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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
Ca+ HRIRBERT I, {1, i 2545 H0FR J Python/C APL, fi i Python/C APT 43 KAk fry 78 .
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 iR
SRR S T f T CPython 1 C RFY,  /BLARTE PEP 7 iz SRR INRIRAE. BOIEH S

JEOU T AT AR AR By 254 2 1) Python A4S . FEZM SR H 1958 =07 I FEALER IS R DAAN 0 B 07K LE AL
BAERIE A H S 1) Python TTikiX LEA5cHe .

1.2 B&XH

{1 J1} Python/C API Fr ez BEAY A PReR . AL SCRT T N AT TR B & BR A AU 2 v -

#define PY SSIZE T CLEAN

#include <Python.h>

XEWREMS A FFREL S <stdio.h>, <string.h>, <errno.h>, <limits.h>, <assert.h> fll

<stdlib.n> (WEATH).

O #ik

fh T Python T 245 X—BEREAE RAL ST L IIARIESK SCPRIOTUALIRARE X, PR BCAE (7 FETHRE
SALjCﬁ:ZFJJ'T, ’ff( ‘i‘zlﬁ%@,é\ Python.h,
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W2 28 BAE Python.h HiE X PY_SSIZE_T_CLEAN , &M A F AT 5 R THXNENE
EARESS

Python.h It 5& LAY Pl WLAA PR (eb L35 AR SK SCPRRTSE SCRYIRAL ) BRI A ISR py B _Py. DA
_py Ik P2 it Python SCELNTREEIING, ANV ARG & B . S5 R A FRBCA TR B AT

O #ik

PRI ARG A W% 58 VA By B _py TSGR FR. XS B BN N, I @ KM P AU xR ok
Python RAS I AIFEANE , X LERRAS T BE 2 i LA LU 28 2 — TSk (i HA A4 B o

L &5 Python — 2 % 3. FE Unix I, B 1/ F prefix/include/pythonversion/
Ml exec_prefix/include/pythonversion/ H 3, H W prefix fll exec_prefix J& H ] Python [1)
configure I A& AR N TS E X, T version WK '$d.%d' % sys.version_info[:2]. FE Win-
dows |, KP4 T prefix/include, HH prefix @ 4T He e 24 H k.

BAOFERIL LS, R E s (AORRE) SRR IRET I dists 1 T a6 Sk SO R B . 3
REXALH FIAIE RIEEIRGH ] #include <pythonX.Y/Python.h>; ﬁﬁé}ﬁﬁz¥ﬁéﬁéﬁﬁfﬁ,
BN prefix N 5PE TR AT THRE exec_prefix V-G LK

C++ M W% R, R APLgsE &l C RE LRy, [H3L U IER R A 1 S Ay extern mcr,
Pt APLAE C+ i it APT S b U (TR SRk AL 2

1.3 HFHME

Python Sk SCIFHE LT — S IR . VR iR AERE B IR B0 A Ly 5 SR (BN py_RETURN_NONE) .
A TE S 3 A N A B X BT R AN e — A e BB R .

PyMODINIT_FUNC

PRI R by Init WIUGMLEREL. BRBURIEIZEA) pyobject . R T FH B EORIETR
IREEE W], FFERS CH+ KR BCN RN extern mcms

WA R B i G444 PyInit_name, HH name ZRAFR, H H I ATEBI SO b U E—
JE static T, fl4n:

static struct PyModuleDef spam module = {
PyModuleDef_ HEAD_INIT,

.m_name = "spam",

bi

PyMODINIT_FUNC
PyInit_spam(void)
{
return PyModule_Create (&spam_module) ;

}

L

Py_ABS (X)
R x XA
Added in version 3.3.
Py ALWAYS_INLINE
TR IFAS IR A N IRERAS ) VIR BRI . Gidfedss nT DAZUS B T He i AN N IR Z R £
B RWUT A S T R B B R AR # 7 Python BRF PRI B 5 ML RE 0O S N BR B B, BN,
MSC TE i~ A I A5 T R AN B
BEELAEH Py_ALWAYS_INLINE #RiC KR E0T RE S B0 22 10 PERE (B e T38m TS &) o XF
TR T B R B R H AR FOTT A E R

4 Chapter 1. #hif
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R Python & YERAAETS N EHRY (BIE L T Py_DEBUG 7%), WPy _ALWAYS_ INLINE Z2¥EAATAR]
Hig,
T OAAHE R HGR [P 28 7 B+ . FH ¥

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

Added in version 3.11.

Py_CHARMASK (C)

SR N [-128, 127] 5 [0, 2551 YEFI N B P A7 el BCR Y . XA 50 ¢ 5l 4 unsigned
char iIZIE] o

Py_DEPRECATED (version)
FEMFH . R R S 2 PR
N

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

5 3.8 A K RS AT MSVC 328§
Py_GETENV (S)

Y getenv (s) 25, (HEMR MG DTTENT -E MR W] NULL (B W PyConfig. use_environment).
Py MAX (X, )

R x Fly 2R

Added in version 3.3.
Py_MEMBER_SIZE (type, member)

R FI G54 (type) member R/, PAFITHRIR.

Added in version 3.6.
Py MIN (X, y)

R[] % Ty 24 )/ MEL

Added in version 3.3.

Py_NO_INLINE

JA M NERIEA g Blan, B2 CAEFE: & T RENIRAIDR LTO+PGO FiiXh (21
bpo-33720),

I

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

Added in version 3.11.

Py_STRINGIFY (X)
B x F4h C FA4FE . Bl py_STRINGIFY (123) iR[d] "123",
Added in version 3.4.

Py_UNREACHABLE ()

AT AFEARA — 3T LR E A A B AR B . B, 24— switch i) FrA W B
PIEES B case THMEXET, ST HERTLE default: FAT. SRIERALEST OB i—4
assert (0) B{ abort () V&R DA XA,

TE release BT, 2 B gmias AL RS, Jfife & Rl Bk RS 45 . Bilan, #E GCC 1)
release 5N, %] _ builtin_unreachable () L.

Py_UNREACHABLE () BY—HERBA— AR M, (HAA = _py_NO_RETURN HYRRELZ )5 .

13. EME 5
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AR AU B AR KT BB IR ACHS, (EAERRIRIE DL Rl ARG, WARERNZ . BN, FEqk
WAFZRAET, B — AR GETR i [ BOUIEEE, S UIE, RS R . Ik
Toik R RS AR, WA py_ratalzrror () o

Added in version 3.7.

Py_UNUSED (arg)

AT R ECE PR B2 B, AT R g A S B A int func(int a, int

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

PyDoc_STRVAR (name, Str)

QAT DA SR AT R, 2450 name (AR R, WHRAFI SCRY 45 58— #4 2 Python,
IR N

W PEP 7 firid, fliflpypoc_sTrRVAR AEN SO AT, PASCREANRISCRS P 4F f —EF i Python (1)
L

NV

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

static PyMethodDef deque_methods[] = {
/S ..
{"pop", (PyCFunction)deque_pop, METH_NOARGS, pop_doc},
1Y oo

}

L

PyDoc_STR (str)
R ER AR A G SCR AT, B SO AR s e, B S A
W PEP 7 frik, il pypoc sTR 8 SRYFAFE , PASCREAFISCRY A7 ER— A @ Python FYFE L.
Bl

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

1.4 5. E£RFSIATHE

% % Python/C API iR B — DB N BEAL—A> pyobject* FERMAPR IE . X FPEAUZ 15 AT
Python Xt 4 1/ 17 BB 2 A 45 5. BT T4 Python %42 28 77E K Z 4l i T #14% Python 15 35 FAH
[ 07 AL EE (BN, WA, /AR S Mt i825 ), I A C AR EN RGN . JL
F A Python X GAMAFAET e ARA T ] —ARA N pyobject B HENBESH AR, HAEHI]E
BJg pyobject* BIFREAL . ME—IBISNE type XF5e; PO AN RIKIEARERIREIL, B AE ATl H#R

S Py Typeobiect X4,

Jir A Python Xt 4¢ (L2 Python B4L) #A — 1 type Hl—A> reference count . 3R KA AUH 5 BT AR
AR5 (BIANEERL. F RSN e R A2, W types FRTIA ) o XEFA AR R IR, #A
—NERIGARGIRAG B TZREL; B, 24 (HAY) a Frifiyxf R )2 Python 51|} pyList_Check (a)

1.4.1 5|HVHE

51V BT AT B PO BTN WA R/ INVE A IR OF BAEFERRBIRHR ™% ) s EXTEa 2D
AN F LT X — R RPEAT T strong reference. IXEEMITAT PAR TS —Dxf%, WATA@4)R (Hi#EE) C
Apt, BURRAS C BRBCP R RERAL R YIS R B fe— A strong reference ORI (RIS VM
HZE), TG L. ARZX G SR AT S5, WSREHGX S5 . R TR

6 Chapter 1. #hif
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HAWXT RG], XS RS FAEGIBGH i, K. (FEX BN G 2 IR AR LS | SRR A 1)
B H AN, Wi R

S5 o B P TEAE . WEMEE M py_TvcrER () ZERIKECT SRS (RILES]
FHEOm—), WM ey _pecrer () ZAREHEIR (BRESIATHEE—) . Py _pECREF () L incref 725
5%, FhessiksEs| U B R G TR XTSRS . Rl 2 — R EdsE, B
TER G R GE A, AR SRR E ARG RA, s, e T RBMRE S & SR 5 b
WEWHAT ST R, TR M2 B e . 5IRTECR S 4w AT ERFE ] T80
PR D2 5 B NAF AN F NAFALE AL B ] (R sizeof (Py_ssize_t) >= sizeof (void*)).
B, 51RO s e — A B B

A BRI E E n G e 1 SRy AR SR AT strong reference (RGNS HTTED. #IS UL, M8 HE
TR R IR 5 | TS I —, 12448 8 & HAE I 5 ol & —. Rid, X PR GO
SAHEAGN, FroAiEs | O A SR . 65 R THEI ME— B R R AE T H B IRAT AR 48 ) X
SR ] DABH 1EXT R, N BIRATHIE 2 /Db — A8 1n X 2 15 |1 S IRAT S & RIRHEAE, ik
B BN SRE— AW W strong reference (BIYEINE TR LG 1HTTESE N B —Fh 85 25 OL2 X R AE
Z@\iiﬁﬁgﬁﬁiﬁf}; A ) C R L8 R CAE Python Hgledi A I8 FAAIL ] <5 GRAIEAE R 400 1) ) 4
NMESEFEE 5 H

SR, — A AR BRI R S O S FAE A IREOH S | TR DL R HAR B —Beimb ). B HoAhage
PERTBEAETCTE B R PR BRiZXT 52, REHGX N5, I ] RERUE 0 iR, KBS TH R
FHBAE T RS SOR M ML Y Python AURSAMUX PR A — AU AR AV R Py_DECREF () T
BN, NP AR R A TR S

LA RIME R IR A2 BHEAE (& FRPA Pyobject _, PyNumber_, PySequence_ B{ PyMapping_ FF3kH)
PREN) o X S A 2 R R [ (X6 R B — AN B ) strong reference (RIXEIMS | FITHED . X (A58 I #4 52
AL R 2 S5 Py _DECREF ()5 XFMEEAR PR GE > 1S H 2R .

SR

Python/C API H pR50i 5 | B IR E ] 31 R AT A AR . FIraBUZ XEBREISH, A% (6
SRR ENERSWILE) . WA 57 BWE Y RFHFZZG]H A = FE A
Py_DECREF. FiA AU ] AR RS, X B R 42 32 % 5 F BT AU AR A0 AN T35 S0 8 B b 20 38 2o
Fpy_DECREF () B Py _XDECREF () RIxAREE - BURMEEHEBXNTAT GEREEA LA ). X4
—ANRBCR S| BT AU HH R O s, WIRRIE U] #ra951 . 4R AR, WIFRE A
e NG XFTFborrowed reference Feii AN F5 BATAM BRI MEAE o

FARHL, SR T BB A— RIS UIRE, FPAEPIRITRE: ZeREL 510 T — W RIV5IH, 8028
AT 5| R BERE SR m DR A G IR, R B B AIZG I, AR AP E 7
AU

RAH R IEGI H; AEERBIINEPyList_setTtem() MlPyTuple_setItem(), BEA1&HIH
ZHMEIH (EARREHERICHEIE! ) o KRBT N 255505 | 22 A 3 B i 5
SR ST O B AN R — AN R Fln, BIEICHL (1, 2, "threem) AURBLHE LW DA X
FERG CETRPARZASEERACHL; R4 BRI R SRS =) -

PyObject *t;

t = PyTuple_New (3);

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

TEX |, PyLong FromLong () iRIB T — A5 I HESLBI# Py Tupie_setItem () Frgilt. H4R4H
BB ] — XA e W5 | R a7 By, R 63 0S| A eR B BT Py TverEF () SRAIUEL
F—51 M

i A % — |, PyTuple_SetItem() BREITHLHD E— jf 7; PySequence_SetItem()
Flpyobject_setItem() £xfELAIXAEM P R o @A AT AR E0 4 25 8. AR 24 HXHR B 2 A3 T4

ffiflPyTuple_SetItem(),

SN TFIE IR T DAE F pyList_New () MlPyList_SetItem() 4G .

14. K. RBMS| At 7
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SR, FESEER A, ARAR > 22 6 15k e ] A Se e H 9 26 07 o A5 — ANl BR8P y_Bui1dvalue ()
AT PAMRSE CEDRBIE RSB IR, i — A X F 4 48 Bilan, B ps AR BRnr DA T
RIS GELRTTHUEI)

PyObject *tuple, *list;

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

TR EMH pyobject _setrtem () SFHRAER T E WLMBOE R HAEAGIH, IR S 80% BB 45 R IEAE S
ERE. TEXMEN T, BATES R AT AW, BEAVRA LR 7451 L gk B — A8
fﬁ%Cﬁ?ﬁ@ﬁﬂc%m,ﬁ%@ﬁ%ﬂ%(i%i&&ﬁﬂ@?ﬂ)¢%%ﬁ%ﬁ%ﬁﬁ%ﬁ%
%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; 1 < n; i++) {
PyObject *index = PyLong_FromSsize_t (i);
if (!index)
return -1;
if (PyObject_SetItem(target, index, item) < 0) {
Py_DECREF (index) ;
return -1;
}
Py_DECREF (index) ;
}
return 0;

}

J

Xt RRBGR [EME T DU A ANl SR SR 1) R 2Bk B 2 — A5 A S SRR S | A BT,
HVFZ R Il —A5 | A R B S 25 AR5 | TR I AL BRI AR B : FEVF AR DU, 2R [T AR 2 I 6 8
1, TARFFEN A5 R SHER RIME—S . L, SRIEIXEG5 @ A %L, dipyobject _cetItem()
Flpysequence_Getrtem(), PRI —AFETIH WM REBCZE I HBIBA ) .

— A TR AR TR A — A R BGR [R5 S BT R B Y eR - A (R 2
WAL BRI RIY) T2 R el | I, ARARBE pyLise_cetTeem () IN—FR5EHURE
H, ARSI HGIH — B2 USRI Pysequence_cetTrem () (EMHEZEEM RIS M
—IFAREFERE A H . ARSI — D PR XSRS

NGRS — DR BRI R — RS R R BBl — 2 pyiist_GetTten(),

ﬁﬁﬁ%444\§%ﬁﬁfﬁPySequence_GetItem()o

N

long

sum_list (PyObject *1list)

{
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; 1 < n; i++) {
item = PyList_GetItem(list, i); /* FEE &g */
if (!PyLong_Check (item)) continue; /* Bkt dF & % +/
value = PyLong_AsLong (item);

(BETID
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(750
if (value == -1 && PyErr_ Occurred())
/* KRMEHFAER ¢ long 8, KF +/
return -1;
total += value;

}

return total;

long
sum_sequence (PyObject *sequence)
{
Py_ssize_t i, n;
long total = 0, value;
PyObject *item;
n = PySequence_Length (sequence) ;
if (n < 0)
return -1; /* WHKE */
for (1 = 0; i < n; i++) {
item = PySequence_GetItem(sequence, 1i);
if (item == NULL)
return -1; /* FAEJFF, HEMEIR
if (PyLong_Check (item)) {
value = PyLong_AsLong(item) ;
Py_DECREF (item) ;
if (value == -1 && PyErr_ Occurred())
/* RAMEBER R EEN ¢ long 2R, WHFE */

return -1;

total += value;
}
else {
Py_DECREF (item); /* & # 5| A M */
}
}

return total;

1.4.2 2%

1t Python/C APT vy 5 2y 4 1) HA BRI AR D5 K22 faj R C 282400 int, long, double fl char+
8o A LEEEH SN R R T8 HEASL IR T L ) o Bl BB X G B — A, i —
G SIT KA IR (E o X LA SIS 5 6 E AR s ROIE ] — & i

type Py_ssize_t

J& T fa5E ABL —/Mfifs sizeof (Py_ssize_t) == sizeof (size_t) WIERSIEZETL, CO9%H
BEE SUXFEZRTY (size_t B— DS EEEEA), #5257 PEP 353 T fRiERS . pY_SSIZE_T_MAX
ﬁ%Py_ssize_j:ﬁ@ﬂﬁﬂ@ﬁ%jﬁﬂziﬁﬁgo

1.5 B8

Python 27 51 A B IS E R AL BRI AR e RACBRRY S & Bl i &, RIG &6
MBI, KICEHE, B2 MIRIATR MR, AR E N4 P I RS el )

IR, XT CREFP GORYL, SR ALIUE 2 TR . Python/C APT AR i BT AT bR 4G W] DAG | K 535
R AR R RO SO R 3 AN . —BORUL, M — PR BB R R, ESRE RN, BFE
WA BRI SEI A, FFRR B R . AERBCA T BISMSOR, XMl noLs s -1, B
VRO BRI B 2K 8, A DB iR o] — AN R EAREE AU, HP R AR . A %L
BOA AW AR s B0e A AR IEHE, B pyEre_occurred () ARIEATRAMAM . XL
BAh 2 LA SR

1.5. B&E 9
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SERSBES N LB AT Y XY TE NN P 2R o — %t
A PALFEPI AR S — RECEkA, S BERA KA. REpyErr_occurred () W AR R K2 I
IR Y555 KB E R B —ME AR R ERBI S5, A A O W& B nunn. A 24
PREL T DA B SR A PyErr setstring () @EE LI OREARNREGEMN) BE S FRSHEEL,
MeyErr Clear () A PAERRHEIRES.

SR S RS Hh = AR (B AER AT LA NuLL): S 2R MV (e, DASCmI(E e ke
XA X5 Python  sys.exc_info () ERAME; IR, EAIH AR —HERY: Python X R M KM
Python try ... except I FTAL IR G — 1 H, T C JZHH 58 RS R HE il AF| C R
e 1[]2!'@4%%53§EE§E§U ik Python “F5 i REA 1) F FAFIEER, ZHFHEA S MR HER 2
sys.exc_info () 4 Qto

THTERL A Python 1.5 JF4f, A\ Python fURS U5 1) 53 HOIRAS I H k1 . LA 24 i 77 SO R 2K sys.
exc_info (), ‘EFfiR[A] Python fUR I » AR HORAS . BEAL, XS 17 53 bR AS Y O XA SR A2
T AR TR TR ) S5 ) BRSO PR AT R LAY S RS A BR B AR D7 B9 S RS . 17 11
AL EACHS o i — N EE AR R TC S R B T 1 IEAE AL B S P B o DL R B 1AE [l )
R MU | X R AT 2 A Ay A K

PR — R IS, — N 55— R EIOR AT HE B8 AF: 55 1) BR800, 214 A6 A ] A R AR R 5 1 T S
FEAET | R N R RS R A Ty . BN EFE A RAEAIRT I, TR bl — A 5pR
w, HE RRRES DR - ISEERGIZNFE ., HERA KRR TEHEZE L.
EHIY sum_sequence () 7Bl — A S HRF AL 3 R fRTERBI 1o IR (AR K s B FEAG I 2]
BRI AN 5 ZE BT A MRS U0 . TR BR PR EUR R T — SR D PR . 15, O THRIRAR
Python Y2 WAL, FATHE/R 145411 Python fUHH:

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

item = 0
dict[key] = item + 1
XFIE) C AR AN -

int

incr_item(PyObject *dict, PyObject *key)

{
/* SR AN K NULL BT Py XDECREF */
PyObject *item = NULL, *const_one = NULL, *incremented_item = NULL;
int rv = -1; /* REEMGENA -1 (k) */

item = PyObject_GetItem(dict, key);
if (item == NULL) {
/* R4 KeyError: */
if (!PyErr_ExceptionMatches (PyExc_KeyError))
goto error;

/r FERERIAERE: ~/
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)
(BT )
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(#2 E50)
goto error;
v = 0; /* I */
/I REPATHEERE +/

error:

/* RERE, HERHTMRBRBEFELE </

/* f£ F Py _XDECREF () WA ® NULL 3| Jf */
Py_XDECREF (item) ;

Py_XDECREF (const_one) ;

Py_XDECREF (incremented_item);

return rv; /* -1 RT41E, 0 R4 KRY */
}

EAMFMAERT CilEEFH goto WA — M 2 B AR A KD B BT AT fiE
)EHPyErrfExceptionMatches () %ﬂPyErrﬁClear () ﬂé&ifﬁ%%ﬂ@ﬁﬁ, %&ﬂﬂ{ﬁj@}ﬂPyﬁXDECREF()
KALFERT RSN NULL B EASIH (HEEAFRT x5 Py pEcrEF () EBE] NULL 5B ET) o
B — mAE T RO B A5 S BB iAo NuLL A BERFEIE AT s 20l sty [l o B
BRI IRAL R —1 CRIBD I H AR A AT R T B J5 A s o il .

1.6 #& A Python

FUAT Python fERESAUIATT (R A S E M ) A FHEHOm— T EHES R ER PR, mIHE
EAHERREA. RS2 EON e A TEMRES S IR 2 5 A RERL -

HAR YRR B Py _Tnitialize (). WREEHIIRILE MBI ZE, IHFOIE AR puiltins,
_main__ fll sys. BEBRFHIIHILEIRE R (sys.path),

Py_Initialize () REWE” FIABHINER (sys.argv). WRFIGRFEIITHY Python (U 2L AL i,
mugﬁﬁf’yCon fig.argv %HE%&EP}/Config.parsefargv: %J@Pylh(m SR H o

FERZEARSE L (K52 Unix il Windows, BURTENTT AR ), Py Initialize () RRARIEXTFRUE
Python fFERERR AT $0AT ST AL B 0 S A0 ok T B8 R Bk 42, IF 1% Python B W[ HEAHX] T Python
FRRERR PT PAT SO [ e AL AR E R, BRFREXSTHE shell Ay R FEAE GREAS & path) B4
214K python BRI HAT SCHFFTESC H KR &AM 1ib/pythonx. v [ H .

ZEBIRAE, WA Python AI AT U T /usr/local/bin/python, BERHMEEFENT /usr/local/lib/
pythonX.Y. (SEFr L, XMFEBAEEE SN “BER” 78, &1 A paTe PR E|H N python Y
AT SO BB ) P T DA S I B PR B AR i PYTHONHOME,, il i 1% PYTHONPATH FEARIE EEAE
ZHITE BN B SR E I T R

Huﬁ/\[ﬂ@}\jﬂﬂfi}?ﬂ‘[)j\iﬁiﬁﬁﬁﬁﬂﬂnyInitializeFromConfig () -‘Zﬁ"]‘ﬁﬁP}/Config.programﬁname §|€
W Z . W57 pyTHONHOME /59K 2% 78 75 Wi & I H. pyTHONPATH {75 9K 25 B 48 A B A5 E B% 72 2 i
T B RS AL B AR P AR B B W py_GetPath (), Py_GetPrefix (), Py_GetExecPrefix ()
fpy_GetProgramrullPath () SEEL (GXEERRETIIAE Modules/getpath.c FIE X ).

I, B FFZXF Python #EAT “ ROIURAL” . BN, I AR T BEAR R E 3 i 8l (BRI py_Tnitialize ()
o M AR % Python [ i F B2 48 58 i A8 B RE i Python Ff 43 BiC 19 N A7, 3X W] DA il &8 1A
Py Finalizebx() RKSEP. QIR Ml Python &b T EWI IR S M Py IsTnitialized () BRECRFIR
MIEAH. A XX R A 2 F B2 T . Ry _Finalizesx () REREMIIA
Python R T/ BB AT, 10l 37 AR BT 40 FE i P9 AT B Bl A S 9ioRE )

1.7 {Fif@
Python W] DL SESE A i DA I R RR AR R R BTG TE . MO TR £ 03B AT I AR 50
SMTFH PRI BB -

BRI R 52 3851 e D, Python JEARCIS A & L H Y Misc/SpecialBuilds.txt, A AR
FRBES RS, I NAEaCes, SR FRERS F O EIR IR Z R RE AT 555 . AT R 304

1.6. #& A\ Python 11
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R G B A LR R B -

Py_DEBUG

TERE LT Py_DEBUG Z IV UL N it il REAS R = A 38 5 T R Python A4 . py_DEBUG #F Unix i
PER 2 E VSN ——with-pydebug F| . /configure it KB MY, B WA AE S EE{EIE Python L&
) _DEBUG %K) . 24 Py _DEBUG fE Unix Zi ik b a I, Sitas AL FF e dt

B 7R SCHid e S ORI, B IATHISMG A, 1% 2[5 Python Debug Build.,

E X py_TRACE_REFS ¥ B S HiBEE (W configure ——with-trace-refs M), X4 LT HZEN,
FrE AR A Pyobject FIIMPANEINFBOR4ES— NG ST R IE ARSI 3R B 4 B R 2 4
BER. FEREE, FrA IS AT AR . (FER B N R 2 TR AB 2 5 &R )

ﬁ?‘éﬁ%ﬁééﬁi%ﬁ, 1%1472%@] Python ﬂﬁ{ﬁﬁ%*[ﬁ/\] 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, W] RELEUERAS P A LR T AT FE . BRI FRS LA PyUnstable BIZRARIC.

o L% APL, AL NIRRT . 248 LT Py _rivitep_art I, R AN THEIMN
Python.h X‘j‘ﬁl‘/&ﬂ:o

REEREAE T SO E A E

WA TIRIZKHTR PR, W _Py_Internalstate, ;] FEANZIME AL HE 2 RAEHN T A
AR FLA APL, ANSRARTE ZEAE X RN AP, 558K AR CPython J1 A B SRAHE AR R I 37 57 5
N APL,

2.1 A% C API

A SR Pyunstable HiZK K APLERRE X424 FF CPython BYSZILANTY, I W] RN i 7 FH 4 25 B 72
WA R Ao s (BN 3.9 1 3.10) o (HIZ, BEAXTEN S IE LM (Flank 3.10.0 |
3.10.1).,

BlFEHNLTIN, RE%H T AR
{5t AP 51 H 55 2R BE CPython JT A HEREF AL SR AN B 1 KIE Y B 2E

2.2 MRAEFZ#HEEOMRER

BRI, ASCRRBNE T &, HZIR APLRIRE ABI T AP A HITRHRAE A% ] 14 1191
AR A Python 4%
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2.2.1 R C API

Python 3.2 5| AT Ik API, ‘& & Python ) C API {14, Rl FHAZKE API {4 & nl PA— R gR ik B ] £E
%~ Python A ik . ZH APL N4 4o F AT o
Py_LIMITED_API

TEFEALHE Python. h Z B E SGXAN 2 PAERE LA 32 FR API, Ik #E3Z R API {4

Ff Py_LIMITED_APT & SN TARIIY BT S ¢ B I Python MUA ¥ py_vERSTON_HEX fH. 7~
JEAS 5 MFE R AT 1617 i A5 Python 3 R AR HUERRE ABL e, FF w6 H 2% A 1B TG | A 22
M API,

ANEFA pY_VERSTON_HEX %%, 1@ H4id— R/ MRERA (B4 0x03020000 375 Python
3.10) DATEFESE AR Python A HES T4k B PR FFARE -

PRIE B DA Py_LIMITED_API SN 3. HAUR S 003020000 #H[E (EJ Python 3.2, 5| ASZ[R API
FIRRAS )

2.2.2 135 ABI
R, Python 3244t 7 —A £87€ ABI: RI—#1K5#5 Python 3.x 2 MALRES ABLARAEIFTSH A

O #ik

T ABLKFR; 12 Bl ABL [, 40 bl TSR A5 5 B0 S A iR ol b T 45 A (AT Ry s 404
2R SEBEARIR . i, Python H i HAt B B i BERCAE Y J 1Y 47 A . 7S 17 Python (1] T 5
ZEng (PEP 387) T flE

Fax® ABL W SHE T % APL RXHANATFIIAS, (Hb L& A S—Biltn, X EIHRAZ R APL FFRH
1E Windows I, {li Fi#25E ABI B9 5 24 955323 python3.dll MAEMA L JRAYE W python39.d11,

FERLEF-5 F, Python R AT ALK A abi3 AREEH IR IF (Bl mymodule . abil3. s0). B
ASAGE AR R AR RE ABL 07 (BHAT R TH) fFEM X —L, B, BT 3.10+ %
FR APT 21307 AN HT 9285 T AR AR (1 Python .,

e ABL H BN B AR A1 Python (3L 2P B BUIAAE , A DUR MR . B EANTA AEAR
) C FAL B AT = T

2.2.3 PR APl pyfE R FOMEHE
MR APLI) H A L VR A 5E 8 C APL il QAR50 , (AT B2 PERE LR 2%

BN, Efkpyrist_GetTtem() AN, (HHE “RELLEMN” FERAPyList_GET_T1TEM() WEAA] HE .
XA ZE A B A T30 SR R A B R DA A & i ) 9 X G S B4 A o

TEARE X py_LIMITED_API ST, Fotk C API BB B 22 6 PUATIN B E i . %€ X Py_LIMITED_API
S8 RN R, SRR T Python HIEESS M E M, (HF T BRI MERE

WM Py_LIMITED_API & X, FIPABETRALRAY ABL R 4i1¥ 2R APL § AN RE. X AR T
HAEFNY. Python A b RGPERE, (HALKFRR M A2, BT py_rIMITED_APT #7490 1FRF =4 — 1l 7E
A& JEY BT 3G &4 K Bt , &1t EIEF & AT Python R AS BT & At .

2.2.4 Z PR APl 7R

TR A py_viviTep_apT BEAT W iF Ak 56 4 fRE B B 9% A 5 [ROAPT (42 € ABI.
Py_LIMITED_API {AN{ATE & By, (H—A> APLiAUIEHAMPHA R, Qiibimg i 5.

Py_LIMITED_APT /NAEALER[F—A A1 Pl iy ZE B Python SRS HR T S8 oA el 8. fildn, %
TE—ANE57 NULL fE NS B B %L . 7E Python 3.9 A7, NuLL FYES ik F— P BiAFTH, {EA1E Python 3.8
L SRR E R, SECA NuL 5B . RS EE T AR R B
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T AN M4 5 LT Py _LIMITED_APT W HESUZER IR B H I A SR, B e 22K APLAY—
BT

H XL, FRATE BN SRR P Python /IMEASRIMK— A9 R, I fehr i I AR

FATEH WA BT 1] APL f 478 SORS DA A5 2 75 S XA W1 8 2 BRAPT 59— 3B 7% Rt E LT
;Z_LIMITED_API, DRAAFEIE RSN THOAREE (80 2R NPT R ) PeEh

I B2 APLH A IRIEFEER . 7E Python 3.8 || Py LIMITED_API #iiFd EEMWE LY EHETE
Python 3.12 [iz4T, (HE R A—EREM Python 3.12 %%, B, fEfa@ ABLRE R EMIHN T, #B9
Z KR APL W BB F R 5

2.3 FEMEE
ABI 58 @ MEA UG T Python, BT ARl 4168 . (IRE SRR G kg s . X F 422 ABI 1y
HAREDL, XM ELT—A “FEE7. BATEE ST OS 25HUFAN #2814

WRAE R & -G A Python MUASES AT IR RS & ABI Y5 AN 45 & Python 23 % 7 Y TAT .
K H python.org PASIFZEHE = T4 K i) Windows F1 macOS % 1 iiUER T Fid it

2.4 Z/R APIHAE

U 1 APT AL TH X 2250

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()

e PyBuffer_ FromContiguous ()

e PyBuffer GetPointer ()

e PyBuffer_ IsContiguous()

e PyBuffer Release()

e PyBuffer_ SizeFromFormat ()

e PyBuffer_ToContiguous ()

e PyByteArraylter_Type
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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_NewEXx ()
PyCFunction_Type
PyCMethod_New ()
PyCallIter_New/()
PyCallIter_ Type
PyCallable_Check ()
PyCapsule_Destructor
PyCapsule_GetContext ()
PyCapsule_GetDestructor ()

PyCapsule_GetName ()

16

Chapter 2. C API g9fa5E 1%



The Python/C API, £1THa4 3.13.1

PyCapsule_GetPointer ()
PyCapsule_Import ()
PyCapsule_IsValid()
PyCapsule_New ()

PyCapsule_SetContext ()

PyCapsule_SetDestructor ()

PyCapsule_SetName ()
PyCapsule_SetPointer ()
PyCapsule_Type

PyClassMethodDescr_Type

PyCodec_BackslashReplaceErrors ()

PyCodec_Decode ()
PyCodec_Decoder ()
PyCodec_Encode ()
PyCodec_Encoder ()

PyCodec_IgnoreErrors ()

PyCodec_IncrementalDecoder ()

PyCodec_IncrementalEncoder ()

PyCodec_KnownEncoding ()

PyCodec_LookupError ()

PyCodec_NameReplaceErrors ()

PyCodec_Register ()
PyCodec_RegisterError ()
PyCodec_ReplaceErrors ()
PyCodec_StreamReader ()
PyCodec_StreamWriter ()
PyCodec_StrictErrors ()

PyCodec_Unregister()

PyCodec_XMLCharRefReplaceErrors ()

PyComplex_FromDoubles ()
PyComplex_ImagAsDouble ()
PyComplex_RealAsDouble ()
PyComplex_Type
PyDescr_NewClassMethod ()
PyDescr_NewGetSet ()
PyDescr_NewMember ()
PyDescr_NewMethod ()
PyDictItems_Type

PyDictIterItem_ Type

24. ZR APIBIAE
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PyDictIterKey_Type
PyDictIterValue_Type
PyDictKeys_Type
PyDictProxy_New ()
PyDictProxy_Type
PyDictRevIterItem_Type
PyDictRevIterKey_ Type
PyDictRevIterValue_Type
PyDictValues_Type
PyDict_Clear ()
PyDict_Contains ()
PyDict_Copy ()
PyDict_DelItem()
PyDict_DelItemString ()
PyDict_GetItem()
PyDict_GetItemRef ()
PyDict_GetItemString/()
PyDict_GetItemStringRef ()
PyDict_GetItemWithError ()
PyDict_Items ()
PyDict_Keys ()
PyDict_Merge ()
PyDict_MergeFromSeq2 ()
PyDict_New ()
PyDict_Next ()
PyDict_SetItem()
PyDict_SetItemString/()
PyDict_Size()
PyDict_Type
PyDict_Update ()
PyDict_Values ()
PyEllipsis_Type
PyEnum_Type
PyErr_BadArgument ()
PyErr_BadInternalCall ()
PyErr_CheckSignals ()
PyErr_Clear()
PyErr_Display ()

PyErr_DisplayException ()

18
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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 ()

e PyErr SetInterrupt ()

e PyErr SetInterruptEx()

e PyErr SetNone ()

e PyErr SetObject ()

e PyErr SetRaisedException ()

e PyErr SetString()

e PyErr SyntaxLocation()

24. ZR APIBIAE
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PyErr_SyntaxLocationEx ()
PyErr_WarnEx ()

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
PyExc_ChildProcessError
PyExc_ConnectionAbortedError
PyExc_ConnectionError
PyExc_ConnectionRefusedError
PyExc_ConnectionResetError
PyExc_DeprecationWarning

PyExc_EOFError
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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_RecursionError
PyExc_ReferenceError
PyExc_ResourceWarning
PyExc_RuntimeError
PyExc_RuntimeWarning
PyExc_StopAsyncIteration
PyExc_StopIteration
PyExc_SyntaxError
PyExc_SyntaxWarning
PyExc_SystemError

PyExc_SystemExit
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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()
PyFloat_GetMax ()
PyFloat_GetMin ()
PyFloat_Type
PyFrameObject
PyFrame_GetCode ()
PyFrame_GetLineNumber ()

PyFrozenSet_New ()

22
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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_GetMagicTag()

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 ()

e PyIndex_Check ()

e PyInterpreterState

e PyInterpreterState_Clear ()

e PyInterpreterState_Delete ()

e PyInterpreterState_Get ()

e PyInterpreterState_GetDict ()

e PyInterpreterState_GetID()
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e PyInterpreterState_New ()

e Pylter_Check ()

e PyIlter Next ()

e Pylter Send()

e PyListIter_Type

e PyListRevIter_Type

e PyList_Append()

e PyList_AsTuple()

e PyList_GetItem()

e PyList_GetItemRef ()

e PyList_GetSlice ()

e PyList_Insert ()

e PyList_New()

e PyList_Reverse()

e PyList_SetItem()

e PyList_SetSlice()

e PyList_Size()

e PyList_Sort ()

e PyList_Type

e PyLongObject

e PyLongRangelIter_ Type

e PyLong AsDouble ()

e PyLong_AsInt ()

e PyLong_AsLong ()

e PyLong_ AsLongAndOverflow ()
e PyLong_ AsLongLong ()

e PyLong_ AsLongLongAndOverflow()
e PyLong AsSize_t ()

e PyLong_AsSsize_t ()

e PyLong_AsUnsignedLong ()

e PyLong_AsUnsignedLongLong ()
e PyLong_AsUnsignedLongLongMask ()
e PyLong_AsUnsignedLongMask ()
e PyLong_ AsVoidPtr ()

e PyLong_FromDouble ()

e PyLong FromLong ()

e PyLong_ FromLongLong ()

e PyLong_ FromSize_t ()

e PyLong_FromSsize_t ()
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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_GetOptionalltem()
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 ()

e PyMember_SetOne ()

e PyMemoryView_FromBuffer ()

e PyMemoryView_FromMemory ()

e PyMemoryView_FromObject ()

e PyMemoryView_GetContiguous ()
e PyMemoryView_Type

e PyMethodDef

24. ZR APIBIAE
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e PyMethodDescr_Type

e PyModuleDef

e 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_ FromDefAndSpecZ ()
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 ()

e PyNumber_ Float ()

e PyNumber_ FloorDivide ()

e PyNumber_InPlaceAdd()

e PyNumber_InPlaceAnd()

e PyNumber_InPlaceFloorDivide ()
e PyNumber_ InPlaceLshift ()

e PyNumber_InPlaceMatrixMultiply ()
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PyNumber_InPlaceMultiply ()

PyNumber_InPlaceOr ()

PyNumber_InPlacePower ()

PyNumber_InPlaceRemainder ()

PyNumber_InPlaceRshift ()

PyNumber_InPlaceSubtract ()

PyNumber_InPlaceTrueDivide ()

PyNumber_InPlaceXor ()
PyNumber_Index ()
PyNumber_Invert ()
PyNumber_Long ()

PyNumber_Lshift ()

PyNumber MatrixMultiply ()

PyNumber_ Multiply ()
PyNumber_Negative ()
PyNumber_Or ()
PyNumber_Positive ()
PyNumber_Power ()
PyNumber_Remainder ()
PyNumber_ Rshift ()
PyNumber_Subtract ()
PyNumber_ToBase ()
PyNumber_TrueDivide ()
PyNumber_Xor ()
PyOS_AfterFork()
PyOS_AfterFork_Child()
PyOS_AfterFork_Parent ()
PyOS_BeforeFork ()
PyOS_CheckStack ()
PyOS_FSPath ()
PyOS_InputHook
PyOS_InterruptOccurred ()
PyOS_double_to_string()
PyOS_getsig()
PyOS_mystricmp ()
PyOS_mystrnicmp ()
PyOS_setsig()
PyOS_sighandler_t

PyOS_snprintf ()
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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_ClearWeakRefs ()
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()
PyObject_GC_UnTrack ()
PyObject_GenericGetAttr ()
PyObject_GenericGetDict ()
PyObject_GenericSetAttr ()
PyObject_GenericSetDict ()
PyObject_GetAIter ()

PyObject_GetAttr ()
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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_SelfIter()

e PyObject_SetAttr()

e PyObject_SetAttrString/()

e PyObject_SetItem()

e PyObject_Size()

e PyObject_Str()

e PyObject_Type ()

e PyObject_Vectorcall ()

e PyObject_VectorcallMethod()
e PyProperty_ Type

e PyRangelter_ Type

e PyRange_Type

e PyReversed_Type

e PySeqlter_New/()
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PySeqlter_Type
PySequence_Check ()
PySequence_Concat ()
PySequence_Contains ()
PySequence_Count ()
PySequence_DelItem()
PySequence_DelSlice()
PySequence_Fast ()
PySequence_GetItem()
PySequence_GetSlice ()
PySequence_In ()
PySequence_InPlaceConcat ()
PySequence_InPlaceRepeat ()
PySequence_Index ()
PySequence_Length ()
PySequence_List ()
PySequence_Repeat ()
PySequence_SetItem()
PySequence_SetSlice ()
PySequence_Size ()
PySequence_Tuple ()
PySetIter_Type
PySet_Add ()
PySet_Clear ()
PySet_Contains ()
PySet_Discard()
PySet_New ()
PySet_Pop ()
PySet_Size()
PySet_Type
PySlice_AdjustIndices ()
PySlice_GetIndices()
PySlice_GetIndicesEx ()
PySlice_New/()
PySlice_Type
PySlice_Unpack ()
PyState_AddModule ()
PyState_FindModule ()

PyState_RemoveModule ()
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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 ()

e PyThread ReInitTLS ()

e PyThread_acquire_lock ()

e PyThread_acquire_lock_timed()
e PyThread_allocate_lock()

e PyThread_ create_key ()

e PyThread_delete_key ()

e PyThread _delete_key_value ()
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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 ()
PyType_FromModuleAndSpec ()
PyType_FromSpec ()
PyType_FromSpecWithBases ()
PyType_GenericAlloc ()
PyType_GenericNew ()
PyType_GetFlags ()

PyType_GetFullyQualifiedName ()
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PyType_GetModule ()
PyType_GetModuleByDef ()
PyType_GetModuleName ()
PyType_GetModuleState ()
PyType_GetName ()
PyType_GetQualName ()
PyType_GetSlot ()
PyType_GetTypeDataSize ()
PyType_IsSubtype ()
PyType_Modified()

PyType_Ready ()

PyType_Slot

PyType_Spec

PyType_Type
PyUnicodeDecodeError_Create()
PyUnicodeDecodeError_GetEncoding ()
PyUnicodeDecodeError_GetEnd()
PyUnicodeDecodeError_GetObject ()
PyUnicodeDecodeError_GetReason ()
PyUnicodeDecodeError_GetStart ()
PyUnicodeDecodeError_SetEnd()
PyUnicodeDecodeError_SetReason ()
PyUnicodeDecodeError_SetStart ()
PyUnicodeEncodeError_GetEncoding ()
PyUnicodeEncodeError_GetEnd()
PyUnicodeEncodeError_GetObject ()
PyUnicodeEncodeError_GetReason ()
PyUnicodeEncodeError_GetStart ()
PyUnicodeEncodeError_SetEnd()
PyUnicodeEncodeError_SetReason ()
PyUnicodeEncodeError_SetStart ()
PyUnicodelIter_Type
PyUnicodeTranslateError_GetEnd()
PyUnicodeTranslateError_GetObject ()
PyUnicodeTranslateError_GetReason ()
PyUnicodeTranslateError_GetStart ()
PyUnicodeTranslateError_SetEnd()
PyUnicodeTranslateError_SetReason ()

PyUnicodeTranslateError_SetStart ()
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PyUnicode_Append ()
PyUnicode_AppendAndDel ()
PyUnicode_AsASCIIString()
PyUnicode_AsCharmapString ()
PyUnicode_AsDecodedObject ()
PyUnicode_AsDecodedUnicode ()
PyUnicode_AsEncodedObject ()
PyUnicode_AsEncodedString ()
PyUnicode_AsEncodedUnicode ()
PyUnicode_AsLatinlString()
PyUnicode_AsMBCSString ()
PyUnicode_AsRawUnicodeEscapeString ()
PyUnicode_AsUCS4 ()
PyUnicode_AsUCS4Copy ()
PyUnicode_AsUTF16String()
PyUnicode_AsUTF32String ()
PyUnicode_AsUTF8AndSize ()
PyUnicode_ AsUTF8String ()
PyUnicode_AsUnicodeEscapeString()
PyUnicode_AsWideChar ()
PyUnicode_AsWideCharString()
PyUnicode_BuildEncodingMap ()
PyUnicode_Compare ()
PyUnicode_CompareWithASCIIString ()
PyUnicode_Concat ()
PyUnicode_Contains ()
PyUnicode_Count ()
PyUnicode_Decode ()
PyUnicode_DecodeASCII ()
PyUnicode_DecodeCharmap ()
PyUnicode_DecodeCodePageStateful ()
PyUnicode_DecodeFSDefault ()
PyUnicode_DecodeFSDefaultAndSize ()
PyUnicode_DecodeLatinl ()
PyUnicode_DecodeLocale ()
PyUnicode_DecodeLocaleAndSize ()
PyUnicode_DecodeMBCS ()
PyUnicode_DecodeMBCSStateful ()

PyUnicode_DecodeRawUnicodeEscape ()
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PyUnicode_DecodeUTF16 ()
PyUnicode_DecodeUTF1l6Stateful ()
PyUnicode_DecodeUTF32 ()
PyUnicode_DecodeUTF32Stateful ()
PyUnicode_DecodeUTF7 ()
PyUnicode_DecodeUTF7Stateful ()
PyUnicode_DecodeUTF8 ()
PyUnicode_DecodeUTF8Stateful ()
PyUnicode_DecodeUnicodeEscape ()
PyUnicode_EncodeCodePage ()
PyUnicode_EncodeFSDefault ()
PyUnicode_EncodeLocale ()
PyUnicode_EqualToUTFS8 ()
PyUnicode_EqualToUTF8AndSize ()
PyUnicode_FSConverter ()
PyUnicode_FSDecoder ()
PyUnicode_Find()
PyUnicode_FindChar ()
PyUnicode_Format ()
PyUnicode_FromEncodedObject ()
PyUnicode_FromFormat ()
PyUnicode_FromFormatV ()
PyUnicode_FromObject ()
PyUnicode_FromOrdinal ()
PyUnicode_FromString /()
PyUnicode_FromStringAndSize ()
PyUnicode_FromWideChar ()
PyUnicode_GetDefaultEncoding ()
PyUnicode_GetLength ()
PyUnicode_InternFromString()
PyUnicode_InternInPlace ()
PyUnicode_IsIdentifier ()
PyUnicode_Join ()
PyUnicode_Partition ()
PyUnicode_RPartition()
PyUnicode_RSplit ()
PyUnicode_ReadChar ()
PyUnicode_Replace ()

PyUnicode_Resize ()
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PyUnicode_RichCompare ()
PyUnicode_Split ()
PyUnicode_Splitlines ()
PyUnicode_Substring()
PyUnicode_Tailmatch ()
PyUnicode_Translate ()
PyUnicode_Type
PyUnicode_WriteChar ()
PyVarObject
PyVarObject.ob_base
PyVarObject.ob_size
PyVectorcall_ _Call /()
PyVectorcall NARGS ()
PyWeakReference
PyWeakref_ GetObject ()
PyWeakref_ 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 ()
Py_EndInterpreter()

Py _EnterRecursiveCall ()
Py Exit ()
Py_FatalError()
Py_FileSystemDefaultEncodeErrors
Py_FileSystemDefaultEncoding

Py _Finalize()

36

Chapter 2. C API g9fa5E 1%



The Python/C API, £1THa4 3.13.1

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_IsNone ()

Py_IsTrue ()

Py LeaveRecursiveCall ()
Py _Main ()
Py_MakePendingCalls ()
Py_NewInterpreter()
Py_NewRef ()
Py_ReprEnter ()

Py _ReprLeave ()
Py_SetProgramName ()
Py_SetPythonHome ()
Py_SetRecursionLimit ()
Py_UCS4

Py _UNBLOCK_THREADS

24.
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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
ssizeargfunc
ssizeobjargproc
ssizessizeargfunc
ssizessizeobjargproc
symtable
ternaryfunc

traverseproc
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e unaryfunc
e vectorcallfunc

e visitproc
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ASFEAT B R AR ARV T SO G X 4 i Python JEACHS , (EEANTREA FSRVFARAE A9 1L J7
G R T2 L
32 o B R A LA BT DA 2R AR TR B SAT S RN R 2. ] R T SAT 5 A Py eval input,
py_file_input MlPy_single_input. XS RAERZENEAES B R BOCRH AR .
B X LK HOP AU AR RZ PIier B S, A —DRRE/INOAL BRI RR A U2 A X AR [ C Ry
FILE S5 (R AT AR AR HAGERR) . (2402) A8 Windows i, ShalSEE2 A9 R ILb 147 T g 2> (i)
AR, B DAY 2R 2 A TR 2 X 28 e 50ty Python iz 47 i il O AH ] A4 2 B 2RO 15 DL A7
F rILex ESEATEA].
int PyRun_AnyFile (FILE *fp, const char *filename)

XORE R R PyRun_AnyFileExFlags () (TRIALIGE T, KF closeit ¢ 0 T flags XA NULL.
int PyRun_AnyFileFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)

XARE R R PyRun_AnyFileExFlags () WRLIGEEIT, K closeit ZHH 0.
int PyRun_AnyFileEx (FILE *fp, const char *filename, int closeit)

RSN N PyRun_AnyFileExFlags () WRALIRIE D, X flags ZH05 M NULL,
int PyRun_AnyFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)

WER fp 5 m— A KB E L B (5 G B2 o A B0 Unix B 2 m) 19 S0, R
[BlPyRun_InteractiveLoop () WE, FNREIPyRun_SimpleFrile () BIGEHR . filename £ ] S
R IIRE R (sys.getfilesystemencoding () MY . UNH filename 5y NULL, M ERELS Al
me2 2" MRS . AR closeit HEAE, SCIFRTE PyRun_SimpleFileExFlags () 1R[] Z Hi#E X M.

int PyRun_SimpleString (const char *command)
XX i PyRun._SimpleStringFlags () HIfRIALIRIE O, ¥EPyCompilerFlags® 4 NULL,

int PyRun_SimpleStringFlags (const char *command, PyCompilerFlags *flags)
R flags 40, 8 __main_ BIHPHAT Python YRS . Q2R _ main  WIAFEAE, ERFLQIE.
BRI 0, WA | R FE R I -1 AR AAERTR, W LEFEREFL . T flags &
X, WS T
TERIRG K T —MEHAMIA G T RAEPER systembxit, MERBCREASMRE -1, TRk
T2, R¥pyconfig. inspect NBIPRXIE.

int PyRun_SimpleFile (FILE *fp, const char *filename)
XX i PyRun_SimpleFileExFlags () HITRIALIRIE T, ¥ closeit &5 0 i flags %M NULL.
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int PyRun_SimpleFileEx (FILE *fp, const char *filename, int closeit)
KR X I PyRun_SimplerileExFlags () RIALIRIZEIT, ¥ flags ¥ NULL.
int PyRun_SimpleFileExFlags (FILE *fp, const char *filename, int closeit, PyCompilerFlags *flags)

Pl FpyRun_simplestringFlags (), {H Python JEACHY 2 fp BEHUIMTA & — D INAEHRY AT HR
filename R A4, BB filesystem encoding and error handler FffiY . WIS closeit N EAE, M)
SCHRFE PyRun_SimpleFileExFlags () iR [ Z Hi#E K] .

O #ik

& Windows |, fp 24 DA 3 HIA=FTIF (B fopen (filename, "rb")). 75N, Python 7] &
TV IER AL BRAE ) LF 4745 A i A ST

int PyRun_InteractiveOne (FILE *fp, const char *filename)
XS E N R PyRun_TnteractiveoneFlags () RIALIRIE D, B flags 1%} NULL,

int PyRun_InteractiveOneFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
R4 flags ZHGEWOF TR B 55 B BRI U — % iER] . PSRRI sys.pst fll
sys.ps2 WHE/R. filename X515 F filesystem encoding and error handler fRRY .
AN AT R B o, WERT| & A MR B -1, BE Q1R AR MR A 1R R [k 3 1R
Python E{J?ﬂﬁ%ﬁﬁi{?ﬁlﬁ’] errcode.h @Tﬁi¢¢ﬂg%ﬁ1ﬁﬁgo (1%«/{%: errcode.h }T‘ﬂi%}ﬁ Python.h
FrAudE, PR R T B b 25 T A )

int PyRun_InteractiveLoop (FILE *fp, const char *filename)
AN R PyRun_InteractiveLoopFlags () WIRIALIREE D, ¥ flags %K NULL,

int PyRun_InteractiveLoopFlags (FILE *fp, const char *filename, PyCompilerFlags *flags)
RO AT B 522 B KRR B 2 53k BEOF. i PSS sys.ps1 fil sys.ps2 [
PoR. filename ¥4 il filesystem encoding and error handler SEfifi% . 24/7F EOF BP¥iR[E o, B4
SR IIRFRE R o] — A 1 K

int (*PyOS_InputHook)(void)
B THE ABL AIRAREREA AR M — AR ALN int func (void) MIER%L. % ERECKTE Python FfERERS
PN RIS PRI S5 25 A 2 idin AR A« R I S 2 o 55 14 ] AR RS
ar PR AT R A IR, iR Python i Modules/_tkinter.c FHAYHREE.
TE 312 WA B AR T I RO B A 25 TR

char *(*PyOS_ReadlineFunctionPointer)(FILE*, FILE*, const char*)
ﬂ[y\%ﬂiﬁﬂy%‘rﬂgﬁ\ﬁﬂjﬂ char *func (FILE *stdin, FILE *stdout, char *prompt) E@[Zl

B, EEHH R PR PR AT I — T T AR ERIA SR . 1 R B8 T A MR EAF 5 prompt Ay
NULL St e, S8 JE MIT SR R bR i A SCHREE— AT R A, IR 5 R A4 . BN, readline
REHCRE XA 1 BRI T4 A tab SN S DI RE

LEB IR —ANH PyMem_RawMalloc () B{PyMem RawRealloc () Z»ECHIFAFER, BE R K44
IR NULL,

TE 3.4 A kAR T 45 W00y pyMem_RawMalloc () B{PyMem_RawRealloc () 73 HC, 1A 2
EHPyMemﬁMalloc () ﬁPyMemﬁRealloc () ﬁ‘@ﬂo
T 312 A J A AR T RO BB = A A% 25 TR
PyObject *PyRun_String (const char *str, int start, PyObject *globals, PyObject *locals)
Bl #Hagil A, XEFN N PyRun_StringFlags () WRERIEIT, FF flags B0 NULL.
PyObject *PyRun_StringFlags (const char *str, int start, PyObject *globals, PyObject *1ocals, PyCompilerFlags
*flags)
REMAE: #a951 R . TEHIRXIR globals Fl locals 48 7 {1 L F SCHHATR H str 1) Python JEAT, FHE
HIVA flags 35 7€ W 4 e AR . globals Whsiiig—A7Hi; locals W] DASRATARI SE L 1 WS MRS X 42 .
5 start 57 1 248 R AT IRAU I RO LR TE AT -
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R BRIV Python XFRAAATIISER, B ARG K T 78 Wk 1] nuLL.
PyObject *PyRun_File (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals)
BEE: Fe9IR . XN FipyRun_FileExFlags () WIRALIRIE I, R closeit &8 0 4
flags 1K NULL,
PyObject *PyRun_FileEx (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals, int
closeit)
BEME: a9l A .. XEEX N PyRun_FileExFlags () WIRIMLIIET, $F flags A NULL.

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

BEME: a9l A .. XEEX N HEPyRun_FileExFlags () BIRIMLIIE T, $F closeit TEH 0.

PyObject *PyRun_FileExFlags (FILE *fp, const char *filename, int start, PyObject *globals, PyObject *locals,
int closeit, PyCompilerFlags *flags)
REE: FHa9FA . %{[}L:]:PyRun_StringFl ags (), 1ﬂ Python dﬁfﬁﬁ%%/‘k fr QEXW]TK%*/I\V\]T?

LR . filename N4, B¥HS ] filesystem encoding and error handler Ef#fS . QR closeit
NEAE, WSCHRRAEPyRun_FileExFlags () JRIAZ HiHE M.

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

BeMa: #ag5lA. B TRE ABL X4 X NPy _compilestringriags () BTRIMEMUIER, *F
flags 15 NULL,

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

BEME: #0951 A XX TPy _CompilestringExrlags () WRIALIIED, HF optimize 1
_10

PyObject *Py_CompileStringObject (const char *str, PyObject *filename, int start, PyCompilerFlags *flags, int
optimize)
B # G 5 A o RTH SR iE str Hr i) Python JEACRD , 3 (M 25 SRAAD NI 5 o FARTEART i start 251 53X
Ef%ﬁﬂ% %é@ﬁﬂ%&’?ﬁ%ﬂ@ﬁﬁ%#ﬂ@% j’ﬂPy_eval_input, Py file_input ﬁPy_singl e_input,
H filename 5 7E 1) SC 45 230 R A4 15 AXRS X0 5 9 W] RE 3 BUAE [ 5 2 B syntaxError R A
e TSR AR TO VA R AT B S 26 0 b B 8CRF 2R [m] Nu L

FEEL optimize $5 8 FIFAR NI S H -1 KRS —o I R RERR AL SN . X
0 (ithifb; __debug  SHE(H). 1 BIEHRENR, _debug  MR(E) 8l 2 CORYFERFHR MR
Added in version 3.4.

PyObject *Py_CompileStringExFlags (const char *str, const char *filename, int start, PyCompilerFlags *flags,
int optimize)
BEME: #Hag3l A . Hpy _compilestringobject () FUh, 1B filename 32 VAfilesystem encoding and
error handler SRS H )T ER o

Added in version 3.2.

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

BwEME: #H951 R . BT RUE ABL X REN pyEval_Bvalcoderx () RYFLIEE D, B AT
%, AR RS R . HALSHI9E N vuLL.

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

B fh: #a951 R . TS ABL XGRS GORME, YIRS R 935, It
WS A AR B I, SRR AR BUR R, B R IBOAERI AL, R AT B
BRINME Y7 S B TTHY B A TC A

PyObject *PyEval_EvalFrame (PyFrameObject *f)

BEE: #agF A & TRUE ABL X — N ATWORIE. XXt pvEval svalrrameEx () HIFIL
B, TR R ARA
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PyObject *PyEval_EvalFrameEx (PyFrameObject *{, int throwflag)

BEME: #ag5 A, & T L ABL X Python fEREAT AN IB IR TRk . 5 AT f AH IR
RIS RAFPANAT, ERE T HARYE T Z AT . BN throwflag T2 BA W] DAY 22—
WARAEAE, WA SFECLHME — 725 XU T AR throw O 5k,

TE 3.4 WA K AR AR T R B E B & — IR, T DA ORAS R 2 Fe 05 3h 1) 0
int PyEval_MergeCompilerFlags (PyCompilerFlags *cf)

BEBR BB Y BOREMIR TS, AR I EAE, SRR m] AR
int Py_eval_input

Python ik i I TS ZA AR IS5 Blfrpy_compilestring () fliH.

int Py file_input

Python $3  HIF MSCPF sl bR S0 A e S R IR AT 5 L Py_CompileString () . X
AL AT SR Python JEACAS I ZAL AT -

int Py_single_input

Python 15359 Fl F BB AR 64T S Bl Py _Compilestring () i . X2 HF A H AR
TEERHIAFS -

struct PyCompilerFlags

52 AT MO R SRR A5 KO U 0 IS (BRI R B A0 dne £1ags fe AL TIDUF A
BB THITI, EAFIEH PyConpilerFlags *flags fEA. ECHEIL T, from _ future
import AJPMEML flags.

,El% PyCompilerFlags *flags 7?5 NULL, cf_flags ?}E%%ﬁi %ﬂﬂg%"—;[ﬁl? 0, 1] Eﬂﬂ:‘ from

__future_ import MM ARAEMIERERS P EF.
int cf_flags
I 1 i AR
int cf_feature_version
of _feature_version 2 Python [{/NMRAS: . BN Y4 #TtG1k -l PY_MINOR_VERSION,
BTN, Y HACYTEcr flags Hi%E T PyCE_ONLY_AST FEARIFE A S .
e 3.8 A K AT W T of_feature_version “FEX .

int CO_FUTURE_DIVISION

AR AAE flags T B VAMIAFIREIE AT / Bl PEP 238 FTAlEm) “HERE".
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cHAPTER 4

51 AT

AT I ZA Y R RO =M T4 B Python 34215 | I 14K
Py_ssize_t Py_REFCNT (PyObject *0)
BRI Python X4 o 1975 [ 14K

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

i py_seT_rEFCNT () BRECRBLE—ARGGI HITTEL
TE 3.10 A K AAETE: Py REFCONT () BHCH NI TR SRR AL
TE 311 A R A AR TSR BRI const PyObject*,
void Py_SET_REFCNT (PyObject *0, Py_ssize_t refcnt)
FEXR o W5 TR BN refent .
1 JEH A AR Python 4ik i, 2R refent KT uINT32_MAX, A GERFB yimmortal 52
R B immortal 5 ¥ G5 .
Added in version 3.9.
TE 312 BUA A AR T KA R RN B 2
void Py_ INCREF (PyObject *0)
FIRNXTGE 0 REL— Wil strong reference, HEWIZXT G IEAERLH ] HA Y. B -
YRR BT immortal 5 PG50 .

I PR BG4 T Sk Btborrowed reference JEHEE A strong reference, Py NewRef () EREUAT 4% 6122
FrHistrong reference,

MXIRMEMERE, A py_DECREF () RBEE .

MRS AR NULL; HERARAS BERf S B AN NULL, 5§ Py_XINCREF ().

AT R 2 DMEA] 7 2SR Bt i 2% o0 /0% SRSt G2 okt B R BRI A AR OR
TE 312 JUAR A AR GRAERRA BB L.
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void Py_XINCREF (PyObject *0)
5Py _1ncrEF () UL, XIS 0 AIPAH NULL, FEIXAMEOL T R ECRHE A AR .
HiG S APy _XNewRef () o

PyObject *Py_NewRe£ (PyObject *0)

& T Fa5E ABL & 3.10 e, NR R A E—AH 1 strong reference: X o Ly Py INCREF () Ff3& B %}
£ o0,

MR FEX A strong reference I, N 247EH B Py DECREF () SRBERGIH .
X5 0 WhZAN K NULL; UIER o WA NULL WS M Py xNewRe £ () .

Bign:

Py_INCREF (obj) ;

self->attr = obj;

ATPAE

[self—>attr = Py_NewRef (obj); ]

S Py_INCREF ()
Added in version 3.10.
PyObject *Py_XNewRe£ (PyObject *0)
& THUE ABL B 3.10 Az, KT Py _newret (), {HXFS o \[PAZN NULL.
WRRAG 0y NuLL, A - Ffak [ 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 AWA A NULL),

L PR G #05 F TAEAR R B3 FT I B — Astrong reference
WX GZIIAN A NULL; WERARAS BB & AN N NULL, EMEH Py _XDECREF (),
AN I pR B2 DATRATT 5 L PRt oo F/DRF HEBenf % SKik, R B B AT R .«

A g

T PR $L 2 T BT 7 Python AR A (FIAN24— AN E __del () FiERIEELBIPRE
TSR anst ) . EARXSERAD P R A S LR, BT AISEEYS A Hi 17 A Python
&R . XEMEFET A py_DECREF () Z BIATAT AT At 4 R AR R AR IR X G 0 N % A T 5E 4
FPRZS . Ban, A — 502 I Bt 2 A AR 12 R e i 52 5 | 5 DL 3 — Al e A
BRI , R e IR Ef Py _DECREF () .

T 312 AR A AR RAEXTRA LWL
void Py_XDECREF (PyObject *0)

5py pEcrEF () L, HXFTZL o Al PAK NULL, FEIX PR 00 T B0 oA BORE A AR 30ROk
H Py DECREF () P[RS T AL
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void Py_CLEAR (PyObject *0)
RE— R MRS o [Fstrong reference JFEW DA NULL, FESUIE L N A 2R A AR MIRCR s 7EHAlh
TN HBR S py_pEcrer () M, REHETHSEW PR NULL. £1X) Py DECREF () ()4
AN TR, RO 2 A oAl — AN B AR S e RS | 2 B 2505 NuLL,
24 T5 BRI 1] — N AE A [m] WS (B RT BB 23k D7 (¥ 6 S 0 5 | B R 25 2 — NI

1E 312 A KA R ESHIMERKPORE IR WERESEEAMATE MR, EITEASH0
Sl .

void Py_IncRef (PyObject *0)

B FRE ABL FURII— AR XS 0 WHfstrong reference. Py xIncREF () WIRBURA. E I
FIT Python HiEF TR BIAS KA -

void Py_DecRef (PyObject *0)

& T FaE ABL Bt — A8 M5 o Wstrong reference, Py XDECREF () WIREUNAS. B8 H T
Python 14T BNASHKA o

Py_SETREF (dst, src)
LI AR — N8 X4 dst 1strong reference, ¥ dst ¥ H src.
TEpy_crLEAR () WREHLH, XA CEUL” MRS AT RE S e By

Py_DECREF (dst) ;
dst = src;
LA T R IR
[Py_SETREF (dst, src); }

REGEAFTERE OO I dst [ERIGIH _ Z 0T _ K dst B sre, MIMTLEARAT IR dsr 425 B i fih 2 A AL
AT dst F7 10— MR 5

Added in version 3.6.
TE 312 A KA AE T R RS HONAE RSPk E— R WERENSHEG W, BN~
A il o
Py_XSETREF (dst, src)
{fiflpy_xpECREF () {0#Py_DECREF () fJPy_SETREF AR fh,
Added in version 3.6.

15 312 IR S AT R B AR A SRR, SR 2R
AL
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CHAPTER B

FELE

ARFEREIR W SR BCRAL AR F RN & Python S35 . [ fifF—4% Python S35 Ab BRI EERH A R R E LM . BN
TAEIRPRA 515 POSIX errno A8 & (B4R A — il K AWM IRI 2R R . KZ%C APL R
BAE BN PATHIFABE ST . KZ45 C APL s 253k [ — AR FE R g . MR T AT 43R [0 —AN 8 5
M%i@w?uﬁ%ﬂ%ﬁﬁ&%ﬁ@~¢%ﬁ%%ﬁ@—M%%%%wwmfgﬁﬁmliﬁﬁm
1M 0 KRR

ERHIDE, SHRTE R IR A SR, RO, ARl 5. G R ARk
E,ﬁ%%ﬁ%ﬂ%%NmL(E%~%ﬁé@%m%,%w,W%Eﬁ%ﬂ%mmuwﬁﬁﬁ~¢#
NULL f9 13 )

KB T E R R R BRI AL R W, i A SR EA R A BT RIS e
ZWETE. MERITAIE R RN, SR A A SRS R B (X 58 s A7)
Be) o MUERAERAL TSR, W R IZIE R HAREE . R W TN RIR ], TR — i B ) 1 5 3%
ME 20 T AR, WIREEIRBCA TS S A B/ V024, X Python/C APT [ ¥ I AT REAN & HI 1Y
F18, FF BT RE S AR A ) 75 R I

O #ik

BEIRAEREF AL sys.exc_info () BPATER . AIEXIRLT M ARMR (RMELRE) KR, m
JEHESAERFEYERZ G (R LERE) BEE.

5.1 $TEDFO;HHE

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

B T HE ABL SFARIERIWIHTENE] sys . stderr FFIREE AR AR BRAEFE 22 systemExit, Xl
TN A SATE AR, H 2R Python JEA%, JE/R systemExit SLHIHEE Y RIS

U SR T AL T A R P BRI
15 set_sys_last_vars JyAEEAH, WAERt sys . Last_exc FFEEATAT SN, 1T FIAIES

&, EFEMMWASE sys.last_type, sys.last_value fll sys.last_traceback a4 ik N1%
S 2T, (R [a]
TE 312 fUAS R AR AR TR : A T X sys . last_exc IR
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void PyErr_Print ()
J&F 1452 ABL PyErr_PrintEx (1) A% .
void PyErr_WriteUnraisable (PyObject *obj)
& T Fa5E ABL J ] 24 \1 555 F1 obj 25008 sys.unraisablehook () .
2R O B APRER A AR SL b | R, XA T H RS sys . stderr FTHI— K& L
HE. B, UREEAESE _del (O R HIZE R
LR BRI IR AL NS SR oby, EARIRA AT G K S8 FITEEY_E R 30 A2RTTRE, oby I3
ANERCRHTEITEE S H B . AR obj 2 NuLL, Rf HATEI (A1 .
] T A R BB AL R B — e
TE 3.4 JA R AEAS S FTEN R (R R . 2R obj oy nuLL 5 T EI ]3] .
FE 3.8 fRAS K AEAS T i sys.unraisablehook () o

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

YpyErr writeunraisable () 5L, 1B formar M52 0K SH BT EEHEE: B0
é',\)\(%l]fEL?PyUnicodefFromFormat () ‘:F' EI/\:MEH [7] PyErr_WriteUnraisable (obj) j(ﬁ[%ﬁ[\ﬂ:
PyErr_FormatUnraisable ("Exception ignored in: %R", obj). ﬂﬂ% formatj@ NULL, U=,

FTED )5 S
Added in version 3.13.
void PyErr_DisplayException (PyObject *exc)
& THUE ABL B 3.12 prAe. K exc BYARHERI RRITEIF] sys . stderr, IHHEATHEATRE.
Added in version 3.12.

5.2 i Hw

XL b AT B AR B Y BT AR A IR R . O T TR L, — SR BRI 4R ] nuLe 84, DAGE

Jﬂ? return i%/ﬁjo

void PyErr_SetString (PyObject *type, const char *message)
& THUE ABL R ICEMIRIE R E M. SR E RERE, e NI
SH, Bl PyExc_RuntimeError. YRIGTE NFH BB Hstrong reference (I AE i py_INCREF ().
BASHCRARERIEE . BRA uct-8 MR,

void PyErr_SetObject (PyObject *type, PyObject *value)
& THUE ABL WRREEEML T PyErr setstring (), (HRAVMRAFHT A H7E LR —1 Python
PO -3

PyObject *pyErr_Format (PyObject *exception, const char *format, ...)
REME: 8k NULL, B T E ABL XAREURE T —MEiRIE R H Hik M T NULL, excep-
tion [\ 24 j&—> Python W) 582K, formar MG J5 1)L 2 2 WA AL XN IR IR BN
Ypyunicode FromFormat () & FIEMIE XFE. format J&— ASCII 45 ) FE4F 5

PyObject *PyErr_FormatV (PyObject *exception, const char *format, va_list vargs)
BEME: 184 NULL, & T1a5%E ABL § 3.5 jg#2. MlPyErr Format () fH[A], (BB — va_list
FAWSEONA R BB SRR .
Added in version 3.5.

void PyErr_SetNone (PyObject *type)
J&FHa5E ABL iIXJ2 PyErr_SetObject (type, Py _None) HfE .

int PyErr_BadArgument ()
J& T f45E ABL 3XJ2 PyErr_SetString (PyExc_TypeError, message) G, HH message 3§

S TARASHOR N N B B ERUN T
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PyObject *PyErr_NoMemory ()
#BEh: {8k NULL, & TFaE ABL X4 PyErr_SetNone (PyExc_MemoryError) S ; Bk A
NULL , DAfEY4NIFRERE, X2 ERET VAL return PyErr_NoMemory () ; o

PyObject *PyErr_SetFromErrno (PyObject *type)
Befh: 8% NULL. J&FHE ABL K@ —MEFEm AL, M7E C JF ok BOR [l B 3 B C Azt
errno B EST|K—N5FH . EME T —AIcHN %, HE—UZBEE errno M5 ZIUE X M)
iR =l (M strerror () 3RE), #RJ51EH PyErr_SetObject (type, object). fF Unix |, 4
errno H N EINTR B}, FRB—DNHWRGETEH, XRSVHHPyErs checksignals (), QR
BWE THRIERAT, WREHARRRZ R E . R eRECE 2R ] NULL, PRI R G0 AR [ 4 iR 1%
ARG RIS A return PyErr_SetFromErrno (type); o

PyObject *PyErr_SetFromErrnoWithFilenameObject (PyObject *type, PyObject *filenameObject)
#EE: &k NULL, & TFaw ABL 5pryErr SetFromErrno () 28{0l, [HUNME: filenameObject A~
NULL, ERHERE=ASEIL L ype WG ERE. TE osError FHEMIFI T, BRFHH T & X
S SLHIRY filename JEM:.

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

PyObject *filenameObject2)

BI-S =) B - & 4  NULL, B T E  ABI 8] 3.7 kA B ()}
FPyErr _SetFromErrnoliithFilenameObject () , {H 43255 — 4> filename %f 4, f T34 —
ANFEZPIA filename [ R EICR B Al A2 B 5%
Added in version 3.4.

PyObject *PyErr_SetFromErrnoWithFilename (PyObject *type, const char *filename)
BEME: 184 NULL, & T ABL 22 T PyErr_SetFromErrnoWithFilenameObject (), {H
B0 C RGN . filename 2 [l filesystem encoding and error handler fRRG] .

PyObject *PyErr_SetFromWindowsErr (int ierr)
BEME: 184 NULL, T 5% ABI on Windows B 3.7 W2, X 2— M T 5| % 0sError H{FEEER
B AT EHE AR derr {28 0, WISBUHXT GetLastError () B TR B AR . EXF
15 FH Win32 % FormatMessage () RFKH ierr BY GetLastError () T4 B EE R M) Windows
A, SR —4> osError X4, HH winerror BYERFBCAIZFEIRMAD, strerror JBMERFE N
*HEZB/‘J%I;EH%]E\ (N\ FormatMessage () Xj?f%) s ﬁ?}ﬁﬁlﬁ])ﬂ PyErr_SetObject (PyExc_OSError,
object) . %MK &L ZIR A NULL,
Auvailability: Windows.

PyObject *PyErr_SetExcFromWindowsErr (PyObject *type, int ierr)
#BEMA: 184 NULL, /& T 5458 ABI on Windows § 3.7 Wi, KT PyErr SetFromwindowsErr ()
, BN SRR E B AR S R
Availability: Windows.

PyObject *PyErr_SetFromWindowsErrWithFilename (int ierr, const char *filename)
BEME: 184 NULL, BT ia5E ABlL on Windows § 3.7 ie#t. 5PyErr SetFromWindowsErr () ),
WOMYA R G2 AR filename AR NULL , WISl i SO RGE A 3L (o5 . £sdecode () AT
AN =A SR i8% osError BIME SR T8 SR H LI £1lename JBIE.
Availability: Windows.

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObject (PyObject *type, int ierr, PyObject
*filename)
#Befh: 8k NULL, & Tfa'E ABI on Windows § 3.7 Ja#e. 5PyErr SetExcFromwindowsErr ()
KL, BIMYAF U AR filename RHy NuLL, BEXRHAERS = SHULHLS osError HIMGE AR
T SCRE LB £ilename JEYE.
Availability: Windows.

PyObject *PyErr_SetExcFromWindowsErrWithFilenameObjects (PyObject *type, int ierr, PyObject
*filename, PyObject *filename?2)
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B oW {5 18 A NULL. & Thi & ABI on Windows 8 37 MR & %
FPyErr_SetExcFromWindowsErrWithFilenameObject () , {H & ¥ 52 % — 4> filename
%,

Availability: Windows.
Added in version 3.4.

PyObject *PyErr_SetExcFromWindowsErrWithFilename (PyObject *type, int ierr, const char *filename)
#Zow i 8 A NULL. % Thi JE ABL on Windows 8 3.7 R & %l
FPyErr_SetFromWindowsErrWithFilename () , %ﬁ&l‘%‘ﬁ*g%%ﬁﬂkﬂgﬁﬁﬁﬂo
Availability: Windows.

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

B 8k NULL., B TFE ABL B 3.7 A, X2k TmportError MMEFEKEL. msg Bk
FRFEEE TS . name fl path , (FRATPAKH NULL ), KRGS E ImportError XN JEME

name Al path,
Added in version 3.3.
PyObject *PyErr_SetImportErrorSubclass (PyObject *exception, PyObject *msg, PyObject *name, PyObject
*path)
B 18k NULL, & T e ABL § 3.6 ja#e. FllpyErr SetImportError () RN, [HiXpA
AV E A ImportError TR AMlA
Added in version 3.6.

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

WE M H R 0 SCOF, TR RS MR B . A M FI A2 syntaxError , WEREHIMYENE, i
ﬁﬁTTEﬂ%/%%%jﬂﬁﬁ% SyntaxError,

Added in version 3.4.

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

B THE ABL 3.7 L. T ryErr SyntaxLocationObject (), {B filename 2 Jflfilesystem
encoding and error handler fESH)FITE .

Added in version 3.2.

void PyErr_SyntaxLocation (const char *filename, int lineno)
& T FasE ABL 28U FPyErr_SyntaxLocationEx (), {BAWE T col_offset parameter £2: .

void PyErr_BadInternalCall ()
J& T faiE ABL X4 PyErr_SetString (PyExc_SystemError, message) W4EE, HH message £

A TARESEIA T IR ERAE (B4, Python/C API %K) . B F: BT NHRHIT -

53 AHEE

LR BT AM C AR A 84 . EAT 05 R T Python B warnings S OHRLERR . B AT H 1]
sys.stderr 1T EI— 3555 0 298, WA BEC S48 @ &S iR, TEXMIEL T, BT
fil e et . AR RE TS LEN R B, (A5 kAU A e . IR A R, IRIEE 0 5 W
Rl e, REMESY -1, (TCVEME 2R SEPRfT B 785 8., BITIRmf E S s Ml A o X2l
ENZ) . WERMET SH, WHEMZATIER N e (B0, py_pecrer () FpA 5 IR R —
ANEEDRAE) -
int PyErr_WarnEx (PyObject *category, const char *message, Py_ssize_t stack_level)
& T HUE ABL K —MESAEE . S8 category R—MEEA0 (WFTH ) B NULL 5 message j&—
A~ UTF-8 il i) 745 R o stack_level J2— A5 R WIECR I IERG S8R AAZ AR Wb 24 i IEAE SR A T
RBISAT R o stack_level 2y 1 W pyEre_warnex () WEREL, 2 RAEMZ ERYEREL, PAIGEHE.
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%%%%Uﬂ\@ﬁ% PyExc_Warning E‘J?r%, PyExc_Warning zEE' PyExc_Exception E’J?%’é, EJ(LA%
HK /2 pyExc_RuntimeWarning . ARifE Python #53EHIVE 4 /8 & v [, i HAFRI A £

BEEA .
AREGERNEE, S BRI warnings My AT —w . B i T8 4 il 1
C APL.

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

K — A xR AT 2 oK A S B X2 {4 T Python bR #Y warnings.
warn_explicit () SMNZHYEHEAR; WHAF H IO TN . module I registry Z M 9l
NULL DARFEIARH SR B i BRI RCR -

Added in version 3.4.

int PyErr_WarnExplicit (PyObject *category, const char *message, const char *filename, int lineno, const char
*module, PyObject *registry)

J& T FasE ABL 20 FryErr warnExplicitObject () ANid message ¥ module & UTF-8 9% 1Y) 745
B, M filename J2 M filesystem encoding and error handler fEVSHY

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

J& TR ABL ()T PyErr_WarnEx () HA BRI B [l PyUnicode FromFormat () FeAgRALEE
THE. formar 2 ASCI 4gfith i) FAFHR o

Added in version 3.2.

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

& T FaE ABL B 3.6 paAe. 2T PyErr WarnFormat () WKL, {H category J& ResourceWarning
#EE%%} source f?é/a\ warnings.WarningMessage,

Added in version 3.6.

5.4 EiFHiRIEREE

PyObject *PyErr_Occurred ()
BEME: N A BT RUE ABL RN E TR E e, WERE, WhRESFHE type (15
XA PyErr_set* R PyErr Restore () WG —RKIAHAMNE 280, WARKE, Wik
Ml NULL, ARSI RHRIEMER G, BIARATFZR B TPy _DECREF () o

ViR GIL.

O #ik

ANER R BME 5552 B S AT A s MO PyErs ExceptionMatches (), fITF PR, (kb
%fﬁ%i‘ziﬂ%%ﬁ?%’éﬁﬁﬂé% SEARE R LB A ZY, SE TR TR
H—~F2K.

int PyErr_ExceptionMatches (PyObject *exc)

J& T FasE ABL 25T PyErr_GivenExceptionMatches (PyErr_Occurred(), exc). IERENV Y
RAESEFR i E T i AR GRS 5 | A PRE & AR AEVE AT D

int PyErr_GivenExceptionMatches (PyObject *given, PyObject *exc)
& THE ABL IR given S5 exc W) S R B VL FC R B EAH . A02R exe @—N2RXE4, I
2 given j— TR LG WA R B AR exc &2 —ATCH, Wizied (PALGBHTIedH)
T T S SRR D R A T UL

PyObject *PyErr_GetRaisedException (void)

B #eyil A, BT RUE ABL A 312 A IRERYFTG LM FE, RGBT R RS . 0
SRR DR M AR B ELUR ] NuLT.
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RSB 7R AR R AR, kTR B I R A R S A DR 7 i A i (5
GpE

-

{
PyObject *exc = PyErr_GetRaisedException();

s TRFAREMERORE ... 4/

PyErr_SetRaisedException (exc);

g 1)

PyErr_GetHandledException(), %ﬁ%ﬁﬁﬁﬁﬁfiﬂg%ﬁo

Added in version 3.12.

void PyErr_SetRaisedException (PyObject *exc)
B FHEE ABL B 312 jie. Kf exc BONMBIREG I Z IR, WERC BCE NS 25 A B R H .

A L
BETA PR — 0 exc BIBIH, BRAR—AREIFH .

Added in version 3.12.

void PyErr_Fetch (PyObject **ptype, PyObject **pvalue, PyObject **ptraceback)
J& T Fa5E ABL B 312 lRARFH: M pyErr_GetRaisedException () U,
PRI R AR IR AR A s o hE . IR R B IR R AT, W AR AR A
NULL. HUERCRE, WPRFHSERRIE HARKS SR Ir B A X R 05 - B BT 5 0] LK
NULL BB AN 4

O #ik:

WY PR ESGE B H T E R S  I E R A RO B IR s R IR T A RS P (o ]
Bt

{

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

/o TREFARRERORE . </

PyErr_ Restore (type, value, traceback);

void PyErr_Restore (PyObject *type, PyObject *value, PyObject *traceback)
J&F a5 ABL H 3.12 [RASFH: i PyErr _SetRaisedException ().

I rype, value I traceback 3X =X B IRIERAT, WHREIRE THIRERFUEERE. W
=5 noL, WS IRIERAT . A B A UL BBUHIEE oL RO R, Sk
BN 24 08— A2 IEATAE A TR i R . (335 Sk LE RN S b i) Ja 4k il . ) il
T & AR R R BT T s AR HEVE T 2 B30 XX 4 i 51 ELEE R 2 J5 AR RS T
PIA XL (WERARABRARIX — 5, SUNE LR A 8 H 2 AT )
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O #ik

W BR R e Bl R A AR A BRAR s A R IR RS B B o 3§ pyEre_reten () RefR
17T B RN o

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

%’T‘%ﬁi ABL Q 3.12 ﬁ)izl—‘ﬁ)ﬂ i%aﬂﬁﬁﬁPyErrfGetRaisedException (), W\ﬁﬁdﬂﬁjﬁfﬁé%%‘ﬁ
k.

TERFENOUY, FiipyErr_retch () PFRREIFERLAZ “HEIEMALH”, Bl xexc &I
*val Agg [l — AL FEX AP BT I ok BT AR I SR SE B 2E . WPR(E E 40 IE ALY,
MAAT AT e . S E R IE A2 N T 4R THERE .

p
O #ik
VLR R4 B R E FE _ traceback BN, WIRAHZLE YL E W, BFE
PATR FE A 7 Be:
if (tb != NULL) {

PyException_SetTraceback (val, tb);
}

PyObject *PyErr_GetHandledException (void)
BT hEE ABL B 311 e, SREBOHIE R H L], Wi sys . exception () FriRIIH)—FE. XiEd
—A> IR, ARG AR R R B — MR EZ R E RS G nvui. AeB
MRREZS I S IRAS . Does not modify the interpreter’s exception state.

O #ik

I BRI KO 3 AN SRl TR AL PSR AR BT o B R T 093 & 2 24 A D AR S AT I R
B R EIRSHIEME, W PyErr_setHandledException () RVKE B BRREIRS.

Added in version 3.11.

void PyErr_SetHandledException (PyObject *exc)

B TRE ABL B 311 pioke. WEBMIGFE , g sys.exception () FriffFH. X214 €
AR, MAZNIPEI K. BEEERHIRE, A vuLL.

O #ik

LR EGHE F A S8R A PR R RS T A . B8 i A 2 RS TR B IE R PRI R
SERSHIME. W PyErr GetHandledException () EIRBUREARS .

Added in version 3.11.

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

B FiE ABL B 3.7 profe. REUHAARH ([ BRREN, BRM sys.exc_info () By, X
SEAR A SRR SE, A RIS AR 5 H . R 1823 98 ) = A G grg i, KL
i —DEEAT DA NULL. AL B U EEBIPRE . WRECZ A T 10 MO Y. R

ﬁHPyErrﬁGetHandl edException().

(o i 1
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RO A S SR B AL PSR AR BT . B T 37 A R AR A S I IR A R A
FERSHEHME. EEHPyErr_setExcinfo () RIKE B FBRREIRS.

Added in version 3.3.

void PyErr_SetExcInfo (PyObject *type, PyObject *value, PyObject *traceback)
BT RE ABL B 3.7 e, WERHGE, BEM sys.exc_info () FIgkfRH, X2 S
RIS, MAENIBG RN RS MBS 85I . BUESRERE, A =1
72&1'%/\ NULL, ﬁt@f&%ﬁﬂT[’ﬂT%@ﬁﬁ%%’%o ET&%{%F@PyErr_SetHandledException ()o

O #ik

I BRI 3 AN S TR AL B AR R . B A3 A AR AU TR I AR A R A
SERESHEO . EMEHPyErr_GetExcInfo () RIZEFFEHERTS

Added in version 3.3.

e 311 A KB AR type il traceback ZAUE ARG AT HATPASY NULL, fiRE R IAE SR
Bl (B value Z40) RAEWTHEA]. BRRETIASAMIBOT A =S5 1.

5.5 E54E

int PyErr_CheckSignals ()
J& T ABL iXANeR £ Python {55 AL BEAZ B .

UISRAET: Python fRRE: T BRI M KA, ERHARE MR AR TS, WARE, Wk
E RS A BERT . UIPRSCRF signal AR, WIWTPAZE IR DA Python 255 (5 5 Ab RIS -

RS S A A TS, A5 M o, {H)2, MR Python {55 AL BRERS A T 75, WK
BRI RATIT B ECR L B ] -1 GRAE HABTR AL PRS- ] BRSO DAL BE : EATTRAE TR ke
W PyErr _CheckSignals () Bf#RALER).

AR R BN R AR, SiAEdR 32 Python MRS NRN . WIEAPITALM A& E] O,
XANBREAT DA A BB PR (B4 Cul-C) i K R C AT A .

O #ik

% STGINT ) ERIA Python {54 FES &5 | & KeyboardInterrupt B,

void PyErr_SetInterrupt ()
BB FHaE ABL Hifll— s1GINT G 5 2B . XM T PyErr_SetInterruptEx (SIGINT)

O #ik
BB PGS AR . BEW ARFGIL H-ih C 55 A B AR -

int PyErr_SetInterruptEx (int signum)
B THUE ABL g 3.10 pre. B—MESRAMECR . M FIRpyErr Checksignals () #H RS,
RV AR € 54051 Python {5540 BEEE
UEpR O] th BATIREE 503, IF 42 Python {550 BAR & 7E 1 K e (514024 F P43 R Cerl-C
e TR ) BTG AR C RS RTRH .
ﬁn%é{ﬁ\/‘xﬁéﬂ@{%’%ﬁ%ﬂﬂ Python EEALI‘IEEE‘J (Eﬂ%ﬁﬁﬂ\j signal.SIG_DFL By signal.SIG_IGN), 'E'i[é}f%
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AL signum TERE AP 4 BB 2 Ab, FHER 1, ZEICAARIL T, TR o, KSR
R BB .

O #ik
BB PGS AR . BEW PARAFGIL H-ih C fF 5 4B AR -

Added in version 3.10.

int PySignal_SetWakeupFd (int fd)
XA THREHEE T — M M BNE S B AR A AR B RS A G5 %5 19 B AR SO
TARSF . fd WAUZAEPRIEN . R B R — XA U AT .
WA -1 B IR X2 WIIIRAS . X 5E T Python H111) signal.set_wakeup_fd (), {H2
AT RIG A . fd 20— A S0 SRR AT . MR B 24 H AR
TE 3.5 WA KRR T : 7 Windows |, 1R BT SRR 3 A 3L

5.6 Exception 3§

PyObject *PyErr_NewException (const char *name, PyObject *base, PyObject *dict)
BEME: Feg7l A BT EUE ABL XA TR EH R —DHH 7. name ZHULHH
A E LR, & module.classname JEFH) C F4&-5 . base i dict ZHGHE N NULL, X 61 #
— MR H Exception BEXS (FE C Al DAl PyExc_Exception PiI).
MIHY __module  JEVEXFBISN name ZHITHIN-#EY (g — A RU5ZHT), MRL RN 5
i (RIG—DRITZIA) . base ZETHNRIGER NI AR —AFKeGE A4l
T TCAH . dict ZERT T ReA 8 — A~ Hh 2R TRy R AU

PyObject *PyErr_NewExceptionWithDoc (const char *name, const char *doc, PyObject *base, PyObject *dict)
BEME: #ay5l A . & TRUE ABL MlpyEre NewBxception () —FE, BT W DARRAAHLEAE BT o
R DI AR doc JEMEAESS, BRI R 2RI SR A A R
Added in version 3.2.

5.7 FEMR

PyObject *PyException_GetTraceback (PyObject *ex)
Bwefa: #ag sl A. B TRUE ABL RF 5 w5 KA [ 30) 48 8 — A8 5 R [, wl DA o
__traceback__ JEMETE Python HHjjil. QIZREATC RERAYIEIH, [ nULL.

int PyException_SetTraceback (PyObject *ex, PyObject *tb)
B FRE ABL RS RERA I BN b . (] Py_None JEFRE .

PyObject *PyException_GetContext (PyObject *ex)

Bl FHagil A . BT RE ABL BS REAH A LR S (TEALBL ex iSRRG K7 —A
SE) AER— s R R, WRAES _ context_ JEMEFE Python Hiifal. ANSREAE B RBRA I
¢, WR[E NULL,

void PyException_SetContext (PyObject *ex, PyObject *ctx)
B T FasE ABL $55 S A0 A R SCBEESN cx. T NULL SRIESE . A FORIR ax 214>
S BIRAAG A XRF BT I — MR 17) e 51T
PyObject *PyException_GetCause (PyObject *ex)
BEME: #e97l A . BT ERUE ABL 5 AR ERHE (— i sifl, 800 None, Hf raise
. from ... WE) VERN—AFGIHERE, WiEE _ cause  JEMFAE Python Hijjli.
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void PyException_SetCause (PyObject *ex, PyObject *cause)

B, F R ABL 5 5 A LB IR R %K cause. {H ] NULL SRIEZSE . AERERBUR A Sk i i
cause J&— LB H None . IXMATHL—A~FE 7] cause 5|

__suppress_context__ JEESBI AR N True.
PyObject *PyException_GetArgs (PyObject *ex)

B #ag gl R . & THRUE ABL g 312 e, RELFH ex ) args.
void PyException_SetArgs (PyObject *ex, PyObject *args)

& FHaE ABL B 3.12 jrie. RE550 ex 1) args H args.

PyObject *PyUnstable_Exc_PrepReraiseStar (PyObject *orig, PyObject *excs)

X2 RA8E APl ERFER AT P A L8 s .

FRREARTY except* SCELIY R SCBL o orig SRR R 70, 1M exes J& o S5 & (1 7
HHBINFR . IR orig FTREAFAERIRBULBRAYHR )Y, PARAE except* THJHHHT] A1 5
(M ENTEA Y orig IR I KR ) FIPCEFT LK s (R Er A5 orig MM EIH) .
AR [ F5 EEP I G| K Y ExceptionGroup, BUHUIREA LG KI5 H MR [H] None.

Added in version 3.12.

5.8 Unicode ®=E &k
FH RS TR E YK E C Y Unicode F34 .

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

BEE: #FHegdl A, B TiE ABL 4 —4> UnicodeDecodeError X & IH MM encoding, object,
length, start, end 1 reason 25 J@1%: . encoding F reason >}y UTF-8 45 i) F 455 -

PyObject ¥*PyUnicodeDecodeError_GetEncoding (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetEncoding (PyObject *exc)
BEME: #a971 R . B THROE ABL RIFIZEE R HEXTRI encoding J&TE

PyObject *PyUnicodeDecodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeEncodeError_GetObject (PyObject *exc)

PyObject *PyUnicodeTranslateError_GetObject (PyObject *exc)
REME: #eg7l A . BT RUE ABL RIS E SR XTRIY object @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)
B T HUE ABL R E SRR start JEMFARF I *start . start WA N NULL. SIS 1]
0, RIGHRME -1,

int PyUnicodeDecodeError_SetStart (PyObject *exc, Py_ssize_t start)

int PyUnicodeEncodeError_SetStart (PyObject *exc, Py_ssize_t start)

int PyUnicodeTranslateError_SetStart (PyObject *exc, Py_ssize_t start)
& T HUE ABL R4 E SRR start JEPERCH start. SN 0, KRIGI R [E] -1,

int PyUnicodeDecodeError_GetEnd (PyObject *exc, Py_ssize_t *end)

int PyUnicodeEncodeError_GetEnd (PyObject *exc, Py_ssize_t *end)
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int PyUnicodeTranslateError_GetEnd (PyObject *exc, Py_ssize_t *end)

B THUE ABL SRIUVAE S WX R end JEVEFHKFHTIA *end . end AN nULL. ISR 0,
RIGF IR ] -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 IEE ABL K45 E X RIY end J@YERCN end . MENINHRIE] 0, JIGR ] -1,
PyObject *PyUnicodeDecodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeEncodeError_GetReason (PyObject *exc)
PyObject *PyUnicodeTranslateError_GetReason (PyObject *exc)
Bl #egilA. BT RUE ABL IR RIZE FHER G reason JEME
int PyUnicodeDecodeError_SetReason (PyObject *exc, const char *reason)
int PyUnicodeEncodeError_SetReason (PyObject *exc, const char *reason)

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

B THUE ABL KF4E AR reason JEYERCA reason. IR 0, SRR A -1,

5.9 T

AR EER L T —MAE C )RS BT e b IR 75, FER DRI G i R g iE . 24
AR —E & KB VR A Python AURS (S5 & H ShIR ER LR IR ) Wl 2 AT, e
tp_call SEIADEM TC VR Ay iFl A Vsl 2 st Ab B

int Py_EnterRecursiveCall (const char *where)
B FReoE ABL B 3.9 peite. Fpic— " EIHm C 2900 RPRFEIA TR A0

TS 4E YT USE_STACKCHECK, MRSl pyos checkstack () KAty OS MR A ki . W%
AT RAEN, BRI E A MemoryError iR A JEE(H .

Wt /5 M bR IR A A S TR BB I R o A2 AT, FFIE > RecursionError JRiR [l —AEE
{Ho FEHAEL T, WRMEZE.

where ¥ 2hj—~ UTF-8 i) FAFER A " in instance check", BURF-5 Hyid AR RE BRI 5 240
RecursionError JH§EHBHE.

TE 3.9 A KA AR o R B A AE - 1 APL WAl A .

void Py_LeaveRecursiveCall (void)
B T % ABL /39 pr 2. 4 W — APy _EnterRecursiveCall(). b W 4
Xfpy_EnterRecursiveCall () WREAS M. a4 KT EAERIT— R A
TE 3.9 WA K A AS T M pROAE A 2 1% AP el .

IR X AR R B M e p_repr T ZARR B EE . FEQRIARZ AN, to_repr BT ELIBERXT A A
57 L BUARER. DA R A B RO R B S MR . MSEBRAR B, XA SR C WA B, reprib.
recursive_repr () M.

int Py_ReprEnter (PyObject *object)
& T HE ABL £ tp_repr SEITF LA T DAKS IR 34 o

WX S OB AT, MR FCRR [T — AN EEE . RS T torepr SEILN 2438 [A]— M8 H & A
PEAI FAF AT Biltn, dict XFEBRRE] (... 3 T list XFEKFRM [...].

BOSR TR F 128 U R s D00 3 B B5R R [] — AN E 8. ARSI R o repr SEELEH M 241% 7] NULL.
TEHABTE T, R BCRHR 2 tp_repr SEPURF AT IEH4KEE,

void Py_ReprLeave (PyObject *object)

& T FE ABL 450 —A~pPy_ReprEnter (). WAEIXTEENRIBIZEN Py_ReprEnter () W &L #
VEV I — 1K
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510 HRERE

JIr A B bR ifE Python S #8 il AR 24 Fch pyExc_ #) | Python S 4 FRAY 42 Ry ke 1) o X BeAB R 2
B pyobjectr; BATAREING. RIS T4l &
C &#R Python &#R &iE
PyExc_BaseException BaseException !
PyExc_Exception Exception bagelolyl
PyExc_ArithmeticError ArithmeticError %0l
PyExc_AssertionError AssertionError
PyExc_AttributeError AttributeError
PyExc_BlockingIOError BlockingIOError
PyExc_BrokenPipeError BrokenPipeError
PyExc_BufferError BufferError
PyExc_ChildProcessError ChildProcessError
PyExc_ConnectionAbortedErrc ConnectionAbortedError
PyExc_ConnectionError ConnectionError
PyExc_ConnectionRefusedErrc ConnectionRefusedError
PyExc_ConnectionResetError 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 @,
PyExc_MemoryError MemoryError
PyExc_ModuleNotFoundError ModuleNotFoundError
PyExc_NameError NameError
PyExc_NotADirectoryError NotADirectoryError
PyExc_NotImplementedError NotImplementedError
PyExc_OSError OSError gazco Ryl
PyExc_OverflowError OverflowError
PyExc_PermissionError PermissionError
PyExc_ProcessLookupError ProcessLookupError
PyExc_PythonFinalizationErr PythonFinalizationError
PyExc_RecursionError RecursionError
PyExc_ReferenceError ReferenceError
PyExc_RuntimeError RuntimeError
PyExc_StopAsynclIteration StopAsyncIteration
PyExc_StopIlteration StopIteration
PyExc_SyntaxError SyntaxError
PyExc_SystemError SystemError
PyExc_SystemExit SystemExit
PyExc_TabError TabError
PyExc_TimeoutError TimeoutError
PyExc_TypeError TypeError
PyExc_UnboundLocalError UnboundLocalError
PyExc_UnicodeDecodeError UnicodeDecodeError
PyExc_UnicodeEncodeError UnicodeEncodeError
LT}
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RI1-#IWN
Python &7R &

UnicodeError

C &#R

PyExc_UnicodeError

PyExc_UnicodeTranslateError UnicodeTranslateError
PyExc_ValueError ValueError

PyExc_ZeroDivisionError ZeroDivisionError

Added in version 3.3: PyExc_BlockingIOError, PyExc_BrokenPipeError, PyExc_ChildProcessError,

PyExc_ConnectionError, PyExc_ConnectionAbortedError, PyExc_ConnectionRefusedError,

PyExc_ConnectionResetError, PyExc_FileExistsError, PyExc_FileNotFoundError,

PyExc_InterruptedError, PyExc_NotADirectoryError,
PyExc_PermissionError, PyExc_ProcessLookupError and PyExc_TimeoutError fTéE:M]?iipEP

3151.

PyExc_IsADirectoryError

Added in version 3.5: PyExc_StopAsyncIteration Al PyExc_RecursionError
Added in version 3.6: PyExc_ModuleNotFoundError.

XL IR H 44 PyExc_OSError

C &R &it

PyExc_EnvironmentError

PyExc_IOError
PyExc_WindowsError

TE 3.3 A AR AR TR K BB 51| 448G 28 02 B ) S 2R Y
T
5.11 fREZEHAH

A W ARiE Python 5 ISR n ANV E 4 /e i, HAFRN pyExc_ fill I Python S 44K, X 283812
pyobject* KA EATHEIIG . PATFIH T4l 2 & 44 55

C &M Python &#R &iF

3

PyExc_Warning
PyExc_BytesWarning
PyExc_DeprecationWarning
PyExc_FutureWarning
PyExc_ImportWarning
PyExc_PendingDeprecationWarning

Warning

BytesWarning
DeprecationWarning
FutureWarning
ImportWarning
PendingDeprecationWarning

PyExc_ResourceWarning ResourceWarning
PyExc_RuntimeWarning RuntimeWarning
PyExc_SyntaxWarning SyntaxWarning
PyExc_UnicodeWarning UnicodeWarning
PyExc_UserWarning UserWarning

Added in version 3.2: PyExc_ResourceWarning.

"
e

RO H AR R AR
> AXAE Windows Hri 35 MR ST HUALELREF 2% ms_winpows , DAEARIHE & M6,
3 R AR R B
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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 RIERFZHIAR

PyObject ¥*pyOS_FSPath (PyObject *path)
A FagsI R . BT R ABL A 3.6 i, iR\ path 7S R G FRRER . WERZX S 2
—A str B bytes %4, MR E— 81 strong reference, WIRXTH LI T os.PathLike 2T, M)
HEEE A str 8 bytes X ZRHRHRF _ fspath_ () FEHAMEFH N5 K TypeError Ik
[f] NULL,

Added in version 3.6.

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

R F R filename 457 Return true (nonzero) if the standard I/O 3CA4: fp # A R v] 58 H. ) )
RME (%) {H. FTA isatty (fileno (fp)) NE[AR CHHE T X FME L. Wfeyconrig.
interactive NAEEAH, WRELTE filename $5%1 8 NULL 8 F HAFREE T FE4AFH ' <stdin>' B
12220 Z BRI P A

VLR AN AT 7E Python BT8R 162 BT T -

void PyOS_BeforeFork ()

& T 155E ABL on platforms with fork() B 3.7 paAe. TEVERR > L2 HIHE A HELE N IR S A R A, BE R
%&E?Eﬁﬂ% fork () BCE LMY vE ke 24 H HERE A R BB . OB T2 LT fork O
ARG .

A B
C fork () WM 24 HAE main” %72 (BT "main” f## %5) w7, XIF Pyos_BeforeFork () %
Pt 2t .

Added in version 3.7.

void PyOS_AfterFork_Parent ()
& T F5E ABI on platforms with fork() @ 3.7 Az, TEHERR > X2 )5 S8 H 28 pUERIRAS I R 4. LeR
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OV 2AEP I fork O BRI TERE 2 BT AR R BRECZ RO, Tttt e R A . R
BT ENLT fork () BRSE.

A By

C fork() T H N X4 H ¥main” % 42 (V T main” f
PyOS_AfterFork_Parent () it a0t

3
3
ey
St
an

X T

Added in version 3.7.

void PyOS_AfterFork_Child ()

& T FaE ABI on platforms with fork() § 3.7 gAe. TESHRE X2 )5 T iR Ze RS R . Ik
PRECAIIAETE ] fork () BATAR LAY va b 24 i e AR 1 R AU 2 S e bR Fp g ), ANz b e
Bl a1 2] Python fFRERR G . HIGH T & LT fork () ERL.

A B

C fork() W H M ¥4 H f'main” % 42 (L Fmain” % F %) 9+ # 7. X F
PyOS_AfterFork_Child () SRVt

Added in version 3.7.

& SR

os.register_at_fork() fE, L’fF {f ﬂfr ﬁf ?}}iPyOS_BeforeFork (), PyOS_AfterFork_ Parent ()
Mpyos afterrork_child() M E E X Python K%Y,

void PyOS_AfterFork ()
& T FE ABI on platforms with fork(). FEERE S X2 J5 ST 548 Py HOIRAS I R G SR gk 2 (i A
Python iR U i ok 50 24 70 B Rt o SR ERF— B AT A7 SO A B AR e, )
ANTEEL R £
H 3.7 A R EWiryos_afterFork_child () B,

int PyOS_CheckStack ()
&, F K4 ABI on platforms with USE_STACKCHECK § 3.7 FaAe. 4flREsefe R 25 (Al iR [B] BU(H . 3%
B—ANTJEERAEI , (BAUHEE LT USE_STACKCHECK BA] B ( B Hi2&7E{# H Microsoft Visual C++ 2
PRASI 4T E Windows AR |) . USE_STACKCHECK ¥4 H 3 iE X5 R4 NAZTIEN H C RS ik
AR E X

typedef void (*PyOS_sighandler_t)(int)
B T ABL

PyOS_sighandler_t PyOS_getsig (int1i)
B THE ABL IR MG i METAE SRR . X2 — X sigaction () B signal () [YjERALLE
Ao T ANEEE I XA AL

PyOS_sighandler_t PyOS_setsig (int i, PyOS_sighandler_t h)
BT RUE ABL XHES | RSB by RIEERIES LB . X&— X sigaction ()
5 signal () WYMRTHELERR . TEAZE X R EL !

wchar_t *Py_DecodeLocale (const char *arg, size_t *size)

& T RaE ABL g 3.7 pAe.
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A BL
M B B B 2% T B A R 9 B Al pyconrig APT DA K AT A R%T Python i 7 7 42 4
E’\JPyConfig_SetBytesString () [ZJ@(O

PR EAS B AE This function must not be called before % Python ¢ 477 #7144 14 2 BiA VR FH DATE IE 7
ML E LC_CTYPE 55 Xi: &Py _pPreinitialize () BREL.

di FH filesystem encoding and error handler FfEiS—AF47 8 . USRS IRALPREE M surrogateescape £f 17
AEFRZS, R FTAEAS ) 45 K9 fE S 2 U+DC80..U+DCFF i fil N 4% s AR — N5 P 91 w]
BB AT, WA 71 2 surrogateescape 5 R AR KL LA ARG E AT

AR o] — A5 1) BCAY S8 P AP AL T 4R, B Pymem_Rawrree () RBETLNAT. WIR
size A9 NULL, WIRHERR T null FAF I FATRES A *size

TE AR B 5% K A7 40 T B R ISR 8] NULL. 2R size AR NULL, W *size REAE NAFEE RS 15 H
(size_t)-1 E‘Zﬁﬁgﬁg%ﬁﬁﬁﬁj\j (size_t) -2,

ilesystem encoding and error handler & W PyConfig Read() 3 & B #: 2 Wpryconrig
Y 8
E’:inlesystem_encoding ﬂlfilesystem_errors %ﬂﬁ o

SRR R S % A, Al C TR s
W 2y_mncoderocale () MRS AFHARIDIN 45

& BH

PyUnicode_DecodeFSDefaultAndSize () ﬁPyUnicode_DecodeLocaleAndSize () LZ[@IO

Added in version 3.5.
TE 3.7 WA K72 B IUAE PR AUCTE Python UTF-8 A5 45l A} UTE-8 Zfidfg .
TE 3.8 A KA AN TR IIAE AR AE Windows b PyPreconfig. legacy _windows_fs_encoding N2
I e R ICRF 5 FH UTE-8 gfag ks

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
W77l 0x80..0xFF,
R[] — A8 WA L T R B FE s, i pyMem Free () RBENAE. 24K LE FTDEE BN 1E4y
Be st R i 0] NULL.
Gk error_pos A NULL, W RIIET SR *error_pos WA (size_t) -1, BLETE A IR
BN TR EG T .
filesystem encoding and error handler & W PyConfig Read() ¥ & ¥ fy: £ Wlpyconfig
B‘]filesystemﬁencoding M filesystem errors %B‘ZF—\I o

¥l py_DecodeLocale () PRECRARFFTT R FEAD [0 By P8 A7 4LV 47 H

A L

PR A ATAE This function must not be called before * Python ¢t 47T 4744 14 272 B g R B DATE IE A
WL E LC_CTYPE IEF X & pry_preinitialize () B
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& B0

PyUnicode_EncodeFSDefault () MlPyUnicode_EncodeLocale () lglﬁlc

Added in version 3.5.
TE 3.7 AR S AR o AR R $KFE Python UTF-8 #15XF5-f i UTF-8 Zghidig X

TE 3.8 A KA AT IIAE AR AE Windows _FPyPreconfig. legacy _windows_fs_encoding N2
D) e R ASCRF A ) UTE-8 gptdtg =

6.2 ZGiThAEE

XSRS [ sys BT AER] PALE C ARG T A TR R, EAT# A T 24 B RER AR sys Bl
I, T I S HE NIRRT M ko
PyObject *PySys_GetObject (const char *name)
BEME: AT A . BT RUE ABL IREDR H sys BRI R name 5535 Q1R E A AFAE N R 1]
NULL, FHARKERH.
int PySys_SetObject (const char *name, PyObject *v)
& THUE ABL X sys B name Bk v BRIE vy nuLL, TECHEILT name K¢\ sys BEH b g il
Mo BETIIRIRIA O, AR RIE] -1,
void PySys_ResetWarnOptions ()
% T HaE ABL $f sys.warnoptions HE NZV|HK. MR FEPy _Tnitialize () ZHIBETR .

Deprecated since version 3.13, will be removed in version 3.15: ¥ N % % sys.warnoptions Fl
warnings.filters,

void PySys_WriteStdout (const char *format, ...)
B THE ABL RFDA formar IR i 1 FAFERH A S| sys. stdout. ARG RALA T, R % A4
THEM (WTF3).
Jormat |3 245 EL RS AL i 3 A R 10 B /DR IE 1000 525 AR - id 1000 45 /5, it
PRI FRHh, XA AN Z BRI %es” #6205 BT 2416 1" %.<N>s” e R,
Hp <N> 2 — MBI <N> 5 H AL S AR AL ORI IR RT 2 FAS 2 it 1000 745 11 -+ 3F
T . BB %t”, Bl RN ARE R BECET B A A T U
WERKAETHNR, sys.stdout 2PES, CAFRILIYTHERF T A EHIER (C 29 stdout

void PySys_WriteStderr (const char *format, ...)
J& T FaiE ABL 25{llpysys_writeStdout (), {BECHNE AR sys.stderr BY, stderr,

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

J& T Fa5E ABL 25l PySys_WriteStdout() [ BRECE-& {1 pyUnicode_FromFormatV () Fk&=ALTH &,
HHASRHE BB AT B K

Added in version 3.2.

void PySys_FormatStderr (const char *format, ...)
J& T fasE ABL 28{llpysys_Formatstdout (), {HBCHE AF| sys.stderr 5 stderr.
Added in version 3.2.
PyObject *PySys_GetXOptions ()
BEMEL: ARG A BT ABL A 3.7 maA2. R ERYHET -x ST, KT sys. _xoptions.
R AR, KR [ NULD I REE R
Added in version 3.2.
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int PySys_Audit (const char *event, const char *format, ...)
BT RUE ABL B 3.13 pae. 5| & — A TSI I AR (TS A o B aR ] 2 B 7 2 T
IR [ JE B I R — A7
event “FAFRSEWL AR NULL .,
QR CTIN TAEATE -, WPRHER formar FIHAMSHORM E— N EE AR T . B~ PASH, i87]
A EPy_Builavalue () MRS FERF. IR EPEAS S DT, EXFgmms—
MNEITE AT

AR N AR . ESIEFE AT, B H T RER ML 45 R SE O B 2 FE, i
M ERTRe 205 it .

THHERE # MUY Y B Y Ery_ssize_t RN, ToIR @A E X T PY_SSIZE_T_CLEAN,
sys.audit () HAT5K B Python AUHY i R EIOHR] 1 45 .

BB PySys_AuditTuple ().

Added in version 3.8.

Téi.&Z WA KA BKpy ssize t T # MFAF. TEMZ T, 251 DA AEA T

int PySys_AuditTuple (const char *event, PyObject *args)
BT HE ABL @ 3.3 maAL. Hrysys_audit () R, ELKSHUAER Python M RAEA . args W
se—> tuple. WERAEASHEL, W args ATPASY NULL.
Added in version 3.13.

int PySys_AddAuditHook (Py_AuditHookFunction hook, void *userData)
FEAT R HIXS S hook T MBI A H T80 7513 . FE RISy R 18] 22 AE 22 MORR (el JERAE . an iz
I E Ewint, WERMITREE—NME IR, BTt APT I TS5 XTI A
B R as ol 1
userData F5t A6 A4 T BRAL. RT3 7 e AT BB Hi A IRl s AT Ir R D, AR5 B B 348 )
Python JRZ%.

WCERAKTTAE Ry Tnicialize () ZHIBCRANII . ASRAEETHBIRL JFHERIT, S kit
i BRI TALSI R sxception FRIHBRIIMIGHE (JHUSIIT
SR«

)T BHUSE 2 | S5 A9 Python URHBFIERFA GIL OfiFL TR

THZ Y PEP 578 Tl A7 K T TRANINIA . FEs T IN AR ME B of 5 | A VT FF 00 eR B0 0 o
TR 20 WA R R SR

URAERE SR DRI IR 1L, IR BCR S K — A T35 sys . addaudithook HNMPHATAMTSHL. 4
A FATIAAH B T3 K T — MR B Exception R, HH TR SN HAZ 575 28
TkRe PRI, YR 5 S AT BGE A AT T4 8 5 E s I B AR A AT T RE2 ) B A BRAF RO 88

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

BT RRENREL, event @G5 Pysys Audit () B{PySys_AuditTuple () [ C FRFHRIEX A
&5, args &R N—A PyTupleobject., userData 154 PySys_AddAuditHook() 1)Z%5 .

Added in version 3.8.

6.3 TRl

void Py_FatalError (const char *message)
B FhasE ABL AT Bl — D B i BT RIEERE . A AT AT BE . 0ok B 24 (A T 2
] B AREEGE 1] Python ARE &R A fE R AT DU BGRB8 PR E BERIR Y IR 72
Unix b, 2YAARHE C HERREL abort () IR I ERZAAE T —1 core M

The py_FatalError () function is replaced with a macro which logs automatically the name of the current
function, unless the Py_LIMITED_API macro is defined.
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1 3.9 A K AEASH: H BSR4 FR -
void Py_Exit (int status)

B ThioE ABL B WY gl R, X R Hey_rinalizesx () KRG T AR HE C FE R %K
exit (status). WPy FinalizeEx () $EREhiR, 1B HIRTRE#RIL N 120,

TE 3.6 A K AR AR T O H S ZAL B BRAS 2 PR 200

int Py_AtExit (void (*func)())
& THaE ABL Wil thpy Finalizenx () ARG PREREL . A RIS BE SR B AN E AT SHH.
AR R AT . f5e 22 T DA 32 ANVE BRI MRS, Py acexic () $FRIEN 05 RIS,
BRI -1 SRR PR A e . AT B 2 20— T Python
(1) TR ZAL ARV PR B W58 8, PRI Python APTRRZ 4 func 1 -

& S0

PyUnstable AtExit () Jﬂ?q’{%iﬁ_@ void *data 72‘%5[0

6.4 SR

PyObject *PyImport_ImportModule (const char *name)
BEME: #a971 A B THE ABL K@ NPy Import_Import () MAUARS, BEHZ—> const
char* YERSHMIANZ pyobject+.,

PyObject *PyImport_ImportModuleNoBlock (const char *name)
BEME: #0937 A BT EUE ABL MERBUE Py Inport_ImportModule () W—HHRTEHY B4 -
T 3.3 A R AR AR BT AR S A ) — SRR s i I R B 2 7 RIZR . {HUZ M Python 3.3 32, Pl %
TERZHUE O RS UM A B A B, BT AL R B R R IR T A 2 T2
Deprecated since version 3.13, will be removed in version 3.15: i i Py Tmport_ImportModule () FAL

=

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

Bl #Heyil A, AR, SN E Python BE _import_ () ZREUGEFERIA KA.

IR [ A& — AR I S ARl b = Z T T BOHE T ARG Uk nuLL s — N R .
5 __import_ () L, iR —AEFEEEHR RHEE oz Em B, BRAESE T E
2311 fromlist.,

AR BN A T REBIRRAS R, iR Py Import_ImportModule () ARKE:.

PyObject *PyImport_ImportModuleLevelObject (PyObject *name, PyObject *globals, PyObject *locals,

PyObject *fromlist, int level)

BEME: #He95I M. B TIE ABL g 3.7 e, AR, KT R BRI ES % N E
Python pR%l _ import_ (), PINARME __import_ () MRS E IR M LRREL.
AR AR BT S ABER R R BT 5, BURTE S AR I NULL I BEE— 574 .
5 __import_ () M, BiER—NEN TR R EHEE T %S E R, BRAEGE T E
231 fromlist.,
Added in version 3.3.

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

*fromlist, int level)

BEME: #e 7R, BT EaE ABL 2T Py Import_ImportModulelLevelObject (), {HEZLHN
UTF-8 il (1) F4F B 1 AN J2& Unicode %42 .

TE 3.3 AR KA AR ANFEAZ level R 8 .
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PyObject *PyImport_Import (PyObject ¥name)
BEME: #egil A . BT RUE ABL X2 — MR T ME AW TREC WERERED (B4
B level ] 0, FRAFT SN ) BFFAEFE L E 2 REMAET __builtins_ H11 __import_ ()
BRI, IXEWRAE R M BIPRE R 2R AT S A TR ZEATA
KRB AR R A

PyObject *PyImport_ReloadModule (PyObject *m)

AEM: #a951R . B RUE ABL BH M. SRR AR, SR
I B NULL HFBE AR (RO BRI R SAPAE) -

PyObject *PyImport_AddModuleRef (const char *name)
B #ag3| R . & T ABL g 3.13 pez. IR TR 4 FRIRLE 4 o
name ZHAIEATTAK package .module, QIARAFAE modules M SEMAE , WRAAFLE, W
A — SR IFTE modules “FHLHHAE .
JEI IR ] — A48 AR Y strong reference. SRIGINIR A NULL FFECE— DR
BERAFR name F8 1] UTE-8 f#f .
PEER B 2 e T AR B R Bl RN 2, RSB — A S B R 3

M pyImport_Importiodule () BEMIFAZRIL AR AL, name (i ] 117 554 PRI 45
PSR P A AFAE A S BB

Added in version 3.13.
PyObject *PyImport_AddModuleObject (PyObject *name)
BEME: BN . BTEE ABL § 3.7 A, BT ryImport_AddModuleRef (), B4R [E]—
A~borrowed reference 3 H. name Ff-5&—> Python str X} 4,
Added in version 3.3.

PyObject *PyImport_AddModule (const char *name)

BEME: EAATR . BT i ABL BT Py Import_AddModuleRer (), {HE R [Bl—A borrowed
reference.,

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

B fa: #agil M. BTRUE ABL 4E—MERATR (ATREN package .module JE) Fl—AM
Python =75 SO A A BR R compi le () SRERIGARDXSR , BGZET . iR BIXHEABIHR] 5
HRTS I, B AR A E AR AR 0] NULL HRCE R . AEREFHRIYTEOUT name 2\ sys.
modules EP%}}Z*?I},%, Eﬂ@ name ﬁ"fiﬂf/\PyImporthxecCodeModule () Hﬂ’aﬁﬁ'{ﬂ: sys.modules ':F' o
1 sys.modules HFLR B RSEEWIIAMLABIHUZ IR, NS AR B BEA IR R
GRATIET—FRA TR 1 3 R U AT RE 2 CHIAT) RS

BRA) __spec_ Fl__loader_ HIRMARUCE, WSHBONIEMHIE. MY spec BIMMELS (WE
WE) QPN __Lloader_ MTEHALRFIL T EHBA sourcerileLoader HSLH,

BB file  JRPERFPBCAINIIXIGRN co_filename, WIRGENH], BFFBE _ cached .

WRBREH S AN BB TR E . iS5 PyImport_ReloadModule () | fREEBHETE H
s

UK name $g1— AN package .module WA USSR, WAL AR BRI BEHTIRA 2
glES

j'::'yi%?ﬁ;%I‘ﬂPyImport_ExecCodeModuleEx () ﬂPyImport_ExecCodeModuleWithPathnames ()o

YE 312 A K AEASTE: % B cached_ fll _ loader_ WMECHFHH. 2% ModuleSpec |
iR

PyObject *PyImport_ExecCodeModuleEx (const char *name, PyObject *co, const char *pathname)

BEME: #He43 R . BT iE ABL BT ryImport_ExecCodeModule (), {B2UN%E pathname AN
NULL 245 BT R __fite  JEMEMIMHE.

72<ELPyImport_ExecCodeModul eWithPathnames ().
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PyObject *PyImport_ExecCodeModuleObject (PyObject *name, PyObject *co, PyObject *pathname, PyObject
*cpathname)

BEE: g3l A, BTEE ABL § 3.7 at. B TFryImport_ExecCodeModuleEx (), {BANM
cpathname N>k NULL U 2505 A AT 5 __cached_ JEMEMIE. FE=ANRE, @A A
—1

Added in version 3.3.
TE 312 WA R AR : X cached_ MIMGEAC BT . 1HS 1 Modulespec TR,
PyObject *PyImport_ExecCodeModuleWithPathnames (const char *name, PyObject *co, const char
*pathname, const char *cpathname)

BEME: FHa45| A . B TRE ABL 2T PyImport_ExecCodeModuleObject (), 1B name, pathname
N cpathname °f) UTF-8 #at (A 4F88 . QSR pathname W% R NULL MR S223R4 cpathname i
W RT3 L

Added in version 3.2.

TE 3.3 UAS BAEAS T qn st FAR ML T A7 B B AR W & ] imp . source_from_cache () RITH IR
7o

TE 3,12 WA KA AR o AT RS BRI 1imp BEHR .

long PyImport_GetMagicNumber ()

J% T FesE ABL JR[A] Python PR 3Cf (R .pye SCMF) MBERC. BUBERON U AFAE T 51 i SCHFrY
TP AT, F BN e . AR IR A -1,

TE 3.3 iRAS B AR H: R R [ -1

const char *PyImport_GetMagicTag ()
& T HE ABL £1%) PEP 3147 #5301 Python 575 5 SC{444 3% [l BEARAR S FAFER . 3 ICAETE sys.
implementation.cache tag b AfE @M 244 R A R A0 SRR {E -
Added in version 3.2.

PyObject *PyImport_GetModuleDict ()
BEE: AT A, BT RE ABL IR TREE PR 7L () sys . modules). TERXZE
XSRS &

PyObject *PyImport_GetModule (PyObject *name)

B #ag5 R . BT RS ABL A 3.8 L. IRBIAELFRNE AR, A0 R A AN
R 0] NULL AEAN S PEE A IR QR R O o] UL B iR .

Added in version 3.7.

PyObject *PyImport_GetImporter (PyObject *path)
BEE: #ag il A, & TEOE ABL IR 4R —4> sys.path/pkg. _path WK H path (& s
X4, AIRE M sys.path_importer cache FHLHUAREL. HWURE M R ZEAE, MM sys.
path_hooks H £ FN—MREALFRIZER R4 H U8 1o Q1R T B4 73R ] None s 345451
W&y path based finder Fo3E %R B R BIER LS. 4R % 7F] sys.path_importer_cache
Ho R AN A AR R AE G .

int PyImport_ImportFrozenModuleObject (PyObject *name)

B THAE ABL B 3.7 irAe. MM FEA name W) UREEBIL . IR ] 1, QSRR 42 2 AL H )
R0, WERPIAGARIMONGR ] -1 HF 38— BRI R T8 AR, 56
Mpyimport_Importiodule (), (THERMATA RSN — ARBRCHPFAB KRB ERE.)

Added in version 3.3.
16 34 AR KR file  JRMEFFANEHER FiE.
int PyImport_ImportFrozenModule (const char *name)

J& FFasE ABL 2Bl FPyImport_ ImportFrozenModuleObject (), {BH.A4FRK UTF-8 4aft )45
EB T A2 Unicode %42 .
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struct _£frozen

DR E RSB IA SR AR E L, S5 freeze THFTAINAY—EL (32 Python YT
i BZATHUH) Tools/freeze/). HiE L AIFE Include/import .h H14KE:

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

bi

A 3.1 RA K LA T By is_package FRARMBIIUET A— . XA T size BONTAME
I -

const struct _frozen *PyImport_FrozenModules
AR AR ] — A frozen ISR, A— DA MBI nuL SRR IC R RN S
o B—PEREGHEIGF AR, ERER P AR R 5 =05 RS AT DUR Ty Ok 4 B3 S 01 2
R EE R AR .

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

& T RE ABL [ BUA IO N BRI — A . X @ X Py Import_ExtendInittab () MEEER
e, WARTCEY RENWGERE] -1, B n] 5 4K name KA, I BEEL initfunc {EHTES
— R P ANHE AT IR BB . IR BN 24 HE Py Tnitialize () ZHIVEM

struct _inittab

il N EAS Fh — A B % B Y S5 K. HiR A Python By AR J3° AT DAKR i 86 25 4 4 1Y £ 2
HPyImport_ExtendInittab () 56 ASEBLEUAN 1) N B %G54 1k iy 0 A i B3 AL

const char *name
BRAAFR, F—A> ASCIL G 455
PyObject *(*initfunc)(void)
B BT RS B ) A R L
int PyImport_ExtendInittab (struct _initfab *newtab)
i) P ARSI — 2B . newtab BUEH AL PA—A~E0 7% NULL AE R name FECRY IR S H 50 K
FEALM SR E T RE P BN AR R IR A] o B AR TVA S L R A8 NAE RS TR TR R R 8] —1.
LRI, KR NFRRIS LA . R B Py Tnitialize () ZHITAH.
A Python ELHE LR WA, WPy Tmport_AppendInittab () B{PyImport_ExtendInittab () Wb
WAERRIR Python HJHAAL 2 Fl 1 «

6.5 #iE marshal R{EX

REEGIRE AL C AL PR marshal BRI HIAR ) EcAs 2NA FE AT R o A7 28 68 0T R 450
BHNEFFFIIMAR I, 55— LB T R SO IR it . T A7l marshal B i) SOPFA 25 A 3k
LI TIF

BOAHEAEAT RN SR e AR AL T 1 AT 3k

B S Ry A R 2UCA - 55 O BBON DT SLRAS , 51 1 BUAR A ST marshal [ 7814k 36 B 4R Y

%ﬁﬁo%2W$%Nﬁﬁﬁﬁm:#%%ﬁoWJWQMLWWNN%%T%Wi#%%ﬁ(%ﬁﬁ
HM2).

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

Ff—A~ Long BH value D\ marshal ¥ 5 A file. XX HE A value FHEAGH) 32 LR TEIEAR
BLIY) Long BB/ NAIAR] . version F§ B SCAAS I IUAS

BERR BT BRI, AERX AR O N BB B R R . WM pyEre_occurred () FEATAEIN .
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void PyMarshal_WriteObjectToFile (PyObject *value, FILE *file, int version)
B—A Python X142 value DA marshal #8 5 A file, version 158 SCEA& IR A o
ICEREL AT RER G, FEX IO BB B R R R . W pyErr_occurred ) #EATREIN
PyObject *PyMarshal_WriteObjectToString (PyObject *value, int version)

B #agil A . IRE— L value i) marshal FR B FATHIX G, version $5W U RS
FRTRRCAS o

PATF BB VBB PRIZ A7 it 4y marshal #42X0{E
long PyMarshal_ReadLongFromFile (FILE *file)

MFTTF T BB Eroe X R AEURRIR Bl —4> C Llong. i BLRRECA BEEEIL 32 MiAYfE, ToiEA
Bl Long FEUR/NIAT .

KAGRRIG, RFBCEE 2 1) 55 (BoFError) HFaR[A -1,
int PyMarshal_ReadShortFromFile (FILE *file)

MFTH T 2B FIE* XF B RS IR 8] —4~ C short. {f F MpRE I BEIEER 16 M7 HIME, TCit
AHL short ZEAIF KNG

KAGERIS, RFBLEE M7 (EoFError) HR [ -1,

PyObject *PyMarshal_ReadObjectFromFile (FILE *file)
BEME: #a9 7R . WFTHFH TN Froe X R A Bk [l —> Python X4 .
KRR, BiEEE MR (EOFError, ValueError B TypeError) ik [0 NULL,

PyObject *PyMarshal_ReadLastObjectFromFile (FILE *file)

B #Heg sl . MWITIFH T B FIie XF A A9 £ it 3% Bl — 4~ Python Xf 4. KA
T ryMarshal ReadObjectFromrile (), It pREUREFFASFEMZ SO HCE 2 1 XT %, RiFH
B SO EIE AR A B A NAE, DAEE ST S AL L R T DALE A R 0 L B 1 T AN A A R A S 332
B—45 . A UARE E A S M SO BT A P 28 i AT B e X .

KAFEARE, R EE S H R (EOFError, ValueError B TypeError) iR [A] NULL,

PyObject *PyMarshal_ReadObjectFromString (const char *data, Py ssize_t len)

BweMh: #a951 R . MBS data [ len 4517075 G DX B 1 B AR [1]— 4~ Python i
o

FAE R, R R S S (EOFError, ValueError B{ TypeError) FHik [A] NULL,

6.6 BITSHFAMBELE
TEQIARAR E T REBACHr VAR, S HORAT G . L7 A ABERI 1L extending-index .

fli Bl R é‘ﬂ( ﬁ%‘ ﬂi EI@ ET] = /l\, PyArg ParseTuple (), PyArg ParseTupleAndKeywords (), W\
Fepyarg parse (), EATHEAE A& XACF 4 & K5 ok HUY e 19 2 808 R0 oK B 3 48 pR BOET A T
AHIE BRI A% A A5 R

6.6.1 TS
— TR AT 0 EE LI, —MRUEAITTHR A — Python X5 EillH 21
FAFECE G SRR ITE . BT BB, — RS 51 B M X STl B0 Y I 28 R

W HA B SR FERE FORAIA T, XG5 NARBFGERAIG; BFES O e X 4>
FCHICHY Python XFG2EA; J5fh5 [1 WYLy C A8 (BE RS KA.

FHENEEEX
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O #ik

7E Python 3.12 f1Z BIM A, %2 PY_SSIZE_T_CLEAN WAAEMFE Python.h Z FHiE X LAH N 3¢
NRWITA # FA850 (s#, v# 55). XFE Python 3.13 FIZ G IRA H E AL ZEE

XA A ACVFRE XS G IR L2 1) AT BB K HEAT ) o ARBE D ZHR AR [0 1Y) unicode 747 B3 545 XY
JEAR R AT i o

BRAEA AU, St KEASAE R IR .
A A INE AT DARE AT M G A 3] C AL

o By Hs* FAERIE K SIATE—Apy_burfer SR SORFBIUE T 2 ek DX VAER 37 B 5 1 13X
G X EI i Je e py_BEGIN_ALLOW_THREADS HHHH AN 2 ] AR R PR A/ N B B B8 iy SR f)
. PRI, TEARGEHRALIREE (SRS R k35 ) 20 IR pyBus fer_Rrelease ().

o es, es#, et fll et FREA S HEAR G IX . TEARGRAEIE S (SUEMER L) 25
ﬁt;Z?ﬁiﬁﬂFﬁPyMemﬁFree ()o

o HAtAE I Z— str 8 B2 bytes-like object, Hl bytes, Fa|HZEHXIEM—A> const char *
FeEr. EZMXE “BHEAN” G T: ER XA ) Python X4 R4, I AL S i A iy
W AT BITREUEAT NAE

%Eﬁ%TE%Y*Eﬂuﬁéi&ﬁﬁ%)\, Xﬂ’%ﬂ@PyBufferProcs.bffreleasebuffer ?E@Z\Zﬁﬁg
NULL. BXRFA SV @AY I A R AN bytearray, PAMFLEIBERI G bytes i) memoryview,

XA bf_releasebuffer BRPASL, WA M TRIEM AN SR E A AN LA (FlnE
RAESEZBEMXIER, 80E S — AR S R A ) .

s (str) [const char *]
FF—> Unicode XA l— MR FAFHR I C a5, — Mgt M — N C e ¥4, X4
FAFHRAERN R M PR E A . C PR R DS M. Python SFAFHRANRR AL S i A TOAL
AR AR, —> valueError RG] K. Unicode MR 'ut£-8" i) C F
FFEf . QAR R, —/> UnicodeError RHHEH| K.

O #ik

XA FRIBA AR Z bytes-like objects . WIRARIEELZ ARG BRI R BN C F4FE, B
f§iF] 08 HIAREIGPyUnicode FSConverter () VBN #1L3R%k.,

TE 3.5 {A RS T DA, 24 Python FAFER HIBE] Tk AR null fURD &5 & TypeError .

s* (str or bytes-like object) [Py_buffer]
EAFIR A PEHEZ Unicode W52 38 FA7 R AN . BN R B 1R AL Py burrer G5H4TK
fHo XHERE CFAFHR TR Sk AR NUL 5797, Unicode Xf4¢iiid 'ucf-8' Fifhf il C
FieR

s# (str, read-only bytes-like object) [const char *, Py _ssize t]
Bt s+, REHET BRI T —AME 207 R, ERIFHEMA CAREY, B C F4F
RS, HoARHKE. MFEMFR RS IRA R Z T, Unicode MR ruct-8" Hifid
Mt ly C FAFER

z (str or None) [const char *]

5 s Kfl, {H Python MR WATHEN None, FAEXMFHL T, CHEEHBLEN NULL.

z* (str, bytes-like object or None) [Py_buffer]
5 s {l, {H Python Xf W[ HEH None, FEXFEILT, Py _burfer L5 but KA E N

NULL,

z# (str, read-only bytes-like object 8% None) [const char *, Py_ssize_t]

5 st ZfBl, {H Python Xt n] B0y None, FERXFMEILT, C ¢t E N NULL,
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y (read-only byfes-like object) [const char *]
ARSI QI — MR 15 o) ARG C 458 B2 Unicode X 4.
PP KRNI ZS FAT . WERE S XN NE, 25|k valueError 574, exception is
raised.

TE 3.5 BUAS KRR T DART, MF 5 2o XA il 2] Tk AR null E452x5] % TypeError .
y* (bytes-like object) [Py_buffer]

s* A2, ARH5Z Unicode W5, N2y RAVE R . X852 bR B it ik .
y# (read-only bytes-like object) [const char *, Py ssize t]

s# A5, R4 Unicode %14, Wiz ey i

S (bytes) [PyBytesObject *]
LK Python XF 5K bytes X4, AN EATAEMT 4. WIARZX R R bytes MM 5] %

TypeError., CASEWAIYEFEHHN Pyobject*,

Y (bytearray) [PyByteArrayObject *]
B3R Python Xf 42k bytearray X5, NERBHITEMEAR . WREXTRAN bytearray XZ M2
5|k TypeError., CAFmMAIHRAIN Pyobject*,

U (str) [PyObject *]
B3R Python X§4¢ 4 Unicode X5, RNEXBEA TR . WHRIZXT LA Unicode X 4 M| 25| &

TypeError, CASE WAl Pyobject*,

w* (] 25 bytes-like object) [Py_buffer]
XA FR A AT LI T G B X LA SR BRI E R py_burrer S5MIR(E. 2%
XA BEAFAE IR AR null 5775 . 24 b XA ) 58 Je i ) 8 R 2R pyBuf fer_Release (),

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

s AL, BERFEHAD AR Unicode FPAFAF A TAFGENIX . B HALBIBOA ik NUL 57 114 L 2 B it o

A TEDN SR H—OUIERA, FFHALAUR const charr, BEFFH—4PA NUL Z53H 1)
TFRHRFOR GBI PR, B R nuLn, XAMEOL S Tuce-8" Fihbika. 402K Python Joik
WREE BRI &5 K58 . 56 SR char+; ERS I BTEEHERF BT
SROCRNERI G X o SCAKF LA — A BRI 2 1 A% b T 2 )«

PyArg_ParseTuple () Iy RL— BB R/NKEMP X, K55 J5 £S5 DUt A~ o K Hik
AL *bz;éfer FUHEA B B A7 23 18] o B A SUEAES SR pyiem_rree () ZRERE L1
MG X .

et (str, bytes or bytearray) [const char *encoding, char **buffer]
fles MAl, BT AMERGEANFEFRNSR MR, BEREEANSEE RGN FA R,
es# (str) [const char *encoding, char **buffer, Py_ssize_t *buffer_length]
s# 2K, BEXRFC LN Unicode FAAEAFAFEMIX . MG es RiEX, BEAVEARNEIRCE
NUL 4.
ERE=ASH B MUNERA, FHAATH const char*, BEd—PA NUL Z50 ) F4F
PFRIRM ISR AFR, B NuLL, XMERSEH ruce-8 gig. Wk Python JoikiH ki
8 A As N 5 K T . B ANSEAUR charx; BTG R HHER B G 24K
RN G X o SCASREPASE — D S8 8 ) g i ks XA T4 i . 28 = DS 8048 1 — 1
R RET T | AR EICRA A i i X B R

A PR

U2 *buffer 431 NULL $55E, DU R LR BT AR R /NG X, 6 24w B R R A2 ) B b b X, 9
B *buffer VAG| TH 2 BRI AFAE . RIS ST pymem Free () DAFERE IS RERT BCAY S0 X

W *buffer $/101E nULL F841 (EEHZEWIX), Weryarg parseruple () X FH AL EAE AR
X, I *buffer_length WIRIIRTEIERE N Zh X KN SR)G, BRI ISR BR & H 2 Zop X, IF
KIFE . MREHXKAE K, HFiKE—) ValueError,

TEXWABITH - *buffer_length Wi B4t 45 A A NUL BRI K -

N

=N
A
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et# (str, bytes Bf bytearray) [const char *encoding, char **buffer, Py _ssize t *buffer_length]
Flest A, BT AMHERDEAMEFRENSE. MR, BEREEANSERRE G TR
A,

TE 312 iRAS KA : v, uk, 2 F 2 ERFEERFENEATR M TIHAR py_uncope* FoREa.

wx

These formats allow representing Python numbers or single characters as C numbers. Formats that require
int, float or complex can also use the corresponding special methods _ index_ (), _ float_ () or
__complex__ () to convert the Python object to the required type.

For signed integer formats, OverflowError is raised if the value is out of range for the C type. For unsigned integer
formats, no range checking is done --- the most significant bits are silently truncated when the receiving field is too
small to receive the value.

b (int) [unsigned char]
Convert a nonnegative Python integer to an unsigned tiny integer, stored in a C unsigned char.

B (int) [unsigned char]
Convert a Python integer to a tiny integer without overflow checking, stored in a C unsigned char.

h (int) [short int]
- Python &4t C short int,

H (int) [unsigned short int]
¥ Python #5646 5 C unsigned short int, ANHfTEHGE.

i (int) [int]

- Python HEEHE4H C int.

I (int) [unsigned int]
F5 Python BE 4464 C unsigned int, AT G E .

1 (int) [long int]
- Python 248 C long int.,

k (int) [unsigned long]
F5 Python B A 4%46: 4 C unsigned long, A T A .

L (int) [long long]
- Python #2554 C long long,

K (int) [unsigned long long]
¥ Python B H5440 4 C:C:expr:’unsigned long-long’, T A AT G2 .

n (int) [Py _ssize t]
$—~ Python #EARUEEAY i —4> C Py_ssize t Python JER/NEA,

c (bytes 8 # bytearray KJ¥ 4 1) [char]
F5—A~ Python FA5 AL, WN—PKEEH 1 1Y bytes B bytearray X4, il Cchar .

TE 3.3 A K EASH: fuif bytearray FRAUHIRIG

¢ (str KJEH 1) [int]

H§—> Python “F4F, WI—"MRKEER 1H) str X5, #4ih Cint.
£ (float) [float]

Y- Python 37 s B 6 %, C 1):c:expr:float
d (float) [double]

- Python ¥ s B4 1%, C 1) :c:expr:double

D (complex) [Py_complex]
F—A Python & EEBELAV K —4> C Py_complex Python 42,
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HipxtR

O (object) [PyObject *]
H§ Python XI5 (REALMEAR) fEAEEI—A CXRIGE . XAE C R Pl ReH I 3] 5L % 2B I 6F
%o XEMHistrong reference RPN (HIHG|HHECRLM) . AR5 A R noLL.

0! (object) [typeobject, PyObject *]
HF—A> Python XM RAFA—A C IR 4G5 XEMT o, HEEZWA CSE: %—1J2 Python 3£
BRI R HIE, 26 AR RIGEY C AL & GEALUN pyobject*). IR Python X 4R HA fir
ZORMEA, WL5K TypeError.

o& (object) [converter, address]
AL converter PRECRF Python Xf 44k C A8 i, XFEMNANSE: H—REE, B MR CE
B (EEEM) fyrbdlk, #Hl voidr. # 3 B REUKIE AT :

[status = converter (object, address);

Horfr object J2 15§41 ¥ Python XF 4R 1M address Jyt& %y pyrrg_Parse* BN void* 4. & [l
status [V 240 1 BTN LA 0 AFFARIM . MFAR IS, converter BRELLY 245 | K 55 I
il address [ N EAFAF RAE OIS . If the converter returns Py_CLEANUP_SUPPORTED, it may get called
a second time if the argument parsing eventually fails, giving the converter a chance to release any memory
that it had already allocated. In this second call, the object parameter will be NULL; address will have the same
value as in the original call.

?Hé}ﬁ&%ﬁﬂ@fﬂ? PyUnicode_FSConverter () %ﬂPyUnicode_FSDecoder ()o

TE 3.1 WA & 2EASTE: 991 T Py_CLEANUP_SUPPORTED,

p (bool) [int]
MR ABE R B (— AR AR H BG5S AT ) C true/false FERUAE . Q2R FRIA
XHEE 1, BRNE 0. BHAZAEMAYAER Python fH. Z: I truth FRTE £ 5T Python fiafiil]ix{(H
HEPIEE
Added in version 3.3.

(items) (tuple) [matching-items]
XI5 072 Python 731, BRI EEZ items HPAg TR . C SEULIN R, items Hig— ST
PG EIT. JPA s X BT BRI .

A AT R b — LA ) AT B RFIR AR L . XN B AR EAERE 5. BT

I
FKHITE Python S5 R H T B S HAR 2 AT 1ERY . C A8 5% W Y AT e 40075 200 i Ak S B E
— U RS HBARERS, PyArg ParseTuple () ANREVIAHNAY C 2SR (ERLE) MAE.

Pyarg_parseTupleandkeywords () only: FIFE Python ZHLFIF PRI T (0S4 R HI X HTS
B R, BRSBTS, BT | W FAE § T .

Added in version 3.3.

RSCEITHY SRS AR s B 55 B AT R BT RV S R B I BB (Pyarg_ParseTuple ()
BT KCH) “RIRAE” 570)

ST PRI I SRR DR BN B < A5 B
g?ﬁ%&%ﬁ%%%&ﬁWMmN%m%%%%A%%;$§%mﬁm(mﬁﬁﬁﬁﬁm%mmﬁ
o)

s 3 42 A MO 2 P X A 7 PP B 5B 2 I o A TC AL (-
O NN T SN AL I e N TP T T g N e ¢ ST S A
DL E $5 52 R B A 2 2 .
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N TR, arg XERALIFILEEAR I HAGRL L . M, PyArg_Parse* pRECIFIR M| H
{H, BWRERIEHEE G RG2S 75 . 2 pyArg_Parse* RREUH T 5o M 2 BT H A i 2 IOt
B TC B H R SR 2C BT OO W ik i 28 RO DR TR

API F#y
int PyArg_ParseTuple (PyObject *args, const char *format, ...)

B T HaE ABL fENT— A RBE S5, RR P S EEESEL S NN R AR s . iR e
true; ZJRIMGR (A false I H.5 | & AH I 1955 o

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

& T HE ABL Mlpyarg_parseTuple () M, SR ERSRZ—A va_list R SHMA 2 ] AL H0E
SRR .

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

B T ABL AT — ARG S TN K 7 SRR N3 Ry i AS Y B B TE 2. keywords 251
7= B PAZS{E SR ASCIL A UTF-8 4ty C P47 R ) KB 7B S 4 AR AL A NuLL S5 3AL
W BEAPMERIRAZAT S0 BENIRIEIE(E; R, ERRR BB 5| BAH R 574 -

O #ik

keywords 2 WAE C H1°4 char *const* AE C++ H°} const char *const*, XA PAIE
Py _cxx_consT EREE,

T 3.6 A KA AR S YSTNT positional-only parameters 1 3 5.

TE 3.13 fRAS K AEASTE : AR keywords TEZ2Z88UE C WPl char *const* [MAE C++ 24 const char
*const*, [iAJE char*, 3T XFE ASCIL A IE 2 2 FRIN SR

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

J& FFasE ABL MlPyArg ParseTupleAndKeywords () FIF, SR E % — va_list RA S 50m
AR SR .

int PyArg_ValidateKeywordArguments (PyObject*)

B TR E ABL B PR P ML PR R B F S BOCH R T A B, XD R B B A
Fpyarg_parserupleAndikeywords () AFEMMMTEIT , JHH AN MR,

Added in version 3.2.

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

B T HE ABL AT — AR5 B B L S 5 R A R R B IE 2 . R [T EfE s R M,
EARRR RAEH 5| A A 575

vk

// R METH 0 B MV B &K
static PyObject™
my_function (PyObject *module, PyObject *arg)
{
int value;
if (!PyArg_ Parse(arg, "i:my_function", &value)) {
return NULL;
}
/S {fjﬂ value ...

}

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

& T e ABL — R IESIRIUER, BAM S AR RS E SR, (T H I
AR BUHTIE S 1 BB M4 7E BB i i R W S METH VARARGS. 4187 SEBRIE S TCAL N 24 E N
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args G N5 EWIRSE— I . TR E R min AN max; min Fl max Vg
HEE . BOMNISE LG A REL, FNSE Y42 — 810 Pyobject* ZSEFEER EATRA
KH args RIS EATHAEE AT A XNVT args KRG B TTRESHNERBASHIET: &
TR 24 F 3 F 7 SR A AR A o B0 R B8O SR T R st 3 o] BB T AR args AN A Je AL B4 2 A5 R R 1K) T
FIHR PR AR TR IR 5 B 7

DMl FZ R B R B, BUE _weakref 555 | F il BhBEHR A JEARA:

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

PyObject *object;

PyObject *callback = NULL;

PyObject *result = NULL;

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

}

return result;

}

XA pyarg UnpackTuple () SEEFM TV Pyarg ParseTuple ():

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

PY_CXX_CONST

%Eﬁﬁ/\?UPyArg;ParseTupleAndKeywords()%HPyArgfvaParseTupleAndKeywords()E@keywonﬁ
FESHEUHALT char *const* ZHIHME, WARAMIE. BINE C P AZMIE C++ 24 const
(const char *const*), WIFREE, A[{EEHE Python.h Z iR HE O EHI(E .

Added in version 3.13.

6.6.2 SIEEE

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

R W3R, BT EE ABL ST X pyarg_parser HEUBRIHEZ R FAFHA-
AMEFF PR OB B Rt % AT IR I NoLLs LRI oL DS % —
A

Py_Bui lavalue () FER—HOIE—TEHL. PR HERE A TR 0 AT S £ 10t
AL TEA . WA AR R, BB None: WSME LA — LI, TR
Hes QTR R 1E . B4 5 B e T DASR IR I — 01l 0 skt 1 0
A

M N TR AL X B DA S B AL B I SR M X 0, T s Al s WS BATT, S¥ IFEENHK
Pao VA E R R vp KNI S8t py_Buildvalue () BEIXI S KT H .. Bem)iGul, W
BRIV malloc O H HIFECH NAFZE 0L 1845 py_Buildvalue (), YREVRIGHEA T/
%EPyﬁBuildValue()ﬂ2[]ﬂﬁﬂﬁﬁifree()o

FE N, G5 RE XTI BT O W2 oo Z5HR [F] 1) Python Xf 42
KA e [ WG C 48 g (R E) 23,
FRIOINHE, HERAF, B S5 E SRR TR P 220 (B A EIEEIRTT, W sh). X
A PAMEAR K s A AT R HAA A iy Tk
s (str 3§ None) [const char *]
i utf-8" GRARFS LR C FAFHR SR Python str X5 . IR C AT 84N A nuLL,
) { F None.,
s# (str 5 None) [const char *, Py ssize t]
A rute-8 GIRF C FAFH K B0 Python str X5, WA C FEAFER R4 A NULL,
DN B2 R4 200, H3R [F] None

78
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y (bytes) [const char *]
XRF C FAFHR SN Python bytes X4, MR C F4FH 410 wuLe, R [E] None.
y# (bytes) [const char *, Py ssize t]
XL C FREE K H K Al —> Python Xt 42, fMR% C FAFE #5410 nuLn, IR 1]

None,

z (str or None) [const char *]
s —F,
z# (str B None) [const char *, Py ssize t]
i s# —FE,
u (str) [const wchar_t *]
5252 11 wehar_t [ Unicode (UTF-16 g UCS-4) $#i28 1 X %44 Python Unicode %{ 42 .
4n4t Unicode Z&ft X841k NnuLL, NJER[E] None,

u# (str) [const wchar_t *, Py ssize t]
## Unicode (UTF-16 5§ UCS-4) %di 28 i X [ HAK %464 Python Unicode X142 . 4112 Unicode
Zeoh X Fa4EEh wuLL, U BERFRE 200, R ] None.
U (str B None) [const char *]
s —HE
U# (str B None) [const char *, Py ssize t]
I
i (int) [int]
P EEA C int F40 Python BEHN A
b (int) [char]
Fq—AFA C char F4 Python BEHNT 4
h (int) [short int]
Yf—AEA C short int 554>k Python FEENT 4 .
1 (int) [long int]
Hf— C long int #4ky Python B4 .

B (int) [unsigned char]
¥f—A~ Cunsigned char #4f 4 Python 3&50% 4 .

H (int) [unsigned short int]
¥¢—~ Cunsigned short int 3k Python Z&HNl 4 .

I (int) [unsigned int]
Bt—A4~ C unsigned int #§>ly Python T4 .

k (int) [unsigned long]
Hf—4~ Cunsigned long §4 A Python 3504 .

L (int) [long long]
—1 Clong long 4§y Python B4 .

K (int) [unsigned long long]
f—A4~ Cunsigned long long §{ft>}y Python FEE T4 .

n (int) [Py _ssize t]
F§—A~ C py_ssize_t FERIEEAL A Python HE7Y,

c (bytes K:J& 4 1) [char]
FF—MURPADFATH C int F 4N 11 Python bytes Xf4e.

¢ (str KJgH 1) [int]
FF—AERBATFAFY C int FHONKIEN 1/ Python str X152,

d (float) [double]
¥ C double #E#, Python ¥ f5 5%
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£ (£loat) [float]
¥ C float FEH %, Python J% 52K

D (complex) [Py_complex *]
Ff—A~ C py_complex ALK EEI ALy Python S A28 AL .

O (object) [PyObject *]
B A B HA% 35— Python X542, {H Ry HAE— " Fistrong reference (B HG] FTHEOM—).
WRAR ARG 2 —A> NuLL $545F, WS R X2 B A R S50 & B T R RIS T
5. B, Py_Buildvalue () ¥R NULL (EASE K FH# . WRM AT ERE, WSRE
SystemError,

S (object) [PyObject *]
F1 o MHIH .

N (object) [PyObject *]
5o MF, HERSEIEEH)strong reference. MHRIT G2 1 FH S50 R b B0 S A4 15 2%
KA MZ T VAR A AL .

o& (object) [converter, anything]
WL converter PRELRT anything 55454 Python X5 . % sREHE W H B P HY anything (B . 24 325
void*) VN HSHOT BNk El—4 By Python X4, & AR A A 6 Wiz [A] nuLL.,

(items) (tuple) [matching-items]
5> C ASREFFA 4 Python JEALIFRH A 0 TE 2 R

[items] (1ist) [HIRMIICE]
- C A RS HIR Python 516 )F BRFHAFI) TR AR

{items} (dict) [HIRMICHE]
Fg—A~ CAZRFHN AR, Python P, & —XTIEZER) CAARXMEN— D ICEBmATIA, 7
BIE A K AME

WA R AR B R, W E systemError S )FiR [ NULL.

PyObject *Py_VaBuildValue (const char *format, va_list vargs)

BEME: #Heg5 B . BT EE ABL Mlpy Buildvalue () #HIA], SRMIE 32— va_list BAKSEL
AN & P AR B R ) S50k

6.7 FiTERERSHAT
T BRI L 6 i

int PyOS_snprint£ (char *str, size_t size, const char *format, ...)

& T HUE ABL ARG ITATH format MGHNSEL, fth A size A>FE] stro 2, Unix FJ} 50
Ml snprintf(3),

int PyOS_vsnprint £ (char *str, size_t size, const char *format, va_list va)
& T ABL ARAEAE T format TS B SN K va, b AEE L size ANF75] stro 2 I, Unix
:Tp‘ﬂﬂ‘ﬁﬁ vsnprintf (3).
PyOS_snprintf () MPyos_vsnprintf () W3 C HR#EFEREL snprintf () fll vsnprintf () . EfIHH
A PRUEFEAR 15 O R W — 3728, MARHE C AR B AR

HWALRER LR strisize-1] FEREIBTIRZN '\0' o BENINAE AR size FH7 (EIEARRER \ov) H|
stro PIERECEREER str = NULL, size > 0, format != NULL H size < INT_MAX, i EXEWE
AFEAE AT B TR Zvh XK/ C99 n = snprintf (NULL, 0, ...) MM,
PR BPRIEHE (rv ) 4% B DA BNk A e -
o M0 <= rv < size B}, HHREEWRIEIIIHRE v DFERFB AR str RNEFERE stricv] LB
ot ).

o v >= size I, MMFHRIPEWIHFE—DEA ov + 1 FERNEN XA REREIIIT. 18
BIEME strisize-11 25 '\0',

80 Chapter6. TH


https://manpages.debian.org/snprintf(3)
https://manpages.debian.org/vsnprintf(3)

The Python/C API, £1THa4 3.13.1

o YBrv < 0, T RRAENIFRYEN . T TEMRREILT strisize-1] 2 o, Hstr B HART T2
RIE X o HERIITTIE BRTIRZF 5 .

PATR BR R S TR F PR TC R AT S BB e
unsigned long PyOS_strtoul (const char *str, char **ptr, int base)

B THUE ABL RIREGERY base 1F str PPAFHRIURIIRTR M Al N unsigned long {H, {HMM
1E 2 2 36 IIFIRIEIA, B8 HRIRIE 0.

ZEH BB FAFR NG RPN . UIR base HZM AL ob, 00 B 0x HIZELARE AL AR
AMBRIAEECH 100 BELAATN 0 HAE 2 136 2 (8] (fU4EHAHE). WK per A2k nuns Mgkl
N RS E T D ACRIOE LA

ARG W AR X W R [ B (R BUETE L2 P, )2 A BB el 4815 (errno 1% 4 ERANGE)
JFiR ] ULONG_MAX., QIR ICVEPATE, WaRH] o,

%"L%ai;‘]}ﬁ Unix fﬁ‘ﬁﬁﬁ strtoul (3)
Added in version 3.2.

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

B T HdE ABL RIS ERY base K str HPAFHRIIPIIATT T 440N Long (0, R(EHMAE 2 % 36
WX TR A, BRI 0.

KT ryos_strtoul (), {BFERS HEFEFIR ] —A long {HT A& LONG_MAX,
T2 R Unix $88 71 strtol (3),
Added in version 3.2.

double PyOS_string_to_double (const char *s, char **endptr, PyObject *overflow_exception)

B T e ABL FF7ATH s Felfey double KA, RIGIN&5] % Python 524, %32 FATHRIE AR
Al Python [ float () MG TR Z M FATRES, R T s WABCA A S BRI el
WA ST 2 T S D

N4 endptr & NULL , $5338EAF24FEE . 51K valueError I HAR[E] -1. 0 QIR FERFRARIF L
WA R Fk T 2K

MR endptr g NULL , RATBEL IR FAF R K *endptr BEENAR 10 55— R F4F
WA FAFER RGBS 0 R B A0 R385 50, B *endptr WE NI M FAFRIL, 514
ValueError 5%, - HiRF -1.0,

W s Fm— DN KKTABBAEMEFE— TSP E (e, "1esoo" EHFLTE L2 —ANF
FFER) SRIGUIS: overflow_exception & NULL ik [0 Py_HUGE_vAL (i@ M4MI4FE) I B ABEE
AT 5 . FEHAITTH , overflow_exception WAZIHE [M]—> Python S X4 ; 5|k ik H
-1.0 o FEXPHFIEOLT, W& *endptr $8 MR IMEZ JF I — T4

USRAER o) S A AR AT A A e (HAn— A AN TR ), BEELIE 2419 Python S I HLIR 1]
~1.0,

Added in version 3.1.

char *PyOS_double_to_string (double val, char format_code, int precision, int flags, int *ptype)
2 F i ABL $f double val il h—AE F 45 € V) format_code, precision Fl flags B F4FER -

& XALRA TP Z —, rer, vEY, £, 'R, g, 6 B et ST et SROEHY AR LR
0, "' MR E TARMEREL repr O #3.

flags A] DA ZE L FH HAB{E py_DTSF_SIGN, Py_DTSF_ADD_DOT_0 BY Py_DTSF_ALT B4 & :
s Py_DTSF_STIGN FI/R B fEiR B FAF R H I —MF554F, B val RAETEL.
+ Py_DTSF_ADD_DOT_0 F/nMfifiR [Hl [ 45 Hp B R AN 2 — 4L

o Py _DTSF_ALT F/RMW ™ A" #AL N . AH AN 1E S HPyos_snprint£() "4 E XL
.
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mE ptype Ak wurn, WE 8 [\ A9 {E K #% % SH Py_DTST_FINITE, Py_DTST_INFINITE H{

Py_DTST_NAN HHf—, 2 HIFRR val @& — A BRECT: . TeRRECFE s AR5 .

AR [ — R 1) A 5 B R AT R 1Y Duffer (FRER, WSREFGHRIGN Dy wuL. P8 07 Z005¢

M pyrem _Free () RREHGR M) FA4FER o
Added in version 3.1.

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

AEDRNGHFAFR R BT 2MKNGZ A, R T30S stremp 0 M.

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

AEDRNGHTFRFR R BT 2MKNGZIh, %R B TS stenemp O I

6.8 PyHash API

HigZFPyTypeObject . tp_hash Ji F A1 numeric-hash.

type Py_hash_t
MAERR: AR SR
Added in version 3.2.
type Py_uhash_t
WA EZEA: AT SR
Added in version 3.2.
PyHASH_MODULUS
ffRsge = 200 -1, HTHFRATE.
Added in version 3.13.
PyHASH_BITS
P fEPyHASH _MODULUS W n IR B,
Added in version 3.13.
PyHASH_MULTIPLIER
J5E PRSCH T T2 A e A 2 A HAR RS A B
Added in version 3.13.
PyHASH_INF
FERFIETCST R 0] 4 A (i
Added in version 3.13.
PyHASH_IMAG
NIRRCE G AV Ve
Added in version 3.13.
type PyHash_FuncDef
PyHash_GetFunchDef () {8 Fl M7 BREUE X .
const char *name
VAT RE TR (UTF-8 4R 54550 ) .
const int hash_bits
PARCARR (37 273 B e A (BL A RN
const int seed_bits
PACAR AL B A AR T(E RN
Added in version 3.4.
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PyHash_FuncDef *PyHash_GetFuncDef (void)

& B0
PEP 456 ” %24 H Al By B,

Added in version 3.4.

Py_hash_t Py_HashPointer (const void *ptr)
XHPREHEIATIE A RS EVE R BOR AT (FENFBRF AL wintper € Z880) . FREFR
LW .
BRI BCR 2RI EATTRERE] -1,
Added in version 3.13.
Py_hash_t PyObject_GenericHash (PyObject *obj)
RN LB R tp_hash FALIZ B A AL HE R ORI T X RER RS
CPython 3245 : 7& CPython /', BT Py _HashPointer ().
Added in version 3.13.

6.9 &5

PyObject *PyEval_GetBuiltins (void)
BEME: BT . B TiE ABL B 3.3 lRARFEH: MiflpyEval_GetFrameBuiltins () {4,

A [ 24 AT A E R RO O, SR RTBOA WOEAEIA T, WUk [ R IR A A AR o

PyObject *PyEval_GetLocals (void)

BEAE: EAMT A, B TiaE ABL 3 313 JRAFHFH: i HryEval GetFrameLocals () 3k
B 5 7 Python AR H il ] 1ocals () MHFEIMAT N, B E BFErvEval GetFrame () W 45H L
ﬁHPyFrame GetLocals () ﬂéiﬁllﬂ% HUEI’}TL{TIPJ'TEI/] f_locals )%Iﬁ

AR [ AP 24 B P T R AR U R A RS, Bl A SR A 4 B TR ] NUL L,
155 % locals () [ fBAEASRIVEFIERT 2 [o] g B 1) 11

BT I B2 3R [8]— A borrowed reference, ke ALAE 3%, 3% [A] Y - i ﬁ%ﬁﬁﬂﬁﬁ%klﬁtéﬁ
MO S A7 W B PR R A0S . AR FpyEval _GetFrameLocals () ll locals (), FEAH[RMTH X% bR
B e SR FH R 23 S L SR AT S ) P 25 DA S W JRy AR Ezﬁ(ﬁlﬁ’]’*ﬂﬁﬁ'ﬁfm [F]— AT AR

TE 313 A K AT /K PEP 667 [¥)—3k4), PyFrame_GetLocals(),locals () Ml FrameType.
£ locals $FAFM A LW ZfEF I . HSH GH2HZERLE TITER.

PyObject *PyEval_GetGlobals (void)
BEME: EAE R . BT RE ABL H 3.13 JAFEH: fiflryEval GetFrameGlobals () A%,

1R 5] 24 FT AT A SR AR B AR 2 B TR TR [B] NuLL,

PyFrameObject *PyEval_GetFrame (void)

BEMEL: BARYF A BT RS ABL R[S FIRRRIRAS W, QR M BT WO R [ oL,
g SR PyThreadState_GetFrame () o

PyObject *PyEval_GetFrameBuiltins (void)
BEE: #0951 R . BT RUE ABL B 313 pese. R [F R ETHATIH Y B R AR I AR M ETE
MIELEIAT, DA o] SRR A I AR -

Added in version 3.13.
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PyObject *PyEval_GetFrameLocals (void)

BEME: #ag 5| A . BT RUE ABL B 303 pote. RIS FI AT R B L, BOE IR
YT TIINR ] nuLL. SEHrTAE Python AU IR Locals O .

LU M) Y T M E Y £ locals M AN & AEC B L AF R B P A Rk ST P B, W] DA

JEPyEval_GetFrame () WEEHR _FAH PyFrame_GetLocals ().
Added in version 3.13.

PyObject *PyEval_GetFrameGlobals (void)

BEME: #ag 5| A . BT RUE ABL 8 303 pote. R FI AT R B, SOE AR
YT PAT IR ] nULL. AEHrTAE Python AR R globals () .

Added in version 3.13.
const char *PyEval_GetFuncName (PyObject *func)
B T HE ABL MR func J2 pR%L. ZEEELBIXTS, NWHEREIERAAFR, fIMERIE func (2T FK.

const char *PyEval_GetFuncDesc (PyObject *func)

B T HaE ABL ARYE func B BLR I A FAFER . 3R BIE AL G R ECR 7 #8970, 7 constructor”, 7
instance” F11” object”, 5 PyEval GetFuncName () WIZEHRERE, G582 func WA .

6.10 YmiFtDes M SZFHIh6EE

int PyCodec_Register (PyObject *search_function)

B T RE ABL FEMF— ST 0 2 AR A 25 FR R R AL

YRR HIPA W, AR encodings WHIARMAE, MEXMEE, AR EERRRLI LTI
BHAE AL
int PyCodec_Unregister (PyObject *search_function)

& T HAE ABL B 3.10 pae. YEGH— Do RID A R R R O S HENIREAT . IR E R AR
BEEME, WA BRI 0. ST % — > e HE IR ] -1,

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

& THaE ABL MRARENNY S & encoding 1) 4t /5 CAFAEM R[] 1 8¢ 0. BEpR AR BB .
PyObject *PyCodec_Encode (PyObject *object, const char *encoding, const char *errors)

B #ag IR, BT RUE ABL iZ BUR ARG A AR APL,

object i 1 B errors Pt i€ L ESIRAL PR AL B 45 € encoding W AT 2R A%, errors MDA NULL 3
INE ) R e B SO BRIV . R A B B el £ 5] % LookupError,

PyObject *PyCodec_Decode (PyObject *object, const char *encoding, const char *errors)
BEME: #e93 R BT RUE ABL {Z UG fRAL A EAS RS APL.

object {§i F H1 errors BT & U ASRAC IR T YEAB 25 78 encoding WIfRIS S BREL. errors W] DAK NULL 3
TN R SR AR 2R T E RN Y . TR AN B i RS 23 W 255 | & LookupError,

6.10.1 Codec &3k API
TE NBIRREC, encoding “FAF R WA IR R /NG FRHE A, X AT AL ) 2 4 20 A s 25 o
ERRONGARBUR . WEPRAR R IUEAT S S as , WHRFSE ReyError kM| NULL,
PyObject *PyCodec_Encoder (const char *encoding)
BEME: #a971 R . BT ABL R4 ER) encoding FREL— it R 4L .
PyObject *PyCodec_Decoder (const char *encoding)
BEME: Freg7I A BT EUE ABL NEERY encoding FRIN— A R AL .
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PyObject *PyCodec_IncrementalEncoder (const char *encoding, const char *errors)

BEME: #e45 A . BT RE ABL SRZRERY encoding $B— IncrementalEncoder X4,
PyObject *PyCodec_IncrementalDecoder (const char *encoding, const char *errors)

BEME: Fe5 A . BT ABL SHZR ERY encoding $B— IncrementalDecoder X4,
PyObject *PyCodec_StreamReader (const char *encoding, PyObject *stream, const char *errors)

BEME: #ey 3R . BT EaE ABL NZER) encoding 3REL— StreamReader 1) R,
PyObject *PyCodec_StreamWriter (const char *encoding, PyObject *stream, const char *errors)

BEME: #ey A . BT EaE ABL NZER) encoding 3REL— Streamwriter 1) K.

6.10.2 FiF Unicode g5t iR IRIZF0Y/E MR API

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

& T RE ABL FE45 €W name 2 NG IR AL IR R R AL error. 21018 SR BICRFFE — 1 RS 25 18
B ICIE I 1) A TC RS 0 75 B H. name 35 5 A encode/decode p&%IH il 1) error JE S}
1% R s R
1%@1}%@@%?%%#4\ UnicodeEncodeError, UnicodeDecodeError ﬁ UnicodeTranslateError
9 SEBIFE D B SR, P 8 S D A 3 1 40 SO 5 1 810 1 i S 2 £ (iEZ
] Unicode 5% 7% %t % T R BUILAE B BREHER ) o R IR BN G | B A i) Fw, SR E—
LG 8T 5 KA R 2 1) o, AR Fon It A, R I AT A6
ﬁh@?’ﬁéﬁﬁ%/ﬁﬁ%ﬁ%f’ﬁ .
BEENER ] 0, SR [A] ~1.

PyObject *PyCodec_LookupError (const char *name)

BEME: #FAG5 R . BT iaE ABL BARAE name 2 F WA R AL BRI R B AE N ERBIE AT DAL
NNULL, FEBUIE DL 2R F X strict”™ 5 15 Ah B a7 s 41 .

PyObject *PyCodec_StrictErrors (PyObject *exc)
BwE i 184 NULL., % T e ABL 5% exc VEN R .
PyObject *PyCodec_IgnoreErrors (PyObject *exc)
REME: #eg7l A . BT HRUE ABL 2B unicode 5%, Bl HATRITHIA -
PyObject *PyCodec_ReplaceErrors (PyObject *exc)
Befa: #a95l A, BT RUE ABL (] 2 8 u+FFFD £t unicode 2 4 iR
PyObject *PyCodec_XMLCharRefReplaceErrors (PyObject *exc)
BEME: Freg gl A . BT EUE ABL (] XML 45| I8 unicode Zi i 5 i .
PyObject *PyCodec_BackslashReplaceErrors (PyObject *exc)
REME: #e7l A . BT RUE ABL ] BORTAL SCAF (\x, \u Hl \U) #44 unicode Hiht 4T i
PyObject *PyCodec_NameReplaceErrors (PyObject *exc)
B #agil A . BT RUE ABL @ 3.7 e, i \N{. .. B SURPE R unicode ZRid
Added in version 3.5.

6.11 PyTime C API

Added in version 3.13.
P C APT F2 U6 RGERT BRI . B JERIT Python time Bidk.
XY datetime FiHAH R C APL, 5255 DateTime *} 2.,

6.11. PyTime C API 85



The Python/C API, Z{THa# 3.13.1

6.11.1 3tHY
type PyTime_t
DAGARD g B A I R BR LRI ], SR A5 1Y 64 AE3EA
I ) B 22 s O T I Bk e o BN, pyrime Time () 3R [BIAHRXT UNIX ZLT0HI A

YFHITEE 20 [-292.3 4F; 42923 4F], PAUnix £47C (19704 1 H 1 H) A%, M0 HE
FEl 2402 [1677-09-21; 2262-04-111. HH) R BRH DA EE AT -

PyTime_t PyTime_MIN
PyTime_t E/‘J%/J\/fﬁo
PyTime_t PyTime_MAX

PyTime_t E’Jﬁ%j{fﬁo

6.11.2 BepiE$

PATR BRBCR 1A 1) Py Time_t WA, HREHBCE MR E I B (E . B DINB R4S B AR Python
PR SCR R 4R

JET BREGR W] 0%, SR E] -1 (BB E) .

TE BB RS BB, M1 B PyExc_OverflowError S, H R “*result“ik & & “[PyTime_MIN; Py-
Time_MAX]VEFE PAME. (FEARIRSE L, BE 1T AEE i T R Goh (A Be AR s R . )

SAEfHAL C APT—#% (BRIAEDAULH]), LA W GIL AV R %K
int PyTime_Monotonic (PyTime_t *result)
BECER IR (] A KNP EEEAN(S B, 1§25 time .monotonic ().
int PyTime_PerfCounter (PyTime_t *result)
BEECHERE TR . A R B RS R, S time.perf_counter ().

int PyTime_Time (PyTime_t *result)

BEH “Wall Clock” Hf[a]. A FZB B EEIFAIE R, 15 tine.time® ().

6.11.3 RigHshEFE L
SR B, R EAS AR, WRESRIEH EHA GIL.
IR, PREGRIE 0.,

RIGE, ENTRF *result BEEN 0 kM| -1, RREFH . BRI, #RI GIL H-8 1 # M
(IE-raw) BREL. HHE, '%ﬂ@%&TﬁE%fRaW PR I o

int PyTime_MonotonicRaw (PyTime_t *result)

SpyTime Monotonic () ), HAEF IR ARE ST, HFHEAFERE GIL,
int PyTime_PerfCounterRaw (PyTime_t *result)

LﬁPyTimeﬁPerfCounter () 5’@{[)7 {EY:E%I%H?Z:&E f%ﬁ #HT %Tﬂ“ﬁ GIL,

int PyTime_TimeRaw (PyTime_t *result)

EPyTimeiTime () ;@{U\, @%E%Eﬁ%ﬂﬁﬁﬁﬁﬁﬁ #HT gj‘ﬂ‘ﬁ GIL.

6.11.4 33RFEE

double PyTime_AsSecondsDouble (PyTime_t t)
Y- 1] B G 0 Crctexpridouble TEZHIFPEL.
RS KM, (HIEHE double MWF KIHMKEEA R .
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6.12 %} Perf Maps B934

2 FWTE L (FEREA SR, HA Linux), 2/ 7H AT PARIH perf map SR A#45 Python pEEI
TN RE AT TE P, (40 perf 45) . IEAEBATRYPEAT AT DAYE /tmp H A0, HPha e
TLREE A T HRAT ARSI 2 45 22 4 FRIV 45 H « A LA 2 WL Linux Perf T H SCRY,

1 Python X LA ) APT ] (AR T3 A& A AL AR A5 ) R AR P
THVERNXLE APLIF AN ZORFFA 2Rk 8t (GIL).

int PyUnstable_PerfMapState_Init (void)

XE 82 APL, ERTER ETR P AL E SR AT

FTHF /tmp/perf-$pid.map LM, BRIAEBECEWITIF, HAIE—DHORM R LR L 2 HE A% 3L
 (RB A ZBiE it Pyunstable_liritePerfMapEntry () PUTHI) . T, FAUE DR HUEH I
% HFEM M Pyunstable writeperfMapEntry () XFEERFFES —UIH H B RIAR LR AS o

SR ] o, E/ATIF perf map SCOERIMURR ] -1, BEEE QIR KN 1R 0] -2, WHG# errno
RICH KRR F B 245 E .
int PyUnstable_WritePerfMapEntry (const void *code_addr, unsigned int code_size, const char
*entry_name)

e
g A8 APL. BERFER KR PAZE S

] /tmp/perf-$pid.map LB A—MHEMKEH . HREELELZEDR. THER T PRI
H:

7£3529fcf759 b py::bar:/run/t.py

{# o dt KON & HK

WAEG AN H 2Z il Pyunstable_PerfMapState_Init (), N5 perf map LA M AFTIF. Eh
R E o, BNEAERMBHRE] S5PyUnstable_PerfMapState_Init () FH[EIEE RS .

void PyUnstable_PerfMapState_Fini (void)

;)
XE 8T APL, ERFER ET R PA L E SR AT

KMlpyunstable perfMapState Tnit () FrFTHFHY perf map SCHF. MR A TEMRRESS 5C AU ] Hy
IBATIA BRI o T, ARBOA B R A e, B T AR BRRRIR IS S SR A
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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.

DX R KR AN T BE T R IEMRI AR AL R 521, — A8 B S pynist_new () A, HH AR5 H
WA E —LE UL f(H.

7.1 FR Y

PyObject *Py_GetConstant (unsigned int constant_id)
& T Fa5E ABL g 3.13 prAe. FREL—N8 105 B 1 strong reference.,
WA constant_id e E—AN 7 IR Bl NnULL,
constant_id WA T A RAR AL —:
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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_ IMPLEMENTI

5 0
Py_CONSTANT_ZERO

6 1
Py_CONSTANT_ONE

7 L
Py CONSTANT_EMPTY_STR

8 bll

Py_CONSTANT EMPTY BYTES

Py_CONSTANT EMPTY TUPLE

PO TV B RARRAFRY I H A48 A
Added in version 3.13.
CPython SZ2Bi40Yi: £ CPython 11, P XL B4 )E T immortal %14,
PyObject *Py_GetConstantBorrowed (unsigned int constant_id)
& T Fa5E ABL § 3.13 prAe. 2T Py _Getconstant (), {B&ik[Bl—" borrowed reference,
R 3 2 H R T 1) R XTI py_cetconstant ().
B R MARRERTE AR, FERF DR T ) B 2 R i 4 AL
Added in version 3.13.
PyObject *Py_NotImplemented
NotImplemented BAfl, HITARCHARIEBA FHR 42 KA A AL
Py RETURN NOTIMPLEMENTED
ERALPEM C BB BN 3R 8] Py Not Implemented W10 8 (B 37 78— 4~ 45 ] Not Implemented
)strong reference 3R BI'E) .
Py_PRINT_RAW
B ZAATHIN RN EEL (Wpyobject_pPrint () flpyFile mriteobject () @M FARHEIR. 40
RABA, XEERBO A HXRA str O AR repr () .
int PyObject_Print (PyObject *o, FILE *fp, int flags)

FTEIXF S 0 B3¢ fp. HASHHRIE] -1, flags ZH0UH T8 FEF S 09FT BIET . H mivE— S H5 ik
Wi j@py PRINT RAW; UL HZIEW, WERFB AXRE) str () MAR repr ().
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int PyObject_HasAttrWithError (PyObject *o, PyObject *attr_name)

& FR0E ABL B 3.13 AL, QIR o BATJEYE anr_name W3R [H] 1, FHI3R[E] 0, 3XAH24 T Python 3
B3 hasattr (o, attr_name)., S4ZRIEH, ¥RME -1,

Added in version 3.13.

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

B FFaE ABL § 3.13 pa#e. X 5pPyobject_HasAttrwithError () fH[E, 1H attr_name #i$5E N
const char* UTF-8 g5 R, MALE Pyobject*,

Added in version 3.13.

int PyObject_HasAttr (PyObject *0, PyObject *attr_name)
& T IE ABL MR o HATJEYE attr_name MR W] 1, AR A 0. MeRELEE 2 BIHAT

O #ik:
MHIHM __getattr_ () fil_getattribute () HIEWEZ M REFEASHAERE, MEXZA

sys.unraisablehook (), ﬁﬁ%ﬁﬁ?ﬁ%ﬁ@%ﬁ&ﬁ;ﬂ, i%ﬂjlﬁﬁPyObject_HasAttrWithError (),
PyObject_GetOptionalAttr () ﬁPyObject_GetAttr ()o

int PyObject_HasAttrString (PyObject *o, const char *attr_name)
J& FHaE ABL X 5pyobject_HasAttr () F[A], B attr_name #{35E N const char* UTF-8 gt
54, MARZ Pyobject+,

O #ik

TEHVF _ getattr_ () Fl __getattribute_ () FIESKAIZEIGH st XT5 8] &4 58
R B 2 g . AR TIE M AR B, T Pyobject_HasAttrStringWithError (),
PyObject_GetOptionalAttrString() EZPyObject_GetAttrString() o

PyObject *PyObject_GetAttr (PyObject *o, PyObject *attr_name)
BEME: #Hag5 8. T RUE ABL MG o it hy antr_name WYJ&YE. SR IR, 2RIK
NJ3R Al NULL, 3XAH 24T Python FEA3 0. attr_name,
MR B A WA AIATRIM, RATPASH] Pyobject GetOptionalattr (),
PyObject *PyObject_GetAttrString (PyObject *o, const char *attr_name)
BEME: FHey5 8. BT E ABL X 5Pyobject_GetAttr () A, 1B attr_name #FFEE K const
char* UTF-8 4ty S78, MAE Pyobject*,
MR D JEHEA A PA TR, FRATPAMUH Pyobject GetOptionalAttrString ().
int PyObject_GetOptionalAttr (PyObject *obj, PyObject *attr_name, PyObject **result) ;
& FHaE ABL g 3.3 ga#e. pyobject_Getattr() WA ER, BIERL I BN AT K

AttributeError,

MR EZ B, WERE] 1 HKF *result & R F8 10 % @ YL Frsorong reference. MIRARILEZIEME, W
iR [E] 0 X *result %5 NULL; AttributeError &#iHER. WIS % T AttributeError PASMY)
FE, WER ] -1 H44 *result 154 NULL,

Added in version 3.13.

int PyObject_GetOptionalAttrString (PyObject *obj, const char *attr_name, PyObject **result) ;

J& T FaiE ABL § 3.13 prie. X 5pryobject_Getoptionalattr () MA, 1B attr_name ${$8E N const
char* UTF-8 #5378, MAZE Pyobject*,

Added in version 3.13.
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PyObject *PyObject_GenericGetAttr (PyObject *0, PyObject *name)
BEME: #Fre7lA. B TFRE ABL N RYEMHERBREL, T AR R cp_getattro 1§
o BETERMFMY (L TXRA MRO ) AR, HAEX R __dice Pt
J@TE . IEAN descriptors A, HARRHAFFOLETSLBIEME, MARBERRMIAFTNIAIE . RO 2 fih
7}, AttributeError ,

int PyObject_SetAttr (PyObject *0, PyObject *attr_name, PyObject *v)
& T 1EE ABL KEXFG o AN attr_name WJETEEBON v o RN KR E IR 15 sz 0]
0 . XAH24TF Python i54] o.attr_name = v,
R v oy oL, RIEMERENER . AT A S E pyobject_pelacer (), {HHRHEEA
BERER T .

int PyObject_SetAttrString (PyObject *o, const char *attr_name, PyObject *v)
J& FiaE ABL X 5pryobject_setattr () F[E], 1B attr_name #35E A const char* UTF-8 Jit5
i, MARZ Pyobject+,
W v Ry NuLL, ZEERNE, ER IR e H I B pyobject _pelattrstring ().

1 45 1% SR B0 A () s M 44 B 7 24 DR AR B D i Bk, T8 il o S 0 FC R AP ER A
attr_name FAMBX — f o X T ik KA BHES IR, B HEA ] pyunicode Fromstring ()
*HPyObjectfsetAttr ()o Ezj‘ﬁﬂ‘ééﬂﬂjﬁ, ﬁ%%fﬂPyUnicodeﬁInternFromString (), Eﬂ?’fﬁﬂ%ﬁ
TR R

int PyObject_GenericSetAttr (PyObject *o, PyObject *name, PyObject *value)
& THiE ABL 8 B BCEFIM R R B, T IMARBN R cp_setatcro i, ETERMFE
dorpr (LT XS0 MRO ) AR IA S, AARIR S, DR B S 090 i b 350 s 5 Js
PLethAT. B, ZBIERAEXR G __dice WP EEMER. WRAIRRE o, BT %
AttributeError FiR[H] -1,

int PyObject_DelAttr (PyObject *0, PyObject *attr_name)
& THUE ABL B 3.13 pre. MRS o 442 attr_name fJ@ME. RGN M) -1, 13X 24T Python
ig/lﬂ del o.attr_name,

int PyObject_DelAttrString (PyObject *o, const char *attr_name)
J& T ABIL g 3.13 meAt. X 5pyobject_belattr () F[E), 1H attr_name #{F5E N const char*
UTF-8 Sy F35eh, AR pyobject*.
1% 252 eR B0 A (7] Ja 14 44 B B 24 DR R B D i R, Tl 2l T S o B A AP R AR R
attr_name AR X — 5. X FRIFNRMABEESFR, B EFZER A Pryunicode FromString ()
*[]PyObjecthelAttr ()o Eg?{‘ﬁ?é?ﬁ—"ﬁ!‘, i%aé%l‘ﬁ]PyUnicodeﬁInternFromString (), 'E'mﬁ’f[jﬂ%ﬁ
TR AR A X &R

PyObject *PyObject_GenericGetDict (PyObject *0, void *context)
B #eg31 A . BTFRAE ABL § 3.10 Az, dict_ IATRRIREGR B —FPE A L.
LN S T
I BRI TT E 2 1 I P DASRBOM S 0 1 dice o 4R BB A NULL VEH context. T I
BT BT SN F I BC AR, BT ATEDT R R BB PR pyobject cerater () MBS
2RI, Rk A noLn FFRCE AR
Added in version 3.3.

int PyObject_GenericSetDict (PyObject *o, PyObject *value, void *context)
& THE ABL B 3.7 AL, dict BT UCE KB —FE L8 X BN eV R %
Added in version 3.3.

PyObject **_PyObject_GetDictPtr (PyObject *obj)
WA —ANFEFIAIGR obj (1) __dict_ WFREE. WRALEAE __dict , WR[E wuLL H HANBCE R4 .

I bR AT BTG B T I BE N AT, B AETT M R S PE R pyobject_cetater () MIHES
BN
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PyObject *PyObject_RichCompare (PyObject *ol, PyObject *02, int opid)
BEME: Be951 R . BT RC ABL (I B opid 382 HEVER LLEL o Al 02 WIMH, BEAEUIT APy LT,
Py_LE, Py_EQ, Py_NE, Py_GT & j‘ZPy GE A —A™, A RIRT T <, <=, ==, 1=, > 3 >=, X%/ T Python
B o1 op 02, HH op 25 opid XV IKEELF. IR A 4 %ﬁ IR 9] NULL

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

% T FoE ABL f# ] opid Frf& @ mAE, Blinryobject _RichCompare () HHE ol Fl o2 WH, H
TEH AR A -1, FESGER A R(ERR ] o, FEHAMRE LR F] 1

O #ik

R ol Fl 02 BR—AX%, Pyobject RichCompareBool () Y M Npry £o ik 1 H APy NE IR
[\ 0,

PyObject *PyObject_Format (PyObject *obj, PyObject *format_spec)
J& T Fa5E ABL #5328 obj i format_spec. iXZrF Python 33k format (obj, format_spec).

format_spec W] PAK NULL . FEMCIEOL T RFEEAN T format (ob3) o ISR [F 2 AR AR F4F
R} 3R [A] NULL

PyObject *PyObject_Repr (PyObject *0)

B #FHegil A, BT HE ABL ﬁﬁiﬁﬁio AR e B R [ EAF R, R 3 ]
NULL. 3%#H4F Python FiAH repr (o) . HNERI repr () .

TE 3.4 AR EASTE: % ;&ﬂf@A#/\ﬁﬁﬂsﬁE, AR PRAS 2 i B 25 33 3 14 57
PyObject *PyObject_ASCII (PyObject ¥0)

B #ay sl . B TiE ABL Hryobject _Repr() —FE, WHEXIMS o WFMAFHIEL, H
FEPyObject_Repr () LEIE’J??—?H% O \x. \u B \U % R ASCIT FA4F . X RF A4 l— KT
Python 2 11 Pyobject_Repr () R FAFEH . HNERE ascii O THH.

PyObject *PyObiject_Str (PyObject *0)
BEfE: #eg iR B TRE ABL THEXR o MFAFHRIERA . MR A5, SR []
NULL, iX#H24F Python FiAT str(o) . HINEEI str () A, KW H print ( Z@Ufﬁ]ﬂqo
TE 3.4 AR A H: R EOITE A & — DRI, AR PR 2 FER D 2555 3 ) 5

PyObject *PyObject_Bytes (PyObject *0)

BEE: FagFl A . BT ROE ABL ITEXTS o B RIMANRE NULL, B R [E—AN
TEXTG . XA T o AN EFEET Y Python #3k3K bytes (o) o 5 bytes (o THEI’JE, 2o 2H
BOMAZHIIG R 0 A R4, 2 fii % TypeError

int PyObject_IsSubclass (PyObject *derived, PyObject *cls)

B TRUE ABL UIER derived 2845 cls ZEMIRI SN HIRAESS, WERIE] 1, A NLRIE 0. 402 H 4R R ]

-1,
2R cls Jeoedl, MR cls PEATZIAGIN . QPR A — AR IR W] 1, SR 1, BN

SR els By __subclasscheck () ¥k, BRI LA E PEP 3119 FrffiiR i+ IeRES. FEH
fEBL R, QiR derived %~/\E§%dﬂ£ﬂ%¥;’$ﬂﬂ@/‘ﬁ cls.__mro__ WIERE cls )12,

WHEHAINER, B type sHIRAERMLHIA XHPAANE. B2, WRATPABLBE _ bases__
JEME (B2 E2RA I TT A ) R I E X

int PyObject_IsInstance (PyObject *inst, PyObject *cls)

& F e ABL Q05 inst J2 cls JLu 2095260, MR 1, WA NGR A 0, G5 H A IR [a]
-1 R E AT

TR cls J2ocdl, WIS cls HEATRIRGI . G0 /0 — AR ] 1, S55RKh 1,

WA els HF5 __instancecheck__ () H¥%, TEXFHHH A& PEP 3119 FrfiiiR e 2R 4. T/H\
fAE LT, QSR inst ISEE cls E‘J? N E e cls BSEmH5) .
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LB inst AT DA S class JBHEREHREREIHEMAE.
X4 cls A PARIT R E  bases_ JRME (BBURHERAMMITH) KB ET RGP NE,
FHA VLR

Py_hash_t PyObject_Hash (PyObject *0)
& FHuE ABL TR EIRIGAE 0o RIMIFRE -1, 3XAH24T Python £ik3{ hash (o) .
TE 3.2 fRAS B AR T BAE )k 0] 8802 Py_hash_t, X @ — PN R/PNGry ssize ¢ MRIMA RTS8

Py_hash_t PyObject_HashNotImplemented (PyObject *0)
BB THE ABL & B — TypeError KI5 type (o) ANi&hashable & F] -1, MEREEFHET
tp_hash fEALN I FAGRRAS R, ARV A B A R T8 W B R AT A X 4

int PyObject_IsTrue (PyObject *0)
& FHaE ABL QXS o $HANE true, WR[E] 1, FHWERE] 00 3XAH4 T Python Fiks{ not not

2R )3 [ —

int PyObject_Not (PyObject *0)
& T HE ABL WIERXTE o $HA N2 true, WA 1, FHNERE] 00 3XAH4T Python k3 not not
oo KMINR[A] -

PyObject *PyObject_Type (PyObject *0)
BEME: #ag il A, & TEUE ABL 24 o A2 NuLL B, R [E—ASEXFGE o B ISHRUAH T R (1) 2 A0
Lo BRI, F51% systemError Hi& [ NULL. JXZ[A] T Python ik type (o) o ZERELZHT
A8 1R A ) strong reference. LR bR Z /DB T MR BORE ey _Tvee () KA, J5
FRFR A —A pyTypeobject* KRBMFRE, BRABEFHFE—Filstrong reference.

int PyObject_TypeCheck (PyObject *o, PyTypeObject *type)
WERXTS 0 /2 type KA THRAL, MEREEHESE, HWRE 0. WASEERLHE NULL,

Py_ssize_t PyObject_Size (PyObject *0)

Py_ssize_t PyObject_Length (PyObject *0)
/%‘T‘%%AL ABL &I 5 o IR JE . ﬁﬂ%%}”% o CRFFF VRGN, WHEREFHEE . AR
[\ -1, XZE[EF Python FiAE 1en(

Py_ssize_t PyObject_LengthHint (PyObject *o, Py_ssize_t defaultvalue)
RS o AT EE . sk ISR KA, AR5 M __length hint () #f7fTT, HJFk
EIERAAE . HEERFRE] -1, X2 [T Python ik operator.length_hint (o, defaultvalue).
Added in version 3.4.

PyObject *PyObject_GetItem (PyObject *o, PyObject *key)
Bl #Hag5l R . B TEUE ABL IREIRXIG key X 0 TR, BAERMANRIA NULL, X4 [F] T
Python 3K o [key].
int PyObject SetItem (PyObject *o, PyObject *key, PyObject *v)
& T HaE ABL 4%%]‘22 key WL B vo RIS A S T AR Wl —15 B IE] 0. 3XAH 24T Python
iBEA] o[key] = vo ZEREL RAMEL v 15 T4
int PyObject_DelItem (PyObject *0, PyObject *key)
B T HUE ABL WA o HREERXT R key HUWRST o SRIKIR ] -1 .0 X AH24 T Python i) del olkey].
int PyObject_| DelItemString (PyObject *o, const char *key)

& T HaE ABL X 5pPyobject_pelttem() #[E], 1H key #iFEE N const char* UTF-8 #hd {1y
Fi, AR Pyobject*,

PyObject *PyObject_Dir (PyObject *0)

BEE: #0951 A . BT EOE ABL 24T Python ik dir (o) E R4~ (AT RE %E) FEpuE
%%&E‘J?f@%ﬂ%% GnAR A AR [E] NULL. QNSRS HCH NuLL, 258l Python [¥) dir (), DR [B] 24 )
locals #4475 XIS AR A 1 B THESE , & (8] NuLL, 1EleErr Occurred () 4% ] false.
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PyObject *PyObject_GetIter (PyObject *¥0)

BeEME: #a95l A . & THOE ABL %R T Python ik iter (o) o MXTRSEER M —PHHEN
s RN R LR ERE, WRREIXTRA L . RN RAGREER, 25|14 TypeError
Hik 1] NULL,

PyObject *PyObject_SelfIter (PyObject *obj)

BEME: #9508 B TEE ABL XZEH) T Python __iter  (self): return self ik, BEE
FtXfiterator RESRITHY, RHAEPy Typeobject . tp_iter fAIHIHIH]

PyObject *PyObject_GetAIter (PyObject *0)

B #e5 A. B TRE ABL @ 3.10 paAe. %[ T Python A aiter (o). 2
Asynclterable X‘f% ﬂ:j\j/ﬁ\:Llﬁla/\AsyncIteratoro L%LIEE/JE*A%TZLHE{JC%% 1511[]%?%
@~ AsyncIterator, FFRFIHE &, WERZNRARHEN, 251K TypeError, FHikH

NULL,
Added in version 3.10.
void *PyObject_GetTypeData (PyObject *o, PyTypeObject *cls)
B T RUE ABL B 3.2 e IR0 cls SRE TR L TR a

K5 0 AN cls WISER, T cls W A Py Type_spec.basicsize HAlE#. Python Aefier
X

o

RAEGRE, RRRCE S R [F] NULL,
Added in version 3.12.

Py_ssize_t PyType_GetTypeDataSize (PyTypeObject *cls)

J& T FaE ABL § 3.12 pee. IR EK cls {3 BB W Seffl NAESS[a) RN, Bipyobject_GetTypebata () it
R [l NAE RN

XA RER KT -pyType_spec.basicsize WERBIA/N: AT LAZ A X AN SR IOE (140

S memset ().
KA cls I ) Py Type_Spec.basicsize Az, Python N AIX— i,
MR, R IR B — A
Added in version 3.12.
void *PyObject_GetItemData (PyObject *0)
i py_rrPrrAcs_1TEMS AT END BRE—NE R B A H BRI RS

Hh BRI, R R S R T IR ] Nunn. MR o &CH W B ey TPFLAGS TTEMS AT END W & 5|k
TypeError,

Added in version 3.12.
int PyObject_VisitManagedDict (PyObject *obj, visitproc visit, void *arg)
] lﬂi%ﬁ*ﬁfﬁﬂﬁ obj "7 it o
PREO I BB T Py TPFLAGS_MANAGED_DICT FEARAYZE LAY ik Iy ek B PR A -
Added in version 3.13.
void PyObject ClearManagedDict (PyObject *obj)
S obj 1 HL.

PRI RAE B E. T Py TPFLAGS_MANAGED_DICT JEFRAIZETY Ak Iy R B0 H 458 H o
Added in version 3.13.
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7.2 Rty

CPython SZHRFFFFA R TE FH VML 1p_call FIR ST -
7.2.1 tp_call ¥

WH tp call FZEMSEBIERE T . FEALZE4 N

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

—PNHHEH — T ICHFERLESE, H—A dict £x REF S48, LT Python L5 Hr 1y
callable (*args, **kwargs). args* LA T8 (e RIEH L%, 2N —ATTA), 2R
R EBEF AR, Fhwargs* TTvA % *NULL,

XA AJEANE *tp_call* i : tp_new Mtp_init WIXKFEEHRSEL.
BRI —AXS, EfHPyobject_call () s HAMIKIE R APL,

7.2.2 Vectorcall tipi¥
Added in version 3.9.
vectorcall B PEP 590 B3 ALY, 2 (il 5§ I A 800 BeHAm st

YERZREN], AT H AR 32 3F vectorcall, CPython £ BE{i[a] T NI « AT, iX A& — bk
HlE. Beoh, —Ses5E =P R BN p_cal (AR Pyobiect_call (). BB, —A4~3FF vectorcall
MR ep_call. BLAN, JLIeM BRI, ATRXT ST B LA AR R G . R 2

Kftp_call IWEH NPyVectorcall_call (). {HAS—HEATE:

A =
—ANS7FF Vectorcall {2 w2t SE L BAA A A1 L tp_call.

FE 3.12 WA R AR W BIAEPy TPFLAGS_HAVE_VECTORCALL JEFRAEZRM) _ call () J5yE0% 5 i
FMETRRR. (XIHAENTRIR E cp_cal1, FMAREMILAT AT vectorcall pR%k. ) 75 FHY
Python fiiAcH1, vectorcall Ji 24 {4 14 7 240 0 & BUERASRAL.

R0 vectorcall [t *tp_call* 1%, AN 1% S8 vectorcall. BN, NS4 E F & 75 2R S 8045 R
args JLAFN kwargs dict, HFASZHPY vectorcall JA = L.

KA DL ) Py TPFLAGS HAVE VECTORCALL WEARFH ¥ tp_vectorcall offset ¥ Rkt4e gk o
vectorcallfunc 1 BLALE H% R SE B vectorcall H. i@ — MR HIHA LA N 244 1 R B 14T

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

B FFa ABL g 3.12 peiz.

callable ;2585 H X 42 o

o args A CiESEEAL, MO ES BRI
KBFSHNME. WREESE, XAMERPAZ NULL .

o nargsf REOLESEEE N LT e
PY_VECTORCALL_ARGUMENTS_OFFSET NE¥r. BEM nargsf BN B S LR R, Hd
FPyvectorcall NARGS ().,

o kwnames &5 Wi R ARG AL
P gL, B kwargs FHLAGHE . XL FUE FAFER (str sl P EH), I HEA
WARME— 1Y o ARBA KEFSEL, W84 kwnames W] PAJ] NULL A
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PY VECTORCALIL_ARGUMENTS OFFSET
& T RUE ABL g 3.12 paA2. WIRAE vectorcall (1) nargsf Z4HCE T AR, W ARy aic i I 25 i i)
Wi args [-1] AYMH. BRAJTEUL, args f8AECHEFHISEL OR2 0 ). gH AT LAIFER 2
HIAJR args [-11 HI(H.
X FPyobject_VectorcallMethod() , R PIREM M EIRE args [0] AJREA T,
o gf [ o s AR MR O & A o BN AE) X R M, mk i #F B
JPY_VECTORCALL_ARGUMENTS_OFFSET. X #EAMCRF FLVF 16 Q0 48 % J7 ¥k 2 250 vl o A xf 42 3
A TR R GRS EE—ASITETF 3K self 50 .

Added in version 3.8.
BLWH — AN SE BT vectorcall g X 5, i il L AScall APL R ER, w15 H A TT R X 5 — B

PyObject_Vectorcall () A S

BIEH
T M p_call Wy, w8 H & K 4 0 0% )2 CPython Xf T i i p_call #4709 ¥4 JH & ff

ﬂﬂPyﬁEnterRecursiveCall () %[InyLeaveRecursi veCall (),

RPRIERCE, XA T8 vectorcall [ - B A 5 A6 75 B0 B 24 (5 i Py_EnterRecursiveCall Fl
Py_LeaveRecursiveCall ,

Vectorcall 3735 API

Py_ssize_t PyVectorcall_NARGS (size_t nargsf)
2 FRaE ABL B 3.12 ppAe. 25— vectorcall nargsf 552, IRPISERYSLhREE . HEISER T

[(nyssizeft) (nargsf & ~PY_VECTORCALL_ARGUMENTS_OFFSET) }

SR, WA pyvectorcall NARGS PREXDAERERY .
Added in version 3.8.

vectorcallfunc PyVectorcall_Function (PyObject *op)

WA *op* N SZHF vectorcall il (B AR F NIRRT HE, BARENEEREGIA L) , &H
*NULL*, 0], & [EFAAETE *op* HH vectorcall pRELFEEN . XA BREM Al A 8

XA op =15 S FF vectorcall Bt i F AL, W PAIE I #5%E Pyvectorcall_Function (op) !=
NULL 3E5CHE .

Added in version 3.9.
PyObject *PyVectorcall_Call (PyObject *callable, PyObject *tuple, PyObject *dict)

B TRUE ABL B 312 prse. PR * AIRXTGE * Wyvectorcall func, HATESHM KT SH
PATCHLAN dict X E8 H .

X — T B M T Atp_call M2 M T tp_call L. BEAXK
APy TPFLAGS_HAVE_VECTORCALL JEARIF HEWMALEEET| tp_call,

Added in version 3.8.

7.2.3 AAXER API

A ZA BT HNRIE ] Python 35, 44> bk K2 K6 H 2 B 40 il JH X G i SRR 1B 81T DA
tp_call B vectorcall, 7R AT BEAHBHEAT A, R — B S AR RO RS S e 4

TRELTARIhEE: ES TSSO A TR (E S

7.2. FERHIY 97



The Python/C API, Z{THa# 3.13.1

REL callable -- ATiA AXI& args kwargs
PyObject_Call () PyObject * JuH dict/NULL
PyObject_CallNoArgs () PyObject * —— -—-
PyObject_CallOneArqg () PyObject * 1% 5 ===
PyObject_CallObject () PyObject * Jo4/NULL -
PyObject_CallFunction () PyObject * format -
PyObject_CallMethod () X% 4 char* format
PyObject_CallFunctionObjArgs () PyObject * TASZEL -
PyObject_CallMethodObjArgs () X5 + 4K T it ---
PyObject_CallMethodNoArgs () X% + 25 -—-
PyObject_CallMethodOneArqg () X + 4B 1 /I\Xﬂ‘% -—-
PyObject_Vectorcall () PyObject * vectorcall vectorcall
PyObject_VectorcallDict () PyObject * vectorcall dict/NULL
PyObject_VectorcallMethod () S+ 4 FR vectorcall  vectorcall

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

BEME: #Fah5| A . BT RoE ABL I —N0]1# H ) Python X142 callable, Ff$aiy B G2 args Frés ih
HIZEL, PAS IS kwargs Firég 1 A S8

args AR NULL: MSAEBE BB — 2641, RARBEXETEH W kwargs AT D)
A NULL,

IR R FE R WOl — A R i [a] NULL.
XEEMT Python F#iAR callable (*args, **kwargs).

PyObject *PyObject_CallNoArgs (PyObject *callable)

WEa: #e93 M. & RUGE ABL A 3.0 pae. AT TG Python X4 callable H- /N Hf#iAT
fIZH. SRR SHC I Python T FI XG4T AT 3

BN IR B 255 AR S ORI > S8 4% [8] NULL.
Added in version 3.9.

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

BEME: #FHeg3R . WA K Python %14 callable 3 My ta i 1 ML EZSE arg WA 7*

EJZIJJHT MIZER, FERMON L —A> S IR W] NULL.
Added in version 3.9.
PyObject *PyObject_CallObject (PyObject *callable, PyObject *args)

Befh: #ag51 R . BT iaE ABL WM~ nl R ] Y Python %52 callable,, iy th yC4 args P4t
WSE. MRAREELEASEL, W args n[PAN NULL.

BT IR [ 255 ARG — A 7 IR 8] NULL.
XM T Python FiAx callable (*args) .

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

BwEME: #Hegil A . BT RE ABL WA H ) Python X}4: callable, M7 iS5 H) C &
B X2 CBHEH Py _Buildvalue () NAGHIAE N FAFER R AA . format W] PAK NULL, £REEA
BT SHL.

IR IR FE R Wl — A 58 Ik [a] NULL.

XM T Python AR, callable (*args) .

THHBIRMR RMEAN pyobject* 5L, Mpyobject CallFunctionObjargs () & HE kR,
TE 3.4 fRAS K AEAS T XA format ZETIE M char * TP,
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PyObject *PyObject_CallMethod (PyObject *obj, const char *name, const char *format, ...)

BEME: FHagi| M. & TEE ABL I obj 3444 K name ()5 1 M AT AR SRR C 24K
Y C B Py _Buildvalue () M FERFHRAGIRH N Y 2E W —A~ 704 .

R ATPASH NULL | R REEUE IS5

IR IS5, AER WOl — A~ S IR ] NULL.

XA Python FiAH; obj.name (argl, arg2, ...) 2—FH.

WHERURIR LA pyobjectx 2%, Wpyobject_callMethodObjArgs () s P AIHERE.
TE 3.4 A & 475 T The types of name and format were changed from char *.

PyObject *PyObject_CallFunctionObjArgs (PyObject *callable, .

B #ag 3] A . & T EOE ABL 1# ] —A4> Python —Iﬂﬂﬂﬁ?ﬁ callable , [ P AE BB Pyobject*
SR KSR DA NULL 2 5w AR R0 T 2 0 T R ALY

BN IG5 7 2R IO — A 78 3% 8] NULL .,
XA Python F3A53 callable (argl, arg2, ...) =—HFEM.

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

Bl #e951 R . BT RUE ABL ] Python X4 obj FH)—U5H, H A AA TR name H)
Python TAFRXIR G . ERM ] 2 RER N pyobject RN . XLSHERPA NULL 2 )5
R RE S e S B .

ﬁEIjJBﬂLi_ SR, AERWOHL S —> 58 1R [0] NULL.
PyObject *PyObject_CallMethodNoArgs (PyObject *obj, PyObject *name)

gﬂﬂ tIE'.Ython Xt 48 obj ) — NI EIAMALMSEL, Ko 572 FRi name 1) Python 43 5 X

BRI 55 7 28 IOl 4 — A S5 I & [8] NULL .
Added in version 3.9.

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

A Python Xt obj HH— NI ik HF AT BRI BB HL arg, H P I5IA# AR H1 name i) Python 7
PR R I .

BCENET R [R5 R A 2 Ol — > 7 3% 8] NULL.
Added in version 3.9.

PyObject *PyObject_Vectorcall (PyObject *callable, PyObject *const *args, size_t nargsf, PyObject
*kwnames)

B, FFas ABL & 3.12 peAz. JEH— AN V8 4 Python X142 callable, M IS5 vectorcal l func
FAIE o UM callable 37 Hpvectorcall, W& 2 B A2 FAFEHUEE callable F11) vectorcall pR%K .

BRI G55 7 2 IOl i — A 78 3% [8] NULL.,
Added in version 3.9.

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

VA callable I K317 S{Evectorcall PRl e AR MR ACESEL, HAM ELAT S kwdict JE3(
F%/\ MR TF SR args WA RO ESH.

ETENEROE MR RPN, HREIEA TS Rk, SRR AT E Ry C &A1 %
’fﬁﬁ'—f%ﬁlé’ﬁ'—,\ s HEAVE RO E SR ST A -

Added in version 3.9.

PyObject *PyObject_VectorcallMethod (PyObject *name, PyObject *const *args, size_t nargsf, PyObject
*kwnames)
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B THE ABL B 3.12 paAz. {fi ] vectorcall i F 451151 % 8 — . AR £ FRLA Python 5
7 name IR XG5t W BN SN args[0], T args BLAH M args[1] FF 4G H 8 43 WAL 3R
WHSE. WBiE AL DN ESE . nargsf HETE args[0] TEN WAL B SEV BCE, R
args [0] BU{E AT BER I N 2028 R B b Py VECTORCALL_ARGUMENTS_OFFSET, F4EFZHm DA
TQT;EPyobject_Vectorcall () ':F‘%Bﬁéﬁ?/\o

USRS GLELAT Py _rprLacs upTion_pescareTor Kbk, MEBRCIHA REEE M XTSI LA
#EIY) args vector VENZHL.

BRI G55 AE RGO — A S5 IR 8] NULL.

Added in version 3.9.

7.2.4 FHZH API

int PyCallable_Check (PyObject *0)

B FidE ABL BEXTR o je al XIS . WRXF GO PRI QR[] 1, HARRFOLR R 0 o XA e
BRI

7.3 =il

int PyNumber_Check (PyObject *0)
& T HUE ABL WUERXG o SRAECA RN, JRIEIE 1, HIREMR. XA RECR S8 1 R
TE 3.8 A KA AT Q2R o &— ARG HEEUR ] 1.

PyObject *PyNumber_add (PyObject *o1, PyObject ¥02)
BwEMi: #eg7| A . & TRUE ABL IR of | o2 MIMMAYEER, A2REN, R[] NULL. S541T Python
FihHK o1 + 02,

PyObject *PyNumber_Subtract (PyObject *ol, PyObject *¥02)
BwEMA: #ag3l A . BT REE ABL IR of W 02 BIZER, WK, &[H] NULL. “F41T Python
%]ﬁiﬁ ol - 02,

PyObject *PyNumber_Multiply (PyObject *ol, PyObject *02)
Bl #ag7lA. B TIUE ABL IR of | o2 MIFRRMIGER, WIRKN, 2] nuLL. )T Python
FEK o1 * o2,

PyObject *PyNumber_ MatrixMultiply (PyObject *ol, PyObject *02)
BEE: Fegil A BT RUE ABL A 3.7 At 1R ol | o2 MUEMESIERIEER, WRKM, R IH]
NULL., Z5iT Python Fikz o1 @ o2,
Added in version 3.5.

PyObject *PyNumber_FloorDivide (PyObject *ol, PyObject ¥02)

BEME: #rag sl A . B TRUE ABL R of BRPA 02 ) FECREME, KMER ] nuLL, XESERT
Python A 01 // o2,

PyObject *PyNumber_TrueDivide (PyObject *ol, PyObject *¥02)
BwEfh: #Hagil A, B TRUE ABL IR o BRPA 02 BIBAHAY G RLERME, BRIEINR [P nuLL,
ARl FTME” DA R BRI R S i ME R R RE LA D PRS2 AT SR DERR
BT DATEAL AN BRI IR 0] — NP L. PR SF (T Python ik o1 / o2,

PyObject *PyNumber_Remainder (PyObject *ol, PyObject ¥02)
BEE: #Hag51A. BTEUE ABL IRIE] of BRDA o2 5B AREL, WK, & NuLn, EHT
Python FiA5 01 % o2,

PyObject *pyNumber_Divmod (PyObject *ol, PyObject ¥02)

BEME: #a95 A . BT ROE ABL % N E KA divmod () o WIHRKN, &[] NULL, 4T Python
%:zjiit divmod (ol, 02),
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PyObject *PyNumber_Power (PyObject *ol, PyObject *02, PyObject ¥03)

BEME: #Heg5l A . B THE ABL ES N E RS pow O o WK, &[F NULL. 54T Python
AT pow (01, 02, 03), HH o3 BR[3ERY. WIRIEZNE 03, WFifE Apry_None /ERCLER
(ISRt A NuLL & SEERENETI) .

PyObject *PyNumber_Negative (PyObject *0)
BEME: #h95I R .. BT RUE ABL IRI o BYSAME, WERAM, &M nuLL o SE4rT Python ik

—0,
PyObject *PyNumber_Positive (PyObject *0)

BEME: #reg7l A . BT EUE ABL R o, QRN i&[E] nULL o SEHT Python ik +o.
PyObject *PyNumber_Absolute (PyObject *0)

B #ag3 A . BT RE ABL IR o BYLEXIE, ANRKNE, dR[9 nULL. SE4rT Python ikt

abs (o) .
PyObject *PyNumber_Invert (PyObject *0)

BEME: #eg7IA . BT EUE ABL R IE o BRI S I AR, R, &[] NuLn. SEMT
Python ik ~o.

PyObject *PyNumber_Lshift (PyObject *ol, PyObject *02)

BEME: #agil A . BT R0E ABL iR ol 8% o2 DNHRREIEER, R KN, &F NuLL, S
TF Python iR 01 << 02,

PyObject *pyNumber_Rshift (PyObject *ol, PyObject *02)

BEME: #agil A . B TERUE ABL IRIE] of FF% o2 DIHFFEMEER, WK, &[] NnuLL oS4
F Python F#E 01 >> o2,

PyObject *pyNumber_And (PyObject *ol, PyObject *02)

B #egil A BT ROE ABL R of Fl o2 “Ffi5” B9ZEE, anfd, &M nuLn o SE4y
F Python k3 01 & o2,

PyObject *PyNumber_Xor (PyObject *ol, PyObject *02)

BwEE: #9351 A . BT RUE ABL R[] of il 02 “Fefispol” AOZER, RN, iR NoLn . 45
#rF Python #3558 01 ~ o2,

PyObject *PyNumber_Or (PyObject *ol, PyObject *02)

BEME: #e97I R . BT ROE ABL R[] of Fll 02 “¥fisl” 458, WK, & NnuLL o S8y
F Python FEikz 01 | o2,

PyObject *PyNumber_InPlaceAdd (PyObject *ol, PyObject *02)

BwEME: #ag5I R . B TIUE ABLIRE of | o2 HIMNAYEEA, WERKM, R[] NULL. 24 of SCHEHT,
RXABI EI M E ML R . 0T Python i54] o1 += o2,

PyObject *PyNumber_InPlaceSubtract (PyObject ¥ol, PyObject *02)

BwEME: #a9F A . BT RE ABL IR of | o2 MBS R, AR, RIE NULL o 2 of CHF
W, XAz EEE I EMER . ST Python i o1 —= o2,

PyObject *PyNumber_InPlaceMultiply (PyObject *ol, PyObject *¥02)

BEME: #ah3| R . B THOE ABL IR of . o2*ABa s R, 4o R AN, & NULL . % *ol ¢
FR, XABEEBEE I E AR . S0 T Python 41 o1 *= o2,

PyObject *PyNumber_InPlaceMatrixMultiply (PyObject *ol, PyObject *02)

B #eg5IR. BT RUE ABL A 3.7 k. &Il ol | o2 U MEAIAIGINESA, WAL, R[]
NULL o 24 of SCRF, XAMZH BRI EMAL R . ST Python iF4) o1 e= o2,

Added in version 3.5.
PyObject *PyNumber_InPlaceFloorDivide (PyObject *ol, PyObject *02)

Bl #agilA. BT RUE ABL IR of BRDA o2 Jola FHCEIEER, WIRAN, R[E] nuLL, 4
ol ZLFfIY, EAEHEHMA ML . ST Python i) o1 //= o2,
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PyObject *PyNumber_InPlaceTrueDivide (PyObject *ol, PyObject ¥02)
BwEM: #Hagil M. B TRUE ABL IRM o BRPA 02 BIEAIERY SR ME, BURIRHR [P NuLL.,
AR [ )2 STRME” PR A 3 i S EOAR B B AN AT RE DA BEHDRS 0 2 BT A S 8. DR
BT DATEAL AP BEBON IR [Tl — % i B WIZTRTE of ST RS RuedhdT. BB T
Python 154 o1 /= 02,

PyObject *PyNumber_InPlaceRemainder (PyObject *ol, PyObject *02)

A #0951 A . BT EOE ABL IRIE] o BRPA o2 1435, QiSRRI R[] NULL. 24 of SZFF
B, XAEEEEMH WAL, ST Python 1541 o1 %= o2,

PyObject *PyNumber_InPlacePower (PyObject *ol, PyObject *02, PyObject *03)
BeEh: #Hag5l . & TRUE ABL SR NEKE pow () o WK, 1RW] NULL. 24 of SCHFHT,
XABI HAR M E AL R . 2 03 @py_one I, #ﬁ‘? Python if/i) o1 **= o2; {HEEMT
TEFORALEAAFLE R pow (01, 02, 03) o WIRBEZNE 03, WFTE Ary _none (f£A NULL &4
BAREAFITH) -

PyObject *PyNumber_InPlaceLshift (PyObject *ol, PyObject *02)
Bl #eg3l A . & TEUE ABL R[] o] 788 o2 ANHURFEHISER,, AR, &M NnuLL, 24 of
SCHEI, XANZEEEEHEMAEIR . 40T Python 4] o1 <<= o2.

PyObject *PyNumber_InPlaceRshift (PyObject *ol, PyObject ¥02)
REME: #6951 A . BT IE ABL R of 558 o2 ANHAFRIIEER, AR, &I nuLL. 24 o]
SCRRI, XA M EMAAR . SFH6rT Python 4] o1 >>= o2,

PyObject *PyNumber_InPlaceAnd (PyObject *ol, PyObject ¥02)
BwEMA: #ag 5| Ao BT IE ABL JSENINERI of Fl 027 $iefii 57 iSRRI R R NuLL. 1E ol
SCRFRYRTE NI Rk AT, S541-5 Python ifiH] o1 &= o2,

PyObject *PyNumber_InPlaceXor (PyObject *ol, PyObject *02)

BEME: #Fe95 A . BT ABL IR E] of Fl 02 7 FEALF L5 R, KRIKEF R NULL, TE
ol SCFFRIETHE N EAERF R idT. M5 Python iFH] o1 ~= o2,

PyObject *PyNumber_InPlaceOr (PyObject *ol, PyObject *02)
BEME: #0971 R . BT RUE ABL IR of F 027 FRATE” ML, RIGH R[] NULL, 7E o]
SCREPIHTEE FIZBRAERF R AT, S50 T Python i) o1 |= o2,
PyObject ¥*PyNumber_Long (PyObject *0)
B fa: #Hegil A, /e%ﬂ% ABL IR ] o FH N BB RIGRIER, RIGNHR A NuLL. 4
#1rF Python Fik=L int (
PyObject *PyNumber_Float (PyObject *0)
Bl #agil A BT RUE ABL BIIINRIE] o HARGTE KRG HIEGER, RN RE] nuLL, 4
#rF Python Fikz float (o)
PyObject *PyNumber_Index (PyObject ¥0)
B #eg3l A, E%ﬂdzz ABL SR ] o 4y Python int AU JSAYLEA, RN R 9] nULL
H5H1% TypeError FH .
T 3.10 AR A AR GREUEN ine R, FEZ RO, S5RATHEN inc M T2RASEH.
PyObject *PyNumber_ToBase (PyObject *n, int base)
BwEME: #e97IR . BT RUE ABL R U n AR DA base N EEUN FATHR G ISR . XA base
SHAE 2, 8, 108 16 . XFFH%2, 8, 516, ﬁ@ﬂﬁ%ft%ﬁﬁ%ﬂﬂﬂigﬁﬁﬁ "ob’,
'0o',0r 'Ox' ﬂﬂ% n Tﬂz Python ':FEI/J%U%& int %iﬂ, ,E'jljjﬂfj PyNumber Index () /]%"E%}ﬁ&ﬁ%
Py_ssize_t PyNumber_ AsSsize_t (PyObject *o, PyObject *exc)

& T AEE ABL U1 o AT DARIAR LR — A BERONR ] o FEA i) py_ssize c {H. QARIAIRIG, W)
KK AR -1,

ﬁﬂ% 0 TM%ﬁiﬁfi{ﬁ%jﬂ Python E]/] int fﬁ{ﬁ ﬁt%}ﬁ%j{le_551ze t {ED_”JA%IZi OverflowError,
l)_"J exc = %ﬁvﬁ‘j\jﬁﬁg[z{éﬁ %’éiﬂ ( ,%j\j IndexError B j OverflowError). ﬁ[]% exc jﬂ NULL,
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T S8 2 9k 3 1 9 FLAH & o S O B B 3k 80 S pY_SSTZE_T_MIN i 48 S 1F 3L K 9 3k 5 ok

PY SSIZE_ T MAX,

int PyIndex_Check (PyObject *0)

%f* 1 ABL A 3.8 prAe. ik 1 ﬁﬂ% 02— 1RSI EBE (B nb_index fl{IHFEE] tp_as_number
SERAR), BUEHEHABRT LT R 00 IERREE R S AT

4 5

int PySequence_Check (PyObject *0)

J THE ABL MERXFRALAE TIPSR 1, RN oo FERXMTHA __getitem ()
775 Python JGR[H] 1, BRAFEATZ dict B’J?% PR A 175 D T T R S A2 SR Wb £
R, B 2 T -

Py_ssize_t PySequence_Size (PyObject *0)
Py_ssize_t PySequence_Length (PyObject *0)

& T e ABL ISR B 41 *o* BN G, RIET IR E] ~1 . AH24F Python ) 1en (o) FKik=.
PyObject *PySequence_Concat (PyObject *ol, PyObject *02)

BEME: FHa95 8 . BT RE ABL BIIETIR ] of F1 02 fBFE, RIKEIR ] NULL . iX 24T Python
ik o1 + o2,

PyObject *PySequence_Repeat (PyObject *o, Py_ssize_t count)

BEE: Fe95 R . B TEOE ABL REIFFINS o TR count IRFIZESR, JIMHF R [A] NULL, iX45
#rF Python k3 o * count.

PyObject *PySequence_InPlaceConcat (PyObject *ol, PyObject *02)

BwEME: #Heg5 B . BT RO ABL lIhEHRE] o Al 02 fPHE, KIGEHR R NULL. FE ol SCHEEVE
BN EAERE R SE . X ?‘%FH‘ Python ik o1 += o2,

PyObject *PySequence_InPlaceRepeat (PyObject *o, Py_ssize_t count)

BwEME: #Fah 5 B . BT a5 ABL Return the result of repeating sequence object 3 [0] JF 51X} 4 o T
count WIALEH, RIGHHR[E NULL. 7E o LRI M IZBAES Bk el XM T Python ik

ito *= count,

PyObject *PySequence_GetItem (PyObject *0, Py_ssize t 1)
BwEMA: #eyil . B TRUE ABL IR o FRYER i S0, KM N NuLL. XEEHrT Python 3
HH oli]

PyObject *PySequence_GetSlice ( PyObjeCI *0, Py_ssize_t i1, Py_ssize_t12)

BWEME: #4518 . /%ﬂ UE ABL AR BIFFIXTS o By i1 3] 2 B R, RIKE R[] NULL, X%
F* Python F#ibx o1il1:12]

int PySequence_SetItem (PyObject *o, Py_ssize_t i, PyObject *v)

B FHE ABL K15 v IRELS o W56 i SO0 . RIAT &5 R F#IFRR -15 IR E 0, X
AT Python 154 o (1] = v. MEREL RAMAEX v U5 H .

W v Ry NULL, TR, (R R I Y. U PySsequence_DelTtem().
int PySequence_DelItem (PyObject *o, Py_ssize_t 1)
2 F e ABL JHBRATSE 0 W56 i o0 ER . RMEFRME] -1, iXAH24 T Python i5/4] del ol

int PySequence_SetSlice (PyObject *o, Py_ssize_t il, Py_ssize_t i2, PyObject *Vv)
2 TR ABL 550X 5 v IES PR o WM i1 B 2 PJF o XAH4 T Python 154] o[i1:12]

= Vo

int PySequence_DelSlice (PyObject *o, Py_ssize_t il, Py_ssize_ti2)

B THGE ABL IMBRFHIXTR o BIM il B i2 (9807 o RIGHR B -1, 5XAH 24T Python 154] del

o[il:12],
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Py_ssize_t PySequence_Count (PyObject *o, PyObject *value)

B FHasE ABL R[] value 7E o S BRRIREL, RIR WS o (key] == value HYSEMIECR. KRIKHS
IRME -1, XAH2T Python Fik 3 0. count (value)

int PySequence_Contains (PyObject *o, PyObject *value)

B T HE ABL #i5E o 2G5 value, MR o FIRE—T1%ET value, WRE] 1, FHWERE] 0, 4
I, &M -1, XAHY4 T Python ik value in o,

Py_ssize_t PySequence_Index (PyObject *0, PyObject *value)

B FRUE ABL &[0 55— FT] *i%, H o[i] == value . I, R 18] -1 . A4 T Python f

o.index (value) %‘Eﬂjit

PyObject *PySequence_List (PyObject *0)

BEME: #a95I R . BT RUE ABL IR — ARG, HAE '?T“EIJ&—IJJJEXJ‘% o MHIH, RN
WfaR ] NULL. 3R [ 5 R PRUE S TR . XA T Python ik 1ist (

PyObject *PySequence_Tuple (PyObject *0)

BwEME: #ey51R. BTRGE ABL REl—ANTudit g, HNES A E RS o H, KIK
B R[] NULL. GN5R o Shocdl, WRRR E—NEE ], A HA R 00T Ke384 1 N 28 1 — A
Je4l. X% T Python ik tuple (o),

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

BEME: FHey5 8. BT EE ABL A0 s ] B R o M HA PySequence_Fast* BREUK AT
FBRTG R M G0RARN A 2 P F s ] 2505, W25 & TypeError H4F m AE R iH E U4,
W R [F] NULL,

PySequence Fast* MM Z Fr A X H a4, ZE A BN & REE — “~PyTupleoObject
wipyListobject HEEM o M7 B

YE} CPython FSEELAHTY, QIR o C&R—MFHNESNZR, BEREEERE
Py_ssize_t PySequence_Fast_GET_SIZE (PyObject *0)

1t o Hpysequence rast () &M H o ANy nor BE O FaRE o KB, AT LA TE o F I
Hpysequence_Size () FFREUK/N, HREPySequence_Fast_GET _SI1zE () [T HLA &R DA
E o HFNFEEICH.

PyObject *PySequence_Fast_GET_ITEM (PyObject *o0, Py . ssize ri)

BEME: BAMEI . fF o iPySequence Fast () IR H o A NurL, HH. id FERS|JEHE N
B IRI] 0 5 i 5 ICEK .

PyObject **PySequence_Fast_ITEMS (PyObject *0)
& 1] PyObject Fg41HJIREEAH . &iX o HHPySequence_rFast () iR[A H o 454 NULL.

TR, ARSI IR/, HOH i T E 2 BB E (L items £ L, (V7R 91 Tk el 1R 3¢
o LA 2 F R

PyObject *PySequence_ITEM (PyObject *o, Py_ssize_t 1)

BEME: #a971 A R o B i NICEEAERIGIHRE NuLL, BB Pysequence_GetTtem()
R, ([HASKTE o FPysSequence _Check () B NEAH, WAESX T ST,

7.5 BREHMIY

Z . PyObject_GetItem(). PyObject_SetItem() HPyoObject_DelItem(),

int PyMapping_Check (PyObject *0)
& T HE ABL RS QAR T MU ML B0 SCRAIT R LR ] 1, BIGRIE o, R E RN AA
__getitem_ () Jy¥KHY Python 23R 1, PRSNTEIEH N OL T FoIRmi & %I SRR i 2 2. iR
B2 IIAT

Py_ssize_t PyMapping_Size (PyObject *0)
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Py_ssize_t PyMapping_Length (PyObject *0)
& THEE ABL IR AR R o PG EcE:, RIMNHR I -1, XA 24T Python 353 1en (o) .
PyObject *PyMapping_Get ItemString (PyObject *0, const char *key)

BEME: #He9F R, BT RE ABL iX5pryobject_GetItem() fH[A], 1B key g5 5E M const char*
UTF-8 i) F A7 ef, A pyobject+,

int PyMapping_GetOptionalItem (PyObject *obj, PyObject *key, PyObject **result)
B THE ABL B 313 mAL. pPyobject_Getltem() WAL, BEERKIBERN AT K

KeyError,

WRARH] TR, WRIE] 1 IR fresult Bk AR AR B AB I Brstrong reference. QIARAFREN G, WI[E o
R *result 14 NULL; KeyError XH§EHEN. WIHRGI K T KeyError DAAMWA R, WER[E] -1 FKf

*result 75 NULL,
Added in version 3.13.

int PyMapping_GetOptionalItemString (PyObject *obj, const char *key, PyObject **result)

& FfaE ABL B 3.13 e, X 5PyMapping Getoptionalltem() ¥d[a], {H key #{38E N const
char* UTF-8 #5378, MAZE Pyobject*,

Added in version 3.13.

int PyMapping_SetItemString (PyObject *o, const char *key, PyObject *v)

& T FasE ABL X 5pryobject_setTtem() FH[H], 1B key ${f5E N const char* UTF-8 4157
Hi, A Pyobject*,
int PyMapping_DelItem (PyObject *o, PyObject *key)

ﬁ%?yObjectiDel Item() B/‘J'_‘/I\%IJ% o

int PyMapping_DelItemString (PyObject *o, const char *key)

X 5pryobject_pelltem() F[F], 1B key #i$§%E N const char* UTF-8 4t i, MAE
PyObject*,

int PyMapping_HasKeyWithError (PyObject *o, PyObject *key)

BB TR ABL B 3.13 prAe. WIAEML TS B 4 key JUAR[E] 1, G NLRIE 00 iXAH4 T Python ik
K key in oo MR, K -1,

Added in version 3.13.
int PyMapping_HasKeyStringWithError (PyObject *0, const char *key)

& FFasE ABL B 3.13 jr#t. X 5PyMapping HasKeywithError () fH[E], B key #35 E N const
char* UTF-8 #5378, MAZE Pyobject*,

Added in version 3.13.

int PyMapping_HasKey (PyObject *0, PyObject *key)

B T REE ABL UIRBLGTX SR AT B key WERIE] 1, IR 0, 3XAHY4 T Python #A key in o,
BERR BRI 2 AT -

O #ik
M _getitem (0 FFIAW KB W 7 K w20k, B EBEATE Y

B 45 iR A B, 3 3 flPyMapping_HasKeyWithError (), PyMapping GetOptionalItem()
ﬁPyObject_GetItem ()o

int PyMapping_HasKeyString (PyObject *o, const char *key)

& THE ABL X 5PyMapping Haskey () IR, {H key Y487 const char* UTF-8 Zifid 517
Hi, AR Pyobject*,

7.5. BREHHIY 105



The Python/C API, Z{THa# 3.13.1

O #ik

M _getitem O J7 VK BRI B G B ostr XF R W KA K & W R R
:Hjﬂ, @ H]%o f’fﬁ g i;:_l: '/T:I Jﬁ M:ZI EI/‘J /‘E‘El* ijgé ﬂ‘ }E, ﬁ% Eﬂ ﬁPyMapping_HasKeyStringWithError (),
PyMappinngetOptionalItemString()EEPyMapping;GetItemString()o

PyObject *PyMapping_Keys (PyObject *0)
BEME: #0971 A . BT IUE ABL IS, GREIXSR o RGBSR KRIGHF, &[] NnuLL.
TE 3.7 AR S AT FEZ WA, R BOR A —AN5 R 8ot .

PyObject *PyMapping_Values (PyObject *0)
BEME: #egl A . BT EUE ABL IR, REIXER o RIS R RIEE, &[E] nuTL.
TE 3.7 A KRS AEZ BT, WK BOR Al — 5 R 8ot .

PyObject *PyMapping_Items (PyObject *0)

BEME: Fe931 A . BT ROE ABL IR, RIS o RAAHMSNE, HPENKERE NS
BEXTAYCA . R, 3zl NULL,

TE 3.7 WA R LA AEZ F A, PR EGR 8] — 51 SR sl oe A

7.6 EZEHIN
ERAA A REL

int PyIter_Check (PyObject *0)
J& T FasE ABL B 3.8 e, ISR XH4: Return non-zero if the object o W] AR LA HE L Py Tter _Next ()
MR AR, HGRE 0. ILeREE 2SI HhAT.

int PyAIter_Check (PyObject *0)
& THE ABL g 3.10 Az, WIERIER o 824 T AsyncTterator WHUNILRBIERAE, HWRE] 0. 1
BRI 2 AT .
Added in version 3.10.

PyObject *PyIter_Next (PyObject *0)

BEME: Fag3 A . BT RE ABL MIEREE 0 1B —ME. MG giryrter check () A
FERES (TR R AT ). WA BIRAME, WER M UL 3 BN E T . WERAEIR
B HBEAE T HR, WERE oL H HAZ SR

FOREREGERE — A DEER, C AU MA%E EARARX

PyObject *iterator = PyObject_GetIter (obj);
PyObject *item;

if (iterator == NULL) {
/e BBIR
}

while ((item = PyIter Next (iterator))) {
/* 3 item AT LM 2/

/r BRERHEIA */
Py DECREF (item) ;
}

Py_DECREF (iterator) ;
if (PyErr_Occurred()) {

VAR E 2 S
(BEFT0)
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(750
}
else {
/RGBT H AWK IAE </
}

type PySendResult
M REryrter send () MARIFREERIIBEAA.
Added in version 3.10.
PySendResult PyIter_Send (PyObject *iter, PyObject *arg, PyObject **presult)
B TIGE ABL B 3.10 pae. f arg (HARFIEAAR iter, IR [H]:
o PYGEN_RETURN, HRIEMARRMEIMTE. R&EMELE T presult ik H] .
o PYGEN_NEXT, WIAIERIEMMEIIIE. AN (E L presult iR 1] .
e PYGEN_ERROR, UWIAREMERTI K FH WG, presult 8% A NULL,
Added in version 3.10.

7.7 il

e Python ] {i Ji] — S8 3X6) G2 R A0 4 X IC S22 A B BURR 2 o YD) 28X AL HE N LY bytes Al
pytearray A —24l array.array SXFERY REIEA. 25 =5 PRt R RE 208 THRRIRAY H AT E SCE AT
HOHZER, BT ER A BRI E AT 45

RIS A — B H CRYTE S, (BB NTTRA ti o] BRI A G IX SR L FRHIE . FEH
YOEDLT, A B EL YT %Gt DX JE e A A

Python PAZZ /7 #ri3 BFEATE C J2 0 EARHLXAER hAE . LM BI85 1

o TEAEFEEX T, RPN ITASE A ‘G X0, AFAFERNIRZEZ W IXAEE.
2 O RIRE BAEZ 7 Iat 228 ik —T5

o TEBE M, A LRIV R T ARAE X R a9 UG 2 B p ettt (BIan— A Imkmig2) .

— BRI BI bytes B bytearray £ DA T TR ATFE MR RIZENS. T HEL I
Hsts I array . array BPATFHIEE T RS 7 (H.

b DX 32 T 2 3 B — 0 TR U R ) wreite () J5YE: ARAR BT DA% H - — B9 =5 B 6 R BB T
DS A ST wrste O FLREATE AR P LR, JLIDRTH VAN readinto () EATS
BN E AR . Gz X2 T A5 T AR M A /P B HE 4 5 5 B U s e o XA e

XTGBT E BT 5, A PR 2RI H X R i -
o [HiFHIEHSECEIEPyobject_GetBurfrer () FREL;
o Vlpyarg Parsetuple () (BILRIHXIGZ —) HAEA v, wr or s* 14 X A R —1A,

TEXPHAEI T, YABEEEHREBUNAEPyBurfer Release () o WIRMEAVERI, AIHESSE
AP, BN PR .

7.71 ZRX L

Geh XL (S0 A BAHAR N “buffers” ) X5 —dE il Bt o — IR A TF45 Python R/ AR A H -
EATE R CAAEZSE WG AL SO ENISIATFBIGE T, PT CATRZR 5 MR AT A $cdii 22 IT 4 Python
TP 5. WAFAT DA C 9 R — DRI H A, 0T AR 18 2 A E R G 2 wil ) T B 5 ih
WA, s AT AR AL AL N A S S5 A i

5 Python ffFRESR A TR Z B RIUAT, Zp XA g ryobject FEEFTR IR C £50 . XERE
AT AR fey SR B @ AN A 1 . MR 2 Geh X Bz B eI, W DAGIE—A> i AL XR.

ARSI R RE U, SR r R 2. ERBRZ XX, HS

EﬂPyObjecthetBuffer()o
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type Py_buffer

BT ABL (R R RR) 8 311 mi.

void *buf
& 1) th G2 of DX - Bl 1) B S M F LR A P4 o X AT AR 5 HE AR T I 2 0 3 N A B g A ]
(¥ BN, A5 scrides [HRRETR M NI AR -
XtFcontiguous , ‘483" KA, (IR NGB L.

PyObject *ob3j
X RIHGIUN  EESIHBE ST, I lipyBurier_release () HERERL (BT
b)) HECE R wULL. T BOH Y TR bR C-APT R [ H .
{’}Eﬂg~7’]¢ﬂhfﬁv§ﬂi‘%{ﬂ, Xﬂ’ﬂ:‘HﬂPyMemoryVi ew_FromBuffer () ﬁPyBufferﬁFillInfo () @,"{é iy
temporary Zh X, WFBCA NULL, G, FHXTRAHER .

Py_ssize_t 1len

product (shape) * itemsize, X THZEHH, XZEMNGFERGKE. XIS HH,
WA ZREEWE R FESFRIEA, WK R ZEKE,

A 24 2% o X 2 38 o PR UE % 22 PR W K R B, A 15 ) ((char *)buf) [0] up to
((char *)buf) [len-1] Bf A H %M. FERKRZEE N T, MG K ¥ Heysur sivpre

BYPyBUF_WRITABLE,
int readonly
Gerp X n oh HiEmiE e . WFEBH PyBUF_wRITABLE BRG]
Py _ssize_t itemsize
BATCEMIR/N (PAFEATHEAL) o 5 struct.calesize () PHHIE NULL format F{EAHIA .

A f0 R 3 R 0 2% o K% A pyBUF_FORMAT i, format Y% B A NULL,
Hitemsize (I HA I

H shape fAAE, MAHZER) product (shape) * itemsize == len {/BRFFAE, (& W AGE
ﬂ%itemsi ze %%ﬂﬁ%#‘go

MR shape & NULL, HNZER BPryBUF sivMPLE B PyBUF _WRITABLE V3K, I & 2570 2
Witemsize, HARK itemsize == 1,

char *format
1E struct BEHAEATEIL P A NULL S5 F A filiid S S5 H N A . ARIX 2 nute,
fBsEH "B (L5718,
b7 Bl pyBUF_FORMAT FRAESE I -

int ndim

AT n BRI 2O LR E R . o o, Wpur $R 1 FORPRati A H o FEX

TGN, shape, strides flsuboffsets Whili"h NULL, B KYEEEH pyBUF MAX NDIM 45

Py_ssize_t *shape

— RNy ssize_t BRI ndin FoRVEN n AR NAFIEAR. IR, shape(0] *

. * shape([ndim-1] * itemsize M\fﬁ%‘f‘f:ﬂ:leno

Shape JEARBCH H I(EBE R EHAE shape [n] >= 0, shapeln] == 0 X —HFEHEFRHIHER.
T2 A5 B g% W complex arrays .

shape 20X I & R i 2 e .
Py_ssize_t *strides
— MR Py ssize t WEEH ndim 45 BRI B AT BRI RO Y BT =

Stride 5 MEECA H A W] DUAAEATRE R . X TR REAH, AU S IEEL, (HR A e
EALPE strides(n] <= 0 &L HEZAE B ES B complex arrays .

strides AT ] ok il 2 HsEr .
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Py_ssize_t *suboffsets

—NRKE HAndim 2RI Kpy ssize t BIEAH . U suboffsets[n] >= 0, WEE n 4E4F1EHY
JEFRER, suboffset fE P T RENRS | BT ZLAAFREH G INZ DA A% . suboffset S fif, W
INANNAREES I (TS NAF b B 8)) .

WER B Tt (RITEFHHGHE ), M5 Bub it nuns (BOAME)

Python Imaging Library (PIL) H i f] T iX P2 B8 ik 5. WS Fcomplex arrays 3T fi#
Al XA — AL T IC R

suboffsets £ ZH 57 FH &K 12 H s .
void *internal

s B xR NEEE A . T e g BRI EAC— B, AT EME R, wES
IR 2 75 A0 BRI shape., strides Fi1 suboffsets (21 . {3 E LT TAFEIOZLE .

O
PyBUF_MAX NDIM

WAF R R GE R 5 R PP o AT S XA KR, 22 48 G o DX 6 1 2 B BB 6 A Pl iR 22

PyBUF_MAX NDIM N4ERE., HEIE N 64,

7.7.2 E4XiFREYIE

W, lidryobject_GetBuffer () [N R EEZEWXENR, RITTHREZMIX. BTN ZHES
WS, TR ARRES, FohXHEHE T flags 28048 & HAEWE AL HE ) 28 v X B A,

i py_buffer FBH R TCE LHLE L.

58 RTXHFER
PAFFEASY: flags 520, I B0 52 A IEFIRIESETS . obj, bur, len, itemsize, ndim,

Rig, #X
PyBUF_WRITABLE

il readonly FE. WHRRET, AT LR BWENX, G50
KW FEHAMEOR T, i HFRT ] AR — N s v B g X, (HZ s B0 iy
HIHRERR T RRE—8 BN, wPAMEN pyBUF_sIMPLE | PyBUF_WRITABLE Reif>K—
ANETEAI W] 25 0h X, be used to request a simple writable buffer.

PyBUF_FORMAT
P format FBr. MEREE, MALSUEFIES 7B HARKEOL T, W B nuLL,

PyBUF_WRITABLE ] AR F—T I EFER . s TryBur_sivpre 5E XN 0, FrPAPyBUF_WRITABLE
ATLMER— AL ARG, FTER—A A A AT S g2 nf X .

PyBUF_FORMAT WA SATMHERR AT | i B HpryBur_stipre B4, BREHENH THKX B (LG 2F
F7HY), PyBUF_FORMAT A~ AJ EEJd{i ]

R, SiE, FRBE

FE T N A2 B SR ARG H IO R BRI U 21 o YRR, MRS & B PRI A iR .
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B3 | Bk | BB | FRBE |
e = LUE S T

PyBUF_INDIRECT

= NULL

P

PyBUF_STRIDES

NULL | NULL

P

PyBUF_ND

NULL | NULL | NULL
PyBUF_SIMPLE

ELRERYIEK
LA ISR C o Fortran it 22, AMEABALRER . HFRALIRELR, W KXudi2 C-HELEH .

| K | K | BB FIRBE | ME |
= P NULL C
PyBUF_C_CONTIGUOUS
B 2 NULL F
PyBUF_F_CONTIGUOUS
= = NULL CH F
PyBUF_ANY_CONTIGUOUS
PyBUF_ND i NULL NULL C

E&FEKR

BT AT w] BERA T SKAR b — T SRS E R A A e e Lo N R I, Zenh KPR LR HR A A 11
AR

TETHRY, USRS E L. HERF AR pyButfer Iscontiguous () ARRETESME
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Bk | R SR | FRBE | 4B#E | Rix | format |

= = WRFERGE | U 0 =
PyBUF_FULL

= = WRFERGE | U 150 | 2
PyBUF_FULL_RO

= = NULL U 0 2
PyBUF_RECORDS

= =2 NULL U 180 | 2
PyBUF_RECORDS_RO

2 =2 NULL U 0 NULL
PyBUF_STRIDED

2 B2 NULL U 18;0 | NULL
PyBUF_STRIDED_RO

7 NULL | NULL C 0 NULL
PyBUF_CONTIG

7 NULL | NULL C 18,0 | NULL
PyBUF_CONTIG_RO

7.7.3 SZ3%4AH

NumPy-R#&: FKF0S1E

NumPy RSB S 45 i i temsize . ndim . shape Flstrides 5 Lo

IR ndim == 0, bur F{MEPNAALEBEREN KN R itemsize Phni. iXB}, shape fllstrides #f

>H NULL.,
W strides Sy NULL, WIECALRFGMREN— MARMER) n 48 CIEF . BN, JHIE TP LA T 7
V7R n HEECA -

ptr = (char *)buf + indices[0] * strides[0] + ... + indices[n-1] * strides[n-11;
item = * ((typeof (item) *)ptr);

W EFTE, bur ATLASR ) SEBR NAF S P AR B AL . i Hh B AR mT DA R 00 A G o DX A ke

def verify_structure (memlen, itemsize, ndim, shape, strides, offset):
SRR ABEA TR EA— TR AL
char *mem: 4] 3 W 77 R B & 44
memlen: ¥ 3 i T B K &
offset: (char *)buf - mem
wn
if offset % itemsize:
return False
if offset < 0 or offset+itemsize > memlen:
return False
if any(v % itemsize for v in strides):
return False

if ndim <= 0:
return ndim == 0 and not shape and not strides
if 0 in shape:

(A
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(B L)

return True

imin = sum(strides[j]* (shape[j]l-1) for j in range (ndim)
if strides[j] <= 0)

imax = sum(strides[j]* (shapel[j]l-1) for j in range (ndim)
if strides[j] > 0)

return 0 <= offset+imin and offset+imax+itemsize <= memlen

PIL-R#&: K, BENFREBE

BT H I 4h, PIL JRURS K4l iR TU\@/‘J’E%Jr WAR IR B S 454 A BER A 4EE I R — e E. Bl
., WA =4 CIES A char vI2 (3] WJARNER— T8 2 A~ " 4e 504 2 4584 char
(*v[2]) [2][3]. TETFIREFRT, iiﬁﬂﬁ/l\i"é%fﬂ%ﬂ”i/\ﬁbuf BIF3k, F8 AN BT AL T AFAT AT oL
B char x[2]1 (3] 4.

e R 4 n 4ERG| P e N-D B g vus 2 RA A BN, Bk Bl EE

void *get_item pointer (int ndim, wvoid *buf, Py _ssize_t *strides,
Py_ssize_t *suboffsets, Py_ssize_t *indices) {

char *pointer = (char*)buf;
int i;
for (i = 0; 1 < ndim; i++) {

pointer += strides[i] * indices[i];
if (suboffsets[i] >=0 ) {
pointer = * ((char**)pointer) + suboffsets[i];
}
¥

return (void*)pointer;

7.7.4 ZHhRBERER

int PyObject_CheckBuffer (PyObject *obj)
B TR ABL B 3.1 paA2. Q0 obj SZHFGEoP KR 1D, R E 1, FHWERE 0. & [\] 1 B ARG
WEPyobject GetBuffer () —EMI. AREE— MBI,

int PyObject_GetBuffer (PyObject *exporter, Py_buffer *view, int flags)
2 FRE ABL B 3.11 A2 1] exporter ik K PAYZ IR flags 6 7€ M N A AT view. HNE exporter T
VARALEORRA g X, MELAE| K ButferError, $f view—>obj &4 NULL FfiR[H] -1,
BRI, 3EFE view, $F view—>obi WAXT exporter (HT5I I, iR 0. 248ECgg o KR ILFE 7 RF
TR B —DXTRES, view—>ob3 A PAGI FZRTR M AL exporter (047 i [R 3 %45 4)
PyObject_GetBuffer () Wil §PyBurfer Release () [AlWFIE I, 23T malloc () Fl free ()
L, HEERFHSERMIX)G, PyBuffer Release () WhAARUEREH—IK.

void PyBuffer_Release (Py_buffer *view)

BT Fa5E ABL § 3.11 prie. BEE X view BB E I L F /T4 view->oby [istrong reference
(Eﬂgﬂj@lﬁﬁﬁ’f&) 17131*&%@‘1??:%@ ORFHE R, A5 0 a] B2 A 2B 5 |t -

PREET R v XA ilid Pyobject_GetBuffer () 3RIGHY, FFoxiBh.
Py_ssize_t PyBuffer_SizeFromFormat (const char *format)
B THEE ABL B 3.11 waAe. M rormat RIS i temsize. MR, M5IAREIFIRN -1,
Added in version 3.9.

int PyBuffer_IsContiguous (const Py_buffer *view, char order)

J& FFasE ABL B 3.11 paAe. TR view & XN C K& (order)"ﬂ el ) B, Fortran X(¥% (order
K Er) contiguous B H P Z — (order 2 'av), WER[E] 1. 7R ZHEBUSS .

112 Chapter 7. M HRE




The Python/C API, £1THa4 3.13.1

void *PyBuffer_ GetPointer (const Py_buffer *view, const Py_ssize_t *indices)
B THE ABL B 3.11 Rz, FREUZG E view NI indices Firdig n) W) NAFE I indices W70 45 ] — 4>
view->ndim %?]E’J@[?ﬂo

int PyBuffer_FromContiguous (const Py_buffer *view, const void *buf, Py_ssize_t len, char fort)
B THE ABL B 301 waste. M buf ZHIESEN len FATE] view o fort WP 'c 5L 'Fr (RPTC
JAHE 5 Fortran XAERIINT ) . B E] 0 , A iRAFR[E] -1 o

int PyBuffer_ToContiguous (void *buf, const Py_buffer *src, Py_ssize_t len, char order)

B FRaE ABL 8 311 paAe. M sre B il len 758 buf | MONIELEFATERIIIEA . order WA 'C
g e w At (PR C XU, Fortran KUY I B HAE R —Fl) o IIERIE] o, A ]

-1,
TR len 1= src->len W I R BCRF A 4 -

int PyObject_CopyData (PyObject *dest, PyObject *src)
B THE ABL g 311 e, F55m M sre # D13 dest e X, W PATE C KA EL Fortran XU 11 22 i
X Z [ T e .
BCHEF IR M o, H SRR E -1,

void PyBuffer_FillContiguousStrides (int ndims, Py_ssize_t *shape, Py_ssize_t *strides, int itemsize, char

order)

& T FasE ABL g 3.11 e, A48 ETAR I contiguous TFTER B (A0SR order )y ' W2 C X%,
R order 4y ¥ WAy Fortran XUkg) SRIEFE strides $02H, 1 I0RBA 4 FH7%.

int PyBuffer_FillInfo (Py_buffer *view, PyObject *exporter, void *buf, Py_ssize_t len, int readonly, int flags)
B TR ABL g 3.11 pae. AELS ARG IRIER, Z PR EAFFKINH len () buf | If
HH: readonly LB TT G HE. bug WEIRRER— N FAFE 5701
S flags FoRTERIIZEEL. LR ES R H R flag 582 NI view, BrAE buf ¥ HE, I H
flag iR E T PyBUF_WRITABLE Rk,
ﬁ‘ZIjJETJ‘, 3{%‘ view->0bj sz"%j}(fj' exporter E{’J%}fé‘lﬂ%%ﬁlﬁl 0, 7,‘:?)':"], 5'[7;( BufferError, ﬁ view->o0bj
WA NULL R ] -1
WER MR ET A Egerbufferproc W) —EB43, W exporter WA E N T X4, H HAHEARE B B
& flags. TN, exporter VoM J2 NULL,
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CHAPTER 8

BEFRRE

AR R RS E T 0L Python XP QR KRR IRISMUIGM AL BB ENEAR N 15 WREM
Python 27 HEILE] — X%, HAWE ERE ARG EFMIEE, WuAiE efdTeaads; i, 2
RGBT, WM pyDict_check () ARFLEHIZMLT Python XFRAI “ KRR

A g

BRI B R ST MR AR R AR, (H2 K iFZ RN 2K EE AN SR 2R N
NULL. FLiFf% A NULL A] 68580 N A7 i) o S I AR i) 7 B 28 1 E

8.1 EERMK
AT Python SRS HIRES: % None.

8.1.1 FERMKR
type PyTypeObject

BT 20 APL (18 A RERGLEHIR) . XIS C 451 T built-in 2854,
PyTypeObject PyType_Type

& FHE ABL X 2JET type X4 type object, EFE Python JZTHIAI type Ml [FHIXT 5% .
int PyType_Check (PyObject *0)

MRS R 0 @— DA G, WFFIRAE AR HERBR AR BSLFINGR M IEFAE . LA HE RO
ERIR[E] 0, PR AR B AT

int PyType_CheckExact (PyObject *0)
WERX LR 0 R—DLRADNG, (HARARMESR BN R TRENGR FHER(E . ETA BRI N ERR
] 0. JERRECK: S AT .«
unsigned int PyType_ClearCache ()
B T IEE ABL IS NHREHRGAT . IR Y B RAA RS -
unsigned long PyType_GetFlags (PyTypeObject *type)
B FRE ABL AR type ) tp_flags JR iR, SRR EEOREL A py_LIMITED_APT {ff1]; ERHAYHE
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PR 2 HRTERAS Python KA [RIRFFFIE , (EXfep_rlags ABTTFFHFAR L R APLH)—iF
are

Added in version 3.2.

TE 3.4 WA K AEAS TR R AR AUIIAE & unsigned long M A42 long.

PyObject *PyType_GetDict (PyTypeObject *type)
IR ARG N TR a4 2510, EAEHARR O Rt R (c1s. __dict ) XMAPATF. X
A BV cp_dict. 3RS M A e K .

ZRREH TR IR ARNE 5 90 5, TEIX S5 N 75 B B e U A 1% 52 B [B) e 1 e (4910 G ok
RIEE Pyobject_Getattr () Pil) HAEHE.

PREHAE R BT B O RIZEBE Y 4 RS B s A ] tp_dict,
Added in version 3.12.

void PyType_Modified (PyTypeObject *type)

J& T e ABL SZSRI R HOPTAT 2R N TR A R A7 R AL I R O A E X 12 S 20 ) s Pl
R F B U ST .

int PyType_AddWatcher (PyType_WatchCallback callback)

HM callback 1YERZEBI AR . 3R [F]—AHERIAIEEID, BAHE LR RIS Py Type_watch () [
Mo R (FlansA 29%nnl H RS ID) |, Wik IEI -1 HERE AR

Added in version 3.12.

int PyType_ClearWatcher (int watcher_id)

V&M B watcher_id (2 HiMPyType_Addwatcher () 1R [B]) FrhRiHE) watcher, FIHEIR[E] o, H4SH
(5140 watcher_id FHEME) &[] -1,

Y JRAEV A pyType_ClearWatcher B4 ANREREE H A Z BRI H Py Type_Addwatcher () FFiR [AIHY

watcher_id .
Added in version 3.12.
int PyType_Watch (int watcher_id, PyObject *type)

i type bric ME M . FF24PyType Modified () ity type KAZEAN Py Type Addwatcher () TKT
watcher_id W IEIERAGRE T o (A1ERAE nype (H— R INESAE R Z WAV _PyType_Lookup (), M
[l L BERER ] — K X2 — NS I Rl e R AR AR L)

Y JRAE P H pyType_watch B 4t R GE i F A J& 2 A il FpyType_addwatcher () Fr iR [H] 1y

watcher_id ,
Added in version 3.12.

typedef int (¥*PyType_WatchCallback)(PyObject *type)
T M WAL I ] R ) 28 2L

[T DAME T type B2 F3Py Type Modified () {E type B H MRO H AT 2587 Fykifd il i
S HLI AT g S 2 T BRI

Added in version 3.12.
int PyType_HasFeature (PyTypeObject *o, int feature)

MRS G 0 BEE T HFME feature WHR I ARZEAE . HAURFIEIE B HUAF LTS KRR B o
int PyType_IS_GC (PyTypeObject *0)

USRI GALHE 1 X EPAAC I G 04 SR IR 0] B X RFN A iR py_rPFLACS_HAVE GC,
int PyType_IsSubtype (PyTypeObject *a, PyTypeObject *b)

& FAEE ABL R a i b (912U IN5R [0 FLAE .

PR B R K A LB g 2R 8, X B RE __subclasscheck__ () AXTE b L#H . W1
Hlpyobject_IsSubclass () FHFTH issubclass () FrIAHFEEE .
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PyObject *PyType_GenericAlloc (PyTypeObject *type, Py_ssize_t nitems)

BefE: #ey3 A BT RUE ABL RBEN LR co_alloc AL AL PG . 1§61 Python fyEK
IAPNAF I BCAIL A A 23 FE— A B B SE B R BT N AR AR NuLL.

PyObject *PyType_GenericNew (PyTypeObject *type, PyObject *args, PyObject ¥kwds)

B #Hag iR BT RUE ABL BN G e o_new REALAYE AL BESS . W OEHI 2B co_alloc
P A B — 3 B S 91

int PyType_Ready (PyTypeObject *type)

B THeGE ABL S Al — NSRBI G . SK W AE P JEAUN G BRI DASE U AT I ARG . B pR %
2MTTN— DB IR AR 7. IR R o, sy e H AR ] -1 IR E—A 5

o

O #ik

TSR LSS T GC WO B AL B AR T R B G py_TPrrAGs HAVE cc, NPREH
B ARSI GC M. A, G0k ) ) AL R FP A SE A0 Py TPFLAGS HAVE_GC
e BHECSEH GC MY, EDESLH o traverse A,

PyObject *PyType_GetName (PyTypeObject *type)
BEME: #eg7l R . B THUE ABL g 301 e, iRMZRBIZFR. FRTHRMERD _ nane_ JEH:.
Added in version 3.11.

PyObject *PyType_GetQualName (PyTypeObject *type)

B E: #rag il M. B THRE ABL g 311 e RPIERPRE SR FFTHRBERE
__qualname_ }Eﬁo

Added in version 3.11.

PyObject *PyType_GetFullyQualifiedName (Py7ypeObject *type)

B FHRUE ABL B 313 maAe. R[EIZEASERIRE XK. SFFT £"(type. _module__}.{type.
__qualname__ }", EZ%;[IH% type.__module_ K%?f?%ﬂ(%%ﬂ: "builtins" )HJJ%[E‘H: type.

_ _qualname__ .
Added in version 3.13.
PyObject *PyType_GetModuleName (PyTypeObject *type)
B FRUE ABL B 3.3 pae. iRIIFRBMBRL R, SFM TR type. __module_ J&IE.
Added in version 3.13.

void *PyType_GetSlot (PyTypeObject *type, int slot)
2 FRE ABL B 3.4 et IRDIFRETES SR R A Er . WEREEHR A nuLL, WIRIREE 4
{7 NULL, BCEIZREOR S A T IITES . VR 7 380 R 25 SR e 40 2 0 24 1 pR A S
&Py Type_Slot.slot £ A R slot ZHUE.
Added in version 3.4.
TE 3.10 fA K A28 pyType Getsiot () BAEW DASEZ TG EAL. FEMZH, BRI GIE LT,
PyObject *PyType_GetModule (PyTypeObject *type)
B T HiE ABL B 3.10 e BB Py Type FromModuleandspec () BIEZRAL I SEHRE 45 5 2K
BB 52
WSS A RIRE 25 R, ¥ TypeError JiR A NULL,
WoeR Bl g TR o O E OB . TR E X RO,
PyType_GetModule (Py_TYPE (self)) A] BB A <= iR [B] 7 W] 1Y) 45 . py_TYPE (self) AJLAE H
BEW—A F£, M FEHA T 5 HERM R b i, 1§ pycvechod TR0
FIEREU 8 LTHERI 2. WS Py Type GetModuleByDef () T fiffA K ICHEA ] pyCMethod Y
T
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Added in version 3.9.

void *PyType_GetModuleState (PyTypeObject *type)

B TRE ABL g 310 paAe. & XERBF HE RBMPWEINZHRES. T2 —1
TnyType_GetModule () E@?ﬁ%iiﬁ]ﬁﬁPyModule_GetState () Eﬁﬁ&%ﬁfﬁo

SR A RIR B 45 8 R, M TypeError J3& A NULL,
TR type A5 RIRABTHLEIRZS A vuzn, R[] nuLn BANBRE 75
Added in version 3.9.

PyObject *PyType_GetModuleByDef (PyTypeObject *type, struct PyModuleDef *def)

B TRE ABL B 3.13 jaoAe. REIPTEEREL T4 € pyioduleDe s def BIEIYH—1 LRI, IR
AR

ﬂﬂ%ﬂié’*ﬁﬁiﬁ%, )”JJ%%‘IZ{ TypeError }FJBIE] NULL,

WR BT & S5 PyModule Getstate () — A FH AEMAEN, 5 (Witp_init Bnb_add) & HAM
FE BRI TCIE F pyciret hoa H FI B R A% 136 1 37 A AR BUREHIOIR S

Added in version 3.11.

int PyUnstable_Type_AssignVersionTag (PyTypeObject *type)

X2 RAEE APl ERAER KA H A L8 s .

SN E IR A — MR AR R 2

AR EA BRI AR B B C BB TR A AR IR 0] 1, Bl A0 R To ik B B A B LR
[ 0,

Added in version 3.12.

BB ECARE
TR BON SR AT R B

PyObject *PyType_FromMetaclass (PyTypeObject *metaclass, PyObject *module, PyType_Spec *spec, PyObject

*bases)

& THaE ABL B 3.12 e, M35 spec (B0 py_rPrracs mEAPTYPE) QIEFFIR A4 L,
TG metaclass Fl T 45 BRI 4 . 24 metaclass > NULL B}, JTCIGIRAE B bases (BLE U5 bases
i NuLL WRRAE E Py_tp_base[s] FE1L, W T30).
ANZFFES tp_new ILI, BRIE tp_new A NULL, (CHT M FHE, HAlh pyType From* BEf
VFIXFERICR . BNTRZ0% tp_new, TJRESFECATRMVIMGIL. XM ICIEC 45 HIFTE Python
3.14+ gk sE )
bases ZHU I AR FE A2 BRI PAZ BN 2N RS o4 . Q15 bases Sy NULL, 2Pk
F Py_tp_bases ¥y, WNFAZME R NuLL, WS EH Py_ip_base fE 7. WIS {7 R B A NULL,
NEHTZEBLRFIRAE H object,
module ZF AT I RAC ST I8 ITTE IR . B AR — MO R 8 nuLL. 414K A NuLL,
MRZAL e R I B B H A2 JGil it Py Type_GetModule () SRIRHL. XA RIRBIHAT]
B FRGK BTN AP FE E
R B S RB FJRH Py Type_Ready ().
TR IR RAESE VLA type O B class iBAIMAT R X H P $R4ER 28 s o3k,
HEFE IR A type (BICHR) M2 PyType From* PREL. i

o _new__ () ATEME LM (EOHPERHN type. _new_ ).
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o _init_ () ARAEWE LI

+ __init_subclass__ () REFEALMEZE M.

o __set_name__ () AETEFAYAIIAS EHM .
Added in version 3.12.

PyObject *PyType_FromModuleAndSpec (PyObject ¥*module, PyType_Spec *spec, PyObject *bases)
BEME: #eg5R. BT ABL A 3.10 e, 24T PyType_FromMetaclass (NULL, module,

spec, bases),
Added in version 3.9.
TE 3.10 fiUAS K AR AR TR R EAE B 52— A B RAE R bases 4091423 nuLL /EA tp_doc flifi,

TE 3.12 JiUAS B AR AR % R EUENAE AT DASR B0 -5 Fri i pg BB A B o2, FEb 2w, R4
1R8] type SEA,

TERM tp_new FFPE Bwk . XN BERECRCREMWIIAIL. QIHEITTEES cp_new HRIBIEC HF
191 HAE Python 3. 14+ HUREA LR SR TF -

PyObject *PyType_FromSpecWithBases (PyType_Spec *spec, PyObject *bases)
’—@@'ﬁ- # 89 gl o )ﬁ%ﬂ_—%\% ABI E] 3.3 Wifi@ %{ﬁﬂ:‘ PyType_FromMetaclass (NULL, NULL,

spec, bases),
Added in version 3.3.
TE 312 WA B AR 28 T % bR AOIAE T AR B 6 5 b b LA I e 2k . FElbz i, He
I&[H] type S
TCHEM o _new RigE 2wk . XFREFECRNTERNVIMGIL. QIETCKES cp_new WRIBEECHFH
FI 9 FLAE Python 3.14+ HUE R4S FLi5F .
PyObject *PyType_FromSpec (PyType_Spec *spec)
BEME: #e43 A . BT FaE ABL Z4T PyType_FromMetaclass (NULL, NULL, spec, NULL),

TE 312 JAR KA AR W % R BUPAE W] AR B I 5 Py_tp_base[s] A8 i 42 AL At J: A0 X 1 1 o0
XK. FEHZHT, HeRIE type SLH61 .

TCRM tp_new Y58 2wk . XA RERBCA TRV . BIEITCKES tp_new HRIIMBEEC T
FF HAE Python 3.14+ HUREARTELE 17T
type PyType_Spec

BT RUE ABL (&R R AR ) . & L EBAT IS5t A

const char *name
%EE‘J%%, mﬂéﬁEPyTypeObject.tpﬁnameo

int basicsize
TN IERL, WA AL E LI RN B TR E Py TypeObject . tp_basicsize,
WAHRKE, WFEE N Y4 tp_basicsize,
QR g, W DAH A AT 2 Z R L BIAE RN a2 ERFEZ DA, [l
Hlpyobject_GetTypeData () FKIRBGE S I 2P B 1) TR L B NAF R 164 .
TE 302 A AT FEZ BICA T, B BORRE R K

int itemsize
AR R NEB P — AT RN, DA RAL . T Py Typeobject . tp_itemsize, IF
BHEIESH tp_itensize XY,
WARAE, WK ep_itemsize, JIBER AR /NI SMREEN, FFLe Al 4
FE AL B AR R ] AR RN INAE, XRS5 20 B [ KN N AEAEE S . S T B I
e, HATEPATER A PAAK itemsize:

o HREAASF /NG (HIH tp_itemsize),
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o TR Py Type_Spec.basicsize RIFAH, FRIHFELEH N RZSH.
o K PyType_spec.basicsize N, FHFINS HHT R SLHI N
o HA Py TPFLAGS TTEMS_AT END JfFR.
unsigned int £lags
RS, R E Py TypeObject . tp_flags.
AR E Py_TPFLAGS_HEAPTYPE JHif%, N|pyType FromSpeciithBases () £ HENIRET .
PyType_Slot *slots
PyType_slot S5MIRINEE .. DARFIRIEALME (0, NULL) REEH.
FEAREAL ID B 24 s E —IK.
type PyType_Slot

B THRE ABL (&3P MR ) - 8 L—PRERY AR REM 4 A, A& —ME AL ID Fl—ME
et

int slot
{7 1D,
1L ID By 28 2 1% 2 45 M iKpyTypeobject, PyNumberMethods, PySequenceMethods,
PyMappingMethods flPyAsyncMethods [FBLAMIIM—A> py_ BiZk. ZBikuL, (FH:
e Py _tp_dealloc iﬁﬁPyTypeObject .tp_dealloc
e Py nb_add ﬁﬁPyNumberMethods .nb_add
e Py_sqg_length ‘LﬁﬁPySequenceMethods .s5q_length
TF] “offset” FEBIAW M PyType_siot R HE:
o tp weaklistoffset (WA HERE IR Py _TPFLAGS MANAGED_WEAKREF)
e tp_dictoffset (YIRAIREIFMH Py_TPFLAGS _MANAGED_DICT)

e tp vectorcall offset (iGf# ] PyMemberDef Wi "__vectorcalloffset__ ")

MR TCERE S MANAGED JHERR (BT, XT vectorcall By K T 3¢ H¢ .- Python 3.12 fHiLAS), T
TEPy_tp_members FFEE offset. % Z: WPyMemberDef documentation.,

PATR - BE B M S A I 58 AR AT B
o tp vectorcall (A cp_new FI/Btp_init)
. W%ﬁ?f}l tp_dict, tp_mro, tp_cache, tp_subclasses ﬂltp_weaklistO

TEH L& iR ¥ py_tp bases B{ Py_tp_base AJREX A M. B T k%0 ) 8, iF B
W PyType FromSpeciithBases () [ bases 4§,

TE 3.9 ARKEAET: pyButferrrocs MHIRENI M BESTEASZ IR APL P &

FE 311 JRAR K EASE: MAEbr getburfer Mlbf releasebufrfer ¥HEZ % API W] H.
void *pfunc

WAECL T . FERZEUIEO, XK — 8w R a5t

Py_tp_doc DASMAIENII AN A A NULL.

8.1.2 None &
WL, Python/C API Hh I %A H A HF None [Py Typeobject. 1T None @— A Hfl, MHAXSGARH
5 (FECHFTEMH == 258F) MEw 7. B TRAENEE WM pyNone_Check () H%L.
PyObject *Py_None
Python None Xf4¢, FIRit/DSLPrE. A GA LA EFHF HIE T immortal X4,
TE 312 fRAR K AR Py None J& Timmortal %14,
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Py_RETURN_NONE
}‘}\—‘/I\IZI@}B_ IEIPY_NOHG o

8.2 F{EMR

8.2.1 EHBIMR
A RSB K AR R BRI 4

e H g, K Z %0 pyLong_As* API H{ & iR [A] (return type)-1, X S5 F LEX DI, #H R
HpPyErr _Occurred() %ﬁHW\IZﬁJ\o

type PyLongObject

B T2 APT (15 R Mlag 541K ) . FR Python BB G pyobject THRAL,
PyTypeObject PyLong_Type

B FRE ABL XA Py Typeobject MSEBIZIR Python AYREKEZEAL. 5 Python 155 H1Y int AH[H .
int PyLong_Check (PyObject *p)

MRS HR PyLongobject BipyLongobject W FIA, N[ True. %pRAL—E RS AT -

int PyLong_CheckExact (PyObject *p)

WMRHBHE T ryLiongobject, HAJEPyLongobject WFIRANR I EAH. HeREE Z ST
AT

PyObject *PyLong_FromLong (long v)
BEE: #agql R . & THRUE ABL i v iR E— A PyLongobject X4, RII IR ] NULL .

MFTH LI — BT R, L -5 B 256 Z R FTA RS . ARl TRIX
[A]EY int 16, SEFRAFEIRRER X E AR RIITIH .

PyObject *PyLong_FromUnsignedLong (unsigned long v)

BEME: #9571 R . B TRUE ABL T Cunsigned long iR[AI—giPyLongobject X4, K
MR [|] NULL

PyObject *PyLong_FromSsize_t (Py_ssize_t V)
BEE: #ag5l M. B TEUE ABL Hi C Py _ssize t dREl—AFHPyLongobject W4, KIMEFR
[H] NULL

PyObject *PyLong_FromSize_t (size_t V)

BEME: #ag5l M. B TIE ABL Hi C size_t R —AgiHPyLongobject X4, RGN
NULL .

PyObject *PyLong_FromLongLong (long long v)

B #Hegsl A, BT e ABL ET C long long iR[Bl—AHAYPyLongobject, RIHTIR A
NULL,

PyObject *PyLong_FromUnsignedLongLong (unsigned long long v)

BEE: #eg5 A . BT ROE ABL 2T Cunsigned long long iR[E—ANHiHPyLongObject X}
%, KR E NULL,

PyObject *PyLong_FromDouble (double v)
BEME: #6951 A . BT RUE ABL v EEEGER /R Bl — AN BT PyLongobject X4, G NIR [H]

NULL ,

PyObject *PyLong_FromString (const char *str, char **pend, int base)

BeME: #ey3l R . BT RoE ABL MR s FEAFER(EIR Bl — D Hi i pyLongobject, EXFRYE base
TRE R REBOkMREE, SURAER MR NULL, Q1SR pend Ak NULL, WIFE SIS *pend FFF810) str
tP?E%ﬁﬁ%E IR M) 8 — N TCVE AR PRA A . QISR base Sky o, W] str 8] integers & SR fifR
B MO, JEF TR AR LR &5k valueError, ﬁﬂ% base "R 0, JSAHAE 2 Fl
36, FFEXIAME. TFLAR I 2% DA S BN R A 2 JE AN 2 [B) B B T R 2 s e 20 . G 2)
?’iﬁ%ﬂ%@i str PR FIR B 2548 2 J5 ANPA NULL Z53, WH§5] % valueError,
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& SR

Python J5¥£ int .to_bytes ()  int.from bytes () T PyLongobject B|/MNFFTEL 2 8] DA
256 NEFATIR . VRATAE Pyobject_calimMethod () A C M EANT.

PyObject *PyLong_FromUnicodeObject (PyObject *u, int base)

BEME: #Fag 7l A . R u TP Unicode 345 741 #4546 4 Python 3 4{H .
Added in version 3.3.

PyObject *PyLong_FromVoidPtr (void *p)

BREME: Fa95 A . BT EE ABL /\}\TE%‘I‘P@[JEQ/I\ Python B, M PyLong AsvoidPtr ()
IRl )R EE

PyObject *PyLong_FromNativeBytes (const void *buffer, size_t n_bytes, int flags)

L ETE buffer TT3k n_bytes FHRIEMRFEEA— " HHME AR5, BT EAI#—4 Python B4,

flags 5 % XfpyLong AsnativeBytes () BIFH[E. f& A -1 K3 CPython i i I Ut A 1 I A=
i 5 R E B R 2 5 7. £ A Py_ASNATIVEBYTES_UNSIGNED_BUFFER ¥ 7 2k 5
M PyLong_FromUnsignedNativeBytes () *ﬁlﬁ]ﬂ’\]?ﬂ:%o Eﬁﬁﬁ,ﬁi&ﬂ%ﬁi%ﬂ%o

Added in version 3.13.

PyObject *PyLong_FromUnsignedNativeBytes (const void *buffer, size_t n_bytes, int flags)

FFELAE buffer Tk n_bytes HIEIESEN —NTCATS R, BT E Q)= Python F4L.

flags 541 % pyrong_AsNativeBytes () HIFHIA. HA -1 W68k CPython 4kt Bl A i) s AE i P I
RHEUE F R AT S L FA TR 200

Added in version 3.13.

long PyLong_AsLong (PyObject *obj)

2 FH2E ABL 2R [0] obj 1 C long F/RIER . WIER obj N EPyLongobject RSB, W< SEiH HH:
__index__ () jf/f (ﬁD%ﬁE) 4%‘E%ilﬁ%ﬂﬂPyLongObjecto

2R obj WIMEHEH T Long RYBUETEFIM &5] K overflowError,
AR E] -1 o M PpyEre_occurred () $H AR ),

e 3.8 A A AR T QR A RERFHE ] __index_ ().

e 3.10 HUA K AASH: BB AN __int_ ()

long PyLong_AS_LONG (PyObject *obj)

—ANC Gsoft deprecated W31 . FERFEMN THEF AN PyLong_AsLong. FEjlHh, &R HENX
OverflowError E&ﬁﬁﬁﬁ’ﬁ?ﬁﬁﬁ%mﬁo

B 3.14 AT R B BT

int PyLong_AsInt (PyObject *obj)

& TIE ABL B 3.13 pAe. KT ryLiong Asiong (), RERFEERIFHME —4 C int MARZ C
long,

Added in version 3.13.

long PyLong_AsLongAndOverflow (PyObject *obj, int *overflow)

& FFasE ABL &[] obj # C long FRTER . WH obj RigryLongobject BISEHI, WSx5eiE M H
_index__ () H¥E (WHRAHE) FHEFEH A PyLongobject,

AR obj A KT LoNc_Max Bi/NF LONG_MIN, JZHE “overflow 43l EH 1 8% -1, IR -1; &
W, K *overflow oA 0o QAR A HAD T I FLAE *overflow E2H 0 FaR[A] -1,

HEERE] -1 o WM PyErr_occurred () R HAK T
TE 3.8 WA KA AR T QISR AT RERF ] __index_ () o
TE 3.10 HRAR B AEAR T PUpR B A B __int_ ()
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long long PyLong_AsLongLong (PyObject *obj)
& T HaxE ABL 3&[H] obj i) C long long FRIER . MR obj ANigryrongobject WSEH, MG
FH __index_ () F¥E (WRGAE) KHEH N ryLongobject,

IR obj (HHEH Long long BUEIEEIN LT % overflowError,
HAENLRE] -1 o M PyErr Occurred () o AR

T 3.8 WA S AR T QR RERHE I __index_ ().

T 3.10 FUA S A AR 0T BRI BCRF AR PR __int_ O @

long long PyLong_AsLongLongAndOver£flow (PyObject *obj, int *overflow)

B THE ABL 3R] obj 1) C long long FRRIE . W obj ARryLongobject LRI, W& Soif
M __index_ () ik (WIERAFTE) FHFEA N PyLongobject,

2R obj PIE KT LLoNG_MAX Bi/NT LLONG_MIN, WA *overflow 43 &K 1 8¢ -1, HaRkMm| -1;
BN, R Foverflow Bk 0 RIS KA H A S5 W35 AL *overflow #Ry 0 FfR[E] -1,

WARNIRE] -1 o 3§ H pyErr_occurred () $H BN,
Added in version 3.2.
e 3.8 JUA A AR T QR AR ] __index_ ().
TE 310 A K AR B MR R AR __ine__ ).
Py_ssize_t PyLong_AsSsize_t (PyObject *pylong)
& T AEE ABL R[] pylong 1] C 1B py_ssize_t JE. pylong bMiiigPyLongobject RISEH.
W pylong WEHAR I T Py_ssize_t (EUYHTEEN 25| % overflowError.,
AR E] -1 o M PyEre_occurred () $H R,

unsigned long PyLong_AsUnsignedLong (PyObject *pylong)
J& T Fa5E ABL 1R [\ pylong ) C unsigned long E/REI . pylong Wilii&PyLongobject LB,
W pylong BB T unsigned long BYETEENISE| % overflowError,
HAERITIR W] (unsigned long) -1, WA PyErr_occurred () PRI AR,
size_t PyLong_AsSize_t (PyObject *pylong)
& T AEE ABL 3R [l pylong 1) C 55 size_t B3, pylong Whili/@pyrongobject HISEH.
U2 pylong HIEEE T size_t MBUETERIN &5]K overflowError,
SR (size_t) -1, MM PyErr_occurred () PRI,
unsigned long long PyLong_AsUnsignedLongLong (PyObject *pylong)

J& T Fa5E ABL &[0 pylong ) C unsigned long long F/RTER. pylong Wil & PyLongobject 5L
Bl

MR pylong W{EERH} unsigned long long MHUEIEREIN 5] % overflowError,

AR A (unsigned long long) -1, FHIHPyErr_occurred () HEREAK NI,

TE 3.1 JAR K AN T pylong SN {H& % overflowError, [/ 4& TypeError,
unsigned long PyLong_AsUnsignedLongMask (PyObject *obj)

& T HaxE ABL 3&[H] obj () C unsigned long FRIEF . QIR obj Nigpryrongobject HSEH, M2
WM __index__ () J¥E (WIRAFTE) K HEHR A PyLongobject,

R obj WEME T unsigned long MHUATER, MR EHZEXT uvtone Max + 1 RIBEAIAREL.
R[] (unsigned long) -1, MM PyEre_Occurred () HEHIEMA .

1 3.8 WA L AAS T AR W RERHE A __index ().

T 3.10 WA R AR T MR B AN int O
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unsigned long long PyLong_AsUnsignedLongLongMask (PyObject *obj)

& T HaE ABL R[] 0bj 1) C unsigned long long FRER. AR obj ARPyrongobject HISEHI,
WSS __index__ 0 Jrik (WIHRAFLE) FEHEH N PyLongobject.

2 obj E’J{EEtﬂTunmgned long long WYHUEIEH, NIREHZEXT viioNG MAX + 1 3RIEK 4
5.

HEERHRE] (unsigned long long) -1, WAIfPyvErr occurred () HEH| BN H.,
TE 3.8 WA S AT QRATRERHE T __index_ ().
5 3.10 JOA A AR T BB ECH AR __int_ O
double PyLong_AsDouble (PyObject *pylong)
& F1aE ABL &1 pylong () C double FIRIE . pylong Whiiij@pyLongobject HISEHBI.
IR pylong B{EARE T double WBUETEREIN£5] & overflowError,
AR -1.0 , AW PyEre_occurred () Pl AR

void *PyLong_AsVoidPtr (PyObject *pylong)

J& TRAE ABL Hf—A~ Python B24Y pylong ¥y Cvoid 15%t. MR pylong Joikpidts, WIKF51%
OverflowError, X ,\ﬂzj§j7ﬁﬁﬂE4T PyLong FromVoidPtr () ﬁﬂﬁgﬂﬁﬂﬁftétfé/\foﬁﬂﬁ‘v01d
Hit

AR E] nuLL, TERIH PyErr_occurred () PERIE R,

Py_ssize_t PyLong_AsNativeBytes (PyObject *pylong, void *buffer, Py_ssize_t n_bytes, int flags)
+5 Python RE5U(E pylong ¥ W B|—"K/INK n_bytes () JFEA: buffer 1. flags W1 -1 DA HAT R
I C sl A, B0 AT SRR I TR .
2R AR RRR ] -1 HRE DR Q1R pylong %%%ﬁﬁ@&?@*’l\?&ﬂl, HEEUNR pylong
TEFE HIXE T Py_ASNATIVEBYTES_REJECT_NEGATIVE FEAREL AT HE ) PLX AP &
TEHAE IR, iR PR E T TR 2 8w . WERAZERE /N T 55T n_bytes, WIX5H5 DIKEAS
fHo ZZoP X1 n_bytes FrA&HEH A - TR Goh XAF ASHIE A

WR WME KT n_bytes, AMENRFUAENT: MZEREAITIE AT REL BORLOL, 10 (LK 3
Mo XL C XS TR SR A AT A DR

O #ik
i AN SN R SR IEME T n_bytes, RO RALETT

YR A2k 0,
{ELRF R AR R MR UL
FRE R

int32_t value;
Py_ssize_t bytes = PylLong_AsNativeBytes (pylong, &value, sizeof (value), -1);
if (bytes < 0) {

/K. RE-ANMRTFEAMEEB Python R .

return NULL;

}

else if (bytes <= (Py_ssize_t)sizeof (value)) {
/7 B

}

else {

/) RERE, 1B 'value' ®& T RUBTEH
// pylong By &t 4F L3 2.
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BG4 n_bytes ¥R [0l — A LS AL Z b X KN, XA RES KT R TR AR L B FHE W
fl, (ARSI FERE. IR n_bytes=0, W) buffer W] HEA NULL.

O #ik
KF n_bytes=0 125 I bR BN R (ELRT R b4 (2 4 B A9 A 7 5K

TR/ ARAE 5% Python {1, T AR BRI H5ERE St KRV, RIGHEHEE:

s/ HEEMNFEL D EH,
Py_ssize_t expected = PyLong_AsNativeBytes (pylong, NULL, 0, -1);
if (expected < 0) {
// K&, Python B ERY, FRETERE
return NULL;
}
assert (expected != 0); // H{E ap1 X, AT H 0
uint8_t *bignum = malloc (expected);
if (!bignum) {
PyErr_SetString (PyExc_MemoryError, "bignum malloc failed.");
return NULL;
}
/) BeEWMRRENE
Py_ssize_t bytes = PyLong_AsNativeBytes (pylong, bignum, expected, -1);
if (bytes < 0) { // ERERF
free (bignum) ;
return NULL;
}
else if (bytes > expected) { // XMIFWAFNIZLK %
PyErr_SetString (PyExc_RuntimeError,
"Unexpected bignum truncation after a size check.");
free (bignum) ;
return NULL;
}
/7 BT AR B 8 T E S
// ... f£H bignum ...

free (bignum) ;

flags \TPAZ -1 (Py_ASNATIVEBYTES_DEFAULTS) FIREFEiRIZIT C Ml A4 4 BAY BN T, 2K
2 N RPHAMBEIR A G . R -1 RS HA AR A6

HEI, -1 XWT Py_ASNATIVEBYTES_NATIVE_ENDIAN | Py ASNATIVEBYTES_UNSIGNED_BUFFER,
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FREAL (=]

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

7 Py_ASNATIVEBYTES_NATIVE_ENDIAN 78 f (B HAhm P iAR . 15 A 2 Bifr B T IR gihiias .

EBRATE O, Rl R BB Z b X ARG S0 BIUNHE RS n_bytes=1 4 128 B, iZE%L
PR A 2 (SR BED) AR — D BEAT S0

WHEFEE T Py_ASNATIVEBYTES_UNSIGNED_BUFFER, JRETTHE /NG ZIEBEMF S . BN, X
FFAVFRE 128 A BFATR R IX . Q1A B bR ZZ o X B i 4@ A7 S0, AN 1E 5k
MNEFTRESAE BB T E R SR A S5 X AR AR R XX Fpig e, 2otk AERFS
Az

$% % Py_ASNATIVEBYTES_REJECT_NEGATIVE ¥f 534 pylong H i {H B ¥ & — A R #. H
WA ENR, HEZRDHEEBEN DS 0002 B8 fE, TG ET

Py_ASNATIVEBYTES_UNSIGNED_BUFFER,.

1R 8 % T Py_ASNATIVEBYTES_ALLOW_INDEX Jf H & A — AN AE ¥ B (H, W &% # H H
__index__ () F{k. X0 HESEL Python fCHL AT I e iz AT HAMW AR RE, 7EBL I 00 N3 & ol
HAIEAEM AN e E . 24 flags My -1 B, NIRRE MR, 1R E5E K25 & TypeError,

O #ik

NERAd F ERIA flags (-1 B A4 REJECT_NEGATIVE 1) UNSIGNED_BUFFER), W|Z A~ Python #%k
AT BAME T R 236 o a0, 255 F1 -1 FRRT A —A> B G2 o DO I L A LU AR
fio X 5HHLAY) C sl FEds T A PLRD .

Added in version 3.13.

PyObject *PyLong_GetInfo (void)

B T RUE ABL I, R [ —A Rk named tuple, "EARIFHEA X Python PHEEEER AL (H
B WEM sys.int_info [T HMT Bk .

2R, KRR ] NuLL R E AR
Added in version 3.1.

int PyUnstable_Long_IsCompact (const PyLongObject *op)
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X2 RAEE APL, ERFER ZATR AL &3 .

Wt op F AR 1, R W 0,

BB KB R R E MR RE RO AU AT A SE B BBy P B R o W TR
[1]

B j’ijyLong_As * PR

ps ﬁ HPyUnstable_Long_CompactValue(); Xt F ;B\: by 'fﬁ )
FHPyLong AsNativeBytes (),

WIS TR 50 PR it il PAZIS 1
ELARAE TR 2 el oh B 2 T S IR 5 9 vl B A 2 Az
Added in version 3.12.

Py_ssize_t PyUnstable_Long_CompactValue (const PyLongObject *op)

% H

R A8 APL. BERER KR P E S

I op ﬂy%?ﬁ%iﬁ, lPyUnstable_Long_IsCompact () F)?E%%EI‘J, 3R 8] & A E
FEHABTE LT, R EE R AR E L
Added in version 3.12.

8.2.2 IR

7 Python FrAfi /RIECEVE BB TREN . HAWINRIE, Py ralse fley True. HIL, EHHIA]

MR IIREAE T RME. A, FAIR M2 .
PyTypeObject PyBool_Type

& T HiE ABL XA Py Typeobject [SEHIAZKE—4 Python 1 /REAL; B 5 Python 2T 1) bool /&

FHIF RS o
int PyBool_Check (PyObject *0)
W o BB A pyBool Type MIRBIE(E. HERECE RS BIPAT.
PyObject *Py_False
Python False Xf4t. X REA LM LI BB Timmortal X152
TE 312 JRAR K AR Py False Jg§Timmortal ¥4,
PyObject *Py_True
Python True X4, ZAGREA AT H¥EH HIE T immortal X145,
YE 312 JRAR K AR Py True JE& T immortal %14,
Py_RETURN_FALSE
M= ER E py_False,
Py RETURN_TRUE
M= ER E Py True,

PyObject *PyBool_FromLong (long v)

BEME: #ag3l A . BT HE ABL iRElpy_True 8Py _False, HARBURT v KB HE.
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8.2.3 FREMR
type PyFloatObject

XA pyobject B TR Python 7 iR .
PyTypeObject PyFloat_Type

& T HaE ABL XA pPyTypeobject SEFIAEE Python 37 AL, iX 5 Python JZ I float & [f]—
AN
(O

int PyFloat_Check (PyObject *p)
W BB EIE— PyFloatobject B FPyFloatobject W THRAMR b B . MEEEE
AT
int PyFloat_CheckExact (PyObject *p)
RTINS EIE—ApyFicatobject HAZPyFloatobject [FFRANER I EHE. LeREE 22
AT -
PyObject *PyFloat_FromString (PyObject *str)
B #ag il A . BT R0E ABL ARIEFAFH str {EBIE— N PyFloatobject , JRIGHTIR ] NULL,
PyObject *PyFloat_FromDouble (double v)
BwEMA: #eyil A . BT RE ABL MRl v Q8 pyFrloatobject RG, KRIMIFIR M NULL,
double PyFloat_AsDouble (PyObject *pyfloat)
& T ABL 3R [1] pyfloat i 251 C double FRTE . W pyfloar A j&—A> Python {7 S 506 5 H
B float_ () Jiik, WIS Se ] BT VA AR pyfloar #5450 7% s8 . NSR __float_ () REX
NPEELGERE _ index_ () o WHVEFERMEPERIE -1.0, N AEN K #HPyErr_occurred ()
SR AT 5%
TE 3.8 WA K AEAZ T WURATRERFE __index ()
double PyFloat_AS_DOUBLE (PyObject *pyfloat)
1R[] pyfloat 1) C double F/RIE, (A H =AM .
PyObject *PyFloat_GetInfo (void)
BEE: #eg5I R . BT RUE ABL &[> structseq L, HAEL S 3¢ float FUREEE . e/ IMELFI
IERIE R .. Bk X f1oat . h F— AL .
double PyFloat_GetMax ()
& T Hr ABL iR\ C double JER i K] FRn A BRI 555 DBL_MAX .
double PyFloat_GetMin ()
& T H ABL i&[H] C double JER M i/ NERAKIE T 555 DBL_MIN

oy
=

TaSHa R

FTE SRR BHR AL ST 5 1 R 805 SRR RBHEA R 717 H . Pack BIFRARYE C double 7
AHTER T Unpack BIRRARSEIXAER) 747577 2E C double. J52] (2,4 or 8) FEH]F T Ef A 774K

TEH 208 ) TEEE 754 A% 3R~ Lok 28 s Kol 7 DU BB AR SE IR . FEHAI- 6 B, 2 5isats
IEEE 754 binary16 K5 MU , 4 7354% 30 (32 {if) 5 IEEE 754 binary32 FURERERE AR, 11 8 747
#2005 IEEE 754 XU EERS 2N AME], i INF A1 NaN (G015 G (78X mAME) RS2 EfabBe, i
PI%$ 6175 IEEE INF 5{ NaN {5y s AT AR 251 A5

TERA L IEEE 754 B e (i s mhig ), s R shSu B iy E IEEE ¥ b, A2 I i RERHT 1
TERA AR, SCE/NSESTER RHE IBEE ~F-5 E, WA T A B EABEBUR (L. XA o0 T K2k
WA — R AR (TER).

Added in version 3.11.
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TREH

TEBIRRESEA 2,4 8 8 MFAT, MpFFhh. le j2—4 int S50, WRIREZE T /N F# 0 GEEL
AR ST, AT p+1, p+3 B p+6 p+7) WM NAESAE, QSRR K i A% =X (FEEGH 3 e mi i
0T p) WY AZE. pyY_BIG_ENDIAN # & Al g T AN Lm Y« 7B RKimr b F5%T 1, F6/ N7
AEFRES ST o,

R EME: AER—YIEFE N o, AERMAEENN -1 OFSRE—ARE, HKKATGEN overflowError),
1E9F IEEE -5 _EAFAEPA [
o QR x 2y NaN 57055 KM R B AT e o e K.
o —0.0 Fll +0. 0 K= A R FH R
int PyFloat_Pack2 (double x, unsigned char *p, int le)
¥ C double F] 414 IEEE 754 binary16 45 k&=
int PyFloat_Pack4 (double x, unsigned char *p, int le)
4 C double F] 414 IEEE 754 binary32 Huks kg .

int PyFloat_Pack8 (double x, unsigned char *p, int le)
- C double ]34 IEEE 754 binary64 XU RS .

fREEN

fROLBIRE S 2, 4 80 8 7T, M p TFfi. le 2— int BE, AR FATE A/ GEEEHRT T
TEJGH, T p+1, p+3 B p+6 Fl p+7) MR AR, WA KA s ie i, T p)
WIH Y A2, py_BIG_ENDIAN & Al gl T AWLimfy : 76 Kim/F b BRds BT 1, 75/ NP AL PEas
T o,

RAME: fRAL)51 double, HASHT, IRIEMEHR 1.0 HeyErr occurred () HEUE Of B W H—AN5H#,
& KA N overflowError).

THERTEE IEEE -5 IR ECH R 26 i (0 7R NaN 5T095 R4 .
double PyFloat_Unpack2 (const unsigned char *p, int le)

4 IEEE 754 binary16 4% FEA& 20 f#404 C double,
double PyFloat_Unpack4 (const unsigned char *p, int le)

) IEEE 754 binary32 Bl A& 2 #4024 C double,

double PyFloat_Unpack8 (const unsigned char *p, int le)

# IEEE 754 binary64 XU FEE#%2Uf# {14 C double.

8.24 EH MK

M CAPLE, Python [R5 B0 4l SA [l (9 7R 70 SE B : —>J& i Python F2/7{#1 1] 1) Python X4, 7341
i — MR E IR AR C Mk . APTHOL T s BCt FRIEM .

RTEHE C Sk

it BRI A S R VN S RO SRR [ R R B, AR AL “EY ARSI R It
ALNE T4 APLL

type Py_complex

X Python & HOM RAE R 9 C Z5H AR JCHR I T Ak PR AT G ) o KT 8 %R T 0 45
GAlZR(BSEEINAOE TPANE R

double real

double imag

LG5 SR
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typedef struct {

double real;
double imag;
} Py_complex;

Py_complex _Py_c_sum (Py_complex left, Py_complex right)

BB FASZ R, H C FMpy_complex IR,

Py_complex _Py_c_diff (Py_complex left, Py_complex right)

BRI ERNZE, T C Iy complex FIR.

Py_complex _Py_c_neg (Py_complex num)

RIS EL num W AE, F C py_complex TR,

Py_complex _Py_c_prod (Py_complex left, Py_complex right)

EWA/E&E/JI e Hq C %ﬂPy_complex i"‘%ﬁ?o

Py_complex _Py_c_quot (Py_complex dividend, Py_complex divisor)

REIAE BT, I CEHpy complex Fim.
AR divisor =5, WL R B 284 errno 34 EDOM,

Py_complex _Py_c_pow (Py_complex num, Py_complex exp)

IR [B] num ) exp K5, i C2Alpy complex TN,
QR num Fy23 H exp N2 IESEL, W ¥R B ZHRF errno 4 EDOM.

REHE Python 345

type PyComplexObject

XA C KM pyobject B 1IN Python HH 4

PyTypeObject PyComplex_Type

B FhaE ABL XRAJE T PyTypeobject (U Python A SLHBI. & Python JZ i )22
complex '/—\E[_J'_‘/\Xj‘%o

int PyComplex_Check (PyObject *p)

WR B BEE— N Pycomplexobject B PyComplexobiect WIFARAUNR 0 B, HEREEZ
S INIAT o

int PyComplex_CheckExact (PyObject *p)

ﬂﬂ% BB HR— I pyComplexobject (EARPyComplexobject B FHRAMIR M FAH . IR HLE
ZMIAT

PyObject *PyComplex_FromCComplex (Py_complex v)

Befa: #Ha95l A, MY C ry_complex (I} Python SRR . YK AR 1] nuLL
HRE—AA

PyObject *PyComplex_FromDoubles (double real, double irnag

BEE: #ag5| Ao & T L ABL MR real Fl imag 1R [0l — A HiH) pyComplexObiect X5 Mk
FERIRAR M) NULL H R E— N .

double PyComplex_RealAsDouble (PyObject *op)

& F1eE ABL DA C 283 double i [] op HYSLHER.

2R op Aig—4> Python Eﬁﬁ%@%ﬂﬁ complex () ¥k, WILSEHMIZ TN op #:45h
Python 0%, TR AKE XL _ complex_ () NPKREFH[E jyﬂﬂfHPyFloat AsDouble () FfiR[n]| H 4k
R

RS, P ERRR I 1.0 HRE N, R RE N Y4 pyErr_occurred () kit
B

TE 313 A R A AR T QAR AT RERFE ] __complex_ ().
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double PyComplex_ImagAsDouble (PyObject *op)
J& FHE ABL DA C 2% double 1&[0] op HYKEHR-
W op Aig—A> Python HHRZHZRAA __complex () ¥k, MSSEIRMZ I &S op #ih

Python B (%4 . WHRKE X _ complex_ () NMPKFELRE N PyFloat_Asbouble () HAE NI
&\ 0.0,

MRS, T ERRR ] 1.0 HFRE AN, BRI AE N ST pyErr Occurred () ffufx
EEIR

15 313 JUA S A AR T QR AT RERFE ] __complex ().
Py_complex PyComplex_AsCComplex (PyObject *op)
RMISEHL op 1) C HBpy_complex {H.

A4 op Ai2—> Python EHONZHZHA _ complex_ () F¥k, WISSEIH IR op #eih
Python & H% 42 . MR A E L complex () NPRFAE F 7float7 ) TR EN _ float ()
MPBFEHEE _ index_ (),

YRS, MR Rl Py_complex HiHreal S —1.0 HFRE—AFH, HILH KZE Y 24
FPyErr Occurred() JERATEEIR,

TE 3.8 iAS A AACH: MR ATBERF __index_ ()

3 FFIIMR
JE SRR R e 4157044 Python 155 BT RHE ST IR .

8.3.1 bytes &
XSC R EAE I B M — A B SEEM T — N R R IE S B 25| K TypeError.

type PyBytesObject
XFhpyobject HFRIFER—> Python FI5XIR .
PyTypeObject PyBytes_Type
B T HE ABL pyTypeobject (SEBIAFE—A> Python “FH528284, F Python JZHI'E 5 bytes ;e[
HIXF A o
int PyBytes_Check (PyObject *0)
HWERXFR 0 22— bytes XWfREF bytes ZEAU FRAFSLBINLR FIEAE . SR L2 S METT
int PyBytes_CheckExact (PyObject *0)
?E%Xﬂ‘% 0 ;2> bytes X R EA 2 bytes AU T AU S R [FT B . 1 R LR 2 2 UEh IR
17
PyObject *PyBytes_FromString (const char *v)

B i #eg5l M. BT ABL BEIETR Bl — A PAFEAFER v B RIAS M ER BT Bt ge, Rl
BHRE NuLL. B2 v ARFCh NULL; BRI .

PyObject *PyBytes_FromStringAndSize (const char *v, Py_ssize_t len)
A Heg3 A . T HUE ABL IR — AT v ORI R LK len O35 e
X4, RIGHR ] NuLs. WER v R NuLL, NIRRT B R N2

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

Bl #Hagil A . BTIUE ABL 52— Cprintf () WHEHY format FAFHFIM BB B AL,
THRZR Python T X R K/ IR I SEUHE M ARSI T B X 5. AU i SR
Y920 C FBUFH Hab G 4715 format FAF AR SUF AR R SRV ORI T 5% a0 4
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%5 iE A jCi% FAFo

sc int — AT, %ﬁ%@ﬂtjﬂ*/\ CiEEmREa

sd int YT printf ( "/d")

su unsigned int M2 T printf ("sum).!

%1d KR YT prmtf(“dd") :

$1u unsigned long | 124 printf ("s1u").!

$zd Py_ssize_t | FYST printf ("$zd").!

Szu size_t YT printf ("sz u") i

%1 int fHJ:‘]ﬂ:‘ prll’ltf("’l")

EP int 7FHJ:‘|3:‘ printf ( "/x")

%s const char* PA null & [F5514 C FA7504 .

%p const void* —A CHEM T AHHFRER . BEARGENT printf ("sp) HE
SWRAFE T 0x 3k, NERGTE L printf MHHZTA

%zg%UE‘J*%E%??@%%@%%%E%??@%E‘J,ﬁ\%ﬁﬁﬁ WA HIBISER N R, HEFIAZ R
WIS

PyObject *PyBytes_FromFormatV (const char *format, va_list vargs)
B #agql R . & THUE ABL SpyBytes Fromrormat () SEAME], BT EFREM NS
PyObject *PyBytes_FromObject (PyObject *0)
BEME: Feg 7l A BT EUE ABL R FEATRIR LG KM 4 *o*.
Py_ssize_t PyBytes_Size (PyObject *0)
& FHaE ABL R [EFATRS *o* iy K
Py_ssize_t PyBytes_GET_SIZE (PyObject *0)
K FryBytes size (), {HIRARUTASIRIEI
char *PyBytes_AsString (PyObject *0)

/%‘H% ABL JR[EIX R o (N ZRRIHEEE . ZIREHR ) o BNERZEM X, HpfE len(o) + 14

o BRI — PR, NMERIAAAEHA S P . B A ADE AR R AR
Eﬂ[, ﬁﬁ—ij%[ﬂMﬁ}ﬂ PyBytes_. FromStrlngAndSlze(NULL, size) U@ﬁ;ﬂ‘% bTT%ﬁﬁ%ﬁéj\ﬁﬂc
W o WRAAZE—DFATEREXG, Weysytes Asstring ()RR NULL 5] & TypeError.

char *PyBytes_AS_STRING (PyObject *string)
BT pyBytes Asstring (), (RN R

int PyBytes_AsStringAndSize (PyObject *obj, char **buffer, Py_ssize_t *length)
& T Faor ABL i AR B buffer F1 length 3R [0 %52 obj PAZS{EAE MEE A N ﬁJ‘ZIjJBﬂ“)iIEI 0
MR length Jy NULL, F7 X RMA L EIRA M EFAT REE, WIZRECRHRE -1 H5] %

ValueError,

RGP IX G obj NP, ERRBAE —NEIMNIEFNT ORBEAE length 247) o ZHHEA
AR Rk, BAEENI# ] PyBytes_FromStringAndSize (NULL, size) BEHZNZ.
EATYRES L. AN obj RAAN R — PP HRXNS, Weysytes_Asstringandsize () FFiR[E
-1 ﬂ:%li{ TypeError,

TE 3.5 WA KA HE: VAR, 247737 HRo g bt B A B 25 5 IR 5 1 & TypeError.

void PyBytes_Concat (PyObject **bytes, PyObject *newpart)

& THE ABL £ *bytes " EIEEHNIN FATER RS, H AP ST NS bytes 1) newpart B)NZS: A
FEARTHIRSI . A1 byres IEIAIE AR I ICTEOVEE AT, XF bytes HOIES U545 2
35 L *bytes HEAFREE ) NULL: TERF S 24 0 S

PRSTRBEIAAE (d, u, 1d, Lo, zd, zu, 0, x): SEYHOREEERE, O BRI RA AN .
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void PyBytes_ConcatAndDel (PyObject **bytes, PyObject *newpart)
2 T HE ABL FE *bytes RN @E— S FA XS, HAP ST ME] bytes (1) newpart FINZE. 1L
WRASRERERON newpart Wstrong reference (RIIE LT FTHED .

int _PyBytes_Resize (PyObject **bytes, Py_ssize_t newsize)
WU EATRXT R KRN newsize X5 F AT BT R EE . VRW] DAKFE SRR B — N =1y
XL IHINT S, BRI AE A ADIA A XL A HIEE R Ivalue (B RTABES
A) s PARAHZLRE RN S4BT, “bytes FAFRM A R/ NG FAT XTI RIFIRE] 05 *bytes H11H)
Mok vl RS Hod AEAR R . R B BL R, WIALT *bytes W JF IR T T B X QAR RERERL, *bytes
¥ghik ok NULL, [RIBHEE MemoryError, RJGIRME -1,

8.3.2 FHHHEMR
type PyByteArrayObject

XA Pyobject [HFZEAIFEIR—4 Python T8N 42 .
PyTypeObject PyByteArray Type

J& T 452 ABL Python bytearray 28FI /R APy Typeobject IZERH]; X5 Python 2] bytearray
Fe A E X

HERER

int PyByteArray_Check (PyObject *0)
WIERXTS: 0 J&—A> bytearray X[ 5 5 # bytearray 8 (1% 71 [ S IR 0] EA . e 2 2K
AT

int PyByteArray_CheckExact (PyObject *0)

WRXFGE 0 & bytearray X R AHANJE bytearray 212 B A4 5B IR 0] ELE . bR AR
WA

P
Dl

E# APl &%
PyObject *PyByteArray FromObject (PyObject *0)

BefE: #agilA. BT RUE ABL RIGALAISEIL T 207 BRI IR o, iR [ml— AN A 84l
PIE

LR, SRRk W] NULD HBRCE R
PyObject *PyByteArray FromStringAndSize (const char *string, Py_ssize_t len)
Bl #agilA. BT RUE ABL ARYE string MIERYKSE len Bt — D7 i & .
LR MonS, Rk W NuLL FRE— R
PyObject *PyByteArray_Concat (PyObject *a, PyObject *b)
REME: #eg7l A . BT RUE ABL JEEFATEEE a B b FFIR AN SR AR AR .
BRMnS, FFak ] NuLs HRE R
Py_ssize_t PyByteArray_Size (PyObject *bytearray)
& T 1EE ABL JERG & NULL $85H S IR E] bytearray BIR /]

char *PyByteArray_ AsString (PyObject *bytearray)

B T e ABL FERLEL NULL $84T TR [ bytearray 3R 01— ANFAFEAL. 3k [l i AL 2 2 B
— BN A

int PyByteArray_Resize (PyObject *bytearray, Py_ssize_t len)
& T 1EE ABL Xf bytearray {1 N RZ I XY K/ N EE Ny len s
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&=
XEERAR A PE AR IUERE , AT AR .
char *PyByteArray AS_STRING (PyObject *bytearray)
KT pryBytearray_Asstring (), R ANHHRREN
Py_ssize_t PyByteArray_GET_SIZE (PyObject *bytearray)
KT ryBytearray size (), {HRRNHHRKN .

8.3.3 Unicode & f14% iRt 28
Unicode 3{&

M python3.3 H15231 7 PEP 393 DASK, Unicode % 44E Nl 1 & Fdon B, PAEAERE NIRRT
] I Ab BRSE RS T LAY Unicode 45, X1 10D S #VIGT 128, 256 BF 65536 F4FH, A —Ledikiy
By EmL ARAD ST 1114112 (X258 %1 Unicode 5 ) .

UTF-8 Zn i B H A7/ Unicode X5

O #ik

Py_UNICODE 3&/NJEFE Python 3.12 [al g 7 1) APL — &R T, £ H PEP 623 DUIRIFHE 25
o

JE O

Unicode #!

PAF 2 3 F Python ' Unicode SZ B Fe 4% Unicode X4 257 :
type Py_UCs4
type Py_UCS2
type Py_uUcCSs1
& T E ABL X SERAUR TAF- S B AW ALE SC, HSERE R AG il & 32 2. 16 fii il 8 fiF
Fo MTFZALILERA Unicode FAFRT, 1M Py_vcs4,
Added in version 3.3.
type Py_UNICODE
g wehar_t BYZRAUE X, MR- RIARIEATRE 16 (728K 32 722,
T8 3.3 A AT FEDARTRIIRAS 302 16 (728 Hik e 32 (7 2RAY, X HR e T~ R Fy fd i e ¢
e “Z%E” s “9&” Unicode fiASH) Python,
Deprecated since version 3.13, will be removed in version 3.15.
type PyASCIIObject
type PyCompactUnicodeObject
type PyUnicodeObject

XX T pyobject )T HRAIFKIR T — Python Unicode X% . YEJL A EE T, BEAIANZH
HEMH, FNFAE LB Unicode X421 AP BREEEZ IR M Pyob ject EBIHIFRET

Added in version 3.3.
PyTypeObject PyUnicode_Type

J& T Fa5E ABL XA Py Typeobject LIt Python Unicode K%, "BAER str A 45 Python {LHY .
PATR APL 2 C ZAF S NERER S, T HREAG A5 Unicode Xif 4114 A L L 454k -
int PyUnicode_Check (PyObject *obj)

WRXF4 obj 72 Unicode 45\ Unicode 1282 (14 S5 Wik 8] B . R AR & 2 AT
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int PyUnicode_CheckExact (PyObject *obj)

WERXFS obj J&—> Unicode X4, {HARIEAT-ZEALM LA Wk M B . HEREUR R 2 AT .
int PyUnicode_READY (PyObject *unicode)

R 0. B APL{UCA T R ACA R E -

Added in version 3.3.

B 3.10 fiAFEH: 1t APT A Python 3.12 JEREABAEAT R .
Py_ssize_t PyUnicode_GET_LENGTH (PyObject *unicode)

AR [F] AT (07 s K i R ) Unicode FPAFERACE o unicode wi§Ry “HLE” #7RHY Unicode MR (A2
K& —xi)

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 —AN T BTG M 3R [ e e oy UCST, UCS2 5 UCS4 BB B MTE on iy bt U
RS B IEI TR, WASRATRERE; (] pyunicode KIND () SEHEIERAIY RREL .

Added in version 3.3.
PyUnicode_1BYTE_KIND
PyUnicode_2BYTE_KIND
PyUnicode_4BYTE_KIND

IRl PyUnicode KIND () Z2HIH.

Added in version 3.3.

FE 3.12 fRAR A AP PyUnicode WCHAR_KIND B 1% .
int PyUnicode_KIND (PyObject *unicode)
& [A]—~ PyUnicode ZEHIAg# & (IL_E30), $5HA L see above) that indicate how many bytes per character

this Unicode X G JH SRATA A5 45 Bl 1) 5358 unicode w250 “WIFE™ #7811 Unicode X5
(R —5).

Added in version 3.3.
void *PyUnicode_DATA (PyObject *unicode)

AR [ —A~ i J5 4 Unicode Zeih X Z3 55t o unicode ihZ50y “HIYE” #/RiY Unicode W5 (A&
X4

Added in version 3.3.

void PyUnicode_WRITE (int kind, void *data, Py_ssize_t index, Py_UCS4 value)

BHAN—MHEZTR data (QNIF ] pyUnicode_pata () $RM0). HERECR2PATIEFVERG A, Wit
NAERERR A o R I 24 0 ] A ) o3RI BE G2 AF kind {E data 385t index J& 745
IR S (W O FFR) 1T value S 1 5 A% E I FS A -

Added in version 3.3.

Py_UCS4 PpyUnicode_READ (int kind, void *data, Py_ssize_t index)
MIFEERRH data (ANE ] pyUnicode_paTa () BRI PEER—MEAL. AL PIATH A B VA AT .
Added in version 3.3.

Py_UCS4 pyUnicode_READ_CHAR (PyObject *unicode, Py_ssize_t index)

M Unicode X4 unicode SEHL—AF4F, AN “HTE” FomiE. WRIRIA T2 R ESHHUN 1L
PR B BRI T Py Uni code_READ () ,

Added in version 3.3.
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Py_UCS4 PyUnicode_MAX CHAR_VALUE (PyObject *unicode)
RS EE T unicode B 7 — N FAFER R ERORIS AL, RSEATCE “HE” FaTE. XA
e PEUE FAEFAF e AT R AL
Added in version 3.3.

N

int PyUnicode_IsIdentifier (PyObject *unicode)

B T HUE ABL QISR FAFH 45 IR 58 SO AARIPR IRAF LR [E] 1, 2L identifiers /N, 75 U3 [#]
0.

e 3.9 JUA B A AR QSR TAT R M AR WIS R A SRl py_Fatalbrror ().

Unicode =& EH
Unicode $2 8t TVF Z A WM PR . i T 200 2T AU X 28255045, X L8040 Python Pt & LI
) C %L,
int Py_UNICODE_ISSPACE (Py_UCS4 ch)
WA ch J2 A5 R 2 AR IR AL 1 5 0.
int Py_UNICODE_ISLOWER (Py_UCS4 ch)
WA ch 25 /NG AR 1 5o,
int Py_UNICODE_ISUPPER (Py_UCS4 ch)
WA ch R ARG FAFIRIA 1 5 0
int Py_UNICODE_ISTITLE (Py_UCS4 ch)
R ch 2 B AR R/ NG IR [A] 1 B 0.
int Py_UNICODE_ISLINEBREAK (Py_UCS4 ch)
WA ch R HHATIEFAFR M 1 5 0.
int Py_UNICODE_ISDECIMAL (Py_UCS4 ch)
HfE ch J2 5+ REH B A7kl 1 5 0.
int Py_UNICODE_ISDIGIT (Py_UCS4 ch)
WRAJE ch A5 HEAEEFAFR M 1 5 0.
int Py_UNICODE_ISNUMERIC (Py_UCS4 ch)
FRAE ch @A A BEE FAFIR ] 1 5 0.
int Py_UNICODE_ISALPHA (Py_UCS4 ch)
TR ch @A B AR R M 1 85 0.
int Py_UNICODE_ISALNUM (Py_UCS4 ch)
HRAE ch @5 TR R AFIR I 15 0.,
int Py_UNICODE_ISPRINTABLE (Py_UCS4 ch)
R ch J2 5 AT B FAF IR W] 1 8“0 R AT B 5 A2 $5 76 Unicode =7 45 £ 415 Jog v 9 i
“}”Other” 8Y"Separator” [) F=4F, il SMiE I ASCIL Z5 44 (0x20) A K FIHT EN-4F . (G RIAE I
VB R AT B A2 18 MAE AT AR repr O WA NG P45 ENTFRHEFHA
sys.stdout B sys.stderr BRI TIC ),
X 28 APT W] T TP B B2 ) A e 4o
Py_UCS4 py_UNICODE_TOLOWER (Py_ UCS4 ch)
IR R NG T FAF che
Py_UCS4 Py_UNICODE_TOUPPER (Py_ UCS4 ch)
R [ R KRG I F4F che
Py_UCS4 py_UNICODE_TOTITLE (Py UCS4 ch)
R A AR NG T FAF che
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int Py_UNICODE_TODECIMAL (Py_UCS4 ch)

FEFAF ch ety b IEREBOR ] . QR TR NGR ] -1 IR B 251 A 7 .
int Py_UNICODE_TODIGIT (Py_UCS4 ch)

FEFAF ch Bty BB BB OR ] o AR TTVR R R[] -1 BB 251 K R .
double Py_UNICODE_TONUMERIC (Py_ UCS4 ch)

FFFAT ch el AU BE 7 S BGR ] o AR TCE A MR ] 1. 00 BRREA 25| K R4 .
X L8 APL AT ] R4 A AL B -
int Py_UNICODE_IS_SURROGATE (Py_UCS4 ch)

Kl ch 245 M ACBHIT (0xD800 <= ch <= OxDFFF),
int Py_UNICODE_IS_HIGH_SURROGATE (Py_UCS4 ch)

K ch B85 R E ST (0xD800 <= ch <= O0xDBFF),
int Py_UNICODE_IS_LOW_SURROGATE (Py_UCS4 ch)

K ch 275 LA IR (0xDC00 <= ch <= OxDFFF).
Py_UCS4 py_UNICODE_JOIN_SURROGATES (Py_UCS4 high, Py_UCS4 low)

G AR AL R 8] B AN Py_vcs4 B high FI low 3 50— A~ A ) T Sk A AR 2 A B
high WAZ5AE [0xD800; OxDBFF] 3 [ P 1M low 24514 [0xDCO00; 0xDFFF] i [ 14

@)@ F0ifia Unicode =H&
BLAE Unicode X AN 1A FE A A JE i, i X 28 API:

PyObject *PyUnicode_New (Py_ssize_t size, Py_UCS4 maxchar)

BEME: #ag3 A . Al HY Unicode X145, maxchar 3 K 0] AN 4458 10 S B e KA (57 . 1
H—ANEME, BRIk _Eay ARIFS 127, 255, 65535, 1114111 i pifE.

X243 BB Unicode XS MHERF 2o (o0 I pR BN B 78 A 0T AN AT 728 KN
KA RE, R E TR IR E] NULL,
Added in version 3.3.

PyObject *PyUnicode_FromKindAndData (int kind, const void *buffer, Py_ssize_t size)

BEME: Feg5] B . VA ENY kind )7 —~##) Unicode %142 (R BEMI{E N PyUnicode_1BYTE_KIND
&, Mlpyunicode kInD () FREIMIME) . buffer bZEG 10 A 2T 45 thivs, DARFFEAF 1,2 5 4 ¢
BN size F/NELEH

WA LB, A buffer X545 ¥ VU e e G RoR B K. B0, 4028 buffer 2 —4> UCS4
FAFH (Pyunicode 4ByTE_kinp) HAL | UCST i Fl 4 09 15 7 20 1, R 5% 4 2 UCS1

(PyUnicode_1BYTE_KIND),
Added in version 3.3.

PyObject *PyUnicode_FromStringAndSize (const char *str, Py_ssize_f size)

B #ey 7| A . BT RUE ABL RIEFAF N X str B —> Unicode XI5 . 544 UTF-8
G A% S ORMREE . Gerh X 2wl DR RO R o IR IEME AT AR — RS0 g, REHBHEA feiF e
L

B E L H A M SO G| % systemError:
o size <0,
o str A NULL H. size >0
FE 3.12 JRAS K A=A str == NULL H. size > 0 AN L5

PyObject *PyUnicode_FromString (const char *str)

REME: #ra9 51 A . & T EE ABL MRS UTF-8 i i) A (E 45 RV 77 G2 X str 48— Unicode
R
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PyObject *PyUnicode_FromFormat (const char *format, ...)

BEME: #ag5 A . BT ABL 52— Cprint £ () KR format F45EFIR] 2851 S5k,
P45 Python Unicode “EA45 52 R/ N A & EAS LR 47 . AR BUR A S5 i3y
C R HIMEEFS formar ASCIL 4t 747 £ H A% X EAF AR X Y

FHARCAT S PIANBE S AT RA AT AL, HA e 08 AL LR (4 7 -
Lovs F4F, T ARICR it s .
2. BRAtAs (i), TSP R R 4R

3. RANVFBOEE (WIHE) o WERSE 10 (B, WSRREARTE F—280bal, %S
W int JEAL, BRI RN S/ N7 B BE RN ] e 2 ) o

4K (W), DATE ' (09 Z R (R IE A . BRAEE 1 (B9, MISERRkS
BT SRR, SUSEUAUN int A, BRI LTINS 2 ) -

5. KB (k).
6. FEREA,
SRR R A -

| FE | &F |

0 AR AR AR AT .
- FEAERFFEAN ST (TSR RN 45 1 W B 5 o HR) .

PATT BB KR BE B IIAT (a, 1, 0, u, x, or x) SRS R (BRIAN int):

RG] |

1 long B unsigned long

11 long long ﬁ unsigned long long
J intmax_t ﬁ ulintmax_t

z size_t ﬂ ssize_t

t ptrdiff t

BEX AT et s B0 v IR B HAT 1 SRS RI2EAN const wehar_t+.
AR R AT
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i RKR pE £

Ei-IaN

¥

$ & A T 5 T4

d, i HKEBHTHEY AT C BB R 2oR .

u HH < FEAE A 4 B 4TS CBA 3R

o H A BB A ] TeAFs CBA \HERI TR .

x HI R R A AT JefFs C BB T AEERFR (NF).

X I LA TeAfs CBE AR RN (R5).

c int BAFR

s const char* ﬁ PA null ﬂﬂ@}ﬂ://ﬁ/f‘lﬁ@ C ?fﬁ‘hé&éﬁo
const wchar_t*

p const void* — CHREI T AR FRRTER . BASEM T printf ("sp")

EEXHRAFEEE ox FLMAE REE& L/ print £ Fi
et 4.
A PyObject* ascii () iﬁﬂ%[ﬁ/ﬂéﬁ%o
U PyObject* —A~ Unicode X142 .
v PyObject*,  const —> Unicode ¥R (AT ANy NuLL) FI—APASEELE WA C F4F
char* B const HFUUERB-AES (WRE NS Hvor, BE_ANESK
wchar_t* %ﬁﬁﬁﬁ ) o
S PyObject* W Pyobject_str() BEER.
R PyObject* ﬂﬁﬂﬂPyObjectfRepr () E‘J%%o
T PyObject* BOROROM g kA B R E R K E M
FPyType GetFullyQualifiedName ().

#T PyObject* FWT &, HEHE S G) ENBRS TR E £ R
By 73 R A o

N PyTypeObject* OB O & oM o B R OZ &£ W M
FPyType_GetFullyQualifiedName ().

#N PyTypeObject* ROTF n A%, BB S ) MBS FRFIRE 4 PR
B 73 R AT o

O ik

# AT H0 TE BB R FA N A B 7B AR AF R AL T mesm A1 mevr (AN
PyObject* ZHh NULL) J& FHTAE wehar_t WL (WIERMEH T K EBMAF 1), M nsan,
"sU", "%s", "sR" Fl "sv" (UK Pyobject* A A NULL) WA FERFEL

O #ik
5 Cprintf () AFEKE 0 HEARE AN BEEERH (o, 1, u, o, x, or X) F5ER I AR .

TE 3.2 AR R AASTE: SN TR rs11an Fl s1ian (3R
TE 3.3 AR A A AR B T X me1im, me11in Al meziv B HR.
TE 3.4 WA K AEAS T BEINTX s, msan, sur, "svn, "es", "SR {5 BRI S AT SR

TE 312 WA S AR T SCRPFAR AT o Bl xo SCRERIEBIIRT 3 Ml €0 RIEEBIRRT AR T
PR . KB IAT 1 IR B T HRAR AT s T ve SCRFRZSTERERIRGIE ~ o SCRFIAR

AT B R PR TE L R E — A systemError. TEZ HIRA T E & SEIA B A X F45ER
PP DB GER AR, ZITMBOMISEL.

e 313 AR K AAL T HEIT RS &7, 4T, on Hll w4 SERE A SR .

8.3. FRAINIgR 139



The Python/C API, Z{THa# 3.13.1

PyObject *PyUnicode_FromFormatV (const char *format, va_list vargs)
BEME: g5 A, BT ABL &6 T ryUnicode_FromFormat () {BEFREZME TINS5
PyObject *PyUnicode_FromObject (PyObject *obj)

B # g5 A BT RO ABL QI DAERFHE—A Unicode 2 BY ) S5 45 D1 A i) EL 5K Unicode
K5, W obj B4R —A~H 5L Unicode Xt52 (MAEFZRAL) , R [Bl—ANH 0 $8 [0 6 5L 1) strong

reference.,
3t Unicode s H: 7R A X5 4530 TypeError,

PyObject *PyUnicode_FromEncodedObject (PyObject *obj, const char *encoding, const char *errors)
Befa: #a95l A, B TEUE ABL KO MMIIXTSR obj f#54 Unicode X4 .

bytes, bytearray FIHAMF 7 & xF 7 R4 IR 45 %€ W) encoding R fEAS I8 F i errors 52 LR HERAL
P, WEEYT O N BREREE O R ERAE GES RN 3 %05 5% T HER)

fi HA X4, {34% Unicode X§4, #5HF SN E TypeError.,

WA E % APLUREIR ] NULL. 8 5 B 07 5 088 0 ) T 3R [ g 5 [
Py_ssize_t PyUnicode_GetLength (PyObject *unicode)

& THUE ABL B 3.7 . i&[a] Unicode Xof G (7 I

KAEERRIS, RFRCERFEIRRE -1,

Added in version 3.3.

Py_ssize_t PyUnicode_CopyCharacters (PyObject *to, Py_ssize_t to_start, PyObject *from, Py_ssize_t
from_start, Py_ssize_t how_many)

FF—~ Unicode X4 i 4785 DLEN 7 — X SRS TE L BER A T A 6 3t X AE VT RERY
10T FHER S| memepy () o FEHETHPRFIRE] -1 HRE— D FE, FEHAE OL KRR [ 95 DL 245
Added in version 3.3.

Py_ssize_t PyUnicode_Fill (PyObject *unicode, Py_ssize_t start, Py_ssize_t length, Py_UCS4 fill_char)
ﬁiﬂ%ﬁﬁ?fﬁ*iﬁfﬁ?fﬁ*$ DR fill_char B A\ unicode[start:start+length],
Wk fill_char (R TFAFERBRFAE, BEEMRFERFRA 1A 5| AT R IE.
RIH AW AR, SETE B ARRRE] -1 5K — 5.
Added in version 3.3.

int PyUnicode_WriteChar (PyObject *unicode, Py_ssize_t index, Py_UCS4 character)

B TRUE ABL B 3.7 A, F— PRI EH AR T . FAFRRLAEIL PyUnicode_new () A1, H
T Unicode “FAFHE Y Mg A n 220, IR FAFER A BEROIL S, B2 Hn A

% BRHCRHRL AL unicode j2 754 Unicode X145, RG|EEAMBA, I HXTG @G gtz (B
HEHHECh—).

BCIEHRE] o, HAEERRRE] -1 HRE— T

Added in version 3.3.

Py_UCS4 PpyUnicode_ReadChar (PyObject *unicode, Py_ssize_t index)

B FR0E ABL B 3.7 pate. NFERFREIR— DA ZRECR KA unicode 32754 Unicode X4 H &R
Bl AMA, XARFETF PyUnicode READ CHAR (), JG&EMNEPATAATEE A o

BRI A, HATR A -1 R E R
Added in version 3.3.

PyObject *PyUnicode_Substring (PyObject *unicode, Py_ssize_t start, Py_ssize_t end)

BwEME: Feh5 R . BT RGE ABL g 3.7 irAL. R[] unicode f)—A~F5, NFRFRE| start (77) 25
RG] end (R NEFMEGS. WA, FHiRE—DREIR M NuLL,

Added in version 3.3.
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Py_UCS4 *PyUnicode_AsUCS4 (PyObject *unicode, Py_UCS4 *bufter, Py_ssize_t buflen, int copy_null)
2T HE ABL A 3.7 AL, RFEAFE unicode ¥ D1 E|—/~ UCS4 b IX, WG F4F, WRBRE
T copy_null 7% . HASHHR ] NULL HE — A5 (FRE Y buflen /NT unicode WK BERT, K
K SystemError 5% ). BUENITIR A buffer.

Added in version 3.3.

Py_UCS4 *PyUnicode_AsUCS4Copy (PyObject *unicode)

B T HE ABL B 3.7 maAL. 5P H unicode $5 DLE (] pyrMen_ralloc () JrFERYHT UCS4 b X,
R PAT R, R [0 NULL H 508 MemoryError. i [u g OKF B2 SR IN— BN 2 L

Added in version 3.3.

BESEEmBEN
T DRI A AR R R R R R B B R SR SUA

PyObject *PyUnicode_DecodeLocaleAndSize (const char *str, Py_ssize_t length, const char *errors)
BEME: #eh 3| A . BT ABL B 3.7 BT, R4 ERTE Android Fil VxWorks | {8 ] UTF-8, 7£
HAb-G E I 2458 5 K idig =X . SR AT IR R AT "strict " Fl "surrogateescape"”
(PEP 383), 12 errors >y NULL MIRTSERFF B "strice SHIRALIRER . str AMBIDA— D FAFEE R
(ERTT AL & IR A 25 4
{§iffl PyUnicode_DecodeFSDefaultAndSize () PAfilesystem encoding and error handler FEfRMSFFER

L BR KOs 2 0% Python UTF-8 4#£3(.

& B0

S

The Py_DecodeLocale () FREL.

Added in version 3.3.

TE 3.7 WUAR KA ST MR EIAE 2 surrogateescape F IRAL IR F M Rl iE & K Ik gR i 4%
7, {HYE Android Ffil4h. FEZ BIAT, Py _DecodeLocale () ¥4l T surrogateescape, [fj
PG T IR R T strice,

PyObject *PyUnicode_DecodeLocale (const char *str, const char *errors)
BEME: #Fay3 A . BT EAE ABL § 3.7 i, 2T PyUnicode_DecodeLocaleAndSize (), {HE:
i strien () RITRFRFRKEE.
Added in version 3.3.

PyObject *PyUnicode_EncodeLocale (PyObject *unicode, const char *errors)

BEME AR5 R BT a5 ABL § 3.7 ez, 45 Unicode Xt 42 4F Android Fi1 VxWorks _F{ii jj UTF-8,
FEHAW- & B 24 7E 5 DI E X . LR AR AL PEERA "strict" Fll "surrogateescape”
(PEP 383) . 1R errors 5y NULL NI gg i # B ] "strict " FERA RS . IR [F]—4> bytes X4 . unicode
AL EHRA B 2 AT

{§iffl PyUnicode_EncodeFSDefault () YFF44 54t N filesystem encoding and error handler
IR EICRE 22 Python UTF-8 A5

& B0

Py _EncodeLocale () l%lﬁ[o

Added in version 3.3.

TE 3.7 A KA R EIAE 2 surrogateescape #5 IR AL BT FH 24 Wi 5 X0 g A A%
3, {HFE Android 4. FEZ HIHASH, Py_EncodeLocale () ¥4l T surrogateescape, fij
T T KIS R T strict,
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XHRGmIDIERX

i il filesystem encoding and error handler R 95 iSRS R %L (PEP 383 i1 PEP 529),

BB BRI’ SO 2 SRS R bytes, W4 osm #64, 1% A PyUnicode_FsConverter () fE
RAG R AL

int PyUnicode_FSConverter (PyObject *obj, void *result)

/% %ﬁ‘i ABIL. PyArg_Parse* 3k 5 ﬁ)ﬂPyUnicode_EncodeFSDefault () éﬁﬁ% str X{l‘% -- E:
PR BB 38 i os.PathLike $2 11 — 4 bytes; bytes K 5 K9 L FE G H o result 26751 2 — 4>
HRHIH pyobject* (K PyBytesobject*) ) C AR g bk, TRAT I, FFHIZE &5 N T8
] —ANF 9 B AT R B strong reference, "B Wb ATFE HS B ISR O R 1] — AN JEZAE
(Py_CLEANUP_SUPPORTED). LMW A ALVFHR AT AT RIS, KR E o H ik E—NF

sl

o

W obj hy NULL, LR ECRFREICAEIAE result [T | RS B3R5 | TR W] 1.
Added in version 3.1.

TE 3.6 fRAS kA AR o . 5% — A path-like object ,

B S EURITIAE R S 2 RS R str, W4 mos" #4088, % A PyUnicode_FSDecoder () fEN%%

e

int PyUnicode_FSDecoder (PyObject *obj, void *result)
J& T Fa 58 ABL PyArg_Parse® #: 3% %: {§i flPyUnicode_DecodeFSDefaultAndSize () 1S bytes
W5 - BRI EGE T os.PathLike 21 - f str; str WG R . resulr W75 )& —
MNRAN pyobject* (B PyUnicodeobject+) ) C A Atk AT RIS, FHEZAS RN
6 0] —A~Unicode *t % W Hi Wistrong reference, & WhZ5FE F AN P8 I BB RE SO 3% [l — > HE A
(Py_CLEANUP_SUPPORTED). ZEHHURFAVFIRA S FEN o PUTRIMES, KR E] 0 I3 E — A 5FH .
2R obj Sy nuLL, WIRERCES 1] result TS | FI BTS2 09585 & E] 1.

Added in version 3.2.
T 3.6 A AR AR 3257 —ANpath-like object
PyObject *PyUnicode_DecodeFSDefaultAndSize (const char *str, Py_ssize_t size)
BEME: #Fey 3R . BT ABL i [l filesystem encoding and error handler fRRSF4FER .
WRARTE B Bl & I gm i RS 458, i Pyunicode_DecodeLocaleAndsize (),

& SR

The Py_DecodeLocale () BREL.

TE 3.6 JUAS S AR AR T BUAEAG T S PE 2 22 bl X Ao IR AL T2 55
PyObject *PyUnicode_DecodeFSDefault (const char *str)

BEME: #ag3 A . BT ABL i [l filesystem encoding and error handler RS PAZS{H 45 BB F49
Fo

ﬂﬂ%?ﬁ“% ﬁﬁa%ﬂ 5 JﬂxMﬁﬁﬁ PyUnicode_DecodeFSDefaultAndSize ().
TE 3.6 WA KBS BRI SO A& st ik X Ao 48R 4072 25
PyObject *PyUnicode_EncodeFSDefault (PyObject *unicode)

BEMA: #9518 . & T HaE ABL {§i [ filesystem encoding and error handler #ghg—-> Unicode %1%,
FHiR M bytes, THIEESEHE bytes SR T AR S FT.

URARTR BELA L BT 7 XA B AR S 0 A5, 3B pyunicode_EncodeLocale (),
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& SR

Py_EncodeLocale () lzlff(o

Added in version 3.2.
TE 3.6 MUAS KA AR o BRSSP A 4 2m b Ak X Amdh iz 472 %5,

wchar_t 2§
TES LR 6 ESCRF wehar_t:

PyObject *PyUnicode_FromWideChar (const wchar_t *wstr, Py_ssize_t size)

B #egil A BT ROE ABL ARYES E R size i wehar_t S IX wstr A1) 7—4> Unicode X4 .
B -1 MER size FoRZBREULIHE weslen O HETHEZWW XK, KRR R NULL,

Py_ssize_t PyUnicode_AsWideChar (PyObject *unicode, wchar_t *wstr, Py_ssize_t size)
J& T 2 5F ABL ¥ Unicode X1 NAHE D12 wehar_t GG X wstr F1. 223 U size 4> wehar_t &
7 (RFETRRAEAER R BB LR TAT) o R P8 DU wehar o FAFEETE L A A Ak o] -1
24 wstr g NULL I, DUCH 3R [ EL 6 45 R 2S (HAE N BT AT unicode NZSFTRRIY size.
TG wehar o+ FRFRT BER A SR WA BEARZ . W AT wehar_c* FAFH
PAZS{HES AR VAR B A BLEOR . AL, 5V wehar_t* FAFRAATREM &2 74T, X FECAAT
ERTE S R ZH C R T IR -

wchar_t *PyUnicode_AsWideCharString (PyObject *unicode, Py_ssize_t *size)

B T RUE ABL g 3.7 Az, ff Unicode RFGUEEHON S 7T H o it AT AR R AZS FAT S . Ak
size AR NULL, MR FEFAFIEGE (R OFELGE RS FAF) GAZE *size . HIERER wehar_t
TR RER & TAT, X FEAERZEC R G I P AT AR BRI size Sy nuLL FfH.

=

wchar_t* FRFPAE BTG K valueError,

SR IR ]y pyvem new SRECHY Gt X (fff] pyren_rree () RRBEILE) o KRS, WIZ [
NULL HH. *size R K8 L. WRNTFDER BN &5 % MemoryError.,

Added in version 3.2.
T 3.7 BRAR K AR G5 size i NULL H wehar_t* FAFERASS FZFN &5 & valueError,

M E g FiDE

Python $2ft 7 —2HPA C 45 ACRUEIZA T BE Y N B R A A . AT 3ok S G A AL 25 25 W] T 1ol 471 B 80 3
.

151 APL K% encoding I errors WS4, EATHA STENE str (0 FRFHXT R E ST R4 S8
AHTH T

¥ encoding %4 NULL Bf-{81 F BRIA I i A% = B UTF-8 . S04 R G F .24 {# il PyUnicode_FSConverter ()
SEYRAE S 4 o XIEAE N T T filesystem encoding and error handler

FEIRAC T R errors BEE I H AW DA A NULL Rl A Znfitt % 2 U ERIAKCEE X . Irg I B g
RS i BRAN EE R A T 5 2 strict” (£5] % valueError),

iR AR RMAYIE 11 o O T BRER R B UR 5 TR B2 B A AR A5 1A 22 574 S T SRAE SO

Z B iR tn s
PATR 2 12 U G R A% 1) AP

PyObject *PyUnicode_Decode (const char *str, Py_ssize_t size, const char *encoding, const char *errors)
B #regil A . BT RUE ABL JE RS O gR S T ER str 1) size AT Unicode X542,
encoding Fl errors LG5 str () WERET R ZTESHIFEI S Lo B0 B4 #5581 Python 4
RS AN R AR . AR ARES AR | & T S5 AR [H] NnULL.
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PyObject *PyUnicode_AsEncodedString (PyObject *unicode, const char *encoding, const char *errors)

BEME: #ey3 A, BT EUE ABL 4R Unicode X542 -4545 1 Python “745 5 Xt 423& [ .
encoding I errors H A7 5 Unicode encode () J5 A A A LS MR 5 Lo 200 ) A AR 2545 602 ]
Python Zifi# eI FoR A . WRAARID &S| & 1 574 MR ] nuLL.

UTF-8 %mfigto2s
PATR & UTF-8 i 4% APL

PyObject *PyUnicode_DecodeUTF8 (const char *str, Py_ssize_t size, const char *errors)

B #agsl A . BT RE ABL L RS UTF-8 g5 it i 735 5 str AOHY size A~ Y @ —4
Unicode XJ 4. UIARAEILART L T 58 WER [l NnuLL,

PyObject *PyUnicode_DecodeUTF8Stateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)

BEME: #0493 A . BT AL ABL W consumed 35 NULL, WA R 2T Pyunicode_DecodeUTFS () .
IR consumed Ak NULL, TR RBARTEEE UTF-8 FA7 R ARG B 52 o X SES2 35 RN 2 1 i
I BB RS ) F 1 BCRH A TE consumed H

PyObject *PyUnicode_AsUTF8String (PyObject *unicode)

Bl #agil M. BT RE ABL fi] UTE-8 455 Unicode X G Hf-KF4 KA1 Python P45 i i 4
R B ERAR BT AN strict” . ARG AFID AR5 K T SR AR 9] nULL.

WA AR AL A R EE (7 (U+D800 - U+DFFF) % R B A TR 2R I

const char *PyUnicode_AsUTF8AndSize (PyObject *unicode, Py_ssize_t *size)

& F R ABL g 3.10 pae. iR [l —ME [ Unicode XF 4 UTF-8 4 sUERpFE 4, 1 E 5
BRI RN (AT R IRAL) AERETE size 1o size ZELAT DA NULL; FERCIEOL T EAR I RN 2
YeArtt. IR et KR KB IM— BN =7 CREIRTE size ), TCIRREAAEAE T H AR
UEEUTIAS

KRR, WE RN, R/ osize W -1 (WARA A NULL) H3R [F] NULL,
TR S4B A 4 LA 3 (U+D800 - U+DFFF) NITZ pR BRI A T 2 i

X FFZAT Unicode M2 4 H3 1) UTE-8 FoR 23, LG 2R Rk [l 45 18] R — A7 IX Y 1
T T AL A TTREIZ Gt X . X & 7F Unicode 3G VA i35 (SO RIS OH- (45 1) € (4 48
FHRAL

Added in version 3.3.
A 3.7 AR S AT SR 2RI PAESE const char * TIAE char *,
T 3.10 AR AAZH: JEpR U 2 1R APL B G7
const char *PyUnicode_AsUTF8 (PyObject *unicode)
KT PyUnicode AsUTF8AndSize (), {HANSTERER/IME.
Added in version 3.3.
TE 3.7 A KA AR T R [E 2R IAE 2 const char * [l AJ& char *.

UTF-32 4RfRtD2s
PAF 52 UTF-32 4fi#htes APL

PyObject *PyUnicode_DecodeUTF32 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

B #rag il A . BT RC ABL M UTF-32 2 filh 1) 9% o X B4 R A size 7745 FF 2R B AH Y 19
Unicode %1%, errors (WA N NULL) 58 L T EHRASFE T . BRIA N strict”,

U2 byteorder A~Jy NULL,  fRRS AR B I 465 7 A 5719 P b A AR -

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: big endian
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WK *pyteorder g%, Hi ARHEHIHIIY 735 873 FARIC (BOM), WIS DI 1% 517
JFH H BOM R4 S ifs DI FI 252K Unicode “FAFHRH . QISR *byteorder Jy -1 80 1, WIFHFARIC
2R DL

TESERUG, *byteorder YH1E T NBHE B A BAHE K 24 5170 % .
HIR byteorder 4 NULL, Sifffi# BT AHL 4 2
ARG AR R8T R T SRR NoLL.

PyObject *PyUnicode_DecodeUTF32Stateful (const char *str, Py_ssize_t size, const char *errors, int
*byteorder, Py_ssize_t *consumed)

Bow fE: F#oay 3l A. B TR ABL M0 2R consumed Gk wurn, W f7 K 2 (U
ﬂ:PyUnicode_DecodeUTFBZ()oﬁﬂ%@conﬂunedjﬁﬂyNULL,mUPyUnicode_DecodeUTF32Stateful()
PR R TERE UTE-32 3575 (5T 8OR il BB ) DA BRI XL AR 20l
T3t B O AR 75 HOR AR AE consumed v

PyObject *PyUnicode_AsUTF32String (PyObject *unicode)

BwEME: #ag5I M. BT RUE ABL IR EE ] UTF-32 S XAHL 17 FF ) Python Sy HR. 5717
B2 DA BOM FRictT sk HRALTE ) 2 A strict”, WISR SRR A5 & T 54 MR 8] NULL,

UTF-16 4fR528
PAT 2 UTF-16 471y APL

PyObject *PyUnicode_DecodeUTF16 (const char *str, Py_ssize_t size, const char *errors, int *byteorder)

B #ag 5l A . BT RE ABL M UTF-16 Zafil 1) 22 o X B3 fR A size 775 FF & B AR B 1Y
Unicode X%, errors (QISAKH NULL) & X T R . BRA N strict”,

WA byteorder 7nJy NULL, fRTS A 6 ) 465 5 B 57719 P b A7 AR -

*byteorder == -1: little endian
*byteorder == 0: native order
*byteorder == 1: Dbig endian

MR *byteorder N, HEN AL HINFI 1 FFRC (BOM), MBI Rt U4 R % 7
ot H. BOM R 24 #5 D1 3| 2521 Unicode FAFHR . AR *byteorder iy -1 8 1, WFA5FHRIC
298 DUE P CERR—A \ufeff B \ufffe F4F).

TE5EE, *oyteorder Rk A B A BB M HI 7757

MR byteorder }y NULL,  Jrifff e (0 I AHL T4 -

MRS RERD AR5 A T S Wk 8] nuLe.

PyObject *PyUnicode_DecodeUTF16Stateful (const char *str, Py_ssize_f size, const char *errors, int
*byteorder, Py_ssize_t *consumed)
BowE fE # oy 5l A, B TR O ABL 1 R consumed h wuri, W 4T Sk K U
ﬂ:PyUnicodefDecodeUTFl6()oﬂﬂﬁ%conﬂuned;ﬁﬂgNULL,mUPyUnicodeiDecodeUTFl6Stateful()
PR IR R UTE-16 FA5)5 5 (AR50 N E s R ) AT R . XSy
PR PRSI B OB 1 F 1 BORAEAETE consumed .

PyObject *PyUnicode_AsUTF16String (PyObject *unicode)

BEME: #a951 R . BT ARUE ABL IR [EIfE ] UTF-16 4 i A% X AL T 1 FF i) Python 5y HR . 1Y
R R DA BOM ARicHT ko SR 2 A strict” . QNSRS RIS #8 5| & 7 54 W3R o] NULL.

UTF-7 4miRt02E
PATR & UTF-7 i ¢t APL

PyObject *PyUnicode_DecodeUTF7 (const char *str, Py_ssize_t size, const char *errors)

BEME: #ag5| A . BT ABL il f#S UTE-7 iS00 75 5 sor 1) size 1581 @ —> Unicode
W4, WG ER51 & T 595 R ] NULL.
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PyObject *PyUnicode_DecodeUTF7Stateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)

BEME #8645 B . BT FaE ABL W15 consumed 5 NULL, W4T 2T PyUnicode_DecodeUTE7 (),
AR consumed A5k NULL, WK R HAERE UTF-7 base-64 #3/3-RE AN A5 12 . X B2 /AN 2
RS I HLE B RS i T BCRHAFBAE consumed W

Unicode-Escape 45#%i52§

PATR 42" Unicode Escape” # f#id#$11) APL
PyObject *PyUnicode_DecodeUnicodeEscape (const char *str, Py_ssize_t size, const char *errors)

BEME: #FHag3l R . BT ABL il f#HS Unicode-Escape 2 hid i) 77 88 str 1) size DN F 70—
A Unicode XF4¢ . WIRGRAEIDART] A T 55 W3R [F] NULL,

PyObject *PyUnicode_AsUnicodeEscapeString (PyObject *unicode)

BwEME: #ragil A . BT iE ABL {fi ] Unicode-Escape Zift Unicode X G H- R &5 A N 715 Bk 52
R, EEBRAC IR A strict” . WA GRARISER 51 & T 5 WK [a] NuL L.

Raw-Unicode-Escape 4zfiZt503%

PATF 42”Raw Unicode Escape” 4y fiftfid#511) API:
PyObject *PyUnicode_DecodeRawUnicodeEscape (const char *str, Py_ssize_t size, const char *errors)

BEME: #a93l A . BT RUC ABL il f#Y Raw-Unicode-Escape gt )<y 15 5 str 1) size A5 41
f#-—> Unicode X5, QIRAMARFRGERT K T 74 Wik ] NULL,

PyObject *PyUnicode_AsRawUnicodeEscapeString (PyObject *unicode)

BEME: #Hag3l A . BT ABL i i} Raw-Unicode-Escape #ifith Unicode Xt 42 -4 S Ak g 74
ERRS SRR [A] o B DRALBE Ty AN strict” . AR G M5 | A T S WREaiR ] NULL

Latin-1 45f21538

PAF /& Latin-1 4 fif 251 APIL Latin-1 X%t Hi] 256 4~ Unicode 5 H. g A5 7F 2 65 11 18] H 422 37 X L6t
7.

PyObject *PyUnicode_DecodeLatinl (const char *str, Py_ssize_t size, const char *errors)

B #0951 A . BT ROE ABL JE A RS Latin-1 g% a0 215 5 str 1) size D544~ Unicode
W4, W GR R ER51 & T 55 R ] NULL.

PyObject *PyUnicode_AsLatinlString (PyObject *unicode)

BEa: #ag3l M. & TiE ABL ] Latin-1 45f4 Unicode X RIF-RF45 R AE N Python “FH7HiX 4
R B ERAR BT AN strict” . ARG AR AR5 & T SR AR 9] NULL.

ASCII 453028
PAFF2& ASCII 4 fftho 2511 APL, 45252 7 i ASCIL ¥l . ATAA] HoAth 4t B0 ) BT S 250 i

PyObject *PyUnicode_DecodeASCII (const char *str, Py_ssize_t size, const char *errors)
BEME: #ey 5 R . T RUE ABL IS RS ASCIL i iy 7 5 str 1 size P58 —> Unicode
5. GRS AR | &K T S R 9] NULL.

PyObject *PyUnicode_AsASCIIString (PyObject *unicode)

BEME: #Hey3lR . BT e ABL {#i ] ASCII %% Unicode %5 4545 B4k Python 577 Ef X 4
Rl BRI T AR strict” . MR ARMRISER T A& T 58 WKFHR ] nuLL,

FFTRR G AR G0 2%

I R A i (R R IR 2 AR T T IR S BVE 2 R [ i e iR e (T FLIX 52 Fr b i /2 (045 7E encodings
AL B RER I AR E S A 1) S BT 5X) o e AR 00 P SR SR B AT AR 575« BT B BBt PRy R S SR
NEHFF __getitem () WUFHED; FHUAIFHI AT AT
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PAT 2 WS g fil i 22 Y APT:

PyObject *PyUnicode_DecodeCharmap (const char *str, Py_ssize_t length, PyObject *mapping, const char
*errors)

Bl #Hag 5l . & TRUE ABL GBI 45 E 1 mapping % GRS C IS 7 str 1) size A~
T E#—> Unicode X5, UIRSAFIDERT] % T 54 Wik [#] nuLL,
WIS mapping A NULL, W7 Latin-1 458, 750 mapping 2254735 A E (0 & 255 Y5
NAEERL) %] Unicode FAFARRIMLET . B4 (Kiwlfifiily Unicode ihfi7) B None, RBRISHIEHET
T - KRR B LookupError, PANAMUNE] None KRG, oxFrrE B "\ufffe', FHgil
AR SE LI I B -

PyObject *PyUnicode_AsCharmapString (PyObject *unicode, PyObject *mapping)
BEME: #0951 A . BT UE ABL SIS E R mapping 3R 4t Unicode X G H-RF45 A N 747 e
XFGRE], FERAL IR A strict”. AR GRAFRD AR S K T R WPRF R[] nuT L.

mapping 3 G ALJUKE B R Unicode 5 ALBIU 7YX R . 0 5 255 Ju i N A BE AL None . RS
ARG (B3 LookupError MEHE) PARMLSTH] None HBURRFHILA “AE LRSS I
FEUR

PA N EFIR I dnfile i % API 2% Unicode WS} %= Unicode.

PyObject *PyUnicode_Translate (PyObject *unicode, PyObject *table, const char *errors)
Bl #ag il A BT RUE ABL @I PTG OR S AT IR [ 45 2R Unicode X4, 4l
R as 5 % T S E MR ] NnuLL.
TG AURE B R Unicode i3 A7 3 B4 4X Unicode {75 None GXRFMHIERAH R Y F45) .
WL R N FHEME __getitem () I FUATFI T REAE. KBS FRFR AL (K32
LookupError 4R ) RFARFFAAL H- 1 RS DL
errors BA M T SRR as 5 5 o BT DAy NuLL Fon il BRIA R B AL B 5 =X

Windows =) MBCS 4&fi#id32s

PA R 42 MBCS Zafi# i) APL, H i e 1{XAE Windows H1 0] I I ] Win32 MBCS #% 2 3¢ SE B4 e o
T YER MBCS (8 DBCS) Jj&—Z4idtg=, mMAERA 1. Hingaiig=C2 histr il -
P e X .

PyObject *PyUnicode_DecodeMBCS (const char *str, Py_ssize_t size, const char *errors)

BEME: #Fay5| 8. BT ABL on Windows § 3.7 a2, 1B LAY MBCS gl i) =T5 R str 1) size
AFATRE#—A Unicode X5, WIERGRARIGARS ] & T 54 MR Al NULL,

PyObject *PyUnicode_DecodeMBCSStateful (const char *str, Py_ssize_t size, const char *errors, Py_ssize_t
*consumed)

BEME: #Hey 5 B . B TEaE ABI on Windows § 3.7 prie. W consumed F NULL, W4T AL
FPyUnicode_DecodeMBCS (). WIS consumed K NULL, N|pyUnicode_DecodeMBCSStateful ()
SR AR R IR 5854 I LB BRI 0 5 BO (70 consumed 1,
PyObject *PyUnicode_AsMBCSString (PyObject *unicode)
BEAE: #e93 A . BT RaE ABLon Windows B 3.7 #aAz. 1fi il MBCS a5 Unicode ¥4 - 45
YE2A Python “F 7 Ep RF QAR [A] . FE AL BT A strict” . MR G5 ] A 1 573 WIRFR [a] NULL
PyObject *PyUnicode_EncodeCodePage (int code_page, PyObject *unicode, const char *errors)

BEME: #9518 . & TEaE ABl on Windows 8 3.7 priz. i {45 & M0 T 45 A% Unicode X152
iR [A]—~ Python ZFATHR X 5. WIS gmfd a5 & T 58 Wik W] nuLL. fH cp_ace AR TR
MBCS f#ig 8%

Added in version 3.3.
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FiEFOrELL

FHiESEMER

PATR APL n] DAL B iy AR Unicode X RANFAFER  (FERIAR P ATHRH N FAFER) TR IP15E 24 ) Unicode

X GBI .

R S A S E AT TR IR 18] UL B -1

PyObject *PyUnicode_Concat (PyObject *left, PyObject *right)
BEME: #eg7 A BT EUE ABL PHEMANFAFHRE—HTH) Unicode “FA7HR .

PyObject *PyUnicode_Split (PyObject *unicode, PyObject *sep, Py_ssize_t maxsplit)
BwEMi: #eg5lA. & TERUE ABL #rr— DA ERAFE]—> Unicode FAFHRAYSIR . WIR sep
NULL, WPRFARGE 2SR A0 Bl 4. 0, SRR IE 4R E i o B APk 3k 7. |mEIFECH
maxsplit. QAR WBEA R 4R OFEEGIR R

PyObject *PyUnicode_Splitlines (PyObject *unicode, int keepends)
BwEMA: #ag5I R . BT EE ABL RGEIFTAFHRYF ) Unicode FAFHE, & [1]—> Unicode FAFH3 )
F3. CRLF R —DDAT74F . WK keepends 2y 0, WAToy BRAFREACLEAELS R A A7 H o

PyObject *PyUnicode_Join (PyObject *separator, PyObject *seq)
BwEME: #ag5 A . BT RE ABL 4 €/ separator £ —AF4FERHI R 12 M 4528 Unicode
TR

Py_ssize_t PyUnicode_Tailmatch (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int

direction)

J& T faiE ABL UM substr TE45 7€ Wi 5. (direction == -1 F2/R TR VLEL, direction == 1 3578 5 25 VL)
Y unicode[start:end] FHUCHD IR 1] 1, %F?U'JJi)ZIEI 0o ﬁu%kﬁz%ﬁﬁlﬂi’ilﬁl -1,

Py_ssize_t PyUnicode_Find (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end, int direction)

J& T s ABL IR a5 I 45 58 1) direction (direction == 1 /R8BI EK, direction == -1 FER )5 MER)
Ff substr #£ unicode [start:end] PEH IO E . BREME A EDNILELNERET S HH -1 Fw
KRB VCHL, -2 MFIR A THIRIFIRE T 55 .

Py_ssize_t PyUnicode_FindChar (PyObject *unicode, Py _UCS4 ch, Py_ssize_t start, Py_ssize_t end, int
direction)

J& T 1a5E ABL § 3.7 peAe. IR [BMd 45 52 1 direction (direction == 1 FREi M &K, direction == -1 3
NG ER) B FAF ch £ unicode [start:end] FERIHBIAE . REME N ENICEM RG]
R -1 FRFARBITHL, -2 WFIR A B RIFRE T 2.

Added in version 3.3.
YE 3.7 WA K HEASTE . BAE start 1 end BJE%E 85 unicode [start :end] KIIFTH .
Py_ssize_t PyUnicode_Count (PyObject *unicode, PyObject *substr, Py_ssize_t start, Py_ssize_t end)
& T FaE ABL 3R [0 substr ¥F unicode [start:end] HRNEE S H AR E WAR KA FRNERE] -1,

PyObject *PyUnicode_Replace (PyObject *unicode, PyObject *substr, PyObject *replstr, Py_ssize_t maxcount)

BEME: #Fe95I 8. BT E ABL ¥ unicode W substr i replstr &% maxcount YR I 1% [B] 45 B
Unicode 3% . maxcount == -1 FREFPER .,

int PyUnicode_Compare (PyObject *left, PyObject *right)
B T IE ABL RSN FAFARIFIR ] ~1, 0, 1 73513/ SFTHERT
IR EICA T R I R ] -1, BRI Ml pyErr Occurred () RAGA IR

int PyUnicode_EqualToUTF8AndSize (PyObject *unicode, const char *string, Py_ssize_t size)

& TFaE ABL B 3.13 jaAe. ¥~ Unicode ¥} 42 5 /4% UTF-8 1, ASCII 45 fith K fift 15 () 745 2%
PR HEAT H B HE A A5 i AR [ EE (1), A R EHERAE (0). 414 Unicode X 4245 15 A4 FRAL {37
(U+D800 - U+DFFF) BUE WA C FAFHA R A2 UTE-8 4t , TR HER{H (0).

RIS 5 B2
Added in version 3.13.
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int PyUnicode_EqualToUTF8 (PyObject *unicode, const char *string)

& T fa5E ABL § 3.13 prie. T PyUnicode EqualToUTF8AndSize (), {HEffiH strlen () Fit
S string (A EE . QAR Unicode X440 825 F4F, MR IAMBAA (0)-

Added in version 3.13.

int PyUnicode_CompareWithASCIIString (PyObject *unicode, const char *string)
& T HE ABL ¥f Unicode %R unicode 5 string BEATHEBIFIRI] -1, 0, 1 3 HIFRIR/NT . SETHIR
To fhf R A A ASCH i i i = A7 e, (ELAR i A\ 47 H3 4 15 Al ASCIL =745 DU 1 o 0 2 o HL A%
1SO-8859-1 Z et =K% -
BRI BN 25 | KR
PyObject *PyUnicode_RichCompare (PyObject *left, PyObject *right, int op)
Bl #agl M. BT RUE ABL XSS Unicode “FAFHR AT B HEBEIFR M AN .2 —
« NULL HI T 51K T REMIEL
o Py_True 8Py False [T {2 5¢ M LA IE L
e Py_NotImplemented TR A R INHIIE DL
W RERY) op {HAG Py_GT, Py_GE, Py_EQ, Py_NE, Py_LT, MPy_LE,
PyObject *PyUnicode_Format (PyObject *format, PyObject *args)
BEE: #e951 R . BT RUE ABL MR formar Rl args iR Bl —ASE A FATEE RS X% T format

)

$ args.

int PyUnicode_Contains (PyObject *unicode, PyObject *substr)
& TR ABL Kt substr 215 L5 unicode WA N IR 1] LA X A -
substr W/ i R — BT R Unicode “FAFHR . AR LA RS R IIR ] -1,

void PyUnicode_InternInPlace (PyObject **p_unicode)
& FFasE ABL JFHUPNTAE B E *p_unicode. ZSEMIE—A 5[] Python Unicode 45 58 X 42 1)
A E bt WRCAFFES *p_unicode MM FESFE, WIRFHR A *p_unicode (BRI
XPIHEAFER (A5 | 37— 48 100% BB E AR ER X G2 [ strong reference) , 75 MPRFERAE *p_unicode
AR IR -

(WU BAXBEREREZ T, (B3R IR B 5 H TC X0 . VR IR % AT

% R Z G FAE B AMNSI ], BRI A 2SR5 )
IR EAE A G R . TERAESSIRE, BRSO E A 255 H AL .
str M TRIYEGIRT N, W@, Pyunicode CheckExact (*p_unicode) WMUHEAH.
WREAHELE, B4 - G &AM R - ZSECR RS .
RN FAFER RN KRR . YRR B XTS5 545 | A Be MR 3R 5«

PyObject *PyUnicode_InternFromString (const char *str)
BREME: #FHg5| R . /& TFaE ABL PyUnicode_FromString () MlPyUnicode_InternInPlace () HY
e, HTHSHIR T
REl—ASF CHER7) 5IH, Bm—A 2N EBLATH Unicode 455, s—ANH A M FE
[ HIT B AL I A R A 52
Python W] DA B — A8 45 SR 51 M, 8@ L iR immortal 3§42, PAB 1k Ho g 7 B9 7R A
BRI 6T BB AR B S R [ E AT AR, Blanck B PR AR A, R R

FHPyUnicodeﬁFromString () %[]PyUnicodeﬁInternInPlace ()o

CPython SEBLAN Y : 1 BTy AN FBAL ) F4F 585 8N immortal X5
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8.3.4 AN
type PyTupleObject

XApyobject BN Python HIC4IM R .
PyTypeObject PyTuple_Type

B T HiE ABL pyTypeobject [SLBILF—4> Python JL4128%, iX 5 Python JZTHIY tuple JeA [
HIXF 4 o

int PyTuple_Check (PyObject *p)
WA p @A tuple XL ¥ tuple ZEHUT-IRALP S FIN R B B . MR BRI T.
int PyTuple_CheckExact (PyObject *p)
WA p @A tuple XFFAEAZE tuple LU F-2RAL SLFINR Bl FAE . BRBUR 22 AT .
PyObject *PyTuple_New (Py_ssize_t len)
Befa: #ag5l A, BT RUE ABL Rl KN len BFCAIN R, 8038 KW R o] nuLs %
H—H.
PyObject *PyTuple_Pack (Py_ssize_tn, ...)

BEE: #e9 5 R . BT ROE ABL Rl B n (P cAXT S, 805 R IR ] NULL Hf i E
—AFH . JTCAUERIIG N 1R Python XFGAYISSE n A~ C 4. PyTuple Pack(2, a, b) T
Py_Buildvalue (" (00)", a, b)o,

Py_ssize_t PyTuple_Size (PyObject *p)
BT Fasi ABL B — MR ITTA QAR FEEEITA AN, K, B -1 R4
S

Py_ssize_t PyTuple_GET_SIZE (PyObject *p)
FAUT PyTuple size (), (@ ANHFHRKI .

PyObject *PyTuple_GetItem (PyObject *p, Py_ssize_t pos)
B NG5 A & TRUE ABL R[] p firdg R e AT pos ALRIXIS . AR pos S B EL
HHTERE, WERE N % E—4 IndexError B .

BRI MTCH p EAR) (WAL UL & RAEAREA X p (951 I A2 T ) o BEHstrong

reference, & f§i]Py_NewRef (PyTuple_GetItem(...)) BiPySequence_GetItem() .
PyObject *PyTuple_GET_ITEM (PyObject *p, Py_ssize_t pos)
B EAGFIR . KT ryTuple Getitem(), (AARKGAEHSHL.
PyObject *PyTuple_GetSlice (PyObject *p, Py_ssize_t low, Py_ssize_t high)
AW #a931 R . BT EE ABL SR p BRI TCALN low A high Z [IHIVIF | st 2k WO
R [E] NULL HRE AR
XA T Python KK p[low:high) o AZFFMICHREIAITERT .
int PyTuple_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

& FHaE ABL A& p 8 R TCLLIY pos FLEARARIRS o B5I A R[] 05 HIR pos BRAL, W)
ﬁlﬁl -1, #mﬂjﬂﬁ\ IndexError ﬁi’%’o

O #ik
IR g “oil X o WGIH, FFEFRICH P CAEZE AL E R & H 5 .

void PyTuple_SET_ITEM (PyObject *p, Py_ssize_t pos, PyObject *0)
KT pyruple_secrtem(), EABATHUAGA, FHHMIZ RPN REGTE B CAH.
24 Python DA JHIABEAEL B A 7 = A4 PR 8 A U W 5 R AT
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O #ik

XANERES “GTB — 1o WBIH, HE, A5peyTuple_setItem() N, B REEFIME
I IS | s JCdL R T pos 457 B RATAR S | FH#RRED R -

int _PyTuple_Resize (PyObject **p, Py_ssize_t newsize)

ATPAI TR CALI R N newsize R TCALMH . A ICAL #A AR AR, B AU HE
XGACH A5, A NZEHE. R SIS R AT B3 1, A2 .
JTCATE R G Soe 2K B4/ EERERHSRIHCAI e —Focd, RemaR. M
R0 o B ARGE *o BISEHERE ST IR B Al EAI ). WREF T o ST
X, MIFARHY o RAE 8. M, Ak -1, K ~p BWE N NULL, JF5]K MemoryError B

SystemError,

8.3.5 FEHIFFFINZR

LA PO G2 % T namedtuple () B CXIR, BI—ANF41, Hopy s H WAl DA @ T . 224
AP H, VR Seb R A E B 4 A1 R

PyTypeObject *PyStructSequence_NewType (PyStructSequence_Desc *desc)

BEME: #He7IR . BT RUE ABL MU desc HBIEQIE— B S5 F A2 AL, R g AT
%fﬁﬁPyStructSequenceﬁNew () ﬁﬂ@éﬁ%%iﬂﬁ/ﬂiﬁﬂ o

RIGIF IR ] NULL HBCE AR
void PyStructSequence_InitType (PyTypeObject *type, PyStructSequence_Desc *desc)
M desc RABAIIRALEHE 751 2R AL type .
int PyStructSequence_InitType2 (PyTypeObject *type, PyStructSequence_Desc *desc)
KT pystructsequence InitType (), {EIIMIRIE o MR R E] -1 HFBLE— R
Added in version 3.4.
type PyStructSequence_Desc
B THRUE ABL (B3 AR ) . A8 BaIEMETH Y 7 R RMTfE A
const char *name
R R E AR S A EHES A UTE-8 4ifh. XA FRL A A4 .
const char *doc
6 W AR SO AT R R FE BB DA NuLL SRR 20
PyStructSequence_Field *£ields
fem A nuLL ZER BN TRE, ZBAHU S LR TR .
intn_in_sequence
Python by ] WL =B (AR JAETTd) .
type PyStructSequence_Field
B THUE ABL (B3 AAR) - SRS — 5B, T 4175 Al R,
B TR R BIER 2 Pyobject*, PyStructSequence_Desc [ffields BRI ZRD| P E THE
IR B 2 AT B
const char *name

?E{E‘J@fﬁ(ﬂ NULL %%%?tﬂiﬂﬁz$&§U%%, ﬁﬂ\jpystructSequencernnamedField )E“Jﬁé
ESENTIE O

const char *doc

FEOUR AP NULL R W
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const char *const PyStructSequence_UnnamedField
BT RUE ABL g 311 R, FEBARFIRER R AR 2R .
1 3.9 A S AR T XK char + B,

PyObject *PyStructSequence_New (PyTypeObject *type)

B #7095 A B TR ABL A type [P SEH i SEBI A ] Py st ruct Sequence_NewType ()
B,

IR ] NuL HRCE AN R
PyObject *PyStructSequence_GetItem (PyObject *p, Py_ssize_t pos)
BEME: AGF A T IE ABL IR p frdg e i) 45K 51 R LT pos AERYRTA .
24 Python DA JHIABEAEL B A BT = A4 PR 0 A U W R AT
PyObject *PyStructSequence_GET_ITEM (PyObject *p, Py_ssize_t pos)
BEME: A2 A . PyStructSequence GetItem() W4 .
TE 3.13 WA R AEAS T PRAERE SR Py St ruct Sequence_Get Item() B4 .

void PyStructSequence_SetItem (PyObject *p, Py_ssize_t pos, PyObject *0)

& T HaE ABL $458 75 p RG] pos b F Bk B MEH 0o SPyTuple sET 1TEM() —FfE, BN
A TR AR S,

24 Python DA iAE B T = B IPRHE S E R R W 5ok 0T

O #ik:
XA G TR o i— 5

void PyStructSequence_SET_ITEM (PyObject *p, Py_ssize_t *pos, PyObject *0)
PyStructSequence_SetItem() E’\J%U@ o

TE 313 fRAR KA MAEMR S Py St ruct Sequence_SetItem () A4 o

8.3.6 FIRIR
type PyListObject

XA C KM pyobject T IBUMFE—A> Python 51K 4
PyTypeObject PyList_Type

& T FaiE ABL XN @ T ryTypeobject B Python 31 FSETBYsLHl, fF Python JZ [ A1 2E 7
list s[al—/Xf5e.

int PyList_Check (PyObject *p)

WA p 2 —A> list XFZR B List KRB RASL I NGR M EAE . IR E0E 2 2 AT .
int PyList_CheckExact (PyObject *p)

QR p 2 —> list RFGAEANZ List SR FIE B SL IR B FUE . R R @ 2 A T
PyObject *PyList_New (Py_ssize_t len)

Bl #agilA. BT RUE ABL BRI —ANK SR len BHTHIZE, RN R ] nULL,

O #ik

X len KT ZBHF, BB B R G 10) 2% B R 9518 NuLL. [ IGARAS 0 4l 52 APT bR 4L
lpySequence_SetItem () BUEAEM fPyList_SetItem() B PyList_SET _ITEM() ¥§PrE%H
BRSNS 2 Hi R A 4 Z @5 45 Python fURS . DAT APIAEZ SR 5E£W IRk 2 Ik 2 %4

APIL: PyList_SetItem() MPyList_SET ITEM(),
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Py_ssize_t PyList_Size (PyObject *list)

& T HE ABL G [0 list PHIFXTRICSE . XS TAETIFRXT R Len (1ist) .
Py_ssize_t PyList_GET_SIZE (PyObject *list)

BT pryList_size (), {HRRNHHE AL
PyObject *PyList_GetItemRef (PyObject *list, Py_ssize_t index)

B Fe93IR . BT RE ABL B 3.13 gz, & list Fr4g a5 £ index (L& PRI S . L
BEWAUNIEREG A LFREMFNERRE R IZRG] . QIR index #BHER (<0 or >=len(list)), M|

]\f}:lﬁ] NULL #&ﬁ IndexError ﬁ‘-f%é o
Added in version 3.13.
PyObject *PyList_GetItem (PyObject *list, Py_ssize_t index)

BEME: AR . BT e ABL 22 Fryrist_GetTtemRef (), {HIR[Bl—A borrowed reference
M A2 strong reference,

PyObject *PyList_GET_ITEM (PyObject *list, Py_ssize t 1)
BEME: AR KT ryrisc Getrrem (), (HEANHHE R .
int PyList_SetItem (PyObject *list, Py_ssize_t index, PyObject *item)

B THE ABL X551 R PRGN index WIRBN item. JIIHFIRIE] 00 QIR index i H 5 R R ] -1

%‘&ﬁ:ﬁ IndexError F‘rﬁ'o

O #ik
BLRREL S “MiiiE” — AR item B)5 I EF—MFIR P 20 E ERCAKERGIH

void PyList_SET_ITEM (PyObject *list, Py_ssize_t i, PyObject *0)

A RIE N B B A Py List_SetTtem () o XM H RGN TR F T Z BIA WA AL BV TIH
Feo

24 Python DA Wi EL B T = H 8 RTS8 E AR R i 5 ok AT

O #ik

ZRe kT — A item B H, B5Pyrist_setTtem() AEMIEE T2 FE FTXHTAA 4
Wk ES 1T A st 190 8 1 HOFE T3 PR R

int PyList_Insert (PyObject *list, Py_ssize_t index, PyObject *item)

B FHE ABL B H item i ARFNFE list Z51°5 index Z HIRIHALE .. WRBINRERE 05 A0,
IJJWJJBIE] -1 #ﬁﬁ*/l\ﬁif%éo *H“:‘ﬂ: list.insert (index, item),

int PyList_Append (PyObject *list, PyObject *item)
& THaE ABL FEXT4E item PINENF 3 list WA . WUERBLERFRIE] 05 AR NR ] -1 FFik
ﬁ—‘/l\j?‘ﬁo *Hﬂ:‘ﬂ: list.append(item),

PyObject *PyList_GetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high)
B #eg51 A BT EE ABL R XIRYNR, W list R AT low Fl high Z08 X4
AR NER ] NuLn R FH . M2 T list [low:highl . ACFRRMIIRKEHITERY].

int PyList_SetSlice (PyObject *list, Py_ssize_t low, Py_ssize_t high, PyObject *itemlist)

J& T asE ABL B list 2490 low 5 high 22 [A){ ] %R itemlist 1N ZY . FH24T 1ist [low:high] =
itemlist, itemlist \fPASH NULL, FRMR(EN—N=5508% (MBRDIA ) BRI o, MR [H
~1o EHARZRMIIRKREHITET].
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int PyList_Extend (PyObject *list, PyObject *iterable)
i [ iterable ({) N2 & list 1% 5 PyList_SetSlice (list, PY_SSIZE_T_MAX, PY_SSIZE_T_ MAX,
iterable) *Hlﬁ‘lﬁ?'ﬁ list.extend (iterable) ﬂ list += iterable %’@ﬂ}{o

AR list Aj2 1ist MRS5S R E -1, SERE 0,
Added in version 3.13.
int PyList_Clear (PyObject *list)
M list A 4 H. X5 pyList_SetSlice(list, 0, PY_SSIZE_T_MAX, NULL) M[EFH 5
list.clear() 8{ del list[:] K.
AR list Aj 1ist MRS5S wHRE -1, S RE 0,
Added in version 3.13.
int PyList_Sort (PyObject *list)
& T RAE ABL X list Tty 4% H B0 T JEHLHER « B IHR [B] 0, J MR aR [A] ~1 03X SE4 T 1ist.sort () o

int PyList_Reverse (PyObject *list)

B THEE ABL X list Wil 2% H UEAT SR RO, . BB INF A ] o, R AR ] —1. 5XEFH T List.

reverse (),
PyObject *PyList_AsTuple (PyObject *list)
B #Hag 7l R, & TROE ABL BBl CHRN R, Koy b N S0 T

tuple (list),

8.4 FAMR
8.4.1 FHIUR

type PyDictObject
XA~pyobject HFREFE—4> Python FHXIR .
PyTypeObject PyDict_Type

J& F 1€ ABL Python P AL IR NPy Typeobject HYSEHI. %5 Python R dict S AH[H MY
xR

int PyDict_Check (PyObject *p)
MR p @A~ dict XRECE dict ZEAY0) 2R SRR R EAE . R AR 2 AT
int PyDict_CheckExact (PyObject *p)
WA p 22— dict RAZAEAZ dict A4 72 R L) kR o] B . e Rl E 2 2 AT
PyObject *PyDict_New ()
BwEME: #Heg7l A . BT RUE ABL IR —Hi a8, RGN & W NuLL.
PyObject *PyDictProxy_New (PyObject *mapping)
B #agql M. & THiE ABL iR[H] types.MappingProxyType X4, T uklHdT HE4TH
MRS . 3T TR B AT 118 SR Bh A SR A
void PyDict_Clear (PyObject *p)
& T e ABL B2 BUA M A S (EDN
int PyDict_Contains (PyObject *p, PyObject *key)

B T HEE ABL BZE key R ETET ML p o AR key PP _E p BKE—T00, WR[E] 1, A0R[E 0
o &[] -1 FOREE . X4F[ T Python kK key in p .

int PyDict_ContainsString (PyObject *p, const char *key)

X 5pypict_contains () fF, 1B key #§$8E H—" const char* UTF-8 4l ires, MAE
PyObject*,

Added in version 3.13.
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PyObject *PyDict_Copy (PyObject *p)
B #eg a7l A BT RUE ABL RIS p A0 5 R SRR 8
int PyDict_SetItem (PyObject *p, PyObject *key, PyObject *val)

B THaE ABL i ] key {E N8 XF val 46 A FHL p. key 2070 Fyhashable; WA Z, WG] K&
TypeError. MINHFRME 0, KRIGHFRE] -1, BERREL R & X val 951 1

int PyDict_SetItemString (PyObject *p, const char *key, PyObject *val)

J& T Fa5E ABL X 5pypict_setitem() 6, 1H key #5358 5E N const char* UTF-8 bl {1 rHs,
MAE Pyobject*,

int PyDict_DelItem (PyObject *p, PyObject *key)

J& T Fa5E ABL RSlgpdl p ik key 1945 H o key Whilli2hashable; WA, W5 % TypeError,
MR FIAVEH key, WET| K KeyError. JRINHHRE 0 B MR A -1,

int PyDict_DelItemString (PyObject *p, const char *key)

& FHaE ABL X 5pypict pelrtem() MF, {H key $4§EH const char* UTF-8 Jufilh 5155,
TAE Pyobject*,
int PyDict_GetItemRef (PyObject *p, PyObject *key, PyObject **result)
B FAEE ABL B 3.13 pie. R Bl—ASHET 48 1) 7 3 p TR RLEE key BIRS G fstrong reference:
o QERAFAEIRBE, WRE Hresult BEH— B HIHE IR AE R strong reference FFi& W] 1.
o QSRAAEAEZHE, WIRE *result ¥k nuLL FFIR M 0.,
o RAEERRIY, RF5A R EIRRE -1,
Added in version 3.13.
HiES I Pyobject_GetTtem() Hl.

PyObject *PyDict_GetItem (PyObject *p, PyObject *key)

B FAagFIR . BT RGE ABL R — AN G FHL p Aot R key X borrowed reference.
UISRATFAE R key MR 0] nULL H R AR E R .

O #ik
FEFH _hash__ 0 M _ea 0 J5 ¥R MK AN 5O R B0 B 20N, B WK

FPyDict_GetItemWithError () [_Z_lﬁ(o

TE 3.10 A S A= AR T FEANORIFGIL (15 DL T I8 i APT R R oy st S Rl T e i/r . BEE N g fo
o

PyObject *PyDict_GetItemWithError (PyObject *p, PyObject *key)
BEME: NG9 FI A . & THRUE ABL PyDict_GetTtem() AR, EARGEMURN . 2570 K ER
iz Bl vurn JF HACE AR WEREAEAE R ] noLt IF HAAZ IR E 579

PyObject *PyDict_GetItemString (PyObject *p, const char *key)

BEME: AT . BT RE ABL X 5pPypict_GetTtem() —Ff, {H key 21—~ const char*
UTF-8 gt F iy R E R, MAE Pyobject*,

O #ik

AP _hash__ () M _ea () JFIRIEEALEQIB IR str XG0 E) A AL i 7 7R 45 B
%’\lﬂ%o @i}zﬁiﬁﬁ PyDict_GetItemWithError () @é&ﬁﬁﬁ%% Q aE{/\JPyUni code_FromString ()
key.
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int PyDict_GetItemStringRef (PyObject *p, const char *key, PyObject **result)
J& T FasE ABL § 3.13 jrA2. X 5pypict_GetItemRer () L), {H key J2PA—> const char* UTF-8
)T ERIER AR ERY, AR Pyobject*,
Added in version 3.13.

PyObject *PyDict_SetDefault (PyObject *p, PyObject *key, PyObject *defaultobj)

BEME: Ay FI A . XPR Python 2T dict . setdefault () —H#F. WA key /77E, BIR[EITE
T p WX E . WEREATAAE, B HAE defaultobj —4f AFF IR 8] defaultobj o XA pREH
T key PIVE A pREL—IK, TS RAEE AR AR 51 E .

Added in version 3.4.

int PyDict_SetDefaultRef (PyObject *p, PyObject *key, PyObject *default_value, PyObject **result)

AR key TEFHL p H W AAELE WA IZSBEFNE default_value i A B ZF A . WA result N>k NULL,
B Y IZ B ATFAER RS *result ¥ R $8 1] default_value [fstrong reference, {4 key CIFEAE T2 F ML
PR BN EA . AR B O A I HAR TG A default_value WHR[E] 1, 5% & QAR ANAIZ 8RN
FEAEI HE @A default_value W[R0S PFTRIGHS, KFaRE] -1, WE—NRE, HHF rresult
%A NULL,

VI WSRARTE VR L B BRI R A 8 1) default_value (R5|H, AB2TETIREIZ G, R
FiA 1510 default_value F1 *result (ISR EA N NULL) BRG] o P& W] RESE 1) ] — DX AEBUH
DU RRFREA IS ) B B L

Added in version 3.13.
int PyDict_Pop (PyObject *p, PyObject *key, PyObject **result)

ML p HRE IR key I ERRIR IR BRI . HBATFAERI A S5 K KeyError,
o QSRSEAFAE, WITE result AN NULL IPRF *result BN —ANBHISE RBREERMERIG N, FFRIE 1.
o URANTEAEZSE, WIAE result 5K NULL PR *result % NULL, FFiR[E] 0,
o RABEIRIG, RF51 KRR -1,

RXEMT dict.pop (), HIFABAEH HAEAFAER A5 K ReyError,

Added in version 3.13.

int PyDict_PopString (PyObject *p, const char *key, PyObject **result)

KU TFpypict_rop (), {H key JgPA—A> const char* UTF-8 i iy 5 1 ep LA ER), A2
PyObject*,

Added in version 3.13.
PyObject *pyDict_Items (PyObject *p)

Bl #Hagil . BT RUE ABL IR Bl — MU A BT I Py Listobject
PyObject *PyDict_Keys (PyObject *p)

Bl #agilA. BT RUE ABL REl— MU AP A (keys) ypyListobject.,
PyObject *PyDict_Values (PyObject *p)

BEME: #eg 7R BT EUE ABL R A5 S A (R (values) i pyListobject.
Py_ssize_t PyDict_Size (PyObject *p)

B T AUE ABL R IFHLAP I AL, S0 T8 p (] 1en () o
int PyDict_Next (PyObject *p, Py_ssize_t *ppos, PyObject **pkey, PyObject **pvalue)

B TRUE ABL AT L p B AN . A2 — ORI SR BOT 0k AN Z /T, 1 ppos TS| 1
Wpy_ssize_t WFRAIIAMER 05 I BRECRE R 3 S A O A BBV AR [ LA, — LA SR{ELXS R
Mt se e MR BHERAE . TEZ: pkey Fll pvalue 5 244510 Pyobject* AhE, EATTRF 2 368 A A4S
HKITE, BE AT LASY NoLs. B AR B AT | RS R E R . ppos EIE IR Y B -
EMERR NI IE P, b TR, HIme AL,

fian:
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-

PyObject *key, *value;
Py_ssize_t pos = 0;

while (PyDict_Next (self->dict, &pos, &key, &value)) {
/¢ B E RN E. ..

oo
U p AN AZAEN Dy ) A AR . AR DT, ORI E R A, EAUR T E AR
KA. BIn:

PyObject *key, *value;
Py_ssize_t pos = 0;

L

-

while (PyDict_Next (self->dict, &pos, &key, &value)) {
long i = PyLong_AsLong(value);
if (1 == -1 && PyErr_Occurred()) {
return -1;
b
PyObject *o = PyLong_FromLong (i + 1);
if (o == NULL)
return -1;
if (PyDict_SetItem(self->dict, key, o) < 0) {
Py_DECREF (o) ;
return -1;
}
Py_DECREF (0) ;

}

W B AN P e b AR RERTAREKBE LMW KA DML

JPy_BEGIN_CRITICAIL_SECTION FEEAFMETEIEE:

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)
BB FHE ABL XFBUFTXT G b AT, KRR NS F M a. b AT DA — A, BUL AT S
FspyMapping Keys () fllPyObject_GetItem() BIXIGE. IR override EAE, WHANRALE b 35|
FATFTE BN @ H AR AR B SRR R e, 75 IAIERAE @ mh 8 A ] A e DU L2 8 T B %
MBI B 0 B T | A SR A -1,

int PyDict_Update (PyObject *a, PyObject *b)
& FHaE ABL %5 C Wi pyDict_Merge (a, b, 1) —FE, WZF Python 1} a.update (b) ,
ZHHET PyDict_Update () RS —ANSHA "keys” JEMERA 2 (0B 25 AN B 751 245
HINIRIA] 0 B 25| K i R ] ~1.

int PyDict_MergeFromSeq2 (PyObject *a, PyObject *seq2, int override)
B THUE ABL ¥ seq2 BN BERT B G H BT I . seq2 WAUR A KB 2 1Y HIVEREAEN 1Y
TCRIYTIERXS G . MAFAEE I BN, AR override BRI i Jo th A HEE S . 24 EZhIp iR [a] o
BE 45 K INR A 1. SEHr) Python fURS GRIFMERRSM) -

def PyDict_MergeFromSeqg2 (a, seqg2, override):
for key, value in seqg2:
if override or key not in a:
alkey] = value

int PyDict_AddWatcher (PyDict WatchCallback callback)

TEF M M callback AN watcher, 3z [RME AR SR BEEL id, 1EMIFRIEH pypice_watch ()
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FIRHEERE . IR BT IR (L andefs 29589 P H watcher ID) , 3R [H] -1 - Hi& & 4
Added in version 3.12.

int PyDict_ClearWatcher (int watcher_id)
VEZWZ BN PyDict_addwatcher () IR [B| ] watcher_id IiARiR17 watcher, F{IHEFIR[E] 0, Hi4kHT
(51 4an24 45 78 1 watcher_id AAEHEN) & H] -1,
Added in version 3.12.

int PyDict_Watch (int watcher_id, PyObject *dict)
Y dict ARCHE B . HPyDict_Addwatcher () $2AL watcher_id %o} 5 B B VEFAE dict #5186
SR A o BB ] o, ST IR ] -1,
Added in version 3.12.

int PyDict_Unwatch (int watcher_id, PyObject *dict)
P dict AR AR . B PyDict_Addwatcher () 124 watcher_id % . 1) R JETE dict #15
RS A TR o R IAE I BT A LA P e . BB ] o, HR ARk ]
-1,
Added in version 3.12.

type PyDict_WatchEvent
i DA AT B8 0 <7 Sh 8 00 2% 2504 40 B % #c %% PyDict_EVENT_ADDED, PyDict_EVENT_MODIFIED,
PyDict_EVENT_DELETED, PyDict_EVENT_CLONED, PyDict_EVENT_CLEARED E\Z
PyDict_EVENT_DEALLOCATED,

Added in version 3.12.

typedef int (*PyDict_WatchCallback)(PyDict_WatchEvent event, PyObject *dict, PyObject *key, PyObject
*new_value)

B AL L R AR 2R A
N event J& PyDict_EVENT_CLEARED BY, PyDict_EVENT_DEALLOCATED, M| key Fl new_value F¥s

N NULL. A% event 2 PyDict_EVENT_ADDED B{ PyDict_EVENT_MODIFIED, M| new_value f§ )y key
HHTE. U5k event & PyDict EVENT_DELETED, WI¥FM ML R key T new_value ¥4 NULL,
PyDict_EVENT_CLONED £X7E 7 —AFHAH B Z B N2 1 dict W4 . AARIELERIERI R, %
WA SR A ERY) PyDict_EVENT_ADDED ZH{4; & & H BA/> PyDict_EVENT_CLONED,
1M key K5 A7

ZEJE AT AR B AR BBAE O dicrs A5 W) s P= AR ORI S, 4G ToRRIBIH . 15 A B % B
fili & Python (IS AT, P E T REF = A& Bk dict BFfHHT 2 .

15 event J2 pyDict EVENT DEALLOCATED, JIFEJEIA sz — -t EIAFESHO S 0 573 A
AR I PH I AR SO R . 24 B AR 0 52 DA T BB, AT A0l 24 o) 8 s 1 M A5 o
FRRBER I o

[l 2 FE LB X dicr WIEESE B FIAT, IXAEFE L Z TR dict IRAS ] ARG 2
WmRZEWEKET —NRE, WE LSRN -1 35 ERFERNASTS LS
FPyErr writeUnraisable () TTEI] .':Ijﬂéo EE{@’T%RTEW%E@ 0o

EHEA BB REC A3 T WA 5 . FEREOLR, IR 43R 1] 0 HEAT AR R ) 57
o X EREIZ B ] REAS 2 Ui AT At AT 5 B S 19 APT [RAE B BRI S R E IR, I
TEIR 2 HRIE E

Added in version 3.12.

8.4.2 FEWMR

X—T TR T EE X set I frozenset XFRAY It APL. LA R AE T 1H 21 H 1) ) 8 fix 4 2 1
a2 i (B ¥EPyobject_callMethod (), PyObject_RichCompareBool (), PyObject_Hash (),
PyObject_Repr (), PyObject_IsTrue(), PyObject_Print () [)/{ ﬂPyObjecthetIter () ﬁ %‘ {Hﬂ
% ﬁ( ? TJJ\ D\( (@, TﬁPyNumber_And (), PyNumber_Subtract (), PyNumber_Or (), PyNumber_Xor(),
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PyNumber_InPlaceAnd(), PyNumber_InPlaceSubtract (), PyNumber_InPlaceOr () [)j\
N pPyNumber_InPlaceXor()).

type PySetObject
XA~pyobject BT B T RIRFF set Hl frozenset MR NTREIE. BIMUT Pypictobject
OB o 0 AN AN = 7 SN S b S - 0 (ﬁﬁjﬁéﬂﬂ’ﬁ?ﬁ%‘ﬁf) TR T SRR R
SRV RFHE 0] R W] AE IO N AR (IR RIE ) o AR 7 BOR N A
I H AT REA AU . A 17 AR . 248 id £ 5 A SO API %ﬁﬁ?ﬁ‘ﬁﬁﬂiﬁﬂﬁﬂ% NG AL (A o
L
PyTypeObject PySet_Type
2 FFE ABL iXj@—pyTypeobject SLfl, N Python set Z5HY,
PyTypeObject PyFrozenSet_Type
J& T FaE ABL X 2—A PyTypeobject S, FI/R Python frozenset J5H,
FHN ALK A 708 T 48 4R L Python X R0 Fe 4. ZE I, 33X U A 35 bR At ik A
Python %% .

int PySet_Check (PyObject *p)
WER pJg—A> set MREFZH TRAPSLGINER B R AU 2 2 BT
int PyFrozenSet_Check (PyObject *p)
R p jg—A> frozenset MR B & H T IAM LB M EE. HREUE & ST .
int PyAnySet_Check (PyObject *p)
WK p @—1 set WH . frozenset XREGFHZH T IAAY LI MR I FLH. MR EUEE 2 D
AR
int PySet_CheckExact (PyObject *p)
MR p g —A set MGEARZH TRASLHINLR B . R AU 2 2 BT
Added in version 3.10.

int PyAnySet_CheckExact (PyObject *p)
W p Z—A> set B frozenset WREANRH FRAWLHINR T FE. HRESE 2T
int PyFrozenSet_CheckExact (PyObject *p)
W p @& frozenset XMGAEAZH T RBI)SLGINLR M B E . BEREUR 2 2 AT
PyObject *PySet_New (PyObject *iterable)
BEME: #a43 A . BT HaE ABL IR B— N set, HA S iterable TR B %4 . iterable W]
PA NULL R — SR A %/“ TR TR SR, RN [B] NuLL. B2 iterable SR
AR AR RIMG K TypeError. iZ*@iﬁ%%tEiﬁﬂ%?%ﬂ%ﬁ‘ (c=set (s)).
PyObject *PyFrozenSet_New (PyObject *iterable)

BwEME: a9 il A. B THE ABL Rl AN frozenset, H AL E iterable It iR 8] ) X 52 .
iterable W] DAK NULL R B @ — NSRS E A . R RS &G, RIEHR ] nuLL,
SR iterable 2B PR ERXF L NG| % TypeError,

YR ZSE M T set B frozenset MSEBIERH TR LA

Py_ssize_t PySet_Size (PyObject *anyset)
B FHaE ABL R[] set B frozenset XRAJKE. 5T len(anyset). IR anyset Rg set,
frozenset ﬂﬂ?;@ﬂﬂ@ifﬁL }”JJ’%‘EJIZQ SystemError,

Py_ssize_t PySet_GET_SIZE (PyObject *anyset)
TN Pyset_size (), AHFERERIGI .

int PySet_Contains (PyObject *anyset, PyObject *key)
B T ARE ABL QSRR BN WR M 1, SRR AR B WR M o, An AR B AR IGR [ -1, 5 Python
__contains__ () FEEARFE, ZEBAX HIRFA AT EAESHATCNIGRREE G W key 2
Kﬂ”ﬁﬁﬁ%ﬂﬂ%%‘lii TypeError. UM anyset & set, frozenset B H BRI SLHIN] 5] &

SystemError,
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int PySet_Add (PyObject *set, PyObject *key)
B THE ABL RN key B —A> set SEfil. AT frozenset SLfl (HpyTuple setrtem() )
FALZ A2 e WP K R RS S A TE A HAB RS 2 AT BB iE) o BTk [A]
0 TR IR Ml -1, QIR key R ARFIREA X RN 5| K TypeError. QEREAIGK MM L5] %
MemoryError, ﬁﬂ% set Z:% set ﬁﬁ;?é’@ﬂé’ﬂiﬁﬂmu%%lﬁ SystemError,
FAREGE T set sl HTRALH], EAVHT frozenset s ZHIW A,
int PySet_Discard (PyObject *set, PyObject *key)

& FRUE ABL MR R MERR N 1, QioRIRE] (JoEAE) WHRE o, 4058 2 4 5 iR [l
1o TR FENBANST| KX KeyError, QIH key AT ST X RN &5 & TypeError. 5 Python
discard () SRR, AEBCR 2 B T AT 056 & P B RS 2. IR ser A f
set BHFRIYLHIN 5] % systemError,

PyObject *PySet_Pop (PyObject *set)

BEME: #FHe3R . & T E ABL 1R[] ser FAEEXT R GI I, TEM set HREIGIZAT S . KK
BfaR 8] NULL. WISRE G NN 5] K KeyError, IR ser N set s H R SLHI N & 5] &

SystemError,
int PySet_Clear ( PyObjec'r *set)

& THE ABL =AM ITAICRIES . B RIE 0. Q1R ser g set B T AU 5L Fr U
;UZIE] -1 #@[7/{ SystemError

8.5 Function Y}&k

8.5.1 Function %%
H—LEFEE T Python pRELH KL

type PyFunctionObject
TR C SR i
PyTypeObject PyFunction_Type

ﬁzgg/l\PyTypeObject e 7~ Python pRELZEE . B AEN types.FunctionType [n] Python £2
SRAUN

int PyFunction_Check (PyObject *0)

ﬂn%0m~/\®’§&ﬁ%(§§ﬁéj\wﬂunctmn Type) WHER B EAH . &SR NULL, IR U
ST

PyObject *PyFunction_New (P)*Object *code, PyObject *globals)

B #ag5I . RESEXTR code KIRMIHTRENI R . globals Wb ld—A7 4, ZR&HH]
LAV M) 42 R g

BRELY jﬁél%ﬁ%?ﬁl% FrRie AR R 5 P . module  SEM globals HHEHU . 2%k defaults,
annotations A closure #¥%°5 NULL, __ qualname__ % N S5CIENT R co_qualname FECAH IR HY
fH.

PyObject *PyFunction_NewWithQualName (PyObject *code, PyObject *globals, PyObject *qualname)

B #a9 7R, Fpyrunction New (), HIERIFIRE KB RI _qualname_ JBIHE.
qualname [ 24 j&—> unicode X R u}y NULL; HI04 NULL, W) __qualname_ JEPESHICASITY
STE ) co_qualname FE3HH [ HI{E.

Added in version 3.3.
PyObject *PyFunction_GetCode PyObject *op)
BEME: AT RS BT SR op KEKHY A4 .

PyObject *PyFunction_GetGlobals (PyObject *op)

BEME: EARFIR . RIS EETS *op* M RIBEAY 4 R
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PyObject *PyFunction_GetModule (PyObject *op)

BEME: AT . ] BB S op H) __module_ JEMLRIEl—Aborrowed reference, Z{ERT AN
NULL,

A EBRA TR 74 8, (HAT AT Python ARSI ALAM HALXF 4 .
PyObject *PyFunction_GetDefaults (PyObject *op)
BEME: HEANGFIR . REKEON S op FIZEERIME. XA LA — S Hotd sl nuLs.
int PyFunction_SetDefaults (PyObject *op, PyObject *defaults)
KRBT G op WESEERIMEA. defaults /4 Py_None B—I04.
KIGIFT % systemError FHEI RN -1 .
void PyFunction_SetVectorcall (PyFunctionObject *func, vectorcallfunc vectorcall)
B E BB S func 1Y vectorcall FEz .
ek [T APT Y R AER B ARME T (BRIA) vectorcall BTN !
Added in version 3.12.
PyObject *PyFunction_GetClosure (PyObject *op)
B AANGFIR . IRIE R A G op (I X R PASE NULL B cell XFRATTA
int PyFunction_SetClosure (PyObject *op, PyObject *closure)
BCE IR PR EON G op . closure WhZ5iH Py _None BY, cell XF 4 T4 .
RIGIG] % systemError FpHEFFRM] -1 .
PyObject *PyFunction_GetAnnotations (PyObject *op)
BEME: HENGFIR . REIKEON S op BIFRE . X AT PAJe— A AR NuLL,
int PyFunction_SetAnnotations (PyObject *op, PyObject *annotations)
BEE PREON S op AR . annotations 7N —A~F 418 Py_None,
RIGEFS | % systemError S HfiRE -1 o
int PyFunction_AddWatcher (PyFunction_WatchCallback callback)
M callback 15424 Hi il ReRs O R B AR o 2R [l — W9 fL 4 pyFunction_Clearwatcher () [
ID. QIR EATG (Hanks 2 ry] s D), WERE -1 HEE - R2HE.
Added in version 3.12.

int PyFunction_ClearWatcher (int watcher_id)

oA M OH R OB 2% £ Z B M Clear watcher identified by previously returned from
PyFunction_Addwatcher () iR |8l 1t watcher_id Ff %738 ) 5 L 2%, s HiR 8] o, B(FH H
FEIE (Hean4 25 %€ 19 watcher_id AGEAM) & IE] -1 I EE 5.

Added in version 3.12.

type PyFunction_WatchEvent

DA W ORE AY BB KL MG WL A% F MR A MU M % - PyFunction EVENT_CREATE
- PyFunction EVENT_DESTROY - PyFunction EVENT_MODTFY_CODE -
PyFunction_ EVENT_MODTFY_DEFAULTS - PyFunction EVENT_MODIFY_KWDEFAULTS

Added in version 3.12.

typedef int (*PyFunction_WatchCallback)(PyFunction_WatchEvent event, PyFunctionObject *func, PyObject
*new_value)

PRI LS 1] e ) 262

N5 event Ay PyFunction_EVENT_CREATE B PyFunction_EVENT_DESTROY M| new_value 55 NULL,

TEHAMAE LT, new_value X 9 W48 2 0 J@ P54 — 5 W ZARAFAE fune F BT EL Y borrowed

reference.,

I AT ARG AL (ERNBEAZ PR funcs SRR T BERAT AT BURIB R0, L8 JolRis I .
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A event /& PyFunction EVENT_CREATE, NNHZEIJHESLE func 58 A Gt KA .
MEOLT , R ERSTEXS fune HEATE M BT AR, XAV DG E func Z HIRPIRAS . W
1] BE R B S A AR E T At . FERUIE L RS K AT A S0 . B SRR AN [H] i e A ke
FE X 25 A AR BB A TI AT AR, (H2 B A SR PHE T TIF) Python fRA51)1E X,

UL event J& PyFunction EVENT_DESTROY, WIFE I Es2— A RIRFES S8 eR £ 5 | R =
act ,& HPEL I EFLAE AR R . 24 AR A0 52 DA PR B ST, A 24 s 2 it 1) M A2 T -
R H] -

WA ZEHEET N5, WELHRE -1 S EFMERASTT] L5
WM PyErr writeUnraisable () TTEI]'L'H%O Eﬁ{@’%ﬁ??)ﬁlﬂ:‘lﬁ@ 0o

TEVEA RN AT REC 2 T M AR ERAY 5 . FEBUIOUT , [N 243 (0] 0 F5 AR BEE [l R 57
o X R I T BEN 2 AR AT A R BB R R R APL (RAFE e R R AR, I
TER 8] Z BRI E .

Added in version 3.12.

8.5.2 SLBIFHEHR
KB IE R Pycrunce ion RIS, WRRFPycrunction ARG ERIF L. EHBULT ARTHI I

PyMethod_New (func, NULL, class).
PyTypeObject PyInstanceMethod_Type

XA Py Typeobject SGIAFR Python SLBiI VA AL, "EFFAX] Python FfF AT
int PyInstanceMethod_Check (PyObject *0)

IR 0 J2— AN BT HEXT B GRBKy Py Tnstancener hod_Type) MM EE. HZWAUR K NuLL.
MR B2 AT «

PyObject *PyInstanceMethod_New (PyObject *func)

BEME: #a95 R . REl—ASERISEGITER G, fune BOMAEREATTAN R o func $EAESLHITTIA
BRI R R IR
PyObject *PyInstanceMethod_Function (PyObject *im)
B EANGFIR . RIEREN BT im BB R
PyObject *PyInstanceMethod_GET_FUNCTION (PyObject *im)
BEME: EANTA . EMASH PyInstanceMethod Function (), WEZ T EEIRAG,

8.5.3 HiEMR
TR ERRES R . IS RSWIER — DN A RSB, RIEITE (e —1Km
i) AT
PyTypeObject PyMethod_Type
XApyTypeobject SBIFK Python J7IARA ., BN types.MethodType [4] Python FEfF AT
int PyMethod_Check (PyObject *0)
W 0 B—DIENG GRBENPyMethod Type) MIREIEAE. JESWUHUR N NULL, IRELEZ S
AT -
PyObject *PyMethod_New (PyObject *func, PyObject *self)

BEME: #a931 A . R AT EXS G, fune NORATEEATVH RIS, self A%y v 46 5E i 5L
Bllo FETTIRR IS funce FAE R AR o self 425N NULL,

PyObject *PyMethod_Function (PyObject ¥meth)
BEME: NG FI A IR EIRERE 5k meth W RREON R
PyObject *PyMethod_GET_FUNCTION (PyObject *meth)
BEME: HENGFIR . RIRAM PyMethod _Function (), WEE T RN .
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PyObject *PyMethod_Self (PyObject *meth)
BEME: NG F A IR RIRET7 IR meth (5251 .
PyObject *PyMethod_GET_SELF (PyObject *meth)
BEME: AT A RIRAH pyMethod self (), BEER T RGN .

8.5.4 Cell 3%

“Cell” YR M T ZMEREG R TR AR AR, —4> “Cell” XN TAH#ZH

TSI 5 T FEL Y ek A S e M SR 14 Jo P A B A 35 ) o o R A B e SN i) “Cell” 51 . 3
FHAAEIT, FFEE “Cell” APl & AME I A FITAR X R AL o X PO “Cell” XGAYIERIKALH S
TR A DI AR 2 B AR R X LN 7T “Cell” X RAEH AT AT REA AT H

type PyCellObject
AT Cell MR C Zithik.
PyTypeObject PyCell_Type
5 Cell RZXF AR 4.
int PyCell_Check (PyObject *ob)
MR ob j2—A> cell W RNR A EAE; ob A K NULL. BEERELEE 2 N ET .
PyObject *PyCell_New (PyObject *ob)
REME: #eg7l A . BIEIFR I — NI EAE ob BHT cell XIR . JEZF Ay NULL,
PyObject *PyCell_Get (PyObject *cell)
BEME: #agi R . R[E cell W5 cell FINZS, TTLASH NULL. N5 cell Ait—A> cell X4, 3R [H]
NULL H 3R E— N
PyObject *PyCell_GET (PyObject *cell)

BEME: ARG A . R cell XF4 cell NZY, (H@2 AR cell j& 45 9E NnuLL 3 HoA—> cell X
%,

int PyCell_Set (PyObject *cell, PyObject *value)

Ff cell X4 cell FINZSREN value . SXFFREHATATRZ cell XF 5 247G . value 7] PAA NULL.
cell WA H NULL,

MR, R 0o AR cell AgE—A> cell X5, MIBE—RHE IRl -1,

void PyCell_SET (PyObject *cell, PyObject *value)

P cell X4 cell [FUEBEA value, ANTHEESIRITEL, HHASHHITRI AR IEL 455 cell W75 R3E
NULL Ff H —A> cell Xf42.

8.5.5 EBXR
A xF5 2 CPython SLHLAYARZERANTT . AR —Te i R IP & 2 s B T AT AU .
type PyCodeObject
FITHERICRD AT BRI C G540 . E A BERT AN Bk
PyTypeObject PyCode_Type
X—AMEE Python fURSXI G Py Typeob ject S,
int PyCode_Check (PyObject *co)
W2 co Z—A> IERFGIR B FLE . M pR R e 2 AT .
Py_ssize_t PyCode_GetNumFree (PyCodeObject *co)

REARXG A (He) &F .
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int PyUnstable_Code_GetFirstFree (PyCodeObject *co)

X2 RAEE APL, ERFER ZATR AL & k3 .

REAREXR P (He) ©F MAE,

TE 3.13 JRAS R AEAS T VE N T A2€ C APL F)—#43 B PyCode_GetFirstFree MK, IHAE
BeFr RS U B BRF AR T

PyCodeObject *PyUnstable_Code_New (int argcount, int kwonlyargcount, int nlocals, int stacksize, int flags,
PyObject *code, PyObject *consts, PyObject *names, PyObject
*varnames, PyObject *freevars, PyObject *cellvars, PyObject *filename,
PyObject *name, PyObject *qualname, int firstlineno, PyObject
*linetable, PyObject *exceptiontable)

(i )
XE 8T APL, ERFER ET R PA L E SR AR

R E—ASE R AR SR . APRARTREE— D S A X GR AN, W pycode_NewEmpty () .

WP R A LA, AIDAEEIA M pyunstable_code_new () SR4E5E R 2K Python Jit
A

WU BR B P 22 S A 2R 05 A OB, X R WR A (B A A A8 T BB 5 O IE A Y S A T 2
VM jifit . i 1 e R BRIV o

YE 311 JRARKAEASE: I8N T qualname Fll exceptiontable JEZ,

TE 312 iR K AAR T : il PyCode_New BHAZIMNE, B 422 CAPI W—45. IHAFRE#FTH, B
TR PRI B AT SR AT

PyCodeObject *PyUnstable_Code_NewWithPosOnlyArgs (int argcount, int posonlyargcount, int
kwonlyargcount, int nlocals, int stacksize, int flags,
PyObject *code, PyObject *consts, PyObject
*names, PyObject *varnames, PyObject *freevars,
PyObject *cellvars, PyObject *filename, PyObject
*name, PyObject *qualname, int firstlineno,
PyObject *linetable, PyObject *exceptiontable)

e

R RAEE APL, ERFER ZAR AL &k 3 .

Ypyunstable code_New () 2L, {BERINEM T —AN XA SR &2 5001 "posonlyargcount”, 18
T PyUnstable_Code_New E}@iﬁ)ﬂ%@ﬁ[ﬁ#iﬁﬂ%?ﬁﬁ\@ﬁo

Added in version 3.8: {4 PyCode_NewWithPosOnlyArgs
YE 311 AR KAASE: HH1T qualname ll exceptiontable JEZ,

TE 312 WA K AT : B4, N PyUnstable_Code_NewWithPosOnlyArgs. [HZAME#FTH, B
TERE A TR O HPRE AT T

PyCodeObject *PyCode_NewEmpty (const char *filename, const char *funcname, int firstlineno)

B fh: Ay il A, RIEPNEARERNA . REGIETT SRR 5. 4R A4
WERGIIAT S5 | &1~ Exception.
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int PyCode_Addr2Line (PyCodeObject *co, int byte_offset)
MR [ATE byte_offset BB Z BIVANZ JG A AERTRLMATS . ARIR AT E—DWIIFTS, 3l

HﬂPyFrameﬁGetLineNumber ()o
BRI X R AT S A TIEA, WA £E PEP 626 rpifiikir) AP,

int PyCode_Addr2Location (PyObject *co, int byte_offset, int *start_line, int *start_column, int *end_line, int
*end_column)

R AR int $85HECN byte_offset AMIFRA MR TS S MINHT . U MR E TR
ERSUNUIESZIER? /TR0
TSR R BT B R ] 1 A5 3R 1] 0.,
Added in version 3.11.
PyObject *PyCode_GetCode (PyCodeObject *co)

M T Python f{ 1§ getattr(co, 'co_code'). iR [l —A~H5 ] Fn AL X G b B AT
M pyBytesobject WRGI M. 2AERT, k[ nULL HH] K785

XA~ pyBytesobject A DA kAR Hi75 B HA A2 CPython Frsk PriiATig 7195 IHEpR £k
1 B I ARt T

Added in version 3.11.

PyObject *PyCode_GetVarnames (PyCodeObject *co)

M T Python Y getattr(co, 'co_varnames'), iR [\ — ¥ [\ 0 E AL B 4 K
) pyTupleobject IFTGIH . SHEET, FF&0] vuLL 5| K—FH5.

Added in version 3.11.
PyObject *PyCode_GetCellvars (PyCodeObject *co)

%ﬁ'[\? Python 'fjcﬁ% getattr (co, 'co_cellvars'), ﬁ@*ﬁ‘@é‘%ﬁﬁ%ﬂ@@ﬁ@??lﬂ%ﬂ@%%ﬁ?&
WAV Py Tupleobject WIFIGI M MBESEE, KR E nuLL 5] &R H

Added in version 3.11.
PyObject *PyCode_GetFreevars (PyCodeObject *co)

ZEHF Python RS getattr (co, 'co_freevars'). iR —AMEAE S Py Tupleobject Gy (H]
) = AMPETEIH . SR, RFRER v 5 R— 5.

Added in version 3.11.

int PyCode_AddWatcher (PyCode_WatchCallback callback)

FEM callback VE R 24 B fEREAR HOACRE X R IS A4S o IR [l NI 4 pycode_Clearwatcher () [y
ID, WURMPIASR (FlanseA Eann] I AES ID), WERE -1 HRE—FHE.

Added in version 3.12.

int PyCode_ClearWatcher (int watcher_id)

HFRZ I M PyCode_addwatcher () IR 24 H @ REAs o 1 watcher_id FrpRiR gl . CEhIS i
Mo, s AR (BIAMLAE R watcher_id RYEM}) IR -1 FFRE R .

Added in version 3.12.
type PyCodeEvent
HH AT BE A AC AT 5 R S i 2H i A0 - PY_CODE_EVENT_CREATE - PY_CODE_EVENT_DESTROY
Added in version 3.12.
typedef int (*PyCode_WatchCallback)(PyCodeEvent event, PyCodeObject *co)
AR X 55 AR 45 [ 8] o A5y 2R 28

UL event >k PY_CODE_EVENT_CREATE , MI[EIHETE co SE&MIGIEHAGRITM . &0, BIHSTE
co PATHHER Z A AR, XFEER AT AR co Z HIFPIRAS .
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4N event “Aj PY_CODE_EVENT_DESTROY, JFE ] o 43 52—~ RIKF 0l B B0 AR RS X 52 1 5 | i R
HEFA, I EAE SR M A X R PG PR B S, AR AT 24 B 3 1) e 2 [ ]
PR R A .

A% APL [ 1 AN AR N I A7 I Y SE BT . 3k 2R 4075 AT RE EL R (E A R TR i A B A A R R
AR DB AT ) B SRSB4 )AL P R B L s iR B i 22 57 (L33 Il Tl e
P, EASUAEAEIATH) Python fURDAYTE L.

M ZEHEET N5, WELHRE -1 T EFMERASTT RS EME
M PyErr writeUnraisable () TTEIJ'L'H}IEO EE{@’%%FE}E%J\BE 0,

TEREA IR AT RECL B E 1 ARG B i o FEBUIROL T, [N 23R 0] o H-5 SR BE B [F] R 14 57
o RG] T BEN 2 AR AT H A T BB R R APL BRAFE BRI 2 RS, I
FEIR 8] 2 BRI E

Added in version 3.12.

8.5.6 FimIEE
N SCRRMORAERRIZ R %, AMEBRIIN gifeas 55, T ATEACRD X R _E B IR R A A M

LR POE AR E C APTZE—i7): % IIHERZ CPython ByYSEBRANYY, bt APT n] REREI AR A A H 57
ik =

Py_ssize_t PyUnstable_Eval_RequestCodeExtraIndex (freefunc free)

X2 R8T APL, ERFER ZATR AL & k2 .

AR [ AN AN 225 EH T 1 AR X SR s i s -

WHFLT O TR MRS ) AR R RIZ R — R SR 455 5 pyCode_GetExtra Fl
PyCode_SetExtra ﬂf@ﬁ)ﬂ %ﬁ%fﬁﬁf1ﬁﬁ%ﬂﬂ‘%ﬁﬂ@ﬁﬁjo

2R free WA AR NULL: M ABEXS RIS, free FEAEAFAE T ZR5 1 IEE oL s EREUR A .
WEfEPyobject WHE Py _DecRef (),

Added in version 3.6: /E2}y _PyEval_RequestCodeExtralIndex

FE 3.12 fRAS AW B fy44 N PyUnstable_Eval_RequestCodeExtralndex. |HIFAH ZIRCHE
FEH, BAE APT S JiARF T

int PyUnstable_Code_GetExtra (PyObject *code, Py_ssize_t index, void **extra)

A8 APL, BRER AR PAZE S

B extra W RAFREAES RGN IOEIMNIAE . IR ] 00 RIGIPRAS B — A 7 R ] -1
WERKRAERG | T REHWE, WP extra %28 NULL H3& 1] O AN B 75
Added in version 3.6: fE25 _PyCode_GetExtra

JE 312 fRAS KA AR : By 445 PyUnstable_Code_GetExtra., |[HEJFAH ZIREHFET, [H1F API
S AR T o

int PyUnstable_Code_SetExtra (PyObject *code, Py_ssize_t index, void *extra)
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e
g A8 APL. B RAER KR P E S

FHETE L E R NN A extra. JEINBFRFIRI] 00 TGP B — A i A -1,
Added in version 3.6: fE> _PyCode_SetExtra

TE 312 MiAS K AT BEfy44 N PyUnstable_Code_SetExtra. |HIWFAH ZRCHFH, {BAE API
Bz B AT A

8.6 HAhxtx

8.6.1 3K

X8 APT 2 X} P B SCHEXT S Python 2 C APT [/ s /MU, B K08 T C Fn i 4 i+ 2 o 1/0

(FILE*) 3(#F. 7E Python 3 Hr, SCOEFIGAE IR 1o Bk, X LM ER G RVZHTCZE P /O 2

FEXTILNZ . PG R A X e APT 4 C fubhgs | 390 ] T Reas i Y e i 4 45

AR =7 B ECHTI IR 10 APLL

PyObject *PyFile_FromFd (int fd, const char *name, const char *mode, int buffering, const char *encoding, const
char *errors, const char *newline, int closefd)

BEME: Feh il A BT RE ABL RS CATIF X fd 1 SO A ST A —> Python SUAFXT 4.
B name, encoding, ervors 1 newline W[ PAK) NULL Fenffi I BAAE; buffering W] VAN -1 FEn i 7B
INME. name %g@mﬁglﬁ%m?fﬂ?%f@o JMEF IR ] NULL. A R SEE L, S5
io.open () PRELMISCRY,

A L
H1 T Python Jit LA H CMZE 2, HILRFEN]S OS SR R Ao B & (Flan
BRI RSMER ) o

T 3.2 WA R AR ST 200 name J@ V.

int PyObject_AsFileDescriptor (PyObject *p)
& FHaE ABL Y55 p RERAY SCUHRRFER int IR0 ASRERT R BE, MR HE. AURAR,
MRS RAFAE £1leno () FEMPAMZITE; ZIF AU AUR Bl—NRE, ERE R S RR AT
(ECR ] o RO B e IR ] -1

PyObject *PyFile_GetLine (PyObject *p, int n)
BEME: #Ha951 R . BT RE ABL T p.readline ([n]) , XPEREMILR p 1T, p
ATPAR SR R ECHAT readline () JVARAEMAI R QR n @ o, WITCIBZATRI LI, #i&
BT W50 KT 0, WASCHA SO L n A5 455 TOABIITH— 54 . AEPIA L
T, AERSEEPENASCR R, MR EI S FEAFE . HE, WER n/NT o, MITGIBK BE AT ER 2 32—
1, AHZURSZHFIASCRE, W5|% EoFError,

int PyFile_SetOpenCodeHook (Py_OpenCodeHookFunction handler)
H 5 io.open_code () WIEHATH, RHIES M i b ab BEAE 7 R A4 i .
handler pREZEA Ny -
typedef PyObject *(*Py_OpenCodeHookFunction)(PyObject*, void*)

ZE fy T Pyobject *(*) (PyObject *path, void *userData), JL W' path & W %
ﬂ\ijUnicodeObjecto

userData Fg51 B N T RE T8 7 RECT RE R RIS AT AT, 85 B 345 )
Python JRZ5.
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BT REN TR T HE S AR, R RS TIRIIE T2 AR, BRAEC BTN
FERS e E BAE sys . .modules PH ],

— B FHE, BMAREEREGE, 25X PyFile setopencodeHook () TR FILRFRIK
WA MRS T 2 int, RECR R -1 HFRE— 7.

BERR BT AL A e Py Tnitialize () ZHITH .

FIE—NAWSE FVH S setopencodehook.

Added in version 3.8.

int PyFile_WriteObject (PyObject *obj, PyObject *p, int flags)
& T HE ABL FEXR obj GASEXR p. flags Mi— SRR IR I@ py_PRINT _RAW; QIRZE, W)
BHAMZH) str () MAR repr () o BIIWIRIE 0, RWGRHRE] 15 FFERCEE 41 75

int PyFile_WriteString (const char *s, PyObject *p)
& THUE ABL K757 s GASCN R po EIIRIE]N 0 RIMGRIE] ~15 K558 AH I ) 539

8.6.2 HRIRIIHR

PyTypeObject PyModule_Type
J& T Fa5E ABL XA C 2RBISL il Py Typeobject 3N Python FRIFREEZER . ¥E Python F2 %7 H1i%
iﬁﬂ%ﬁi%@jﬂ types.ModuleType,
int PyModule_Check (PyObject *p)
2 p NEEHSEAR G, BURBH TR AN R IR B B A . %R EUKIE A R .
int PyModule_CheckExact (PyObject *p)
4 p ARERERAN R BA R pyrodule Type W TRBRIN G R W BT . %R HUKITA IR [
PyObject *PyModule_NewObject (PyObject *name)
BEME: #FHeGFIR . B TS ABL B 3.7 e, IR SE BRI 42, %4 ) module.  name_
3]%"1&"}] name, *ﬁi}%ﬂ@ __name__,__doc__,__package___ %l] __loader___ %‘fﬁﬁ%}j’iiﬁ?ﬁ (}?,-ft% __name___
HMEHRBCH None)o THMIT BMATTRE __file JRIE.
YR AR ] NuLD HRE R
Added in version 3.3.
TE 3.4 MR KRAEASTE: BIAE _ _package_ fll __loader_ JgFi% N None,

PyObject *PyModule_New (const char *name)
BEE: Fe5 A . BT RE ABL XU T PyModule Newobject (), {HHAFRHK UTE-8 4ihi
FAFHRIMANZ Unicode X142 .

PyObject *PyModule_GetDict (PyObject *module)
BEME: AT A BT IE ABL R0 SEHL module 1 iy 44 23 [ HLRT R RS R S ECHRS
ZH) __dict_ JEMEAMME. AR module A2 — ARG (BB S0 TRH) , Megk
SystemError FiR 1] NULL,
AR A HAl PyModule_* il PyObject * RRELIM AN e BRI __dict_ .

PyObject *PyModule_GetNameObject (PyObject *module)
BeME: #rah 7| . BT RE ABL B 3.7 pete. i&I8] module 1] __name__ fH. QIAYEHCRIRBHZAA,
HEMP AL —NFRH, WEEK systemError JfiR[H] NULL.
Added in version 3.3.

const char *PyModule_GetName (PyObject *module)
J& F a5 ABL T PyModule GetNameObject () {HIR[E] 'ut£-8" gt 44 FK o
void *PyModule_GetState (PyObject *module)

B FRE ABL RBIBLRY ORAE", g yt, R [m8 m7ERE A > Ui AF R e, B

NULL, &I PyModuleDef.m_size,
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PyModuleDef *PyModule_GetDef (PyObject *module)

B T e ABL 1R [l 48 [aRER B BT () pyriodulene £ SEMPRINEEE, B ARBLBUR J& il 25
P A E ORI ISR 8] NULL,

PyObject *PyModule_GetFilenameObject (PyObject *module)

B #ragil A . BT EE ABL RIS module () __file  JEPEFTINZERN) module FT X N1 SC
E . WERARE SCRJENE, SEMREARR— TR, WATFK systemError iR NULL; 1
HCAbAT O R[] — 45 1) Unicode XFE2 95| 1 -

Added in version 3.2.
const char *PyModule_GetFilename (PyObject *module)
& T ABL 2Bl T PyModule GetFilenameObject () {HL R [a4hid A utf-8 i) A4
H 3.2 iASFH: PyModule GetFilename () YT A0 4itd i 044 45| & UnicodeEncodeError,

HH PyModule_GetFilenameObject ().

MiE{t C iR

BN Rl R B TP A (M0 46 /b sk By 3t %), BUN AR g A e (CHL v i
?; }Fiﬂmportﬁppendfnittab O TG E L) . 35259 building B extending-with-embedding T fi#
Ho
IR R E AT Al PyModule_Create () R A—REHUE LB, FaRBIZERMEH G, s il ik o]
SCESH A B RTER LW BRI .
type PyModuleDef
B THUE ABL (SR AR ) - BHGE S, BRAQEBHX R IrRMIrAER. MR
HHHA— DR RS IR AL i
PyModuleDef Base m_base
TR IR B ¥ iR 4L PyModuleDef_ HEAD_INIT,
const char *m_name
pi o E A
const char *m_doc
B SO A5 s — i UM Id PyDoc_sTRVAR B SCRY AT HR AR B
Py _ssize t m_size

] DATEAE R RS ORATFAE N BB B A7 XIS, i pymodule cetstate () R,
A RS R X o X R] PATEZ A>T REas rh e e B

XA A X IR E BTN AR m_size 30, FFAEPI M m_rree B%L (WERAFAE) TEWGH ST
PR 5 R o

Ffm_size WHEN -1, BWELMRIEGEFRE, AR TR

FEHBCE AR E, BWREBS T AER IR, HE ARSI BN N, 2
BB A7 ZAE T m_size,

W4 PEP 3121 T f#EH .
PyMethodDef *m_methods

— MR RR R ECRA RS, ipyiethodper fifiid . AIRBIHIAT K%L, FTPAJY nULL,
PyModuleDef Slot *m_slots

X Z B BT s A R o7 ARS8, PA—A> (0, NuLL} SRHSEW. 400 R B
WAL, m_slots WA%5°H NULL,

TE 3.5 MUAS B AR | A5 3.5 BUZ T, MOSUR B2 B NuLL, FEE SOA:

inquiry m_reload

N
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fraverseproc m_traverse

PERGLERAT G A 45735 [l Aot 393 ) 80 P 4 g R e, B SRANT B0 NULL

A SR AR HROBR 2 T R0 SR AEL 1 A 4 B DU 2 R DL R B, AR A S AR AT 2 B
(P py_mod_exec PREL) WiJE TXFIENL. HEHYIHLUL, 1R n_size KT 0 HAEHORS
(EE]PyModule_GetState () 1’2@) A NULL WU 597 A I R AT

TE 3.9 WA B AR 0 FERLHARAS I Be 2 BT A PR -
inquiry m_clear
AEAGEHROT SR A A28 [ S35 B0 18] B8 ) A PR 8, A RAS R ) wuLLs

QSRR A T B SR AH 1 R A B R 28 R . FEBLEAI 2 G BRI T Z
(WM py_mod_exec ME) IR T XM . FHMYIHUL, WRm size KT 0 HEPOR
(EE]PyModule_GetState () JBIE]) j\] NULL mﬂﬁ%ﬁlﬂﬂﬁlﬁ@ﬁo

Wi Py Typeobject . tp_clear WFE, XA BRECH A BRAERRPIRE TG . flan, 45
FHVHRUR DA SE — RSO FER N, S BRI M n_rree, MAGEHIRFRLLIR mAs o

TE 3.9 HAS A A o AEREHOIRAS B L2 RSP -
Jreefunc m_free
TERCHOT G AR 18] BT R AR BR S, NSRS TG 220 NuTLs

U SRAEHUIR S B E R AH 1 R 23 S WA 8 L R 2. FERES A 2 AR AT 2 i
(W py_mod_exec H4) MIBTXMIEI. EHUIHPL, AR size KT 0 HBIHORZS
(HPyModule Getstate () &) A NULL NI 21 H MR £

T 3.9 JAS A AR W AEREHOIRAS YL 2 RS TR

HERIA{t
*ﬁ%@ﬁﬁ%@ﬁﬂ PAE QIR IS G, FR “ERBTEIAaAL”, (] AR P B e Kb
A
PyObject *PyModule_Create (PyModuleDef *def)
BE L #ay 5l MRISALE def gy R E SCRIE — AR BB X & B RIAT KA

FryModule Create2 () ¥ module_api_version 15 PYTHON_API_VERSION,

PyObject *PyModule_Create2 (PyModuleDef *def, int module_api_version)

Bea: Arag 51 . & T RUE ABL QU SHTRIBR R , TS A def P45 1 E S, BE APTICA N
ZH module_api_version . QIRAZIAS IEFEISTTHIERER A ANILEE , W il % Runt imeWarning.,

214 o e AE I AR [B] NULL HRE— AN R .

O #ik
REBISREN AL pyvodule_create () RBME M ILEREL, BRARIIEREGHNE.

TEWIIR AR BR[0T 22 1, A SRR Gl #E Bl PyModule_Addobjectref () S5 BRBEATIATE .

SHEMIat

FEY R — MUK MBI, PAX R a0 E3 P AR 4T A T 2] Python A5k :
WIGAR AT F A 32 U2k BB BASEE st G2 i) 1 AT B 55 BE Fe A ot e it o X R KA LT 210 new_ ()
M __init_ () FH.

S BT B DAL B A B R[], X SEAR R SR B AR AL R sys.modules 4% H B G AR
P B — BB S, I TH AR U 2 15 R 5 B SR (B B AR 318 Python FHUIREE. BR
INTEOLT, AR ] — A~ 22 SCRIEE Y 22 AR 2% 2 AH LM ST B X6 E o — AN AR 74 B S 7 55 i SEL Al
FEBR . X R A RS H N % AT & (BN il pyvodule Getstate () ) BUHNZE (Bl AnA B 1Y
_dict__ m{ffiflpyType_Fromspec () BRI MFEFERES,
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P G 22 B B i A BV (O BEHRHO M SO RE 705 25 0 RUEZ MBLHCZ IRIAELARAT, S 3  iT DASE L

X

B R Z Br Bl iR Ak, A0 U A6 e& KL (PyInit_modulename) i [a] — A~ 40 5 Al 25 fym_slors J&
W pyrodulepesr Sefl. FEEBERIEIZH], XA pyModuleDet SLEIMASE LA eA KT ML -

PyObject *PyModuleDef_Init (PyModuleDef *def)

BEME: AT R . B TIEE ABL B 3.5 B2, B g g — N ERwI iR 1L Y Python %4,
YA IERA ARG ] TR

R [ FE4 k) Pyobiect * ) def , WM ARAHTR, WER[E] NnULL,
Added in version 3.5.
THLE LT m_slots 1Y, 5170 Fg n]—> PyModuleDef_Slot ZHFAAEIA:
type PyModuleDef_Slot

int slot
FEOLID, MRS 43 ] HE
void *value
REOCAE, HAS SORULTE AL D,
Added in version 3.5.
m_slots JUAALITLA—A~ id 2y O HOREFL4%
A R AR A e
Py _mod_create
8 5E — A R ECBEVE H) DA BT AS RA LY o ZAE ALY value $REFLAEE 16— HAG1TH 244 1 R L
PyObject *create_module (PyObject *spec, PyModuleDef *def)
Z PR Z A Modulespec SXfi, 41 PEP 451 5 LAY, DARSSHE S0 BB 43R 0] — AN HT IR
PR, S BE MR ERIFR ] NULL.
BERR BN A PR R/ ME . FEAIME, BN 248 R Python ALY, PRS2 - AR — MR
e FETCIRIEE
ZA> Py_mod_create M ANBETE—MRHE LCHHEE -

WERARFEE Py_mod_create, FAMMREE pyrmodute_new () GIE—MEEAIBIRR . HFR2
IRILA spec MAERE SC, PASCVFY ARSI AS HL I 48 T A TAEAS R Z 45 4 v i) (67 Bl 1 A5 e
AR FRBERA (Rl Sfi] — A E S

NEERIR B X RSN PyModule Type RSB ALATRBUYRIMEA], HEE SRR BRI T
Aﬁ‘ﬁ?ﬁﬂ‘]}%‘ﬁo 1@7%, ﬁu% PyModuleDef E\-ﬁE”E NULL E’\J m_traverse,m_clear,m_free; E[F%.EEI/\]
m_size; ﬁ%‘ Py_mod_create %&]\E}%@{jﬂﬂﬂﬁ‘éi@lﬁ] PyModule_Type E]‘J;QWUD

Py_mod_exec

A MR DA FATRCE I R AL XA T AT Python BIHR g ACRS - JlE, MRS AR
BRI . R 24 o

int exec_module (PyObject *module)

WERIRE T2 py_mod_exec {7, FHZHENITE *m_slots* Kr2H i i BRI I7 2EA T AL P
Py_mod _multiple_interpreters

fRE LA FIEZ —

Py MOD_MULTIPLE_INTERPRETERS_NOT_ SUPPORTED

IR SR AE TR A
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Py_MOD_MULTIPLE_INTERPRETERS_SUPPORTED

ISR TR P S (R BT AT I S R REER ) GIL. (2 L isolating-extensions-

howto. )
Py_MOD_PER_INTERPRETER_GIL_SUPPORTED
AR A TR TR A, B BT B O GIL. (2 I, isolating-extensions-howto, )
WA (7 e S TE T iR T A B 5 2 R
LE—MEHUE CPARRETRE £ 1> Py_mod_multiple_interpreters ffii.
m R R f8 F Py mod multiple_interpreters, M & A Hl #l E A N

Py _MOD_MULTIPLE_INTERPRETERS_NOT_SUPPORTED,
Added in version 3.12.
Py_mod_gil
fEE A FIEZ —
Py_MOD_GIL_USED
XA T4 SR R B (GIL) AOAFEAE, IRl U7 2R A (] 2«
Py_MOD_GIL_NOT_USED
XA ] DAZE RS GIL (500 %4817

XL PORBLE ——disable-gil [ Python MR I Z2Ms . FEHAMMFILR , EHRFPLE A AL
WREGESSE GIL i 3R . 24 whatsnew313-free-threaded-cpython T fif#i15 .

ZA~ py_mod_gil MAAREE—MERE CHIRE .
UWRARIRE Py_mod_gil, WS AMLHIERIAN Py_MOD_GIL_USED,
Added in version 3.13.

A RZ W BRI 24075, 1152 [ PEP:489

TRER R 62 R 5
L Z By B iy, R R AN B BN, ZEShS R g pmp e, WA EA].
%ﬁ, M\Z)ﬁlﬁ]ﬁﬂ PyModule_FromDefAndSpec ﬂ] PyModule_ExecDef ﬂé%%&i{ﬂ%ﬂﬁﬁ’f{#ﬁ\iﬁﬁ%o

PyObject *PyModule_FromDefAndSpec (PyModuleDef *def, PyObject *spec)
BEME: #a95I R . ARIETE def H4 i E LA ModuleSpec spec G # —NET IR & . ERIFT

N T PyModule_FromDefAndSpec? () ¥ module_api_version ¥ A PYTHON_API_VERSION,
Added in version 3.5.

PyObject *PyModule_FromDefAndSpec2 (PyModuleDef *def, PyObject *spec, int module_api_version)

BwEME: #ag5l R . BT IE ABL A 3.7 e BIEE—ASHTHIRIRRT SR, FESLL def Al spec P45 H
S, B APLIRA N ZHL module_api_version . QIARZIASS IEAEB A TIIREAS AR IURE, W2

ﬁﬂ?yﬁ RuntimeWarning,
M R URINRFR ] NULL R — R

O #ik
KL BN % PyModule_FrombDefAndspec () R BLeREL, BRAEVRIAE =R EMHE .

Added in version 3.5.

int PyModule_ExecDef (PyObject *module, PyModuleDef *def)
B THRUE ABL B 3.7 e, JATSHL *def* g MR REHITIE (Py_mod_exec).
Added in version 3.5.
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int PyModule_SetDocString (PyObject *module, const char *docstring)

& T asE ABL § 3.7 peAe. K *module* f) SRS AT ER BN *docstring®, 24{# Jf] PyModule_Create
B{ PyModule_FromDefAndSpec M PyModuleDef GIEHARERE), < HshyEH R E.

Added in version 3.5.

int PyModule_AddFunctions (PyObject *module, PyMethodDef *functions)

J& T FaiE ABIL § 3.7 prit. DA NULL S5 1 *functions® 2H 1 B BRZCAN ) *module* fidrth, &
KEPANFZHWEZHTY, WS Hrymechodver SR (T AL EROBI Ay 44 25 8], 7E C sk
PURRCRZE “PREL” T HE RPN N ER S — DS H, 5 Python KRESLHIIEIML) « MM
PyModule_Create ﬁ PyModule_FromDefAndSpec N\ PyModuleDef ﬁﬂ@*ﬁﬁ%ﬂﬂ', ’%ﬁfﬁ]iﬁﬂ% LR

o
Added in version 3.5.

XEEY

AR R B (AR Bl aaAl ) SOE B A TIE G I Y s g (2B Bakliafe ), T DA PAR B8
B, ORI B IR AR B R A -

int PyModule_AddObjectRef (PyObject *module, const char *name, PyObject *value)

% FHaE ABL B 3.10 paie. ¥—DAFRA *name* TR IFINE] *module™ fRbe . 33— HRY
BREL, T DAFERLH A b Ak B E O .

WAEE, &m0, WURKAER, Ik RFEIFRE -1,
W2 value Sy NULL R[] -1, FEBCHE BT E A — A
i vN/E

static int

add_spam (PyObject *module, int value)
{
PyObject *obj = PyLong_ FromLong(value);
if (obj == NULL) {
return -1;
}
int res = PyModule_AddObjectRef (module, "spam", obj);
Py_DECREF (obj) ;
return res;

}

XA WA A A AR & obj J2 75 4 NULL:

static int
add_spam (PyObject *module, int wvalue)
{

PyObject *obj = PyLong_FromLong(value);

int res = PyModule_AddObjectRef (module, "spam", obj);
Py_XDECREF (obj) ;

return res;

}

HEEAE IS LN M 24 (] py_XDECREF () [fii NJ& Py_DECREF () , [KA obj [}y NULL.

1% 55 1% BRI BR ) AN 6] name 45 53 B4 ORFFAE R D I B0, 8 2 5 U R A A L A
BAER name FAFRIX — o X T i mf R MBI 2 PR, W EHBL WA Pyunicode Fromstring ()
Hipyobject_Setattr (), BEMIYT, S M PyUnicode_InternFromString (), BRITENER
TIN5 .

Added in version 3.10.
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int PyModule_Aadd (PyObject *module, const char *name, PyObject *value)
J& T fa5E ABL § 3.13 peAe. KU T PyModule_AddobjectRef (), {HE “fHB” —NF81H] value 15|
H o EAERG Y RF AT PR — >R 05 64 eR K00 45 R T o 76 G A A5 SR e F5 AR A 3 — 2
3

i INVE

if (PyModule_Add (module, "spam", PyBytes_FromString(value)) < 0) {

goto error;

}

Added in version 3.13.

int PyModule_AddObject (PyObject *module, const char *name, PyObject *value)
& FFasE ABL Kbl F pyModule_Addobjectref (), HSHEMIIIHME—AXT value (5 (N5
P
EiklE o fH).

W 72 M # fWpyModule Add() BiPyModule AddobjectRef() M 3K, NoOiR
M PyModule_aAddobject () BERE 5 25| R .

O #ik:

5 HAMETEE | I EEANE, PyModule_Addobiect () HIE RINBTRERCT value BIE] F
XK E AT AR BIME, P 5 RSO & A BRI T 88 value $04TPy_XDECREF () ,

FEARBY

PyObject *obj = PyBytes_FromString(value) ;

if (PyModule_AddObject (module, "spam", obj) < 0) {
// W8 robj' KA NULL E PyModule Addobject () AT % &,
// W robj' HEE| A s AE Py _XDECREF () KM Ko
// W® 'obj' A NULL, W| Py XDECREF () 1 ffEf#1E.
Py_XDECREF (obj) ;
goto error;

}
// PyModule_Addobject () &M Bl— /% obj W 5| A :
// %X B A ZEFE py XDECREF (0bj) o

H 3.13 JiAF | PyModule_Addobject () AbTF-soft deprecated IRZ .

int PyModule_AddIntConstant (PyObject *module, const char *name, long value)
B T hoE ABL FF— BB BA N name TRINE] module H o 3%~ HE pR EICAT AEASTHR A4 40) 2 1 R
. YRR RIPRR ] -1 HRCE A, R [E o,
XAg— M pyLong_FromLong () flpyModule_Addobjectref () WITHHEMRE: WS HH IR T
FEER -

int PyModule_AddStringConstant (PyObject *module, const char *name, const char *value)
B T HEE ABL FF—FRFERHE BAEN name PINE] module o 3X AN HE o B AT FEREHAT] 4 11 B L
. FAFER value DABIDA NULL S5 o 24K ARG IRIPRFR ] -1, IR [E o,
iifﬁfg/ﬁﬂﬁfﬁPyUnicode_InternFromString()%ﬂPyModule_AddObjectRef()B@ﬁﬁﬁg@ﬁ%ﬁ;iﬁéﬁ
58 LSO T AR

PyModule_AddIntMacro (module, macro)

P— BB BN INE] module W . ZFRAEILEH macro. B PyModule_AddIntMacro (module,
AF_INET) ¥ K AF_INET ()R435 5 AF_INET FRINE] module 1, 24 % A 55 IREEE -1 HFRE
SR, AR 0.

PyModule_AddStringMacro (module, macro)
A5 AR R RN *module® Hiberh,
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int PyModule_AddType (PyObject *module, PyTypeObject *type)

& FRUE ABL B 3.0 jaAe. K — D ISRUXE RIS F] module o IR G I i 3o AE P 3 1
FleyType_Ready () FeRk B AbH. AL 4 FRIH co_nane 1555 2 J5 HIH64Y. 24 % HE 4
SRIPREI -1 IR, RN 0.

Added in version 3.9.

int PyUnstable_Module_SetGIL (PyObject *module, void *gil)

XE 8T APL, ERTER ETR PA L E SR AR

5] module ;275 RN & kR 81 (GIL) i217, Rk H Py _mod_gil [F{H. EUMTE module
FIRT A AL SR ECIHA T I (BB o AR e BR B BT G AL I TR R BRI .  APLIRF B iR BN
RN GIL 1217, HERBUNAERLE T ——disable-gil [ Python i P Al Ao 24 A 2R At IR RF
R -1 FFRE N, BEERRR ] o

Added in version 3.13.

B

PR Bl AL A ] ATE Y i AR e BT SO B A R B . IR LB AR E SRS, T
PAREZRABLBRAT 52

X2 bR RO T Tl 22 BTG AL R RO, PR AT DAM — M SR R R

PyObject *PyState_FindModule (PyModuleDef *def)

BEE: ARG R . BT RE ABL R [BRY HIERERS TP def BEAREERGT G . I R A ]
S HIE A Pystate Addvodule () BRELM MBI EREGIRSH . QNSRARAS R B fOREHext 4, 8k
FEHRT S 30 A I B RIS, 4R 9] NULL,

int PyState_AddModule (PyObject *module, PyModuleDef *def)

BB THUE ABL B 3.3 paoAe. 5 4% 45 bR B0 A B XE 4 B I B R RE AR RS X A
W prystate_FindModule () FeifjaliZAHNT 4 .

DU BB BEI AR AL QAR A2

Python & 7F T A — M5 B 3 il /] pystate_addModule, [H I M H] 46 £k A RS o 98
EoeRasE (BEWEAEL) o XA BNESRESRE W EAREE®REHET
PyState_FindModule M5 UL N A R THY. ILeRE T BN T LB BN FANLE (22
HEEAE, SU2EEE ]SRRI R AR S E )

A P I 457 GIL.,
AR ]~ FFR BN, IR o,
Added in version 3.3.

int PyState_RemoveModule (PyModuleDef *def)

B THUE ABL B 3.3 paAe. IRRESRIRES P RSBR i def QIR R . 1 AR DRINRFIR ] -1 I
BE—AH, R o,

Wi B A  GIL.
Added in version 3.3.

8.6.3 X ZWIR

Python S it 7Pl HLIE A SR . SR PPEAUAS, B E3HF __getitem () JFiRMLEITS
R o 2 ARG TR S R AN AR, A R RS E R AR R g, OF
AEIR 1] I SRR A5 AR A
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PyTypeObject PySeqIter_Type

& T HE ABL pysegiter New () IR MIEEMREAT R FAG RN EF IR IN B KA iter O 1Y
HREHOE K.

int PySeqIter_Check (PyObject *op)
MR op WA pyseqgiter Type MR E(E. HEREUEZS BT .
PyObject *PySeqIter_New (PyObject *seq)

BEa: #Hag3l R . BT IUE ABL IR Bl — A5 RUF IR —E M RIS seq. M FF1T £
fE51% IndexError I, IEALHHL

PyTypeObject PyCallIlter_ Type
& FiaE ABL fied%irycalirter New () Fl iter () B BREIMNSEOL IR ] #3141 280 42
BXIA

int PyCallIter_Check (PyObject *op)
MR op KAy pycalitter Type MIREIEE. MHEREE S BIIAT.

PyObject *PyCallIter_New (PyObject *callable, PyObject *sentinel)

BEMA: #a951 M. BT E ABL IR —ANHIE AR . SB— 2% callable AT VAR AEAT AT DATE T
G SR B9 Python TTE FERT4 s A0 R RAZOR [0 1A P R — AN H . 24 callable
AR [0 2T sentinel RIEI;, AR L.

8.6.4 HHARFFITR
“RRTY RAIANRIFL B S. BAAE TR R F i,

PyTypeObject PyProperty_Type
& T haE ABL NEHAFFRAR RN R .

PyObject *PyDescr_NewGetSet (PyTypeObject *type, struct PyGetSetDef *getset)
BEME: #egql R, & TUE ABL

PyObject *PyDescr_NewMember (PyTypeObject *type, struct PyMemberDef *meth)
BeME: #HagilA. & THoE ABL

PyObject *PyDescr_NewMethod (PyTypeObject *type, struct PyMethodDef *meth)
BeME: #HagilA. & THoE ABL

PyObject *PyDescr_NewWrapper (PyTypeObject *type, struct wrapperbase *wrapper, void *wrapped)
BEME: #agTl .

PyObject *PyDescr_NewClassMethod (PyTypeObject *type, PyMethodDef *method)
BeME: #HagilA. & THoE ABL

int PyDescr_IsData (PyObject *descr)

WIERRERFFRT S deser AR 2 — N EdREBMENLER PIHESME, s WERE RN 2 —A> 07 R [H]
0. descr WMUN—MHEIRFFXT G AN S EATAE RKEI

PyObject *pyWrapper_New (PyObject*, PyObject™)
BeME: #agi7lA. & THRE ABL

8.6.5 YJF Mg
PyTypeObject PySlice_Type
& FRE ABL IR W RERBNS . B Python JZTHI s1ice @Al RIHIXF 4.
int PySlice_Check (PyObject *ob)
WA ob J&—A> slice XFZ MR FAH ; ob AABUR N NULL.  IERECE R 2SI PAT .
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PyObject *PySlice_New (PyObject *start, PyObject *stop, PyObject *step)
BEE: Feg5l A . BT RUE ABL IREI—NREA G EMENF YIRS . start, stop Fil step TE S 259
MAVEZY) RS AR B AR BT . XSS (E AT AT — R AT AR NULL, FEMCHE DL R None
VE SRR 1) S A
M ICYE A BCHON RIPRR ] NuLL HRCE N R

int PySlice_GetIndices (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t

*step)

& T ABL MATIF X4 slice $EHL start, stop Fil step Z 5|5, BHFEH K JEW R length, KT length
OISR ARER R T (XN
WEHIERRE] o, HEEERRE] -1 I HAARE RE (RIEREANRT SN None HIGIERHAR R,
TERXFPG O SRR I -1 I HIE 58 ) .
IRPTREAN AT {8 F R 4R
TE 3.2 UAKAEAST: 2 Hi slice TS HE S8 PySliceObject *,

int PySlice_GetIndicesEx (PyObject *slice, Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t

*step, Py_ssize_t *slicelength)

J& FFaiE ABL Pyslice GetIndices () WR] L. MY X4 slice $EHL start, stop Fil step 2K 5|
5y FEF IR length, F4FY) R (K FEORAFAE slicelength v, G R 5152 A 5@ Y)
h =S AT )

JREI AR ] o TiAE H B IR ] -1 A

O #ik
1 B O R A8 RN B R R AN LA XEE WA YR e S pyslice Unpack ()

FPyslice_AdjustIndices () W&, H

if (PySlice_GetIndicesEx(slice, length, &start, &stop, &step, &slicelength) < 0) {
// B R
}

KPR

if (PySlice_Unpack(slice, é&start, &stop, &step) < 0) {
// K E R

}
slicelength = PySlice_AdjustIndices (length, &start, &stop, step);

& J

TE 3.2 WA B AASH: 2 i slice JEB LS A2 pySliceObiect*,

TE 3.6.1 A R AEASH: N5 py_LIMITED_API R EEINE N 0x03050400 5 0x03060000 2 [H]
ME (REFEBRR) B 0x03060100 B KN PySlice_GetIndicesEx () S ST kH—A i 1

PySlice_Unpack () #l PySlice_AdjustIndices () 7. Z4U start, stop Fl step W24 RH.

H 3.6.1 iRASFEH: W3R py_LIMITED_API W N/NT 003050400 BY 0x03060000 5 0x03060100
2 [EHE (Z<fg?§ﬁ1§?) N PySlice_GetIndicesEx () NEF IR EL.

int PySlice_Unpack (PyObject *slice, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t *step)

J& THUE ABL B 3.7 i Ae. MG i start, stop Fil step 250 iR SR HICH C HE58 BRI AT
PY_SSIZE_T_MAX [Y{EIB/NN PY_sS1zZE_T MAX, BREAHNG/NT PY_SSIzZE_T_MIN [ start Fl stop B
Wk pY_sSIzE_T_MIN, HEERHE/NT -PY_sSSIzE_T_MAX [ step {EI K N -PY_SSIZE_T_MAX,

AR ] -1 I E N, IR o,
Added in version 3.6.1.

Py_ssize_t PySlice_AdjustIndices (Py_ssize_t length, Py_ssize_t *start, Py_ssize_t *stop, Py_ssize_t step)

B TR ABL @ 3.7 Az, ¥ start/end Y] F R3S RIS E T 0K E TR . B TERE IR
S N S5MEE Y R B0 )y AT
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BBV R K. ILEE B2 2. R A Python AAH5 .
Added in version 3.6.1.

Ellipsis %}

PyObject *Py_Ellipsis
Python Ellipsis W4 . WXREFEMITE. Py _None —FE, BR—Nimmortal BAFIXT4 .
T8 32 AR AALEE: Py Bllipsis j@iK ATERIR

8.6.6 MemoryView &
—A~ memoryview X5 C HlM L% +F XI5 BiEA—A 7 ABAEAT ALK G —AEA% 319 Python X§42.

PyObject *PyMemoryView_ FromObject (PyObject *obj)
B #ag gl R . BT RUE ABL MFRAEGE M X4 11X A1) memoryview X452, WIS obj S HF
A X g, W) memoryview XfGCRE AT AR/ S, HINE T g LB, Wil hds 81T
HRE B S .

PyBUF_READ
FHF R R G b X R

PyBUF_WRITE
FH TR AT 5 G X TR «

PyObject *PyMemoryView_FromMemory (char *mem, Py_ssize_t size, int flags)

BEME: #FeH5I A . B THE ABL § 3.7 Bre. i mem VEHEZE S X 4] — memoryview X
%, flags W PAJEPyBUF_READ B3 PyBUF WRITE Z.—.

Added in version 3.3.

PyObject *PyMemoryView_FromBuffer (const Py_buffer *view)
B #eg5IR . BT RUE ABL g 311 pmote. QIE— MU S5 E G XS54 view 1) memoryview
MG WTRPBHFIENX, PyMemoryView FromMemory () xH EHREL

PyObject *PyMemoryView_GetContiguous (PyObject *obj, int buffertype, char order)
BEME: #eg3 8. B TRE ABL Mg LG X $E O %240 78— memoryview X} 42 contiguous
PWAFEL (#£°C Bk 'Fortran order H1) . Q15 AR IELERY, W] memoryview Xt 4235 i) AR 17, 150,
2 17t H. memoryview 1] #11) bytes Xf4¢.
buffertype W] PA>K PyBUF_READ B{ PyBUF_WRITE HHH—>,

int PyMemoryView_Check (PyObject *obj)
WA obj J&—> memoryview XF MR M EAE. HEIA RIFEE memoryview 2. HEHUDE
2T

Py_buffer *PyMemoryView_ GET_BUFFER (PyObject *mview)
iR [l 45 7] memoryview [1)5: tH 2 ih X FLA B A HIFREL . mview #%55&—4> memoryview SEfi 5 iX A7
AR ERREL, FROAHE AR, 75 WRARE T AR Tt XU o

PyObject *PyMemoryView_GET_BASE (PyObject *mview)

iR A memoryview FT B F B 5 X & B9 f5 £, B F W0 R memoryview B H K

B pyMemoryView FromMemory () B{PyMemoryView FromBuffer () Bl 7 W iR [A] NULL. mview
Wi memoryview 5L .
8.6.7 55| AR

Python SZHF “S551 M1 1IN 5R . BARRUL, PR EELBEET IR . 55— Flle i 5005
FxEGE, 2 MU AT REAE o — A R R G
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int PyWeakref_Check (PyObject *ob)

MR ob 2 —A5 I I BAIN GNRFEHERE . HEREUR R 2 AT .
int PyWeakref_CheckRef (PyObject *ob)

MR ob Z— A5 IR NRFHERAE . MR 22 BT
int PyWeakref_CheckProxy (PyObject *ob)

W2 ob Jg— RIS RINLR I HESAE . MR R R 2 AT .
PyObject *PyWeakref_NewRef (PyObject *ob, PyObject *callback)

BEME: Fe93R . BT ROE ABL R BIXTS ob B555| XIS . %R AR Sk Bl — S H 51 H
(EAGIERE— N HAT S BER T RER B — NSNS . - AES callback WA —4
XS, BT ob BVE BRI ERSGEE B 42— N RMIES, BI5S5I XS4
& . callback 17] PA/Z None B NULL. HI2R ob AN@— 5551 XS, SCE WA callback 5 AT I8 H
%4, None B NULL, i%ZBECER [ NuLL H5| % TypeError,

PyObject *pyWeakref_NewProxy (PyObject *ob, PyObject *callback)

BwEME: Fragil A . BT ROE ABL SREIXS ob 555 | HACHEXTS . ZREUE 2 2R B —ASH 5 |
A, AEARGRIERNE— SIS BA TRRR F— A AR SR . 88— NMEZS callback 7] PAE
— A XS, BT ob BEVE BRI ERGE D BN Y N EMIE S, BI5551 X
%KY, callback 47 DL None B NULL. N5 ob AN 2— 595 XS, sE MR callback A2 0]
PN, None BY NULL, ZERHCHIR B NULL 75| % TypeError.

int PyWeakref_GetRef (PyObject *ref, PyObject **pobj)

B FHE ABL B 3.3 . BT — 851 ref SR8 k5| X Z K strong reference ££ A\
*pobj

o I, R *pobj BA— SBR[ | IS SR i) strong reference FFiR ] 1.
o WERSIHAATT, WK *pobj 24 NULL F3R[H] O,
o BRIEERGRIS, RE5IASFEIRIE -1

Added in version 3.13.

PyObject *PyWeakref_GetObject (PyObject *ref)

BEME: AR . B TRGE ABL T —N5551 H ref i Bl —A~48 875 | XS ) borrowed
reference, YRFIHEAT A, WR[E py_None,

O #ik:

% oK LR 18] 9 B B % % 19 — Nborrowed reference, 1% B WE N % S B AEZ M % E
M ey _increr (), BRAERMTEIEMEAGI BGRB8 H 2 5 JCTE 8 5% i i

Deprecated since version 3.13, will be removed in version 3.15: 5 PyWeakref_GetRef ().
PyObject *PyWeakref_GET_OBJECT (PyObject *ref)

Bl EAGFIR .. KUT pyweakrer_cetobject (), {HRNMH B

Deprecated since version 3.13, will be removed in version 3.15: 5 ] PyWeakref GetRef ().
void PyObject_ClearWeakRefs (PyObject *object)

& T 18E ABL BB cp_dealloc ALPREH M ATE 555 1 -

L R BCRF IR AT object (17555 | R M X 25| I n] REAFAERG IR . &R AE2sl 1B [l 2 ik
[l .

void PyUnstable_Object_ClearWeakRefsNoCallbacks (PyObject *object)

XE T AEE APl ERTER ET R P AL E SR AR
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TR object 19555 | AN Fi [l 9 o

BERRECRT £ p_dealloc AEPRASEIAATA L4568 (B _del ) BYRIUHEA TR o BHAFIX LRI 411
AEBRER 2 SE A Pyob ject_Clearweakrefs () K255 IFFR AL I, ARSI L4545, &
JE VR P L PR AR 1 25 A 45488 P RE BT AT 555 |

TERZHIGNT, Wil M4MME R M pyobject_ClearieakRefs () A ZMRECRIEZE 55 H .
Added in version 3.13.

8.6.8 Capsule X5k

A R X BEXT R0 5 2215 D5 2 ) using-capsules.,
Added in version 3.1.

type PyCapsule
XApyobject T RBMNE—NRIRIE, &1 THERFRGE (15 voidr #54t) ilid Python
b i 2| HoAh, C AURSRY C 9B . R HE PR AE — MR E L C s EUR At
B, RO RT PARE R AR AT RS S I LR E S C AP

type PyCapsule_Destructor

& T HaE ABL Capsule AT H#5E MR ZEAL, 5 AT -

[typedef void (*PyCapsule_Destructor) (PyObject *);

Z | pycapsule_New () F3KHL PyCapsule_Destructor 1% [FI{EH AE X .
int PyCapsule_CheckExact (PyObject *p)
WERSHGE— A Pycapsule MEIRPIE(E. HEREUEZ S RIIAT.

PyObject *PyCapsule_New (void *pointer, const char *name, PyCapsule_Destructor destructor)

B #He93 A, B T ABL Q)@ — 35 T pointer Hjpycapsule, pointer 7% 0] PAA N
NULL,

FEDR W — A5 IR 0] NuLL.

FAFH name FPAJE NULL BUZ— MR AR C FAFRATHEEE . WA nuLn, W AT ER A
Lt capsule & (B SAWARVFAE destructor FREIE . )

W2 destructor ZHUAK NULL, W4 EREHERINRFITAT capsule VESA S ORI -

ﬁﬂ%lﬂﬁ capsule 3[%%&1%??%#4\1‘%@%13@@@ s DIIJ name E%%ﬂii{"é‘fﬁﬂﬂ modulename.attributename,
A ARV AR H Py Capsule Import () R AN capsule.

void *PyCapsule_GetPointer (PyObject *capsule, const char *name)
& T 18E ABL S BURAFAE capsule W pointer . {ER IS E— A H IR ] NULL,

name WY capsule FFEII A FRTE 42— 8. QIERFFAETE capsule PR & NULL , 15 A
name WALE NULL, Python {#Jf] C B stremp () K H# capsule 4 FK .

PyCapsule_Destructor PyCapsule_GetDestructor (PyObject *capsule)
J& T Fe0E ABL AR [ GRAFTE capsule FPAYHIHTA &R FER N B E—A S # IR 1] nuLL,

capsule ELAG NULL HTAH 28 2 AR 1 iX 215 NULL 3R [0 R A7 26157 X5 50 pycapsule Isvalid()
ﬁPyErr_Occurred () ﬂ%{ﬁ]}?ﬁ)‘(o

void *PyCapsule_GetContext (PyObject *capsule)
& T HE ABL IR RIGRAEAE capsule H 24 HT RS0, ER I8 —A S5 & 8] NuTL,

capsule HAT NULL | SURAEN o iX 2145 NULL 3R [ A7 2617 S5 5 pycapsule Tsvalid()
B PyErr_Occurred () FIHRE; L.
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const char *PyCapsule_GetName (PyObject *capsule)
& T HE ABL R MIGRAFTE capsule HAY Y FIA PR TER MM BB — SR IR 0] nuLL.

capsule B A5 NULL ZFEAERN . XS5 NuLL R IR AG 2L X5 35 pycapsule_Isvalid()
E\ZPyErr_Occurred () EE{EJ]}?JBE)\(O

void *PyCapsule_Import (const char *name, int no_block)

B THE ABL — BRI @ T A — 81 C X RMT84E . name JE2 3 445 e BT
%Zﬁng/’r\, ?}[}1% module.attribute ﬁﬁo ﬁﬁﬁﬁ'{@’%*lﬂ‘] name M\fﬁ'ﬁﬁk??@%%é@@ﬂo

B IR [E] capsule [ PHB 454+, FER MO8 E AN S E IF R ] NULL,
TE 3.3 JRAS K AEAS T no_block ANFA LA

int PyCapsule_IsValid (PyObject *capsule, const char *name)

B TR E ABL Wi i capsule & 75 j& — A M. A AL capsule 46 R Oy wuLL, 4%
#pycapsule_CheckExact (), TEHAAEfE—A N nue (84, I HILNEA TR name &
SHLRL. (2 rycapsule_GetPointer () T fRUMITAS capsule 44 FRifEAT LA A KAF E <)

PemiEvL, WRpycapsule Isvalid() iREIEAE, WIXHMEMIFIEE (DA Pycapsule_Get FF3k T
e K)o R IE 22 B

ARA A ROT HILE AL AR FRR E AR, BRI 0. BERE—E RS R .
int PyCapsule_SetContext (PyObject *capsule, void *context)

& T 1EE ABL XF capsule NHRIY_ETR SCHRHHRCH context .

IR A 00 SRS ik [ AR B E— A S
int PyCapsule_SetDestructor (PyObject *capsule, PyCapsule_Destructor destructor)

& FFaE ABL 5 capsule NIRHINTIIZRIX K destructor .

IR ] 00 IS ik ] AR I B E— A
int PyCapsule_SetName (PyObject *capsule, const char *name)

& FFa5E ABL ¥ capsule PIERINAFRBEN name. QISR NuLL, W44 FRIGFELEII 20 . capsule B
Ko WSR2 HIRAFAE capsule H Y] name AN NULL, WA 224 R E .

SRR 00 eI i [ JEBAE I B E— 7

int PyCapsule_SetPointer (PyObject *capsule, void *pointer)
B T HE ABL Xf capsule WIS 45 5H N pointer . $85FANR 2 NULL,
SRR 00 I IR Bl JEBAEFH B E— 7

8.6.9 MuXtER
type PyFrameObject

BT APL (15 A REMag s k) - I TROIRDIRIGRT S C il k.

LAl LRSS DA

T 311 A R AAE T WA AR ISR E A C APLHRZER . 11525 What's New entry | f#£1 .
TP FH B PyvEval GetFrame () 5PyThreadstate GetFrame () F3RE—/~i%] 42 .
W] %% Reflection 1
PyTypeObject PyFrame_Type

Wit 28, & 5 Python 291 types.FrameType & [A]l—%f % .

T8 301 AR AR AEZ HiA Y, WAL AFE <frameobject . h> Z JFAI .
int PyFrame_Check (PyObject *obj)

TR obj 22— AT G R [l EZRA{H

A 3.1 AR AAR T FEZ BiiRAS AR EAE S <frameobject .h> Z A,
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PyFrameObject *PyFrame_GetBack (PyFrameObject *frame)
B #ag IR . IREL frame Sy F— A HNE
IRl —A~strong reference, SEEANIR frame A AMERIINIR ] NULL,
Added in version 3.9.
PyObject *PyFrame_GetBuiltins (PyFrameObject *frame)
BEME: #FHa95| A . FKEL frame 1Y) £_builtins JBTE.
iR [B]—~~strong reference, 4R AA] A NULL,
Added in version 3.11.
PyCodeObject *PyFrame_GetCode (PyFrameObject *frame)
Bl #ag7l M. BT IRUE ABL A 3.10 pade. SR frame HYARYS
1R [a]—~strong reference.
iR (iftA%) An]h NnuLL.
Added in version 3.9.

PyObject *PyFrame_GetGenerator (PyFrameObject *frame)

B fh: Fey . PRI IRWI L R ECR A i, BOE IR WA A
PRiA R nuLL. AL5Ik A, BIEHGR[EE S noLL.

1R [B]—A~strong reference, B{F NULL,
Added in version 3.11.
PyObject *PyFrame_GetGlobals (PyFrameObject *frame)
Befa: #ag5l A . KL frame [ £_globals J& k.
iR [B]—~strong reference, 4G AR] A NULL,
Added in version 3.11.
int PyFrame_GetLasti (PyFrameObject *frame)
B frame 1) £_lasti [B%.
IR frame.f_lasti A None NIR[H -1,
Added in version 3.11.
PyObject *PyFrame_GetVar (PyFrameObject *frame, PyObject *name)
BEME: FHe95 A . FREL frame B)ASE name.,
o JINBR [ — N5 10 A8 BHE 1 strong reference
 §]% NameError iR [A] NULL WIS AE BANIFHE .
o Gl SHE IR M “NULL R .
name Wi str XY .
Added in version 3.12.
PyObject *PyFrame_GetVarString (PyFrameObject *frame, const char *name)
Bl #He3A . Mpyrrame_cetvar () ML, HiZAEAR—AEA] UTF-8 4l C FA4FeR
Added in version 3.12.

PyObject *PyFrame_GetLocals (PyFrameObject *frame)

BEME: #eg il A . KU frame ) £_locals JE@PE. WNHZWIHE H]—A optimized scope, X¥FiR [H]—
M AVFIEEL locals [ EE S ARG FEFTA HMIFIL T . B, exec (). eval 0) BERH
FaR [ A % locals BRI (A0SR Locals () FrfiiA ).

& [0]—A~strong reference
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Added in version 3.11.
TE 3.13 U4 AR AR TR : AR PEP 667 ZH GRS, R IBl—A~PyFrameLocalsproxy_Type [SEHBI,

int PyFrame_GetLineNumber (PyFrameObject *frame)
& THUE ABL B 3.10 paAe. JR 8] frame 2T IEAEIATIIATS

i locals {3
Added in version 3.13.

WX £_locals JEM2 “Wi locals fCBL” f)— LB, ZACHXF SRR SN ATF—A> T J2 Wil locals 74t
MESUE. XHRTH £_locals ERHYAREIE 5 WA S IA R B N A2

%274 PEP 667 T 1L .
PyTypeObject PyFrameLocalsProxy_Type
i 1ocals () FREEXTZMZEAL,

int PyFrameLocalsProxy_Check (PyObject *obj)

M obj J2—Mil Locals () FLFRIIR A 2B .

P &R
BRI pep:523, HMHRASFHEE.

struct _PyInterpreterFrame

R I PRI
Added in version 3.11.

PyObject *PyUnstable_InterpreterFrame_GetCode (struct _PylnterpreterFrame *frame) ;

X2 R8T APL, ERAER ZATR P AL k3 .

3 [l — A5 1] i) AR XS R strong reference s

Added in version 3.12.

int PyUnstable_InterpreterFrame_GetLasti (struct _PylnterpreterFrame *frame) ;

X2 R8T APL, ERFER ZATR AL &3 .

P WS R ] B i )5 A T 8 2
Added in version 3.12.

int PyUnstable_InterpreterFrame_GetLine (struct _PylnterpreterFrame *frame) ;

X2 R8T APL, ERFER ZATR AL & kA .

RPEAEA TR A TEL, AR A 1TE, Wk -1,
Added in version 3.12.
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8.6.10 ARk ZEM S
Az i i 522 Python JSRSEELAR GAR R AUAR S 5. AT Ta AR R EOR B, A2

K PyGen_New () B PyGen_NewwithQualName (),
type PyGenObject

TR C ghithik .,
PyTypeObject PyGen_Type

S NARR R R AR 5.
int PyGen_Check (PyObject *ob)

W2 ob Jg—> generator X GNR I FLE; ob WA NULL, BERREUEE 2 M HAT .
int PyGen_CheckExact (PyObject *ob)

MR ob A& PyGen_Type WHRBIFE; ob WA N NULL, BUPRALE & & AT
PyObject *PyGen_New (PyFrameObject *frame)

BEME: #a95]1 . FET frame WEAIEIFR AR AE AT R . HERBSBUE— X frame
H5IH . SEUA R NULL,

) ect "PyGen_NewWithQualName (£ yi'rameObject *irame, [y ect *name, Fy0Object *qualname)
PyObject *pPy PyFrameObject *f PyObject * PyObject *qual

B fE: #ag sl A, T frame X&) @R W AR E A XS, Hf __name_ F
__qualname__ &N name F qualname. M RELEBLE— DK frame 5] T . frame ZE 00N
°H NULL,

8.6.11 {HiEX R
Added in version 3.5.
HMERSR IR async 8T IR B EGR 1 HY .
type PyCoroObject
AT RN G C S5k 1A
PyTypeObject PyCoro_Type
SRR R BRI R
int PyCoro_CheckExact (PyObject *ob)
WK ob KA Z Pycoro_Type MBI ; ob WA NULL, MERREUEUE S M IAT

PyObject *PyCoro_New (PyFrameObject *frame, PyObject *name, PyObject *qualname)

BEME:# a9 FLR o FET frame X R AVEIT IR B — SRR, ot name_ il __qualname_
&R name 1 qualname., WREISBTASE—AXT frame 5| . frame S0 NULL,

8.6.12 L FTXLEEMR

Added in version 3.7.
TE 3.7.1 A R AR TR

O #ik
7€ Python 3.7.1 v, i bR 3048 & C API (2248 B8UChEflpyobiect F84FTM AN @ PyContext,

PyContextVar PA M PyContext Token, HlHl:

// FE3.7.0:
PyContext *PyContext_New (wvoid) ;

// FE3.7.1+:
PyObject *PyContext_New (wvoid) ;

518 bpo-34762 TR .
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ATRANG T contextvars fE 2 C API,
type PyContext

T FEIR contextvars.Context XM C 45HA .,
type PyContextVar

F T35/~ contextvars.ContextVar X2 C gEH{k.
type PyContextToken

JTFIR contextvars. Token X ZRH] C Z5HI4K .
PyTypeObject PyContext_Type

FIR context FERIAAINT L
PyTypeObject PyContextVar_Type

I context variable TR 4
PyTypeObject PyContextToken_Type

221 context variable token ZETI RIS 4,
RERGA R
int PyContext_CheckExact (PyObject *0)

MR o WRA R pycontext Type WHIREIEAH. o AN K NnuLL. BERELEZ S BIIHIAT .
int PyContextVar_CheckExact (PyObject *0)

2R o RBA Pycontextvar Type WIREIE(H. o WA NULL. HEREUE 22BN AET
int PyContextToken_CheckExact (PyObject *0)

MR o WRA R pycontext Token_Type MIRIBIE(H. o AR A NULL. IERREUE RSB AT .
RSO B R A
PyObject *PyContext_New (void)

B #ag7l A, B BSOS IR A S R[] NuTL,
PyObjc)cZ *PyContext_Copy (PyObject *ctx)

B #agql R . BIEFTE AR coo FTRSOMRATESE DL AR A AR AT R R ] NuT L,
PyObjecz *PyContext_CopyCurrent (void)
BEME: Freg 7R QUERYRIZAR BTN SO S DL, AR A AR R NIR ] NuLL.

int PyContext_Enter (PyObject *ctXx)

5 eoe WA RTAARR) 41T R . BEEEHR M o, HATEF R -1,
int PyContext_Exit (PyObject *ctx)

BOHHEE coe E7R SO Z AT B ORI 2 Bl AR i 24 B R 30 SRR [E] o, H A& IRk (o]

— l o
R R R A
PyObject *PyContextVar_New (const char *name, PyObject *def)

AEE: #4931, QU ANHIY Contextvar AL . K5 name JIT AR AR, B2
def 1T 3B RSB, 8k voLe FOR EIAA. AR BRSNS, AR R I NuLL.

int PyContextVar_Get (PyObject *var, PyObject *default_value, PyObject **value)

ARWCE T SO R WPRAEA G AR R AR R, Rk -1, WERECA R AR, ok ik
FIE, #RE70°7,

W) RS E, value X248 EFEEN. WER BT C R A KE], value K351 :
o default_value, 1F9f NULL;
o var [FERIME, WSRA 2 NULL;

e NULL
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B TR M NuLL, XA ERE IR S E S .
PyObject *PyContextVar_Set (PyObject *var, PyObject *value)

BEME: o3 8. TEM4HET LT SCHER var 84 value, 3R BIEFSF IS L BB RS, B AR
KA EER IR [F] NULL,

int PyContextVar_Reset (PyObject *var, PyObject *token)

¥ BN SCAR R var WPIRS BB N EAEIR A token [ PycontextvVar_Set () #RHZ BIHLEIRTS. R
BogmtazlE] o, AR E] -1,

8.6.13 DateTime X%

datetime BLHLHEAL T 4 H A FI B A XF 52 . A6 A axX SE pR E 2 1, W 25 E AR A R AR A A 5 3k 50
{4 datetime.h (i = M I R EFELE python.h ), F H PyDateTime_ IMPORT W #¥ 4 I
0 R E BRI B — 5. XD R RF R AR C g5 R FRE A — NS L &
PyDateTimeAPI H1, “BEXFHE A 2 FT i

type PyDateTime_Date

pyObject HIIXANTZAIZIR Python HIHX 4.
type PyDateTime_DateTime

pyObject WX ZRABIFIR Python H HARFAIX 42 .
type PyDateTime_Time

pyobject HIXAT-2RAIFKIR Python B[R] X4 .
type PyDateTime_Delta

pyobject WXASTREFIRPIA H I [ EZ [ 208 .
PyTypeObject PyDateTime_DateType

XA~PyTypeobiect LRI Python H A &5 Python JZTH ) datetime.date XJGAH[H .
PyTypeObject PyDateTime_DateTimeType

XA~PyTypeObject E‘Ji%ﬁ% Python H li;ﬁﬁﬁlﬁ]%‘éﬂ, =) Python /) datetime.datetime Xif
S .

PyTypeObject PyDateTime_TimeType
APy Typeobject HSERILF% Python FFA]ZEAL; &2 5 Python J2Hf#) datetime. time XF A [ .

PyTypeObject PyDateTime_DeltaType

XANPyTypeobject WSEHE AT H WIS [H{E 2 (8] Z2{E 1 Python 2844; B 5 Python 2 i1
datetime.timedelta X2 AH[A .

PyTypeObject PyDateTime_TZInfoType

XANPy Typeobject SEFIFE Python i X5 H25%; ‘25 Python 2] datetime.tzinfo %4
FHIA] o

i UTC B

PyObject *PyDateTime_TimeZone_UTC
R F7R UTC BT IX B, 5 datetime.timezone.utc H[i—R 4.
Added in version 3.7.

RARGA L

int PyDate_Check (PyObject *ob)

W ob KjpypateTime_DateType ZFIEY PyDateTime_DateType HIFAT-ZRANIR [ BE{H., ob A~
RER NULL. IR R 2 AT .

int PyDate_CheckExact (PyObject *ob)
W5 ob “NpybateTime DateType FRTINPR[EIE(E., ob AHE N NULL, ERELS 22 BT
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int PyDateTime_Check (PyObject *ob)
ﬂﬂ% ob ﬂ\ijDateTimeiDateTimeType Egiliny PyDateTime_DateTimeType E@%&%%ﬂ)ﬂ\ljﬁg@
HAH. ob AfEHN NULL. BLERBURESHIhIT.
int PyDateTime_CheckExact (PyObject *ob)
W ob Kjpypaterime_DateTimeType ABUNREI EAH . ob NAER NULL. BbpRELE &2 AT
int PyTime_Check (PyObject *0b)
ﬁlﬁl% ob ﬂ\ijDateTimefTimeType %ﬂﬁ PyDateTime_TimeType B@%ﬁ*?;’éﬂ)ﬂﬂﬂilﬁ]ﬁﬁc ob
RESM NULL. U RREICEE & AT
int PyTime_CheckExact (PyObject *ob)
MR ob Hypypaterime TimeType ZERNRFEAE. ob ANAEN NULL. MEREUE L BEIIAT .
int PyDelta_Check (PyObject *ob)
W ob HypryDateTime DeltaType FRIEL PyDateTime_DeltaType HYFAFAINR M B, ob
AREN NULL. BERREUE 2 S IAAT
int PyDelta_CheckExact (PyObject *ob)
WK ob FypypateTime DeltaType RAIMRBIEAE. ob REEH NULL, B2 BIENIAT
int PyTZInfo_Check (PyObject *ob)
ﬁﬂ% ob ﬂ{leDateTimeﬁTZInfoType %ﬂﬂ PyDateTime_TZInfoType E’\J%ﬁ*?%’éﬂ)ﬂﬂﬁlﬁ]ﬁﬁo
ob ANfE A NULL., HERELE 22 AT -
int PyTZInfo_CheckExact (PyObject *ob)
N4 ob Mpypaterime_TzInfoType FRBUNR M EAE . ob ANREN NULL, JBLRREE E 2 BT .
TR % -
PyObject *PyDate_FromDate (int year, int month, int day)
REE: FHa9FA . ﬁ@fgﬁﬂiﬁ H . H E’:J datetime.date Xﬁ%o

PyObject *PyDateTime_FromDateAndTime (int year, int month, int day, int hour, int minute, int second, int
usecond)

BEE: #ag 5 A . R[] E A 5 year, month, day, hour, minute, second F1 microsecond J& 1 1
datetime.datetime %4,

PyObject *PyDateTime_FromDateAndTimeAndFold (int year, int month, int day, int hour, int minute, int

second, int usecond, int fold)

BEME: #ey3 A . R HAG 5 year, month, day, hour, minute, second, microsecond I fold J& P11
datetime.datetime Xﬂ‘%o
Added in version 3.6.

PyObject *PyTime_FromTime (int hour, int minute, int second, int usecond)
BEME: #9318, R[] E A $5 52 hour, minute, second and microsecond J& ] datetime.time %
%

PyObject *PyTime_FromTimeAndFold (int hour, int minute, int second, int usecond, int fold)

BEME: #a92 A . REEAFEE hour, minute, second, microsecond Fl fold JEEM datetime.time
POE

Added in version 3.6.

PyObject *PyDelta_FromDSU (int days, int seconds, int useconds)

BEME: Feg il A . REERGER. BRI datetime.timedelta X4, FFHATIEF L
BEAE A S Z R IR RIS FE datetime. timedelta XG0 SCAYFE A X [H] 2

PyObject *PyTimeZone_FromOffset (PyObject *offset)

HBEME: #FHeg5R . 1RE[— datetime.timezone XIH, ZXHREAF VA offset ZEFERBI R4
i e 22 .

Added in version 3.7.
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PyObject *PyTimeZone_FromOffsetAndName (PyObject *offset, PyObject *name)

B #FHey5l A . R datetime.timezone X, ZXTLEA DA offser SEUF R I E i
ZRIF X 4 FR name.,

Added in version 3.7.
— RN H BN R PRI B R S W M @rybateTime pate 4 §F H T K
(WNpypateTime DateTime) BISEH|. SEUAEEN NULL, HASK AL
int PyDateTime_GET_YEAR (PyDateTime_Date *0)
PATEHEE Y I 2k [m] AR
int PyDateTime_GET_MONTH (PyDateTime_Date *0)
R, MO F] 12 R
int PyDateTime_GET_ DAY (PyDateTime_Date *0)
R E T, A0 3] 31 RS

— BB FYIRHRIN G U B R o SR PyDateTine DateTime WA HTRIYLH] . Z4L
AREHN NuLL, I HASK AR

int PyDateTime_DATE_GET_HOUR (PyDateTime_DateTime *0)
ARENEE, AN O 2 23 FREEL
int PyDateTime_DATE_GET_MINUTE (PyDateTime_DateTime *0)
ARE A3, AN O F 59 YRR
int PyDateTime_DATE_GET_SECOND (PyDateTime_DateTime *0)
REFE, MO B 59 (RS
int PyDateTime_DATE_GET_MICROSECOND (PyDateTime_DateTime *0)
IR EIER, A0 ] 999999 FrHEEHL
int PyDateTime_DATE_GET_FOLD (PyDateTime_DateTime *0)
REr (e, R0 B 1.
Added in version 3.6.
PyObject *PyDateTime_DATE_GET_TZINFO (PyDateTime_DateTime *0)
iR [ tzinfo (A] PAA None).
Added in version 3.10.
— 6 T Sf A I X R R B . BB AU PyDateTime Time WIHH T LM . SHREEN
NULL, HRSFG#ErAl:
int PyDateTime_TIME_GET_HOUR (PyDateTime_Time *0)
AR[ENEE, A0 2 23 FREEL
int PyDateTime_TIME_GET_MINUTE (PyDateTime_Time *0)
AR [E S35, AN O F 59 HEEEL
int PyDateTime_TIME_GET_SECOND (PyDateTime_Time *0)
IREFE, MO B 59 (RS
int PyDateTime_TIME_GET_MICROSECOND (PyDateTime_Time *0)
IREEFR, MO F] 999999 (%K .
int PyDateTime_TIME_GET_FOLD (PyDateTime_Time *0)
AR, A0 E 1.
Added in version 3.6.
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PyObject *PyDateTime_TIME_GET_TZINFO (PyDateTime_Time *0)
iR 1] tzinfo (W] PA M None).
Added in version 3.10.
— BRI 20 G PRI B % . SR AU yateTine_pelta HFH TR, SHORE
A NuLL, FfHAS kAR
int PyDateTime_DELTA_GET_DAYS (PyDateTime_Delta *0)
R RKEL, M-999999999 F| 999999999 (i HE %Y .
Added in version 3.3.
int PyDateTime_DELTA_GET_SECONDS (PyDateTime_Delta *0)
R EIFPEL, A0 3 86399 [HE%L.
Added in version 3.3.
int PyDateTime_DELTA_ GET_ MICROSECONDS (PyDateTime_Delta *0)
BB, A0 F] 999999 [l
Added in version 3.3.
— ST RIS DB API 7%
PyObject *PyDateTime_FromTimestamp (PyObject *args)
BEME: #Hegil A, BIEIFRE NG ESBOTHINF datetime.datetime W, & AFE %4

datetime.datetime.fromtimestamp () o

PyObject *PyDate_FromTimestamp (PyObject *args)

BEME: ey iR . BIEIFRE— DI datetime.date X5, A —MEALIHY datetime.
date.fromtimestamp () E’\J%@I)—Eéﬂ

8.6.14 FKELFMITR

AL TRBY RN B R, HaiEAE A28 -- GenericAlias fl Union, B GenericAlias &

] C FF.

PyObject *Py_GenericAlias (PyObject *origin, PyObject *args)
J& T Fa5E ABL f 3.9 prte. Bl —> GenericAlias %42 . #H24F% ] Python 2§ types.GenericAlias.,
ZH origin F args 43 W% B GenericAlias Y _ _origin__ Ml __args__ J&VE. origin NiZ2—
PyTypeObject*, i args W PAJE—A> PyTupleobject* B LR Pyobject . HIRIEERN args A
2 ItH, W S — N REITHIF R __args. WHEH (args,) . WNSEEAT T B/DRE
kR, RUGELAE origin NEEA RIS W), Genericalias ] _ parameters_ JE4EEM
__args_ WUNENY . WERKN, W&51%— DR IFR R nuLL.

AT TR HNZ T B

static PyMethodDef my_obj_methods[] = {
/0 BT

{"__class_getitem__", Py_GenericAlias, METH_O|METH_CLASS, "See PEP 585"}

& BY
ﬁ*ﬁ*ﬁiﬂﬁ{f __class_getitem__ (),

Added in version 3.9.
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PyTypeObject Py_GenericAliasType

B THE ABL B 3.9 paAe. ipy Genericalias () FriRIMIHIXIRAY C KA. SE4r T Python iy

types.GenericAlias .

Added in version 3.9.
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CHAPTER 9

Mg, =Lz

THZ A Python #n14s ALHL T fEUMRIAER] AR A2 HTC B AR R 0 1S

9.1 7 Python #ig{t Z Hi
#—/MHLA T Python MR IR 1, py_rnicialise () BHLIAATAELE L Python/C APL REECY HTBE
JEAM S BISMY AR 2 A e E L2,
TERIUGAL Python 2 i, A PAZE Ay JH AR BR &L
o KRR AR 1) R A
- Py _Initialize()
- Py InitializeEx()
- Py _InitializeFromConfig ()
- Py _BytesMain()
- Py Main()
- AT PRI A S BRBE Python #n4s Ui 5 AT 4R
o JCE AL
- PyImport_AppendInittab ()
- PyImport_ExtendInittab ()
— PyInitFrozenExtensions ()
- PyMem_SetAllocator ()
- PyMem_SetupDebugHooks ()
— PyObject_SetArenaAllocator ()
- Py_SetProgramName ()
- Py_SetPythonHome ()

— PySys_ResetWarnOptions ()

— OB 2 B EHE Python wnds tbEe & HHAVER
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o 5 EBREC
— Py _IsInitialized()
— PyMem_GetAllocator ()
— PyObject_GetArenaAllocator ()
— Py_GetBuildInfo()
— Py_GetCompiler ()
— Py_GetCopyright ()
— Py _GetPlatform()
— Py_GetVersion()
— Py_IsInitialized()
« T H
— Py_DecodeLocale ()
= ARESHE TN L EA K BREAEPython s feiie 5 A4
o WA Bl
— PyMem_ RawMalloc ()
— PyMem_RawRealloc ()
— PyMem_RawCalloc ()
— PyMem_RawFree ()
o [AlH:
- PyMutex_Lock ()

— PyMutex_Unlock ()

O #ik
BEREMNERKRSE LW WA R LR HERL HLT R AWML RRE
%% %ﬁ 7{<}] !Zﬁ‘ e Z ﬁﬁ i}% Hi: Py_EncodeLocale (), Py GetPath(), Py _GetPrefix(),

Py _GetExecPrefix(),Py_GetProgramFullPath (), Py_GetPythonHome (), Py_GetProgramName (),
PyEval_InitThreads () MlPy_RunMain ().

&

9.2 2REETE

Python A T 57 4 il 42 JR HC B H A R PRI I A AL o X LERRAEBOIA L Ay AT

LA E— AR, AR 2 IR BRI L. BN, -o &¥fpy_ByteswarningFlag
N 1M —bb &¥Py_BytesWarningFlag XA 2.

int Py_BytesWarningFlag
It APL AUCH A R IEATARE : B4 YCHE B PyConfig. bytes_warning, 2L Python #7145 1LHH .

ikt bytes B bytearray 5 str HEUEH bytes 5 int W% 47, IAAT4T 2 MR
.,

Eh -b iﬁﬁ.lﬁ&ﬁo

Deprecated since version 3.12, will be removed in version 3.14.
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int Py_DebugFlag
I APT YR R AR W24 e B Pyconrig. parser _debug, ZULPython #4410t % .
THE s (R 2, OB T i) .
H —d YEIW A0 PYTHONDERUG FMEAS ik & .
Deprecated since version 3.12, will be removed in version 3.14.
int Py DontWriteBytecodeFlag
W APT (UK ) F AR : B4R B PyConfig. write_bytecode, S, Python #1451t
WRBEE N AR, Python ARTEF AP ZKXE A . pye XfF
i -B &L PYTHONDONTWRITEBYTECODE b Ar Sk B o
Deprecated since version 3.12, will be removed in version 3.14.

int Py_FrozenFlag

I APL UM FIRATARE : WYX EPyConfig. pathconfig _warnings, 2 JL.Python #1445
LB E .

YfEpy_cetpath () P RRIHIE R AT Rl RIS .
EE _freeze_importlib %I] frozenmain %%r?{ﬁﬂﬂ E@%Lﬁﬁﬁﬁ?o
Deprecated since version 3.12, will be removed in version 3.14.

int Py _HashRandomizationFlag

I APL M FHEATIARE : N UM NI E PyConfig. hash_seed flPyConfig.use_hash_seed,
2 W Python #1745 LB &

HII SR PYTHONHASHSEED FMEAF BWR A FAF R IR N 1.
WRALTAR A AEZAEL, W2 PYTHONHASHSEED PRFAS R IR AL I NG Al 1
Deprecated since version 3.12, will be removed in version 3.14.

int Py_IgnoreEnvironmentFlag

It APL R R IR E : N4 NIRE PyConfig. use_environment, 2L Python #7144 1

ZM& A pYTHON* PREEAR B, BN Al eI B PYTHONPATH ] PYTHONHOME,
H -E fl -1 SR E .
Deprecated since version 3.12, will be removed in version 3.14.

int Py_InspectFlag

It APL AR B T I Ry R4S UCH R/ EPyconfig. inspect, Z:JLPython #7145 1B E .

AF AN — DS B ABCR M T —c I, WSTERATIZMA B 6 2 5 #EA AL A,
A sys. stdin FHAE— 2 erﬂj“ﬂimtlmﬂ:

H -i YEWiH] PYTHONINSPECT AR 58
Deprecated since version 3.12, will be removed in version 3.14.

int Py_InteractiveFlag
B API R TR FIHA: WYY RAEEPyconfig. interactive, &L Python #7145 1LELE .

HT -1 IS
H 3.12 A 5.
int Py_IsolatedFlag
It APL AR BB T 10 RIS : B4R B PyConrfig. isolated, ZULPython #1451t E .
PARR 552 1T Python. 7ERR BIEUR sys . path KA E AR H SR ELH 1Y site-packages H 5%
H -1 IR .
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Added in version 3.4.
Deprecated since version 3.12, will be removed in version 3.14.

int Py_LegacyWindowsFSEncodingFlag

It API AR BB T 10 FIEA: MY HiIX B PyPreConfig. legacy windows_fs_encoding, %
DLPython #7145 LB & o

R AZE AR N AE T AE, W noes 4% 5 A “replace” 4 17 4L FH 4%, 117 A J& UTF-8 g i Al
surrogatepass §51RACIRESAE H filesystem encoding and error handler .

N5 PYTHONLEGACYWINDOWSFSENCODING Ml AR i MAES FAFR IR 1.
HZ RS PEP 529,

Availability: Windows.

Deprecated since version 3.12, will be removed in version 3.14.

int Py_LegacyWindowsStdioFlag
I APL AR B8 T 10 R YW B PyConfig. legacy_windows_stdio, 2L Python #1744
B E

WRAREAR N AESME, WS H io.FileIo iAJE io._WindowsConsoleIO fEH sys FrifEifi.
N5 PYTHONLEGACYWINDOWSSTDIO MRlaAR Bl i NAESS FAFEE NN 1.
HREZHAER, 25 PEP 528,

Auvailability: Windows.

Deprecated since version 3.12, will be removed in version 3.14.

int Py_NoSiteFlag
I APT A8 FH T 1) R3S M4 MCH IR B Pyconfig. site_import, Z:LPython #1440 & o

B site MY ASHIA IEET 05 R sys.path (4R, WIR site RAEMRHUR I TA
WREE ALK LA ARARA B L EAT A site.main ().

H s BEIRE .
Deprecated since version 3.12, will be removed in version 3.14.

int Py_NoUserSiteDirectory

I API #5388 T 10 FaEZA: WYX B PyConfig.user _site directory, ZUWLPython #1454
L E

REHs P site-packages H FHME] sys.path.
B -s fl -1 %I PA A PYTHONNOUSERSITE MIEAR B H .
Deprecated since version 3.12, will be removed in version 3.14.
int Py_OptimizeFlag
I APL R A T 1A F3E%s: W24 Pyconfig. optimization level, Z:ULPython #1445 1LHe E .
B -0 ¥EIAAI PYTHONOPTIMIZE MBS ik & o

Deprecated since version 3.12, will be removed in version 3.14.

int Py_QuietFlag
I APT AR T FaRA: N YHCHIR & PyConfig. quiet, ZW,Python #1745 1LELE
BIMEAE AL BB R BRACRIRCA B«
HT o IS E .
Added in version 3.2.

Deprecated since version 3.12, will be removed in version 3.14.
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int Py_UnbufferedStdioFlag
I APT AR BB T I R38R NS B Pyconfig. buffered stdio, UL Python #1450 E .
Sk il stdout A1 stderr AR,
B —u 3] PYTHONUNBUFFERED IS A5 55 .
Deprecated since version 3.12, will be removed in version 3.14.

int Py_VerboseFlag
I APT B ARB FH T 1) R34S M4 MR B Pyconfig. verbose, Z:WLPython #1451LEL % .

TRV T Bl — 2RI, R s iy 08 (SO 24 BN B ) ﬁﬂ%ﬁ?ﬁ%? 2,
WA $R RPN AR AR R SCPEAT Bl — 2RI R o IUANESTEIR R IR SR LS

i —v I PYTHONVERBOSE PSR BN

Deprecated since version 3.12, will be removed in version 3.14.

9.3 MIGILIIRLSILARRERS

void Py_Initialize()

J%& T T € ABL 4114k Python RS - 75§} A Python i R HIFE P , B B 247 AL M HoAth Python/C
API (B BRI 5 TS 1R 2 Python #1445 102 AT T /DR 51 ZME B

RHIIEL E N LR (sys.modules), FFAIEELRIFIERL builtins, __main_ fll sys. Bif
SRS RIKAL (sys.path)e EASKE sys.argv; X1 ILBEEE M H Python 47145 1Lk &
APL, 428 “ MBS (FERSCH APy _FinalizeEx () WREILR) BASPITEMEANE. B%E
MR EE s QNSRRI AR AR ) 25 e A B i i

{§ifjPy_InitializeFromConfig() ¥ H E X Python #7145 1LB H .

O #ik
1E Windows -, FH4% | G o_tEXT BN o_BINARY, SKILKFE MR CizfTiHiAYE Python
AR 1l 5 B

void Py_InitializeEx (int initsigs)

B TR ABL Q05 initsigs Sy 1 WIBLpRE) TAE X S5py_Initialize () 2L, QNS initsigs 4 0,
TR S S B R G, X AERF CPython fE Ry B KW FH R 7 11— - i A B 2R A H
SR

fifflpy_InitializeFromConfig() FH E X Python #1745 1LB H .
PyStatus Py_InitializeFromConfig (const PyConfig *config)
WA config BUEARANLGAL Python, #4L  PyConfig 1 1t TR o

TEZ [ Python 45 {CE . —5 T A REWIIALIEREAS . HTCIB T TIC B AR, DA TR
] AR S LA AR TR -

int Py_IsInitialized()

& FFase ABL Gt Python RS T IA1L, WHREIEME (FEF) 5 SUEREERE (F) . £H
Hpy_FinalizeEx () ZJ5, WRRECRHRIEMB(EE S|Py _Initialize () FRRBEA o

int Py IsFinalizing()

& T HE ABL f 3.13 paAe. MR Python fiRéds £ 2 X H MLRWIE (EF) (. fEHAMGER TR
Mg (%) {H.

Added in version 3.13.
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int Py _FinalizeEx ()

& THaE ABL B 3.6 AL, filtfifry_tnitialize () FrAY BT A 0145 AL A EE 5 3T Python/C APT b
BN, HHEE A WA ey tniciatize ) DORETEE MR B B B A TR RESE (LR
Wy NewInterpreter()). TEMAEGOLT, X 2R Python fftRE 4% 7 FC 9 P A A, 2458 —
WA (ERAE TR py_tnitialize ) BIEOLT), RBRECRIATAEMHRIE,

M Xigry_rnitialize () BB ERAE, DRITE R YAEROE [ — RS 7] — AR g . X
HRE TR RS . 2Py Runiain () JRERIE AT ILE A I i I R A

EEIRMMER 0. WRTERZAL (R rogds) WA AR, WRE -1,

FEOLL R B I N R 2 o H A AR P RT RE Ay 82 50T /5 3 Python, T AN a0 5187 JE 21 B ) A2
AL MEhESH m#k % (5 DLL) fi#k Python AR Y B 1A AT e Ay 2 76 1 8k DLL 2 HiRF i
Python 7} LI I AT N A7 TERRR Y AT WAAIIR AR, JF N SURT REAy BEAEIR th Y AR 2
HiFEL Python S BLHY B AT -

PP RN R0 BRIt X 52 i B BB e B LT A T 53X AT RE S 35O T LA X 52
(HZ ) STt (B0 __del O &) 4. Python Frin#k iy zh S mad AR 2
BiHIZEL . Python fERER T FLH A B WA T BEA SRR (AR A IR At e, 4 ) o« X
SIAEERG | B o5 B NFEAR 2R . 3 eSS i 3 L ) BE 28 A7 PT BEAS Rl . SRS 8™
AW AL GIRRRE I 2 B AT AT BR JCYE IR AR RN ARRF 2RI T ey _Initialize()
Mlpy_FinalizeEx () FiA]RER XA .

%]E#ﬁﬁ%%@[ﬂ/ﬂ '%"L‘f‘%ﬁi cpython._PySys_ClearAuditHooks,
Added in version 3.6.

void Py_Finalize ()

Jo FHsE ABL B — A BB MHE K py_rinalizerx () W) T HRASHRA .

int Py_BytesMain (int argc, char **argv)

BT HE ABL A 3.8 mrAe. B Fry Main () H argy @ —AFATEREA, O 7 N AR PR3
A R ZFE 4 CPython &Y.

Added in version 3.8.

int Py_Main (int argc, wchar_t **argv)

B FFasE ABL bRUEMRRESI) AL, BPE T 52 eI A A B AL IERE , DA Be— BB AT R DASEER
MRS AN AT B B, AR5+ using-on-cmdline FYRLNFHAT __main_ .

BOE T A B SRR 5E 48 CPython Ay QAT AR T, A (U TEE R B AT ik A Python 1247
B

arge Fl argv 18 % 545 C RFHY main (O BMEIIES LML, AEZATET argy B H 256
Hpy_pecoderocale () Feffey wehar_to A —PHEERNTEEFIRS UL H TR pHE SR
RIS AR TR (R, SEGIRIHE R PR NEAR 2 PIEE) .

WA R IR IR (BRI E) WRBIEREY o, ARMRE I R R W m) 1, e
WERSHINEA & AR Python iy 47 [A] 2.,

R ARG & T RAE A 9 AR systemExit, WILRECREARE 1, (HiRE SR, W
R Py_InspectFlag AP EMIG. WHIKE T Py_InspectFlag, PfTHR 252 H . Python /R
BF, BAEILE SO A HA 5 9 A Y systemExit NABEE HHERE, A EoAhR B 5 2CER
FEAN b TR s R TR

FEICR T2 ATaf B § —751Y) CPython 21 FHIHLE APL SCRYh (R B IRALIE), Py Main KB
B

PyConfig config;

PyConfig InitPythonConfig(&config);
PyConfig_SetArgv(&config, argc, argv);
Py_InitializeFromConfig(&config);
PyConfig Clear (&config);

Py_RunMain () ;
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EEFMERS, AKX AT REBE RS » & EEM ey mnitialize(),
Py InitializeEx () BY Py InitializeFromConfig (), F HBTH X BEELEFUIA SCRY ) EAh 3R 4 Fr
TR FERE . o AR G PR B S E RS JE T s A T IR 4 1 APT R AT = 5 B, I 4 3 e
AR AN A AT IC B 2 BB B T BRI A (181 Ry B B 24 32 77 B B ) 4 A e 52 5 A OB
S EAE B AT IR e R R SRS ) .

int Py_RunMain (void)
TESEREHL B ) CPython j2 T H HH AT AR

PATE ST E TR EW a2 (Pyconfig. run_command)., JIZAS (PyConfig. run_filename)
B (Pyconfig. run_module), QIRGXSEXRIE, WM _ main  BIHUN A RS2 0K
{73 H 3 Python 27”4} (REPL),

HSRpyconria. inspect RRGEE (BA), MMAPREAIEHIEL (HIFS| % R8) g sy
0, SR USRS S TR VR ] 1. WIS R T AAE A BAL BRG systemexit, IR
O R PR R 2R 1

SRy Contia. inspect EREEE (BIATMHEIN T 1 JHH), WYMREILEMET, WA LER
IR A main_ BRI 4R A4 28 I ZEAE T2 Python % (REPL) k. ISR ARFRSS
B TR, R REPL 23 gy B | K . 2 J5 BB KO L REPL 4 i 4445
TokEE MRS S| R A IR A VAR 0, BI% T RARY systemsxit NI
BISEL 50T o] E Ao AL L S ] 1.

B 2 2 AL Python ARREAETTI R % 1 T S5 o] ML Hh T AL FRHY Systembxic 5
B B R

W Python 52 % BF— A py_runvain () FERSEBEF BZGZ1T5E B Python (701

int PyUnstable_AtExit (PylnterpreterState *interp, void (*func)(void*), void *data)

o

X2 RAEE APL, ERFER ZATR AL &k 3 .

B AR ERERS interp T atexit . X 5ry atexit () ML, HEEZ AR
AR T B SR TR 5T

WAk interp 54 GIL
Added in version 3.13.

9.4 HERSH

void Py_SetProgramName (const wchar_t *name)
BT RaiE ABL It APT R T FaR%: M YMCNIREPyconfig. program name, Z:W,Python
MG ILEL A .
AR % R, N ME IR ey _Inicialize () ZHIAE. BRHIFMBESEET T
main () AW argv 0] SEHE A TEFAT) . Py_Getpath () FITR I LE H A R B 22 (1)
BTN T RS 0 A8 AT PAT SO Python jZ A7 I FE . BRIAMEZ 'python'. SHUW 245
FFFSAEE T B — D AR EA R WA AT, RN AT 2 LA 2028 . Python ff s
H AR ] RS ER AN 2 B AT T I 2
ffiflpy_DecodeLocale () FfBIGFTE PABE]|—1 wehar_* F44E .
H 3.11 AT,

wchar_t *Py_GetProgramName ()

B FhiE ABL R0 py_SetProgramvame () BLEMARFAHK, BORINKAFR. R IBK T 5 )
St FHE AU,

WERBCRNAEPy Tnitialize () Z ARGV, MR M NULL,
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16 310 A KA ZE B AR QISR BEAE Py Tnitialize () Z AR RFR E] NULL,
Deprecated since version 3.13, will be removed in version 3.15: MUAHFREL sys.executable,

wchar_t *Py_GetPrefix ()

B FHEE ABL & [0 51 % © 2 3 By ML TP & SOOI prefix, X2 3 i 3Tl pyconrig.
program_name U AR T 44 FRAN L6 PRA5 AR 5 i YR A 19— R 90 52 A A SR SR IR s 28 491 SR it
ﬂﬂ%*ﬁ?@ﬁ(ﬂy '/usr/local/bin/python', i prefix ﬂ\j '/usr/local', ﬁ@ﬂg?f?%%ﬁ?ﬁﬁﬁ%
S WA ABBHEE . XX T 5w E M) Makefile ) prefix At DA NAEHIFI L 45
configure JIARH] ——prefix 8. ZERAE N sys.base_prefix L Python fAHEfHE . & 0EH
T Unix. 72 0T —P K%L

BRI APy Tnitialize () Z IR, MR NULL,
TE 310 BRAR K AEASTE: PAE SR B AErPy_Tnitialize () ZBIBVE ¥R F] NULL,

Deprecated since version 3.13, will be removed in version 3.15: M 3REL sys.base_prefix, B{H AR
LA BIAE N FRE sys . prefix,

wchar_t *Py_GetExecPrefix ()

& FRE ABL & [l 41X 2 2R B AR T 6 U exec-prefix. X @il il T pyconrig.
program_name BB WIFET 24 FRANHELEPREE AL B BT IR AR 1Y — FR AL IR SR s 28000k 88, 4
WREF 4PN ' /usr/local/bin/python', N exec-prefix N ' /usr/local' . iR [B| BRI
FSAEAE s VT A S SR . XX T 855 )20 Make file W) exec_prefix Wi DA TR S
W% % configure JHIASH] ——exec-prefix B, Z{HIAF N sys.base_exec_prefix fit Python
RSB . BEALE T Unix,

o UHOBT A B SO (T AT SCPFRISE =22 ) R 2 AN ) [ SR A I % exec-prefix
FFRAFT prefix. FEMAR 2T, HAETF G 03T REZAET the /usr/local/plat JHK
REMTARSL TP 5 I SCPF AT RE 23T /usr/locals

B2, FER—HE B RIRK A S, PIPrAis1T Solaris 2.x #FE R 4EH) Sparc Pl

BANARI-6 , {Hiz4T Solaris 2.x [ Intel L8257 —F¥-5& , 1MizfT Linux /) Intel Hlas e —

MF-G o M FEERAE R SR AR FBEAATGE R S MBI AYF-5 . 3 Unix #847E R GEH 0L A

PrANT] s X IERGE LB 2 S 22 51 FLK TR I prefix Al exec-prefix J2 AR, IR 257

g—gi )i%‘&%?ﬁ'éﬁi%ﬂ’ﬂ Python 7 2 M 32 F-F-H ) (HFH AL T B AT 413 BT 66 71 9 Python
|

Z G045 H 5 N8 W] i B mount By, automount F2 /¥ PAYE S [E] LT /usr/local 1Mk /usr/
local/plat BUAST XA G A SRS

WO AEPy Tnitialize () ZHIREEE, 75M¥HR A NULL,

TE 310 A A AR B BRAE QISR BAEPy_Initialize () Z IR R F] NULL,

Deprecated since version 3.13, will be removed in version 3.15: B N3REL sys.base_exec_prefix, B{

%‘ﬁu%%ﬁ'?&ﬁﬂ EM%@%NW\J%W sys.exec_prefix,

wchar_t *Py_GetProgramFullPath ()
& T HasE ABL R [H] Python W AT SCIF SEREFR T 245 X RIENETRIF4F (Hpyconfig.
program_name W& ) R4 BRIAIHUE R KA R MEHT 2T B 10 . R B FEAF R 1548 B S AT
fitt, WHAT MBI . ZERFPA sys . executable HYZFRAL Python LI
BN AEPy Tnitialize () ZHIHEEA, 75N [E] nULL,
TE 3.10 A AR T AR R EAE Py _Tnitialize () Z HIHEHARF ] NULL,
Deprecated since version 3.13, will be removed in version 3.15: BN FKEL sys.executable,

wchar_t *Py_GetPath ()

% T RE ABL R [PERABIHUR RS X BT R AR (Hpycontig. program name WE) Hl
FERCFRIAS RIS Y o AR T4 8 o — ARSI AT 5 B 70 B A5 0 TG H SR AR 1t
5 BRAFAE Unix Al macOS 2y =0, 7E Windows [y ;o SR FAFE A8 MBS0 VA
ARG A . FI3 sys . path FAEMRES S SN G ERAII L EFAEREE BB OF H.
HHEHFRRAE ) AL TN 2 e i 1 R A
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BRI AEPy Tnitialize () ZHIHREM, 75 NHHR A NULL,
1 3.10 A R AR AR AR EAEry_Tnitialize () Z HIBEA I FFR A nULL,
Deprecated since version 3.13, will be removed in version 3.15: YA FKEL sys.path,

const char *Py_GetVersion ()
% FieoE ABL 1R [5] Python fERERR U RAS . XI5 A A0 FIE W 475

["3.0a5+ (py3k:63103M, May 12 2008, 00:53:55) \n[GCC 4.2.3]" }

A (BISE— 2R IE) &4 AT Python MUAS 5 WA 74T A2 LA TS0 ) 2 2ERIK
THAT o IR FAFERRHR 1 S AE R O A A MOHE. ZfERFPA sys . version HAFR
it Python AL {1 -

TS py_version F iR,
const char *Py_GetPlatform ()

BT RE ABL RIIYHFESEHF SRR 78 Unix b, XRFABIERGR “E &P A,
A C/INGIEA, BN EFRASS S B, XFT Solaris 2.x, BFR SunOS 5.x, ZfHFFA 'sunos5'.
7£ macOS |, B¥ N 'darwin'. 7F Windows F'E¥N 'win' . 1R [EHFAFR I8 M SA 0
FANAE R HAE . Python IS 3T sys.plat form PREUAIE.

const char *Py_GetCopyright ()

& FhasE ABL &A1) Python BRAS ) BBCF e, Bilan

"Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam’

IR FAFER A S s W EARNAZ A . Python fCHS ATt sys . copyright FREUZIH.
const char *Py_GetCompiler ()

& T HE ABL &[5 T %1% 24 B Python WA ik dstE 2, Mm-S niEs, fln:

["[GCC 2.7.2.21" J

R ] P AT R R R ESTEE . R E A NAZSCHAE . Python UG n PAMAE & sys . version HEREL
fE.

const char *Py_GetBuildInfo ()
& FHaE ABL aR[IAG 5 24 7 Python e 5 il i Fr 91 5 FAL S H BRI TRl R (5 8., filan:

["#67, Aug 1 1997, 22:34:28" }

%{%E@?ﬁ%%ﬁrﬂﬁ%ﬁﬁﬁ%; W EARAE WA . Python S W] PAMNAS B sys.version FIREL
%IH. -

void PySys_SetArgvEx (int argc, wchar_t **argv, int updatepath)

E}?‘}%‘/\L ABL llilﬁ API %ﬁ%‘%’ﬂ??[’ﬂ?ﬁﬁ E—‘Aﬂ:zlﬁﬁjﬁlﬁﬁPyConfig. argv, PyConfig.parse_argv
Mipyconfig.safe_path, Z:W,Python #1451LE H .

MAE arge Ml argy & sys.argve. XETE S SIEATRIFH main () BEWEML, XBIHETH—10
N 214 6 1] BEAHAT B I AR SCEF AN 2 Python ARSI 14 AT $0AT S0 QSR 308 Bhsf a4, )
argy FHYEE —T ] DU A FA5E . R ILER B EWIIRIE sys . argy, WPy Fatalerror ()
e E AT .

2R updatepath %5, ICPRECRSE RAE . AN5R updateparh SR AEZAE, I R BIGA R AR 3 DA T B

BBk sys.path:

o WRAE argv (0] FAEAN—NBUG A, WA BTE H R4 B PR IS sys . path )
THko

o TEHAUREIL T (MU, W arge y 0 B argv (01 RIGWHBA LMFA), WAFTE sys.path
M SRR — 2P AR, XS T IS B AR % ().
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ffiflpy_DecodeLocale () FfBIGFT R PABE]|—4 wehar_* FHE .

%ijﬁié%l‘ﬂPython S B E W PyConfig.orig_argv fllPyConfig.argv il H.

0 #iu
FWHE T AT BN AR DAAME H i A Python fERESS B AL A 0 VER updatepath, FHETR
TR sys.path A5, £ CVE 2008-5983,

e 3.1.3 ZRIMIRA T, AR B H pysys_setargv () ZJGF B 55 —4> sys.path
JoE, HlansE:
[PyRunisimpleString("import sys; sys.path.pop(0)\n"); ]
\ J

Added in version 3.1.3.
H 3.11 A FE .

void PySys_SetArgv (int argc, wchar_t **argv)

B THAE ABL M APT ARy ] F AR AR B : V248 B Pyconfig.argy Bl Pyconfig.
parse_argv, W Python #7145 1CBE .

RS T-Pysys_setargvEx () W8 T updatepath > 1 [§:3F python fERERS RS T -1
il py_pecoderocale () HMFMSFHTER A E]—> wehar_* “FAFER .

i E Python #1450 & [ Pyconfig.orig _argv MPyConfig.argv 5.

T 3.4 A KA AR T8 updatepath (BRI T -1,

B 3.11 AT

void Py_SetPythonHome (const wchar_t *home)
& THAE ABL I APTROREE T 1) MR WM B PyContig. home, Z:ULPython #145 L2

Ho
BEE BN home” H 5%, tHHLEFRUE Python FEFIERI (/1 E . 1525 5] PYTHONHOME | %S EUFA4F
A Lo

BES RO 5 M E S b — D PAREGOR I TR, AR P AT R R PR #5422 . Python
PR h B ACRS A 1B R AT i P R

@}ﬂPy_DecodeLocale () ﬂéﬁﬁ:’ﬁg?%$%f§§ﬂ~ I~ wchar_* ?ﬁt$o
H 3.11 AT

wchar_t *Py_GetPythonHome ()

% T HasE ABL AR [BIERIA A " home”, Hl/& Hi PyConfig. home Frik B IME, B EFEBE T PYTHONHOME
FRIEAR B DL W R4S B A

WA NAEPy Tnitialize () Z R, F5MHHR A nULL,
TE 3.10 JRA G A AR SIAEUNSR BEFEPy_Initialize () Z BRI RFR ] NULL,

Deprecated since version 3.13, will be removed in version 3.15: ¥ 3REPyCconfig. home BY PYTHONHOME
WA

9.5 ZEATHLSHEREIM

Python f# e A2 58 R RAE LA . N T LR 2 LA Python R )y, W& T — a8, #r hglobal
interpreter lock BGIL, IR AAERA C L JaA e 24 HiJi7) Python Xt 4. WIRBLAX L, HIff
s ] B B E AR T REAE 2 AR YRRy T SO BN, WS 2R R IS AR R R 5 | 0
SRR fEfc 2 S U T — Ui A 2 P
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Pk, FRMESR HA SRASGIL AR 74 BELE Python X4 EIRATH#EAEEE ] Python/C APT %, Ry TR
R, RS S E MR AAR (B2 sys . setswitchinterval (). BItHATERLE SCIF4F ] fEiE
JFHZERY VO BAEmPREL, DA HAth Python ZLAERI DARIINFIZAT

Python RS AL — D44 Py Threadstate WEHRGM A P RfF— AR L BMICRER . ©F 1%
ﬁ%gﬁfﬁ?ﬁﬁﬂ§§ﬁﬁE@PyThreadState:TzﬁjﬁkﬁﬁfﬁPyThreadStatefGet()5@%%E¥o

9.5.1 WY BRI RABPER GIL

REFARAEGIL 13 ARG EAT DA T f BL4544 -

WRERSRED N BHEE
B R EEE

L RTEEEERN 10 B ...
TH KRR BB

KB %R A& EREL

O AN P3G I 7 — R R L e

Py_BEGIN_ALLOW_THREADS
co. RATHEEHEERY 1/0 #B1F ...

Py_END_ALLOW_THREADS

Py BEGIN_ALLOW_THREADS FZ2¥F] FF— Nt e B —A Bais il ey 5k A8 &3 Py END_ALLOW_THREADS %%
B P AN
AR R R T T A

PyThreadState *_save;

_save = PyEval_SaveThread();
oo PATERBEERM 1/0 BIE ...

PyEval_ RestoreThread(_save);

XL B TAR BN s 4 R BT R ORI 1 18] U AT ARSI T8 AR ORAF AR AR
A, A ATE BRI B AR TR ST (PR R o5 — DA AT ASE BRI BT B C i etk
SR AR AL T ) o AR, 2RI LRRRASI, A AR TR £ 2 T SE AR -

O #ik

W A4 VO RECERL GIL Ay e WA G, (HerE)H A TR E 51 Python X4 K s it &,
U AN N AF G2 o X EA T4V G R 40 B I 23 R 50w AR o 280106308, e X BaE $A T IR 46 B e 7
PRVERTFRME 21ib Al hashlib LSRR GIL,

9.5.2 jE Python Gl 12

M%7 Python APT (4l threading FidRt) BIEZAENS, £ H3) KB MRBRRASR M i R
R IERR. E2, WRLRZN C A (Bl A B CMAREE B SE =J7 RAIEE) , BEATA
FiA GIL My i b Y AR S A 1 o

ARARTE BN IX LE S AR ] Python AURD (3@ 2 Fak S8 =5 FEP S it [l 8 APY i —5) ), fkah
A Yol i QSRR SE R A (R m R I s 2, RS SR GIL, et eI &RBRE
fEE, XEEARARETF ARG Python/C APL. SEINPA B BRIG, ARV Y EARDIREHEE, B GIL, #
JE R ARSI E A

PyGILState_Ensure () flPyGILState_Release () RIS AWM LRI A #AE. M C LB 3
Python #1757 U

PyGILState_ STATE gstate;
gstate = PyGILState_Ensure();

(ZF50)
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(B L)

/* FEWHAT Python FiE. +*/
result = CallSomeFunction();

/r REERBINERE */

/> BmsE, ARZEALRHEALNF Python API, */
PyGILState_Release (gstate);

I E pyGILstate_* MBS BE RA M2 RERESE (Hpy_Initialize() HEIAIE). Python S7HF
BIEBIMO RS (il py_NewInterpreter () Q) HAR TR AT Z A REAAl PycILState_*
API,

9.5.3 F= fork() BEBEI

A RERER) 7 — TR EE R E W BUZ ENERX C fork O WHIMBIATH . TERZEEHF fork O 1Y
Ao, M AHREAT fork 2 J5H5 U K fork IERFRAAAE . O TR Z AT AL BEA A B2 CPython )12
Ty T BRI AT S PR 52 10 o

SRR UET AR —F S A AT By HA 2R R T M B A S 9iRE i . Python 3@ 43 7 fork 2
BN ERE FH A, IEBE SR E IR T 2H os . fork () G TX/ANANE, Ib4h, EHAEE PR
H1 [ 4E4A] lock-objects. 7E itk A Python i}, %4 JpykiE A Python #£ fork 7 Fij5Y 2 J5#s Bk ek &
B (3F Python) 4. 24 OS L HBIU pthread_atfork () K58 M FERERHERE . b, 2P
JEgk ik A Python i}, EAZEA fork () MAREM os. fork () (FFiR M55 iE F & Python ) & AT AE <&
SO fork 2 J5 I AL TR Y Python N8I A A FEE . Pyos_AfterFork child () £x2ilH
BB, HH NSRRI E

JIT A Ath 2 R R R 45 A X — L B R CPython {32 17 BR800 70 % 3835 B, os. fork () #f
eI R X R R R R A AL TR T 2 A AR RE 2% 1 BT R H ey Threadstate X R DA K T A
flipyInterpreterstate MR WT X — AL main” 4% 5 BURFIRIEIR, fork () V24 RAEZfFRE
i f"main” ZERE P RERAT, 1 CPython 4xRyig 47 It e MWl e LA SR TN AR LI . A 2 exec O F5R
JE SERPRIR B4 17 DL ME— A B

9.5.4 Eh API
XA S C 4 AU EE R A Python AR I frr s JH (92 B AT R K

type PyInterpreterState

BT3B AP (1A R mlag s iR ) - i Bn e R GRS LRSS . /T -
TEAS I AR S H AT PEDA S AL — S TR H o SR P A D & A U

VAR T A A AR AR I AR A S AT AR PY, (HIERRPES U] AT T SR AT 4545
ERob. RS Bt 2 A AR s, TOR BT E TR -

type PyThreadState

B T2 APT (1EA R E#R)  ZEIRGH RPN SRR . ME—I A A ER AN :

PylnterpreterState *interp
AR R RIRAS
void PyEval_InitThreads ()
B T 1eE ABL APRATALA AR B 71 R AL
& Python 3.6 S HUEMUA T, BLEREISAE GIL AFAER QIR E
15 3.9 JFUA A AR T R BOUAE R AT AL TP
A 3.7 WA K R A W R BOAE i py_Tnicialize ) WA, HWREFEHATEHEE.
e 3.2 A KA SRR A AR EPy_Tnicialize () Z AT
3.9 HUAF .
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PyThreadState *PyEval_SaveThread ()

B T HRUE ABL BEHCE R REAR BT (CWER OB HRr RIS L NuLL, IR [A] 2 B i ARRIR S
(A2h NuLn). ASRBICHANE, WY AT R E

void PyEval_RestoreThread (PyThreadState *tstate)

B T HE ABL ZREUAE R R SR 81 (SR E QU8 FR LA ESBN tstate, "EALWIAN NULL, AR
BIEPLEIEE, WY HT AR AR IRHE 75 R 2 A

O #ik

4 E AR 2 MR SR A0 S C R, DS A2 1 Python B
VRET DATEVE R i Py_TsFinalizing () BY, sys.is_finalizing () SRR 2
AL T J M o DARE G R B 4 £ .

PyThreadState *PyThreadState_Get ()

B TRUE ABL R MY HIRRRIRAS . SRR BLA A o FEAPIRASY NuTL i, R —
AEar AR (XAER 7R e A2 5 2 NULL).

%“L%aé%l‘ﬂPyThreadState_GetUnchecked ()o

PyThreadState *PyThreadState_GetUnchecked ()

HpyThreadstate_Get () Fftl, (HAIEH N NULL NIR £ R FEHFF 8 B 8drds . T %6
TR A S5 A 25 NULL.

Added in version 3.13: ¥ Python 35 #| 3.12 1, W ER B EZE A AN H G H N

_PyThreadState_UncheckedGet () »

PyThreadState *PyThreadState_Swap (PyThreadState *tstate)

B T RE ABL 24 Y R R ARRAS 5 h 24U state (FTE NULL) 25 IR ARIRAS . & R R Biah
WA HARBOREAL

T H R E R A AT, I HORNBESR A T-lREA -

PyGILState_STATE PyGILState_Ensure ()
B THROE ABL B 08 24§ 2 F2 © UE 45 47 8 1 Python C API i A 45 Python 5§ 4 J&) fift B #% 4
B 24wk A an el AR E I # Srycristate Release () AR FHAH DT BC it 7T DA 38 4 &
RV H IR R B 2R — kUi, HZELERESWE 2| Release() 2 Hi 1R A 58 7T DA
fEPYGILState Ensure () MIPyGILState Release () VA 22 A B Hifth 55 28 FAH 25 1) APL., i
40, AILAIERS#i Py BEGIN ALLOW THREADS Py END_ALLOW_THREADS %%,

BREHE R — Y pyGILstate_Ensure () FEH RO RRRRSWAREH “mif”, I B mgiikis
YhpPyGiLstate_Release () PARfif# Python AbTAHFPIRZS . EAR SRV IHTR A, (HX 2L T AL
=KX PycILstate_Ensure () [ HERUL R HX PycILstate_Release () [
FH BRI o

MZRBOR M, M ATEARF A GIL HAEUS TR (LT Python fUR . $hATRIMCHR:- T BB am i i .

O #ik:

MIs AT IEAE R AL A LA TR R HOR A iz A, BIMEAEA 2 i Python 7Y
W] ATEVE A B BR B B Py _TsFinalizing () Bf sys.is_finalizing () JRAGE fERERS /2
LA T B LA R AR S A b B R S5 1R

void PyGILState_Release (PyGILState STATE)
7% THE ABL B2 BI #k BUWI AT o] 98 JH. FE sbJE 2 J5, Python [ fR & 45 5 H 7 X AH
[ PyGILstate Ensure () Y2 BIA—FE ({H2 10 5 MRS KR H 7 i 2 R A1, XF GILState
APL [y 2 it ) .

$fPyGILState Ensure () MR IR IR BRI SHE ] — AL FXfPycILState_Release () VR FHAHE
UMLTi
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PyThreadState ¥PyGILState_GetThisThreadState ()
& THE ABL IREU AR Y AT R ADRAS . QR M BT 4AE 3% it GILState APT JIJA] PA3R [4]
NULL. WEEELBELARSA XA NERRRE, BT £ LR E YT A SRR A -
X BRI A2 W R L

int PyGILState_Check ()

WS BTAE A GIL Wk [ 1 33 3R 8] 0. ek 50n] DARE I AT AT ZRAR TR T . AT 24 B Python
ARRRESC LW Hf LY aiERa GIL e A 2R m 1. X 3202 —NBAZ W . BTl
PR SN A FBE R B S ARE AL, 24 010E GIL 4 s i m] AR 1 5 AT By 48 1
FeE AL DL M AR AT .

Added in version 3.4.
PAR B ZZ 4 0 B N AR 2 4055 TETE Python JEARS KA 60 b A 7 9 I
Py_BEGIN_ALLOW_THREADS

J& T FaiE ABL WWESY A { PyThreadState *_save; _save = PyEval_SaveThread();. 1§
HEEEE—MILERS: BUHSERRYPy_END_ALLON_THREADS JRVCRC. A KRR IE—1
TWETESE 3.

Py_END_ALLOW_THREADS

& T 182 ABL WY -l PyEval_RestoreThread (_save); }. WEEEE—NHEEES; B
W52 I Py _BEGIN_ALLOW_THREADS ZVUHR. 25 L SCPAHE— B b7

Py_BLOCK_THREADS

B TRE ABL XA~ZX 9 J& N PyEval_RestoreThread(_save);: BEEMN T A XIS
Py _END_ALLOW_THREADS,

Py UNBLOCK_THREADS

BT RUE ABL XNEY N _save = PyEval_saveThread () ;: BN TIA T IRIESE S FIAL &
A Py BEGIN_ALLOW_THREADS,

9.5.5 KB API
THNTH R AEPy_Tnitialize () ZJGHEUHH
TE 3.7 RAREHEAEW: Py Tnitialize () BIESHIIRILGIL.

PylnterpreterState *PyInterpreterState_New ()

& T isE ABL BIE—DHRREARIR SR G . AFLESFA S RMRESRSL EUERA LEF IR
L BRI T U AT BE 15T

Bl R — MR SEN H T3 cpython.PyInterpreterState_New,

void PyInterpreterState_Clear (PylnterpreterState *interp)
& T HE ABL HEMRAPRSN R IraEE . DR 4 R i
5| K—ARNIESE FH T2 cpython.PyInterpreterState_Clear,

void PyInterpreterState_Delete (PylnterpreterState *interp)

JB TRE ABL B BEARRERARAS X G20 AT EREA A SR R R AR B R R A RS 0 A0 B 2 i
XfPyInterpreterState Clear () WJVHFREE.

PyThreadState *PyThreadState_New (PylnterpreterState *interp)

& T hEsE ABL RIS T 2408 R N R AR R . EJRAPREAS B F5 2R, (HANSRTR
ZFHIRS BB TR T, 0T DAPREF

void PyThreadState_Clear (PyThreadState *tstate)
B FioE ABL EELAFRRESXMZ T IrGEE . DR &R

TE 3.9 A KA AT IR BOINTE &8 [l PyThreadState.on_delete [\, FEZ HIRASH, B
W%ﬁéEPyThreadStatefDelete () .

TE 313 fRAS KK AR TR PyThreadState.on_delete [B[EE WS .
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void PyThreadState_Delete (PyThreadState *tstate)

B THaE ABL B BUERRIR SN . AT B R A £ R R 4 B
XfPyThreadstate_Clear () W RERE .

void PyThreadState_DeleteCurrent (void)

B B B RS IR & R AR Bl . S PyThreadstate Delete ()

2 AR S e A 22 il

Rk, WAFFA 42 SRy R

P, RSO E BT Z HiXf Py Threadstate_clear () WIPH R EE .

PyFrameObject *PyThreadState_GetFrame (PyThreadState *tstate)

& THUE ABL B 3.10 paz. $RH Python ZADIRZS tstate 1) 4 Hi i .
iR [B]—Astrong reference WA M HTHAAT W R [E] nULL,
WiEZPyEval_GetFrame ().

tstate WIS K NULL,

Added in version 3.9.

uint64_t PyThreadState_GetID (PyThreadState *tstate)

& T HE ABL B 3.10 paste. FRHL Python ZEFRARTS tstate ) ME—ZEFARTSH,
tstate WIS A NULL,
Added in version 3.9.

PylnterpreterState *PyThreadState_GetInterpreter (PyThreadState *tstate)

& T HEE ABL B 3.10 jase. 3RHL Python ZRARIRZS tstate Xof WY A FFRE 2% o
tstate WA K NULL,
Added in version 3.9.
void PyThreadState_EnterTracing (PyThreadState *tstate)
2715 Python LRAFRIRES sstate i) IBERAN ML BE AT«
{Fifl pyThreadstate_LeaveTracing () BAEUCRIRE 4],
Added in version 3.11.

void PyThreadState_LeaveTracing (PyThreadState *tstate)

ANAC

W(E Python Qf*{/{k,b\ tstate ‘:P%}j'iPyThreadState EnterTracing() @(%1'?9/] fiﬁ'éﬁ}ﬂ‘ﬁ

HiEZRPyEval_SetTrace () MlPyEval_SetProfile () B,
Added in version 3.11.

PylInterpreterState *PyInterpreterState_Get (void)

J& T R4 ABL & 3.9 prie. FREUCY B,

15 7 E 24 il Python LR BLAR 25 5 472 24 1 TRE 2 L0 22 th B BHER (5, & T

NULL.,
WY R GIL.
Added in version 3.9.

intb4_t PyInterpreterState_GetID (PylnterpreterState *interp)

B THUE ABL B 3.7 paAe. iR IEREER A ME— ID. QRIS TR AP A AAT AT B R WRF R[] -1 5

BHiEiR.
WY 5 b2 F5 4 GIL,
Added in version 3.7.
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PyObject *PyInterpreterState_GetDict (PylnterpreterState *interp)

B THUE ABL B 3.8 pae. R[] — NPk L R BRAY 7. AR BLeRBGR ] oL WIBEA AT
USRS | At BV T 1 24 KR e % S 5 L AN T ]

XA ZPyModule_Getstate () PR, §RIIN M H ERFMBRLS T JRIRSE R
Added in version 3.8.

PyObject *PyUnstable_InterpreterState_GetMainModule (PylnterpreterState *interp)

;)
XE R8T APL, ERFER ET R PA L E SR AR

Return a strong reference to the __main__ module object for the given interpreter.
IR D625 A GIL.
Added in version 3.13.

typedef PyObject *(*_PyFrameEvalFunction)(PyThreadState *tstate, _PylnterpreterFrame *frame, int
throwflag)

AR TSR Gt

throwflag T 25t 2R RN throw O JPEERHUN : ARAESRE, ALY R,

TE 3.9 WA B A SR EOIAE T 42— 1state T2

TE 311 AR K AEAST: frame o2 PyFrameObject* BN _PyInterpreterFrame*,
_PyFrameEvalFunction _PyInterpreterState_GetEvalFrameFunc (PylnterpreterState *interp)

BRIl R 4K

12 )i PEP 523 “Adding a frame evaluation API to CPython” .

Added in version 3.9.

void _PyInterpreterState_SetEvalFrameFunc (PylnterpreterState *interp, _PyFrameEvalFunction
eval_frame)

T MWIPTEAL PR AL
1525 PEP 523 “Adding a frame evaluation API to CPython”,
Added in version 3.9.

PyObject *PyThreadState_GetDict ()
BEME: BT A B TRUE ABL IR [l — A ] DATEH A e L IR S A B i 58t
AN AR R 24 (8 — A 1 B R AE 2% 7 M R A AIRAS . TRV AT T B 24 BT AR RS I AT DA
P ML RR . SR MR EOR ] wuLL, BB AR AT S8 455 | ATt ELR I 5 I 24 B A AT T #024
HIZAEIRES .

int PyThreadState_SetAsyncExc (unsigned long id, PyObject *exc)
BT RE ABL fi— AR R HIE | B id SRR RARRG AR id: exc US| RAG SRS
Fo LRI X GTBUEMTXT exe 1951 SAB7 IRBEEMN, RS IREC K C ¥ RAKFMNE.
P IR GIL. 3R [ SRS SRR ECR R IEE A —, (EARR R B 2R id 2k [a]
0. IR exc 2y “NULL, MITEBREREMAHAEIER R (AR . ARG R
e 3.7 WA R id TEBHBEM 1ong B unsigned long.

void PyEval_AcquireThread (PyThreadState *tstate)

J& T HUE ABL ZREUA Ry REaR T -R7 214 T AR S BON tstate, BN NULL, BULAHE I Z F
CRalE. aRIZLRRC BB, W kA 5em.
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O #ik

A TEAE R A M A SRR L BB 4 2, BUEAR A ARy Python G .
VRET DATEVE R Bl Py_TsFinalizing () BY, sys.is_finalizing () SRR 2
AT B DB R B 2L

IE 3.8 JRAR KA AW B g W Ny H5PyEval RestoreThread(), Py END_ALLOW_THREADS ()
MlpyGrrstate Ensure () fRFE—20, WNSRTEMPREER IEAE S 2L BB A ) 2> 22 25 4 1 2 e

PyEval_RestoreThread () y&—NMGRZAI M (RIELAR M KPIMHIL) T RZo R

void PyEval_ReleaseThread (PyThreadState *tstate)

B T idE ABL KU pi AR H BN NuLL FRRE 4 R AR . 7ML BT B A A B I H
WO T SRR TR o 1state BRI NULL, SSHAEH TR A B2 B AUR A AR
& - WRAR, MRS Emdiiz.

PyEval_SaveThread () je—PIGAN IR (RIELAR M ARWIIGIL) S 2R %L

9.6 FREREIRXIF

BIERZHABIT, AREA SR AUl Python filfReas , (HAL U3 B BLRAE R — b Re L 22 )
— LR R Z MR RS . TR BRI MR — K.

7 RRERHRTEE TN B LI IR S — MRS . R SR A Python fRFERE . 5
TARRERARN , - R B EL A ME— 1 L 4 e e (F LA B B4R . i 1 e E 2 AT R LA T 3
9% FL B S 5 T I LI T SRR S, Py Tnterpreterstate Main() BRECRHE I — /57
HORZS 94

YRATARE ] Py Threadstate_swap () BRECE T AFREAS Z AIEAT UG . W] DAGE T 51 R B5OR B 8 A 85
Bl
type PyInterpreterConfig

BT RCE TR TR TE S ISR . HAG(UAEPy_NewInterpreterrromContia () I
B 2 A S WEBAT IR T

Added in version 3.12.
LER IR B

int use_main_obmalloc

WRAZAEA o M T AFREERREGE T F O X8R rEaeiRES. W (35) TR
RS

WRAZ(E N 0 Wlcheck_multi_interp_extensions WK 1 AEE(H). WHRIZE N 1 Wgil
Z:ﬂﬂ\ijInterpreterConfigﬁOWNfGILo

int allow_fork

WRZAE 0 WS ATIPREA SCRAE A BE 1 T AR RS AT A i fork JEAR. 50 fork f
AR o

TV 2Y fork H 2% I} subprocess BLHLEATISR AT H .

int allow_exec

UIARARAE N 0 WBAT IR STRFAE 24 BT T T R S AL (T R AR P il i exec (BN os.
execv () B FTHERE . N exec KEASZERH -

THTETE Y exec YA 1L} subprocess BHLRFIIA T T -

int allow_threads

WERAZAE R 0 W FERERRIY threading BBURFA S QIR . 5 W ZRRERF P LI
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int allow_daemon_threads

WA R 0 WIFAERERT threading BIHUR A X BIESFIAARE . BIPRFARGFIR&RE (R
Egallowfthreads{%ﬂE%?ﬁi)c

int check_multi_interp_extensions

URAKAE S 0 MBI A 3 BEAEHLSY AT A 24 B TR R T AL AR TP A, B dEIH T
CRETBIIIR ) B, 5N A 2 5 BA i (e el (2 L PEP 489) RIARERA . (Fiif

é%EﬂPy_mod_multiple_interpreterso)

IR use_main_obmalloc 2y 0 MEZ{HAAHN 1 AEZEAE)-
int gil
DORFfE BN T iRE R GIL #4050 BRI DU AR AL Z —:
PyInterpreterConfig_ DEFAULT_GIL
i F BRIAGESE (Py Interpreterconfig SHARED_GIL),

PyInterpreterConfig_SHARED_GIL
S (Jt) FAREdRmY GIL.
PyInterpreterConfig OWN_GIL

i ¥ RE#s H O 9 GIL.

ﬁﬂ ﬁ% E? ﬁg j@PyInterpreterConfigﬁOWﬂLGIL mUPyInterpreterConfig.
use_main_obmalloc ﬂZ\fﬁj{l 0o

PyStatus Py_NewInterpreterFromConfig (PyThreadState **tstate_p, const PylnterpreterConfig *config)

E— TS . X2 UL el En Python A HATIAEE . FrilFEERE, i1
B A e AR ER . MAr RS, AFERARI builtins, _ main_ il sys %,
ELNEAHE (sys . modules) FIBIHE R EKIE (sys.path) MBI . FIEEH sys.argv 48
. EEAHIFRME VO Ji LIRS sys.stdin, sys.stdout fil sys.stderr (it ixX SEXF R H+g
) R 7] ) JEE 2 SR AT

2 E W) config 5 G W UR AL FRERS T (5 FH 326 10

WG, tstate_p FEREBERFTI) T FERERS OIS — D EFDIRE . REFIRS S L LR S
AN . RO B A TES R SO RRFRIRSHITHE . G R B E R R
PRSA NI, W istate_p RN NULL; RSB AT R RN R EIR S AL 4 BT AR S
W Y B R ERIR ST A —EAFHE -

54 HAh Python/C API i %0—Ff, 76T FH IR A2 Bl A A SC R £ R e 8 T HLAE Hoak [ i
AL o A REHAE IR A SR B b 3% B G B R ARIRTS . PATHIN G, IR IR ERIR S B9k
SRR . AR TR A O Y GIL R4 V8 1 7 R iy GIL B, M4tk
PREGR B, B fERERR Y GIL K5 24 i e RERRAG 10 2 B A EREAR 1Y GIL 7E LR R ER LIRS
Added in version 3.12.

TARRESAE DB LR RS, IR T RE S IR DL T & fe A R I

-

PyInterpreterConfig config = {
.use_main_obmalloc = O,
.allow_fork = O,
.allow_exec = 0,
.allow_threads = 1,
.allow_daemon_threads = 0,
.check_multi_ interp_extensions = 1,
.gil = PyInterpreterConfig_OWN_GIL,
}i
PyThreadState *tstate = NULL;
PyStatus status = Py_NewlInterpreterFromConfig(&tstate, &config);
if (PyStatus_Exception (status)) {
Py_ExitStatusException(status);

}
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TR R A E S R TR & B8 . TR 4R 1k 9 TR) BC R (B 2 B e A
fEPPyInterpreterState {Eo @Eﬁﬂgﬂiiguzkﬂu?ﬁIj\]%Bﬁﬁ%ﬂ:l?yl'nterpreterState q:‘c,

PREBBAF AT I e (1) MR A

o XA Z B BT LIRS, Blfllpyrodule FrombefAndspec (), YRR BIEH
PR — D BB R . A C ZRAE S 4R AL B REEX SIS G 2 [ 3L

o XTI SR B IR AL OB, Bt Py Module Create (), MEREY BRE R SAN, E¥
BOEFERIIRLL, HoRAF BB L) — A (B0 501 Y9 R 1> (1) R A
W, RFRIIR A — BRI ISP DL N2 IR inie BRECR SR IR
A R A 2 (1) R AL S, X RES SEWUM Z SMIAT R (S 00F S0 Bugs and

caveats)

WHEXAE TPy _FinalizeEx () Mpy_Initialize () SEE MBI G
SAY R R AR XFARRRE S, §REAY initmodule BN AP . SZB
Batb—#E, XEWE RE C ERNESH AR iR TEX Sepibe 2 A I 5,

PyThreadState ¥Py_NewInterpreter (void)

B TRE ABL B — ATk . XTEAR EHRHX Py NewInterpreterFromconrig () WA,
oy, HEERE THARNATE. G2 — DR TR, B Mpm GIL, if
fork/exec, FRVFSFHEAE, WAVFRBTERIIR LR,
void Py_EndInterpreter (PyThreadState *tstate)

B FHasE ABL BB 45 E I ARRRIRS IR (1) MRS . 4008 I ARRRIR S TR 24 1 i Ak
R WSPFCP R T RS INE . SR E R, YET RIS R vuie, 5 RRE
FAH IR T ARSI 2 A B . FE VR S eR B J A AR E AR R T 8 1 4 R iR
arile M HR E PR FRRG GIL.

Py_Finalizebx () REHHE IR TE 21 IR 8] R0 0o A Bl W B B8 ) TR

9.6.1 fgfFEEL GIL

i py_NewInterpreterrromContig () YRFFAT DABIEE—A>5 HAUMRE 28 o8 2 P B9 Y T ARG, IR AL
A HCH GIL, X 7R 8 B RS ALAE T X R RS AR SAAT Python ARSI AN S i HCAth AR 5 T P 26
ol P AEAT T H AR . R IEAEIZ AT Python AURS I 54> Python #ERR AT PALIE A I 221~ CPU #bss
X R I BE S T A R BUR [ U AR % 55K (20 PEP 554).

{011 R e A AR SRV EO PR R BRSO R AN AR PR A DL S ST i)
GEARRRES . T 5RO AETE AR AE HA R I N AR (B4 None, (1, 5)) EHEHBEA
TR X A — b ] B E R B AR A i p 7 SORAE G B LIRS (x50 iR A — 44
JaBte. B, XREER EAATAZRIR G (BT HY) W AR B g immortal X ICLHE I
THEORR IR L Ze 4tk FSL b, X TNEERBI . /NEEBOHUH M — 28 Y B SR J2 X R«

ALRARBE ORI BRIRSHR A /K RESRAF L IE A 2T S RE A 1B E) B i AP R A9 S 7. g
AR BELRAF A BRRSHE 2ARRFHIN [y SRRl R A AR, AR A T FE AT A 352 o

BRubZ Ak, BN 2 A R R R R AR 1 — D T B SR AR E N1 2 18] 264 CRBIRIR BRRE) . Ak
AT AR o JBAT IR IE 2R AT g B SR AR AT AR T oo RO A R IR AL B 5 B s PR A Pl
RS I TAE RN R S < M ERE R (RI3t=) ATFAR T A,

Added in version 3.12.

9.6.2 {HiRTIEE

HI T TR (DA S T MRERS) A0 2 [f— e RE A AL, BT Z IR AR BRI IR 5 58 - 28 Bk UL,
T RIZ G SRR 05 . close () RIENTAIHE LRSS EHY) MBS BITIFSCHE. T (7)
fipRees 2 AL 2y R s, by AT RETCIAIE % TAE; TEGH BRI BOl i (b el () & Rrds st
JEHANE . FE—A T ARG TP QIR N GO ] RERHR AR 55— (1) R a2 2 ) s X AR R DLy,
23T RE ML G o

7 24 U TR S AE TR AR T IE S P E E SRR Tk SRR, RO X SEX G AT
;ﬁ%ﬂ%ﬁ%%%ﬁ%aﬁﬁﬁﬂ%Gﬁ%%ﬁ%?ﬁoﬁﬁi%%#ﬁ%ﬁ%ﬁﬁ%?ﬂﬁiﬁﬁ
VITIHIRS G2
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B E R — U HIIRE S PyGTLState * AP Z5 G @RI, FIhixLt APT i Python £
RS S EAER G R LB RAAERUR I KR, R AT T — e . A @ RN EL
TE—X HEAHVCE Y PyGILState _Ensure () MPyGILState_Release () YEAMZ )W RS . HLobh, f#
E Ik Lt AP?Ii PASLVF AR Python G ¥ £k A2 1 F Python AAIBAH & (U1 ctypes) FE6 HFREREAS AR 1] fiE
oI A

9.7 L BEA
BRO T AR AR A A U . X R R R BR AR R SR TR L

int Py_AddPendingCall (int (*func)(void*), void *arg)

B THUE ABL K¢ BOMAM EARRE SR SRR AT R 55 I, KRR 0] 0 H4F fune A
TREAAET R ERR A R, RFaR ] -1 (AR S BB A5 .

MIEHIMABIN)S , func X AP SHL arg B MRREARAERIA . XF IE #1247 Python fUHY
KULE R I, (R I R DA T PS5

o f\iTF bytecode WIS I ;
o FERFRFFA global interpreter lock (R func B DA T 58814 C API),

func WLIFAEIREN IR ] 0, BAERIIR ] -1 FHFE - FEEREG . func NSPH WIS
15— dn, (B A R R BRI U & 5 T g T AT e 2R -

BB T AN 2 AT RRIRA, AT S R Reas Bl

FIAEFARRES PR P R AR, VR D AT GIL. A0, eREL func W] RS LHEG BRI R RE AR R
P

A By

AR MEZR R, RAEAERERAE O N A . AREAIE func 2P . 0ok 2F2
TCFHPATENRGHA, func EASERG R B Z HigHH . R E0E s AEAMEE C
LA Python A%, 1EANEAR, WHEHPyGILStateAPI .

Added in version 3.1.

e 3.9 WA ARSI R BFE T AR R TR R, W RR B fune R0 2 T ARG PR
A RAE LR R . BHERAS TR B SR TR 812

9.8 SrHTFIERER

Python fi#RE e A M A PE RE /T A PAAT IR B T BRI T — SRR G SCRF . TN TR, 1
A E A LA

XA C H10 FRVFPERE S sl R i AR 3k 5 4 1] Python 24 Y T X et SR )48, B REEF AT C
PREC ] . I T HAEARJEMER A A XA O ARV X R N R e PR ER bR R, I L) PR B PR S
AR Z Ji A ) Python JZ2 2% R 5 R £S5 0 2 (4 AH 7]
typedef int (¥*Py_tracefunc)(PyObject *obj, PyFrameObject *frame, int what, PyObject *arg)
ffi FlpyEval SetProfile() MIPyEval SetTrace() WM E R B W EK R, F — 4 E
Z AN obj f% 3B 45 M R OB R X R, frame & 5 R AH K W TR 5, what 2
ﬁ%PyTracefCALL, PyTrace EXCEPTION, PyTrace_LINE, PyTrace_RETURN, PyTrace_C_CALL,
PyTrace C_EXCEPTION, PyTrace_C_RETURN B{PyTrace OPCODE H—A>, T arg YK T what

fE -
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what BI{E arg H& X

PyTrace_ CALL M2 Py None.

PyTrace EXCEPTION sys.exc_info () IRFPIBHFEE.

PyTrace_LINE ,‘é\%Py_None.

PyTrace_RETURN R ZE R R 7 M, BOE AR B 55 T 30 AR 9] NuLL,
PyTrace_C_CALL IEEU%H% l‘_ﬁﬁlﬁ%o

PyTrace_C_EXCEPTION IEAEVEFHEREO% .
PyTrace_C_RETURN EAEVE RO 42

PyTrace_OPCODE NPy None.

int PyTrace_CALL

XA RO IR B R, SO ) — NS A HHE 4y py_trace func pELHY
what TEZHIE . R FR AR S R RO I8 AU Y R 1 DU 2 AR A5 DR A A L A i 35045 1)
Python “F Ay 5L AL 1 HIA -

int PyTrace_EXCEPTION

BTG K py_tracefunc BN what TR ZR(E. FEALBESEATAN 719 i 2 ) K5 PR
what W{ECA T VR R A, FERCZ JRiZ s WA S PO EAE IEAE AT Wi o X 2 2 i
He -2 Python M JREIT I, BRI ) 1] 8] R AR Bl e 5 AL AR AR B B4 At A BRER R A 22
WX LEFpE s PEREM AT AR A T EEA

int PyTrace_LINE

BTG5 T YA G RHE 4y py_t race func BREL (EASALLVERE AT B0 19 what TESHIMH.
ERVABILRS £_trace_lines WA O FERAMIH B .

int PyTrace_RETURN
YA ERFR P EHE 45 Pyt race func BRERH what TEZ01H.

int PyTrace_C_CALL
WA C R RIFF FBHE 45 Pyt race func ALY what TEZHI{E .

int PyTrace_C_EXCEPTION
WA C RBE | KA TEIMES Pyt race func AW what TESHME.

int PyTrace_C_RETURN
M—A> C RPOR ML 25 Pyt race func BRELN) what TEZ1{H.

int PyTrace_OPCODE
A RAERD BRI TRME 45 Pyt race func AL ((H R B MERE AT R0 1 what TE 1
B EBOATEOL T A L% BOAGEETER W FFF £_trace_opcodes W 1 KR
HIE K

void PyEval_SetProfile (Py_tracefunc func, PyObject *obj)
FrPERE /AT A8 R B R func. obj TE SR AENSE— DB SHE L Z RS, B W DAL Python Xf
RECH NULL. QIR PR RE 40 B oK BCRR EEAEIPOIR A, WIS B DN EARW obj (A 7] ) 5 R 42
— AT R AR L A AR o 3K RE 4 BT R BCRF BT X Bk Py Trace LINE PyTrace OPCODE
MlpyTrace_pxceprion PAAMYETA B SIS S TR A -
BiEZ 5 sys.setprofile () KA.
T A GIL

void PyEval_SetProfileAllThreads (Py_tracefunc func, PyObject *obj)
AT PyEval_setprofile () (HRAEE T Y HIMERERS I A TEa 4 T4 AR ik B BB 4 B s B0 R
ATE M HI & A L E
W A GIL

HpyEval Setprofile () —Hf, AR BMSAL T | A ) S H IR AL I A 2R s B RE A
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Added in version 3.12.

void PyEval_SetTrace (Py_tracefunc func, PyObject *obj)

FHERER PR BN func, KB T PyEval_setprofile (), DXAITET MRERRENS AT 45 S F0
BRAERS R, (HASEUC SR C BB A RAEfI (. I pyEval_setTrace ()
WA R B BR B AN 32 Py Trace_C_CALL. PyTrace C_EXCEPTION BYPyTrace C_RETURN {E

A what JEZ1P){H.
BiESH sys.settrace () R,
W 7 A GIL

void PyEval_SetTraceAllThreads (Py_tracefunc func, PyObject *obj)

KT pyEval SetTrace () HAAEET Y1 FREGHAY BT L 1 T2 T L ELER B R 20T A ) (UAE
M F A B .

W WA GIL
YpyEval setTrace () —Ff, RMRENS BRATAYYES | K 1 S5 [ ) A6 T Ay R AR P i IR R 4
Added in version 3.12.

9.9 5| iR

Added in version 3.13.

typedef int (*PyRefTracer)(PyObject*, int event, void *data)

il pyrefrracer_setTracer () JEMIWBERRENN AL, B—DIES WA E (24 event 4%
*NPyRefTracer CREATE WI}) BYRF4HER (24 event #fiX N PyRefTracer DESTROY W) ) Python %

% . data ZHJE M PyRefTracer SetTracer () R H I FTEEHEH A EIIFEE
Added in version 3.13.
int PyRefTracer_CREATE

24—~ Python X RYAIHI L4 PyRefTracer BREHY event TE2:.
int PyRefTracer_DESTROY

24—~ Python X RYH IS4 pyRefTracer ALY event T2,

int PyRefTracer_SetTracer (PyRefTracer tracer, void *data)

HM— A5 B R R R %R ECHAE BT Python X S 81 7 i G2 i S e A« R4t 1
data JUJE WA — A 2418 B oK KRR TR LA AW 5T . ISR ] 0. S SRR AL B
—A IR E -1,

THTERZAB B2 R L ASATAEH AR Python SR A WA AIRFREEEA . B ER R AN al i ERAT A 2
ARFEEE AR . BUCHIB RS POR NG GIL.

2435 P R B A A GIL.
Added in version 3.13.

PyRefTracer PyRefTracer_GetTracer (void **data)

IRINE M5 | HIBEER VAN 4 PyRe fTracer_Set Tracer () W F S FIrdE i 0 A 125 BH AR Pa 8 &
FOMEL o TSR A ST 8 B U I pR B50RF1% 0] NULL H-4 data $54158 NULL,

24308 R B A GIL.
Added in version 3.13.
9.10 RN EEZHF
X LE R EA L = A TR .
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PylInterpreterState *PyInterpreterState_Head ()

RIS RS R AR 1] 5]y Iy I R4 I B R ATk
PylnrcrpictchlatL *PyInterpreterState_Main ()

IR ] R IR SRR

PylnterpreterState *PyInterpreterState_Next (PylnterpreterState *interp)

MR SRS RS 91 R PR (1] interp 2 JHY TR —Ti.
PyThreadState *PyInterpreterState_ThreadHead (PylnterpreterState *interp)

AE RS APRERS interp A SCIRAY ALY S ) IR M5 [0 55— > Py Threadstate TR
PyThreadState *PyThreadState_Next (PyThreadState *tstate)

M BT A —ApPyinterpreterstate MRMARDIREN GARAYF K PR 1] sstate 2 50—

9.11 ZEXMEFHZH

Python f AR P LB XT RARAHAEGif (TLS) BIRZHSCRE, X NEMJRAE TLS SEBLEE T T4 DA S HF
Python 245 kA2 AR HifE (i API (threading.local)., CPython fJ C J24% APl 5 pthreads Al Windows fif
PERERZAL: (0 H — AR A R BOR A A AR K — voia* {H.

R X LR ) R GIL; BEATSRMEE SR BibLH .
THYER Python.h HAELEE TLS APL I, RTGEALHE pythread. h R AARAHL A -

O #ik

X2 APL BB A 2 void* M(HALBENAFE BRI, IRTFEE H O AR ENT. R voidx {H
X5 pyobject*, XEERBBAXIITENTIITT TR

9.11.1 & Z LB (TSS) API

%’ | A TSSAPL /2y 1 iUt CPython i REaS H Bl TLS APT (i . % APl — ANy tss e MIA
s int RFTREAEHR .

Added in version 3.7.

& B0

”A New C-API for Thread-Local Storage in CPython” (PEP 539)

type Py_tss_t

BARATFOR AR AR, HoE TR T T 219 TLS 28, I e — M oRigh i
SRR T B IRETHIR PATAE A A B

WK X Py LIMITED_API W, foiFH Py _tss NEEDS INIT PUATICRALAE S EL -
Py _tss_NEEDS_INIT
AP ey tss_t BEPRIIaIbES . EEFREXANEASHPY_LIMITED _API 3 5E L.

BB

py_tss_t WML, T8 @ﬁﬁﬁ LIMITED APL i3 R 2 AR, AR I Sepbe th T IR 2N
SEIAE G A FE IR P BB A AT RER S L

Py_tss_t *PyThread_tss_alloc ()

B THE ABL g 3.7 wee. IREl— N5 ry tss nveEps INTT FIRABERARSAHIR MG, B3
B3 O WO 3R [A] NuLL,
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void PyThread_tss_free (Py_fss_t ¥*key)

& T HaE ABL B 3.7 mae. FEE IR pyThread tss_delete () PABRERAEATAR IR AR Jmy AL
B OPHREEIREZ FRECh Py Thread tss_alloc () FirBLRISE ER key. Q2R key Z4C0 nuLL M
BCRFTCAEAT A

O #ik
PERETLH key FF2E M — B2 HEE . AR 244F key By NULL,

Bk
XECRIAIIES key A0]h nunL, FFH, WRGEN Py _tss_t KW PyThread tss_create () ¥IIHL
}rlUPyThread_tss_set () ﬂE[IPyThread_tss_get () E{@ﬁﬂgﬁ%ﬂi%)‘(ﬂ’ﬂc
int PyThread_tss_is_created (Py_fss_t *key)
B THa € ABL B 37 moAL MR 45 E By tss_t © M 1 has been initialized by
PyThread_tss_create () PERIMALIR F— N HES{E.
int PyThread_tss_create (Py_fss_t *key)

B TR ABL § 3.7 prAe. M4 RIwIG L—4 TSS HEIP R [F BAE . W5 key S 800 58 10 (A8 &
Wiy _tss NEEDS_INIT FIURALIIEAT AR A LY. BeeRZR T ZEM Rl st L A - FEE 91
A B e A PATAE AT E I S B SR A

void PyThread_tss_delete (Py_fss_t *key)

BT HaE ABL g 3.7 paote. 58— TSS 8 ATEFE G e it S BEAH SRR ME, I RHZ R
WIRALIRSBCH R IBIE R . B AR B Py Thread tss_create () FRHRBERIIGIL . PR
BT ATE R BBV A - (EAE— C Bl S b1 R 2 TE R

int PyThread_tss_set (Py_tss_t *key, void *value)

& TR ABL g 3.7 Az, iR I BE AR F TR IR void* (-5 Y ETLFEH1Y) TSS HAH KL,
ANEREEAE — R voiax (AT WL

void *PyThread_tss_get (Py_tss_t *key)

& T FasE ABL g 3.7 paie. IR [ 24 F AR 55— TSS &8 AH X BRHY voidx {H. WS- YRi&kiEh s
Sz AH BRI (E R [B] NnuLL,

9.11.2 XU 7EfE (TLS) API
H 3.7 RAFEH: It API E 8 & 42 5 2 7-4% (TSS) API FIrEU.

O #ik

XA APLHUAAS SCHF IR A TLS SR iR g i e int WU E O AT 6o RGP 6 L,
PyThread_create_key () FFILRIR B —ARIMORE, FHHAh TLS sBGEXAER) -5 _E AR TERL

T RSN AR, N RAE ARG 6l AR 1Y) APTL
int PyThread_create_key ()
& THaE ABL
void PyThread_delete_key (int key)
& FHaE ABL
int PyThread_set_key_value (int key, void *value)
& FHE ABL

void *PyThread_get_key_value (int key)
B TR ABL
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void PyThread_delete_key_value (int key)
B FHIE ABL

void PyThread_ReInitTLS ()
B FHiE ABL

9.12 L RE
C-APL L T —ANBEAHY IR 8.

type PyMutex
—ANEJFHL pyvutex UGN T AMCEARINBRES . Bk
[PyMutex mutex = {0}; }

pyMutex [SEBIAR RS iR 5. pyMutex NAFIMIERR A TN, EOMHE AT REF—
AEER . TSR .

O #ik

pyMutex H Bl H— A1, (HXANK/N SRR AT E B o XA R/INATRETER K 4 Python
KA R A SR TTA BT

Added in version 3.13.

void PyMutex_Lock (PyMutex *m)

BUEHJFB m. WD AEBECEBUE TE, I LA 2E B 2 0 Bgoi e, 7epHIEN]
(8], AREAERFA GIL W& IHREE .

Added in version 3.13.

void PyMutex_Unlock (PyMutex *m)
FRYTCE R B me ZEJFPULMERBUE — BN, MR ECRs K A Bl i ix
Added in version 3.13.

9.12.1 Python 34235 API

S 4 APL K & 2 42 CPython 454 S B2 1 HLHE T —AJEBUR S, & 1 76 8 1 thelobal
interpreter lock HREH, T4 B 4 R 88 811G Python HUAS AF AT TR,

X B LR 1V 1 Py _saveThread () 01 B HUHE R 5 0 5 B BB R 6 FE B
Mpyival RestoreThread () WY, BORHICETRERS . I HRICE RIS, KRR A K
APL T 5 e e L T35 0 (A — 07 2 B 805 o 5 GIL 2500

T IR SCRIEE O RER C R AT JT M S A TR0 0 9724 (LT T syt e it
RS R PRI K/ A A 2R SR NG Python It T B 42 2 U2

O #ik

22 98 5] B AN B B VB A JBU8 F Py BEGIN CRITICAL_SECTIONZ. A =T i 5 S 1y 36 a4
KRl — A PA L AIXT 5, BRI E R a1 T RE S HEANZ B 88T . 13X APT 3 AL [R] s
i E P PA XS I

R

9.12. REEIE 215



The Python/C API, Z{THa# 3.13.1

static PyObject *
set_field(MyObject *self, PyObject *value)
{
Py_BEGIN_CRITICAL_SECTION (self);
Py_SETREF (self->field, Py_XNewRef (value));
Py_END_CRITICAL_SECTION(() ;
Py_RETURN_NONE;
}

1e EWEB T, py_serrer WM T py_pECREF, BRI DAL ANREGR BN 73 B R BRI AL AU .
4y d A AL AR K AU K AL L 26 M pyEval_saveThread () IR EETT APTRfilad SLVFIsF Tl 1
B R T R i by T E AR S B B

Py_BEGIN_CRITICAL_SECTION (0p)
SHRGE op RIAEXT R BT IF I — > T
e H AR, RN

{
PyCriticalSection _py_cs;
PyCriticalSection_Begin (&_py_cs, (PyObject”*) (op))

TERAE IO, R RN (o
Added in version 3.13.
Py END_CRITICAL_SECTION ()
SRS TR R S
e H MARBEMER T, ZEEY A

PyCriticalSection_End (& _py_cs);
}

TEERIAM R, R R 1o
Added in version 3.13.

Py_BEGIN_CRITICAL_SECTION2 (a,b)

RS a Fl b RIEERT RGO ST X LR H ST SR (AR bk e 5 i)
DATEE G By 51 L -

TE H BRI, SRR RN

{
PyCriticalSection2 _py_cs2;
PyCriticalSection2_ Begin(&_py_cs2, (PyObject*) (a), (PyObject™) (b))

TERAM IO, RR RN .

Added in version 3.13.
Py_END_CRITICAL_SECTION2 ()

BT T RO R R B

1 H HERRMHIOT, R RN

PyCriticalSection2_End(&_py_cs2);
}

TEBRAM I, R BT BN 1.
Added in version 3.13.
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Added in version 3.8.

Python nJ I/‘]\ ﬁ F Py _InitializeFromConfig () %HPyConfig éfa‘ 1:@ ﬁi ﬂé %}] ﬁﬁ‘ ’ﬂﬂo =arl) [/)L ﬁ
fﬁPy_PreInitialize()ﬁﬂPyPreConfigéi$@¢$§Efﬁ%Uﬁﬁ4to

A PRI 5 5

* Python T 3 W FAIHE—ANE il Y Python, HAT N5 # KL Python Sl B4, PRI R A6y <
FrZ 4T T HCE Python.

o I e . TR T Python A IR FATRF. 4% Python 5 RLRIEIFA. (N, IFEUASRHFHE
/8, LC_CTYPE if 5 DS B (ReRE A LR ST 3 408

Py_RunMain () @?ﬁﬂ%ﬁﬂﬂééﬁgﬁifﬁﬂﬂﬁ Python *%r?o

2 W.initialization, Finalization, and Threads.

& B0

PEP 587 *Python ¥Ji4 (LIt B

10.1 =45

S il i) Python 7R 1 52 2 ARG Bz 1T

int main(int argc, char **argv)
{
PyStatus status;

PyConfig config;
PyConfig InitPythonConfig(&config);
config.isolated = 1;

/* BERLTEK.

RAMTAWEN Python (BEHER). */
status = PyConfig SetBytesArgv (&config, argc, argv);
if (PyStatus_Exception(status)) {

goto exception;

(T
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exce

}

status = Py_InitializeFromConfig(&config);
if (PyStatus_Exception(status)) {
goto exception;
}
PyConfig_Clear (&config);

return Py_RunMain () ;

ption:

PyConfig_Clear (&config);

if (PyStatus_IsExit (status)) {
return status.exitcode;

}

/* BAEREERE R E AR
HEBFEEEREG +/

Py_ExitStatusException (status);

(B L)

10.

type

2 PyWideStringList

PyWideStringList

EE[ wchar_t* ?f«’}%éﬂﬁiﬂ@ﬂ%o

N length JpAEZAE, W items WAZHAN A NULL H HUr A FAFER WA AN A NULL

Jrik

PyStatus PyWideStringList_Append (PyWideStringList *list, const wchar_t *item)

¥ item ENINE) list o
Python 25725 9% 4] i Ak DA I F b pR 4K

PyStatus PyWideStringList_Insert (PyWideStringList *list, Py_ssize_t index, const wchar_t *item)

Rt item i A2 list 1) index {3 & .

IS index KTEET list WK JE, WK irem USINE] listo

index WK T4T 0,

Python A2 AT 4 A LASE 4] 11T L BR K
SR T B
Py_ssize_t length

List &,
wchar_t **items

FIFIH .

10.3 PyStatus

type PyStatus
FERERIIRRECIRAS : . B REGE a5 i
XTFHER, B DA RIS AR IR C eR B 2 5% -
SRR B
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int exitcode
B, B4 exit O HIBEL
const char *err_msg
HRAE R
const char *func
T AR R BB 24 B, AT RASH NULL.
QIR R %
PyStatus PyStatus_Ok (void)
S o
PyStatus PyStatus_Error (const char *err_msg)
SR AG AL AR .
err_msg NV >k NULL,
PyStatus PyStatus_NoMemory (void)
WAFTTLR I (AR ) -
PyStatus PyStatus_Exit (int exitcode)
PAfEE IR 1 AURSIR HY Python.,
AL BRARZS Y BRI 2

int PyStatus_Exception (PyStatus status)

RSN RE e R Im? ok HE,

fﬁPy;EXitStatusException()D
int PyStatus_IsError (PyStatus status)
SR IRNG?
int PyStatus_IsExit (PyStatus status)
GERRTIRH?

void Py_ExitStatusException (PyStatus status)

MM status &— B B S NJH B exit (exitcode)
HIEE—NIEZE B EE Y . UHYE PyStatus_Exception (status) NIEZE(ENT A F

A

O #ik

FOE O B AL PR B aE

o UM stamus JE—EE R FT B AL 1R B

TEWNFR, Python FH{i 1% & pystatus. func (7, MAIERSHIEEN 2KF func B4 NULL,

NVIE

Rl

PyStatus alloc(void **ptr, size_t size)
{

*ptr = PyMem_RawMalloc (size);

if (*ptr == NULL) {

return PyStatus_NoMemory () ;

}

return PyStatus_Ok();
}

int main (int argc, char **argv)
{
void *ptr;
PyStatus status = alloc(&ptr, 16);

(BF 10

10.3. PyStatus
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(#2 E50)
if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);
}
PyMem_Free (ptr);
return 0;

10.

type

4 PyPreConfig

PyPreConfig

T 11464k Python 454 14
TR A TSGR A eR AL
void PyPreConfig_InitPythonConfig (PyPreConfig *preconfig)
WL Python Bt % KA SERLE -
void PyPreConfig_InitIsolatedConfig (PyPreConfig *preconfig)
I % & fe T RPIIR L e E .
LR ALENS IS
int allocator
Python 17/} Bitds 44 Fi:
e PYMEM_ALLOCATOR_NOT_SET (0): AIHAS YAFE4HCHE (1 F 2RI
e PYMEM_ALLOCATOR_DEFAULT (1): ZkiAN G4 HL %% o
e PYMEM ALLOCATOR_DEBUG (2): Bk 4B 52 [fiHr 83X 4T
e PYMEM ALLOCATOR_MALLOC (3): fi ] C JFEf) malloc () »
e PYMEM ALLOCATOR_MALLOC_DEBUG (4): Bl malloc () 8540 T .
e PYMEM_ALLOCATOR_PYMALLOC (5): Python pymalloc 1 #4 Bt % .
e PYMEM_ALLOCATOR_PYMALLOC_DEBUG (6): Python pymalloc N 5 2% M7 18X 40 F .
e PYMEM_ALLOCATOR_MIMALLOC (6): ffif] mimalloc, — Mtk malloc #ft .,

e PYMEM_ALLOCATOR_MIMALLOC_DEBUG (7): {#i/f mimalloc, —/™Mi# ) malloc A, BifF

HiIRARAT.

5 Python 2 1 | ——without-pymalloc 34T ¢ & W] PYMEM_ALLOCATOR_PYMALLOC Hil
PYMEM_ALLOCATOR_PYMALLOC_DEBUG JF AN 374

AR Python J& £ I —-without-mimalloc 4T L% B MR T2 M 140 SCREA T

PYMEM_ALLOCATOR_MIMALLOC fll PYMEM_ALLOCATOR_MIMALLOC_DEBUG JF A 7 £F.
Z: L, Memory Management.
BRiAE: PYMEM_ALLOCATOR_NOT_SET,
int configure_locale
Ff LC_CTYPE 15 A A ) P e o 5 X
ﬁﬂ%%ﬂ: 0, Ij_\lu*&jcoerce_c_l ocale %I] coerce_c_locale_warn E’Jﬂﬁ‘lﬁ‘ﬂwj 0o
% lllocale encoding .

RRINME: 7 Python BCE N 1, fEFEECE N 0.
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int coerce_c_locale

WREET 2, sl CiEF X,

WRAET 1, WEER LC_CTYPE 5 DX sk i 5 Ho2 75 B 24 Bt e 4.«
% lllocale encoding .

BRINHE: 1E Python FiLE H N -1, TERRESHCEH o 0.

int coerce_c_locale_warn

WEHAESAE, WISTE C if 5 DI il e i & vy
ERINE: 7E Python FLE > -1, ZEMRBECEH R 0,

int dev_mode

Python JF AZAE: 2. pyconfig. dev_mode.
BRINME: 7 Python BXrp oy -1, FEREEIELHA oo
int isolated
FEEtEsl: W pPyconfig.isolated,
BROINH: 1E Python By o, FERR BB 1.
int legacy_windows_fs_encoding
LUpSE(EZIcR
. ﬁﬁPyPreConfig. ut £8_mode ﬂﬂ 0,
o B PyConfig.filesystem encoding A "mbcs™,
. &EPyConfig. filesystem _errors j':‘] "replace".
HF PYTHONLEGACYWINDOWSF SENCODING FIi Ay (8 58 #4614k -
{YAE Windows F R, #ifdef MS_WINDOWS ZZ R[4 HT Windows % &Y,
BRINME: o.
int parse_argv

W-NAEEAH, Py_PrelnitializeFromArgs () MlPy_PreInitializeFromBytesArgs () JLA

5 KL Python T e SATZ RN T sUBHT I argv 280 2 728K
FRIAME: 7 Python LA 1, fEFRBIHCEH A 0.

int use_environment

fﬁ)ﬂ ,{Ti‘%ﬁr =7 Z%J[_J,PyConfig. use_environment,

ERINE: 7E Python B E > 1 MAER EECE Hh 0,
int ut £8_mode

W AEEAE, W Python UTFE-8 =,
WId -x utfs Ay FTIETIA PYTHONUTFS IIEAS BN 0 B 1,
WA Le_cTYPE 1 F XIgCh ¢ 8 posIx tLaBih 1
BRIMEL: 7 Python JiC 2k —1 TIAE R BCE H 2 0.

10.5 {E PyPreConfig fi#)i&4t Python

Python H KT 4G AL
o %8 Python NTE/ALES (PyPreConfig.allocator)
o AL LC_CTYPE i 5 X1 (locale encoding)
o 1% Python UTF-8 #ix, (PyPreconfig. ut £8_mode)
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MHTRYTIAC S (PyPreConfig 28A) fR{FHFE _PyRuntime.preconfig H,
T HiRI 4R ¢ Python [ pR %L :

PyStatus Py_PreInitialize (const PyPreConfig *preconfig)

4 preconfig Tl & >k Wi 4H 4k Python.
preconfig INT] A NULL.

PyStatus Py_PreInitializeFromBytesArgs (const PyPreConfig *preconfig, int arge, char *const *argv)

4 preconfig FlL &K Fi] 44k Python,
IR preconfig (Fparse_argv NAEZ(ENIRT argy i ATSE (F17H ).
preconfig /N A A NULL,

PyStatus Py_PreInitializeFromArgs (const PyPreConfig *preconfig, int argc, wchar_t *const *argv)

TRk preconfig THC &K HI 46 4L Python.
W preconfig (Wparse_argv RNAEZENIENT argy fir 4TS48 (FEFATH) o
preconfig ANT] A NULL.

ﬂﬁfﬁjf%?fﬁﬂfﬁﬁfﬁPyStatus_Exception()%ﬂPy_EXitStatusException()§Eﬁbﬂﬂ§%?ﬁ (%&E%Eiﬁiﬂj)o

X} Python it & (PyPreConfig_InitPythonConfig()), L% Python &2 ey 7S 8wWItRbn, IBATE
TiwI iRk Python B HLZ H# G 217240, BB gaidig N AE Pile &= L5 m . i, -x ucrs

iy AT HETRF ] Python UTF-8 53X,

PyMem_SetAllocator () A|fEPy Prelnitialize() Z JG+ Py_InitializeFromConfig () Z Bi#{1H A
PAZEEE B XN e s . W pypreconfig.allocator #%i% A PYMEM_ALLOCATOR_NOT_SET JJH]

fEPy _PreTnitialize () Z HI#KEA .

i pyrem_RawMalloc () X KRR Python D774 L R %X N BEXE Python T4 45 4k 2 Wi 1, 1l B 8218 1
malloc () fll free () MIRA S RU AN, Py _DecodeLocale () ANBEFE Python Tl iffb.2 Hi# e i -

{4 T ) 4 A K 5 ] Python UTF-8 KL 31

PyStatus status;
PyPreConfig preconfig;
PyPreConfig_InitPythonConfig (&preconfig);

preconfig.utf8_mode = 1;

status = Py_PrelInitialize (&preconfiqg);

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);

}

/* Wi, Python ¥ {F H UTF-8 */
Py _Initialize();

/* ... TEWEH Python API ... */
Py_Finalize();

10.6 PyConfig

type PyConfig
8 T RERS T L E Python FTESHYZEHI 1A .
EE, WAEM Pycontig clear () BBORPEALE NAT -
SRR TV
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void PyConfig_InitPythonConfig (PyConfig *config)
JH 1 Python B F SRATIRAC L&
void PyConfig_InitIsolatedConfig (PyConfig *config)
AL 7 A ORWILR
PyStatus PyConfig_SetString (PyConfig *config, wchar_t *const *config_str, const wchar_t *str)
R F A7 str ¥ DI R *config_str.
TE B 444 1 Python.,
PyStatus PyConfig_SetBytesString (PyConfig *config, wchar_t *const *config_str, const char *str)
{fifflPy_DecodeLocale () %t str HATIRIGFH 45 F P B F| *config_str,
TETEIFA 4744 10 Python
PyStatus PyConfig_SetArgv (PyConfig *config, int argc, wchar_t *const *argv)
MR VEFAFEH SR argy BB A 4TS (config I argv 151,
FEDSELIF TR A4 1C Python.,
PyStatus PyConfig_SetBytesArgv ( PyConﬁg *config, int arge, char *const *argv)

RYEFATHR YR argy BEEMATTSEL (config Warav ). Py _DecodeLocale () XFFHT
FRIEAT ARG

TE AT FA 4745 14 Python

PyStatus PyConfig_SetWideStringList (PyConfig *config, Py WideStringList *list, Py_ssize_t length,
wchar_t **items)

RESEFAT R 3 list 15BN length F items .
TELLBEIS TR 4044 1L Python.,
PyStatus PyConfig_Read (PyConfig *config)
BEUITAT Python L E .
ZHIR T Be R A
VA DE PR BN T B BB MO T ok 1282 5 9B, W1 Python 3.11 HFEE.

PyConfig_Read () BN Pyconfig. argy ZEUA ST —IR: TESBRNT MG Pyconfig.
parse_argv FFHA 2. BT Python ZE02 Mpyconrig. argv $2EUH, H AT ZERIR
2205 N R 7 0 A7 >4 Python 355 o

TEDL LIS FA 4744 14 Python.,

TE 3.10 A K AT pyconfig.argy ZHIAE R XM —K, TES M E G,
%}(/Config.parse_argv Wikl 2, A Ypryconfig.parse_argv T 1 WA @S

TE 311 WA BAEASH: pyconfig Read () NPT R FIA AR, FIWAEPyhon 34128 E T4
B FB RN ST E R BB Py _InitializeFromConfig () B .

void PyConfig_Clear (PyConfig *config)

TR TCIE B N A7

WA LR ZE pycontig 7 iER &R 4044 14 Python, FEX i ILF, Python T 4] 4f 1k i &
(PyPreconfiq) ¥fPAPyConfig MHEhl. WIRENEE S ryrrecontig MR E B, BN AT
W pyconfig JykZ Hidki & :

e PyConfig.dev_mode
e PyConfig.isolated
e PyConfig.parse_argv

e PyConfig.use_environment
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WAh, WM H T Pyconfig setArgv () B{PyConfig SetBytesArgv (), WIWAZIAEYE I HAh
ZHIARZ R, ARG BT a1 S8 (MR parse_argv HAEF(E) .

ﬁ%ﬁ{iﬁ@ﬂ%ﬂﬂ%‘%ﬁ%{ﬁ)ﬂ PyStatus_Exception () ﬂ:‘ﬂ Py_ExitStatusException () EIUL]‘IE%'“

w(BREGRH) .

SR B

PyWideStringList axgv
Rifargv WH sys.argv TS XERSSEHLTFI nain O KEIIERLL, KHHE
T H A BT 2 48 1 EEA T AR SO T A /2 Python SRRt B 1 AT TS0 AR
BLBATHAIA, Margv PSR —TAT DA 25 AT H

Ffparse_argv A 1 FFLAE i Python fi# 4T Python fiy 47T 2 80M [F 1 7 X i tfrarov F
Margv F13E] B Python Z44.

MiRargy R75, MEIRIM—DSFRFERAFPR sys . argv IZAFAEH AR A .
BRAE: NULL.
HiESMorig argv ] .
int safe_path
WRETZE, py_RunMain () RTEHBI] sys . path JFLIRII—A W] REA 24 B4R
« fRargv/0] T L"-n" (python -m module), NIHM2H] TAEH F.
o W ZEFTHIA (python script.py), WIRMBEIANH. RS 5HEH:, Wbr

Gineaic
o FEHABEOLT (python -c code Ml python), FFEM—DZF47H, XFER4H TAEH
Ko

=}

WL P A AT PYTHONSAFEPATH AN S BN 16
ERIME . Python L&k o, FREHELE TR 1,
Added in version 3.11.

wchar_t *base_exec_prefix

sys.base_exec_prefix.

PRIA(H: NULL.

Python 354280 H —FR5
%ﬁ%‘%[ﬁPyConfig. exec_prefix,

wchar_t *base_executable

Python B AT AT sys._base_executable,

=)

F _ PYVENV_LAUNCHER _ If3fAS & .
1k NULL WM Pyconfig. executable I o
BRAE: NULL.

Python §542MeE H—3850 .
%iﬁ?ﬁ}[ﬁ]PyConfig. executable,

wchar_t *base_prefix

sys.base_prefix.
BRAE: NULL.
Python §5421eE —3A850 .

%i%?ﬁ}fﬁ]PyConfig.prefixo
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int buffered_stdio
MHEZT 0 Heonfigure c_stdio NAEZH, MIZEF C HdREF stdout F stderr )G,
JEId —u Ay TR PYTHONUNBUFFERED AR Bk BN 0,
stdin R A PAZMAHTIT .
BRIA(H: 1.

int bytes_warning

WRET 1, WK bytes B bytearray 5 str #f7HE, 06 bytes 5 int #FTHERE &
AL

WRKTHT 2, WFEXLIEN N5 K Byteswarning 7.
B -b AT A TR T Y o
AAA: 0.

int warn_default_encoding

WoAAEZEAE, WIFE io. TextIowrapper I BRIAG AR N & H EncodingWarning B, 1

&1 2+ i0-encoding-warning.
BRE: o.
Added in version 3.10.

int code_debug_ranges
%laﬂ%fff? 0, MIZE AL G P AR AT RIS o« T HAE LR & B D0 BT B 1] 994
ice
1#1J PYTHONNODEBUGRANGES FfIEAS Al -X no_debug_ranges My TR &4 0.
BROAE: 1.
Added in version 3.11.
wchar_t *check_hash_pycs_mode
BRI BT AN - pyc SUFIBIESTA: ——check-hash-based-pycs AT TIEI{E .
AR :
s L"always": JGif’check_source’ JEARIYME J2 AT AR 2 XIS HEA TG A5 T TIE o
o L"never": BUERTIGAEH) pyc WL IR AR .
o L"default": BT MAEI) pyc Hi check _source’ BN & & 75 45 Ik TCAL -
BRAME: L"default™,
Z: I, PEP 552 "Deterministic pycs”,
int configure_c_stdio
WAHERME, WECE C ARk
o ¥F Windows H1, ¥ stdin, stdout I stderr |35 & —3FH#R, (0_BINARY),
o W busrfered stdio 222, 2L stdin, stdout Hl stderr [ ZEn .
o Wi interactive JAEZAE, NS stdin Fl stdout 3 ZEnh (Windows F1{Y [} stdout) .,
BRVE: 7E Python FL ¥ H 2 1, TERGEACE H R 0.
int dev_mode
IR AEEAE, WJEH Python JF A A5,
1t -x dev &I PYTHONDEVMODE IR AN Sk BN 1.

FRIAME: 7£ Python B3l -1, FERR Bl oo
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int dump_refs

T4 Python 5| [ 7
WAMAREAE, EEAH T A AEAR A EIE X 4
F PYTHONDUMPREFS M IEAN i BN 1.

EHE LT Py_TRACE_REFS ZM4F5k Python 41%i : 2, configure --with-trace-refs
.

ERINE: 0.

wchar_t *exec_prefix

LM T 15 19 Python ST 5% J@ H SR HIZE: sys.exec_prefix.
BRAE: NULL.
Python 3% 4Z2B0 E 11—

%iﬁ?ﬁﬁfﬁ]PyConfig.basefexecﬁprefixo

wchar_t *executable

Python fEREgs Al AT —WE I ST 4EXT B 4% sys . executable,
BRAE: NULL.
Python 351280 % W)—34)

HiESRPyconfig. base_executable,

int faulthandler

J= A faulthandler?
R NAEEE, WAEESIE A faulthandler.enable ()

ifiid -X faulthandler Il PYTHONFAULTHANDLER MIEASBXH 1.

RRINME: 7E Python Ay -1, FERG BT oo

wchar_t *£filesystem_encoding

M Z R4 L4 R sys.getfilesystemencoding () o
FF macOS, Android f] VxWorks F: BRIAfEH "ute-8",

7E Windows | BRAAH ] nut£-8", 8 F U  pyrreconfiglegacy _windows_fs_encoding
RAEZENEH "moes.

TEHABF- & EREA s
o MM Pyrreconfig. ut£8_mode SNAEZAENMF ] "utt-8",

o 15 Python #M %] nl_langinfo (CODESET) 7iHH A ASCII 4ifEA%=, T mbstowcs () &
MAAbR Zris A= fRs  (E# Sk Latinl) WIGEH "asciiv,

o YR nl_langinfo (CODESET) iR M ZSFEAFEEMH ] "ut£-8",
o TEHAMSEOLT, {#iflocale encoding: n1_langinfo (CODESET) FRI&5H,

1E Python JFZhI, Hibtgi4 PR FIEAL A Python ZRfifid#s £ FR. BIAN, "ANST x3.4-1968"
RpE 0 "asciin,

%ﬂfilesystemﬁerrors E’Jﬂﬁ o

wchar_t *filesystem_errors

2 s 1R AL TR %S sys.getfilesystemencodeerrors () »

F£  Windows F: Bt A fff |  "surrogatepass", B # U HRpypPreconfig
W legacy_windows_fs_encoding NAEZEEMEH "replacen,

Yﬂﬁ\ﬁﬂﬂ?é?i Ejﬂ}\ﬁﬂ% "surrogateescape",
SCREI AR IR PRAS -
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e "strict"

e "surrogateescape"

e "surrogatepass" (¥ #¢ UTF-8 Z5igtg =)
%ﬂfilesystemﬁencoding E‘Jﬁiﬁo

unsigned long hash_seed

int use_hash_seed
BENLALH S A R EORD 5
MHuse _hash_seed N2, NIHE Python R BENLIERE— R T, HZMhash seed,
i PYTHONHASHSEED HbEAr i B o
BRINHY use_hash_seed {f: 7 Python Bz -1, TR BB 0.
wchar_t *home
WEERIA Python "home” H 5%, BIFRIfE Python [ Fr{E (v & (3L PYTHONHOME).
i PYTHONHOME FREAR L HE .
BRAAME: NULL.
Python 35/Z2BE My A)—HB5
int import_time
W AERAE, WK A TR T RE 7347 -
it -x importtime &Ml PYTHONPROFILEIMPORTTIME IIEAS ik BN 1.
BROAE: o.
int inspect
TEPATIHIA B Ay &2 5 A S B

BRI 0, WS R AN SR B T -c SIS, A T Al
/\FL/\XEE%EE HIEAE sys. stdin BRI Lt 2 Unt.

Wit -1 AT IATIEN . AR pYTHONTINSPECT MBS R R ARSI 1.
AR o.
int install_signal_handlers
2% Python {55 AL FEER?
BOME: 7 Python #5578 1, FERRESAT 2 0.
int interactive
WERKT o, WEHH chﬂ‘ﬁﬁ (REPL).,
W -1 A AT T
BRI o.

int int_max_str_digits

P AT R A A FE R . RDARMEN —1 TR RAERE A 1 AT SO SR A T BRAA
4300 (sys.int_info.default_max_str_digits). {HN 0 FREZEFEH. KT 0 H/T 640
(sys int_info.str_digits_check threshold) E’Jfﬁﬁf%ﬁ}'{ff}?‘&ﬁﬁﬁi%&lﬁ

Wit -x int_max_str_digits iy fTEARE PYTHONINTMAXSTRDIGITS MIEAR A E .

oA fH: AF Python XN -1 o FEI S AR N 4300 (sys.int_info.

default_max_str_digits),

Added in version 3.12.
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int cpu_count

ﬁﬂ%cpuﬁcount EI‘]{EZ:?J -1 mu@%%%ﬁ% os.cpu_count (), os.process_cpu_count () 5]:‘[]
multiprocessing.cpu_count () EI/\]JB[EI{EO

T -X cpu_count=n/default fFFFIEFRER PYTHON_CPU_COUNT M8 AN & K it & .
BRIAME: -1,
Added in version 3.13.

int isolated

WARKT 0, S e B A

o ffsafe_path BN 1: 1 Python JH BN ATE sys.path RIS EIEA L AEMERI B,
AT H SR AR SRS 7R

o $fuse_environment PN 0: ZM pYTHON AT 5,

o ¥fuser site_directory H 0: NEREH Pt s HFUNE] sys.path.

+ Python REPL ¥fRF: A readline WATEAL HHL/RAFHE HERIARY readline Jit ' .
I -1 A TR A Lo
BRIMEL: 7 Python BExUrhy o, FERR BN 1.
RS e &8 E MPyPreConfig.isolateds

int legacy_windows_stdio

ﬁﬂjﬁ”f%ﬁ, )ﬂﬂfﬁ)ﬂ io.FileIO 1ﬁ*§ io._WindowsConsoleIO 'ﬁfjﬂ sys.stdin, sys.stdout
Ml sys.stderr,

N5 PYTHONLEGACYWINDOWSSTDIO MIRAR B i N AR ZS FAF R W H 1.
AXAE Windows FR] . #ifdef MS_WINDOWS ZZ A]# T Windows % g 1.,
BRAE: o.
5% PEP 528 (Ff Windows $5 1 & 4% = H 8l UTF-8).,
intmalloc_stats
WARZAE, WHEIR B #e ik Python pymalloc W #5482 & BIGETTHEAE -
F PYTHONMALLOCSTATS B Ei% BN 1.
W Python /2 f# fl —-without-pymalloc ¥&IukAT B B NZMEITRT Bl 20K .
BRIAE: o.
wchar_t *platlibdir
SEEFEHELFR: sys.platlibdir,
HRE.
BB configure —-with-platlibdir %% &1 PLATLIBDIR 22 H CBRIA(E: "1ib",
£ Windows 24 "DLLs"),
Python 34 {2e % i AH—EB5Y
Added in version 3.9.
16 3.1 A KA AZ T H FifE Windows R 48 T % L 9 1 T € AR HE FE S e, 1l A0 T
DLLs Fo A, MTaRAMHIE, EEEEALMEHE R E R a3 A @R B IR, %
{EHRFF R 2

wchar_t *pythonpath_env
B R EEAE (sys . path) H— ] DELIM (os . pathsep) 43 BRI FAFH .
FH PYTHONPATH IfIEAS B o

BRAE: NULL.

i PYTHONPLATLIBDIR I 45AF
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Python 741282 & $i AB—4%
PyWideStringList module_search_paths

int module_search_paths_set
*ﬁﬁ%}%%%ﬁé sys.path,

W Rmodule search paths_set & T 0, Py_InitializeFromConfig () K B
1"ﬁmodule_search_paths #ﬁmodule_search_paths_set ﬁj\j 1,

AME: 25413 (module_search_paths) il 0 (module_search_paths_set),
Python $5 128 & H)—HB5
int optimization_level
kAo -
o 0: Peephole {ifb#s, KF __debug__ &N True.
e 1:0%%, BEW=, ¥ __debug__ %A False,
o 20 19, RBRSORFARHR.
i -0 A 4TINS . WE N pYTHONOPTIMIZE MR HHH .
BRIAME: o.
PyWideStringList orig_argv
%45 Python AJ PUATHREIF I R IR A 24754083 sys.orig_argv.,

WRorig_argv FIFNZH Hargy Ng— N HUFEFAFRIIIE, pyconfig Read() #f
T arov ZHiargy 0 FEorig_argv (MMparse_argv ANED),

%iﬁ%fﬁjargv Jﬁﬁ%ﬂpy_GetArgcArgv () [ZJ@L,
NN
Added in version 3.10.

int parse_argv

Wb S S0
WARSET 1, WPASHE R Python fE#HT v 4T S HOM R K 77 Ui tfrarav, FFMargv HFIEg
Python Z:%{(.

PyConfig Read () BB Pyconfig. argy ZEUA ST —IR . FESHURNTSE G Pyconfig.
parse_aroy FHEH 2. 1T Python ZHURMEycontia. arav JLIRI, PHILARNT 54K
LR R R T ARAT A Python 2ET71 .

RRINE: #E Python BT 1, FER BB oo

E%lo A kA AN T IAE R Y Ppyconfig. parse_argv 2T 1 WA SN rPyconfig. argv

int parser_debug
fEtr A RT o, WHTIFMTaS IR (U X2 5, B T 4wisk e i) .
WL -a A FT RN . BCESN PYTHONDEBUG FREEAS B
75 2L Python #4158 (W4 L X Py_DEBUG %),
ARIMH: o.
int pathconfig_warnings
WERAEZAE, WAV BRI S A B EI0R H] stderr o WERET o, NAMHIX L84
BN 7 Python #5081, FERRESAT A 0.
Python 341280 E Ty ABY—3B45 .
TE 311 A & A AR o UAE 38 i T Windows.,
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wchar_t *prefix
LR -5 /Y Python SCFAYuG 5% J& H SR AT ZR: sys.prefix,
PRIA(H: NULL.
Python 35128 & H—HB5 .
HiESRPyconfig. base_prefix,

wchar_t *program_name

TRk executable FIFE Python #] 4k b [H] FEHA S5 B 6 O FE T 24 FR o
o ¥ macOS |, IS5 % T PYTHONEXECUTABLE FABEAS & & FH &

o WNHRE YT WITH_NEXT_FRAMEWORK %%, 4% T _ PYVENV_LAUNCHER_ ¥ IE745 B W
2AENE.
o WRargv B argv 0] A HA BN XM E .
o A0, 7 Windows FXFi[] Lrpython", FEHAM -G ERFHA L python3n,
BRAAME: NULL.
Python 341280 & iy ABY—3B5 .
wchar_t *pycache_prefix
i1t .pyc B AFIRY H3R: sys.pycache_prefix.,
jf1d -x pycache_prefix=PATH fiy > fTHET Al PYTHONPYCACHEPREFIX I AS i E . 7o
AT S T
RA NULL, W] sys.pycache_prefix JF#i% N None,
BRAE: NULL.
int quiet
LM WERKT o, WIHERZH AR JE ) Python A S 7R OBURIARAS o
M —a Ay AT RIS T LY .
BRINME: o.
wchar_t *run_command
—c QAT -
Py RunMain () fif.
BRI NULL.

wchar_t *run_£filename

WA TR S48 - AT —c Bl -m I 24724 ERPry Runvain () BREUE
A

BN, W T 44T python3 script.py arg BRFIBCN script.py.
%i%?} I\%JPyConfig. skip_source_first_line iﬁiﬁc
BRAME: NULL.
wchar_t *run_module
-m A AT«
HE]PyiRunMain () ﬁﬂ% o
BRAE: NULL.
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wchar_t *run_presite
package.module FEIRIEAE, BN MUTEIE(T site.py ZHIPE A

if1) -X presite=package.module fiyfTiEI I PYTHON_PRESITE MIEA HEE. WfT

PRI SE 5
75 % Python A4 M (2 EL € X Py_DEBUG %),
BRAAME: NULL.

int show_ref_count
Se AR I 2R S5 T O 3G immortal X154)?
j#id -X showrefcount Ay TR EN 1.
52 Python #R 4R 1M (WA EL E X Py_REF_DEBUG %),
BRIAH: o.
int site_import
TEJEBI A site BIBR?
WEREETZH, WA Bl S-SR R 7= AR 1 50 A K1Y sys . path #R4F.

ﬁn%%iﬁifﬁf@%/\ site MM EAS HI 0 SEHRAE (AR AR A Bl & X Se 4 4, iR
site.main () Z]@I o

AL s A TR E A 0.
sys.flags.no_site @& Nsite import BUZJGHIHE.
BRAE: 1.
int skip_source_first_line
WAHERE, WBkidryconrig. run_filename Y —1T.
BRI AR Unix B0 41 emd. X241 DOS %4 @ ik s .
AL —x AT TR E A 1.
BRAME: o.

wchar_t *stdio_encoding

wchar_t *stdio_errors

sys.stdin., sys.stdout ﬂ] sys.stderr B@éﬁﬁg*ﬁiﬁ%ﬂéﬁﬁ%*ﬁiﬁ%ﬁé (1E sys.stderr ﬁﬁﬁ
ZAfi ] "backslashreplace" F5iRACTERS) .

N5 PYTHONIOENCODING MIEZr BAEas & .

LN Y
o MM PyPreconfig. ut £8_mode SHIEZAENF ] "uTF-8",
o TEHAMNEOLE, {#i ] locale encoding.,

RN RAL PR -
o JE Windows [ : {§i[l] "surrogateescape",

o MR PypPreconfig. ut£f8_mode NIEZAH, B WNH LC_CTYPE & & XI5, k”C” 8" POSIX”
NIfERA "surrogateescape",

o TEHAURFIFMEH "stricen.

%i%?ﬁ*fﬁ]PyConfig. legacy_windows_stdio,
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int tracemalloc
J& H tracemalloc?

MR NAEEE, WAEBSIHE A tracemalloc. start (),

Wid -X tracemalloc=N fird 4TI PYTHONTRACEMALLOC FEAS FHR T

ARAMA: £ Python #s by —1, FERR BN o,
int perf_profiling

JE R perf PERE M Hras AR AURLA?

MR NAEEAE, WHI AL perf trampoline, B 2 {7 5.2 I, perf_profiling.,

a7 AR $5 £ ) perf SZEFI if -x perf iy 4T

& Ui Al PYTHON_PERF_JIT_SUPPORT

WA B A, XAy DWARF JIT {5 B perf SZHFilaf -x perf_jit fiy & 47 1 AN

PYTHON_PERF_JIT_SUPPORT MIEAF i B -
BRE: -1.
Added in version 3.12.

int use_environment

B FRAEAs
MRTE, W2 FFEE R

-5 FREE R E N o

WRIA(H: 7E Python Bl 2k 1 TIZERGBIRCTE T 0.

int use_system_logger

WeAAEEME, W stdout Ml staerr KA d i M1 E] RS

{XAE macOS 10.12 FITEHA, PAK iOS WA .
BRIME: o CRMEH RS H )
Added in version 3.13.2.

int user_site_directory

R AEZAE, WRF I ok i H SRR sys . path,

Wit -s Fl -1 AR ATIEIIR B 0.
F PYTHONNOUSERSITE FfIEAS % BN 0.

ERINE: £ Python BiXFh 1, 7ERR BT R o,
int verbose

PRAIBEA. AIRKT o, WA ABLRINAR ST EI—
BN ERIER ) .

/[_,\

WERKRTEET 2, WM R BB B PG AL SCPHT Bl — 2000 B o IETEIR IR AL TR

HHPEE

M —v Ay 4TI T 4

3817 PYTHONVERBOSE FAEAF B 15 5,
BRIAE: o.

PyWideStringList warnoptions

warnings BEH T EE L T USRI, (LSEBMNIRER: sys . warnoptions.

warnings Tﬁﬁ%[&?{‘ﬁfiﬂ/\]ﬂﬁ}?(ﬁﬁﬁﬂ sys.warnoptions: E‘}:Q/I\PyConfig. warnoptions %E
PN warnings. filters 55— HIFRHREORE (mER) -

W AT IR IS HAE TS I B warnoptions q:' b_‘[[%%ﬁgﬂ\ﬁﬂq
PYTHONWARNINGS PRIEAR St il F TR N 45356 . ] DAFE E 200, FFPAES () 2B
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BIAMAE: =513,
int write_bytecode
WEREET 0, Python FEAL22IATE R ABFBRIRINE A .pyc XfF.
Wi B Ay 4TiEH PYTHONDONTWRITEBYTECODE IIEAS B E N 0,
sys.dont_write_bytecode & #IIGIL Nwrite bytecode BUZJGHIHE.
BROAMH: 1.
PyWideStringList xoptions
X I FTIR IR I{E: sys._xoptions,
BOAMA: =313

Wkparse_argv NAEF(E, Wargy ZHCFLAS H AL Python f#HT 172 HOM [ 1 07 B gdT, IF
Margv i3] Python Z4L.

xoptions YEWAF SRR DAL E HABIET . 2 W -x 471800,
TE 3.9 WA K AT show_alloc_count FERE L.

10.7 £ PyConfig #1151t

BT CEANEI B ARG RRE 2l Vi py_tnicializeFromContig () RALPERY.
iﬁzx—]}iﬂﬁ%ﬁz\l%fﬁ}ﬁPyStatus_Exception () ﬂ]Py_ExitStatusException () ﬂé&t}ﬂﬁi’fﬁ (%ﬁ%ﬁﬁtﬂ)o

(1] H i H T PyImport_FrozenModules (). PyImport_AppendInittab ()
EEPyImporthxtendInittab(), mu&ﬁﬂﬁ%f Pyﬂkﬂlfﬁ%ﬂﬁﬁihziﬁﬁ\ Pyﬂunl%Uﬁﬁ4k2:ﬁﬂﬁ%i§§iﬂ%ﬁﬁ
EAT. AR Python B Z R HIUGAL, WAL AHERF W) 44k Python Z B [l Py 1mport_Appendinittab ()
EﬁPyImport_ExtendInittab()o

MHIECE (PyConfig KA {FAEFE PyInterpreterState. config {1,
WERT A RE R B

void init_python (void)
{
PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig(&config);

/* REBFAN. RAMTAIHEN Python. */
status = PyConfig_SetString(&config, &config.program_name,
L"/path/to/my_program") ;
if (PyStatus_Exception(status)) {
goto exception;

}

status = Py_InitializeFromConfig(&confiqg);
if (PyStatus_Exception(status)) {
goto exception;
}
PyConfig Clear (&config);
return;

exception:
PyConfig_Clear (&config);
Py_ExitStatusException (status);
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SRR S S UIA RS, BORIE, AR AS . R E 3.1 OHA, S SEEIA
wfﬁﬁﬁﬁﬁﬁ,H%%%Mmﬁﬁww¢ﬁmﬁoEﬁ%@%%z%&%%&ﬁ@%ﬁmgw@ﬁ
TR

PyStatus init_python (const char *program_name)

{
PyStatus status;
PyConfig config;
PyConfig_InitPythonConfig (&config);
/* ERBREZMRERT AR
ETEZRBNADHEARBLTT ).
Implicitly preinitialize Python. */
status = PyConfig_SetBytesString(&config, &config.program_name,
program_name) ;
if (PyStatus_Exception(status)) {
goto done;
}
/r —REBRBTARE */
status = PyConfig Read(&config);
if (PyStatus_Exception(status)) {
goto done;
}
/* BRI E sys.path */
/MR FEBABRNNBEE S,
W % R A e LB PySys_GetObject ("path") */
config.module_search_paths_set = 1;
status = PyWideStringList_ Append(&config.module_search_paths,
L"/path/to/stdlib");
if (PyStatus_Exception (status)) {
goto done;
}
status = PyWideStringList_Append(&config.module_search_paths,
L"/path/to/more/modules") ;
if (PyStatus_Exception(status)) {
goto done;
}
/* Override executable computed by PyConfig Read() */
status = PyConfig SetString(&config, &config.executable,
L"/path/to/my_executable");
if (PyStatus_Exception(status)) {
goto done;
}
status = Py_InitializeFromConfig(&config);
done:
PyConfig Clear (&config);
return status;
}

10.8 [fREECE

PyPreConfig_InitIsolatedConfig() %ﬂPyConfig_InitIsolatedConfig{) @ﬁiﬁé§ﬁﬂﬁgf44\ﬁﬂéi§E

f Python 5 R ZEREIFA . BIAN, f Python fix AZIEA MR .
LA A R EA R B, M TR (Pycontig. argv RSN R ok U 5K
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C ARUENR (B stdout) Ml LC_CTYPE i &5 KR fREF AL . [F S BEEF A 2%

T B AR 23 00 P LB SR 8 R AR AW B2 o B ERIEE T Pyconfig. home DAREG VTR BRIA M
El

10.9 Python i &
PyPreConfig_IniththonConfig()%DPyConfig_IniththonConfig()EE%&ééﬁﬂﬁﬁ‘*ﬁ‘ﬁﬂii}ﬁ*@ﬁﬁ‘*
7955 FE Python HI[Jf H & X Python.

PR A A TS HCR 4 T L Python, 11T 42 JRy i 745 5 4 0k 2265

R ECEARYE LC_CTYPE £ X8, PYTHONUTFS #ll PYTHONCOERCECLOCALE M8 5 H ] C 155 XI5
B4 (PEP 538) il Python UTF-8 Kzt (PEP 540),

10.10 Python Rl E

pyconfig % 2T AR AN 7B
o BRAZHCE R
— PyConfig.home
— PyConfig.platlibdir
- PyConfig.pathconfig warnings
— PyConfig.program_name
— PyConfig.pythonpath_env
- YETTAEHA S TR R A
- pATH SR B TIRBUR P I 5E #8842 OR B pyConfig. program name)
__ PYVENV_LAUNCHER_ I IEANE

~ ({L B Windows only) ¥ /i} % HKEY_CURRENT USER FI HKEY_LOCAL_MACHINE
i%)”SoftwarePythonPythonCoreX.YPythonPath” I | 14 i A2 F H 3 (Fr X.Y 25 Python i 4~ ) .

o BRI ELHN B

- PyConfig.base_exec_prefix

— PyConfig.base_executable

— PyConfig.base_prefix

— PyConfig.exec_prefix

- PyConfig.executable

— PyConfig.module_search_paths_set, PyConfig.module_search_paths
— PyConfig.prefix

R B A — A Yl BT R BB E, Python Ft & T 5B AR AL B R I B OR
B EI’J ? Eﬁo ﬁ[l %module_search_paths_set % :J: 0, )K“Jmodule_search_paths 3[’%“ %ﬂi 1’% ﬁ'ﬁ 9—JF
Hmodule_search_paths_set ﬁ%ﬁ&ﬁj\j 1o

i A R IR T BARIC B o BT DASE & 2T RO B A L B ek . B A R A =S
&%%ﬁ?ﬂﬂgaﬁﬁc ﬁﬂ% module_search_paths_set %ﬁiﬁﬂﬂ 1 module_search_paths %%ﬂi?}rﬂ,ﬂ\ja
W TEXFPEOL N, module search_paths FFAMME AR ] .

Ffpathconfig warnings B 0 VAELETVHSEBRAR O EL M 41t ({UBR Unix, Windows /R RAEA]
).

ﬂﬂ%basefprefix ﬁbasefexecﬁprefix ?E{“ﬂiﬁﬁ, Eff]ﬁﬁﬁﬂf)}\prefix %Hexecﬁprefix Z]ﬁ%@ﬁ\{*a‘c
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Py_RunMain () ﬂPy_Main () 3{%1@E& sys.path:

o Wt run_filename DR EI Hid—MIE _main__ .py AR HS, WKt run_ £ilename Fh
#| sys.path BFFk.

o YN isolated HZE:

- WEPRRE T run_module, WIKFYH]HRAME] sys.path BTk QIR ICIRBEECY A H 00
AR TAEAT A

- WPRBE T run_filename, WAFSCIFARIHSRININE] sys . path BTk
- FEHAMAFOR, R FAFER IS sys . path BTk

ﬁﬂ%site_import j{/Eﬂigfﬁ, i sys.path ﬁf:@ﬁ site *ﬁﬁ%{&ﬂ&o ﬁﬂ%user_site_directory 7&13]52
{ELH A P11y site-package HSRAFAE, W site BEIHRSREH] 1Y site-package HSgFfINF] sys.path.,

BEARBCE 2 G0 DA BC B

¢ pyvenv.cfg

o ._pth X (Bi: python. pth)

o pybuilddir.txt (f{ Unix)
WERAFAE .« _pth U

o Rrisolated M 1.

o $fuse_environment K 0,

o ¥fsite import K 0.

o ¥fsare path N 1,

{§iff] __PYVENV_LAUNCHER_ IR AS BRI E PyConfig. base_executable,

10.11 Py_GetArgcArgv()

void Py_GetArgcArgv (int *argc, wchar_t ***argv)
1£ Python B el 5 G A 4TS5 W, FRPUX 2L S0

%ﬁ%?ﬁ}/%l‘FﬂPyConfig. orig_argv EEE\I o

1012 SHERMIBLTAREE API

AFNANRAEE APLGIAT ZH BHIIGL, B2 PEP 432 [ LR :
o BT WIIRIEBTEL, “d/MERYEEA Python™:
- WHERAL
- NE R
- NERIC RSB
- sys BB HIAAM (Bl0: sys.path MAFFAE) .
o 7 BB WIRIERT B, Python H5E I HALL :
- ZRIFHLE importlib;
- W IERE
- BRAF ARG
- eI sys WEEAIUAAL (BlGn: A sys.stdout Fll sys.path);
- J&f faulthandler fll tracemalloc ZEN]1EIRE;
- 5 A site it
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-
FAA i APT:

. PyConfig.iinitfmain:ﬂﬂﬁ%ﬁij@ 0, Py_InitializeFromConfig () %?%E “iZAD” %Uﬁﬁ4tﬁﬁ£§@?

1k
PyStatus _Py_InitializeMain (void)
HEA T PIRIbBY B, 5S¢ Python F 4Rk .

1E “Bol” BrEA S FAEER, WARHE inportlib fil: st 20 d HATE “12” BBy
Mo X T RE SLVFAE Python W i Python DABE 56 sl il v 12 8 3, HATRES 224 H E LI sys .meta_path
AR T

e B i EEBBEZ AT, A4 W REFE Python Wit st (2ie 3, X2 PEP 432 fyBhHlz —.

Rl BB B SRR E S TEX — i Bo A A% ] A AN B T AR v R AR . 1% APT RS
IR ER: BRI APT n] ARG B8 e g R bR BLR) BT HHad 1 9 22 3t APL

TE Rl M2 Yisielr Bz [aliz 4T Python AU < f1:

void init_python (void)
{

PyStatus status;

PyConfig config;
PyConfig_InitPythonConfig (&config);

config._init _main = 0;
/* ... HEX 'config' BBE ... */
status = Py_InitializeFromConfig(&config);

PyConfig_Clear (&config);

if (PyStatus_Exception(status)) {
Py_ExitStatusException(status);

}

/* (£ 8 sys.stderr B % sys.stdout R B W _Py InitializeMain() R|ZE */
int res = PyRun_SimpleString/(
"import sys; "
"print ('Run Python code before _Py_ InitializeMain',6 "
"file=sys.stderr)");
if (res < 0) {

exit (1) ;
}
/. BERMELBRERSG ... 2/
status = _Py_InitializeMain();

if (PyStatus_Exception(status)) {
Py_ExitStatusException (status);
}
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cHAPTER 11

11.1 #hid

1& Python /1, NTEEFEM K B]— 05 Frf Python S AIEIRSE RO AL A HE (heap) . IX/MALE HERYAS
T RS Python M %% 32 %% (Python memory manager) 13iFE. Python PYTEE FHESA A ] 19 ZH 44 S A B
AN SAERAEE R A, b= L B s AT .

TERIRIZ , — AR NAT M Tl i SR RGN AP B L, DR ALAT Sk Py JE A8 10 23 () SR AT
JIr# 5 Python Al RAEE . TER IR NAF M FE AR EER_E, LRI G E M Beas e [ — e Biatr, HHR
P PO AT R i SIS () ) N A PSR . B, BRI R AE i N A PR Ul T . T
ey, PO EN R A TR ROMDE 5 23 (B AT . [, Python PYAFAS BRLARAF—LE TR
BLA R A S i, (H RIS B AERLAT B Nz T

Python Mk A £7 A4 I th APRE G R AAT, PN BB A AL BV At 28 8 B AR i i e PN AL B 0
Zitt, BEARIX—x{ 1) EE %, Python X QORI P S nh DX Iy 325 [A] 73 L2 1 Python P78 B4R 4
LA 51 i) Python/C APT e EIEATH -

AT MR NAER, P RAAEE AGEA AR E ] C B R T H R BB XT Python X ilb A THME, X4y
BREFLHG: malloc (), calloc (), realloc () Ml free (). X¥F-FEL C 20251 Python N7 BRES 2 [A]1K)
B, 5Ik™EER, XM TENER TARPER, HENFEPMELEEE B2, RO AZ M
i C PEArHies R By H A A B AR N A7, IR BT R -

PyObject *res;
char *buf = (char *) malloc (BUFSIZ); /* for I/O */

if (buf == NULL)

return PyErr_ NoMemory () ;
L FHAT B R bus B I/0 HAE...
res = PyBytes_FromString (buf) ;
free (buf); /* B ®H */
return res;

TEXABIFH, VO G X NFAG K2 C BRI ICasAb Y . Python WAFE B g R 255 T M LA A 45
AR [ TR G

IR, AERZHAFOLT, #@BL T Python e ELAAT, PN )52 i Python 774 BRE 4l
. BN, RS C 945 HX GBI T I L X AEML . 1] Python HEfY 7 — B 2
3 226 i 4o Python P74 BILASAT G4 FEBLHI N A7aR K o RIGEFTIE R A7 4l T Y e 2
SERH R, FEPrA I NAFR R 2 4y Python AP BREE AELLARREAS X HL AT o5 T R B (A DA SRR Y T
fift. L, FERPEMOUT, Python A7 IR il E Sl A iUl 2008 2 (A, AN I . A7 46
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SCHABR T M o 5 RO B R AT 9 T PSR I C PEAMIRRAS R VO e X AN YA 52 4
=% Python N HRER A 1a I .

& BI

P35 AF B pYTHONMALLOC W] 4§ FH SR Tic & Python FFfifi I i) INA74 L 2

H%WEPwmmmﬂmwmsTM%%T&&@@@%W%%mmmmﬁ%gﬁﬁﬂmmmwwm
B s GBI .

11.2 SrECERE

B A LR EEAE T =K 5 22— (S R pyMemallocatorDomain), XL F A )

an T 1 e N T Ol OB I e A O £ 5 1B T A R A e s v R L S B TSR O R S R 3N

RSB, BT H A0 DATE L 2 R B R A RS . T ORI N AE B APT DA 25

KA — . B, pPyMem Free () WA B Pyem Mal1oc () S BECHINAT

ZANYEEI A 2
-Eﬁﬁ:m%ﬁ@m%ﬁ%#&%mmf,A%mzﬁ%ﬂ%%“mﬁiTMT&ﬁau%rﬁT
MR BCS . NIEHEEE KRB RS, SRR Ao
-“Wﬁ”ﬁ:m?ﬁmwm%WEﬂﬁmWﬁ%WEﬁmmﬁ,ﬁ%MMﬁE%HGZw%%Fﬁ
1o IAEEM Python FAAHEREL. S0 A HiE0

o XiGE: TN Python XA AMELAAT . A7 Python FAAERRI. ST %o de .

O #ik
£ vy A2 MHICESRAY Python MR “Xf4” Ik 73l H HLTA Python X SR 380K 23 i -
XAN[ETFZ HiH Python fRAS, 72 BAAS H X H o fe RS BRI JERE F 20K

B, FapIX (dE Python X142 ) HYZHE N, 241 Ffl PyMem_Malloc (), PyMem_RawMalloc () B{ malloc () ,
ﬁﬁﬂ:ﬁﬁ)ﬂPyObjecthalloc ()o

2L WA C APL

11.3 RIGAEED

PAT R EE T ARG i . XLERBOR LR LN, AFERA & 550

DN Jr s N Aot B DA RS malloc (), calloc (), realloc () fll free () ; M4iFRENFEITN
P malloc (1) (B calloc (1, 1)).

Added in version 3.4.

void *PyMem_RawMalloc (Size_t n)

BT HE ABL B 313 e, AEE n AR Bl—AN 8 BT BE N AERY voidx EAUFRES, WIRIE
SR )3 [9] NULL,

TR BT A BEIR Al — A IR UL 354, SUMEVE A T PyMem_RawMalloc (1) —Af. {HEZNTE
A& DMEATTT P tate .

void *PyMem_RawCalloc (size_t nelem, size_t elsize)

B ThesE ABL B 3.13 waAe. JrBL nelem A~ICE, BENICERIK/NN elsize 15747, H R 0145 1] B 7
P AFRY voidr JRAURER, WIRFERAEMNLEE] nuLL. WAFSBAHIIRIE A

TR E AT BEAR B — R R oLl $8 4, SEG A T PyMem_RawCalloc (1, 1) —Ff.
Added in version 3.5.
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void *PyMem_RawRealloc (void *p, size_t n)

& T REE ABL B 3.13 paAe. F p f8 1IN AR/ INIEE N n 53450 DABTIH AAE BRI i die /M
i, Hh AR,

W p R NuLL , WA T pyMem _RawMalloc (n) 3 f05R n Z5F 0, W NFFEH K/ NEBREE, (H
AR, RIHE nuLL F55

M dE p B Nunn , & B 002 2 B W fPyMem_RawMalloc () . PyMem_RawRealloc ()
ﬁPyMemﬁRawCalloc () ﬁﬁ@ﬂ/‘]o

RO, 2ytien_rawmealloc () GBI NULL | p IBR A1 S AP AR BT At

void PyMem_RawFree (void *p)

B TRUE ABL B 313 e B p tE B NAE B, p b2 2 Bl M pyivem_RawMalloc () .
PyMem_RawRealloc () By PyMem RawCalloc () FriR[BIfF54F. &N, B(fE PyMem_RawFree (p) 2

HIESTHHSMER T, KEXWiThaksE.
W p & NuLL, B2 A B E A S T .

11.4 AEEO

PAURNBRELEE, I8 ANSIC Apifl, If485E TIEREFFATHIAT A, " HT A Python 34 BL AR AT«
NN BB i T pymalloc N 55 B 2.

A B,
TEf X Se s Hny, WA & B £ 490 (GIL)

TE 3.6 A S A A8 0 IAEERIA ) 20 B 4s 2 pymalloe T IERSE malloc () o
void *PyMem_Malloc (size_t n)

B T e ABL 2MAC n ASF AR AR R P BE AR void JEBURE, AT R AR H]

NULL,

TR T AT AR 0] — kR AE nuLL f84T, BURIAN T pyMem Malloc (1) —#E. (HEMNTFA
2 PMEMTTT g ih e .

void *PyMem_Calloc (size_t nelem, size_t elsize)
& THUE ABL B 3.7 i, JHC nelem A0, BATCRIIK/NN elsize D77, FFa 145 1] B 73 e
HINAFRY voiax RAUFREE, ARG RAMMR ] nuLL. NAFLHHIIR N
WK BT REIR ] — R AR noL $85F, G T PyMem_calloc (1, 1) —Ff.
Added in version 3.5.

void *PyMem_Realloc (void *p, size_t n)
B F R0 ABL R p 38 B AFHONREER n 2735 DUBTNH AR/ B e/ IMEC R E, Hor iy
BRFEAAS,
st p i@ nuLn , RS TR PyMem Malloc (n) 5 W n 55T 0, WIPNAFHRA/NHEIHEE, (HA
SRR, R [FE NULL $84f

[},%Eﬂip zEé NULL , @mu@ﬂ\fﬁﬁzmlﬁ)ﬂ PyMem Malloc () « PyMem_ Realloc () ﬁPyMem_Calloc ()

Fr i Bl o
R, 2ytien_realioe () SR NULL | p (3RS Aa PI7E I SR A A
void PyMem_Free (void *p)

B F A2 ABL BERL p $8 B NAEHL. p w202 2 Wil H F PyiMem Malloc () . PyMem Realloc ()
wipyMem Calloc () PFriREIFIFEE. G, SifF PyMem_Free (p) ZHIEALRAMERT, KE
MR KA.
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W p 2 nuL, AT 2B ERA 2T,
PAF I ZE AL 2oy M $e At . YRR TYPE AT DAFRATAT C 2841,
PyMem_New (TYPE, n)

Spymem_Malloc () #[], (H&HEL (n * sizeof (TYPE)) FHHNAF. iR [El— 544l TYPE* )
S5 IWAEA S DMEAM )y Ui w164k -

PyMem_Resize (p, TYPE, n)

EpyMem Realloc () Zfl, HNAFHER/MEREE N (n * sizeof (TYPE)) PFAT. R[]
ek TYPE* (UFRE . TEIRIEIEY, p R — 8 R NAE DI AR £, BB QAR TR U A NULL,

XA C HALRLR, p BOR BRI, W 0RAF p RISUARTE, DABESRAEAL BB RIS 25 2R N AT
void PyMem_Del (void *p)
fﬁPyMemﬁFree()*Hﬁﬂ

BEA, FATAARME T LA 25 T B Python INAF A lideds, MIAN & LIS C APT s%l. (H2
R, B ENIARELRILR Python A —dEflAeA e, HILAEY BT .

e PyMem MALLOC (size)

e PyMem NEW (type, size)

e PyMem_REALLOC (ptr, size)

e PyMem_ RESIZE (ptr, type, size)
e PyMem_ FREE (ptr)

e PyMem_DEL (ptr)

11.5 WRHEC2E
DUF BRI, (5 ANSIC A7, 455 TiPREF W44, 7T Python He 4 e RUBERL M TF -

O #ik:

B3 £ SUA e B EA AR T AR A RN, TCTR B 245 AR I 1
1 1T LB 5, Python 4.

FiIKxF Z 4B 25 fF fpymalloc M A4 B2 2.

A g

T X S gy, A 2 R E S (GIL)

void *PyObject_Malloc (Size_t n)

B TR ABL 2MAC n ASF AR — AR P LA void JEBUFRE, AT R AR [H]

NULL,

R BT T REIR [ — AN I NuL 55, BRI T pyobject _Malloc (1) —Rf. {HAENTE
AL MEATTT eI ta L .

void *PyObject_Calloc (size_t nelem, size_t elsize)

B THE ABL B 3.7 AL, Sy nelem 1ICR , BATCERMK/NN elsize 717, FFa [ 1 B 73 1S
MNP voidx JERAEET, WERIFRARMNGR ] NuLL, WNAF BRI

T RELAT A RRR [l — N Rr g IR NnuLL $84F, SEGA T Pyobject_calloc (1, 1) —Ff.
Added in version 3.5.
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void *PyObject_Realloc (void *p, size_t n)

B FEUE ABL S p S PIHEIOC N n 5745 . DUBTIH AR IR 0 MR, Forfipy
RIS,

s #p* & nurn, NARY T pyobiect_Malloc (n) 5 AN n Z5F 0, MIPNAFHR R/ NEBHEE,
HAR 9B, & IlHE NULL $84) .

M dE p B Nurnn , & B 002 2 Bl W fPyobject_Malloc() . PyObject_Realloc ()
ﬁPyObjecthalloc () Fﬁifilﬁlﬂ’ﬂo

WIRIER K, Pyobject_Realloc () IR NULL , p {58R &8 W JC Bl PIAF KI5 F64T

void PyObject_Free (void *p)

% T HaE ABL R p F8 MBI N HL . p M2 Z BT PyObject_Malloc () \PyObject_Realloc ()
sipyObject_calloc () FURBIMIRER. 0, SUfE Pyobject Free (p) 2 HIELAAM NS T,
KEMATH KA

W5 p &2 NuLL, At A Ft A ST

11.6 BNIARAIFESBEC2E

NN R e
BLE 2R PyMem_RawMalloc PyMem_Malloc ~ PyOb-
ject_Malloc
ﬁ%ﬁﬂﬁ$ "pymalloc" malloc pymalloc pymalloc
ERmw AR "pymalloc_debug' malloc + debug pymalloc + de- pymalloc + de-
bug bug
%A pymalloc [{) X fiH  "malloc" malloc malloc malloc
EN

V%A pymalloc [ "malloc_debug" malloc + debug malloc +debug malloc + debug

PR
o #FR: PYTHONMALLOC BAlEAR B MH .
e malloc: KM CHREFEIMRESG TR, CHEE: malloc (). calloc(). realloc() fil free ().
e pymalloc: pymalloc M G5B 2.
e mimalloc: mimalloc M A5 fe 2 . U5 mimalloc A% 57 35 W /] pymalloc 43 it .
o ”+debug”: ffH7 Python N 5Bt 2 04188 49 1.
o CUREAE: IR Python 147

1.7 BENLAFESEC2E

Added in version 3.4.

type PyMemAllocatorEx

TR AT H I BEds R Z5 I . SR T 21 7 B
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15

I

L

¢l

void *ctx

void* malloc (void *ctx, size_t size)

void* calloc(void *ctx, size_t nelem, size_t
elsize)

void* realloc(void *ctx, void *ptr, size_t
new_size)

void free(void *ctx, void *ptr)

RS —ASHEAA P LT
3

Srl— TR
SrBEE— IR O 1Y AT ER

Bl — A AT SR B R R RN
R AR

TE 3.5 fRA K HEASH: pyMemAllocator G AN N PyMemAl locatorEx FEPE T —4> calloc

TE

type PyMemAllocatorDomain

IR B PR A2 26 . 1A
PYMEM DOMAIN_RAW
PREL
e PyMem RawMalloc ()
e PyMem RawRealloc ()
e PyMem RawCalloc ()
e PyMem RawFree ()
PYMEM DOMAIN_MEM
PRAL
e PyMem Malloc(),
e PyMem Realloc ()
e PyMem Calloc ()
e PyMem Free()
PYMEM DOMAIN_OBJ
PRAL
e PyObject_Malloc/()
e PyObject_Realloc()
e PyObject_Calloc()

e PyObject_Free()

void PyMem_GetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

AREUHG S Sk A7 R I3 P -

void PyMem_SetAllocator (PyMemAllocatorDomain domain, PyMemAllocatorEx *allocator)

BCE R E A A7 HL I O -

MR TTAI, HR RO AR Bl — R Al nuLL 184

X pymEM DOMATN_RAW I, JPHCAS AR LA LA T 24 FL AR R A GIL
X HARIIE, JrBoads e SRR 4 - Jr BLas i PATEAIE ST c1n YA [RI AR iR A -
WERBH AR A2 T ORI Z BT Hids ) , AR ] pyien_setupDebugtooks () BREITE

B gy LR R T

Wi &R PyPreConfig. allocator M Preinitialize Python with PyPreConfig .
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A BE
PyMem_SetAllocator () (&ﬁbﬂﬂ‘éé’a

. H‘l‘[/XEnyPreInitialize () ZEPy?InitializeFromConfig () Zﬁﬁﬂ%ﬂ%ﬁﬂé'ﬁ"% E fé
SCRYNAF I o XTI 0 Bo e I 73800 WU ASMSCA AT AT HC A IR ) (51140 Raw
Domain VP4 EEESTEA R A GIL (IE TR ) . S A £ ol B =7 kTR
B .

o HSRFAE Python B8 MMIIRILZ G (Blpy_rnitializerromcontig () #AMZIE) Bk
W B % SCo3 Bl must AU B B lilds . RFELA g B O B R A i 2
A -

TE 312 WA R A ST I 43 T A BB A j@ AR 4 1Y
void PyMem_SetupDebugHooks (void)

BB Python 1 42 25 09 1R K 4T AR N FEAE 1

11.8 Python W& BC2ERYIEIR $9F

24 Python FE R M, PyMem_SetupDebugHooks () EREAEPython Fa4n44 10 BHgE . PAYE Python
AT Bt g b5 B R T DA I PN A4 i

PYTHONMALLOC Ff Bi 4% & 0] g ] T #F PA & 174 =X F 4 1% ) Python - 22 2% o & # + (i -

PYTHONMALLOC=debug) .
PyMem_ SetupDebugHooks () @@[ﬂ%ﬁﬁﬁ ﬂ:ﬁﬁélﬁﬁq TPyMem_SetAllocat or () Zﬁﬁﬁﬁjﬁcﬁ%ﬁ]? o

% L IR R R B AT R IA B 488 2 S 3l AR 4 0 AR B T4 B Y N FE T oxep
(pYMEM_CLEANBYTE ) 75, B NIEHA FT7 oxop (PYMEM_DEADBYTE ) 7. WEHWIERT T
717 0xFD (PYMEM_FORBIDDENBYTE ) M “Z% [R5 fH. X LEFITHR KT AR Al . 7 5
£ ASCI 4

IBATH R A
o KIS APL [, Flan: KXt pymem Malloc () SyBERINAFHRE I Pyobject _Free ().
o Kb KRN BRI E A (Z X R .
o R GEh XZIEACEFMEB A (G X ) .

o K M X4 JH HpymEM DOMAIN OBJ (ffl:  PyObject_Malloc()) HIPYMEM DOMAIN MEM (YI:

PyMem Malloc()) iﬁkﬂ@%@ﬂ%&@ﬁﬂj‘%@j’#ﬁGILo

FEH AT, PRI T tracemalloc BIHOR Bl NI D BLAL B HA Y tracemalloc IE1EIR
5 Python WAF/MAL, T HNAFHRBGRERT, 4 & 2ol .

ik S =sizeof (size_t). Kf 2*s DNFEFIRMBNEE DGR N FA I W . NENHE RSB EX
K, Hdr p A5 A 2540l malloc 5251 realloc ¥ & BT R MR HIE (o (1:9] FRARM * (p+1) ZEMFFIGHE
*(p+3) ZEMIEEF IR s R ARG SRS Python Y @ AIFIF) -

pl-2*S:-8]

BRI BRI TR XA size_t, KIS (5 TAENTEREAEH S -

pl-s]
AP #3345 (ASCI £4%) -

e 'r' FINPYMEM DOMAIN_RAW,
e 'm' FTINPYMEM DOMAIN_MEM,
e '0' FTINPYMEM _DOMAIN_OBJ,

p[-S+1:0]
PYMEM_FORBIDDENBYTE [{Jl 4. T3k T 215 AFIEEL

11.8. Python WS ECESMAR $9F 245
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pl[0:N]
PRI N7, 1) PYMEM_CLEANBYTE [WREIAIESE, HI TR R AFE 5T 243 1
realloc 2 ZEAY R HIOR I K SR INAFERIN, BN Y 745 22 i) PYMEM_CLEANBYTE RAHE.
P free Z KA RRELNT, X LEF{52 )l PYMEM_DEADBYTE R#ES, PMHHON RN AFRTS]
H oﬁﬂz‘iiﬁ}ﬂ realloc 2 &1 bR HORT KB/ N NAFEES , Z2RIYIAFT5 2 ]l PYMEM_DEADBYTE
HKIHFE

pIN:N+S]
PYMEM_FORBIDDENBYTE HE|4%. TR S AR

PI[N+S:N+2*S]

{4 5%E LT PYMEM_DEBUG_SERIALNO ZZHT&H M A (ERINE UL FRAE L),

— ¥, BRI malloc B realloc 2 A R BN HR 183 1. K/ PH) size_to WIRZJ5H
WE T “BIRRI AL, BPIVSERIE T MR FBOUARAE R UGS T BB P WAL, PAER
NAFHAIR R IEIR] . obmalloc.c HEY)FFAS PR %L bumpserialno() S ME—ZIBIE TS I REL, EHY
FFAELEAR AT AR FA B B RE B T A

—A~ realloc 7 2% free 22 2500 PR S Sk A i) PYMEM_FORBIDDENBYTE 45 & 74 52 1. W&
T AE T, W2 Wi iS5 A S| stderr, I HARJP i Py_FatalError() Mk, 5 —7f 32 B 2k AR
A YA 7 32 B SRRk 0 P AR i R I R A bk B gk e PR A7 52 o A SR AR it B A R o
EEHEZRNS, RERESE | 'E L5 S MIE 7 PYMEM_DEADBYTE (i M CUREU A8 ) 5K
PYMEM_CLEANBYTE (& M& R WIG BL /N A9 D)

1 3.6 A K EAS T PyMem SetupDebugHooks () MRABKIIAE BEAE (7 A A 4381 Python | T4E.
YRR, IR FIFES M tracemalloc SRR A BL ARG E . i FIEL S
FEPYMEM_DOMAIN_OBJ FMIPYMEM _DOMATN_MEM YE FA I8 BRE e 8 F B G & B 5 GIL.,

JE 3.8 R A & A AR 5 7 B R 0xCB (PYMEM_CLEANBYTE), OxDB (PYMEM_DEADBYTE) Al OxFB
(PYMEM_FORBIDDENBYTE) B4 0xCD . 0xDD Fll 0xFD E: At DA{#i ] 55 Windows CRT i malloc () Fll free ()

FH R (L

11.9 pymalloc 4>fic 28

Python 5 — ANt RIS UNFEEET 512 F197) 3547 THALR pymalloc 43 Ticgs . B4 H
#°h “arena” WINAFBRGS, FE 32 (P& B E R/NA 256 KiB, 7R 64 fiF-f ERYEE & K/NA 1 MiB.
ST RTF 512 FARI0 L, BB hryMem_RawMalloc () MlPyMem RawRealloc ().

pymalloc  J&pPyMEM_DOMAIN_MEM (] UN: PyMem_Malloc()) AlpyMEM _DOMAIN_OBJ  (fi 4:
PyObject_Malloc ()) W) E NG TL LS,
arena 43Pt DA R

o Windows [ [1J VirtualAalloc () fil VirtualFree (),
o mmap () Al munmap (), AT A,
o B, malloc () fl free()

44 Python Wil # T --without-pymalloc ¥, HB-2 Bb43 Bl &5 R 9% 25 . AT PAFE = 17 W )

PYTHONMALLOC' (ff|#1: * PYTHONMALLOC=malloc' ) FRIEASEREAHE.

11.9.1 B%F X pymalloc Arena 9fg 2%
Added in version 3.4.

type PyObjectArenaAllocator

F A —A> arena MG EER . XAEEA =T B

13 e
void *ctx YERE—DSHUE AR P BT
void* alloc (void *ctx, size_t size) AEE—3 size T A IXE,

void free(void *ctx, void *ptr, size_t size) ﬂ-'t%ﬁjl—ﬁ%lzjﬁk
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void PyObject_GetArenaAllocator (PyObjectArenaAllocator *allocator)
ARHL arena 73 HLeE

void PyObject_SetArenaAllocator (PyObjectArenaAllocator *allocator)

15 E arena 4}l 4

11.10 mimalloc 5 Ef2:

Added in version 3.13.

Python £&7£ T )2 %‘*hf ESZ RS B R 3235 mimalloc 43Fit#% . mimalloc ” m#"ﬂﬁﬁn Rz TRCR R
f3E 20 i . B 5% i Daan Leijen 41 %} Koka I Lean 558471 £ 45T %

11.11 tracemalloc C API

Added in version 3.7.

int PyTraceMalloc_Track (unsigned int domain, uintptr_t ptr, size_t size)
1E tracemalloc B H IR EE— AN ALK N AEH.
SRR 0, AR ] -1 OCIR BENAFARARATFER ERER) . WISREE T tracemalloc M3k [u] -
RN R SR, SR A BR A

int PyTraceMalloc_Untrack (unsigned int domain, uintptr_t ptr)

1E tracemalloc B PN E— N BRI AFEBR . TR N AE B AR A IR B S S T AT ART B
4R tracemalloc #2E FH R[] -2, A5 H o,

11.12 fil¥F
PATR IR F At ANTTRR G, 2 B PAGE VO G X i ad B 55— A~ s 4 M Python Ji b 7L HY:

PyObject *res;
char *buf = (char *) PyMem Malloc (BUFSIZ); /* for I/O */

if (buf == NULL)
return PyErr_ NoMemory () ;
AT BB R bur B 1/0 BE... */
res = PyBytes_FromString (buf);
PyMem_Free (buf); /* £ PyMem Malloc 4T Hy */
return res;

52 Y ) SR 28 o KR 4 A (7] AR

PyObject *res;
char *buf = PyMem_New (char, BUFSIZ); /* for I/0 */

if (buf == NULL)

return PyErr_NoMemory () ;

LHATBE R bur B 1/0 BE... */
res = PyBytes_FromString (buf);
PyMem_Del (buf); /* £l PyMem_ New 4 FCH */
return res;

J

THERAEA EPIA R B, X ELLEI JET AR R BOR BN . 5L b, XTI ER A
ﬁﬁ%ﬂ\fﬁﬁﬂﬁ HAFIA AAE APL I, PASEEATE A5 A ] 20 FE 2 04 AU Dol A8 el e AT AR P 21 4 25 P AL 4
e, H—MARCHh fatal R EIRA T PIRTEA R E_EBAEI AR 2 Bl ds o
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char *bufl = PyMem_New (char, BUFSIZ); )
char *buf2 = (char *) malloc (BUFSIZ);

char *buf3 = (char *) PyMem Malloc (BUFSIZ);

PyMem Del (buf3); /* %1% -- N A PyMem Free() */

free (buf2); /* EH —— Wt malloc() 4 WH */

free (bufl); /* Fk 4y —— MK PyMem Del() */

J

B 7 M T AL 35k B Python M ) J5 4f P9 A7 B 1Y R £, Python ™ [y X} 4 i i id Pyobject_New,
PyObject_NewVar MlPyobject_bDel () AT BEAIREIL

XEERFTEA KAMATE C rh e SCRISEBURTA SRR T — & h JH.
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MR LI

ARFAIE T SIS RARTU Fr 6l B ek . AR

121 £ E S ECER

PyObject *_PyObject_New (PyTypeObject *type)
BEME: #agFl .

PyVarObject *_PyObject_NewVar (PyTypeObject *type, Py_ssize_t size)
BEME: #agTl .

PyObject *PyObject_Init (PyObject *op, PyTypeObject *type)

BEME: BEAGFIA . BT RE ABL T TCHIN R op WAL ERIZEBANWIIRT T . R IR 1L
JEHIR SR o M REHALF BB -

PyVarObject *PyObject_InitVar (PyVarObject *op, PyTypeObject *type, Py_ssize_t size)

BEME: AR . B TR ABL ERTIRERIPyobject _Tnit () —HE, I HEWIIRAR &R/
ML EE R .

PyObject_New (TYPE, typeobj)
ffi [ C 458257 TYPE 1 Python 28RN} % typeobj (PyTypeObiject *) ZrHR— 1) Python X} 4,
KAEZ Python X4 A5k v LI BEARN SR ih 4k . R 7 30 Xz e mE—5 1 (BP51
TECREA 1) o WAEATEERI R/ N BN R tp_basicsize F-BILE .

PyObject_NewVar (TYPE, typeobyj, size)

i C Z5#4 2581 TYPE F1 Python ZEHUNT 4 typeobj (PyTypeObiect*) 43 L —A~#1 # Python Xf 4.
ARFE % Python Xt G5 3k f i W FBEA XU B BLHY W AE FLVF TYPE Z545 /i1 typeobj
W tp_itemsize FEL TN size (Py_ssize t) NFE. BT SE UL TCAIX B RE IS FE 14 12 B 1
TE LRI SRR o 157 BB AR i A ZIAH [ %) TE 2 B A mT sl A A B IR, X ey
TN EHICR.
void PyObject_Del (void *op)

FERUE H pyobject_New Bipyobject_Newvar SPRLLR— AT GRIYNAE . Xl 7EX R AR T H
FREM cp_dealloc ACPRAFKVI o FEICIH Z 51X G ) BOAS B Bk U 0] R A iR B A7 E
ANFE— 30 Python X4
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PyObject _Py_NoneStruct

XA G IR MB None —HERY Python X5, ER[PARE pv_vone ZRU5I, EMEEHE HZM R IITE
e

& B0

PyModule Create()

SrECN AR AR

12.2 ARMREIaF
25K R T X Python FUREGATIL . S5 T BORSAO BRI RIS 0 B Iy

12.2.1 BRI RAEBT0E

JIr A 1) Python X 4 it B S AEXT G N KR IR 3 I /b m i B, XX BB pyobject

Flpyvarobject RARFEIN, FHMNHEL, XLEAAI i —2e 29 ok e LI, BT B 1 uk (R 2 e

T HiAth Python XF4 0 Lo BN 20T PAFE 7 | A it 4% T3,

type PyObject
B T2 APL  (IU4F 2 R B T452 ABL, ) FiEX S RAEZ B Y B, X218
T Python FFXF R FEEF Y AEXT SR AT FOIE BB EA. FE—MNEEE KA1 i, ©
HALEX G005 T EORTFS o  R BN R B 485 . WA 2R R S br = i hpyobjece, fH
B8 ) Python X R FRETER AT AR ALl Pyobject o X RUG T A A AE S ] py_REFCNT
Flpy_TYPE JER5E M

type PyVarObject
BT 2B APL (IU4F 2 R & T45% ABL.) X2 — NN T ob_size FBMPyobject ¥ . B
R T HA KL KEFRCHATS . WRBIIF AL HAE Python/C APT L. X5 A% 5 1R 5 ) b 20 36
i ffpy_REFCNT, Py_TYPE MPy_SIZE FR5EH .

PyObject_HEAD

X — R IR T AT AL K BERS G B U I I . PyObject_HEAD A4 i A:

[Pyobject ob_base; }

Z: W, Ll pyobject TR,
PyObject_VAR_HEAD

K e —ANE B AR S A T AR K BE I S B Tl 1 % . PyObject_VAR_HEAD 744" Ji¢
e

[Py\/‘arobject ob_base; }

Z L _Elipyvarobject B3RS,
int Py_Is (PyObject *x, PyObject *y)
B FAEE ABL B 3.0 pise. K x B4 y X4, 5 Python H1i x is vy M.
Added in version 3.10.
int Py_IsNone (PyObject *X)
& T A ABL B 3.10 paie. K — XSG 2 N None B, 5 Python ") x is None [,
Added in version 3.10.
int Py_IsTrue (PyObject *X)
B FAEE ABL B 3.10 e, IHK— DX REMN True BB, 5 Python ) x is True M.
Added in version 3.10.
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int Py_IsFalse (PyObject *X)
& T HE ABL A 3.10 e, MK — DX RERHN ralse 16, 5 Python H1i) x is False A,
Added in version 3.10.
PyTypeObject *Py_TYPE (PyObject *0)
B EAGGFIR . R Python X4 o FRZL.,
1R [l —A~borrowed reference.
i py_seT_TvPE () BREORBLE— IR ER,
TE 3 A KRS py TvPE () BEBCH— D NERA SR TE SR BUR T2 const Pyobject*,
int Py_IS_TYPE (PyObject *0, PyTypeObject *type)
URAS S 0 ZEALN rype MR AERAE. AMRMIET . )T py_TYPE (0) == type.
Added in version 3.9.
void Py_SET_TYPE (PyObject *o, PyTypeObject *type)
FERR 0 FZRBLBEN type.
Added in version 3.9.
Py_ssize_t Py_SIZE (PyVarObject *0)
FEL Python X4 o 1K/,
ey _seT_s1zE () BRECRBLE—PXRK/N,
T 301 A e B AR Py s1z8() BB — DN NKBESRE. BSLKUAFE const

PyVarObject*,

W

void Py_SET_SIZE (PyVarObject *o, Py_ssize_t size)
FERR 0 FR/NBEN size.
Added in version 3.9.

PyObject_HEAD_INIT (type)

NN Pyobject RAMY RAIIGMAAIZE . KLY &N

_PyObject EXTRA_INIT
1, type,

PyVarObject HEAD_INIT (type, size)

e NN Py varobject KRB RARMIARE, tffob_size FBL. RERY EM:

_PyObject_ EXTRA_INIT
1, type, size,

12.2.2 St F BT E
type PyCFunction

& FHE ABL il THE C Hse Bk £ 80 Python mI U I X 5 1 B K2R AL, i 382U 1 ok B0 2 A
pyobject* TSR Bl — AN XA . WR BI{E R nuL, 'J_”J'Hlxﬁ* SEH . WA N NULL,
IR B 15 #1524 Python Hp 252 1) pR ALY AR [RI{H . Jﬂz@ﬁw\fﬁ B —AN 5|

PR 244

PyObject *PyCFunction (PyObject *self,
PyObject *args);

type PyCFunctionWithKeywords

& F s ABL JTHE C Hhsg ¥l B METH VARARGS | METH_KEYWORDS %544 1) Python 7 ¥ JfI %
SRR, WSS N
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PyObject *PyCFunctionWithKeywords (PyObject *self,
PyObject *args,
PyObject *kwargs);

type PyCFunctionFast

& T e ABL B 3.13 peste. FITHE C Pl G MeTH_FasTCALL 2544 1) Python R FI X 4 R 2L
AL, PREIN AR

PyObject *PyCFunctionFast (PyObject *self,
PyObject *const *args,

Py_ssize_t nargs);

type PyCFunctionFastWithKeywords

B FFaE ABL B 3.13 etz W THE C st HAF METH_FASTCALL | METH_KEYWORDS %5 44 1)
Python R FX Gy s AL . R 244 N

PyObject *PyCFunctionFastWithKeywords (PyObject *self,
PyObject *const *args,

Py_ssize_t nargs,
PyObject *kwnames);

type PyCMethod
FTHE C psEl BG METH_METHOD | METH_FASTCALL | METH_KEYWORDS %4 1) Python B] JF
XS BR BRI, R 2R 4

PyObject *PyCMethod (PyObject *self,
PyTypeObject *defining_class,

PyObject *const *args,
Py_ssize_t nargs,
PyObject *kwnames)

Added in version 3.9.
type PyMethodDe £

BT roE ABL (@R A R ) - TR — D R INEN SR . R A 5B
const char *m1_name

TIERIAATR
PyCFunction m1_meth

617 C i s LIRS
intml_flags

i 0] 724 2 ) S P A

const char *ml1_doc

TR SR FAFER I N

ml_meth jg—"4 C BREHEE . BT A AFEA, (HENTRFEZIRE pyobject . W% EL
ANETF pycrunction, WISREARRFEORTET IR R TR . R Pycrunction 5 —NSHUE N
pyobject*, (HZEITIAMISEIEH] self XFGmfsE C REBARA ..

ml_flags O PAMLE DA RS AL T B o SRR R — NI 5L S8 i 1501
A A R X L

METH_VARARGS

WA RG], Hrp BRI B pycrunction. RREHEZ A Pyobject* He B—A>
zsﬂ%ﬁ‘ﬁﬁlﬁﬁ self XT% MR R, BERABERATS . SBAES (R4 R args) &— MR
%%EE%?Z%%&E@jEZHXﬁﬁR ﬁyﬂ;4, FﬁzgﬁﬁfﬁPyArg;ParseTuple()iEPyArg_UnpackTuple()EE&_
LGN
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METH_KEYWORDS

LIRE T [m) Hph AR T A 2 1 21 & METH _VARARGS | METH _KEYWORDS, METH FASTCALL
METH_KEYWORDS FIMETH_METHOD | METH_FASTCALL | METH_KEYWORDS

METH _VARARGS | METH_KEYWORDS
A X LRI J5 YR AL AN PyCRunct ioniithkeywords JeM. K BIERZ =B S self, args,
kwargs Forft kwargs J&— M08 By 887 S 400 T I IR B R T2 EOU R A nuLL. iX
%ﬁﬁ%ﬁﬁ'%ﬁi}ﬂ PyArg_ParseTupleAndKeywords () }féﬂ‘}_fﬂﬂ/‘] o

METH_FASTCALL
PO BRI SR B S8 IR VERRAU y pycrunctionFast . 55— NESR self, A
WS hFRMESEIIH pyobjece* HAMN C AN = MES B ESENEE (BAn
KA.
Added in version 3.7.
FE 3.10 A KA AS W METH_FASTCALL PRFESZ 445 ABI [ —3% .

METH FASTCALL | METH _KEYWORDS
METH_FASTCALL ¥ B T X EFESE, BRI hrycrunctionFastiithKeywords [R5
o REEFSEL T X S vectorcall Yra3 HRAHIF . BFAERIMAEEIUAS Pyobjectr JBEZ:, B
e MEXBFSHLATR (ESRIERTATH) I, S5 IR AT AR oL,
SFSEIMEAEITE args B4, TEACESHZ)G.
Added in version 3.7.

METH_METHOD
e 5 HAB AR AL & f): METH _METHOD | METH FASTCALL | METH KEYWORDS.,

METH _METHOD | METH FASTCALL | METH_KEYWORDS
METH_FASTCALL | METH_KEYWORDS {4 3 Fr £ XX %, Wit m SNy IrikmZ. @& a3
[ PAE Py_TYPE (self) AUHHZE.

LI Pycrethod KB, 5 self Z JGVRIIT defining_class 41 METH_FASTCALL
| METH_KEYWORDS —FE,

Added in version 3.9.

METH_NOARGS
R I vETE NoARGS TEARAH T SHNKH LS T ELFEERRA L TS5, U
Hpycrunction KM, H—NESEE SN self FH R BB R LH5IH . FTERE
O ASE S NuLL,

B 2 MES . TR ANES AN, py_unuseD 0] DARE KRBT - ghikan it .
METH_O

HAG MR SE0 E T rers_o ARSI, AU KRB PyArg ParseTuple () I
A mon S ENMEB N Pycrunceion, A self 6%, PARRFZHRMSEN pyobject* JB
%,

=

XA A SR R W BT AR T A 7 R G IR I8 o« BT BN THERE e
BRI W TR 40 Oy X et 2 e i B p—1.

METH_CLASS

B ERHEZ KRB R MA RN LN E DS ESWH T X5 %, FUTHEH
classmethod() WE@@%@U@EQQE

METH_STATIC

BTN NuLL AR BB LHUERE DTS, B TOIE #57%, BOUTHEH
staticmethod () Wﬁkﬁﬁ@fﬁﬂ@ﬂ@%ﬁo

73— E RIS R ARG MR T IEA 1 55— 3
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METH_COEXIST

IR BN B AR A E L. WR A METH_COEXIST , BRARFB B Lo Tl {
PR AT IR BIRENE, BN A7 HE sq_contains RTINS , R4 l— 44408 __contains__()
(4 EL L2 7 ¥R B L N 2K 1) 42 AT . PyCFunction. QISR E T BLtAR , PyCFunction KM LARS
{;t ﬁtgﬁﬁﬁﬁ GIERAIIAT . X PyCFunction P A HL G2 4750 G SR 0AL T PASX
SR IR .

PyObject *PyCMethod_New (PyMethodDef *ml, PyObject *self, PyObject *module, PyTypeObject *cls)

BEME: #Feg5 A . BT ABL B 3.9 prAz. ¥ ml i lj—~ Python callable %14 . 8 )7 Wb /it
PR ml A Teallable. @, ml 20E LH—PNEHEEHE

self TS FHE R HAE N m1->ml_meth W C pREH self S50 A . self 7] PAA NULL,

callable X5 __module_ JEPEN] DAMRIEZS & B module ZHUKALE . module ¥ >k—-~ Python 4
L ERBONE R EUE SOIEMBRE AR AR, B None B NULL.

& SR

function._ module_

cls TE S B 9AE R C BB defining_class Z8UE AN . WIRAE m1->ml_flags Fi%E T METH _METHOD
NAAR EZIES .

Added in version 3.9.

PyObject *PyCFunction_NewEx (PyMethodDef *ml, PyObject *self, PyObject *module)

BEE: #FHgs R . BT ABL Z T PyCMethod_New (ml, self, module, NULL),

PyObject *PyCFunction_New (PyMethodDef *ml, PyObject *self)

BEME: #FHey3| A, BT ABL f 3.4 WAL, T pyCMethod_New (ml, self, NULL, NULL),

12.2.3 Gy AR R

type PyMemberDef

B THUE ABL (E35FTA MR ) - AR C S50 500 R IR PR S IR . e SRR, 2
b ik Se AL 2 B DA NULL 45 R B BE tp_membe rs #E{H .
Horp iy BB F
const char *name
W4 FK. NULL {775 PyMemberDef [ 1 BUZHIILEH .
FAFHY MR E SN, BRI
int type
C 5 PR A ZE AL . TSR T R 2 T AT R HRUE
Py_ssize_t offset
JSSATE ZE B ) R SR A5 AL) 1A v I (67 B ) A R R ) (i A% 3
int £lags
BAEEA A AT, R EERHTHE.
const char *doc

%’fﬁ?ﬁ“% HE AT ETFRN Y RESH, EASEEN. @, BRMMypoc sTR
& I

BRANTE LN (M r1ags S 0 W), BB A I R RS BN S A ). i i py_reEADONLY JHEFRFR R H
BEhm) . BLERA fey 1 STRING, BREELKPy READONLY, WAPy T 0BIECT EX (DAIHZX
W r_oBJecT) K51 AT PAHER o
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XFHEFLRA (i Py Type_Fromspec () SZSMBAMRAEAN ) , PyMemberDef T] BEAL & 4FIR AL 1
" vectorcalloffset_ " [HENX, H5RAE L P tp_vectorcall offset XN . BT
Py_T_PYSSIZET #ll Py_READONLY 5E %, fl4n:

static PyMemberDef spam_type_members[] = {
{"_vectorcalloffset_ ", Py _T_PYSSIZET,
offsetof (Spam_object, vectorcall), Py_READONLY},
{NULL} /* W =/

bi

(N[ RESEEL N offsetof () YRMN #include <stddef.h>.)

IH X W W B Htp_dictorrset Mtp_weaklistoffset 0] ffi ] "__dictoffset_ "
Ml "__weaklistoffset_ " J{ G #E AT X MW & X, HE & WP JRETF K
F Py TPFLAGS MANAGED_DICT MIPy_TPFLAGS_MANAGED_WEAKREF ,
TE 312 fRAS AT : PyMemberDe £ FHIAZA W . ZTEZ BIIRARH, BHEEAFE "structmember . h",
PyObject *PyMember_GetOne (const char *obj_addr, struct PyMemberDef *m)
& T e ABL $EUS T Hidik Get an attribute belonging to the object at address obj_addr | 1% 5 14
NEt. B LA pyMemberDef m KRR HAETIR M NULL.
e 312 MUK K AEAS T : pyMember_GetOne ¥ 21 AEZ B, B FEIAFE "st ructmenber .
h" o
int PyMember_SetOne (char *obj_addr, struct PyMemberDef *m, PyObject *0)
& T HAE ABL K5I8 100 Tk obj_addr (RS JR MR E RIS 0. BB ))& HH PyMemberDe £
m AR TR RIE] o T 2% MR ]

TE 312 AN K A=A B : PyMember_SetOne ¥ 5 E 0] H  FEZ BIRAH , B2 AHE "structmember .

h",

5d7)) -2
DA EFR T8 ] T PyMemberpef. flags:
Py_READONLY
AR E N
Py_AUDIT READ
TR ik H— object.  getattr_ Hiifdiff.

Py _RELATIVE_OFFSET
?}%iﬁ% PyMemberDef sk H¥orrset ZIFHIR A FRLBEIRM M E, MAZKH pyobject [
L,
HEEM H W basicsize QIEZRI B HEPy_cp_members 18 (L PN BEFENAIEOL T 2
SR 1 2K

XA AR R REAEPy Type_siot HATH. FEFEQUHN B B ep_members I, Python 2§ fk &7
FfpyMemberpef. of fset BENMIXI T Pyobiect LG5I WEL & .

TE 3.10 fiAs & A2 A8 . @3 #include "structmember.h" FEfLf¥) RESTRICTED, READ_RESTRICTED
Ml WRITE_RESTRICTED % ©. #% # /. READ_RESTRICTED Ml RESTRICTED 4§ [d] TPy AUDIT READ;

WRITE_RESTRICTED NPEHEVEH .

TE 3.12 A & 4 A8 B3 READONLY 724 B8 44 APy READONLY, PY_AUDIT_READ ZEfi S 44~ Py_ HIZK. i
AIRIAERHG AT M . TEZ BRI, IXSEZFRTFE #include "structmember.h". %L AR
AR T AR AR
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R RAE

pyMemberDef . type A PAJE FH 54 C RKBAAR VL L —. T Python %M AN, EFF AR
SRV Python 8%, 24 A Python BLE AL G, ERFRFALI] C 2R, WRTIREA, W5 k—4

F‘r’f%"ﬁﬂ TypeError ﬁ ValueError,

BRAERRIC A (D), BHMIRBEMIH del 5 delattr () MHFRLAXF T =00E L @M.
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RAEWR C %A Python ¢34
char int
Py T_BYTE
short int
Py_T_SHORT
int int
Py T_INT
long int
Py_T_LONG
long long int

Py_T_LONGLONG

unsigned char int
Py T_UBYTE

unsigned int int
Py _T_UINT

unsigned short int
Py_T_USHORT

unsigned long int
Py _T_ULONG

unsigned long long int
Py_T_ULONGLONG

Py _ssize_ t int
Py T _PYSSIZET

float float
Py T_FLOAT

double float
Py T DOUBLE

char (5018 1) bool
Py _T_BOOL

const char* (*) str (RO)
Py T_STRING

const char[] (*) str (RO)
Py T STRING_INPLACE

char (0-127) str (*%)
Py T CHAR

PyObject* object (D)

Py T_OBJECT_EX

(*): PAEEEH Y UTFS 4ty C A7 . [T py_t_sTrING Bl C FRIEXE— -84
M Py_T_STRING_INPLACE W FAFER R AR EAESS AR
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o) KBEN 1 HFAFE . HE232 ASCIL 74 .
(RO): FE/RPy_READONLY o
(D): ATLAMNES, FEXFEN T H54 &9 NuLL, $2E NULL 35412 5| % AttributeError,

Added in version 3.12: ¥E2Z B A, X672V #include "structmember.h" $2EIF HIHL AN
i Py BIEE (B0 T_INT)o SKISCHURRTT R AR LEIRA PR, PARC A E g A 2L :

T_OBJECT

5 py_T_oBJECT_EX ZfBl, {H NULL &4FEHN None., X KFFE Python H1/=4: & NIZA51K4T 4 M
Bz JE P br b2 B None.

T_NONE
M N None, WAl 5Py _RrREADONLY —FEAHFH o

E SRR B
type PyGetSetDef

B THE ABL (@FAA MR ) - T E SR KR RHE BT M 25 k. 7755

[Py Typeobject . tp_getset RERIHIHEIA .
const char *name
JR AR
getter get
T 3RBUB YR C K%L
setter set
AR T BCE BN R B MR C gL,k nun, JEMER R KB .
const char *doc
A EH SRS T
void *closure
FIER PR TEEE A getter F1I setter SEALHT AN .
typedef PyObject *(*getter)(PyObject*, void*)
& THaE ABL get H¥UHEZ —A> pyobjece* JBZ (R RSB 1 —A ) PR R 5F R IR

closure):
B 2 TE IR ] — S Hr 5 | BRI i ] NuL L IR E R
typedef int (*setter)(PyObject*, PyObject*, void*)

& THaE ABL set BBIEZ AN pyobject* JEZ (MY SEBIFNEESCE E) F1— D P8R4t
(KRB closure):

XF T R MR BR F 7 DL 26 — A SR NULL. B IR IA] 0 SR R GIRTR ] -1 I35 E 5

12.3 FBIR

Python X 52 R4 i e T BN — N PR A s SOR RIS 1A Py Typeobject Fiflfk. JRAFG ]
PASEAEAT pyObiect _* B pyType_* pRECRALTE, (HFHFARFLHERZ L Python [ I FE S BOHRAGAR Y .
XX RIE M RAT I EER, B AR TXHERE S AR B S AT A S BUB R A PR AR F EE 2L

GRZBARERTM L, KRG K X AR R R AN QA7 T RERE, e C
PREGEET, ARSI T RBINRERY—/ NI . AR R A R B R T B, X T BRI E
RS P BRI BEA Tl -

BT R RESE, )T N TR T ey Tvpeob ject BIE ARG T
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12.3.1 HhESE

"tp
PyTypeObject f&i" e 260- | il YR L/ B =
l§‘Page 260, 2
CTDI
<R> tp_name const char * __name__ X X
tp_basicsize Py _ssize_t X X X
tp_itemsize Py _ssize_t X X
tp_dealloc destructor X X X
tp_vectorcall_ offset Py _ssize t X X
(tp_getattr) getattrfunc __getattribute__, __ getattr__ G
(tp_setattr) setattrfunc _ setattr__, _ delattr__ G
tp_as_async PyAsyncMethods * F s %
tp_repr reprfunc _repr__ X X X
tp_as_number PyNumberMethods & %ﬁ?h %
tp_as_sequence PySequenceMethods * FAEAs %
tp_as_mapping PyMappingMethods * FAEis %
tp_hash hashfunc __hash__ X G
tp_call ternaryfunc _call X X
tp_str reprfunc _str X X
tp_getattro getattrofunc __getattribute__, __ getattr__ X X G
tp_setattro setattrofunc __setattr__,  delattr__ X X G
tp_as_buffer PyBufferProcs * %
tp_flags unsigned long X X ?
tp_doc const char * __doc__ X X
tp_traverse traverseproc X G
tp_clear inquiry X G
tp_richcompare richcmpfunc _lt_, _le_, _eq_, ne X G
_ gt , ge
(tp_weaklistoffset) Py _ssize_t X ?
tp_iter getiterfunc iter X
tp_iternext iternextfunc next X
tp_methods PyMethodDef [] X X
tp_members PyMemberDef [] X
tp_getset PyGetSetDef [] X X
tp_base PyTypeObject * _ base__ X
tp_dict PyObject * _ dict__ ?
tp_descr_get descrgetfunc _get X
tp_descr_set descrsetfunc _set_ ,_ delete_ X
(tp_dictoffset) Py_ssize_t X ?
tp_init initproc _ init__ X X X
tp_alloc allocfunc X ? ?
tp_new newfunc _ NEw___ X X ?7?
tp_free freefunc X X ?77?
tp_is_gc inquiry X X
<tp_bases> PyObject * _ bases_ ~
<tp_mro> PyObject * __mro__ ~
[tp_cache] PyObject *
[tp_subclasses] void * __subclasses___
[tp_weaklist] PyObject *
(tp_del) destructor
[tp_version_tag] unsigned int
tp_finalize destructor _del__ X
tp_vectorcall vectorcallfunc
HTn
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Fi1-HEW
PyTypeObiject f& 1 YR E B &
g’
CTDI
[tp_watched] unsigned char
F (i

R E i R i
am_await unaryfunc __await__
am_aiter unaryfunc __aiter_
am_anext unaryfunc __anext___
am_send sendfunc
nb_add binaryfunc _add___ radd__
nb_inplace_add binaryfunc _dadd__
nb_subtract binaryfunc _sub__ rsub
nb_inplace_subtract binaryfunc __isub__
nb_multiply binaryfunc _mul___ rmul__
nb_inplace_multiply binaryfunc __imul__
nb_remainder binaryfunc ~mod___ rmod_
nb_inplace_remainder binaryfunc _imod_
nb_divmod binaryfunc __divmod___

__rdivmod__
nb_power ternaryfunc __pOW__ _ TpOW__
nb_inplace_power ternaryfunc __ipow__
nb_negative unaryfunc __neg__
nb_positive unaryfunc __pos__
nb_absolute unaryfunc __abs__
nb_bool inquiry __bool__
nb_invert unaryfunc __invert__
nb_lshift binaryfunc __Ishift  rishift
nb_inplace_lshift binaryfunc _ﬂShift_
nb_rshift binaryfunc __rshift__

__rrshift__
nb_inplace_rshift binaryfunc __irshift

HETm

U0 WS PR afcER (L) BIEA.
<>: RFES NI A FREERI RIS V158 NULL TRk e R,
[1: J54&5 B A FR AL P
<2R>J (EAHIE) Fon T B2 ORI CREEZ nuLL).
A :
”0”: ¥F PyBaseObject_Type X'
YT fEPy Type Type BiRE

"D BROABCE (AR A B o NULL)

X - PyType_Ready W H % ~urLn W& & Z
~ - PyType_ Ready ¥ AR E W (VA YN NULL)
? - PyType_Ready AR¥EH 1§ 7 8% & % &

FEHEBEAI ("1,
”I”: %%

X - WRAMEH *NuLLr EE XN XA AR E I PyType_Ready* k&K
S - AR LR kg R

G- B#A, ENAEHMEMALE S, S NAEMLHHA

2 - WAL, HHAEME Y

R, A T R R A R A AR -
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R2-#IW

L E il ¥R 7 i
nb_and binaryfunc _and___ rand_
nb_inplace_and binaryfunc __dand___
nb_xor binaryfunc __XOr__ __ rxor___
nb_inplace_xor binaryfunc __ixor__
nb_or binaryfunc _or__ _ ror__
nb_inplace_or binaryfunc __jor
nb_int unaryfunc _int__
nb_reserved void *
nb_float unaryfunc _ float_
nb_floor divide binaryfunc _ floordiv__
nb_inplace_floor_divide binaryfunc _jﬂOOHﬁV__
nb_true_divide binaryfunc __truediv__
nb_inplace_true_divide binaryfunc __itruediv__
nb_index unaryfunc __index
nb_matrix_multiply binaryfunc __matmul
_ rmatmul
nb_inplace_matrix_multiply binaryfunc __imatmul__
mp_length lenfunc _len__
mp_subscript binaryfunc __getitem__
mp_ass_subscript objobjargproc __setitem__,
_ delitem__
sq_length lenfunc __len_
sqg_concat binaryfunc _add__
sq_repeat ssizeargfunc _ mul__
sq_item ssizeargfunc __getitem__
sqg_ass_item ssizeobjargproc __setitem___
__delitem__
sqg_contains objobjproc __contains__
sq_inplace_concat binaryfunc __jadd
sqg_inplace_repeat ssizeargfunc _imul__

bf_getbuffer
bf_releasebuffer

getbufferproc()

releasebufferproc ()

12.3. FBWK
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I typedef
typedef SHAE iR E KR
allocfunc PyObject *
PyTypeObject *
Py ssize_t
destructor PyObject * void
freefunc void * void
traverseproc int
PyObject *
visitproc
void *
newfunc PyObject *
PyTypeObject *
PyObject *
PyObject *
initproc int
PyObject *
PyObject *
PyObject *
reprfunc PyObject * PyObject *
getattrfunc PyObject *
PyObject *
const char *
setattrfunc int
PyObject *
const char *
PyObject *
getattrofunc PyObject *
PyObject *
PyObject *
setattrofunc int
PyObject *
PyObject *
PyObject *
descrget func PyObject *
PyObject *
PyObject *
PyObject *
descrset func int
PyObject *
PyOhject *
262 pyobject * Chapter 12. RBIETZH
hashfunc PyObject * Py_hash_t
richcmpfunc PyObject *



The Python/C API, £1THa4 3.13.1

WESREEZ KR typedef BHHEZTEAFELE .

12.3.2 PyTypeObiject X
PyTypeObject WL E XA PAFE Include/object .h FRE]. H T HHESHE, WAAEIRTHAK

typedef struct _typeobject {
PyObject_VAR_HEAD
const char *tp_name; /* J{ TA4TH , # X A "<module>.<name>" */
Py_ssize_t tp_basicsize, tp_itemsize; /* ﬁiﬂ:é%ﬁﬂ */

/* RT ERAREREH T E ~/

destructor tp_dealloc;

Py_ssize_t tp_vectorcall offset;

getattrfunc tp_getattr;

setattrfunc tp_setattr;

PyAsyncMethods *tp_as_async; /* JR 4 4 tp_compare (Python 2)
® tp_reserved (Python 3) */

reprfunc tp_repr;

/* RTREXG T ER */

PyNumberMethods *tp_as_number;
PySequenceMethods *tp_as_sequence;
PyMappingMethods *tp_as_mapping;

/r BERRERE (ZBRT S &KE) +/

hashfunc tp_hash;
ternaryfunc tp_call;
reprfunc tp_str;
getattrofunc tp_getattro;
setattrofunc tp_setattro;

/s ATUBRAN/BEZARFRFEAREGEEL */

PyBufferProcs *tp_as_buffer;

/AT RXTE/ REEREFEWES +/

unsigned long tp_flags;
const char *tp_doc; /* XA F/FE +/

/E FE 2.0 KA FE B A +/
/% K BTA T B R 2R R E B </

traverseproc tp_traverse;

/s R TR e R E TR </

inquiry tp_clear;

/2.1 KA AW A X </
/B REBEE 2/

richcmpfunc tp_richcompare;

/* BERB R </

Py_ssize_t tp_weaklistoffset;

/r BERE
getiterfunc tp_iter;
iternextfunc tp_iternext;

s BHEHRBENRTRAAE </
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struct PyMethodDef *tp_methods;

struct PyMemberDef *tp_members;

struct PyGetSetDef *tp_getset;
/RGBT R, BAXAKENT A
struct _typeobject *tp_base;

PyObject *tp_dict;

descrgetfunc tp_descr_get;

descrsetfunc tp_descr_set;

Py_ssize_t tp_dictoffset;

initproc tp_init;

allocfunc tp_alloc;

newfunc tp_new;

freefunc tp_free; /* MERWEBRKNGEHE *~/
inquiry tp_is_gc; /* For PyObject_IS_GC */
PyObject *tp_bases;

PyObject *tp_mro; /* N kBN )F =/
PyObject *tp_cache;

PyObject *tp_subclasses;

PyObject *tp_weaklist;

destructor tp_del;

/ RABUZFERALRE. & 2.6 REBMW +/

unsigned int tp_version_tag;

destructor tp_finalize;
vectorcallfunc tp_vectorcall;

s RABABHAREDNERE ~/
unsigned char tp_watched;

} PyTypeObject;

(% L 50)

12.3.3 PyObject #&{i

BT RLGERRY B T Pyvarobject 85K, ob_size FEATEIZSEA (B type_new () A, BH
i class (B4R ) o HHERPyType_Type (JURA) S btp itemsize, XEWREBERILH (BRI
MN5) LM EHob _size FE,

Py_ssize_t PyObject .ob_refent

& TR ABL 2R B4 005] i3k, h pyobject HEAD_INTT EHIIAH 1. HEENT#

Eopleay KA L, FRNEB] (Hob_type FIREBIINTG) FR#ITATIM. EXT 52

Beag A %, LBl 2T AT
Aok :
TREA YR IL T B -

PyTypeObject *PyObject .ob_type
% FHaE ABL X2 RAUAYRA, WG Uit 2 0K AY, B %% Pyobject _HEAD_INIT IS EURMA]
Iafe, EREBIE T2 sPyType_Type o A& R T BN EAY AL 2 /04 E Windows | 1]
A, HiFds S Mg — AT etk . R g BS54 1% NULL 45 %% PyObject _HEAD_INIT
H BAERH W) U1 pR B i A AT A 4 2 BT AR X AN E B BB 2 X RE 11 -

[Foo_Type.ob_type = &PyType_Type;

)

XN 4B R AT AT LB 2 B SE . PyType Ready () £xKifrob_type J&75 4 NULL, HQIRE,

MR HATIE A B ob_type FBL. AR ETBONARF(E M Py Type_Ready () AR E.

Aok :
T BT RBGR.

264
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12.3.4 PyVarObject #&{iL

Py _ssize t PyVarObject .ob_size

B THUE ABL XT# Ao feay N A3 7, EROEHIIAEN 0. XT 20 & o duay X2 2, RTEBA
AEFIRIN TS L

MoK :
TRBURIIR I T B

12.3.5 PyTypeObiject &

BEAFECLERAG — /N R GR KX R . Wy Type_Rready () IDAYESF- B A NULL B3 B —MEHR
LIS —A “BRN N (FETERTE PyBaseObject_Type MlPyType Type ik B MIFL T BLL IR
WREAE.)
const char *PyTypeObject .tp_name
R ERBAFRIA NUL 45 B 0038 5. XF ol 2 /i R 2R 8L, iR AR Y
AR A SRR RS, RERINRBIAER, TN ESRE, B R RRIAR. QR
Hog )R, WER) 424 KR i) e 24 ) —34 . BN, 7E4 p 140 o il m g
M2 T RBINY 4 B tp_name PIURILAS "P.Q. M. T

XfFa A o fehy KA 5, XN RBILIR, MBS FRREEN ' __module ' HERYA A HLRIE
TERAIF Y,
XT3 A i 2R %, p_name FEN UGN RS IE— D RS Z AN TR WA ER AT AE
A __module  JEMEVIW, TGRS ZEMIE NAERAEN _name_ JEMEDIH.
WRAIAEA S, WA cp_nane FEAHER _name_ JRIEF, T _module  JRHEIIERA
I (e e M, T 13O ) o 3 B A RO SIAGT pickle. BEAN,
B ARSAEN pydoc GIAIHIHSCR 1A ;.
BFBOR R NULL, B f&PyTypeobject () MME—HMETFEL (B TIHEN to_itemsize PAM).
Bk
FRBURYIR B

Py_ssize_t PyTypeObject .tp_basicsize

Py _ssize_t PyTypeObject .tp_itemsize
S e B T DA P2 H 2R 5 DA 4 B
FEAEWIFPEEL: B KRELEGIMER Hep itemsize FEONE; HA WK SLHIM) LKA
Hip itemsize FEARNET XT HA M EKELGIERL, Fra SLolm) R/NERAERE, BN
EE tp_basicsize é/a\'L'H o
XA AR EESEBIR AL, SLBIHE — A ob_size FE, FBIR/INHtp basicsize I EN
Felhtp_itemsize, HAt N@XRM “KE”. N PEEFE LGN ob_size FRF. HLA
Bish: ZEBIEGL, BEERBME AR ob_size RFI/RTEL, NALEXHEHE abs (ob_size). M4,
TESL B R A ob_s i ze FEIIF AN RE LI )2 nT 2B K BER) (AN, 233 ) 2540 1A [
ERFER LA, HXSLHIHEE M E X ob_size ).
AR e pyOb ject _HEap Bpyobject var_ipap (DA T FUISIOILEHIH % ) 7
IS BI G FEL, WIRAFAE _ob_prev Al _ob_next BN IV ALFX S FEL, kTR
Yyep_basics i ze FUFIAARRE R 2 T WIS OIR HOL5H) LR o1 zeor HfE
f o AN GC Rk K/
KT R FERULRA: AR AR B4 H T ERrE X 55, MMt cp basicsize {EARALIE. Fn:
A LRSI T — double $U4H ., tp_itemsize P sizeof (double) . BT A TAEH
ﬁétp_basicsize % sizeof (double) Eﬁ{%ﬁ( (1?}31&32% double E‘JX\‘J‘}?%ZK)D

XA A AR BESEBIRAL, %P BN R NULL,
MoK :
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X BRs i TR R, AR B ARG AN AR W ep_itemsize, HBALETIAF
Ffep_itemsize WEAAFMAFDEEHE RAL RN (R XH TEEARRM ARLH).

destructor PyTypeObject .tp_dealloc

R 1) ST BB R L o BRARPRAIESE B LB IEA 2R (SRR BRI S None HI E11ipsis
HRFE) A WAL ZFE SOXAS R BB AT -

[void tp_dealloc (PyObject *self);

LRI BC R, Py _DECREF () Py xDECREF () A AT KA. ICEE, SEBIT R AR
TE, BEEA TRERNTIH. Prb ek B0y R ez L GIdm-a a5 1, R B A r g
ARG X (5 20 B 22 o DX T P 0 B o BSRE R 12 RS eR 50, I BB ep_rree bR
o MPZRBUART FRAU R &Py _TPFLAGS BASETYPE JEFRL) , W ALiF B3R X4
FRERLAR T A Wil at ep_free. Xt G2 WREHICAR N A 43 TC S 45 Bof JUr 5 P RO RE O s an SR S 91 2 il
M Pyobject_New B Pyobject_Newvar 4AFLir), WIREHAREE Hpyobject_pel (); HIRSLHIZMH
Hlpyobject_Gc New B Pyobject_GC_NewVar 43BCHY, WIRE#E Y N PyObject_GC_Del (),

WARR BB SRR B (& T Py TPFLAGS HAVE_ GC JEEFRNL) , TUIBTAEZ N AE 75 BRAT A B 51

EinﬁﬁﬁﬁfHPyObject_GC_UnTrack()o

static void foo_dealloc (foo_object *self) {
PyObject_GC_UnTrack (self);
Py_CLEAR (self->ref);
Py_TYPE (self)->tp_free ((PyObject *)self);

mﬁﬁéﬁmﬁ“MM@LHMMS%MHMLUTﬂ%%ﬂ%ﬁ%E,%ﬁﬁﬁﬁm
XTﬁ%@ﬁXT%B’JFﬁ% 51 Glitry DECREF (). AT #EGRESTEE, BIWASLE =0

static void foo_dealloc(foo_object *self) {
PyTypeObject *tp = Py_TYPE (self);
// free references and buffers here
tp—>tp_free (self);
Py_DECREF (tp) ;

A L

AERY L3R BISL A Y Python 1, tp_dealloc AIPAMAL L Python ZARMHMM , AL AIE
VR RIERE (WERZ R BN S U B — o, WZIAFAAT RE DU AT 2eAe ERYSLIR
ISCHAE B ) o 330X} Python APT i IR UEAZ I, A tp_dealloc 1 I BRI SR
FaRfEReas et (GIL). (H2, AR RS T ok B H A C 8 C++ FRAXTSE, TR
L/ NI RAET I tp_dealloc MR FEYEIX LEX QAN LI A R HAEATHE IR

ok :
Bl 7R BUARK .
Py_ssize_t PyTypeObject .tp_vectorcall_ offset

— ANFHXS A vectorcall 330 S IR T OGE G2 1 S0 9% oK B T 3R 0 I AL B, X2 — b LG T B
) ep_call AR LERE.

BFBANAE K E T Py TPFLAGS HAVE_VECTORCALL JEARBME . TEMIF T, TS H— 1
Prvectorcall func 5T SLHI A IRAS & 1) IEREEL .

vectorcallfunc $8%1 7] §E°8 NULL, FEX R 0L R LI AT My Py TPFLAGS HAVE_VECTORCALL Y%
AR E—FE iﬁ])ﬂ%fﬂi‘%ﬂ’ﬁ‘*@;itp call,

i) % & T Py_TPFLAGS_HAVE_VECTORCALL RN iK B tp call FHHREAT NS vectorcall-
Sfunc I%]ﬁ—‘§&o ﬁﬂ%ﬁﬁﬂ% tp_call iﬁ%ijVectorcall_Call () EE";;})[_LI,O
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TE 3.8 WUA KA W AF 3.8 L2 i, X /MEAIEA 44 to_print. 7F Python 2.x i, BN TAT
EIE| . 7F Python 3.0 % 3.7 1, ERA A .

TE 312 ARG AEAS T A 3.12 MUZ B, AR T %3 £ A SEF vectorcall Ppsl. 24 ] FUYE Python X,
s call W, R p_call 9%, BuJREMIE S vectorcall EUA—2. H 31252, #

B call  ¥REiEREPy TPFLAGS HAVE VECTORCALL KR K2 FH vectorcall AL .
Yok :
BRTFBE AWK, (A, Py TPFLAGS_HAVE_VECTORCALL AR B R SWAMK. WRER
WERE, W TS Hvectorcall, BEAERIMH T Pyvectorcall call(),
getattrfunc PyTypeObject .tp_getattr
—/N 95 1) SRR R A ER R R W] R RS

BRI MEROE XN, MiZMlcp_getattro fERE— PR, EHEZ— CFHHSL
FOREMES , TAZ Python FAFHRXTSE

Mok :
ﬁ'éﬂ tp_getattr, tp_getattro

BB A tp_getattro IidfRK: SR BWcp_getattr fltp_getattro ¥k NULL H}i%
TRAEM T LB RN YK co_getattr Mltp_getattro,

setattrfunc PyTypeObject .tp_setattr
— I 1] R RS DA S S5 BRI 3 i P ) R e 6 4T

TTBCIM . HEPOE XN, MiZMcp_setattro G- RE, EHEZ A CTFRHFHSI
FORBTEY , A Python “FAFHRXTSR

ok :
43H: tp_setattr, tp_setattro

ZFEBESW TR M tp_setattro gk : B TRKAMWtp setattr flltp_setattro ¥ K NULL I}
iZ?%’éﬂ’]%‘lﬁjEﬂ'ﬁkﬁﬂ@%%ﬂ?%ﬁtp_setattr 5]:‘[] tp_setattro,

PyAsyncMethods *PyTypeObject .tp_as_async

o — M STE C )29 b Blawaitable Flasynchronous iterator Y3 FIXFGAR FIR 7 BT PN
gEkatk. S0 AT Rk TR

Added in version 3.5: JE2 i FR N tp_compare Fll tp_reserved,

ok :

tp_as_async FERAXYARK, (HITSHTFERASPRIMIARK,
reprfunc PyTypeObject .tp_repr

— AT N E R repr () HIRREI PTERET

WA G Pyobject_Repr () HIAHFA:

[Pyobject *tp_repr (PyObject *self);

KB AR [ — AR A B Unicode X5, FEBARIGOUT , %R EON Mk o] — N FAFER, 2401
ey eval O I, HEAGEMIEL, iR b — N EAMEERXIR . GRXART, WENY
R [E—ANPA r<r FFRFFA 1> ZERAY AT AR X SRR RAE ) AR

Aok :
T BT RRGR.

R AR B % B, MR <ss object at sp> EABFEAFER, H ss RN RBIZIR, 2o
PR S 0 AR
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PyNumberMethods ¥*pPyTypeObject .tp_as_number
FRm— s AR s, Kb E R S HATRFE N S K B XS B SR 2
AT 2 F k.

Aok :
tp_as_number TR WARK, (IS FBAPERMAR .

PySequenceMethods *pPyTypeObject .tp_as_sequence

TR — g R FeEr, b E R S HATIF MBI SR AH KRBT B XS B SO L 5
7| %t % 2E MK,

Aok :
tp_as_sequence FEAKWMRK, EREENTERIPERMAK.
PyMappingMethods *PyTypeObject .tp_as_mapping

SR AP S AR HEET, Hrh A8 S AT IR PSR GRAT S B 7 B 3K 287 By SR L e
SEAT R LEHR

Aok :

tp_as_mapping FEAKYRK, (HIFE TR MK,
hashfunc PyTypeObject .tp_hash

— NGRS N EREL hash O BYBRELHY AT ETEE]

R4 Sryobject_Hash () B!

[Py_hash_t tp_hash (PyObject *); J

~1 AN IEE R HEROR B 23T S A A b AR BRI, BBV IR E— A S IR ] -1,
BZTB (Fotp_richcompare) HRARBCE, SRXZNRIEA 25K TypeError. X554 Hik
ﬂ\ijObjectfHashNot Implemented() *E]a o

B B X BN Pyobject_Hashnot Implemented () PAFH IEMACRBIAK AR M 75 ¥« 7 Python
JEZX AN __hash_ = None UMY, §if4 isinstance (o, collections.Hashable) IF
iR A False.. EHE S RWBZMM: FF Python EH X E— 12 __hash__ = None &ffif§
tp_hash ig'fﬁ?ﬁﬁﬁﬂylﬁ/a’ojectfHashNotImplemented ()o

Aok :

ﬁ’?ﬂ: tp_hash, tp_richcompare

BT BRAW TR E cp_richcompare —fBAkK: M T RAMHtp richcompare Mltp_hash ¥
NULL I F2RB RIB 4k K t o richcompare fltp_hash.

BRik:
PyBaseObject_Type ﬁﬁHPyObject_GenericHash ()o

ternaryfunc PyTypeObject .tp_call

— AL SE PTGV 8 ) R A 8 ET o WS G 2 TR R S W AE ok NuLL, HAEH
Ypyobject_call () WAHIE:

[Pyobject *tp_call (PyObject *self, PyObject *args, PyObject *kwargs); ]

Bk :
BT B AR
reprfunc PyTypeObject .tp_str
—AAER SN E ser O BARR RIS (IR st BHER — PR, ser 0 RIFMIZKE
?;H?Wﬁ%%o GAERAF M pyobject_str () PATEBRRIE, Mipyvobject_str () ¥FRZALHE

HA 4 Sryobject_str() (HIE:
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[Pyobject *tp_str (PyObject *self); J

R B R [ — A EL Unicode %42, BV 42 —A “AUF7 MRt FaRRRER, Bl
Xt A print () PRECP S HABN A —EMH R ERRER.

ok :

B ot R UARK .

BRik:

YORBCEZ BN, KR pyobject_repr () R Bl —AFRFERFIRIEA
getattrofunc PyTypeObject .tp_getattro

— AR IR EUE A5 R R AT e

HE A Spyobject_Getattr () HIFHIE:

[Pyobject *tp_getattro (PyObject *self, PyObject *attr); }

A ATT AR F B N PyObject _GenericGetattr (), B T ERNZIEMENE T 7.
ok :
ﬁj\éﬂ tp_getattr, tp_getattro

BFBASW TR p_getattr —BYK: Y TRMYep getattr Fltp_getattro ¥k NULL Hf
TRRVG RN YRR tp_getattr flltp_getattros

BRIl
PyBaseObject_Type {§iflPyObject_GenericGetAttr ().

setattrofunc PyTypeObject .tp_setattro
/N8 117] bR S DA AN o S 1 Y Pl SR R
HE A Spyobject_setattr () HIFIE:

[int tp_setattro (PyObject *self, PyObject *attr, PyObject *value); }

B Ah, ik b 25 SCFF R value B¢ NunL SR M ER JE PR Gl HE AT A O R % 7 B
NPyObject_Genericsetattr (), ‘ESEHT AR RIFIEREH 7.

Aok :
ﬁj\éﬂ tp_setattr, tp_setattro

‘LZ?EQ%%}}{%%’@@EJ tp_setattr *@Zﬁﬁ( ﬂ:ﬁ?%’éﬂﬂ@ tp_setattr ﬂ]tpﬁsetattro itﬂg NULL Hﬂ’
TRARVG R YRR tp_setattr flltp_setattros

BRik:
PyBaseObject_Type {ﬁﬁHPyObject_Generi cSetAttr ().

PyBufferProcs ¥pyTypeObject .tp_as_buffer
) — A K5 S Gem IX 3 1B G R 10 T B B IS A R B 8 5o X S8 P BLr) SO DL 2R
R LR
Aok :
tp_as_buffer FEAXWAK, BT BRIPAIMIIEK .
unsigned long Py TypeObject.tp_£flags

WP BOR X Z AR A RS . BELEIEARAE W TR E A R AT S 75— SE Ik ) 5
%ﬂ}({l’% (ﬁﬁﬂtp_as_n umber, tp_as_sequence, tp_as_mapping %];] tp_as_buffer E'IH% E‘]ff%
gEkaiR) HERRE B, EAED R EIFRRCRARG SRR AR L2 I, W BT R
R F Bl A AT ) HAL AR B 5 nuLL {H

Aok :
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XN B MRARIE I . KEFOEGR OIS AR, a2t , IR RBRE T — MR,
M- KB AGZIEAR L . AR T R EE M R AR O ANTE Y R EE A (R R R B A e ik,
S, SR TERR A (H 2 5 48 4 R ES A IR B Fg Bt #8 DU B KRB Py TPFLAGS HAVE_GC
TEM i & 5 tp traverse fMltp_clear FE—EMEYK, WELEVUL, W ry 1PFLAGS HAVE GC i
WROiE FRB P 2 BRI W tp_traverse flep_clear FEAFTEI HA NULL A, .. XXX
B2 R BOBARL A b9 B2 B 4k fi e ?

BRIA:

PyBaseObject_Type @m Py_TPFLAGS_DEFAULT | Py TPFLAGS_BASETYPE,
o HERY:

HaiE X T AR ; aTAREH | BB FX M7 OR i H AT Hitr_rlags T BEAI(E
FPyType_ HasFeature () ¥— PR —MEEME tp B f, KA tp->tp_flags & £ @&HN
EEH.

Py_TPFLAGS_HEAPTYPE

RIS RA DA HE B B S BCEX AN AL, BN, fifpyType_rromspec () BESA
M, FEMAFOLT, HEBIRor_tvpe FEAPAATEMIZRBATI AT, MRA R AT
TE— L BIREA N AT INCREF, RSB E S AT DECREF (XA £ W 126
RSBl A SO ob_type Fr5| HIRYE AL &0 4T INCREF Al DECREF) o HEJEHURY 2 th
Franenle N ENSIE X EN B CRBBR R EERT ] .

Aok

777

Py_TPFLAGS_BASETYPE

2 BRI TP AE 5 — A B A SR FOR LR B B . MR AR O e i 1, Btk
BRI 2R8I (T Java i final” 28) .

Mok :
777
Py_TPFLAGS_READY
PRI Gl i Py Type_Ready () #5842 S BIALHTZ AR B 50 &
ok :
777
Py_TPFLAGS_READYING
Y pyType_Ready () ALTEWIMRA LIS BN G i B K U AR O R IR
Pk :
777

Py_TPFLAGS_HAVE_GC

24500 G S FF B ] i i 2y i RO D R AR AL, Q0 R R R T aX A n, D) SE s A ﬁi
M Pyobject_cc_New RBIEHM M pyobject_cc_pel () K. HEFERS WAL 72
BRI . XM S BE BB R P AFE GC Ml K F Bt tp_traverse fltp_clear,
ok :

ﬁ}‘éﬂ' Py_TPFLAGS_HAVE_GC, tp_traverse, tp_clear

Py_TPFLAGS_HAVE_ GCﬁ'—ﬁ‘Tfi 'ﬁtp traverse ﬂ]tp clear %Ez i"L%))jZQLE‘( J@,TJEZEI}E ﬁﬂ
Wpy_ TPFLAGS HAVE_GC FEFMVAE T2XBIdgiE s H AT RB M tp_traverse flltp_clear
FBAAEIH HA NuLL I .

Py TPFLAGS_DEFAULT
X NE T BN G Y RS R AR P G i RS . HET, BT AL

Py_TPFLAGS_HAVE_STACKLESS_EXTENSION,

ok :
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77

Py_TPFLAGS_METHOD_DESCRIPTOR
XALFFEXS R T AT AR GEE I
WRH type (meth) WHE TR, IBA:

e meth.__get_ (obj, cls) (*args, **kwds) (EH H1 obj A 25 None) &b 40 25 #y T
meth (obj, *args, **kwds),

e meth._ _get__ (None, cls) (*args, **kwds) M\Z)ﬁ\%@{ﬂ\ﬂ: meth (*args, **kwds),
BUEEARA obj.meth () EARAYILZI IR E AL : ERFRER N oby . meth BIRIGI ) “48
IR X5
Added in version 3.8.

Aok :

AR AN S WA R B Py TPFLAGS TMMUTABLETYPE FEFRIIZE BT kR . X T4 A
Hep_descr_get YPWHRNEMPAK .

Py_TPFLAGS_MANAGED_DICT
%GR R R LB A ~object. __dicr__ JgVE, I HiZzF- g as a2 h VM &R .
WRRE TR, Wpy TPrrAcs HAVE GC IV 4R EE .

% A3 Py eR OB A JE Fl pyobject_visitManagedpict () T B B IE 25 oK KL 6 00
HlPyobject_ClearManagedDict ().

Added in version 3.12.

Aok :

PRIk, IRAEREAN R E T cp_dictorfset P
Py_TPFLAGS_MANAGED_WEAKREF

RN R S B 2 S mT s 5 | Y o

Added in version 3.12.

Aok :

PR AR K, BRAEIEANEZRBCE T cp_weaklistoffser “FEL.
Py_TPFLAGS_ITEMS_AT_END

OUE M T AR/, g iil, HAIER o itemsize HAYER.

KR ERWEFAHTERNFSIMETREANFERBERRE HREEHN
Py_TYPE (obj) —>tp_basicsize (l T REAR—FF).

é‘uﬁﬁlﬁﬁﬁ,ﬁﬁﬂﬂ‘, HHRITA TRE LM IR, BEAREAAER/N, Python A&k
X .

Added in version 3.12.

ok :

AN AR PRI
Py_TPFLAGS_LONG_SUBCLASS
Py_TPFLAGS_LIST SUBCLASS
Py_TPFLAGS_TUPLE_SUBCLASS

Py TPFLAGS_BYTES_SUBCLASS

Py_TPFLAGS_UNICODE_SUBCLASS
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Py_TPFLAGS_DICT_SUBCLASS
Py_TPFLAGS_BASE_EXC_SUBCLASS

Py_TPFLAGS_TYPE_SUBCLASS
X LETHAR Y Py Long Check () 5 PR RLEU & — M RALEH NN BRI 725 XM
L R 2 AR i Pyobject _TsInstance () BLHHRGE ., K A BRI H & RN
U IERH I ep£1a0s, ) K RS TTE 22 T R B A8 R K 4 90
AR AT H o

Py_TPFLAGS_HAVE_FINALIZE
PR E cp_finalize RO S BCE XA R
Added in version 3.4.
H 3.8 AT MRS AH2BERN, WAMESSEERBESWED B2
AEtp_finalize fE{7,

Py_TPFLAGS_HAVE_VECTORCALL
MRS T vectorcall Pril B S PEE XA R 1§S [ tp_vectorcall offset | M.
ok :
WERARK T tp_call M GRARIEA ERFL o
Added in version 3.9.
TE 312 BUAS AR AS T BIAE 4250 call () YEREE IR RNHZ AR R
PAE LIRS R AT AR S I

Py_TPFLAGS_IMMUTABLETYPE
AR BN RV EIEA HORRE - AR M TC IR B B B
PyType_Ready () £ HalX# & &2 W HIXANHER.
#ok:
XANEARA AR
Added in version 3.10.

Py_TPFLAGS_DISALLOW_INSTANTIATION
AAVFRIE BRI S B K cp_new 54 NULL 3 HASTERRIFAF P IE _ new §.
EATEAR LA B R LR RE, MAREZE. G, © L0587 % LN
HlPyType Ready () Z iR E .
MR tp_base 2 NULL B3 sPyBaseObject_Type Hltp_new 3§ NULL NZEFRSAER A %
o FHZRE.

e
BAMPRR S PAR. (12, TIRRRERILOIL, RAFE IS TR NULL §9cp_new GX
Vil C AP 5EH).

O ik

TR HE LML — N RAE ARV SE IR 12K (BIANXt T abstract base class), 7)1 HUiE
br. BAHBOER, iktp_new HXFT-2HKAI .

Added in version 3.10.
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Py_TPFLAGS_MAPPING

XA HOAF LA B 2E 1 S B ] ATERUT AT match ACR BRI H AR TEECBR . B AT

ﬂ?%ﬂg collections.abc.Mapping Hﬂ‘ﬁfﬁ]ﬁﬁ, #E{fﬁﬂ collections.abc.Sequence

IR
O #ik
Py_TPFLAGS_MAPPING Py _TPFLAGS_SEQUENCE & H.JFHY; [FlBE WA EAR RS 20R
B o

Pk :

XA AR M AR B Py TPFLAGS_SEQUENCE PSRBTk .

o B
PEP 634 —Z5# 4L Ue . #0TE

Added in version 3.10.

Py_TPFLAGS_SEQUENCE

XA AR W 2R 0 SE B P DATE S AF maceh AURSER 1) H bR EIL 7 0B & e
ﬁ%%’@’ﬂ(, collections.abc.Sequence Elﬂ‘ Q fﬁj&ﬁ, ﬁ?’{ﬂiﬂﬂ collections.abc.Mapping

I

O #%ik

Py_TPFLAGS_MAPPING FllPy_TPFLAGS_SEQUENCE ;2T %1 ; [FBTE BB NERE S 23k
o

ok :

XA TR R M AR B Py TPFLAGS_MAPPING HZRBI T 4K

& B0
PEP 634 — 45t AL BTl : ALve

Added in version 3.10.

Py_TPFLAGS_VALID_VERSION_TAG

PERAE . N B BCE SO B B AR, T R B — A B R i i

ﬂ%PyTypeﬁModi fied()

N
BOHIARAAAE TSSO, (EORBEE I . BRFERRIEAS CPython A AL R «

const char *PyTypeObject.tp_doc

— AR AR 1 4 H %A S SR AT S B DA NUL S50 C FAFER RS . X985 piaes
RAVIFBEH B __doc_ J@TE.

Aok :
ATE R RAGK,
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traverseproc PyTypeObject .tp_traverse

/AT A [ BT R I R S e Ak T R AR FE A . AR SRR T Py TPFLAGS_HAVE_GC Jift
FROII A T . RS 4

[int tp_traverse (PyObject *self, visitproc visit, wvoid *arg);

X Python B35 [ 7 G0 B 2 0 EURTE A 2 8 A SR A s el — T h &R

tp_traverse YREFREBIIR MR FORKEMAEIAG I H o to_traverse pRERAYHLAY ST IL A S 1) 5
A E TR IrAA 1 Python XF AL 53 b sRHB A py_visTT () B, PAF/ERHE _thread
%ﬁﬁ%ﬁaé&ﬂﬁ @ﬁlocal traverse():

static int
local_traverse (localobject *self, visitproc visit, wvoid *arg)
{

Py _VISIT (self->args);

Py_VISIT (self—>kw);

Py _VISIT (self->dict);

return O;

}

YRR Py vIsIT () {LREXEW ASINIEERG | B S A R . BARIEAFAE—A> self-—>key ML,
{H'E HAEHN NuLL 5 Python “FAFER A AN GE A TEFRG | ) —FB 0 -

TESS— 5T, RIVEARAIE B PRI A & O IEEAG H—8 2, A Al A B A5 28 mT e AR
HYTHER I gc BURAY get_referents () BRAHFSEAE-

YA (Py_TPFLAGS_HEAPTYPE) WX AT A A HY:

[Py_VISIT (Py_TYPE (self));

EHZM Python 3.9 JHIAA T 5. A SHF Python 3.8 MU IHIAS, iX— 472 A A AFI:

#if PY _VERSION_HEX >= 0x03090000
Py_VISIT (Py_TYPE (self));
#endif

WA AEtp flags FEH I E T Py TPFLAGS_MANAGED_DICT WWHFAL, DI JJj bR E0 0 20 i A

FﬁPyObjecthisitManagedDict(ﬂ

[PyobjectivisitManagedDict((PyObject*)self, visit, arg);

A B

YL ep_traverse f, HALBIFT AA IR A @A R ENRKR T R) A UHGII. 24
B, WER—ADXRiE L co_weaklist MRFRFITIN, ABASCHHER (p_weaklist Prfi [ Y
XR) B ARSI P SE I A B 4510 B 555511 G551 1512800 R S0
S35 ALE, (HSEBIBA R IeRASET ], N RIS Bl B AT AV B ER) -

i%?%%’f?yﬁVISIT() %?}ngé{a\ local_traverse ( E]’] Visit %[] arg ﬁ/%,ﬁ\-ﬁ fﬁlﬁ]’]%ﬁ, T%Fﬁi/ﬁ
HEAT.

A U U < B P & o S R e = 1 N N R I 7S Y o S R N B T QA i
WPy TvPE (self), FEAGRIEH AR FLRE (Glan— DD BCREE) W tp_traverse $f
WA B A . WUPRBE XA, BB R AT REA iR Bl

TE 3.9 WA KA AR T e PE R AL 24 7)) tp_traverse HIf) Py_TYPE (self) . FEFH-[ Python
WA HT, T bug 40217, AT BB BAE IS K AR R 5t -

Aok :

/3 Py TPFLAGS_HAVE_GC, tp_traverse, tp_clear
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%P Bl Htp_clear Mlpy_TPrrAcs_HAVE_GC AR AL — R B T I B PT 4R A0SR AR £
tp_traverse fltp_clear TETREAPEHT M EANTHRRE MILR TG .

inquiry PyTypeObject .tp_clear

— R RRR G 1) B SR DG ) I PR R A TR B AR N STE A T py_TPFLAGS_HAVE_GC Jt
FROEI R AT . B4R

[int tp_clear (PyObject *); ]

tp_clear G BRBHE RAT BERLIR M SCASAE DR PR BN FPAS I E A 0B 2R 5 L . BLRORTE, RGP
JITf to_clear PRELNG B —E AT T 5 U IERR. X MRy M, o HANA L 5E 1 #g
i il en_clear BRAL. BIAN, TCAIRBA R I er clear BEL, POMA ATHEIEM 564 HICAL 2
A AEERT I AR co_clear pRELAN E PATTRAT A 6135 JCAL I 3R . X A2
SERDRERAERRY, AR AR E I co_clear WG LB

tp_clear WSEBLN 24 2% Fr SL 04 o) HOM R Y 0] HED Python XFGRAGT AT, FH-R45 1 X 22 B 5 1 F £
B NULL, AR T B R

( 2
static int

local _clear(localobject *self)
{
Py_CLEAR (self->key);
Py_CLEAR (self->args);
Py_CLEAR (self—>kw);
Py_CLEAR (self->dict);
return O;

}

Wi py_crear () 7%, POIEERG TR RBECHT 38 10806 S0 R 5 | e AHE S il 95 6 5 X
ZNFRET PR NULL 2 5 A REROREL G it py_pECREF (). BXEPNRERG | AT RES SR A
WX GA NS, Ml — R [l 3l , ol BRI AR AL TS Python RS (¢h T~ I HR 2 1Y
LB GIA LR a5 5 ) o AR AR AU A AT BERRR T I self , AR ATXIE [ g S0 4
4 NULL iR AR ), X self SUANER S G FYAE . py_crear ) ZZKFLA
LA AT LR

MR A cp_rlags FEH B E TPy _TPFLAGS_MANAGED_DICT FUHENL, Wi J BR #5020 31X # 1
FPyobject_ClearManagedDict ():

[Pyobject_ClearManagedDict((PyObject*)self); }

R cp_clear AR & RAELGIRIPIH D BCZ BIRTRM o B, 2451 HTHEUR DA E X A PR3
FEFII, AN 28 SRR [ i i B ] co_deallocs

Bl Ntp_clear PREW B HZFTHEMEERGIH, Fr PAAS 75 B35 I BT B & B9 % 42 4l Python 47 HR 5
Python %k, EMILES SIEHRSIH. H—Jrm, HERITE S 4E Python X[ 4, 45 AA
M tp_dealloc BREUCR KEMA tp_clear AR H.

H 2% Python B3R [ 210 B8 225 BRI FE A AT % 8 A SR A el — iR &R .
ok
ﬁ}ﬁﬁ:PyiTPFLAGsiHAVEiGC,tpﬁtraverse,tpﬁclear

%F Bt & Htp_traverse My TPFLAGS_HAVE_GC JHAR. — B TR BT gk Q0 R R,
tp_traverse fltp_clear FEFZI 1 Ry B M)A THBRF M LS TGEIK

richcmpfunc PyTypeObject .tp_richcompare

—NATEER G ) R R A R B, BRI B4

[Pyobject *tp_richcompare (PyObject *self, PyObject *other, int op); ]

B MESRRUL N Py Typeobject [ ISR SN

PR ALY 23R o] AT 25 2R GEH N Py_True B Py_False). HIRAE BT, BEUAR[H
Py_NotImplemented, HIRZA | HAWH RN BN 0] NULL HBE AN H A
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%Tﬁﬁ%ﬁﬁ)\()ﬂ ﬁftpiri chcompare %ﬂPyObjectfRi chCompare () E’J%E/[\é%@( :

Py_LE

Py _EQ

Py_NE

Py GT

Py _GE

FE X PN R @R T Wi+ 5 i LR ek 4k
Py_RETURN_RICHCOMPARE (VAL_A, VAL_B, op)

MIZBREGR[E] By_True B Py_False, XHURT HEISEAR . VAL_A Fl VAL_B Wi il il 1d
C RLsHAFIATHF (G, EATAIAN C BB ) . S5 =SB Rz
¥, Hpyobject_RichCompare () IEE—FE.

R [BME S —A~H ) strong reference.,
KAGERIS, FFBCE S %R B0k 1] nULL.
Added in version 3.7.

Aok :

44H: tp_hash, tp_richcompare

ZFESW TR tp_hash —B4E#K: YU TRA W cp_richcompare fMltp_hash ¥J K NULL B} 1
KAV Rk tp_richcompare fllep_hash.

BRIA:

PyBaseObject_Type $2fit | —A tp_richcompare BSEIL, BRI ABARRK. HE, AR HE X
T to_hash, WIS RAAR 8RBT HAZ B LB TCIE S AT HLAL .

Py _ssize_t PyTypeObject.tp_weaklistoffset

BRI BARZ 3SRy, (H2 iR BERt Y. 24 Py_TPFLAGS_MANAGED WEAKREF,

QAR MR SR AT A5 5 A, WRZ B R T B B 555 | 91323k 19 SE B 25 48 4 v ) s
BE (,%UH% GC 3%, ﬁﬂ%ﬁ?ﬂfﬂgﬂ;) s RIS E i Pyobject_CleariWeakRefs () Fll PyWeakref_*
PRI . SEGISS R TR ZAHE—A Pyobject RN FBIFWIIRI N NULL,

ANERFZ T B S tp_weaklist {8V JGH RIRMIEBINE AT 555 | 5%k .
FB % & Py TPFLAGS_MANAGED_WEAKREF fflltp_weaklistoffset FF-FB4E R,
Pk :

RTBAPTRBOR, BEESE T EIIH AN 72N AR S IR i XRRE TR
REEH A R T ER S5 AR, T ARk BRIl cp_weaklistorfset REINY, FLAKM
A B
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MBAEtp rlags FEEHiIRE T Py TPFLAGS_MANAGED_WEAKREF {3, Wtp_weaklistoffset Y4k

BONTAME, HIARIAGE T S B N 2411 .
getiterfunc PyTypeObject .tp_iter

— TR IR RO H O PR G iireraror . EHTEAEE A RIS S irerable
CRAFFE SIHEREA Mo R T LT RE R T (AT ).

BRI 4 S Pyobject_GetIter () HIFHIAL:

[Pyobject *tp_iter (PyObject *self); }

ok :
W B R BGRK
iternextfunc PyTypeObject .tp_iternext

— AR 1 R BT BT, XK BOR [l iterator TR —T. HAEH

[Pyobject *tp_iternext (PyObject *self); }

LB ARFER}, BRI NULL; StopIteration S W RES X B WM ATREANE . M AL
F— AR, BRI NULL, B RIFEE R IZ R S bR R AR

%gﬁ%%ﬂ@&%%%taiter PR, I HAZ R 2R M A e B AR B (TS A ik A s 5
Bl).

PR B 24 S Py Tter Next () B .
Aok :
BT B T 2RBAK

struct PyMethodDef *PyTypeObject.tp_methods

— AT [ PyMet hodDe £ Z5F IR DA NULL SR I ERSEALAY RS, ER I T ISR WA

XA PRI, AR R UL (SR cp_dice) B— & Tk 4% i) 4%
H.

Mok :
T B FRBTAR (@A R AL R 4k ) .
struct PyMemberDef *pPyTypeObject .tp_members

— ARG A Pyembe roe £ Z5H R A NULL SR BUERSEAIR R, BRI T ISR H ALK
PR (T B L) -

XA P R BT, AR R T (B R co_dict) BRIM— ML Ik RiA g A
Ho

ok :
BT BASYTFRAIrMA (5 [ AL HR AR ) o
struct PyGetSetDef *PyTypeObject.tp_getset

— AR Py Get setDe £ ZEMIRHILA NULL S5RBHRSEALRY R, BRI T 2B SL i
g R

X RB AP R BT, A R T (SRR co_dict) IIN— M S AR A
He

ook :
GFBASHTRBIrgoR (BT 82 A [F LS R4k i ) o
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PyTypeObject Py TypeObject .tp_base

AR R i 1) SEBURAIE JR PR P R I B 4 8t FERXNES L, R RAR; ZEAPRT
L Siibonhiblvesiven o el Fe S ibU e

O ik
R BT L2 B 0T R 4 S B AL . C99 BRI MLl M2 B . [k Mol J
S BB R B AN Py Type. Generd oNew () BREATRI C99 Hihl 1t

B2, Attt F R A TN T IS R pyBaseobject_Type W HIZHAT& . %
RS T RESCRHZIZ AT (W gee), [H MSVC MIASZRE . X PR iR as7EIX — @47 _EAR 2™
AT BRI .

R, WS TEY ARSI I LR R P St B ep_base.

Bk :
BTFBALH T RAGK (RR).

% BAIAN spyBaseObject_Type (X} Python 27 B R ULR object ).

PyObject ¥*pPyTypeObject .tp_dict

KR F WK Py Type_Ready () FEBE]X B,

T B 2478 PyType_Ready 8¢ il 2 B4 4640 nuLL; BT AR — M & K300 05
JEPER I, —HPpyType Ready () SEMERBMAIIAML, ZIRAMBIMNEE AATEENIA S HER
MR (I __add__ () FIRF AU EL T A PR BR 7M. — HRBPIIR LR, %7 B
SN A e RS o

FLRRA DKM FIAFEAEZAE G . W Py Type_cetpict () RPRIUE RSB B )T

ZNo°

TE 312 WA A AR T RGN XS E A, %R R NuLL. SR RB I A
T{ PyInterpreterState EPO ﬁﬁfﬁ)ﬂPyTypeﬁGetDict () %Zﬁﬁ{f%;@ﬂ%?ﬂio

ok :

ETBASH TR R (76X BLE ) JE M 8 R [ AL SR 47K Y ) o
2Rik:

WRIRF- BN NULL, PyType_Ready () FFREE—HF4L.

A By

Wit 8 C-API i fl PyDict_SetTtem() BEM tp_dict BANEEH,

descrgetfunc PyTypeObject .tp_descr_get

AR “REIASRREC R R
PREAY R4 0

[Pyobject * tp_descr_get (PyObject *self, PyObject *obj, PyObject *type);

Aok :
BT B P TR

descrsetfunc PyTypeObject .tp_descr_set

/N 1 T B MU At e FELY o R T T A -
PRENAY 54 0
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[int tp_descr_set (PyObject *self, PyObject *obj, PyObject *value); J

FF value Z45v% R NuLL DAMHBRIZ (A -
Pok:
B ol R BGR K .
Py _ssize_t PyTypeObject .tp_dictoffset
BIRINTF BATAZ B3, (H MR T RN Y Py TPFLAGS MANAGED_DICT,

WRZ KB BRGNS AR s, W B R AR B I 5 1% 5 A8 s L
%ﬂ%ifﬂﬂ’ﬁﬁ%ﬁ%a ﬁﬁ@%%%‘ﬂﬂPyObject_GenericGetAttr() @Eﬂao

AERFR T B G ep_dict {BE a2 AR A B i SR R4S 7 4
TR 2 7 R X S 051 23 ) PR B o T R A

tp_dictoffset RABHAE RIS . T 3RBUR 07 W yObject_Genericcetnict () [H
Bt WM pPyobject _GenericGetpict () M RERENTHATTICNAE, BRICTEDT XS4 _E i Pt
Fipyobject_Getattr () WHESHAHRF.

[RIA5 B Py TPFLAGS MANAGED WEAKREF {Viflltp_dictoffset FPEUIREE.
Rk :

RFBMFRB R, FREAN ESX Mt s; XM Ler, W C R ELE
ZHIH R R Fyi i ih . SRR S K, i Py TPFLAGS MANAGED_DICT,

BRIk
XAECLBABINE . XT3 5 LE, AR T BON NuLL PR RSBl BIE _ dice_ .

MR AFEtp_flags FEETNE T Py TPFLAGS _MANAGED_DICT WV, Wetp dictoffset ik H

-1, PARBIEZ 7B AN EA.
initproc PyTypeObject .tp_init
— /] R ) SE BB AR A BB HE

WO T2 init_ (O Y. fl__init_ (O —FF, QIESSEIREREE __init_ () BH
AR, HESE RSB _ init_ () R HE ISR T REN .

PRENAYZE 4 0

[int tp_init (PyObject *self, PyObject *args, PyObject *kwds); J

self ZHUEFF EAIRILRI LB 5 args Fl kwds ZRRFAM __inic_ O WEARMMEN KR TS

tp_init ERECHIRA N NULL, REFE I R 2 AR 3 A S N R, BIER AL cp_new R
BOR [ —NZ B SLFI . WR ep_new BBGRE]L T — N2 B IR A ) T2 30 ) Ho At 228 g 51
B, Wep_ inic MBS W cp_new iR T — RGBT RBUR SLH], WhHZ 728
Hep_init XEHEHA

BRI o, AAGSREBERE] -1 HAEEE R IR E— 5. and sets an exception on error.
ok :
Bt 2R UARK .
X TR A R R T BOA BOAA.
allocfunc PyTypeObject.tp_alloc
F 1) — A2 23 i R R T R T
Eeh GO R
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[Pyobject *tp_alloc (PyTypeObject *self, Py_ssize_t nitems); J

oK :

BZTFBRAPEE TREK, HARYEETHRA (i class iFR) Q18K 7RE) K.

BRIk

XFEETERY, RTFBERRY NPy Type_cenericalloc (), PASE B BRIE 3 7> HC S

X‘T?%ﬁ%%ﬂ, PyBaseObject_Type 3{%{@}%PyType_GenericAlloc ()o ﬁ%ﬁﬂ%?@]"ﬁ ﬁfﬁ
SRR HERAH -
newfunc PyTypeObject.tp_new
— SRR i 1 S B R R A £
PR 244

[Pyobject *tp_new (PyTypeObject *subtype, PyObject *args, PyObject *kwds); }

subtype ZEUE MBI G IAL; args F kwds 503 7R W T BB AL A B2 B A B 250
TR subtype N2 S8 B to_new sRETBIZEAME ;. B DR IZRAR TR (HA
e e TLRMZA),

tp_new PRV M YE A subtype->tp_alloc (subtype, nitems) R AXfERAHLASE], KI5 HUT
Y 3G B BRI . T DAZE b Z s B T AR R IR AL B E N Y e tp_init AbFEER
W A RBEA RN XS TR AR R AR, Fra IR AL B BRI 247 co_new H R A, TIXT T 0T
ARRAL RERD WA BRVER Y, 4R B tp_ini e FFHUAT o

KB Py TPFLAGS _DISALLOW_INSTANTIATION JHEARDPAZE [-XE Python H1 61 %ISR M) S
Mok :

RFB S FRBI K, BlAMEN R EA S tp_base A NULL B &PyBaseObject_Type [HJ#4

BRiA:

S 5 ) B B BRI R A B Sk wuze, TS T BT )
SR B YA AR IR B SE B, BN L) R
freefunc PyTypeObject.tp_£free

— AT 1R 5L BRI R KU 1 5. R BN A

[void tp_free (void *self); }

— IRV E & Pyobject_Free (),

Aok :
BZTFBRRPEHS TREGK, HAXYEETRA (Wi class im0 7RE) 4K
BRIk

TS T RBD  ZEBEE N N — a6 5Py Type_GenericaAlloc () VAN Py TPFLAGS HAVE_GC
THAR AT (LA DT HE A RS #R o
W FEA T, pyBaseObject_Type $Hfi i pyobject_Del ().

inquiry PyTypeObject .tp_is_ge
AR 48 1) B3 m] s BT R ) B eR ) R
B3 Rl 75 BT TR N G2 5 v AR [ . FE— MRS 00T, S8 el it AR B A XA
WM ep_flags FB. PAMpy TPrrAGs_nAVE_GC AR L BRI FIbr; (H & — LA [H]
FHE S E THESHZSA T L6, H S B LA Az W I ER RN . AR ECh 551
OUTITIT" @72 RS e T 7320 1 13 E5 7 I N = B [ N O i a2 YT 5 3 v 1 K QS E 5 IR N - g A
29100 0 o PRELIZES K

280 Chapter 12. &R X HF



The Python/C API, £1THa4 3.13.1

[int tp_is_gc (PyObject *self); J

(XS o ME—FEB R 2R AR G, JuR APy Type_ Type & X T % BREUR K455 2) /& o fie ey %

il )

Aok :

I P B9 TR BA0K

BRA:

WAE AL BINE . AR Bl nuLn, MR Py TPrracs nave o AE A RZIRERIEAC.
PyObject *pyTypeObject .tp_bases

S iU

W BN Mk NULL HER R H . Python REAEZSAL AT 4 L B HARE

XTJ‘JijJ,u 'J@E’J;q, _I[/]\ﬁﬂﬂ Py_tp_bases 7}% T,\L ﬂéfﬁ*E’FPyType_FromSpecWithBases () EKJ bases
SR S E0EA

A B

ZEPRAEGTSE LRI, WERIRAF tp_bases WA—JC4, Python ¥FALT| KR,
HALERE AR LS — AR TGK .

Aok :
EAFBOR AR K
PyObject *pyTypeObject .tp_mro
AEHEERNY RERNTTH, URBARGHIGH DA object VENEER, NI MmN .
WP B 4 A NULL R K. Python KRR ALA 4 1 i SEARE
4ok :
XANFBASHIR; Bl ryType Ready () THEAZFIN.

PyObject ¥*PyTypeObject .tp_cache

WP AHETREE ] .
ok
XA FBN SRR .
void ¥*PyTypeObject.tp_subclasses
— T RN . WTRE N TR .
ZOPRICT2RRYZIZ, W Python 7Y% __subclasses_ ().
TE 312 JA S AL AR XTI, ZF BRI pyobjectr. KMEHHBCH void DA

A — 5 o
ok :
EANFBASHAIRK .

PyObject ¥*PyTypeObject .tp_weaklist
951, ATHRIZEBRT RS 5 1. NagidiR. (RN .
TE 312 JRA KA AT R A X T A A R AR B2 ok wonn, REREER N T 55 51
M2, &A555] # M RfEAE pyInterpreterstate b i ] 24 3k C-API & 47

_PyObject_GET_WEAKREFS_LISTPTR() ZZKEMmILER.

ok :
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ENFEASHAIK .
destructor PyTypeObject .tp_del
RTBIEYEEH . Wl tp_finalize,

unsigned int Py TypeObject.tp_version_tag

MTRGIZIEZEA . (URNFREE .
Aok :
EATFEASHIRK.

destructor PyTypeObject .tp_£finalize

— AR RE R 1) SE B R A AL PR B R B R 2448

[void tp_finalize (PyObject *self); }

WERBE T to_rinalize, fRRERPRITERAMERE SHIRA M E . B bR EasE A (n
SRIBIE BRI B2 ) BORAEX RO BT . AR, ERE ESTE
AR THAGER T | 2 i A, PABR IR & T B E X AL T IE FIRAS

tp_finalize NVHAEMHIRFARE: HIL, S5 IERBALSHEFBIRT:

( 2
static void

local_finalize (PyObject *self)
{

PyObject *error_type, *error_value, *error_traceback;

/S RELARE, WRAHE.

PyErr_ Fetch (&error_type, &error_value, &error_traceback);
Va4

/* WERGFHFE. */
PyErr_Restore (error_type, error_value, error_traceback);

}

Pk :
o £ s G B L ) 9
Added in version 3.4.

T 3.8 MUA R AR AR : A 3.8 JUZ WL B Py TPFLAGS_HAVE_FINALIZE J§thRA RELEIR T B i
Mo BAEC A RIS

& B
T GEMNR B ZAL” (PEP 442)

vectorcallfunc PyTypeObject .tp_vectorcall

FHT ST 5 )8 T 1 vectorcall pRE. Hem)ifiil, Bt R EM type. call  flvectorcall,
W tp_vectorcall iy NULL, BRATEHSLIREEHH _new__ 0 JFH __init_ O FHEMEH.

ok :

AP B SARK .

Added in version 3.9:  (GXANFBI 3.8 BEIELE, HEM 3.9 FFEATF AL )
unsigned char Py TypeObject .tp_watched

RS, T .

Added in version 3.12.
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12.3.6 FSAR

TEfLg b, 7E C AR @ U RAVA S #4800, Wb, PyTypeobject G5MIMAKEMNS Hh B 12 T
i Py Type _Ready () KAIUHLL .

R T8 7575 Python W ST GBI 22 B ] -
BRBGEINA — RIS Bmiiyl, MATARRMINZEAR.

o HESEANS (EHAREMISES]) AN R . AR RETE Python sl & ik 2 A0 5 1) &
P

o HSRADNR R T A E LR, RIVEATA N AR TR LR

BeAh, i eyrypeobject FURMERANEI G 2 1 APL B)—H85), B AR 68 ] S S ALY 3 et
BARAA VBT A4S E /Y Python {ﬁtﬂﬁzli BEATHE

12.3.7 MR

— RS R A ) B B R R, BUE AR R R, B 5H Python [f) class IBA)AIE IR EE
SV . i&;’éiuﬁTPyiTPFLAGSiHEAPTYPE TERR.

X 23l o JE FEryType_spec 45 MK F I HPyType_FromsSpec (), PyType_FromSpecWithBases (),
PyType_FromModuleAndSpec()EﬁPyType_FromMetaclass()EEgzﬂﬂHgo

12.3.8 #FHREGHE

typePyNumberMethods

GERGURTRAT 15 1) PO G 1 R SE BT WS R B i PRECAR A T P03 — 45 TSR
XTT“%%’JTEI’JZ%‘&EHEH .

GERRE SR

typedef struct {
binaryfunc nb_add;
binaryfunc nb_subtract;
binaryfunc nb_multiply;
binaryfunc nb_remainder;
binaryfunc nb_divmod;
ternaryfunc nb_power;
unaryfunc nb_negative;
unaryfunc nb_positive;
unaryfunc nb_absolute;
inquiry nb_bool;
unaryfunc nb_invert;
binaryfunc nb_lshift;
binaryfunc nb_rshift;
binaryfunc nb_and;
binaryfunc nb_xor;
binaryfunc nb_or;
unaryfunc nb_int;
void *nb_reserved;
unaryfunc nb_float;

binaryfunc nb_inplace_add;
binaryfunc nb_inplace_subtract;
binaryfunc nb_inplace_multiply;
binaryfunc nb_inplace_remainder;
ternaryfunc nb_inplace_power;
binaryfunc nb_inplace_lshift;
binaryfunc nb_inplace_rshift;
binaryfunc nb_inplace_and;
binaryfunc nb_inplace_xor;

binaryfunc nb_inplace_or;
(BT )
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}

(% L 50)

binaryfunc nb_floor_divide;
binaryfunc nb_true_divide;
binaryfunc nb_inplace_floor_divide;
binaryfunc nb_inplace_true_divide;

unaryfunc nb_index;
binaryfunc nb_matrix multiply;

binaryfunc nb_inplace_matrix_multiply;
PyNumberMethods;

O #ik

WCH A= H B A A T A B E RO 288, RSBl B i (20F — N EERRE
Jr e LRBR L) o AR EE AT I BRAEECE SCHEE, WIRUHE A= B & F R 1]
Py_NotImplemented, HISR&ET HAME =M AR E NULL HEREE —DFH .

N J

4 N B
O ik
nb_reserved RN Y IAAK A NULL., {EZ HIURPHAZ RN nb_long, FH4F Python 3.0.1 H7E
&

\ J

binaryfunc PyNumberMethods.nb_add

binaryfunc PyNumberMethods.nb_subtract

binaryfunc PyNumberMet hods .nb_multiply

binaryfunc PyNumberMethods.nb_remainder

binaryfunc PyNumberMethods .nb_divmod

ternaryfunc PyNumberMethods .nb_power

unaryfunc PyNumberMethods .nb_negative

unaryfunc PyNumberMet hods.nb_positive

unaryfunc PyNumberMet hods.nb_absolute

inquiry PyNumberMethods .nb_bool

unaryfunc PyNumberMethods.nb_invert

binaryfunc PyNumberMethods.nb_lshift

binaryfunc PyNumberMethods.nb_rshift

binaryfunc PyNumberMet hods .nb_and

binaryfunc PyNumberMethods .nb_xor

binaryfunc PyNumberMethods.nb_or

unaryfunc PyNumberMethods.nb_int

void *PyNumberMethods.nb_reserved
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unaryfunc PyNumberMethods .nb_f£float

binaryfunc PyNumberMethods.nb_inplace_add
binaryfunc PyNumberMethods.nb_inplace_subtract
binaryfunc PyNumberMet hods.nb_inplace_multiply
binaryfunc PyNumberMethods.nb_inplace_remainder
ternaryfunc PyNumberMethods .nb_inplace_power
binaryfunc PyNumberMethods.nb_inplace_lshift
binaryfunc PyNumberMethods.nb_inplace_rshift
binaryfunc PyNumberMethods.nb_inplace_and
binaryfunc PyNumberMet hods .nb_inplace_xor
binaryfunc PyNumberMet hods.nb_inplace_or

binaryfunc PyNumberMethods.nb_£floor_divide
binaryfunc PyNumberMet hods .nb_true_divide
binaryfunc PyNumberMethods.nb_inplace_£floor_divide
binaryfunc PyNumberMethods.nb_inplace_true_divide
unaryfunc PyNumberMet hods.nb_index

binaryfunc PyNumberMethods.nb_matrix_multiply

binaryfunc PyNumberMet hods.nb_inplace_matrix_multiply

12.3.9 BRGIMREHIE

type PyMappingMethods
LG AR 5 X0 G0 T SE IR BR 8 5. B =

lenfunc PyMappingMethods.mp_length
B PyMapping size () Mlpyobject_size () (I, HHAMIFEMES . WRNZIKA E
SCA 32 ) A 57 T B R NULL

binaryfunc PyMappingMethods .mp_subscript

1% 5] ﬁ 3|é71‘ %}jiPyObjecthetItem () %ﬂPySequenceﬁGetSlice () @ R, ?F H ?ﬁ Lﬁ
PyObject_GetItem() A [F] %5 &, WAH {7 &0 25 B 3 78 DA E pyMapping Check () bR 30 [H]
1, HWER PR NULL.

objobjargproc PyMappingMethods.mp_ass_subscript

IZ [%[ éﬁ[ 5[?[‘ ?ﬁPyObjecthetItem (), PyObject_DelItem(), PySequence_SetSlice ()
Mpysequence DelSlice () {fifl. B HAH 5 pyobject_SetItem() A M %, H v ¥l
PARER R NULL AR —AN 25 H o A0SR MRS R NULL, TGRSR A% H IRAE AT R o

12.3.10 FIM R EfaE

type PySequenceMethods
KGRI A R DR T S U 9 S R AR 14T
lenfunc PySequenceMethods.sq_length

W B Py Sequence_Size () flpyobject_size () B, HEAGSENMEINES . EiL8H
TFiliidsq item flsq ass_item FELRA ARG .
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binaryfunc PySequenceMethods.sq_concat

BB E Py sequence_concat () BT BAMIE S . TR0 no_add 1AL RATEUEAM
MZJGEBXBHT + i85

ssizeargfunc PySequenceMethods.sq_repeat

W Pysequence_Rrepeat () I HAMEMNZES . FE22il Tt nb_multiply FEALATEL
EMRZ FERSHH T « BEA.

ssizeargfunc PySequenceMethods.sq_item

WERE B Py sequence_Get Ttem () Frffi I HAMFIZES . 2B me_subscript FEAIAT
THrEZ BRI T ryobject GetTtem() . NSO LMGIE FE VA Py Sequence Check ()
PREGR I 1, 5T R PAH NULL,

ARG G RAGN T I AP W Rsq tengeh MALCAIRTE, EREROM T 1 79 KRk 1

HHRIERT 9L sq item. QIR sq_length i NULL, ZRG|SHFEFL L MR £
ssizeobjargproc PySequenceMethods.sq_ass_item

VB Py sequence_setTrem () FHli lIFF BAMIEMEAS . FEE0EL mp_ass_subscript {7

PAT R HIREFM R EZ JF B IR SR T Pyobject_setTtem() Mlpyobject_Delltem (). A
NG S 3R 4% E R 992 02 A8 57 ] AP R noLLs

objobjproc PySequenceMethods.sq_contains

BBk pysequence contains () (HHFF RAHRIRYLES . HAEA AT DAPRER A NULL, FEICIE O
N PySequence_Contains () HE5M %3 EHEHE]—4-PLhc.

binaryfunc PySequenceMethods.sq _inplace_concat

W E Py sequence_1nPlaceconcat () i I BAMF LS . B RSB 18— DA
%5[, %4%,&@@0 1Z$§{jﬁflxy\1%ﬁ‘ﬂg NULL, i’f]ﬂj‘%ﬁ? PySequence_InPlaceConcat () 4%‘@;@_
B|pysequence_concat (). TSI nb_inplace add fAHATE T MM INZ 5 EE 25
TR ELEF +-

ssizeargfunc PySequenceMethods.sq_inplace_repeat

WA B Pysequence_TnPlaceRrepeat () FifH I HAMFEIMEL . BN SEUERE A HE
B, IERFHGR ], A T AGREE A NULL, FEULIE LR PySequence_InPlaceRepeat () K [HliR
F|pysequence_Repeat () FESIRIMILnb_inplace_multiply FEMPATEF IRHIAHTR Y B iR 2
B TR B HAT ~=.

12.3.11 EhXIREHE

type PyBufferProcs

BEASA RS Hig 1 22 o I3l Tl BEAN BRI 18 6T o A WMSCE SCTT e H D 0 R AT 1] i 2 %
Gk e LN TR

getbufferproc PyBufferProcs.bf_getbuffer

AR GO

[int (PyObject *exporter, Py_buffer *view, int flags); J

AP 2 exporter [WTESKAIHTT flags TR EN) view. BREE (3) MAh, BLRREUY SEBLLHATLA T 22
P

() KGR 2. WERARE, M&5]K ButferError, ff view->obj %4 NULL iR
[ -1,

(2) BT R T B
(3) 3G TR B N BT R
4) ¥ view->ob7 N exporter FiHIH view—>0bi,
(5) i&[H] 0.
MR exporter J2 Gz XA Ty 1) s o U S5 A i —AB 23, JURT DAGE F WA 2807 % -
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o B ST R A T I RIFARF view—>oby BRI A HHHTEIH
o BUE] D G I RORF B E 1) B A AR R o AELE, view—>obi REAXIHRXT G 18T

g
view AR BITIA S LR b 2 Atk —47, St D70 TR R 0 SR 24 B S B 2 DL 2% oo [R 77
KEE —T.

P AEPy_buffer FiH PR AR BT ) 1 AR I8 T3 th 7 e AR5 A R B A B AL 9807

format, shape, strides, suboffsets %Hinternal Xﬁ?{ﬁ%f%lﬁ%ﬂﬁéﬂgo

PyBufferiFillInfo()f%f@ir**%¢§%§§ﬁﬁﬁgﬁzﬁﬁégn#E§ﬁﬂHﬁIE@%&tﬂﬁﬂﬁﬁﬁ%iﬁ%jégéﬁgE@ﬁﬁﬁ§j7
K

PyObject_GetBuffer () St X0 I sk B TE 26 T i 11

releasebufferproc PyBufferProcs.bf_releasebuffer

BERR A5 4 A:

[void (PyObject *exporter, Py_buffer *view); }

A PR o X BE PRI K . AR TR BREL I 959, WpyBusferprocs.bf releasebuffer
AIPAH NULL. FEHARREOL T, SR AR SE BRI AT DA R B AT A 3R -

(1) 3580 T PRAF-5: R RO I ST ke -
) WERITEE R 0, IR A KRERE] view FINAT-

ST internal FRORICREM X LRSI, %7 BORF i RIERE , 1M 27 Wl s
JRAR G XA view ZHUEA .

HEBR AT view—>0bd, I NXRIEPyBuffer Release () " HBNSEMK (M %8 H T4
TEERE )

PyBuffer Release () JefTx e ok BLi il 9807 4 11

12.3.12 REHREIE
Added in version 3.5.

type PyAsyncMethods

I EER AR 48 18] TR 22 ] 3R s Mawaitable Flasynchronous iterator X400 BBV 54T .
GRS

typedef struct {

unaryfunc am_await;
unaryfunc am_aiter;
unaryfunc am_anext;
sendfunc am_send;

} PyAsyncMethods;

unaryfunc PyAsyncMethods.am_await
IR B 244 R

[Pyobject *am_await (PyObject *self); J

IR B IR G AN R iterator, B HIMA TPy Tter Check () WAIRIA] 1.
WER— AR Zawaitable W PSR AT 9554 NULL.
unaryfunc PyAsyncMethods.am_aiter

L PR B 2544

[Pyobject *am_aiter (PyObject *self); }
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WA [Bl—~asynchronous iterator 358 . 7527 __anext__ () | fRER.
AR — AN G S S8 AP SO A 37 AT 814 NULL
unaryfunc PyAsyncMethods.am_anext

ASSR GO

[Pyobject *am_anext (PyObject *self);

WAUR Bl —A>awaitable X4 . TS __anext__ () THEERE . BRSO AT NULL,
sendfunc PyAsyncMethods.am_send

ATER I GO

[PySendResult am_send (PyObject *self, PyObject *arg, PyObject **result);

WS M pyTter send() T fRIEN . HABNI W H{BEA NULL.
Added in version 3.10.

12.3.13 FE{ISERY typedef

typedef PyObject *(*allocfunc)(PyTypeObject *cls, Py_ssize_t nitems)

B THUE ABL BCEREIR T H bns kA B S NAFRI IR AL A T4 B8 . BV 240k Bl — >4 ) £ 18
BB SE, G205, IR T NAFRIFEEE, (Bffob_refont I 1 FFFfob_type K
Htype ZH. WERERN) tp_itemsize NAETE, WX RMob_size FBV UHILRIL N nitems
M NAEE K R A tp_basicsize + nitems*tp_itemsize, H4r A B sizeof (void*) [
R TEHAIEOL R, nitems F5 AR 25 T A AFSRIKFEN N tp_basicsize,

U BRSO B AT AR AT A SE IR A A A, B2 M FLBA NN AF A BT IR 2 ep_new SR
S
typedef void (*destructor)(PyObject*)
& T 1€ ABL
typedef void (*£reefunc)(void*)
W tp free,
typedef PyObject *(*newfunc)(PyTypeObject*, PyObject*, PyObject*)
& THUE ABL 20 tp_new,
typedef int (*initproe)(PyObject*, PyObject*, PyObject™*)
& T 182 ABL ZWtp_init,
typedef PyObject *(*reprfunc)(PyObject*)
J& T fa5E ABL &)l tp_repr.
typedef PyObject *(*getattrfunc)(PyObject *self, char *attr)
& T HE ABL IR X5 H 45 € IR PR {E
typedef int (¥*setattrfunc)(PyObject *self, char *attr, PyObject *value)
B FHEE ABL R RUBLEIGE R K value 880 NunL RN ERZ 1 -
typedef PyObject *(*getattrofunc)(PyObject *self, PyObject *attr)
& T FE ABL IR [EI X545 € IR P {E
Zltp_getattro,
typedef int (¥*setattrofunc)(PyObject *self, PyObject *attr, PyObject *value)
B THUE ABL WA GBI E RIERIE. FF value ZHN NuLL KHIHIRIZJEE

7j;‘JI_ILJtp_Setattroo
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typedef PyObject *(*descrget func)(PyObject*, PyObject*, PyObject*)
J&F 15 ABL & )Ltp_descr_get,
typedef int (¥*descrset func)(PyObject*, PyObject*, PyObject*)
J&F 15 ABL & )Ltp_descr_set,
typedef Py_hash_t (*hashfunc)(PyObject*)
J&F a5 ABL &)L tp_hash,
typedef PyObject *(*richempfunc)(PyObject*, PyObject*, int)
& F 15 ABL &)L tp_richcompare,
typedef PyObject *(*getiterfunc)(PyObject™)
J&F i ABL &)l tp_iter,
typedef PyObject *(*iternext func)(PyObject™*)
& F 15 ABL & )L tp_iternext,
typedef Py_ssize_t (*1lenfunc)(PyObject*)
& T € ABL
typedef int (*getbufferproc)(PyObject*, Py_buffer*, int)
& T ABL B 3.12 jrie.
typedef void (*releasebufferproc)(PyObject*, Py_buffer*)
& T HaE ABL B 3.12 jaie.
typedef PyObject *(*unary£unc)(PyObject*)
& THaE ABL
typedef PyObject *(*binaryfunc)(PyObject*, PyObject*)
& THaE ABL
typedef PySendResult (*sendfunc)(PyObject*, PyObject*, PyObject**)
é?ﬂlaanendo
typedef PyObject *(*ternaryfunc)(PyObject*, PyObject*, PyObject™*)
& T HaE ABL
typedef PyObject *(*ssizeargfunc)(PyObject*, Py_ssize_t)
& T HaE ABL
typedef int (*ssizeobjargproc)(PyObject*, Py_ssize_t, PyObject*)
& T i ABL
typedef int (*objobjproc)(PyObject*, PyObject*)
& T HaE ABL
typedef int (*objobjargproc)(PyObject*, PyObject*, PyObject*)
& T HaE ABL

12.3.14 i+

FHi 228 Python 28845 L EAR G, H 4 TMﬁTﬁE%L@JE’JL%HMi HEEUR T4 N E R0
Prffit . ZEARBUE 2R 0. SCEfE S A AL, 15 defining-new-types Fl1 new-types-topics.

— AR 5

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;

(BET D
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static PyTypeObject MyObject_Type
PyVarObject_HEAD_ INIT (NULL, O)
.tp_name = "mymod.MyObject",

{

.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),

.tp_new = myobj_new,

.tp_dealloc = (destructor)myobj_dealloc,

.tp_repr = (reprfunc)myobj_repr,

}i

(% L 50)

VRATREIE S BT A SE S BRI RIAG (Lar B AT (3512 7E CPython AR 4 H+ )

static PyTypeObject MyObject_Type
PyVarObject HEAD_ INIT (NULL, O)
"mymod.MyObject",
sizeof (MyObject),
0,
(destructor)myobj_dealloc,
0,
0,
0,
0,
(reprfunc)myobj_repr,
0,

~ 0~ 0~

~

~ 0~ 0~

O O O O O O o o O
~

~

PyDoc_STR("My objects"),

S S S S S S S N S oSNNS oSN s oS

O O O O O O O O O O O o o o o o

~

myobj_new,

bi

{

J*
/*
/*
J*
/*
/*
J*
/*
/*
J*
/*
/*
J*
/*
/*
J*
/*
/*
J*
/*
/*
J*
/*
J*
J*
/*
J*
J*
/*
J*
J*
/*
J*
J*
/*
J*
J*

tp_name */
tp_basicsize */
tp_itemsize */
tp_dealloc */
tp_vectorcall_offset */
tp_getattr */
tp_setattr */
tp_as_async */
tp_repr */
tp_as_number */
tp_as_sequence */
tp_as_mapping */
tp_hash */
tp_call */

tp_str */
tp_getattro */
tp_setattro */
tp_as_buffer */
tp_flags */
tp_doc */
tp_traverse */
tp_clear */
tp_richcompare */
tp_weaklistoffset */
tp_iter */
tp_iternext */
tp_methods */
tp_members */
tp_getset */
tp_base */
tp_dict */
tp_descr_get */

tp_descr_set */
tp_dictoffset */
tp_init */
tp_alloc */
tp_new */

—ANSCFRETIH . S TIRIG AE R R A

typedef struct {
PyObject_HEAD
const char *data;
} MyObject;
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(#2 E50)
static PyTypeObject MyObject_Type = {

PyVarObject HEAD_ INIT (NULL, O)
.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject),
.tp_doc = PyDoc_STR("My objects"),
.tp_flags = Py _TPFLAGS_DEFAULT | Py_TPFLAGS_BASETYPE |

Py_TPFLAGS_HAVE_GC | Py_TPFLAGS_MANAGED_DICT |

Py_TPFLAGS_MANAGED_WEAKREF,
.tp_new = myobj_new,

.tp_traverse = (traverseproc)myobj_traverse,
.tp_clear = (ingquiry)myobj_clear,

.tp_alloc = PyType_GenericNew,

.tp_dealloc = (destructor)myobj_dealloc,
.tp_repr = (reprfunc)myobj_ repr,

.tp_hash = (hashfunc)myobj_hash,

.tp_richcompare = PyBaseObject_Type.tp_richcompare,
bi

—AANBER T AL BASRERH H DAME Py TPFLAGS_DISALLOW_INSTANTIATION JEFRANEESEH] (fl4nfs
FHERSRE T %) 19 str 12

typedef struct {
PyUnicodeObject raw;
char *extra;

} MyStr;

static PyTypeObject MyStr Type = {
PyVarObject_HEAD_ INIT (NULL, O)
.tp_name = "mymod.MyStr",
.tp_basicsize = sizeof (MyStr),
.tp_base = NULL, // set to &PyUnicode_Type in module init
.tp_doc = PyDoc_STR("my custom str"),
.tp_flags = Py _TPFLAGS_DEFAULT | Py_TPFLAGS_DISALLOW_INSTANTIATION,
.tp_repr = (reprfunc)myobj_repr,
bi

e TR B 7 A LS9 5 2 R

typedef struct ({
PyObject_HEAD
} MyObiject;

static PyTypeObject MyObject_Type = {
PyVarObject_HEAD_INIT (NULL, O0)
.tp_name = "mymod.MyObject",

bi

H (] B EL A ) 2R K RE S A 5 L

typedef struct {
PyObject_VAR_HEAD
const char *datal[l];
} MyObject;

static PyTypeObject MyObject_Type = {
PyVarObject_ HEAD_ INIT (NULL, O)

.tp_name = "mymod.MyObject",
.tp_basicsize = sizeof (MyObject) - sizeof (char *),
.tp_itemsize = sizeof (char *),

bi
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12.4 {EXRIETZIHBIA NI B

Python XIMEFG | A SLIRAG I -5 BITE 2 “Aeae” WPRIEMUAY SRy, R ARR Rl fE &
BRMR . NRAFHENRITI AR, 808 DR TRE (Ber s A eR) 15 psea
it 2 A AR AR B S EF o

TR R, KA R cp_rlags TR WGPy _rrriacs_save_cc H-E—Atp_traverse
ALPREFAYSCIL . WRZ KRR SEBIZ AR, WRb i ep_clear BYSEHL,

Py TPFLAGS_HAVE_GC
BT ARG BB S R TAF A AL TSR R . A R L, R S SERT R PR A 2524
%

BRI AL) 328 pR RS AT B A -

1. B NTE LS B Pyobject_GC_New B PyObject GC_NewVar JEAMEL.,

2. WAL T A T RE AL S A AR S | I F B, BRI pyobject _GC Track () .
[FIRER, XTGBT A w2 F

L AE5 | I E RN BRI pyobject_6C_unTrack () .

2. WA pyobject G pel () REBOMGIN AT

HE
, A

A B

WR—ARBGIN T Py_TPFLAGS_HAVE_GC, WE LML EP—A tp_traverse MHE
B IR B H— AT

“:‘] Uﬁ HﬂPyType_Ready () gﬁ%% Jk:b ]‘E—'J ]%1}% Hﬂ 1% lZl fﬂ( B/‘J API ﬂ[]PyType_FromSpecWi thBases ()
ﬁPyTypeﬁFromSpec () H#ﬁﬁﬁ%ﬁﬁ E fjji/ﬁ\?ﬁtpfflags, tp_traverse yi| tp_clear ?Eﬁ", ﬁlﬁ]%
SRR AR B LI T bR B M A 2 Bk 128 A fdEipy_TPrLaGs HAVE GC JHEARAY
W

PyObject_GC_New (TYPE, typeobj)

R TF-ryobject_New (BETIXE T Py _TPFLAGS HAVE_GC JEARHIA AR Z .
PyObject_GC_NewVar (TYPE, typeobj, size)

Ypyobject_Newvar ZMUMBE TR E T Py_TPFLAGS_HAVE_GC TEFRHI A ZRATE

PyObject *PyUnstable_Object_GC_NewWithExtraData (PyTypeObject *type, size_t extra_size)

R RAEE APl ERFER ZATR AL AL .

Ypyobject_cc New RPMHETEXT R AR B HAL extra_size 75 (FEtp_basicsize fRBEAL)
Brpython X247k 4b, S NAERRIIGR LR Z .

PRI S R — ORI, (A HAAR DL T WA 2 i Python A

A L
VU RR BRI R AR RE 18 PR O AE S8 Bl 2 I R B PRI R A LA o R Af o o 200 il 28 B i)

B, W Pyvarobject Mltp itemsize,

Added in version 3.12.
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PyObject_GC_Resize (TYPE, op, newsize)

EHH#EPyobject_Newvar A BCRT AR K/, IR BIHEE KNG HIZRA, TypE* XS (35T
B C A gife R R ] NuLL,

op WK Pyvarobject* R HANGEC W BIRES B iE . newsize WU NPy ssize t F57Y,
void PyObject_GC_Track (PyObject *op)

B F e ABL $EXTGE op A B IR R BRI 20T G2 rft o W G AE R [ AC BRI WA 20 PR R AT
Ry, RN [l aT BEFEAT AR I A T FEcp_traverse ARBRHTITA T BEENARUG , 70
VAP BE R E, 30 H A SR T A 365 R R ) (OB

int PyObject_IS_GC (PyObject *obj)
RS RS T B s O R [ HE AR, 5 Wk el 0
TSR R HIGR ] 0 TG Toyk a3 Ml E 2

int PyObject_GC_IsTracked (PyObject *op)

B THRUE ABL B 3.9 2. MR op RMGNFASLH T GC W H op H A ISR [ et £k
[ 1, AR E 0,

X ZEPL T Python pR%{ gc.is_tracked() .
Added in version 3.9.

int PyObject_GC_IsFinalized (PyObject *op)

B THE ABL g 3.9 mte. W2R op XMPRIYZRBISEIL T GC MU H. op T 2 hr I ] Wi 28 45 0 35z 1]
1, TR [E] 0,

2T Python K% gc.is_finalized ().
Added in version 3.9.
void PyObject_GC_Del (void *op)
B, F a5 ABL ffifiPyobject_GC_New B PyObject_GC_NewVar BEHUMACE 20 AT

void PyObject_GC_UnTrack (void *op)

B THRLE ABL A [l Wi B B 00 78 e 0 R A5 A B op MR . T8 YE B W] DASE BERT R IR
P pyobject_cc Track () PAKEH N W] 2 9 BR B RAE G B (tp_dealloc RN 24
TEtp_traverse FNEE I AEAT T B R B 1 R G MG R 4K

TE 3.8 A K A2 AR TE: _PyObject_GC_TRACK () il _PyObject_GC_UNTRACK () ZEMAH C API Fjs.
tp_traverse PRI PA N KRB R EIE 2.

typedef int (*visitproc)(PyObject *object, void *arg)

& TR ABL 4% cp_traverse ALBRI T BREII 2B . object 72 7545 H 75 BEAF T 1Y — AT 4R
BE=NESKN T to_traverse 4bPRIF) arg . Python AZ.Cofilf F 215170 35 pR AR SEBLIEIAS | FH IR 4135
K, AREHP AL ;wwﬁltﬂ% .

tp_traverse L}EM\@H U\—F

typedef int (*traverseproc)(PyObject *self, visitproc visit, void *arg)

BB T ABL T 248X 0030 7 R B RO SE BN IINT self T B3 00 & 1 ERE NN R ) visit 2R
B, visit E’Jﬁ/ﬁjﬁﬁf@é‘ﬁ%ﬂ]%?/‘LIE?'FIJ?E’J arg {H. visit BB F T BT NuLL XPRAE B2
Bl s visie SR HESAE, WHZAER 249837 Bl =] .

N T fEifeep_traverse Ab B S P, Python 42 fit T — Ay visiro) . HBEMEXAE, B
Wep traverse WBEAI4 N visit fl arg .
void Py_VISIT (PyObject *0)

W o M NuLL, NJ*‘»J"‘]H? visit [B1JEREL, M SE o Ml arg. A0SR visit 3R [Bl— AR, WERHEZ
fE. A Jﬂzi—ZF _traverse bR AL AN
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-
static int

my_traverse (Noddy *self, visitproc visit, wvoid *arg)
{

Py_VISIT (self->foo0);

Py _VISIT (self->bar);

return 0;

}

.

p_clear REIRRRIF LN inquiry KRB, WRXFGARAIAZ A NULL,
typedef int (*inquiry)(PyObject *self)

% FHaE ABL EFPEAMERG G H  ANATASXT ST BRI, B A TR fE E =4
PG . TR, XA G 2 A 50 (ONREXS | RIE Py _DECREF ()
TVE) o 240 DS AS T B2 R AENEEAS | F Ry, SR .

12.4.1 2HINR B IR
XA C-APTHRAE T DA SR T B0 e 3217

Py_ssize_t PyGC_Collect (void)

B T RE ABL SATSEERIBER I, AR s B B3 . (TERE gc.collect () 2T04
T E )

LEEE”&E’J+£@E”&EGIT§EEXXT%B@§&£ SR B [ e 2 2E F sl L AR A IEILIE D“Jiﬂﬂ
o TEBFIR RIS HA ] A A AR IR S W% 45 sys . unraisablehook. IWEREIA 5] K5

int PyGC_Enable (void)

& T RoE ABL g 3.10 pez. J3 HEIRENILES : BT ge.enable () o REIZHTHPIRAS, 0 MEEA W
1 NEH.

Added in version 3.10.
int PyGC_Disable (void)

B THRE ABL B 3.10 pae. ZEEIR A 2RIT ge.disable () o REIZETHPIRAS, 0 MEEH
IR =1::E

Added in version 3.10.

int PyGC_IsEnabled (void)

T HaE ABL g 3.10 proe. Zi B MRS RS 28T gc.isenabled () o R [FYHIAPIRE,
0 A 1 N

Added in version 3.10.

12.4.2 Fighif B ERRZES
1% C-APLIR{IE T AR 4 R T80 B IR i 5 8«

void PyUnstable_GC_VisitObjects (gevisitobjects_t callback, void *arg)

e
X2 RA8E APl ERFER AR A L8 5 s .

TEATTRIG B SCRF GC MR G Lzt T B b callback. arg A% B PR callback (& -

A By
WA SRR (HOH) 205 P ) A TR R e S
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B WA e A TR AR o AE [ 2 a7 ol B S EOR E X7 R, BIanZ i
Al — X RBGEE AT .

Added in version 3.12.
typedef int (*gevisitobjects_t)(PyObject *object, void *arg)

B & YypyUnstable GC_VisitObjects() W U A & B B 0 X B, ag 5 % 4
PyUnstable_GC_VisitObjects E/‘] arg *ﬁ]ﬁjo :@IE 0 l%?]?_[é?iﬁf, JBIE 1 W\ 'E':_:‘JJZI%4JED /ﬂ\:
AR [ B B9k PR R R R [ AT Ar] HA A B 77 AR 2 R LAY

Added in version 3.12.
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cHAPTER 13

API #0 ABI hR AR & 18

CPython 7£ 41| 7 th B fg HRAS- . 1RO T gabE - RS, TTASE i@ fri i A .
WS C API #9357 v BRI APT AT ABI B2

PY MAJOR_VERSION

3(3.4.1a2 FHIE—ED.
PY_MINOR_VERSION

4(3.4.1a2 PRI ED.

PY MICRO_VERSION

1(3.4.1a2 PEE=BHEETR).
PY RELEASE_LEVEL

a(3.4.1a2 P58 3 Briy 7 HE). W HEN oxa B[ alpha, 0xB Bfl beta, 0xC B[l release candidate 5% 0xr RfI
final,

PY_RELEASE_SERIAL
2 (3.4.1a2 PR EET) . SARKELEMI.
PY_VERSION_HEX
Sk hy BN EEROE A Python HiUAS:
JIGJ2 B RAS AR JEL T A 4 AR O = 0R 2 1 32 AR 8 A BEOR SR

FHE U (KiHFETFE) 8F 3.4.1a2 H{E
1 1-8 PY_MAJOR_VERSION 0x03
2 9-16 PY_MINOR_VERSION 0x04
3 17-24 PY_MICRO_VERSION 0x01
4 25-28 PY_RELEASE_LEVEL 0xA
29-32 PY_RELEASE_SERIAL 0x2

ORE 3. 4. 122 BIFSHEHIBRAS1 0x030401a2 1fi 3.10.0 BI7SHEHIMUAE 0x030200£0,
T 375 E L%, fFlin #if PY_VERSION_HEX >= ...,
Tyﬂﬁzl-‘l_ qu‘%Py Version Z}'EEYQ
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const unsigned long Py_Version

B THiE ABL A 3.1 yaAe. Python iz 17 I AR 5 4 A5 7E — A B Bows & b, B A% X
Hpy_versTon_HEX LRI« XA E T HEIBATINH HIRY Python il A4S,

Added in version 3.11.
FI A 25 1 2280 AE Include/patchlevel.h,

298 Chapter 13. API 0 ABI iR AZI8


https://github.com/python/cpython/tree/3.13/Include/patchlevel.h

cHAPTER 14

B>
5

= C API

TE 3.13 IR

— ARV RERE S F NN REIITR E . T SR AR E A A sys . monitoring HIERER
1) Python APT 352 ;.
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cHAPTER 15

ERMITENS

T A R KRBE A R AT PAAE B S AT Python A I i A 45 1R 0 RE Y eROBCHR 2 2 — A
PyMonitoringState Z5MI{K, H AP &7 ARSI R E B AL FHS4L, lﬂzé’é’%ﬂl@%ﬁ%
RIBXFENY pyobject*, $EMBEE, HBHILAFEHIMNG. FOLBMWSE (IS H sys.monitoring
gjﬂﬁ?éﬁ [ S [ 252 BTN ) o codelike ¥V types. CodeType MSEBIE R R ML B 12
VM A fi SR 2 LEEEE:R ﬁlﬂ:ﬂ% IRENTE S VN DE (o
A RO T IS B e, Rl R TS H A AL B 2 i e T R
type PyMonitoringState

FHLRALREWERRIEA . BRI N SCRARY 2 APT ERECR4E
NI A BRSO ARSI IR ] -1 (8] B — A S
HZ [ sys.monitoring SRIFHIFHNIA
int PyMonitoring_FirePyStartEvent (PyMonitoringState *state, PyObject *codelike, int32_t offset)

& pY_sTART F{4:,
int PyMonitoring_FirePyResumeEvent (PyMonitoringState *state, PyObject *codelike, int32_t offset)

& pY_RESUME F{4:,

int PyMonitoring_FirePyReturnEvent (PyMonitoringState *state, PyObject *codelike, int32_t offset,
PyObject *retval)

% PY_RETURN 34,

int PyMonitoring_FirePyYieldEvent (PyMonitoringState *state, PyObject *codelike, int32_t offset, PyObject
*retval)

& Py _YIELD Hif4.

int PyMonitoring_FireCallEvent (PyMonitoringState *state, PyObject *codelike, int32_t offset, PyObject
*callable, PyObject *arg0)

KW caLn 4,

int PyMonitoring_FireLineEvent (PyMonitoringState *state, PyObject *codelike, int32_t offset, int lineno)

& LINE FFf,
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int PyMonitoring_FireJumpEvent (PyMonitoringState *state, PyObject *codelike, int32_t offset, PyObject
*target_offset)

K gump Ff,

int PyMonitoring_FireBranchEvent (PyMonitoringState *state, PyObject *codelike, int32_t offset, PyObject
*target_offset)

J% 1 BrANCH 44,

int PyMonitoring_FireCReturnEvent (PyMonitoringState *state, PyObject *codelike, int32_t offset, PyObject
*retval)

%% W c_RETURN {4,

int PyMonitoring_FirePyThrowEvent (PyMonitoringState *state, PyObject *codelike, int32_t offset)
245 (BlpyErr GetRaisedException () JRIINY) Fo & W py_THROW Fff,

int PyMonitoring_FireRaiseEvent (PyMonitoringState *state, PyObject *codelike, int32_t offset)
{245 (RlpyErr GetRaisedException () FiRIEIMY) S & H) RATSE ZE{4 . event with the current
).

int PyMonitoring_FireCRaiseEvent (PyMonitoringState *state, PyObject *codelike, int32_t offset)
52457 (RlpyErr GetRaisedException () FFREIA) i & c_RAISE (.

int PyMonitoring_FireReraiseEvent (PyMonitoringState *state, PyObject *codelike, int32_t offset)

2487 (RlpyErr GetRaisedException () FFREIA) S & ) RERAISE {7,

int PyMonitoring_FireExceptionHandledEvent (PyMonitoringState *state, PyObject *codelike, int32_t
offset)

2487 (BlpyErr_GetRaisedException () FFREIA) 4 & B EXCEPTION_HANDLED FHff,
int PyMonitoring_FirePyUnwindEvent (PyMonitoringState *state, PyObject *codelike, int32_t offset)

i 2417 (BipyErr_GetRaisedException () TR F# & B pY_UNWIND S,

int PyMonitoring_FireStopIterationEvent (PyMonitoringState *state, PyObject *codelike, int32_t offset,
PyObject *value)

K H STOP_ITERATION ZFH{f, UIHR value 2— StopIteration 5L, BRI . FFEALRE L
—F «H%}f@#ﬁ‘ StopIteration %Tﬂﬂ:[/j\ value ’ﬂfjil,\/ﬁ(

15.1 BRKERS
WA RS T/ M2 P SR P B R ST B . A4 PR B BT 2/~ python B

int PyMonitoring_EnterScope (PyMonitoringState *state_array, uint64_t *version, const uint8_t *event_types,
Py_ssize_t length)

— M EHEAE . event_types & A] AZAE I & 2R S 4 ID A s B pilan,
PYfSTART F{41 ID {H°H PY_MONITORING_EVENT_PY_START, HNNWEFZT sys.monitoring.
events.PY_START (DA 2 MIEIIXTEL. state_array XTI event_types A IR
SHBAEE, Bl AP T2 EEZ B PyMonitoring Enterscope () i I FHEIR IR X A5
HIHFE. event_types IR/ (HIMi /2 state_array BK/N) M length Z5H .

version J& — 4§ W 5§ state_array — i H H 43 Bl W9 (E HF W1 i 46 R 0, ﬁFfREE
PyMonitoring_EnterScope ( Zl-(%'?lélxﬁo bﬁl@ﬁt@é&ﬁﬁfdﬁ%ﬁ:ﬂ(ﬁﬁLU\‘ﬂﬁﬁU\ﬂé
RS, HEBNIARSE BTjEDiBIEIO

X HLPRRR AV SR A B SCR PR — e %, 2880574, PyMonitoring EnterScope ()
I 4 AEE N ATA AR TS 1 o FERRAU— 39 Python pRELZ RIGNTLL T, AE AT BEEAEA
FHEM AR state_array Fl version, 4RI E T, BIAIAERLI— R GAR N, AR

SR event_types P ZEANTT -
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= e
BRANCH
PY MONITORING_EVENT_ BRANCH
CALL
PY MONITORING_EVENT_ CALL
C_RAISE
PY MONITORING_EVENT_ C_RAISE
C_RETURN

PY_MONITORING_EVENT C_RETURN

PY MONITORING_EVENT_ EXCEPTION_ HANDLED

PY MONITORING_EVENT_ INSTRUCTION

PY MONITORING_EVENT_ JUMP

PY MONITORING_EVENT_ LINE

PY_MONITORING_EVENT PY RESUME

PY_MONITORING_EVENT PY RETURN

PY_MONITORING_EVENT PY START

PY_MONITORING_EVENT PY THROW

PY_MONITORING_EVENT PY UNWIND

PY_MONITORING_EVENT PY YIELD

PY_MONITORING_EVENT RAISE

PY_MONITORING_EVENT_RERAISE

PY_MONITORING_EVENT STOP_ITERATION

EXCEPTION_HANDLED

INSTRUCTION

JUMP

LINE

PY_RESUME

PY_RETURN

PY_START

PY_THROW

PY_UNWIND

PY_YIELD

RAISE

RERAISE

STOP_ITERATION

int PyMonitoring_ExitScope (void)

BHEH PyMonitoring_Enterscope () #EAM)_E—EHIE,

15.1. BRI
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APPENDIX A

RIEXFERE

interactive shell 1 ERIAAY Python $2/R4F . FEES WoR T RE AR B 7 SUFE AR REAs R U TR ARG AR S 2
il

EAF AL
« interactive shell rivig TR ESETERIAY Python SERAF, A5k G IR AEI A HR, 224
KEATEAT (AR, FroEe . feffam = ma | Bm) 2, sidfEin e 5.

e Ellipsis NEFE.

abstract base class -- i % &K%

R ELFEHR ABC, @Xfduck-typing PIFFE, BFEAE T —Fa GO ny#H =0, Mz T HARR T
BN hasattr () A TRMECHE MR (FIAEER AR TITE) . ABCHIA TR, XFp
B ek 5 HAh2E, HAMBRERL isinstance () fll issubclass () FFIATR]; 0L abe AR SCRY.
Python HiF1F% N & ABC H T Se RS54 (FE collections. abe ). £t ({F numbers
e L (FF 1o o) S AERIFAINEAR (FF importlib.abe BHH) . RATPAMH abc
BiHORAIE H ) ABC,

annotation -- b

FEEEEER, KOREE . BEODSIORI AR, Bl 5 1 i .
VBRI FREAE IR, (2 R SRR IR 2 BEHEY: . SR AL
i) __annotations__ #FikJ@EMH.

2 Wvariable annotation, function annotation, PEP 484 FI PEP 526, XTWIEEHENFH. AiESW
annotations-howto {5 ARy 10 A S0 Bk o

argument -- Z%f

FEVE FH BB ECHE 45 function  (8method ) WH. S50 RWiFh:

o XBEF A FEREOR M PRI A ARRAF (B name=) SCEAE NS TERIEWA <~ BT
L HL AL A 286158308, 3 Al 5 FEPARXTF complex () [T Ry JE T b7 280

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o B E A AET RETSHNSEC MESHOTH T S HON RIS AL/ 88 R hia
WA * Iiterable BLIICRBALA . 28I, 3 71 5 FELA TR Hy s T8 S5
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complex (3, 5)
complex (* (3, 5))

S SR A BRCPPOR B R B, 7 SRR 2 L calls — 5. R, BTk
SR IR R BHG RAFHO 2 R R R R 2 Bt

#Z: Wparameter REFFLH , HIWEF SHGESHIX AL PEP 362,

asynchronous context manager -- 535 |- F 3045 PRES
WA G E X __aenter_ () Fl _aexit_ () F{EHRN} async with 15A] T RREE AT R
1 PEP 492 5| A,

asynchronous generator -- 525 1 &k 7%
1R [BME "~ asynchronous generator iterator IREL. -5 async def F X MWPMERERFEML, ARIHE
ZIAETEAE vield FkAPAF=E— R IR HE asyne for JEFRHH I IGME.

BEARTEE F 2 45 5 0 A e s A, (EAERLEG DL T ] BRI 4 79 £ B AR E . WRGEIHE
FIREME L, PR G5S

— AP N R BT R await FREFH asyne for PAN async with i),

asynchronous generator iterator -- 5335 2 i 2% %03
asynchronous generator FREUTEIZIIXTE .

WX R JE T asynchronous iterator, 4[] __anext__ () J5{EJA I 1R [B]l— TS AR ORI T 57
R AR R R BUA BB R — vield SRk

B4 yield AIGRHEEIEL, TAN AT EHTIRG (U RAVER ARG wy i) . 4% #
ok B R B anext_ () BB EAL TS R GATAILIS, & 2B R ARSI
7. =0 PEP 492 1 PEP 525,

asynchronous iterable -- 535 ] &0k 5
— AT PATE async for B N4, MA@ TR _ aiter_ () ¥R E—Aasynchronous
iterator, F§ PEP 492 5| A,

asynchronous iterator -- 535 2% {C3%
—AEBT __aiter_ () Al _anext__ () FYEMIXNIFR . __anext__ () WAR [Bl— A awaitable %}
%o async for AL RIL RN _anext () FEFHREH A EREX R EH B H G K —14

StopAsyncIteration Fdy. H PEP 492 5| A,
attribute -- J& 1

KRB —DRIRAE, WSS RRXILBTOET I . 250EEE, WRXS o A @M o AT
P 0.0 KB HE.
WERXF R AV, REARBE SN identifiers (Y AEAR IR PR HIAE— iy @Mt 2 /T ARy, Blani i
setattr () o XFERYRHRF LM A5 RIEBFORTTF, T2 U0EE getattr () RIRRL
awaitable -- W 2550 4
—ANAIAE await FER PTG . A DARcoroutine 2 BA _ await_ () FERINS. S0
PEP 492,
BDFL
CR B ZEMBR T WP SC4EE, Bl Guido van Rossum, Python [ 655 % .
binary file -- — 33k
file object BEMGTEE 5 1 A %o ZHEHISC R BT RFE A BERIBL (o, rwb B rrbr) FTIF
B4, sys.stdin.buffer, sys.stdout.buffer VA io.BytesIO fll gzip.GzipFile HJSLH.
TS Diext file THRAENS IS str XFEH LTS
borrowed reference -- {i A 5| J1]
T Python i) C APT Hr, 551 IR R51 M, BHZ R ARAZG M. WRxs
SR N B A8 M — A B S T8 BN, B3R RIS AT AR R X 2 1) 35 5 — 1 strong reference
R E .
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HEFFEAE borrowed reference FH Py 1NCREF () DA R HGL 3 Kystrong reference, [AF =2 241434
TCEAEMA G B G— R Z B 5. Py Newrer () BREA] DARE SR AN — A7 gstrong

reference.,

bytes-like object -- =i %1%} 4
R o AR S Y C-contiguous Fp X4 . XWIFEA bytes. bytearray fll array.
crray AF%, DARUFE IR memoryview 4L, 7 IRF G AT E SR HE AR A s k0
BAEE A . DRAF N ZHE SO DA B i e R SR

SESCPR VRS EE T AR B TR . XN R A SR RO CRTEEB AT . Al ARG O]

L0135 bytearray DA bytearray [f) memoryview. HABENEE R —dEHIEHRAF T AT

ANt (0 BRI E) ;s X R A BT HE bytes PAK bytes XFE ) memoryview,
bytecode -- ‘F=Yifg

Python AT 4 43 7555, Rl CPython f#RERR H 7R Python F2 /71 RIS . ST il &

SEAFAE -pyc SO, SRAESE AT R — SOOI BE R (AT DAS 0 TR B A 1 ) .

P W EE S B TR YR T A A TH AL g S B virtual machine 2 &, &3 AR Python JE

MLER T A —EEBH, WA—EREFEAE Python A 3%,

FATHFE A F AT DATE dis B SCR R A .

callable -- W] J4 JfIhf %
AR X G2 v A TR FZ SRS 42, Il Rebthy — 1S40 (B Wargument) , i F AR 15

[callable(argumentl, argument2, argumentN) }

Sunction, WA EE|method %, WIg T HAMNSE . LT __call () FYERZEHSEHIWET AT
THAX 4.

callback -- [a] i
— MENSEAL A DA PATE AR 1 HEA ) Z0 95 08 ) 1) (30 R R K

class -- 2%
FARAN P SO RN . 280 SCHE A & X% 2RI SE B A THAE I e s

class variable -- J3245 H
e LA, I HAUBRAEZR R E R EAE M (AN @ AE 2R B S HPE 0

closure variable -- P45
51 B nested scope Wjfree variable, "B 2FEANZAE R H & UM @TEZATH B 4R EA B fy 44 2511
. ATRE(E ] nonlocal XA A HE X ARFB AN, B QSR AR B (U0 H 7R
HHbE Lo
B, EPA AR inner R, x flprint WHA G LT, HRAxET ML e:

P
def outer():

x =0

def inner():
nonlocal x
x += 1
print (x)

return inner

(.

HI T codeobject.co_freevars JEMEMIFFATE (BARAFRMINL, (FHALESEH QA B A FRAES
PRE G A hAS R, B BAL I AR B free variable A WHERMEAS TR L4584 BN B 2 i fil
P

complex number -- 53 %}
PSR GINY R, K A B i on — A SR — A R AL RO AR (-1
PP SR, EEEECEFETEN 1, ELREENE N 5. Python B TXIEEN SR, R
A LRE2AARE 2 A — 5 58, Blin 3+15. Q1R T2 math BHL YT 52 09 %) B 42 B
A, M cmath, EEIMEHE RS REEERE . WERAREBGE A LI, B EITHEIL
AN AN )
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context -- |- F 3¢
WARTEAR S BT e 3 A A58 H 7 SR Rl B AR R & S — 289 LA Sk

o JHId with B4 — context manager BRI FAEE IR
o —2H EHLR|ERE contextvars. Context XEFH T contextvar XM EAE E. B

&2 W.context variable
o —> contextvars.Context X% . JiEZS Weurrent context,
B SCEMEMY
_enter_ () Fll _exit () FYEIFH with AR . 21 PEP 343,

context manager -- |- F 305 A%
—ANSEPL T context management protocol F- T HIHAS with (BN IFRIINT S . S0 PEP 343,

context variable -- |-} 375 4
— A EAAAE IR T WA R SO current context BAE & . XS ST contextvars.ContextVar

XAV b7 SRR BT R B B 2 S AL 55 Z TR AR

contiguous -- ZE5%¢
— NG C & 425 Fortran & S BN RSN . F4E% 0 /& C il Fortran JELL) . 75—
AR, Prf 4 H T NAE TR SEAH AR HES ], SR I AT ARG R 5 7. fEZ24E C-i%
SR J:‘l%’EV\JﬁﬂﬂthﬂFﬁ'J B e — DRI 145 H B itk . {H/27E Fortran 4254
M2 RS — G ek

coroutine -- g
R ORI E—R e . O DAERE— S ATFAE S — iR o PRI AT DATEVF 2 AN [ Y
A EdEAL BHBAURE . EATAEIT asyne def iEA)RSEH. S W, PEP 492,

coroutine function -- PpFE %L
IR Bl —A~coroutine G 1A BRE . VIMERRELT T async def AR E L, I figfd{ await, async
for Al async with KT, XL PEP 492 5] Af.

CPython
Python 4R FE1EF HITE LI, FE python.org % ffi. "CPython” —ii] Jfj 1 {F 0B I b SE 30 -5 HoA
SCELBI 4N Tython BY IronPython AH X .

current context -- i |- F 3¢
TEY HI#E contextvar XTIk M GRELELIXE) £ F LT & M{EMcontext (contextvars.
Context X4, ML HLAEHCHW YA L. HTHITH LS (0 asyncio) 1Y
HEZL S AEREAMT 55 T AR SO IR ST I RAT 55 € R 2 — AN WA 24 1 R S0y R 3

decorator -- iy
R EE A 55— R B R, B ewrapper AR AR TR B . SEMeR 10 WA T4

E]% classmethod () ﬂ] staticmethod () .

PR FUE RN, DU A eR B0 ST S R Se 45 i

-

def f(arg):
f = staticmethod (f

@staticmethod
def f (arg):

Ei‘iﬂ’]’fﬁ%"ﬁlL)ﬂﬂ‘%@ HIE R AR - A RS TERT IT 2 L R BOE SCRIT 878 L 30

descriptor -- {{fiiA %3
EMENT _get_ (), _set__ () BX __delete_ () FIEMNTHR. B K@M AN, &
HIRFR IS EAT A S TE B A R B i & . SEE O, (EH ab RIRH. BB —A @ e
STE a B F AP ELRATN b XTS5, (HUER b 22— iRds, WSTRX N R iAds k. #
fRRARSS RS 2 E 2 R B Python [ 564, RN @A 2 B BAA M ALRY, FERE. k.
FREEYE. . SRR R %%,
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B RFEIRIR T ER 25 KL, 7525 descriptors ¥, #2457

dictionary -- 2L
—N R, P AT R S B B . BT DURATAT A _hash__ O Ml _eq__ O
VA4 . AE Perl HF54 hash,

dictionary comprehension -- “F L {fi: X
AP R R T B e E IR IS R IR — PR 5. results = {n: n **
2 for n in range (10) } ¥EM— M8 n FIE 0 ** 2 BUBLEY BEY 7 . 2 I, comprehensions.

dictionary view -- 2L 3]
M dict.keys (), dict.values () fll dict.items () J& [ AXFRAHRAFHALE . BT F i
KB EEE, XEWE Y F BB, M SAH R E o B U 5 45y ELE
ROFFE, PI{EH 1ist (dictview) . Z:I dict-views,

docstring -- LR AT
ERZE . REEEZ WIS — D FRB R I PR R . BRI T iR p Z0mg, (H
DB IRIFAR IR A AR . B __doc__ M. T EHTRIEBHNE, HitE
FERO G ) SCRS A R

duck-typing -- 111~ 38 %!
FE—FhAEIEE , EIFFAMEEA PN QR & HoR B B IR 1, T2 B ) sl )
FEsENE (CERRGRN T, RGN, A AE LN 1 .7) BT R OO R R,
W RAFI RS P i 2 B ORI T R G . B9 F2RALR G [T type O B isinstance ()
%%ﬂlﬂo (B ZEF NG T2 B A] AR 40 208 58 AR ST ) AR 2SR A hasattr O KB EAFP
it

EAFP
ORIFEDHORVFATEZ S BYESCHEE o XA Python 3 AU 4 5 KUkS 2 B0 B el i) B sl AP TE
FAEMRE SRR R o X P A P KU R SR K iz ] cry Al except 18], T HARXY
N2 FIELBYL kg, WL T C FF 2 HMIE S .

expression -- FiL R,
AT PASK HHEMERTEYE B IT . A)iE U, — DR FRB e RO F . 2408 BV,
BAAFSREOR LR, B AH SR M. S22 HMESF AR, HAEIa 5 S AL
e Rh . IFEAR RV ER IR W statement, 1T while, TR E TIEAMIERIAA .

extension module -- $ JE itk
PA C 5 C++ Stk , ] Python 1) C API 3k 515 F %0 A A #4732 H

f-string -- f-2fF
WA £ B F BT R AR R ARSI R I T . 2
i, PEP 498,

file object -- ¢} %t
SN AT [ SCEE) APL (354 read () B write () Z505¥E) DA T EYEIERINT S . TR H A
T, SCIEXT G ] DAAL PR ELSE 38 S0 . A 2R B () AP sl A5 B as v i) (o andn i
N WAFZIX, BT, HilS) . SURRRMERN TR AT 28R,

SEbr bR = RGN SCEERT G TR IE = ) S, SR =) U AR SO . BT E
SUBTE o i, RIS GRBRIIE I 2 M open () BREK.
file-like object -- S 7%} 4
file object W [R] ] .
filesystem encoding and error handler -- S 2 Ze ks X S5 R Ab B 2%
Python ok MHAE R GEMRAD S5 R A [ 454 R G2 i fid Unicode Y mhag =X 15 A IR AL PSS .
SCAt 2 B G ke Db A ARAIE B R I ARG K BEAE 128 DA BT 358 . ISR e B G 4t = 0
VEARALILARIE, W] API EE( BE4 5| & UnicodeError,
sys.getfilesystemencoding() ﬂl sys.getfilesystemencodeerrors () ]Zj@[ﬂ%}jlzﬁﬁ ﬂéXjEExjc

F ARG s 25 H R AL B -

filesystem encoding and error handler J&1E Python J2 8t Pyconfig Read () BRECRELER: B
meyConfig E‘]filesystemﬁencoding %ﬂfilesystemﬁerrors %}ﬁﬁ °
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F1 2 Wlocale encoding .

finder -- #r 2%
— x4k Wl S AR loader (R4

FEEPMERYERLS: T2 EKRE BLA sys.meta_path ], PARSSZAR &3 E A

sys.path_hooks f#i[f].
%5 finders-and-loaders F] importlib DA T ™ Z4077.

floor division -- [n] | U R i
] R A BT BB s ) PR AR /7 o B, Rk a1 /7 a It
LR 2, S 2R AR S EIERERE 2.75 o R (-11) // 4 2R[E] -3 B2
-2.75 6] T AR . WL PEP 238,

free threading -- H [h 2
— PRI, FE[R— RS NP 2 AR W] DARIBHZ 4T Python “FATHY . 5 BAHXT 1) 2 global
interpreter lock , F£[R]—} 2] R 24— 2FEIFT Python 4518, &I, PEP 703,

free variable -- [ HZ% &
EIEEC%%T MBS PATEALT E L), B B2 R IRTERA 4 2 g A8 TiZ a4

23 (] i Je AL S AR S . 2 lclosure variable RG] . FESSPRIV Y, BT codeobject.

co_freevars JEPERR AN A @ ZARTEA B8 F VEclosure variable [¥)[&] X iF]

function -- pR%
AT LA U A R [ BB — 2B A o 38 W] DATa) AR A A B2 24 I AR BRI Tl T A
Y5 Wparameter, method 1 function 277,

function annotation -- FREbRTE
BI&E X e A 2 8GR MBI annotation

PRECh R N TR 27 BIANCA T s Z A ine SHOFHUR I —4> int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PR BOPR TR ) A L function —7

Z: W variable annotation F1 PEP 484, H. ¥R T IhEE. 551727 annotations-howto DA T f#{d F
MRS R .
__future__
future {5/4], from __ future__ import <feature> FE/NImIAeas i FHBH1E A ) Python A& 177 i A ik
ARERTEE RIS SORRIFE M IR . future  BIHSCRYICSR T BERY feature A . it FA
fti‘i?;iéj{%w HORMA, VRAT AR B IOHR A EATI B i O ABHZ B AR ERF (BE) 7E
il 1

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- L Yz [l
ﬁﬁifﬁ%ﬁ@ﬂﬂ AN A A . Python @il i 5 | VA0 — A~ BEAS S I ANFT B AE 2R | A4 47
ISR TS AR A TR B o« FTPABE T ge AR il 3% [T e «

generator -- 4 g 7#%
1R [8]—A~generator iterator {pREL. E B R RAMG I REL, A A SHETHALE vield FiAA A
FEGE FRONEMLLS for-PHFME F B2 iH 1t next () MREA—IREL.

FORAR AR A, (BRSSO BT R TE A R B AR E . WEIRTFEHRERIBRMAE X, i
ﬁﬂ%éﬁ%ﬁfﬁﬁx

generator iterator -- Zf: & 25 %40 %%
generator PRELITANEHIXT S o
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BA yield 2GR, DAY HIACE TR (AR R AR D vy 15A]) . 4% £

M EEREWEN, ELNBEIFALERSNAT (X 58 U FIERAH 1A 1358 R E 22 AR ) -
generator expression -- /2 )i 75 #5353,

MR [B]—A~iterator Bexpression. B ERARG LR IBXFH A € LT —MEFZE . JWHIY for 1

A, PAR—ATIER) 1 Th). AR ARIBN SN INZ REE R — R YIME:

>>> sum(i*i for i in range (10)) # FH1H o0, 1, 4, ... 81 ZFn
285

generic function -- 72 % pi %
RN [A] B 2 Y SBR[ 5V 1 2 A eR BT 2R R B . e IR I 2 el 8 B B8 ok iff o I (1 FH B
AL
i Wsingle dispatch R1EFES5H . functools.singledispatch () Hfigs A & PEP 443,

generic type -- {27
W ZEApe; BHEA List B dict XFERY ARS8 TR AT FEAT.
WS, Z R4 2% . PEP 483, PEP 484, PEP 585 fll typing Kbk,

GIL
2 W.global interpreter lock .

global interpreter lock -- 4% )} fif Bk 253 i
CPython MRFEREFITR N —FIHLE, EHIERR %) HAT— AT Python byrecode. JEALH
BTG (045 dict TP ERA) FXIE RV AK %Ak T CPython 3.
SRR B B SRR B S AR BS AT T 08, SO TR APE /e 2 A0S LROIFATIE

ik, BELehR R B AR =07 B RSB T A AT VT SR A A 95 40 Hs 4 0 A R
GIL. BtSh, fEHAT VO #AEmTth B2 SR GIL.

7E Python 3.13 1, GIL "] PAffiff]l —~—disable-gil ML EVEIREE H . FE(H I L ETiA4 7 Python
25, AR -X gil=0 BRFIX & PYTHON_GIL=0 MIEAF 8 5iatT. MARIE N LA i
R R T SRR 24 CPU W45 . BTN, 1525 PEP 703,

hash-based pyc -- J£ J-M5 i 1) pyc
5 6T B Y SC A 1 W A L T AE B 5 18 o B 1) Ok Bl 2 LA ROPE I Y S S AF . S L pye-

invalidation .

hashable -- nJI5 7y
— AR AR B A LA MBNEARNSE B AE (EFREA _hash__ () F¥E), IAT AR H Al
MGHFTHER (EFREH _ea () Jiik) BERFRN TobA X5 . WG G A5 HAG A [H] e 7
fHIE SR A M

TG A AR SRRSO SR AR B A B, PR Ak S B 2 A A PR S0 s A fE

KZH Python H KR4S PN B X RAE TG AI) s A Zsgs (Blans FRel 7o) #ATAA AN
AlARZR R (BIANTCALA frozenset) (4 BEANTKICEE N BAI AR AR T . P2 A5
MG BRI TTRAR T . EAERRE—EAHE (BRIERSECER), BN Er A e
FEAIRT 140 .

IDLE
Python SR A H2£ 2] #1858 . idle J2 Python FRifE AT HLP 7 Y A e MR REAR P15 o

immortal -- si 2z %} 4
KA T ZZ2AE PEP 683 15| A CPython SZPLAHY .

RN R BT IKAEX S, WE W reference count KA LHEE L, M EFEMERESR 21T W [H K T A
BN L. B, True A None fF CPython H#HRJE Tk X4 .

immutable -- f~nf 2%} 5
HAREEMXN S . AN RATERT . FAFRRTCH . XX R AR A . AR A fif
—ANARFERME, WX . EAERR ZH BN A ErN O A EEER, eyl
R
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import path -- S A I8
HEME (S04 125 0 ) HRmMaNR, 2RI parh based finder FIEER T A B T£FAR,
WA E S RIE TR H sys.path, (EXFRBARGEEATRERH FHER __path_ JEM.

importing -- § A
AL ) Python (RS BE A 55— MELHL (1) Python AR i 1 )i 72

importer -- S A 2%
BT MBAIRARIR ;. WS RBEE T finder 3@ T loader .

interactive -- 28 I,
Python 7 — M B MRS, X B WE R DAFERFRER I /NI 5 s ATE ) ARk al, SE BRI
EEHGR . RERHSHHEE) python 4 (WA ATERAG T BAIL 3= 32 B Be 20 HH I 2 R0 .
A I AR SO I B R L A X 25 B3 (I84E help (x) BB o« A XA HAK N

2: Il tut-interac.,

interpreted -- R
Python — @ FFREANIE T, 52X RmiIFA0ET , BRAPIE XA H T S 4 2 I AEAE
DA T o X R ME RSO T LB ST AR S M @ vl AT SO s T RAE E
HA iR A0E S EAE I R, (B KRR HEEl TS EE . & interactive,

interpreter shutdown -- iR BEZS X ]
L EK CPARY, Python fRREAFRIIEA— MNREIRIZTT I BOF B RE I A T BT R, Bl WAl
B NIREEIE . ERSZRIH R S o Xl T P a2 s 555 | 1 A g £
THAT o AE KPR BEA T A ] BE B B & Fh S, PO LI K i SR RN P A (8 LI
T PR AL 45 ) .

FEREAR 5 2R I ERE A __main_ AEHREUHTIE T A B 58 M T -

iterable -- W[ {4
—FhBEAEBEAR [ LR R T 5 . TR AT R B TG A P28 (40 1ist, str fil tuple
) DARHESEAEFE 2SR aict, AT S DARATATAE LT __iter_ () H{EBKEEEL T sequence 15
XKy __getitem () VAR HE LFERIXE .

RGBT for FAFRLA R 2 HALT 2SI )T (zip 0, map (), ) 24— AR
RXZAEASEAE RN E R iter O I, BELREZARMENL . XFEAEE T TXHE
BB R — M o AR A AR, ARE AT EI iter 0 338 H O ABIE X5
for A2 H BN IRALBIARLE R, BIEE— AR iR 6y 24 22 B ADRAE DRI R M AR AFE . &

Witerator, sequence Flgenerator ,

iterator -- JE1CEY
FRF R — IR R R 5 . EE P ECEEN _next_ () ¥ (SO HAZA N B RS next ()
FFBA IR B A 24 95 B T B K5 | & stopIteration FdF. FXHFE AR X5 H
PIEARIC AR, BB __next_ () FEHLXFIRTGIK stopIteration, AU HAA
_iter_ () WYEHRRIENZERZN S H S, HILEALS U E W2 EARTS, g T HAthn]
ERA GBI 6. — T RENFIINEIREE S SR EZ VI ERTIA I, B2 5 (F)
W List) FEARBRRFHAL A iter O BREEEAE for TEHRH I ER S 7= A — AN Rk 28 . A sk
TE BTG BT VRS2 2% A28 0 23R [ HE 2 Bk A AR gl R R ] — 2B AR &, (A Skl
B — N EHA.
W25 B[ £ typeiter.
CPython SBT3t CPython WA B TILAE X _iver_ 0 MZR. EIRERARA M4
i CPython F AMRAIERS AN 2 b

key function -- gt pR %}

SRR R PR B R R, R BBAS AR [ul T SHE AL A (E R TR XS R o BN, locale.strxfrm()
TR E RIHE T 2 O HE T 6

Python ' 1 £ T HAR A 1F H B sk Bk R oC Z W HEAL 8 H 7 L. H A A3 minQ),
max (), sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/)(ﬁ
itertools.groupby () »

2P0 LT AR — R A BN, str.lower () Jy¥A R DAHIAVEZME K/ING HEFP 10 B R 45
ﬁ%, %E]%[éﬁﬁ_{ﬂﬁﬁ lambda %%jj}_iﬁ}{éﬁﬁ@@]ﬂﬂ lambda r: (r[0], r[2]). Jﬂfﬁ[\, operator.
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attrgetter (), operator.itemgetter () ﬂ] operator.methodcaller () %%ﬁ@ﬁlﬁ@zﬁﬁ‘@jﬁ%‘%o

WAFE HEF P65 | R AR A g R A s 191
keyword argument -- e85 5L

Z: Wargument ,

lambda
H— A~ expression 14 R E 2 INBKRER AR, RIB X SAE ISR . B lambda 54N
lambda [parameters]: expression

LBYL

REFRIRBR” RIS . XM G S KR SAERE TR B A e A AR A iR AR
SRS S EAFP J7 e O HE, AR R KRR 16 154D

L2 LA, LBYL S8 “&F” Ml “BRER” ZAEFMATEG . Flan, AR
if key in mapping: return mappinglkey] ﬂﬁﬁﬂa?ﬁ*ﬁﬁﬁzf’ﬁz)ﬁﬁ%éﬁ%/\}\ mapping EF‘@
BT key T H R o 3B ) EA] SE N AV B A EAFP 5 sUR gD

list -- %1%
— 7 Python [ Esequence, EINZ MF)FR, HEHEEMTHAMES HREAHM TR, HATHIT
RHYHEE IR O(1).

list comprehension -- 513 55X
A S 31 0 5 3543 TE 3 SR 1 45 P B0 — BB . result = [7{:#04x) "
format (x) for x in range(256) if x % 2 == 0] KA M—"1 0 F) 255 5 5 N )+ 7S 3 6l
HOURI TR (0x.) 51K, Hob Lo TAPRATEN, MRAMN rance (256) HIIFH TEHEZ
AL R

loader -- JI# 35
FTTMEBAIRI TSR . BIIE L4 N Load_module () A . MNEAHE T H-—finder 1218, 55
ek

« finders-and-loaders

e importlib.abc.Loader

« PEP 302

locale encoding -- i % DX RS HE
¥£ Unix |, B2 LC_CTYPE &5 XKW ks, BR PLE T locale.setlocale (locale.
LC_CTYPE, new_locale) ﬂéﬁ‘ﬁc
J£ Windows |, ‘BJ& ANSIACH L (U0: "cp1252™),
{E Android 1 VxWorks |, Python ffi[f] "ut £-8" {EMif = KIH gl kgL,
locale.getencoding () AJHEHRIREUE & Kigdmidig=.

Y5152 7l filesystem encoding and error handler ,

magic method -- JiE A J5 7k
special method W3EIEZ[F] ],

mapping -- B4}
— 74]“:]:1 i EF% 43 %E %E ﬁ EHZ # i fﬁi T collections.abc.Mapping ﬁ collections.abc.
MutableMapping IR ER T HLE HIEM AR Z . BRI FF3E dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JCPR AT IR %
sys.meta_path B RITIR M1 finder. TCMARE IR AR Spath entry finders f{AE FEAHFF A .

I%aﬁﬁ importlib.abc.MetaPathFinder Tﬁﬁﬁﬂ%ﬁéﬁﬁa%ﬁ@?;@fﬂﬂ‘]ﬁ{fo

metaclass -- JtJ
— M TR, B LUsEL. BERMERY R, ok ndiEz LR =S50 0 84
R o ER AT THI TA) 0 B ) SRR v 5 A $R N ERIA SE 8L . Python IRRGNZ ACHE TV DABIEE B &
Mt K PR TR B A T H, (4T Z Iy, Je2E T A I U HE () gy %6
EAICH A T ICR @D H & ARt IRERT G A8 SR G], PASHAT 24155 .
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HZ ¥ % I, metaclasses.

method -- J5 ik
TEZENFRE LRI RREL WA A2 Lo — B MR A, T iE R 2 SR A H A —
Aargument GAF 44 °KH self). & function finested scope,

method resolution order -- Jj iR
T FRATT I 558 A AE 2 4R L A 8 R LR W07 . 35 2 7] python_2.3_mro T H 2.3 K1l
Python R T (o ] B 1% o

module -- il
XTS5 /2 Python fCAS A —FRZHZ B . AR B A7 B fiv 44 25 [0), Al EL 5 fE 5 Python Xf 42, A
Penl it importing $AEREINEF] Python Hr,

5 Wpackage,

module spec -- FEEHLES
*4/\/E4§ S [a], }iEPfQ Fﬁﬂ:bﬂﬁitﬁtkﬂﬁ$53€5%)\ﬁ§ﬁio P importlib.machinery.ModuleSpec
I SE1

Y94% 2 %] module-specs.
MRO
2 [method resolution order ,
mutable -- W[ 2%} 4
AJASKE R A DAE RS id O PRFREE RO A HIRE .. 55382 Wimmutable .,

named tuple -- HL. %5041
ARIE “CBATCA” W TARAT4A R 5 ocdl, H HIH BT R 5 TUR I RELE T 44 FR s ke 1 ) i) 26 23
B, XA AL B ] REHT A H AR
HUHNERABTHLZICH, HF time.localtime () fil os.stat () IREME. H—PMHIT 2

sys.float_info:

>>> sys.float_info[1] # Z 5|4
1024

>>> sys.float_info.max_exp # 4T B
1024

>>> isinstance (sys.float_info, tuple) # BT o4
True

HUHZTTHRNERR (b B ET) o thsh, HA o] il 5 2w XM tuple 4%
AR E AR E £ PRI B Oy SORBIE . KRR AT Lo s, BiE Wl DAl 4K typing.
NamedTuple, ﬁ%‘fﬁﬂﬂir@ﬁ collections.namedtuple () Eﬁﬁljﬁo E#f?ﬁﬁﬁ%{fﬁﬁﬂ#%
F LY 5 0N B R4 e A i @ish

namespace -- iy % %3 [A]
s Iﬂz&ﬁﬁk SR A AR SRFNER, AN PiREmawE (s
W2 W) o A A ANE S B 1k a2 v 58k IR . B0, Bk builtins.open 5 os.open ()
A B A 2SR IX ) o i 44 2 () 0 3 1 W MRS ke S BRI A ek BRORF5 B 42 5 T 1R A
Tfﬁ'ﬂjf’i" Tﬂill] random.seed () B{ itertools.islice () 1_7FE[:‘ 'ﬁ{i%fﬁ?ﬁﬁh@@(ﬂzﬂﬂ random
5 itertools ML HISLILH] .

namespace package -- iy #4 &3 [A]{0
PEP 420 fr5 | AW —F U AE TR 258 ipackage, finda 23 A1EL 0] DA SRR R Y, HAIA Ty
2 Hregular package NG, FNEANIEA __init__.py X,

F 2 Wmodule .

nested scope -- iR E{E 1§
N SGEB NG AR RRE 1. BN, 1650 — Rz W X s T AS | AT & AR & . 53
B ENER AN R XT%'IH?I%xJIﬁ'ﬁXﬂME?ﬁAI Jey AR B L B R AZ BT d N AR . 2R LY
&Ry E RS WVE T4 Rifin 4 23] . 85T nonlocal KT A AR H ASNZVEH L.
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new-style class -- JAR
X HBTEBNY T I 5 20 IHFRIE . FERR-AY Python fiuAHr, WA # X REMS 4 H
Python JFIf Y TE RIGEF, a1 slots . A%, FHEJEME. __getattribute (). KIFEME
ST,

object -- Xf %
Egig%ﬁ(@ﬁﬁﬁ)%&ﬁ%%ﬁﬁ(ﬁ%)%ﬁ%odwd@%Eﬁmwmkwm%%m
JZREL

optimized scope -- CRALITITEH] 1
24 Y G 1 ) G i 2 50 0 HTBE B AR JR i AL | A AR R I, X XX S B B AT
oo EFXTRRE. A RAR . PERE. SRR pliadn 33k S R 42 25 [ X RE A A0 VR T 4t
R KRR LR A T T A 1R A, R R LEAO T i R A J i As e e &
FIEA L AR T E LA B F k.

package -- {1
— b ] AR B T AL A T ALY Python module, MAEA FE, 72 HA _ path_ JEYEW
Python 5k,

%52 W regular package Flnamespace package.

parameter -- JE 5
Junction (BI7YE) & SCHfird Sk, BIE R A2 —argument (BTERLERFIN, £
NEZ) . AHMES:

« positional-or-keyword : {IEBE T, HEE—ATMER 1 A2 AW DR X 525 -
BAMES . XREGAIES R, GIITR T foo H bar:

[def func (foo, bar=None): ... J

« positional-only: {USROZE, F8E—HAEHL A EE ARNS (WRMELS il 1R BoE
SIS RPN Z IS A 7 FAPRE S, BIARTET posonlyl F1 posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... ]

o keyword-only: fUFRKHET, $E— > HEEEE KBFEANSE. (R XEFIES s 7
BRAUE LS5 £ & A ARV E IR S BCE R 2 D N B IE 2 Z Bi—1> * RE X,
BN kw_onlyl Fil kw_only2:

[def func (arg, *, kw_onlyl, kw_only2): ... }

o var-positional: WIZAE{E, f55E ] AR AL — MEEECR K O E S ER RS (MEInTE A
WZORZMESHZIE). XMESALELTEESZAFRENE  RE XL, BIATHE args:

[def func (*args, **kwargs): ... ]

o var-keyword: WA KHET, $55E AT DARBME R ECR Y R BT 28 (MEINTEHATE S B2 %
BYSHLIG). RISl S AMETINGR « K2, BIA LR kwargs.

TS AT VALFI N5 PT e AN s 24, ] AS R LT e S H0dit s BROAMEL -

2 Wargument R1EFSH . SHEESHX AT H)E ILE B, inspect.Parameter 2, function
DL K PEP 362,

path entry -- J%12 A 0
import path WI—NHPALE, S@ipath based finder I RA B R N HIREH .

path entry finder -- #§1% A 1AL 3%
F—TT X2 sys.path_hooks (Bfipath entry hook) 3% [Bl{) finder , AN 5 GEM i path entry
o L.
1§57 importlib.abc.PathEntryFinder PA T REEIE A A FRAS T SL IR 27 o
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path entry hook -- J&1& A 1151
— BT G, EAERIE WA AR R path entry H BRI NE DL R RERS B svs.path_hooks
HNFEIR [l —A path entry finder

path based finder -- 3L T #1202 4 8%
BN —Fh s 2 £330 5 , WIHE—ASimport path Th &AL

path-like object -- %20k} %
KB RGE AR RN R A — D RRHEN str B0 bytes X4, &7
PAJR— LI T os.PathLike PRHYRI R . —AS(FF os.PathLike PRHYRT R ATE LI os.
fspath () Qﬁ%ﬁi?ﬁ@j@ str‘Eﬁi%‘bytes ééﬁﬁﬁ@jt##}%éﬁﬂ%%é; os.fsdecode () %H os.fsencode ()
AT BRI IR SRS str B bytes RBUMEEIR . X5 2 H1 PEP 519 5] AR,

PEP
“Python R R I AYIELHTE . —A> PEP gije— (Bt 3CHs, ok Python HEIKRALEE., ol
7R~ Python [ I M Ht BE B FRIE . PEP [ 24 H AHORS A 11 H2 AR RS T SR SR P 1) S P 356
i

PEP [ V4 th BB R P s, WAL DO R VRS 158 LA B R A 25T Python BT HRLSfE
G5 SR ENLE . PEP IS A STAEAEAE I B LR, RCREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {54y
F i — A i 4 25 TR L B H SR SO S (W ATREAEI T —A> zip SCIFN) , Bk e UL PEP
420,

positional argument -- {3} ¥4 23 %
2 Wargument ,

provisional API -- £]%¢ API
B E APL 2 I8 0 R HEBRAEARME R ) 5 3R A PRI Z AN B R i 1 . B AR IR Ml AR
STAERUE, B HZEHEYAMCNE E, T REFER% DI & B i e A D Z O T #4710 G A A
FWEe (HRAFERRZEE D). MBSO NSRRI - U APT B INA 2 Bl A& 2% &2 1) ™
LA P B 1 K B A ] BB S X R

B2 5 APLRUE, ]S AARA R S L el “ B m MRt 587 —— AT M) RE A A I
FR AT BB ST 2R B — b i) S5 ARA AR TT 5

AP AL P R SO VPR E R SR WL E, R 2Tl S KU BT SRFE BT IR . 1% I PEP
411,

provisional package -- 27 44,
2 W provisional API ,

Python 3000
Python 3.x KB EAIBERR (X2 FHEMRA 3 i AR R O Rt 3 T ) A It
5k “Py3k”.

Pythonic

TR B — BAURS S04 1 Python 15 75 fe i I AY KRS FIBILE ,  IM0AS 2 (1) HoA 8 5 il
AR R SEBACRS . BN, Python [ 1 WS 22 (] £or TEAIRER A P — A>Tk AU G i) By
AR . WEHAEF B ARG, LA Python Y AAT I S e — U7 T R

for i in range(len(food)):
print (food[i])

TR I A B 5745t B Pythonic #7352 X FERY:

for piece in food:
print (piece)

qualified name -- [iL ¢ %55
—NPUS SRR, BRI 4 SRV E A ENZ A b SR RN S R R
27, MHXKE XL PEP 3155, Xt i ZH AT RENZE, B84 PR SRS 24Fr—2L
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>>> class C:
class D:
def meth(self):
pass

>>> C.__ _qualname

ICI

>>> C.D.__qualname_
'C.D'

>>> C.D.meth._ qualname
'C.D.meth'

295 T 5 BT, 7 IR E & AR B AR R IZBR B AR S B B i A, Hh e S A
AL, Ul email .mime. text:

>>> import email.mime.text
>>> email.mime.text. name

'email.mime.text'

reference count -- 5| it%
R RTIHEE . 24— DRGNS, BERaRem. Reikiimmortal Xt
G EAKEAXHAE 5 T, PRI AR SR IEA 2 90RE . 51 710 Python (A H5 K 15
W RATILR, HERCPython LI —A XA ITER . F2/F A A A sys.getrefcount () B
BORR IR E X5 HTT4L

regular package -- i B0
G M package, BIINEEH 1 _init__.py SR H %,

%2 W namespace package.

REPL
“BEE-SRIE-FT ENfEER” read-eval-print loop fA4ES , interactive s shell 15— 4 F .

__slots__
— P ELESS TR B, TS R R S I SR R T R R SR 1 R AT IAE . BRI TG
R§AT, BRI ALS), B2 RRBETEDEIEI TR, BIAMRFE N N HRRT, FF
HHE A5 KRS

sequence -- J3:51]
—Fpiterable, ©XFFET __getitem_ () FRIR R ARG | HITERITE IR, e X
T—AREFHKER __len__ () Jr¥k. WEFFIEBAE List, str, tuple fll bytes &, HHHE
BR dict FHF _ getitem () Ml _len_ (), (HEHZENBLGTARF, HAE 6 HEE
Hhashable BEM A2 BEBCR AR ITE

collections.abc.Sequence H%%%%XT*&EEF%E@T% =, 'EE __getitem__ ()

_len__ () ZA4b, W®EINT count (), index (), __contains__ () fll __reversed__ ()., LI Ik
PR O RBI DA register () SREAXMIM . EIRECE Sl A P ik EZ 308, S
) 3 A A

set comprehension -- {55
AL — AT IEACKT R R T B e R IR IS5 SRR G ) —F BE B, results = {c for c

in 'abracadabra' if c not in 'abe'} ¥AENFAEES {'r', 'd'}. 20 comprehensions.

single dispatch -- fisr IR
—Fgeneric function 53PRIE, HILIRET BASEIN R BDRERT .

slice -- YJ )i
W RALE TR & sequence —FBHIX S . VIRl ad i FARFRic a1, 7E 11 hA L
NPAE S BEEES, Bl variable_name([1:3:5]. H$E5 (FhR) ARiCHENFRME A s1ice Xt
%,

soft deprecated -- ;37 /]
WK W) APL AN AEF R SRR A, EEEA R IR ZEn. XFEAY APT KRR
FAESCR IR, (B — 2 Ry T e Rg i .
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SR FEIAIE, A APLRS R RIMA 2% 55
Z: i, PEP 387: Soft Deprecation.

special method -- 75 Jj ik
— iy Python F=CiA A B3, HIORRIEASRALAT R & AR DI IR I 4555 . XA iy 24 PRy
T RAAAU NI . FFIR T SCR S DL specialnames .

statement -- &4y
EARREF B (— MRS <) PR, —SRIBEAT AT PAE A expression BT BT
ZERY, IR0 if, while BY for,

static type checker -- i A KIS iy 2%
eI Python fUHE I #4704, PAE IR M@ F NP 5 85 IR M ANTE T H. RS HE A =27 LK
typing HEH,

strong reference -- 55 5| Ji]
T£ Python 1) C API 1 55| 1248 A5 AR i it g 5 1 . FEQIES | Bl
WH py_1ncreEr () FRIREGRT | MAEM GRS | S py_pECREF () SEREIE

Py_NewRef () MREXAT M T OB — XS aams . W%, SR FASRE | B9/ H 3 e
Zsng | FR My pECREF () BREL, DAEEGS] AR .

152 [ borrowed reference,

text encoding -- SCASGIA%
fE Python 1, —5E4FH 2 —H Unicode iR (JEFE N U+0000--U+10FFFF). S T AFEAEE 54—
MERFR, ERERTIME A —BFT,

R NFRFER PSS — DA PIRAR . “iE”, A5 B B AT ER R
i,

ARFAFE RSO FFIE Fibdds, BRGNS HI KA

text file -- LA
— BB LT str X R file object . > SCAS SO 5 B a2 17 ) — A T8I ) 45 B9 s i 9 J
B b Brext encoding, SUASSCAF I BT AL 4E DA SCARE (e B vwr) ATHFMI MR, sys.stdin,
sys.stdout [/)Lﬁ io.StringIO B"J;Tﬁ“o

T3S Fbinary file T fEREWSTEE F 5 23 £ BISCHXTA.

triple-quoted string -- — 5| 'S 2fFh
HRAWEAEENSG S (7) SeE8515 ) WFEMFR. BNER LS aREH g5t
WTFRFERIA 2R, HRAZMITAL. ENTRVFRIETA 3 N S R & SR 55 5 HIG |
5, AT A AT IO TR S0 AT, (e S SCRY AT HR IR Sl B 1

type - %
Python X} () KA @ B g T AR 3E: BRI R R AR E R Rgp) 280 n] o H
__class__ JEMRVIRIEUE M type (obj) KIRHL.

type alias -- J3%4 3},
—NRAU R S, AEy H U R AU 45 R 8 AR R AT .
R B EM R R At . il

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

AT DARCRER i Al

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z: L typing ll PEP 484, H Xt sL DI Re A0 A «
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type hint -- 23878 3§: /iR
annotation AF g . FJEME. BREVIE S B0R [MEFS E TR 2,
FARIR I TR T AN 2 Python 5 HI K, EEATR54A K20 & % R . ENTEEe )
IDE SE A #b 4 S A
A JRE . FIEMERR BN BT AME A typing. get_type_hints () KijH), (HJ5HAS &N
AHATPA,
Z: I, typing Fl PEP 484, o f Xt REMY THAHHA -

universal newlines -- jfi J}}#e47
— MR SR T, AT A f SR AT S RAR & s Unix (ATES L& ' \n' . Win-
dows 25 "\r\n' PA M IH R Macintosh B ZJ5E "\r'. Z I, PEP 278 #1 PEP 3116 ] bytes.
splitlines () T ffM 2 HHULH .

variable annotation -- 8 Fbr7E

it As B e 2K @ Pk i annotation
TERREAS SR SBT3 T R

class C:
field: 'annotation'

AR RIS O R 2w BIANA N A B2 int RAUAYME:

[count: int = 0

AR AR TR B TR AR L annassign —7 .
Z: W function annotation, PEP 484 1 PEP 526, H. 9 4R T lkThEE. 5145 |7 annotations-howto DL T
FR s AR ) A SR R

virtual environment -- J ] 555
— R HITE B B 0s 1T BREE,  foiF Python A1 R P22 A THEL Python 43 & LA
TR Rl — RS _Fisf T HAlL Python [V HFEF AT A .

HZ, venv,

virtual machine -- JE{J L
— B e AE A LT, Python Mg AT PA T 15 G 148 BT A2 L) bytecode o

Zen of Python -- Python 2 #ifi
St Python it W JE N 53724, A TS HEHXMES . &FHEANE TR BARR
Frhi A import this”,
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e N

Python [ 34 2 H Sphinx M reStructuredText JFAE 1), Sphinx J2&—4>% JACFE Python SCRY T 4 5 11 3¢
A A -

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python TRy kE

A RZ X} Python i %, Python AiifEZE A Python SCREA TTHkAY A, Bl Python JRACADJp % 1) Misc/ACKS 3L
PEAIH T3 Tk -

AT Python 4t X ARITIHR, Python A4 1 AL H (R SCRS— IHIHRAT] !
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appeENDIX G

7 S F0iFATE

C.1 ZHHFrIm s

Python i 28 FIT T EHREIF IR 244 (CWI, I, https://www.cwi.nl/ ) f#J Guido van Rossum J* 1990 4E
KW, YER—T 1M ABC FiE & A . /48 Python 45 T8 2 ok B HA ATk, Guido 1752
HETEE.

1995 4£, Guido 7£ #2589 B R FsE 2 5 (CNRI, I https://www.cnri.reston.va.us/ ) Z4k%EfthyE
Python /) TAE, FHAEASE KA T4 2 A .

2000 471 H , Guido #iI Python AZ.0>JF % A1 BA%% 3] BeOpen.com {417 T BeOpen PythonLabs [A1BA . [F]4E |
H, PythonLabs [#] A\ %%4%] Digital Creations (&) Zope 2] ; U, https://www.zope.org/), 2001 4, Python %R
{542 (PSF, I https://www.python.org/psf/) AL, X% A Python AH & HITH AU G 1 E
EHUZ. Zope A HIAEZ Python B B4 R B «

JIA ¥ Python HUAHRZITIRAY (A KIT A & L2 https://opensource.org/ ). Jj8 L, #iKZ 4L Python
JiA T GPL 3R R RESS T A A UL

RBA  RE Fn A& GPL %% ?

090%12 nla 1991-1995 CWI s
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF =
2.0.1 2.0+1.6.1 2001 PSF s
2.1.1 2.1+2.0.1 2001 PSF £
2.12 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 R 2.1.1 2001 &4 PSF B

O #ik

GPL 348K 70k Python 75 GPL F%7fi. 5 GPL K[, ST Python VFulE#R A VR4 % 15 UG
BOSAS, T TG AT IRFF MUY o . GPL YeZe iy LETHE M7 Python W] DAL JEE 7 GPL T & AR IE45
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A SRR YT )

R RZAE Guido 55~ TARMSMNESG IR, (XL A AT B T BE .

C.2 FRERs( LIE M5 A Python BZRFRF0FMF

Python A SCRS ) 1 V7 RT3 BL T PSF 48 7T 7350

M Python 3.8.6 74y, SURHFAY/RBI. Bt A1 HARACAD R 2 PSF ¥ R P-SCRI 2 4 2k BSD 76T 1)
XCEE 0T

FLEA S AE Python FHHYE R T A FIAGVFAT . X SEVFal S SHIV VRl 2 T AR — [R5 . A Rk L
YA SEBED A S FDIC T Ak 0y 75 7T 5o 93,

C.2.1 FF PYTHON 3.13.1 ity PSF ¥ atil

1.

This LICENSE AGREEMENT is between the Python Software Foundation ("PSEF"), and
the Individual or Organization ("Licensee") accessing and otherwise using Python
3.13.1 software in source or binary form and its associated documentation.

Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.13.1 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice of
copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All Rights
Reserved" are retained in Python 3.13.1 alone or in any derivative version
prepared by Licensee.

In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.13.1 or any part thereof, and wants to make the

derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python
3.13.1.

PSF is making Python 3.13.1 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF PYTHON 3.13.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.1

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

Nothing in this License Agreement shall be deemed to create any relationship

of agency, partnership, or joint venture between PSF and Licensee. This License
Agreement does not grant permission to use PSF trademarks or trade name in a
trademark sense to endorse or promote products or services of Licensee, or any
third party.

By copying, installing or otherwise using Python 3.13.1, Licensee agrees
to be bound by the terms and conditions of this License Agreement.
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C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 i T 3 &5 1 i)

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 §§ CNRI ¥F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the

C.2. FKESHLAHMH XA Python ByRRFIF ¢
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internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

(B L)

C.2.4 FHF PYTHON 0.9.0 E 1.2 ) CWI #F 5] #ipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written

prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

Cawy
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(% L 50)
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.13.1 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Wk Y o] S8
AT Python S ATHL LAY S5 =7 B b VAT RO, AT AR A28 LR I

C.3.1 Mersenne Twister

YE°M random B R 2 _random C ¥ @B A% & T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html N1, AR B R IEAR s TR

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
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LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

(B L)

C.3.2 EfEx

socket ffi[l] T getaddrinfo () fil getnameinfo () WIDE i H (A [a] 5 S04 https://www.wide.ad. jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "~ 'AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 REEEFRS

test.support.asynchatiﬂ]test.support.asyncorei%tkfﬂf?ﬁkj:ﬁﬁﬁﬁo

Copyright 1996 by Sam Rushing

All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR

(T
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(% L 50)
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &

http.cookiesiﬁikf@f?QLW:ﬁﬁﬁﬁ:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>

All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written

prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITIEER
trace AT PAT

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
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Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode & #k
uu G AL AR A A

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

— Arguments more compliant with Python standard

C.3.7 XML i3 =R A
xmlrpc.clientfﬁi&f@f?@&jiﬁﬁﬁﬁ:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll
test.test_epoll *ﬁﬁ%@ﬁ%?ﬁﬁ%

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue
select fER KT kqueue FY4 & AT A H:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ' 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24
Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [ SipHash24 SVERSEH . B PA R

AH:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy

of this software and associated documentation files (the "Software"), to deal

in the Software without restriction, including without limitation the rights

to use, copy, modify, merge, publish, distribute, sublicense, and/or sell

copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:

https://github.com/majek/csiphash/

Solution inspired by code from:

Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c SCAHEHALT C pREL dtoa Fil strtod, T C RUKS EHUEFI FAF R Z (B M55, BIRAE
H By David M. Gay % 5 1) [d] 44 3Cf4.  H B SCHF R £E https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c /i), fF 2009 4F 3 H 16 H Kz Z E 19 546 S5 AR UBCRI VR n] 75 BH:

/****************************************************************

*

*

*

*

*

The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

***************************************************************/

C.3.12 OpenSSL

WERABAE R GEA SN hashlib, posix Fll ss1 £ffifi] OpenSSL PEEEETHERE. HAh, Python ) Windows
FI macOS “Z4 87 1] fE 2> 4% OpenSSL FERRIAS, Br AFRATHAE M 45— 15 OpenSSL /7 A] Ik 1) Il 4% .
XTF OpenSSL 3.0 &k, MHEGEATAERA, ¥{#iF Apache License v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

(T
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TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

C.3. WrRHRHaYiF =] 508 333




The Python/C API, Z{THa# 3.13.1

(B L)

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or

EF 0
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for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any

risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

(B L)

C.3.13 expat
pyexpat ¥ J&E M Fr G expat JERIASKIER, BRAEECE T --with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining

(BETID
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a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi
BN ctypes BEERTJEN _ctypes C ¥ 2 (A4 1 Libfli J5 A B A L, BRAEA R ICE T

——with-system-1libffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " “AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. 1IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib
R ARG EARBIRY 21ib BAKIHTCk N THE, W a5 zlib JEACR 7 DURAEE 2140 47

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
(A
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claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash
tracemalloc {Hi I Fr FE M) L PLEL T cfuhash T H

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec
YEH decimal BEHFZM _decimal C ¥ 2 i 114045 T libmpdec PERYRIASAE ), BRIEF A BCE T

—-with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

C.3. WrRHRHaYiF =] 508 337




The Python/C API, Z{THa# 3.13.1

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

(B L)

C.3.18 W3C C14N X EH

test A HI) C14N 2.0 MiR4E (Lib/test/xmltestdata/c14n-20/) $EELEH W3C R https://www.w3.org/

TR/xml-c14n2-testcases/ FHR#E 3 S5k ik BSD ¥4 A iF & 17:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 mimalloc
MIT A iE:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

Permission is hereby granted, free of charge, to any person obtaining a copy
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of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE .

C.3.20 asyncio
asyncio BEHKRLEHR MK H uvloop 0.16, ERRET MIT ik &ZATH):

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.21 Global Unbounded Sequences (GUS)

WA Python/gsbr.c B4 B subr_smr.c 1 FreeBSD HJ”Global Unbounded Sequences” 4Z4x P77 WL T % .
SR EET 2 453K BSD VR Al IEA K1Y

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice unmodified, this list of conditions, and the following
disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR " “AS IS'' AND ANY EXPRESS OR
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IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Py_UNREACHABLE (C macro) ,5

Py_UNUSED (C macro) ,6

Py_VaBuildvalue (C function) , 80

PY_VECTORCALL_ARGUMENTS_OFFSET (C macro) ,
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PyArg_Parse (C function) ,77
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PyArg_ValidateKeywordArguments (C
function) , 77
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PyBUF_READ (C macro) , 178
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PyCode_GetNumFree (C function) , 163
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PyCodeObject (C type) , 163
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PyConfig.base_executable (C member) , 224
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PyConfig.dev_mode (C member) , 225
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PyConfig.pycache_prefix (C member) ,230
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PyConfig.use_environment (C member) ,232
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PyContext_New (C function) , 185
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PyContextVar_Reset (C function) , 186
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188
PyDateTime_DATE_GET_SECOND (C function),
188
PyDateTime DATE_GET_TZINFO (C function) ,
188
PyDateTime_DateTimeType (C var) , 186
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pPyDateTime_DateType (C var) , 186
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PyDescr_NewWrapper (C function) , 176
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PyDict_ClearWatcher (C function) , 158
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PyEval_EvalFrame (C function) ,43
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PyEval_GetFrameBuiltins (C function) , 83
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PyEval_GetFrame (C function) , 83
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PyException_SetTraceback (C function) , 57
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PyFloat_Check (C function) , 128
PyFloat_FromDouble (C function) , 128
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PyFunctionObject (C type) , 160
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