X4 H &
FIRAGARBI, XAFTPyUnicode READ CHAR (), JGEMNESPATLAEE IRAGAE .

Added in version 3.3.
PyObject *PyUnicode_Substring (PyObject *unicode, Py_ssize_t start, Py_ssize_t end)

BEME: #e3| F. B TR ABL B 3.7 pie. 3R[H] unicode [{—ATH, MWEFRT| start (1155) 5
FAFREG| end (AMIFR) . ALFHARTS.

Added in version 3.3.
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Py_UCS4 *PyUnicode_AsUCS4 (PyObject *unicode, Py_UCS4 *buffer, Py_ssize_t buflen, int copy_null)

T ROE ABL @ 3.7 meAe. $FF4FH unicode 5 D1 3| —A~ UCS4 b X, AFE— N2 FA4F, R E
T copy_null {)ig. HETEF R[] NULL 58— (Fr51E 24 buflen /NT unicode WK FERT, FF
HE SystemError 54 ). WIIHHE ] buffer.

Added in version 3.3.

Py_UCS4 *PyUnicode_AsUCS4Copy (PyObject *unicode)

2 FRE ABL B 3.7 AL, REFAFER unicode ¥ DI B PyMem Malloc () 43FEREIHT UCS4 ZihIX,
ARG JN, R NULL 3% MemoryError. iR ALK AR S 2T
7o

Added in version 3.3.

BE REHEEN

2 F T I A AT B R R ok B AR R GERSOR
PyObject *PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t length, const char *errors)

BEE: #Hagil R, B TiE ABL B 3.7 mAe. RIS FE B FE Android F1 VxWorks | i
UTF-8, 7 H Al & E WA Y4 5018 5 K dn i 48 X R AT IR PEAR A "strict™ il
"surrogateescape" (PEP 383), I errors 2}y NULL NIRRSZS R "strict™ 45 {RANTHAE,
str WA PA— 2 AR EE FAHA W A5 i A 2524

il PyUnicode DecodeFSDefaultAndSize () DAfilesystem encoding and error handler S ffHS

FFE
L PR ZCRF 2 Python UTF-8 4585,

Z W

The Py_DecodeLocale () %

Added in version 3.3.

TE 3.7 WA R AEAZ T MR B2 surrogateescape f LIRS S Hi1E & KIigm s
3, {BXE Android Ff4b. FEZ BIRAH, Py _DecodeLocale () ¥4 T surrogateescape,
M 24 HiE 5 DI R T strict.

PyObject *PyUnicode_DecodeLocale (const char *str, const char *errors)
HBEME: FHey5 8. BT EE ABL § 3.7 AL, 22{YFPyUnicode_DecodeLocaleAndSize (),
HEf strlen () RITEFEFRERE.
Added in version 3.3.

PyObject *PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)

BEME: #Hegsl . B TEAE ABL § 3.7 A2, 4t Unicode %f 4 ¥E Android Il VxWorks |- fif
M UTE-8, FEH A& EH Y508 T K imis . R iRAHESFS "strict”
"surrogateescape" (PEP 383), I errors 5 NULL NI 45 as - {fi ] "strict" &S iRATHEE,
R[E—4~ bytes X5, unicode INATALE R A2 FAF o

il PyUnicode EncodeFSDefault () ¥FfFER4tE A filesystem encoding and error handler .
I PR R 2% Python UTE-8 453,

W

Py_EncodeLocale () FR%L.

8.3. FRAINIgR 141


https://peps.python.org/pep-0383/
https://peps.python.org/pep-0383/

The Python/C API, %174 3.13.0rc2

Added in version 3.3.

TE 3.7 A R AEAS T R B IAE 22 surrogateescape F R ACFRARI A 4 15 & DX gR i 4%
3, {BXE Android Ff4b. FEZ HIRA S, Py_EncodeLocale () ¥4 T surrogateescape,
T 24/ S IR A& =R T strict,

XHRGRIEBIER

i il filesystem encoding and error handler ¥ 9@ iSRS R %L (PEP 383 il PEP 529),

BAESEURITINE R SO 2 bR bytes, W4 H "os" FHfugy , 4 APyUnicode FSConverter ()
VRS PR AL
int PyUnicode_FSConverter (PyObject *obj, void *result)

% THaE ABL ParseTuple #5 e #%: Jafd str X4 - HIERW 2l it os.PathLike 11 --
{fiflPyUnicode_EncodeFSDefault () ¥k bytes; bytes X E o ALK . result W75 H
PyBytesObject* JHRAAEHANFAL 6 B REL

Added in version 3.1.
TE 3.6 A K AR T : 252 — A path-like object ,

BAES RN IIRLRE SO 24 RS R stre, B4R "oe Felieds, £ APyUnicode FsSDecoder () ff
HHEAR R
int PyUnicode_FSDecoder (PyObject *obj, void *result)

J& T Fa 5 ABL ParseTuple #5445 : Y bytes X4 - HIERIE 2T os.PathLike #E1[H]
BEFREL - il PyUnicode_DecodeFSDefaultAndSize () ¥5 str; str TR FEREH .
result W7k PyUnicodeOb ject * FERRAEHAN A0 H PRI .

Added in version 3.2.
TE 3.6 fRAS kA AR o - 3257 — A path-like object ,
PyObject *PyUnicode_DecodeFSDefaultAndSize (const char *str, Py_ssize_f size)
BEME: #ey 3R . & TR ABL i [l filesystem encoding and error handler SRS F4ER .
LU R O [ - =T = /T I = A s S W s S A LI B

HPyUnicode_DecodelLocaleAndSize ().,

Z W

The Py_DecodeLocale () HB%L.

TE 3.6 JUA S A T BUAERFA T ST A 2ot ik X Ao R AL T2 25
PyObject *PyUnicode_DecodeFSDefault (const char *str)

BEME: #eg5 A . BT ABL i [ filesystem encoding and error handler RS VA ZS{H 45 B T4
$o

MRFEHFRLECH, W{FEHPyUnicode_DecodeFSDefaultAndSize ().
TE 3.6 WUA K AEAR T BIAERH ] S A& 2 s Ak X Ao iR A 72 35
PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)

BEME: #9538 . BT RaE ABL i [ filesystem encoding and error handler #gh%—-7 Unicode %} 4,
SR bytes. SR bytes K4 DL &2,

WERARTE E DA HIE 5 DI A8 G AP, Wi PyUnicode_EncodeLocale ().
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W

U

Py_EncodeLocale () K%L,

Added in version 3.2.
AE 3.6 MUA K AEAR S PUAERS il F S A& 42 i Ah X Ao iR 4052 55

wchar_t }F

TE32 LR & E 3R wehar_t:

PyObject *PyUnicode_FromWideChar (const wchar_t *wstr, Py_ssize_t size)
BEME: #eh 3 A . BT R ABL IRHRZS WY size 1 wehar_t ZEpp X wstr 12— Unicode X4 .
B -1 N size Frmizk BB weslen () AR S IXEKE . KM R NULL.,

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *wstr, Py_ssize_t size)
J& T 4 5E ABL J Unicode T2 1N N E| wehar_t X wstr 11, BZ$£ D size P> wehar_t
TR (NI REAAE AR B GRTAT) o AR DAY wehar_t FAFEETE A IR ] -1,
24 wstr >k NULL B, DECAR I 35 45 R S AHAE NI T unicode INZE T RS sizeo
YRR wehar_t* PRI RERASEHE R W REAN 2. WA BT wehar_t* F4F
AT AE L R AR Y. A ILEK . 1A, ¥R wehar_t* FERFRA RS S FEMA, XT3
FAFHRAE 5 K H C eREL— e 6 FH i T

wchar_t *PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)

B T RE ABL B 3.7 paAe. Ff Unicode M RN FEFATER i FATH R B2 DA TSR R o AR
size N4 NULL, WS FArmdces (NUIREE RS TF) GAZ) *size 1. THERSH wehar_t
TR RS ST, RF-REAERZ L C e (i PR A BT . 42 size Sy NULL 5 H.

=2 S P N e 4N

wchar_t* FAFERE S B FERNRS| & ValueError,

B R ] Py Mem_New SyBLRYZEMFIX (fEH PyMem_Free () RREE ) . KAGEIRES, WHRM]
NULL I H. *size K& A E LM QR PR BLR M 25| & MemoryError.

Added in version 3.2.
JE 3.7 fRAS K A AR T YN size 5 NULL H wchar_t* FAREESSFAN LT % ValueError,

M EmEFD2E

?ython PRAL T —ZIPA C 45 DACRIEIZA T3 BE I N B A R 2 o T Ik 26 4 AR 3 W] 3 T 1) e S
i

41 APL K#R#23Z encoding Fl errors iS4, BATRA STEWNE str () FAFHRXI MG T A S5
AR FE AT .

5 encoding % 2 NULL K A EK TN Za A9 A% X RP O UTE-8. SC 4 & 4 W W Y Y4 filf
HlPyUnicode_FSConverter () K 4itd L4 . X576 N 3B [l filesystem encoding and error han-
dler,

BRI Al errors B E I HALTT AR NULL Ko H) hy g R o 2 Sy BOAAL By 0. i I B
I fRRD A A BN SR A 3y 2 strict” (&5 & ValueError).

SR AR SRR 1 o S 1 BRAHRT B A 5T 932 B RS A I 22 57 A S I SR SR
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2 B AR B RS

PATF s iz BU g it s 1 APL:
PyObject *PyUnicode_Decode (const char *str, Py_ssize_t size, const char *encoding, const char *errors)

Bl #ey il A . & TRE ABL R TGRS AT HR str 1) size 77 A~ Unicode X542
encoding I errors A5 str () WE RBP4 TE SR A& Lo B 04 4 A5 K56 )1 Python
SRR AR AR . WPR G AR S5 K T SR AR 9] NUL.L,

PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)

B Feg3l . & THE ABL 4L — Unicode %52 34545 5 AE A Python 7 He Xt 52 3% 1]
encoding Fl errors H.45 5 Unicode encode () JEH 4 TESHRIEN & Lo B0 00 g i h 4 /i
Jl Python JfEf5 g M2k A1k . WERRARISES 5| & T S8 W3R M) NULL

UTF-8 4mfiZt02%

PAF 42 UTF-8 4gfifthd sy APL:
PyObject *PyUnicode_DecodeUTF8 (const char *str, Py_ssize_t size, const char *errors)

BEE: #He93 R, BT RE ABL i f# Y UTF-8 458 A9 717 82 str FIRY size A0 Q) @ —1
Unicode X4 . UNR4ufFIDESS & T 54 Wik [F] NULL,

PyObject *PyUnicode_DecodeUTF8Stateful (const char *str, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)

B oW fE #oey 3l A, B TR ABL N R consumed A NULL, W 47 A 2K )

FPyUnicode_DecodeUTFS8 (). U consumed A~k NULL, WK B M A 5% UTF-8 &y

JPANRFABEI R B 1R . X BT RN B Y IF H C RS 0 2 1 BCRAEAETE consumed 1
PyObject *PyUnicode_AsUTF8String (PyObject *unicode)

BwEME: FHag5| R . BT ABL i} UTF-8 45 Unicode X} 42 #4551 Ay Python 75 X4
R FERAL R X R strict”, QIR SR RIS RS | & T 5 IR 8] NULL,

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)
& T FaiE ABL B 3.10 pre. & [al—4M5[H) Unicode %14 ) UTF-8 Jathi& X EIRAUFEEr, HKE gl
BRI KN (PAFATNBANL) FFEREAE size o size ZH00] DA NULL; FEBCRE LN BRI K /N2
Wififig . RIS KBRS — BN ST ONMIFERTE size ), LIS B EATAEAT T HoAth
2R
RAFRE, WE—NTE, R’ size ICH -1 (R A NULL) H% 8] NULL,

BCIZEE Unicode XS HsHy UTF-8 J ot I ELIRSEIR RIS I —E1F I 4T
WL O RS . 0042 Unicode X 0 LA R 93
HESTS

Added in version 3.3.
TE 3.7 BRA KA R ZBBIAERE const char * A& char *,
TE 3.10 AR A AR T IR IR S [ APL I ALSGR Y o
const char *PyUnicode_AsUTF8 (PyObject *unicode)
k0T PyUnicode AsUTF8AndSize (), {HANSTEMER/IME.
Added in version 3.3.
TE 3.7 A K AAS T k0| BBIAE/E const char * AN/ char *,
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UTF-32 4RfRt52s

PAF 2 UTF-32 Zfiidss APL:
PyObject *PyUnicode_DecodeUTF32 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

B A #ag 5l A, TR ABL M UTF-32 Z5 65 i) 2% i X B4 AR A size 7745 IF 3% 81 FH B /Y
Unicode X4, errors (WA K NULL) G X T EHRAAE T . BRHA N strict”,

N4 byteorder ANk NULL, fBRGERHE FH 26 52 1) 72705 e ilE A T g did:

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: big endian

WA *byteorder HE, H# ABIRMEIIANFATHFIFARIC (BOM), RIS Y1) 1% F
57 FL BOM R 2485 U B 450 Unicode F4FERd1., W *byteorder Jy -1 8 1, MF4)¥
PRC RS DU

TESERUG , *byteorder Y5TE 5 NEERIA A BB A 4 T T .

HIE byteorder Jy NULL, #RRRY S FIAHLT 4

W RIS S5 & T 579 W3R [7] NULL,

PyObject *PyUnicode_DecodeUTF32Stateful (const char *str, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)

o= fh: #H ey 31 A. B TR O ABL AN R consumed H  NULL,
T N 2 Il FPryUnicode_DecodeUTF32()., Wl H®  consumed A A  NULL,
NlPyUnicode_DecodeUTF32Stateful () ¥ NI K B M A 55 8 UTF-32 = )54 (4%
i%ﬁﬁﬁf?ﬁlﬂl%%) PR B IR X BT REAS PRSI H B D 1) =T B A consumed

PyObject *PyUnicode_AsUTF32String (PyObject *unicode)

BEE: #ag3l A . BT RE ABL R BIEA] UTF-32 ks X AL 75 FF Y Python TF5ef . 3577
ERRE R 2 DA BOM FRicdT sk o BHRALHE Dy A strict”, WIS SR RS 251 & 7 5% W3R [B] NULL,

UTF-16 45fRt52%

PA RS2 UTF-16 Zafifth#s ) APL
PyObject *PyUnicode_DecodeUTF16 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

BwEh: a9 il A . & THoE ABL M UTFE-16 25 1 2% b DX RS size AN7715 I 3% [0 AH B 1
Unicode X142, errors (A5A K NULL) % X TR . BRI N strict”,

U2 byteorder A~y NULL, a4 B I 465 7 A 5719 P b A A -

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: big endian

2R *byteorder A, HA ABHRIHITA T HFAFARC (BOM), TIARRLERF U4 R 1% 7
P H BOM Fe R4 DUE 25258 Unicode “FAFH . ISR *byteorder Jy -1 & 1, MFH5)F
PR &9 DB b (ERR—A \ufeff B \ufffe FHf).

TG, *byteorder FFEEH ARHE NI AR LTI
IR byteorder jy NULL, 4 fftd 2515 F A HLFT5 7
MRS 285 % 7 95 W3R 7] NULL,
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PyObject *PyUnicode_DecodeUTF16Stateful (const char *str, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)

#ow fa: #oay 51 M. & TAR E ABL W B consumed  Jy  NULL, N
T N 2 Il TFPyUnicode_DecodeUTF16()., Wl H  consumed A A  NULL,
WpyUnicode_DecodeUTFl6Staterful () ¥ A K B WA 58 UTF-16 =3 %4 (WK
AT TS ) UM R X LT ROR SR RS T B C D 1 1 R A i
JE consumed H1 .

PyObject *PyUnicode_AsUTF16String (PyObject *unicode)

BEE: #agil M. BT IE ABL R EIE ] UTF-16 il ks XA 57 Y Python 5 eh . 5y
FRRF 2L BOM ARICTT Sk o AR ERAL BT 2N strict” . QISR RS 451 & 7 WA o] NULL.

UTF-7 mfigtnas

PAF 2 UTF-7 4gfitd#s APL:
PyObject *PyUnicode_DecodeUTF7 (const char *str, Py_ssize_t size, const char *errors)

BEME: #eg s A . BT RE ABL it i UTE-7 4RfiS R0 75 5 sor 1 size 54788 —> Unicode
X5, IR gmfEI 51 & T S W ] NULL,

PyObject *PyUnicode_DecodeUTF7Stateful (const char *str, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)

Bow fE: #oey 5l M. B TR E ABL 4 R consumed fy NULL, W 47 Sk 2K U
FPyUnicode_DecodeUTF7 (). IR consumed A~} NULL, WK B #) A 58 # UTF-7 base-
64 TR FFABE A HT R X BT AT R WS O B O R S 1Y T BORE AF B FE consumed
W,

Unicode-Escape 4figi5ss

PAF 42 Unicode Escape” 4 i #51%) APL
PyObject *PyUnicode_DecodeUnicodeEscape (const char *str, Py_ssize_f size, const char *errors)

B #Fa95 A . BT RUE ABL il fi#hY Unicode-Escape gt 1) =75 E str [ size N5 1)
A~ Unicode X4, WA Zmfiidaes] & T 55 Wk ] NULL,

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)

BEME: #ra9 7R . J&THE ABL i | Unicode-Escape Zft Unicode Xif G2 K545 A H F AT R X4
R[], B RALRR A ON strict” . AR GRS RS | & T S W R [H] NULL,

Raw-Unicode-Escape 4G##t22%

PA R J2”Raw Unicode Escape” g fftfith #51%) APIL:
PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *str, Py_ssize_t size, const char *errors)

BwEME: #agil A . BT RUE ABL il f#Y Raw-Unicode-Escape 2t 1575 5 str (1) size A5 4]
> Unicode X} 4. W1R4mMRIL#SS & T 54 Wik [F] NULL,

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)

BwEfE: #reyil . & TR ABL {ff i1 Raw-Unicode-Escape 45 Unicode Xif 52 H- 45 45 A A 24y
EXFTGIR ] AR TR SR strict” . AR GR ARS8 51 & T 8 IR 1] NULL.
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Latin-1 45#265328

PAF /& Latin-1 4 fifi#5 1) APIL Latin-1 X1 T Hi] 256 4~ Unicode i H. g A5 7E 2 15 11 [] H 422 37 3% 2615
7.
PyObject *PyUnicode_DecodeLatinl (const char *str, Py_ssize_t size, const char *errors)

BEME: #7095 A . BT ABL A f#RD Latin-1 gD )75 58 str i size D178 —4> Unicode
WG, W GRfEiDER51 & T 59 R A NULL,

PyObject *PyUnicode_AsLatinlString (PyObject *unicode)

WBEME: #ey3l A . & TR ABL i ] Latin-1 6% Unicode %42 - F45 5 /E > Python “Z 7 R X4
RIA] . FRALEE T SN strict” . WA Snfiid a5 | & T S WERRR [B] NULL,

ASCII 4zfRt028

PAR 2 ASCH 4 fi#fis %) APL, H352 7 i ASCH ¥ . AT HoAth 2 i A B R - Bdh i

PyObject *PyUnicode_DecodeASCII (const char *str, Py_ssize_t size, const char *errors)
BEME: Feg 5 A & T RE ABL GRS ASCII it i) 15 5 str 1) size 76—~ Unicode
X5 WERGRRIS ST A& T 55 Wik W] NULL,

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)

BEME: #ag5 M. & TFHaE ABL il ASCII 44fY Unicode %5 K545 H4E Jy Python S35 Hi 42
R[] FERAL T A R strict” . QISR GR RIS AN S | & T SR WK R [E] NULL,

FITER 5 G AR D 2%

I R B PR IR 2 A AE T8 TR SR SE B2 AN ) ) G i 2% (i ELIX 3B F il 2 A0 387 encodings
A IR bR HE SR RS 2R B SE B A 2R) o BL SR RS 25 6 F IS SR SR A AN AR 47 o T ER LA LS e
MSZHF __getitem_ () MG FHLAIF S AT HEAT

PATR SR WS S A i Y AP

PyObject *PyUnicode_DecodeCharmap (const char *str, Py_ssize_t length, PyObject *mapping, const char
*errors)

BwEME: #ey7I R . BT RE ABL 45 % 1) mapping %GR C g T 475 str 1) size A
T AE—> Unicode X142, UIRIMMISART] % T 55 MR 8] NULL.
WA mapping *j NULL, WIKFRH Latin-1 gafi g, 50 mapping WA FATRSAME (0 2 255 38
FEl N #E%) ) Unicode “FAFER LT, B4 (924 Unicode i) B None. ARMLSEL
PP - X BRF- 3 LookupError, PAKPIMEH| None H#HE, OxFFFE B '\ufffe',
FEPA A A SE SR I 3 B

PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
Bl #a95 A . & T EE ABL 432 # mapping %524t Unicode X G I-RF45RAE 77 e
XPGR A AL B O strict” . MRS RS 551 K T S PR [ NULL,
mapping X§ G Wh75FF #44L Unicode A ARG EIFAY XIS . 0 2 255 JEH WA R None . RIS
WAL (CFF-F:80 LookupError M) PAKBLSSE] None HBHERF B Ry A Ly mest”
H- AR -

PA N FRRIR I fife i 2% API 2% Unicode Wi} % Unicode.

PyObject *PyUnicode_Translate (PyObject *unicode, PyObject *table, const char *errors)
Bl #ag il A BT RUE ABL I W PTG R S AT R IR B 4521 Unicode X452 4N
RIS ER S | T S R 0] NULL.
RPN AU Unicode 3 (MU EI4K Unicode (i None G IFMIHIRZAOS-AD).

MR R F M __getitem () B FULNFSI T HEAL. RBRGW TR AL (FF &2k
LookupError W) FHARFFAZIHBEAEE DL
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errors A T S S as & Lo B DAY NULL Fn i H BRI A 1R A0 3 50,

Windows i) MBCS 45 fiRt5 38

PA R & MBCS 4rfi#is#s ) APL, H B XAE Windows H1R] i H (i i} Win32 MBCS #5425 5% 2 I 4% 4 o
W MBCS (2 DBCS) J&2—Egmits=l, maEHAa—"1. Hirgmiis=Ue iz rpias -
) P
PyObject *PyUnicode_DecodeMBCS (const char *str, Py_ssize_t size, const char *errors)
BEE: #He93l A . BT EaE ABLon Windows A 3.7 #aAz. it MBCS Jrli 275 sir 1 size
ANFATR A Unicode X4 . WERGRARRLAS S T 54 MR Bl NULL,
PyObject *PyUnicode_DecodeMBCSStateful (const char *str, Py_ssize_t size, const char *errors,
Py_ssize_t *consumed)
BOE AE: # ey 5 R. B T E ABL on Windows 8 3.7 R L. W consumed K
NULL, W 47 & 2% {8 T PyUnicode_DecodeMBCS ()., Wl B consumed A K NULL,
NPyUnicode_DecodeMBCSStateful () ¥/ & iR B WA SER T I B B #f#i H) F
BHCEAEMEAE consumed
PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
BEME: #Heg51 A . & T ABI on Windows £ 3.7 kaAz. {fi il MBCS %ifi% Unicode %42 -4 5
YEA Python “FA7 R X G aR ] o A ERALIR 7 AR strict” . ARG fids 451 & T 54 WAFR Al NULL.
PyObject *PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)
BEE: Frey51 A, BT RUE ABLon Windows & 3.7 pae. (i FF8 & i HAS T 4 A9 Unicode X4 7f:
iR [H]—A> Python Sy HRXT 4 . WUERGRMRIL GRS & T 7 Wik [u] NULL. (/] cP_ace A TR KL
MBCS ft 45 o

Added in version 3.3.

F AT
HESELEY

PA'R APL 0] DAAR R A Unicode X RANFAFH (FEfifiid P AIPRHAFAFHR) iR 0138 24 ) Unicode
X R B AEL

WER A R H EATTERRF R 0] NULL B -1
PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)

BEME: #egil A . BT EUE ABL PHENASFATEHRSE]—H1) Unicode FAFH:
PyObject *PyUnicode_Split (PyObject *unicode, PyObject *sep, Py_ssize_t maxsplit)

BwEMi: #eg7lA. & TRUE ABL #rr—DFAFHRAFE]—4> Unicode FAFHRAYSIER . IR sep
NULL, JPRFARIEZEMERIT I T A7 . B0, CREARIEHE & 2 AT kYR 70 . 2P0 0k
maxsplit. WATUE, WEARE . 2R OIETEG RS R
PyObject *PyUnicode_Splitlines (PyObject *unicode, int keepends)
Bl #eg5I R . BT RUE ABL ARIEATARIFZ Unicode 4743, &[0 —4> Unicode F4FH3 1Y
§)F%. CRLF KPR —0474F . MR keepends 2y O, WAT /R FEFFIFALIEAES R FAF R .
PyObject *PyUnicode_Join (PyObject *separator, PyObject *seq)
BwEMh: #egil A. BT RUE ABL M4 E W separator G FF— A7 A7 IR M1 455 Unicode
TAH
Py_ssize_t PyUnicode_Tailmatch (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int
direction)

% T HaE ABL QN5 substr FE 25 %€ Wi 5, (direction == —1 FoRAIZUCHL, direction == 1 7R JG 28 VL)
5 unicode[start:end] MPEEIUERE 1, HWERE 0, AIS A4 RNERE -1,
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Py_ssize_t PyUnicode_Find (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int
direction)

J& T Fa5E ABL & [ i 45 %€ 1Y direction (direction == 1 FERHIMIE R, direction == -1 TR G MER)
B} substr #F unicode [start:end] HERIBIMAAE .. REMEAENICEMRTS: HR -1 F
INARRBIICHL, -2 WFRRAAE TP E T 5.

Py_ssize_t PyUnicode_FindChar (PyObject *unicode, Py _UCS4 ch, Py_ssize_t start, Py_ssize_t end, int
direction)

J& T FasE ABL B 3.7 wee. IR [\l 45 52 19 direction (direction == 1 FaRHi 8RR, direction == -1 3
NG R) B 74F ch £ unicode [start:end] PEWH I E . R EE A EDNILERE RG]
T N -1 FORKRIBILHL, -2 WFRR KA RE T R,

Added in version 3.3.
1 3.7 WA K LR AR T A start Fil end HHRE 5 unicode [start :end] KRIMITH.

Py_ssize_t PyUnicode_Count (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end)

% T i ABL iR 0] substr f£ unicode [start :end] AT S H IR E . 405 KA 15 ) 1]
_10

PyObject *PyUnicode_Replace (PyObject *unicode, PyObject *substr, PyObject *replstr, Py_ssize_t
maxcount)

BEME: #FHe5I 8. BT E ABL K unicode W substr i replstr %6 maxcount YR F 1% 7] 45 B
Unicode %1%, maxcount == -1 £ .

int PyUnicode_Compare (PyObject *left, PyObject *right)
B T AEE ABL P TATERIFIR I -1, 0, L 3 BIFm/NF L S TFHIRT
SRR BT RGN ] -1, PBER 48 PyErr_Occurred () KA.
int PyUnicode_EqualToUTF8AndSize (PyObject *unicode, const char *string, Py_ssize_t size)

& T HiE ABL B 3.13 prAe. $f—> Unicode Xf 425 — A4 UTF-8 B ASCII % ith A 352 1) 545 o
DAEATHCRE, AR AR AR B FLAE (1), A5 0WR m{E{E (0). MR Unicode X420 &8 U547 5L
HAR C PR RA R UTF-8 4l , Wk [l {EAE (0).

WHRECR 25 K575
Added in version 3.13.

int PyUnicode_EqualToUTF8 (PyObject *unicode, const char *string)

J& T FaiE ABL | 3.13 prit. T PyUnicode_EqualToUTF8AndSize (), {H&{#i[] strlen ()
KAt string WK EE . {13 Unicode XT840 5 25 4%, AR [AMRAE (0).

Added in version 3.13.

int PyUnicode_CompareWithASCIIString (PyObject *unicode, const char *string)

7 T HiE ABL X§ Unicode XI5 unicode 5 string #4770 IR ] -1, 0, 1 A3 HIFRAR/DN T ETH
KF . Helr HAE A ASCH G iy 7455, AR AN S i A 45 BB AL B 3 ASCIT 245 W b bR 45 2 R L%
ISO-8859-1 Zht g =k fiff i3 .

W BN 25 | K
PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Bl #agilA. BT RUE ABL XSS Unicode “FAFHR AT B HEBEIFIR M AN .2 —
* NULL flF5 15 T R i
s Py _True 8Py False T M58 LB IE L
o Py NotImplemented AT IERHERMATIEN

TRy op (HA Py_GT, Py_GE, Py_EQ, Py_NE, Py LT, fllPy_LE,
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PyObject *PyUnicode_Format (PyObject *format, PyObject *args)
B #9571 R . BT EUE ABL MR format Fl args 1R 10— ST FAFERAT G X 4E[R]) T format

Q

% args.
int PyUnicode_Contains (PyObject *unicode, PyObject *substr)
& FhaE ABL K2 substr j& 1540 &8 unicode I AH IV IR [0 EL{E B R .
substr AL 25155 il ) —> BT Unicode “FAFHE . QIR A A AR R MR ] -1
void PyUnicode_InternInPlace (PyObject **p_unicode)

& FidsE ABL JFHINTMLSEL *p_unicode. B HAE— 111 Python Unicode FAFERXFR
W AR AL, AREAAES *p_unicode MIRIMNEALFATH, WIFFHBN *p_unicode
CRE IO TH 3 7 5 1) 51 7 2 — A4 160 2% 9 BB AL 74 R X R W strong reference), 75 W fR£5
*p_unicode AAEFHFFH AL

(BEUH]: B RS K 751 A, (Rt s B 5 JE K0 o AR A IR A AR X
% TEWAZ IERFEARFA ARG, EIREHIA 4R 4. )
BEBR A 2T S o . AERER RN, BRSO A 2o HE N BB AL .
str B TRILOIA TN, WY, PyUnicode CheckExact (*p_unicode) WA
Hfl. WRHANEM, B4 - G5 HAGT RN —HF - RSB .
THEEWNTAR PR KA. IR X AR5 A REM N Bt -

PyObject *PyUnicode_InternFromString (const char *str)

B ) B #H 89 31 A B TBE ZE ABIL PyUnicode_FromString /()
MPyUnicode_InternInPlace () W56, HTHSOELH TR,

R A (A7) 508, B CEPNFRLAIET Unicode 4753, si— >R A FIE
S HTE BN AL FAFER X RR

Python W[ AGR B — 4R 10 S5 R 19 5| T, o2 68 m hyimmortal k5, LA 1 A5 S7 BEREAE
gl Xt AR BREBCR AN R P A7 8, Bk B P AR T, B CE A

JPyUnicode FromString () MlPyUnicode_InternInPlace().,

CPython SEBEAN YT : LTy X N ERAGH) 45 5 R R immortal X152

8.3.4 LMK

type PyTupleObject
XA~Pyobject HFRBE—4> Python HIICHI 5.
PyTypeObject PyTuple_Type

& T HE ABL PyTypeObject LB F—4 Python JTLAH AL, X5 Python 2T tuple 24
A4

int PyTuple_Check (PyObject *p)
W p J2—A> tuple XA EF tuple AU F- AU SO R I FUH . I RREUR 2 2 AT
int PyTuple_CheckExact (PyObject *p)
WL p J2—A> tuple X RAEARZ tuple ZEAU )12 AU A S B 3R [l FLfE . SRR AR EUZ 2 AT
PyObject *PyTuple_New (Py_ssize_t len)
BwEMA: #a951 R . BT IE ABL IR —ANKEEN len BFTTCAXTR , B RN IR [0 NULL H%
B
PyObject *PyTuple_Pack (Py_ssize_tn, ...)

BEE: #egil A, BT ROE ABL Rl ER n fHTCAXT S, 8 KRR A NULL 5 E
—5EH . JCAERIIR AL TG ) Python X4 )J54E n 4~ C 3%, PyTuple_Pack (2, a, b) %
13’]\5': Py_Buildvalue (" (0O)", a, b).
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Py_ssize_t PyTuple_Size (PyObject *p)
& T IEE ABL 2 — MR TR YIRS, HRMHZITCHR RN RIS, &0 -1 FFRE—
j%l)l%é o

Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
KT PyTuple_size (), HRANHHTN.

PyObject *PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
BEME: BAGFIR . BT EUE ABL IR p Frig AT AT pos ARG . A2R pos Ry A fEEL
BT, WhagE NULL HiEE 1 IndexError FiH.

RIEG R TCH p AR (R UL & RIEREA X p 5 I A2 /TR . BEAREsrong

reference, W§iflPy_NewRef (PyTuple_GetItem(...)) BiPySequence_GetItem().,
PyObject *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: AR . BT PyTuple GetItem(), HAKEEHLSEL.
PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
BwEME: #ag5I R BT e ABL IR —A> p 4510 B TCALE) low I high Z TEJGYT ST, B RGN
iR 9] NULL H3LE— 575 .
XAEHT Python Kk p[low:high] . ASCFRMICHAREBHITRE.
int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

% T FE ABL TE p #8101 JCALI) pos BLEIEARXI S o W51 H o BCEIETIRIE] 05 Q2R pos B, W)
R\ -1, FHhH—4 IndexError J3#.

HIE
BeeR%ie “gil X o WIS, FFEFNTTH P AR F W AIER AR BT .

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
FUTPyTuple SetTtem(), EAATHGHGA, HHWIZ RPN REFEEHAITTH.
24 Python DA JAIABE L B A 7 = 14 ZE I RFE S0 5 R A A W7 R H0A T

Ik

XARES “GB —A X o5 H, B2, A5PyTuple SetItem() AN[FH, B REEFXS
AT IS JCd AT pos A BT 5| FH AR 1l

int _PyTuple_Resize (PyObject ¥*p, Py_ssize_t newsize)
DA TR RN . newsize B2 TCHRI BT EE . BIEATCH A A RA TR, B A HATE
MGAE A5 B, AR E. GURTHC S AR A ER s Frg |, 3 A ZE0H .
TCTE G B KBV LT EERHRIATTAHQE o, Ramfi. mIEhR
Ml 0 o &P R ARE *p B RAER -5 1 Bl s B B EAH R . 2R e T *p 5 RIS
2, WEHRRY *p FFOE S, RIGN, IR -1, K *p BN NULL, F#5|K MemoryError B

SystemError,
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8.3.5 LEHFFFIXTR

LR PBIX SR AT namedtuple () (1 CXFR, HI—AFs, HAya& H 0l L mIEvim . %
BIRESHFA, AR E Feb BB E Y 25 751 26 2L

PyTypeObject *PyStructSequence_NewType (PyStructSequence_Desc *desc)
BeEfh: #Hag5l . & TIE ABL AR dese HIEHE QI B — TS F SR, AR RTA . W]
DMl Py St ruct Sequence_New () Al 745 52 ) 524
R IR [E] NULL H3EE 5
void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
M desc SRR HIZEAL type.
int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
R FPyStructSequence_InitType (), {BNINEFIRE] 0 MR R F] -1 HiEE—F5H.
Added in version 3.4.
type PyStructSequence_Desc
B TRE ABL (3 F A R R ) . A8 BRI A7 51 R B TfE B
const char *name
GER PP 2B A K -
const char *doc
i ) AU SR AT R R HE BB A NULL ROR 200
PyStructSequence_Field *£ields
fE WA NULL Z5RABA RS, SBAHO S LR TR .
intn_in_sequence
Python sy ] JLAY BB (AR JAETT4L) .
type PyStructSequence_Field
B TR ABL (A AR ) - HRSTHEIFII— N FB. B T40)7 52 ATCaU AL
W FE R B2 PyObject*, PyStructSequence_Desc [fjfields $HPHIRTG|E
T ARG P 2 A B

const char *name

FEI 4 FREL NULL FoRngs R B v T 3%, W NPyStructSequence_UnnamedField
NIERFEAR IR -

const char *doc
TR FAFHR B NULL R .
const char *const PyStructSequence_UnnamedField
B THUE ABL B 3.11 made. FBAMRIRMERH A RER G 24 RS
TE 3.9 AR S AT XK M char * B,
PyObject *PyStructSequence_New (PyTypeObject *type)
#ow A # sy 3 A. B TR E ABL Bl # onpe 1 LB, % L B
HPyStructSequence_NewType () Blf,
RIS iR 8] NULL 3L E— 5
PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
BEME: HENGFIR . BT IE ABL IR p Fr s S5 5 2T pos AERIRTISR .
24 Python DA PRI B R BT = F4 I RFHE G0 5 AT A W 2 R HHA T

%ﬁ

4
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PyObject *PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: EAMEI A . PyStructSequence_GetItem() W4 .
T1E 313 fRAR K AASE: PERESE I Py St ruct Sequence_GetItem () BG4 .

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

B T RE ABL Y4517 5 p KIZRT] pos AW FBOst BN 00 HPyTuple SET _ITEM() —F, E
3% A T T A 5L

24 Python DA PRI /B R BT = F4 EEIREHE G0 S A A A W 2 R 3HA T

ik
XAREEL G TR o I

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
PyStructSequence_SetItem () KB4,

TE 3.13 R KA AR T AR SE I Py St ruct Sequence_SetItem () BRI .

8.3.6 KW

type PyListObject
XA CE A Pryobject BT IR Python XA
PyTypeObject PyList_Type
& T HE ABL e M@ TPy Typeobject K3 Python SRS, 7 Python JZTHHIZEZY
list sgi—PRE.
int PyList_Check (PyObject *p)
R p Jg—A> list XPR B list L) 1A SEBI R M B . IR EUE 2 S AT .
int PyList_CheckExact (PyObject *p)
WA pJg—A> list XGAEAIE list FERYA 1A S R ] FAE . 1R AU 2% I T -
PyObject *PyList_New (Py_ssize_t len)
Befa: a9l A, BT EUE ABL IR AR len (8512, JIKINT R [B] NULL.

ik
Y len KT ZWF, POk 1A 5 RN S8 4 H R0 NULL. AR REGE Al 52 APT B& %L

iPySequence_SetItem () B EFEM HPyList_SetItem() B{PyList_SET_ITEM() ¥
JT A 2% B O B S 2 iR S 2% B8 45 Python (A% . PATR APIYEIZS R &V ILZ Bkl 2
L4 APL: PyList_SetItem () MPyList_SET_ITEM().

Py_ssize_t PyList_Size (PyObject *list)

& T HUE ABL g list tPA X RIGKSE; X ETIEFIRM RPN len (1ist) .
Py_ssize_t PyList_GET_SIZE (PyObject *list)

EM T ryList_Size (), {HREANWHIRK .
PyObject *PyList_GetItemRef (PyObject *list, Py_ssize_t index)

B #ey 5| . BT RUE ABL 8 313 e, kW] list B 1a) 5 index (1 E BRI S, f1E
TELAUR ARG A SCRMINFR BRI RG] AR index FITEM (<0 or >=len(list)), M

IR Al NULL %8 IndexError 54,
Added in version 3.13.

8.3. FRAINIgR 153



The Python/C API, %174 3.13.0rc2

PyObject *PyList_GetItem (PyObject *list, Py_ssize_t index)
BEME AN B TRE ABL 22 FryList_GetItemRef (), {BiR[Bl—Aborrowed reference
A strong reference,
PyObject *PyList_GET_ITEM (PyObject *list, Py_ssize_t 1)
BEME: EAFIA. KT PyList_GetItem(), {HRAWHERAN .
int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)
& T FasE ABL HﬁJi%ﬁP%'?%IjJ index WXL A item o BIIWFIR[E] 00 UNSR index it i FEH IR [A] —

Hi%E IndexError B,

I
SRR KL Ml — AR item B)F I EF—MFIR P ZE I ACE ERCA KBTI

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)

ARG R A Py List _SetTtem (). JXIEH KM THIE D Z WA WA ALE AT
T,

24 Python DA WiAEEL B 7 = 18 NRHE SR E AR R i & ok 30T

ik

£ e — ANt item BB, B5PyList_SetItem() RNREMEE &E&EFIHEA 9
Bel K F 03 7 i 10 (0 -6 73] A

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)

& T haE ABL X555 H item 3 ABNHNF list Z51'5 index ZHIHIHAIE . QIR BIRFRIE] 05 WA AL
R E -1 HiRE— 5. 4T list.insert (index, item).

int PyList_Append (PyObject *list, PyObject *item)

B T HaE ABL REXS S item YSINEN AR list RS . AR BIRHR ] 05 AR s R a] -1 Ff%
BH—PRE. 4T list.append(item) .,

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)

BEE: #ey5IA. B TIE ABL ‘ﬁ ml—AXfGI 2, F list 24P AT low HI high Z 1A AYXESR
WA WER B NULL 38 55 . 4T list [low:highl. AIRRMIIERREBIHITERT].

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)

& TR e ABL ¥ list 247 low 5 high 2 |8/ & itemlist 1IN . FH24F list [low:high]
= itemlist. itemlist W] PAR NULL, FORWER—D250F% (MERYIR) . e m o, Mt
R -1, XEALR M FREHTET .

int PyList_Extend (PyObject *list, PyObject *iterable)

ffi H iterable f#) N &5 P & list, * 5 PyList_SetSlice(list, PY_SSIZE_T_MAX,
PY_SSIZE_T_MAX, iterable) #{ [ ## 5 1list.extend(iterable) = 1list +=
iterable (.

R list AN List MRS5S HEHRE -1, WEIHHR
Added in version 3.13.
int PyList_Clear (PyObject *list)

M list BB A 4H. X5 PyList SetSlice(list, 0, PY_SSIZE_T_MAX, NULL) fH[RIH:
5 list.clear() #{ del list[:] Zfl.

QNS list A2 List MW &5k FEIHFRE -1, IR
Added in version 3.13.
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int PyList_Sort (PyObject *list)
& T HE ABL X list W B 2% H #EAT ORI AR [E] 0, ARG o XHEMT List.

sort (),

int PyList_Reverse (PyObject *list)

B FAE ABL X list B 2% H IEAT RS e . AR [E] 0, SR IF IR o XAFMT List.

reverse (),
PyObject *PyList_AsTuple (PyObject *list)

BwEME: #ey sl A. B TRUE ABL R E —AF R T AR R, Hh s s NS S0 T
tuple (list),

8.4 FAMR
8.4.1 FHUR

type PyDictObject
XApPyobject I FRAMAFK—4 Python F XI5 .
PyTypeObject PyDict_Type

% F Fa ABL Python “FIHETIRIR NPy Typeobject [SEH]. iX 5 Python 2T dict AH [
POE

int PyDict_Check (PyObject *p)
WER p J2—A> dict SR dict AU 2RAUR LB R W Bl . R EEZ 2 AT .
int PyDict_CheckExact (PyObject *p)
MR p J2—A> dict WRAEAZ dict LR T2 SRR B B . HREUE 2 2 AT .
PyObject *PyDict_New ()
BeMh: #a951 A . & TRUE ABL Rl —ANEri A U, RIKNR [E] NULL.
PyObject *PyDictProxy_New (PyObject *mapping)

S #4071, BT EE ABL B types . MappingProxyType X%, T HHMATTREEFT
HIMET . 3 AT AR DA 1 Bl A R A .

void PyDict_Clear (PyObject *p)
B T RE ABL 2B T UL BT A S (EN
int PyDict_Contains (PyObject *p, PyObject *key)

& T AT ABL BiZE key iR W STET M p o AR key DERC b p AOHE—T0, MRIEN 1, A0 [E 0
o R[] -1 FORHER. X4E[F T Python ik key in p.

int PyDict_ContainsString (PyObject *p, const char *key)

X5PyDict_Contains () #IF, 1H key #i¥55E H—> const char* UTF-8 4l FTs, M
ANE PyObject*,

Added in version 3.13.
PyOb/'ecl *PyDict_Copy (PyObject *p)
BEME: #eg7 A BT EUE ABL RS p A0SR R B D B
int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)
B THEE ABL ) key 10 8 4F val 3 A5 po key Wolil yhashable; WNRAZ, WAF5] %
TypeError. WIIHFRIE 0, 2Lt [E] -1, 1H: B ARA XS val (5] .
int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)

& T FaE ABL X 5pPyDict_SetItem () fH[A], 1H key B35 E N const char* UTF-8 4gid 2T
Fi, AR PyObject*,
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int PyDict_DelItem (PyObject *p, PyObject *key)

2 T HE ABL B Frr i p Bk key 25 H o key Wil & hashable; ﬁD%Tm, JFIIJA%IE TypeError.
R MR key, W25 % KeyError, WMIIHFRIE] 0 o R W R

int PyDict_DelItemString (PyObject *p, const char *key)

& T FaiE ABL X 5pPyDict_Delltem() #[A], 1B key g5~ const char* UTF-8 Zsh5 )5~
g, MAE PyObject*,

int PyDict_GetItemRef (PyObject *p, PyObject *key, PyObject **result)
B FRE ABL B 3.3 e, IR [Bl—ANE G 74 p AR key FIXT G2/ strong reference:
o WERAFAEIRGE, WKF *result BE— BB 1M IRAE N strong reference 3R [u] 1
o WEORATFAEREE, WK *result 124 NULL Jf3R[E] 0.
o BIEERGRNS, KGR SEEIRIE -1,
Added in version 3.13.
WS RPyobject_GetItem() HEE.
PyObject *PyDict_GetItem (PyObject *p, PyObject *key)

BEME: EASFIA. BTRE ABL IR [Bl—/Ng 1A p thXF R 8 key BN R borrowed reference.
WERAAFAERE key MR NULL H R BE R .

ik
VM _hash__ () Al _eq () J¥EET R AN S E R g R 2w

HPyDict_GetItemWithError () B,

T 3.10 A S A AR T AEANORIFGIL (55 0L I e APT R PR I st S Rl T e i/r . BAE A P fe
o

PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)
BEfh: NG5 R . BT RUE ABL PyDict_GetItem () WAERN, EARSRRCRE . 25H &AL
IPRFaR 0] NULL Jf HSCE 50 WREATAE R B NULL JF HA R B A .

PyObject *PyDict_GetItemString (PyObject *p, const char *key)
BEE: ARG, B TRE ABL X 5PyDict_GetItem() —Ff, {H key 2H —4> const
char* UTF-8 4ty 17 Ef R 4G E /Y, ﬁ'ﬁTm PyObject*.,

Ik

FEV  __hash (O Ml _eq () J5 BB AE QB G B ostr 5 1A & A
REEE R AN, Bk fAPyDict_GetItemWithError() R FMHE AT
WJPyUnicode_FromString () key.

int PyDict_GetItemStringRef (PyObject *p, const char *key, PyObject **result)
J& FEaE ABL § 3.13 e, X 5PyDict_GetItemRef () L, 1H key 2PA—> const char*
UTF-8 i) 7y LA E R, A E PyObject*,
Added in version 3.13.

PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)

BEME: BT A . XER Python 2 dict.setdefault () —FE. IR key F7AE, EiR M
TEF M p WO A . QR AEAE, B AR defaultob) #i‘@ﬁ/\%ﬁ li] defaultobj . 3%/ %K
ﬂ‘ﬁ key VA TS BB, T AS AR 2 4R AR A4 BT e

Added in version 3.4.
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int PyDict_SetDefaultRef (PyObject *p, PyObject *key, PyObject *default_value, PyObject **result)

NS key FE-3 p o ORAEAE R BRI default_value 3 A\ % QN5 result RNk NULL,
WL A % EAAEAEN G *result 3545 8] default_value [¥)strong reference, 85324 key B 1AL TiZ 4L
W HON A BE . G B EAFAE I BRIE A default_value W3R [F] 1, 5535 G0 R a0 %8
FAAEH HE A default_value WIR[E] 00 BPATRIMES, KRB -1, &5, I *result
K NULL,

Bl QRARLE T L R KR AT 16 1) default_value (585, A2TEERIZ S, ARFF R
FEA 110 default_value F1 *result (IR E AN NULL) 1385 . Wi al e 10 [ — X4 FERLHs
DU RRFREA S ) B A B L

Added in version 3.13.
int PyDict_Pop (PyObject *p, PyObject *key, PyObject **result)

MFHL p HRE IR key I EFRIR IR BRI . HBATFAER A &5 % KeyError,
o WREEAFAE, WUTE result /528 NULL WP *result WoA—ASHAR GRS BRERF I, FHRE 1.
o MR NIFEAEIZEE, WIHE result 5K NULL BP¥: *result %>} NULL, Ffik[H 0,
o BIEERGRIS, RF5IKSFEIRE -1,

RXITF dict.pop (), HEABNEIH HBHATFHER A LG K KeyError,

Added in version 3.13.

int PyDict_PopString (PyObject *p, const char *key, PyObject **result)

) Frypict_pPop (), {H key ;2PA—4> const char* UTF-8 gt i) FH B LA TG ER), A2

PyObject*,

Added in version 3.13.
PyObject *PyDict_Items (PyObject *p)

BEME: Fregil A . BT EUE ABL R E— S T A Py ListObject,
PyObject *PyDict_Keys (PyObject *p)

BeMh: #ag51 A . & T RUE ABL Rl — ML S A A i (keys) fPyListobject.
PyObject *PyDict_Values (PyObject *p)

B #agl A, BT EE ABL R — S T E (values) Py ListObject.,
Py_ssize_t PyDict_Size (PyObject *p)

B T AUE ABL R IFHAP I AL, SF6r T p (] Len (p) o
int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)

B TARUE ABL T L p BT AN . A2 — R A R BOT 8 A2 i, ppos TS| HI
W Py_ssize_t WBIRIAGAN 05 bR ECR N 7 M P B B X IR B EL(EL, — EUBTA SRR
AR A e SRR B fEL. TEZ: pkey FlI pvalue [ 244510 PyObject* AFHE, EATRE: Bl 41 b
FMEARIE S, s tn] PASY NULL. il E AR ARG | I #E RS . ppos TEIEAUIYI A W4
W EREFR AT R w9 b TEM M, NIt s Bt A L.

IpUE

p
PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
/xR RERE ARG E. ..~/

}

. J

FM p ANV AZAE I P AR U o e PSSR R A, BRI ESA
KA. BIn:
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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 (0) ;
return -1;
}
Py_DECREF (o) ;

}

W AERAINTEERE A2 BIFERPASZ2ELEZEE. R DAMHE
FlPy BEGIN CRITICAL SECTION fEiEALFHLEEIET:

Py_BEGIN_CRITICAL_SECTION (self->dict);
while (PyDict_Next (self->dict, &pos, &key, &value)) {

}
Py_END_CRITICAL_SECTION() ;

int PyDict_Merge (PyObject *a, PyObject *b, int override)
B FALE ABL XTSRS b BEAT A, RESEEA SIS F M a0 b FTPAR — 5L, BUEAT SC
$jPyMapping Keys () MlPyObject_GetItem() N4, IR override HEAH, NWIANSRAE b
I FE RSN @ T EAFAERIA] R S E X R, A WANSRAE a B8R ) B U2 5 B
Xfo 2R E] O B G| K R -1,

int PyDict_Update (PyObject *a, PyObject *b)
B THRiE ABL X5 C Wiy PyDict_Merge(a, b, 1) —#, HELIF Python H1 1Y a.
update (b) , ZHIAET PyDict_Update () T NS HEA keys” JE L A 2 [05B ] 1% AL 62
TEX PS4 IR AL O B 5] A S ik [l -1

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
& T HE ABL $F seq2 "PRYBEEX SR EGTF 2 T a. seq2 WAURFHERBEN 2 #Y I AEBEERHY
TERM AR . MAFEEE B, A12R override B S5 1 LAY SERE 1Y . 24 iR ] 0
BE 45 KR IE -1, S Python fURS GRIFMERRSM) -

def PyDict_MergeFromSeqg2 (a, seqg2, override):
for key, value in seg2:
if override or key not in a:
alkey] = value

int PyDict_AddWatcher (PyDict_WatchCallback callback)
TE T EJEN} callback A watcher . 1& Iy A AR B K id, VR HFR I PyDict_wateh ()
MU . WER AR (Heanidef R80T i watcher ID) , &8l -1 3 Hi%H 79

Added in version 3.12.

int PyDict_ClearWatcher (int watcher_id)
WM ZHIMPyDict_Addwatcher () IREH) watcher_id BRI R watcher, BEEEHRE] 0, Hi4E
B (BI04 25 3 1 warcher_id A &E -1,

Added in version 3.12.
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int PyDict_Watch (int watcher_id, PyObject *dict)
Pl dicr bRic AEREMM . HPyDict_AddWatcher () AL watcher_id X} [ [IVHAFLE dict Bk
B ORI A . a0, AR ] -1
Added in version 3.12.

int PyDict_Unwatch (int watcher_id, PyObject *dict)
P dict FRICH AT . HPyDict_Addwatcher () ¥4 watcher_id 5t . I TE dict %
SRR R AN B R T 1T IR I AN A I L . EZhintaiR [ O, Y IRF IR
[\l -1,
Added in version 3.12.

type PyDict_WatchEvent

i AR AT BE ) 7 L S PR 28 S5 {40 i #%¢: PyDict_ EVENT_ADDED, PyDict_EVENT _MODIFIED,
PyDict_ EVENT_DELETED, PyDict_ EVENT_CLONED, PyDict_ EVENT CLEARED  &f
PyDict_ EVENT_DEALLOCATED,

Added in version 3.12.

typedef int (*PyDict_WatchCallback)(PyDict_WatchEvent event, PyObject *dict, PyObject *key, PyObject
*new_value)

- ML [ bR R 2T
H% event [& PyDict_EVENT_CLEARED &f PyDict_EVENT_DEALLOCATED, W key Fll new_value
FR¥5-H NULL, U5 event & PyDict_EVENT_ADDED B, PyDict_EVENT_MODIFIED, JI] new_value

YK key HIFHE. Q1R event /2 PyDict_EVENT_DELETED, WPEMFEH MG key 1 new_value ¥
N NULL,

PyDict_EVENT_CLONED £ 7E J7 — A~ F H & I 8| Z §5i b &5 0 dicr B % A2 Sk £ROIE 1L 4
ERMIRCR, %= A&k B E X AN 1 PyDict_EVENT_ADDED = {4; (i & & i A
PyDict_EVENT_CLONED, [fij key ¥ MiE ML,

IR AT DARE AL (N BEAB A dicts (5 W 7= A AN AT SE I, AR TCIRE I o 35 A ZEAE 12 m] 3
fih % Python AU IIIAT, PN E W BE™ A B AL dict I FFHT 2

Bk event J& PyDict _EVENT_DEALLOCATED, WYE [m] i rb 452 — A%k BIRE £ 55 i) = My 3 5 |
AL EE A I P A M IR . 4 F AR X G DA TR A S, A AT 224 B 38 174 2 ol
VAR FRRBR -

[l 2 AE BN dict (B SE L BT, IXFELE I Z WY dict SRSV AR

WARZEHEE T DN RE, WELAR N -1 55 GENAT G KK S5
HPyErr WriteUnraisable () ¥TEIHIE . FEHABEH T BN Y&RE 0,

TEVEA I W] BEC UL T 1 RALPRAY S o AERUIOU T, IR 243 1] 0 FFA75 R BE B[] R 7
o X R MR I R R BN 2 R AL A H A R BB R APL (RARE e IR 2 AR, 5
TER ] Z B E

Added in version 3.12.

8.4.2 REWMR

XN T set Fll frozenset XTI IE APL AR ARAE T 115 H ) 2 BE 5 - i 52
SR (B3EPyobject_CallMethod (), PyObject_RichCompareBool (), PyObject_Hash (),
PyObject_Repr(), PyObject_IsTrue(), PyObject_Print () PA MPyObject_GetIter())
B E a2 % W i (8 FiPyNumber And (), PyNumber_ Subtract (), PyNumber_ Or(),
PyNumber_Xor(), PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (),
PyNumber_InPlaceOr () PAMPyNumber InPlaceXor ()).

type PySetObject

X MPyobject W] T KB K R AF set M frozenset XF R WY N I H . € KM
Trybictobject WML ET R /NS Aok U E 2 [ E K/ (IRG T r 476ty s) . T
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X A AR RO 56 A R U B i3 1] B ) R AR R/ N N AR (RGBSR AEE ) o SR A
7 B B L AT I HOATRE R AR A . A 1 AR 24 3 1 22 5 A SR APL EEﬂ_F ﬁ'ﬁTT
T B ARG (A

PyTypeObject PySet_Type
J& T ABL Xi2—APyTypeObject 52fil, /s Python set ZK#H,
PyTypeObject PyFrozenSet_Type
& T FasE ABL X 2—APyTypeobject 5Lfl, 3/~ Python frozenset Z57,
TN ARG A 7508 ] T 48 0 4EE Python X RIFREE. LI, X B p& Bt od TR BT AR
Python X4,
int PySet_Check (PyObject *p)
MR p R—A set MREFHRH THEAMLBIMLR M EE. HEREE 2L BIT
int PyFrozenSet_Check (PyObject *p)
MR p @—A frozenset XMREFH RH TRAMY LMK M EE . HRE 2L BT
int PyAnySet_Check (PyObject *p)
MR p R—1> set MR, frozenset WREH BH TRAMSLBINERFEE. HEREE RSN
AT
int PySet_CheckExact (PyObject *p)
MR pR—A set WREARH T LA SLFINR M. RS2 BEIHAT.
Added in version 3.10.
int PyAnySet_CheckExact (PyObject *p)

W p @—A> set B frozenset XGUEAIEH TR SBR[ . ek BUE 2 2 A
GE

int PyFrozenSet_CheckExact (PyObject *p)
W p &> frozenset XTR(EANZH ARSI NR b BA . PERREUR 2 S AT

PyObject *PySet_New (PyObject *iterable)
BEME: #He43 R .. BT iE ABL RE—ASHE) set, H A QI Er iterable FriR Bl . iterable ]
PAH NULL FonBl@— P s Ea. BEInhREESEE, KIGHHRE NULL, g1 iterable 5
AR ERXTG NG| & TypeError. %SG H T# LA (c=set (s) ).

PyObject *PyFrozenSet_New (PyObject *iterable)
BEME: #FHeh3l A . B TEOE ABL iR —/NBIH frozenset, H A E iterable FIT iR P [FIX 52 .
iterable W] PR NULL FRANE— M S H 456G . IR BUFARSE G, KIMEHR ] NULL.
s iterable S2F5 PN @ ERXTZNG] & TypeError.

THIREA G T set B frozenset BYSEHIEHE - ARARG LA .

Py_ssize_t PySet_Size (PyObject *anyset)
J& T faiE ABL &[0 set 8 frozenset MR KJE ., ZFT len (anyset) . U anyset ~NE set,
frozenset B TR LA, MEH|%k SystemError,

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
FHRAM Py set_Size (), ANk

int PySet_Contains (PyObject *anyset, PyObject *key)
2 T RoE ABL QAR ENNGR M 1, GnSRARHR A Wk ] 0, AnARiE R WGR ] -1, 5 Python
__contains__ () F¥EARE, iZl%%ﬁK%EﬁJ%%Kﬂ%‘?%E’J%A%ﬁM FHARZEE A . WIER key

AT F SR 45| % TypeError. U anyset NJ& set, frozenset BH TR L6 ] &
5| % SystemError,
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int PySet_Add (PyObject *set, PyObject *key)

B T e ABL 3N key 2 —1~ set 55, W] T frozenset 3Lf (5PyTuple _SetItem()
FIZERLZ A 32 B T8 R A B R 25 S A TF 45 HA AT 2 BIE SR8 AE) o BEDIHR 1]
O M ARG I —1. AN key FRAIG A X RN 25| & TypeError. WREA KA RN &5] %
MemoryError, UM set 2 set B TRAIKSLHN4SE| K& SystemError,

THNREGE T set s FRAWSEH], (AT HF frozenset s H-ARABIAGLH

int PySet_Discard (PyObject *set, PyObject *key)

& FHaE ABL WERRFIFCMER MR 1, AoRHRE] (Fofff) WLRIE 0, QB 2] 6 5 ]
-lo MTAFERNEA RG] K KeyError. QIR key NG I LM 25| % TypeError.
Python discard () J¥AAIE, ZERECR & HEIRFA WA AR AR IR VR EE S By o IR ser
A set BHTRAYIBIN AT K systemError,

PyObject *PySet_Pop (PyObject *set)

BEME: #Ha45 8. BT EaE ABL IR [E] ser AR SAGE G, M set HRSIEIZA S . ST
&8l NULL, NREEG NS 5] K KeyError, QI set A2 set U HFRARGLBIN 5] %

SystemError,
int PySet_Clear (Pvaject *set)

% T HE ABL S AT A TR LS . MIIEHRE] 0, W ser RJg set BB 5L Fr
R -1 #?l?’i SystemError,

8.5 Function Y}&k

8.5.1 Function %%

A —LEE5E T Python R BREL .
type PyFunctionObject
TERE C gtk

PyTypeObject PyFunction_Type
XN PyTypeobject SLBIFHF~ Python pREZEHEL . ‘BAE N types.FunctionType [a] Python
¥ BV AT

int PyFunction_Check (PyObject *0)
ﬁn% 0 m—/\m&ﬁ% (KRB fpyrunction_Type) NIRFIE(E. JBSLHARA NULL, HERELE

LIAT

PyObject *PyFunction_New (PyObject *code, PyObject *globals)
B #agilm. RESRIBXSG code KIRITHTREN G o globals WAE— AT, ZHREA]
PATIR) 4 ey 72 ot
B KUY SORY 7 A BB A4 B 2 AR X R P B . __module  Jg M globals R . Z%L
defaults, annotations Fl closure #%i% A NULL., _ qualname__ #{i% N 5REMZE M co_qualname
FEBAMFEE.

PyObject *PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)

BwEME: Fagil A . FlpyFunction New (), {HIL R EREGTRM __qualname_ &
qualname [ 42— unicode X4 8>l NULL; #1°4 NULL, W] _ qualname__ @& ®iZ 51t
XIS co_qualname FEAH R HME .

Added in version 3.3.

PyObject *PyFunction_GetCode (PyObject *op)
BEMA: ANAFIR . RIS REOR op RIKIICASRTSR .
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PyObject *PyFunction_GetGlobals (PyObject *op)
BEMA: ENGGFIR . IR R Fop* A IR 4R
PyObject *PyFunction_GetModule (PyObject *op)
